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hamulosa worms. After separation, the worms were placed 
in Petri dishes containing Normal Saline solution. To 
facilitate further examination and identification, live 
worms were immersed in boiling 10% ethyl alcohol. 
Subsequently, under a compound microscope at 40X 
magnification, a drop of Lactophenol was applied to the 
worms and allowed to settle for clarification. Subsequently, 
worms were examined microscopically. The nematodes 
were recognized morphologically using the key guidelines 
provided by Skrjabin et al. (1965) and Ebrahimi et al. 
(2015). Microscopic analysis revealed distinct morphological 
features that confirmed the worms as C. hamulosa.

 Parasitological examination confirmed the identity 
of the worms as Cheilospirura (Acuaria) hamulosa based 
on their distinct morphological features. The anterior 
region of the worm displayed a cuticle adorned with 
double cuticular ridges or cordons, which had an irregular 
outline that extended along the body and looped back 
toward the surface (Fig. 1a). In female worms, the 
posterior two-thirds of the body were filled with eggs, and 
the tail ended in a characteristic digitiform shape (Fig. 1 & 
1b). Female worms were observed to be slightly longer 
than their male counterparts. The worms were found 
firmly embedded within the muscle tissue of the caudal 
lobe of the gizzard. They were detected only after carefully 
cutting and removing the koilin layer that lines the gizzard. 
Worms were discovered after cutting and removing the 
koilin layer of the gizzard. The observed prevalence was 
low, although the mean intensity of infection was 
moderate.

 Similar low prevalences have been reported in other 
regions of India (Chhabra and Ruprah, 1983). The 
observed pathological changes included ulceration along 
with a noticeable thickening of the gizzard’s mucosal 

lining and cuticular layer. The intensity of infection 
recorded for this parasite was low. Similar findings were 
reported by (Freitas & Hipolito, 1949; Grisi & Carvalho, 
1974; Machado et al., 1980) in Brazil, where the highest 
prevalence of approximately 30% was recorded by Costa 
et al. (1975).  Similar lower prevalence of infection has 
been recorded in C. hamulosa nematode parasitizing 
chickens in Portugal (Leitao et al., 1969), Cuba (Barus et 
al., 1970), India (Chhabra & Ruprah, 1983), Pakistan 
(Hussain, 1967) in the Guinea fowl population. Despite 
parasitic infection in birds, there was low pathogenicity in 
the affected proventriculus and gizzard. This may be 
attributed to low parasitic burden. The studies conducted 
by Alicata (1947) reported that this nematode causes 
anemia, emaciation and death in chickens. The site of 
infection found in this study was prominent in the mucosa 
of the gizzard. Ruff and Norton (1997) stated that the 
parasites were found beneath the cuticle of the gizzard, 
typically in the pyloric or cardiac regions, where the lining 
is soft and flexible.

 This investigation holds importance as it documents 
the first confirmed occurrence of Cheilospirura hamulosa 
infection in backyard poultry from Central India, offering 
new regional insights to the field of veterinary 
parasitology. It draws attention to the possible effects of 
this parasite on poultry health and productivity, even when 
infection rates are low. The results emphasize the need for 
regular parasitological surveillance in rural poultry 
populations. Future studies should aim to explore the 
genetic identification of C. hamulosa, understand its life 
cycle within this geographic context and identify the 
involvement of local intermediate hosts. Moreover, 
expanded epidemiological research and evaluation of 
resistance to anthelmintic drugs will be essential for 

Fig. 1. Showing Cheilospirura hamulosa worm (40X). (a) Anterior end showing cuticular cordons extending along the body (100X) (b) posterior 
end showing characteristic digitiform tail in female (100X).
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 Parasitic diseases are a major constraint in backyard 
poultry production. Common internal parasitic infections 
occur in poultry include gastrointestinal helminths 
(cestodes, nematodes) and Eimeria species which causes 
significant damage to the poultry industry. It affects 
poultry production as it leads to malnutrition among birds 
causing weight loss which ultimately hampers FCR, 
reduces egg production and often causes death in young 
chickens (Puttalakshmamma, 2008). Moreover, parasitic 
infections can weaken the overall immunity of the flock, 
increasing their vulnerability to other diseases and 
worsening pre-existing health issues (Gary & Richard, 
2012; Katoch et al., 2012). Nematodes are the most 
common and important helminth species and more than 50 
species of nematodes have been described in poultry; the 
majority of which cause pathological damage to the host. 
According to Oniye et al. (2001), domestic hens often 
consume a diverse array of foods, including fruits, grains 
(cereals) and insects that may harbor the eggs or larval 
stages of specific helminth parasites. This puts them at risk 
of developing a number of parasitic diseases, chiefly 
gastrointestinal parasites.

 Cheilospirura hamulosa is a nematode belonging to 
the family Acuariidae of order Spirurida, that infects the 
gizzards of poultry, especially of the domestic chickens 
and it is found worldwide where poultry farming is 
prevalent. The parasite has an indirect life cycle that 
involves intermediate hosts, like insects or earthworms. 
By consuming these intermediate hosts that contains the 
larvae (L3) of C. hamulosa, domestic birds become 

Haryana Veterinarian (Dec., 2025) 64(2), 114-116

infected.

 Infection can lead to decreased feed intake, weight 
loss, reduced productivity, and mortality in severe cases. 
Symptoms include anemia, weakness, diarrhea and 
potential neurological issues due to gizzard inflammation 
and ulceration caused by adult worms. Post-mortem 
examination of birds may reveal adult worms in the 
gastrointestinal tract, alongside characteristic lesions like 
hemorrhagic gastritis and ulceration. Diagnosis of C. 
hamulosa infection in poultry typically involves fecal 
examination of parasite eggs or larvae, necropsy and 
histopathological examination of affected tissues. 
Molecular techniques like PCR may also be used for 
specific identification. Treatment includes the use of 
anthelmintic drugs that are effective against nematodes. 
Control measures targeting intermediate hosts and 
enhancing biosecurity on poultry farms are essential to 
prevent parasite spread and reduce the risk of infection 
(Permin & Hansen, 1998; Soulsby, 1982).

 In this study, Whole Gastrointestinal system was 
obtained from freshly slaughtered desi birds from the 
Nagpur region, procured from various butcher shops and 
transported to the Veterinary Parasitology laboratory at 
Nagpur Veterinary College, Nagpur, Maharashtra. The 
intestinal segments were separated into the proventriculus, 
gizzard, small intestine and large intestine and each was 
stored in a normal saline solution. The outer layers of the 
proventriculus and gizzard were carefully dissected and 
examined to detect any nematode infestations. Of the 40 
samples examined, two were identified as positive for C. 

*Corresponding author: drpratikkokate@gmail.com

SUMMARY

 Cheilospirura hamulosa is a nematode infecting the domestic poultry worldwide. Its life cycle involves transmission via intermediate hosts 
like insects or earthworms. Symptoms in chickens include decreased feed intake, weight loss, and gizzard issues. This study examined the 
gastrointestinal tracts of desi birds from Nagpur for nematode parasites. Total 40 samples were collected and sections of the intestines, gizzard, and 
proventriculus were analyzed. Two samples were positive for Cheilospirura hamulosa worms, which were identified through morphological 
analysis using established guidelines. Worms were embedded in the caudal lobe muscles of the gizzard. Although the prevalence was low, the mean 
intensity of infection was moderate. The worms were examined using Lactophenol and 10% ethyl alcohol to clarify their structure under a compound 
microscope, confirming their identification as C. hamulosa. Diagnosis was made through fecal examination or necropsy. Treatment involves use of 
anthelmintic drugs, with prevention focused on controlling intermediate hosts and improving farm biosecurity. Understanding C. hamulosa biology 
is essential for managing this parasitic disease in poultry.

Keywords: Acuria hamulosa, Cheilospirura hamulosa, Gastrointestinal nematodes, Gizzard worm, Poultry,
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Nitrate-nitrite toxicity can be an important cause of 
production losses in the cattle industry. It occurs naturally 
in the environment as a part of nitrogen cycle. During 
periods of draught, the amount of nitrate in the soil 
increases due to reduced leaching, reduced nitrogen uptake 
by plants, and decomposition of organic matter. 
Consequently, when such a draught breaks by rain, plants 
resume their growth and uptake of nitrate rise sharply, 
particularly in the first week after rainfall. Consumption of 
such draught stricken fodders results in poisoning (Sarah, 
2007).

 Many species are susceptible to nitrate and nitrite 
poisoning but most commonly cattle are affected.  Nitrate 
poisoning in cattle is caused by the consumption of an 
excessive amount of nitrate or nitrite from grazing crops, 
hay, silage, weeds, drinking water, lubricating oil, 
fertilizer, etc however consumption of nitrate containing 
plants (oats, sorghum, maize, rye, wheat, barley) remains 
the most important source of poisoning in ruminants. In 
ruminant animals such as cattle, sheep, and goats, nitrate is 
converted to nitrite by bacteria in the rumen. This nitrite is 
then changed to ammonia. Excess ammonia is absorbed by 
the blood and passed in the urine as urea. This normal 
process occurs when the nitrate breakdown system is in 
balance and no surplus of nitrites accumulate (Aiello, 
2016; Hall, 2018).

 The present study was undertaken to determine the 
effect of season and type of fodder causing Nitrate and 
Nitrite toxicity in cattle population of South-west region of 
Punjab. Study period, type of sample, study area test 
procedure and differentiation test were taken into 
consideration.

 The study was conducted for a period of two years 
i.e. from February, 2023 to February, 2025 from the cases 

presented to VCC, COVS, Rampura Phul from villages 
nearby to Rampura Phul, Manasa and Bhatinda. A total of 
100 samples were received with a history of diarrhoea and 
vomiting, salivation, abdominal pain, rapid pulse and 
dyspnoea or death of animals in the herd. Diphenylamine 
spot test was performed for the screening of the samples. 
The positive samples were further confirmed quantitatively 
by nitration of salicylic acid procedure (Lastra, 2003). The 
sample were differentiated from cyanide poisoning. The 

SUMMARY

 A study was undertaken to determine the effect of season and type of fodder causing Nitrate and Nitrite toxicity in cattle population of South-
west region of Punjab. Diphenylamine spot test was performed for the screening of the samples. The samples were positive during the month of 
September to February because drought cloudy or cold weather, excessive rain, frost, moisture affect nitrate contents in plants to a great extent.
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differentiation test performed for cyanide was sodium 
picrate paper test as per the standard protocol (Bradbury 
and Egan, 1992 & 1994).

 Out of 100 samples screened, a total of 7 samples 
were found positive for nitrate-nitrite. The samples were 
positive during the month of September to February as 
during this period the climate usually hot, humid and 
thereafter become cold in south west Punjab (Fig.1). This 
extreme weather condition is responsible for the nitrate 
accumulation in the fodders and subsequently contributes 
to the toxicity in ruminants. 1 sample each of dry fodder 
(wheat straw, paddy straw, hay etc.) and freshly prepared 
silage, 3 green fodder (Maize, Sorghum, Berseem etc.)  
and 2 forage samples (soyabean, grass, rye) were positive 
for nitrate-nitrite toxicity (Fig. 2).

 The screened samples were positive during the 
month of September to February because drought, cloudy 
or cold weather, excessive rain, frost, moisture affect 
nitrate contents in plants to a great extent. Similar findings 
are reported by Premalatha and Ramya (2016). Further the 

fodder, green forages, silages were positive for nitrate-
nitrite because the content of nitrate is higher in these 
samples.
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 Perineal hernia is the protuberance of organs of the 

abdominal cavity through the pelvic diaphragm, which 

supports the rectal wall. This condition primarily arises 

due to a weakened pelvic diaphragm, resulting in the 

abnormal displacement of pelvic organs into areas 

surrounding the perineal region (Prasad et al., 2015). 

Predisposing factor to perineal hernia was external injuries, 

rupture to the pelvic diaphragm and increased abdominal 

pressure during staining, which can lead to the herniation 

of the urinary bladder and abdominal organs (Shridhar, 

2011). It was more commonly seen in male dogs which not 

castrated (Kumar et al., 2016) and is a rare condition in 

large ruminants. This present paper a successful surgical 

operative for unilateral perineal hernia in a Mehsana 

buffalo.

 A 12 year old Mehsana buffalo, with a weight of 575 

kg, suffered from right unilateral perineal swelling and 

difficulty in urinating for the past two months (Fig. 1). 

Blood parameters were found within normal range with 

slightly elevated neutrophils, suggestive of inflammatory 

changes. The swelling gradually increased when the 

bladder was full, leading to challenges during micturition. 

On palpation, a soft, reducible, and painless unilateral 

swelling was observed on right side of vulvar lip. 

Manipulation leads to voiding of urine suggestive of 

herniated bladder. A distinct hernial ring was palpated in 

the perineal area, measuring approximately 5 cm in 

diameter. All the physiological parameters were found to 

be normal. Ultrasonography confirmed presence of 

anechoic fluid in urinary bladder with hyperechoic bladder 

wall (Fig. 2). No any other structures like intestine, uterus 

and mesentery was observed in scan. It was confirmed as 

right unilateral perineal hernia and planned for surgical 

correction.

 The buffalo was kept off feed for 24 hours prior to 

the surgery. After shaving and scrubbing the surgical site 

was prepared aseptically. The surgery was performed with 

the animal in a standing position under caudal epidural 

anesthesia, administered with 5 ml of 2% Lignocaine 

hydrochloride. A tampon of cotton was put in the anus to 

prevent the contamination. A dorso-ventral linear skin 

incision was made directly over the hernial swelling in 

perineal region, near from base of the tail to end of swelling. 

After separation of skin and fascia, adhesion was removed 

manually then hernia content (bladder) was identified. The 

content were urinary bladder and retroperitoneal fat. The 

hernial ring was closed with using of No. 2 silk by 

overlapping suture after reposition of urinary bladder 

(Fig. 3). Herniorraphy was performed by suturing the 

external anal sphincter and the levatorani, coccygeus 

muscles. Subcutaneous seroma around the surgical site 

was noted (Fig. 4). The seroma was drained and recovered 

uneventfully after one month (Fig. 5). The subcutaneous 

suture was taken by chromic catgut No. 2. The skin 

incision was united by horizontal mattress suture pattern 

using silk no. 2.

 Post-operatively, the animals were treated with 

Strepto-penicillin @10,000 IU I/M, Meloxicam @0.2 mg/ 

kg B.W. and Chlorpheniramine maleate @ 30-50 mg  I/M 

for five days. Sutures were removed 12 days after surgery.

 In present case, unknown etiology for development 

of unilateral hernia but it might be due to external trauma in 

perineal region. The bladder hernia in perineal region was 

also reported by Mathur (2003) in buffalo and Shridhar 

SUMMARY

 12 year old Mehsana buffalo was brought at Dr. V. M. Zala Clinical Complex, Deesa. A buffalo was found with history of right unilateral 
swelling on vulvar lip and difficulty in micturition since last two months. Neutrophilia was noted in complete blood count. Ultrasonography shown a 
hyper echoic hernia sac encircling the urinary bladder. The case was diagnosed as perineal hernia and herniorraphy was carried out under epidural 
anesthesia. The buffalo was showed subcutaneous seroma as minor complications. The buffalo recovered uneventfully.

Keywords: Buffalo, Herniorraphy, Perineal hernia, Urinary bladder
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Fig. 3. Sutured hernial ring by Silk no. 2 Fig. 5. Post operatively recovery.

Fig. 2. Hyperechoic hernia sac containing the urinary bladder

Fig. 4. Subcutaneous seroma formation post-operatively complication.

Fig. 1. Unilateral perineal hernia

(2011) in a cow. Perineal hernia in non-pregnant buffaloes 

was also documented by (Prasad et al., 2015; Vadalia et al., 

2017). Similarly, Kumar et al. (2021) observed hyperechoic 

hernia sac enclosing the retroflexed urinary bladder and 

motile loop of large intestine with homogenous hypoechoic 

contents. Unilateral perineal hernias in female Mehsana 

buffalo can be successfully repaired with herniorraphy.
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impermeable drapes. An incision was made on the 
antimesenteric border of the jejunum, and multiple sharp 
nails and phytobezoars were extracted. The jejunal vessels 
within the mesentery were ligated using PGA no. 2. An 
end-to-end anastomosis was performed using PGA no. 2 in 
a Cushing’s pattern. A leak test was subsequently 
conducted.

 Abdominal lavage was performed using 5 litres of 
normal saline and 2 litres of Inj. Metronidazole. The linea 
alba was sutured with PGA no. 2 using a simple continuous 
pattern, and reinforced sutures were applied. The 
subcutaneous layer was closed with PGA no. 2, and the 
skin incision was approximated with non-absorbable 
polyamide no. 1-0 suture material. The animal’s recovery 
from anaesthesia was uneventful.

 Following surgery, the patient was maintained on nil 
per os (NPO) for 72 hours to allow adequate gastrointestinal 
recovery. Supportive therapy consisted of intravenous 
administration of Ringer’s lactate (4 L/day) for fluid and 
electrolyte balance. Broad-spectrum antimicrobial 
coverage was instituted using metronidazole (15 mg/kg, 
I/V), ceftriaxone (10 mg/kg, I/V), and gentamicin (4 
mg/kg, I/V). Flunixin meglumine (1.1 mg/kg, I/V) was 
administered for analgesia and anti-inflammatory support, 
while pantoprazole (1 mg/kg, I/V) was used to prevent 
stress-induced gastric ulceration. Tribivet (10 ml, I/V) was 
incorporated as a multivitamin supplement. This regimen 
was continued for one week postoperatively. The patient 
was subjected to continuous monitoring of vital parameters 
and gastrointestinal motility. Spontaneous defecation was 
observed within 24 hours following surgery, indicating the 
resumption of intestinal function. Oral intake of feed and 
water was gradually reintroduced after 72 hours, with no 
recurrence of colic symptoms. The surgical wound was 
managed with aseptic dressing and topical application of 
Drez ointment at regular intervals, which promoted 
satisfactory healing. The postoperative recovery was 
uneventful, and the mare returned to normal feeding 
behavior and activity within a week.

 Pus accumulation noticed in the wound site after one 
week of treatment. ABST revealed the sensitivity to 
amikacin. For the drainage of accumulated pus alternate 
sutures were removed and lavaged with metronidazole and 
normal saline. The abdominal incision healed within a 
week, and no colic episodes have occurred since the 
surgery. The animal recovered smoothly.

 Digestive disorders, including colic, diarrhoea, and 
enterotoxaemia, account for 50% of the medical 
conditions that lead to mortality in adult horses (Baker and 
Ellis, 1981). Colic continues to be a major cause of 

morbidity and mortality in equines, often requiring 
immediate clinical intervention. In the present case, the 
three-year-old Marwari mare exhibited classical clinical 
signs of abdominal pain, including restlessness, repeated 
kicking at the abdomen, flank sweating, abdominal 
distension, and frequent but unproductive attempts to 
defecate. These observations are consistent with earlier 
reports describing flank watching, pawing, rolling, and 
attempts to urinate or defecate as hallmark indicators of 
equine colic (Cohen et al., 1999).

 Physiological derangements such as tachycardia, 
tachypnea, congestion of mucous membranes, delayed 
capillary refill time, and absence of intestinal borborygmi 
in the present case further emphasized the severity of 
intestinal compromise. The absence of gastrointestinal 
sounds on auscultation and percussion, coupled with the 
ultrasonographic finding of absent small intestinal 
motility, strongly suggested jejunal obstruction. This 
aligns with previous studies that highlight the importance 
of ultrasonography in differentiating obstructive and 
strangulating lesions of the equine gastrointestinal tract. 
The exact etiology of intestinal impactions remains 
multifactorial and not fully understood. However, several 
risk factors have been documented, including sudden 
changes in diet, type of forage, climatic variations, 
irregular deworming, and prior episodes of colic or 
abdominal surgery (Cohen et al., 1999). In the present 
case, although no prior history of colic or abdominal 
surgery was reported, the animal had undergone recent 
dietary changes and weather fluctuations, which could 
have contributed to the onset of jejunal impaction. Prompt 
surgical intervention remains the treatment of choice in 
non-responsive impaction cases, as medical management 
alone is often insufficient in resolving complete jejunal 
obstruction. The timely exploratory laparotomy performed 
in this case ensured decompression and correction of the 
obstruction, thereby preventing progression to ischemic 
necrosis and systemic endotoxemia. The post-operative 
management, which included aggressive fluid therapy, 
multimodal analgesia, broad-spectrum antimicrobial 
coverage and gradual reintroduction of oral feeding, 
contributed to a favorable outcome. This case underscores 
the importance of early recognition, accurate diagnosis 
and prompt surgical management of jejunal obstruction in 
horses. Furthermore, it highlights the role of risk factor 
assessment and preventive strategies, such as gradual 
dietary transitions, routine deworming, and careful 
monitoring during environmental changes, in minimizing 
the incidence of colic in equines. On rare occasions, horses 
may ingest indigestible materials, resulting in blockages 
within the digestive tract. If such foreign materials obstruct 
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 Colic is a primary cause of death for horses globally 
and one of the most common equine health issues. Some 
types of colic require surgical intervention for a favorable 
outcome. However, the majority of colic episodes are 
minor and resolve with medical care alone. Horses can 
develop acute abdominal obstruction of the small intestine, 
with the ileum being the most often implicated part 
(Fleming and Mueller, 2011).

 Foreign body obstruction within the jejunal segment 
of the small intestine may occasionally manifest as 
intestinal distension detectable on transrectal palpation, 
accompanied by gastric reflux. In the majority of jejunal 
impaction cases, exploratory laparotomy is indicated to 
relieve the obstruction. In the present case, a three-year-old 
Marwari mare with an approximate body weight of 250 kg 
was admitted to the Large Animal Surgery Unit, Madras 
Veterinary College Teaching Hospital, Vepery. The 
clinical history included anorexia, restlessness, repeated 
abdominal kicking, progressive abdominal distension, and 
frequent but unproductive attempts to defecate. Localized 
sweating over the flank region was also reported. On 
clinical examination, the mare exhibited tachycardia, 
tachypnea and congested mucous membranes, with a 
capillary refill time exceeding two seconds. Auscultation 
and percussion of the abdomen revealed absence of 
borborygmi, suggestive of reduced gastrointestinal 
motility. Per-rectal palpation revealed distended intestinal 
loops containing gas along with the presence of scant, 
desiccated fecal material. Transabdominal ultrasonography 

demonstrated a complete absence of small intestinal 
peristaltic activity, which is strongly indicative of intestinal 
obstruction or strangulating lesions. Ultrasonography of 
the abdomen is considered a valuable diagnostic modality 
in differentiating small and large intestinal pathologies, 
including obstructive and strangulating disorders. Initial 
medical management included intravenous fluid therapy 
with Ringer's lactate (10 ml/kg b.wt.), 25% dextrose (10 
ml/kg b.wt.), and flunixin meglumine (1.1 mg/kg b.wt., 
I/V) for analgesia and anti-inflammatory support. 
Following stabilization, nasogastric intubation was 
performed and 2 liters of liquid paraffin were administered, 
followed by 400 g of magnesium sulfate as a laxative. 
However, due to the lack of clinical improvement after 24 
hours of intensive medical therapy, an exploratory 
laparotomy was indicated. For anesthesia, the mare was 
premedicated with xylazine (1.1 mg/kg, I/M), ketamine 
(2.2 mg/kg, I/M), and butorphanol (0.02 mg/kg, I/M). 
General anesthesia was maintained using a triple-drip 
infusion consisting of xylazine (1.1 mg/kg), ketamine (2.2 
mg/kg), and glyceryl guaiacolate ether (25 g/500 ml) at 1 
ml/kg/hr. The animal was positioned in dorsal recumbency 
and the surgical field was prepared aseptically. A caudal 
mid-ventral laparotomy was performed through the skin, 
subcutaneous tissue and linea alba, extending from the 
umbilicus to the pubis.

 During exploratory laparotomy, the affected jejunum 
was identified. Several perforations were observed during 
the exteriorization of the impacted jejunum. The jejunum 
was isolated using moistened laparotomy sponges and 

SUMMARY

 A three year old Marwari mare, weighing approximately 250 kg, was presented to the Large Animal Surgery Unit, Madras Veterinary College 
Teaching Hospital, Vepery, with a clinical history of anorexia, signs of abdominal discomfort characterized by restlessness and repeated kicking at the 
ventral abdomen, progressive abdominal distension and frequent but unsuccessful attempts at defecation. Clinical examination revealed tachycardia, 
sweating on abdomen region. Per-rectal examination revealed scanty hard, dry fecal contents, distended small intestinal loops. On trans-rectal USG 
examination, absence of intestinal motility and fecal stasis was noticed. A mid-ventral laparotomy was performed under Xylazine-Ketamine-
Butorphanol (induction) maintenance with Triple drip. The exploration of the abdomen revealed a jejunal impaction and multiple perforations 

2noticed in the jejunum of about 1×1 cm . The impaction was resolved through jejunal enterectomy and end-to-end anastomosis after ligation of 
mesenteric vessels. Mid ventral laparotomy incision was closed as per the standard surgical technique. The horse recovered uneventfully.

Keywords: Colic, Enterectomy, Impaction, Triple drip
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Fig. 7. After three months

Fig. 1. Dissection of muscular layer after skin incision (ventral abdomen)

Fig. 3. Perforations in the jejunal wall

Fig. 5. Phytobezoars, sharp nails and enterolith removed

Fig. 2. Exteriorised jejunum containing impacted mass

Fig. 4. Enterectomy

Fig. 6. End-to-end anastomosis was performed
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narrow segments of the gastrointestinal tract, colic may 
ensue (Boles and Kohn, 1977). The occurrence of 
impaction in the jejunum is atypical. Jejunal impaction is rare 
and typically occurs due to underlying disease or trauma 
(White and Dabareiner, 1994). The management of 
gastrointestinal impactions in equines depends largely on 
the location of the obstruction and the degree of intestinal 
compromise resulting from distension. In many cases, 
impactions can be successfully managed with analgesics, 
cathartics, and oral or intravenous fluid therapy, which aid 
in softening and rehydrating the impacted ingesta 

11

(Nathaniel et al., 1997). Medical treatment typically 
carries a more favorable prognosis compared to cases that 
require surgical intervention. Supportive care may also 
involve withholding feed until the impaction resolves and 
providing analgesics as necessary. However, in severe or 
refractory cases, exploratory laparotomy is warranted to 
relieve the obstruction (Van der Linden et al., 2003). 
Persistent, unrelenting abdominal pain that fails to respond 
to medical therapy necessitates immediate surgical 
management to prevent further intestinal compromise and 
systemic deterioration (David, 2011). The present case 
demonstrates the use of elective exploratory laparotomy as 
both a diagnostic and therapeutic tool in a horse with non-
resolving colic. Despite its effectiveness, it should be noted 
that a significant proportion of colic-related fatalities occur 
postoperatively, primarily due to complications such as 
endotoxemia, peritonitis, or adhesion formation (Ihler, 
2004). Prevention plays a crucial role in minimizing the 
incidence of colic. Dietary management strategies, such as 
restricting feeds rich in simple carbohydrates (e.g., 
molasses-based concentrates), providing clean and good-
quality forage and water, avoiding ingestion of dirt or sand 
by using elevated feeding troughs and maintaining a 
consistent feeding schedule, are essential. Additionally, 
routine deworming, regular dental care, and gradual 

dietary transitions are recommended preventive measures 
to reduce the risk of gastrointestinal impactions.
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 Dystocia in mares is perhaps one of the most 

challenging conditions faced by equine practitioners 

(Purohit, 2011). Fetotomy operations are performed on the 

dead fetus for the purpose of reducing its size by either 

division or removal of certain parts of the dead fetus 

(Kebede et al., 2017). According to Frazer, (2001) only 4 

percent is the incidence of dystocia in Thoroughbred 

mares. The effective management during dystocia will be 

the deciding factor for the survival of the mare and foal 

with subsequent fertility of the mare (Pynn, 2014). 

Different types of obstetrical manoeuvers are used to 

resolve dystocia in various farm animals and in mares 

(Frazer, 2001). As per Vandeplassche, (1987) partial 

fetotomy is effectively utilized in 80 percent of dystocia 

cases.The present case report describes a rare case of fetal 

malposture with left lateral head and neck flexion with 

carpal flexion  in a pluriparous mare resulting in dystocia, 

which was successfully resolved by using partial fetotomy 

(subcutaneous and percutaneous), repulsion and traction 

techniques.

 An eight year old Marwari mare at her full term 

pregnancy of fourth parity was presented to the Gynaecology 

section of Veterinary Clinical Complex (VCC), Post 

Graduate Institute of Veterinary Education and Research 

(PGIVER), Jaipur with the history of intense and 

continuous straining with failing of foal delivery since last 

evening. The first sac (allantochorionic sac) was ruptured 

12 hours before but there was no progression in foal 

delivery. General examination revealed alert and active 

animal with 102º F of body temperature, 64-68 of heartbeat 

and 24-26 per min of respiratory rate. The birth canal was 

moist enough with sufficient dilation of the cervix.

 On the basis of clinical examination, the case was 

diagnosed as dystocia in the mare due to left lateral head 

and neck flexion with carpal flexion of the dead foal. The 

malposture was handled by obstetrician failing which the 

partial fetotomy was decided to be carried out. Prior to 

manipulation, sedation of the animal was achieved in 

order to reduce the straining and restrained the animal 

by administering 8 ml of Xylazine intravenously along 

with epidural anaesthesia with 2 percent lignocanine 

hydrochloride  05 ml. The mare was stabilized by  fluid 

therapy Dextrose 5 percent 07 liter and Ringer lactate 07 

liter with supportive therapy of antibiotics Inj Intacef 4.5 

gm I/V and analgesics Inj Melonex® 25 ml I/M with Inj. 

Anistamin® 15 ml I/M and Tetanus Toxoid 5 ml I/M. The 

perineal region was thoroughly washed and cleaned with 

antiseptic solution before the obstetrical operation. With 

the help of paraffin lubricant, the malposture was manipulated 

and traction was applied on the flexed carpals to extend. By 

this manipulation technique, both forelimbs were extended 

out from the birth canal. Afterwards, the manipulation was 

carried out on the deviated head and neck region but due to 

the extended both forelimbs limits the manipulation 

procedure through the birth canal. Partial fetotomy was 

carried out on the extended forelimbs by the subcutaneous 

method in which snares were applied on the forelimbs 

below the fetlock joint at the pastern joint. The skin was 

dissected with a scalpel blade and the muscles with fascia 

were separated with the help of fingers in order to expose 

the underneath carpal bones. Disarticulation of the 

metacarpal bones from the fetlock joint and elbow joint 

was accomplished without severing the skin. By applying 

traction on the metacarpal bones, the decorticated limbs 

were detached and removed (Fig. 1). The same procedure 

was repeated for the other fore limb. Afterwards, tried to 

reach the deviated head and neck, but again the birth canal 

SUMMARY

 Delivery of dead male fetus in a pluriparous mare suffering from dystocia due to left lateral head and neck flexion with carpal flexion using 
partial fetotomy procedure is reported.
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Fig. 2. Dead foal delivered after partial fetotomy

Fig. 1. Partial fetotomy operations in mare
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space was still insufficient. So, it was decided to perform 

percutaneous fetotomy on the left side forelimbs. By using 

thygesons fetotome set, the left side forelimb was 

dissected at scapular region without damaging the birth 

canal. Afterwards, sufficient space was created with in the 

birth canal but failed to extend the deviated neck and head. 

Percutaneous fetotomy was carried out on the neck region 

by using the Thygeson's fetotome and decapacitation was 

done. Later on, sufficient traction on the right forelimb and 

on the neck region by the help of snares and Krey-schotler 

hook, respectively leading to the successful expulsion of 

dead male foal along with placenta (Fig. 2). Mare recovered 

uneventfully on the next day.

 Dystocia in mares is very challenging, especially in 

the case of a dead fetus and should be handled by an expert 

obstetrician, otherwise it is potentially dangerous (Higgins 

and wright,1999). Duration of vaginal intervention should 

be kept to a minimum even if the fetus is dead. Similar case 

was also reported by Sutaria et al. (2014), Singh et al. 

(2017), Hasssan et al. (2020). Bawane et al. (2022) and 

Dutt et al. (2024) performed partial fetotomy in mare to 

relieve the dystocia due to fetal abnormal presentation, 

position and posture.
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 India's pet ownership statistics show that 60% of the 
population owns at least one pet, with dogs being the most 
popular choice. Number of pet dogs in 2023 was over 31 
million, expected to reach 43 million by 2026. Although, 
due to their playful nature or jumping over the fences, 
fighting or being dragged across a rough surface, biting 
dogs often get wound (Elad, 2024).

 Wound is considered as an interruption of cell, 
anatomical and functional continuity of a living tissue 
caused by physical, chemical, thermal, microbial or 
immunological harm to the body tissue. Clinical management 
of wound is one of the commonly encountered conditions 
among Veterinarians in their routine practice. Wound 
caused by various reasons such as accidental injuries, 
maggots, dog bites, etc. These wounds, based on the extent 
and cause can be detrimental to the dog to the extent of 
being life threatening and hence, faster recovery is of 
paramount importance. Wound if left untreated may lead to 
further complications such as secondary bacterial 
infections, pus formations, abscess development and 
maggot infestation, (Zinat et al., 2020). In recent years, 
new herbal medications are developed by using medicinal 
plants as a primary source of drug development. India is 
making progress in the health care sector by advancing the 
traditional medical system of AYUSH (Ayurveda, Unani, 
Siddha and Homoeopathy) through international networks 
(Shakya, 2016). Plant based therapy not only accelerate 
wound healing process but also maintain the aesthetics. 

More than 70% of wound healing pharmaceutical products 
are plant based, 20% are mineral based and remaining 
containing animal products as their base material 
(Kumarasamyraja, 2012). There are more than 5000 
species of plantmaterials shows promising pharmacological 
action. Among them Aloe vera has a long history as a 
medicinal plant and considered to be a more potent in 
wound healing (Saleem et al., 2022).

MATERIALS AND METHODS

 Fresh Aloe vera leaves were collected from surrounding 
areas of Vasantrao Naik Marathwada Krishi Vidyapith 
(VNMKV), Parbhani and were cleaned with fresh tap 
water and scraped off to collect pulp. This pulp was 
thoroughly mixed in an electric grinder and the 5% Aloe 
vera gel was prepared by using carbopol and 98% tri-
ethanol amine.

Preparation of Aloe vera gel formulation:

 Aloe vera gel formulation was prepared by using the 
20 gm of carbopol (@ of 2% concentration), 900 ml of 
distilled water and 5 ml of tri-ethanolamine (@ 0.5% 
concentration).

 In the procedure 20 gm of carbopol was mixed in the 
900 ml of distilled water and kept the solution for 8-10 hrs 
for proper dissociation of carbopol in the distilled water. 
After 10 hrs, poured 5 ml of tri-ethanol amine drop by drop 
in the prepared mixture with continuously stirring and then 
added the 5% concentration of Aloe vera pulp in the 

SUMMARY

 Aloe vera is a very important and effective plant with multiple health applications and barely any part of human or animal body remain 
uninfluenced by its healing medicinal use. It acts as a natural fighter against all classes of infection. Considering themajor property of Aloe vera plant 
and their easy availability, Aloe vera plant leaves were selected to assess their dermal safety in rats and clinical wound healing activity in dogs. In the 
acute dermal toxicity, no evidence of erythema and oedema were noted in any of the wistar rats exposed to 5% Aloe vera gel formulation. Even no sign 
of clinical and behaviour abnormalities was noted in the exposed rats. The clinical evaluation of 5% Aloe vera gel formulation on wound was carried 
in the dogs reported at Veterinary clinical complex. Twelve dogs with wound were divided into two groups, one applied with povidone iodine solution 
and other with Aloe vera gel. There were no significant changes observed in haematological, biochemicaland in wound contraction in both the 
groups. On the basis of results, it is concluded that, Aloe vera gel was found safe for dermal application and accelerates the rate of percent wound 
contraction in wound cases of dogs.

Keywords: Aloe vera gel, acute dermal toxicity, wounds, wound healing
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Table 3. Haematological analysis at different intervals in group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Haemoglobin (gm/dl) Group A 15.06 ± 0.53 15.14 ± 0.52 1.54 8.37

 Group B 13.96± 0.45 14.11 ± 0.47

Packed cell volume (%) Group A 43.88 ± 1.04 44.56 ± 1.11 1.002 7.06

 Group B 45.66 ± 1.44 46.86 ± 1.54
6Red Blood Cells (×10 /cu.mm) Group A 6.25 ± 0.26 6.35 ± 0.26 2.47 9.99

 Group B 6.89 ± 0.29 7.14 ± 0.25
3White Blood Cells (×10 /cu.mm) Group A 10.29 ± 0.81 10.31 ± 0.81 1.22 17.18

 Group B 8.95 ± 0.51 9.06 ± 0.49

Table 4. Biochemical analysis at different intervals in the group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Aspartate aminotransferase (IU/L) Group A 24.30 ± 2.72 23.65 ± 2.57 0.11 35.43

 Group B 26.43 ± 4.41 25.10 ± 4.45

Alanine transaminase (IU/L) Group A 36.33 ± 2.52 34.67 ± 2.44 2.43 21.48

 Group B 29.83 ± 3.27 26.83 ± 2.89

Total Protein (mg/dl) Group A 6.36 ± 0.21 6.21 ± 0.21 1.50 8.32

 Group B 6.11 ± 0.22 5.76 ± 0.19

Blood Urea Nitrogen (mg/dl) Group A 17.27 ± 1.13 17.16 ± 1.13 0.006 21.71

 Group B 17.45 ± 7.44 17.23 ± 1.83

Serum Creatinine (gm/dl) Group A 0.89 ± 0.10 0.84 ± 0.10 1.04 25.5

 Group B 0.91 ± 0.06 0.71 ± 0.06

formulation. Group A received, the standard treatment, 
involving the topical application of (7.5% w/v) povidone 
iodine twice daily until complete healing. Group B 
received, topical application of Aloe vera gel formulation 
(5% w/v) twice daily till complete recovery. The Visual 
parameters (wound swelling, wound colour, exudation 
from wound, pain sensation and wound irritation) and 

Clinical wound healing evaluation of Aloe vera gel in 
dogs:

 The clinical efficacy of 5% Aloe vera gel was 
evaluated in the dogs presented at the Veterinary Clinical 
Complex (VCC), COVAS, Parbhani. A total of 12 clinical 
cases of wound in dogs were equally divided into group A 
and group B for the evaluation of the Aloe vera gel 

Table 1. Scoring pattern for erythema and edema 
according to Draize criteria

Parameter No. of Rats Observation period (hrs)

  24 hrs 48 hrs 72 hrs

Erythema Rat 1 0 0 0

 Rat 2 0 0 0

Edema Rat 1 0 0 0

 Rat 2 0 0 0

Table 2. Mean values of wound contraction (%) in group A 
and group B

Groups Days interval F cal CoV
th th th st th 0  7  14  21  28
d c b a aGroup A 0  ± 0 37.71  75.9  93.09  99.7  257.35 9.73

  ±3.15 ±4.53 ±2.9 ±0.21
d c b a aGroup B 0  ± 0 41.2  79.7  98.08  100

  ±3.33 ±4.13 ±0.8 ±0

Treatments found to be significantly different at 1% and 5% level, CD 
(0.01) = 9.408, CD (0.05) = 7.057

prepared mixture and the volume of the prepared mixture 
was adjusted to 1000 ml by adding the required distilled 
water.

Acute dermal toxicity of Aloe vera gel in Wistar rats:

 The acute dermal toxicity was evaluated in wistar 
rats of 250-300 gm weight. The Institutional Animal 
Ethical Committee (IAEC) approval was accorded with 
the resolution number IAEC/127/23 dated on 15/12/23. All 
the rats were maintained as per the CCSEA guidelines. In 
the safety evaluation the prepared Aloe vera gel was 
applied on the dorsal skin areas of rats and were monitor 
for the skin lesions, behavioural patterns, adverse clinical 
signs, mortality, body weight and feed intake up to 14 days. 
Evaluation of skin reaction is observed by erythema and 
edema formation by using Draize criteria (Yonezawa et al., 
2015). At the end of the study the rats were sacrificed for 
necropsy and histopathology of vital organs.
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percent wound contraction were observed and scored on 
day 0, 7 and 14 of healing. In addition, hematological (Hb, 
PCV, TEC, TLC and DLC) and biochemical (AST, ALT, 
TP, BUN and Serum creatinine) parameters were analyzed 
on day 0 and day 14. Blood samples were collected from 
the cephalic vein of dogs using EDTA vials on both days 
for both treatment groups.

Statistical analysis:

 Statistical analysis was carried out by using Web 
Agri Stat Package version 2.0 (WASP 2). All the parameters 
were analyzed by using completely randomized design 
(CRD) statistical method.

RESULTS AND DISCUSSION

Acute Dermal toxicity:

 There were no adverse skin reactions (erythema and 
edema) was observed in rats applied with that Aloe vera gel 
during after 24, 48 or 72 hours (Table 1). Score for erythema 
and edema formation of skin was recorded zero in the rats 
according to Draize criteria, 1959 (Yonezawa et al., 2015).

 Based on observations, it was found that Aloe vera 
gel did not show any sign of dermal lesion on exposed skin 
area of rats @2000 mg/kg body weight. Even no any 
adverse behavioural patterns, clinical signs, mortality, 
body weight and feed intake were observed in the exposed 
rats. There were no histo-architectural alterations observed 
in collected organ/tissue in the exposed rats. Acute dermal 
toxicity study of Aloe vera gel formulation revealed that 
the 5% Aloe vera gel was safe to use topically.

Evaluation of clinical wound healing efficacy of Aloe 
vera gel in dogs

Visual observations of wounds:

 Clinical wound healing efficacy of Aloe vera gel in 
dogs were evaluated by visual observations of wound 
swelling, pain, irritation, exudation, change in wound 
colour on weekly basis till complete wound healing in both 
group A and B. Quality of wound healing was measured as 
percent wound area contraction.

 The percent wound contraction in group A at 0, 7th, 
c b14th, 21st and 28th days were 0d, 37.71  ± 3.15, 75.9  

a a±4.53, 93.09  ±2.9, 99.7  ±0.21, respectively. In group B it 
c b a awas 0d, 41.2  ± 3.33, 79.7  ± 4.13, 98.08  ± 0.8, 100  ± 0, 

respectively.

 In present investigation, wounds in group B, showed 
non significantly faster wound contraction compared to 
group A from 7th to 28th day (Table 2). Results of visual 
wound parameters and percent wound contraction 
suggested that Aloe vera gel formulation shown better 
wound healing activity than povidone iodine in dogs. 

Similarly, Attah et al. (2016) and Kayode (2017) reported 
that 5% of Aloe vera gel shown greater wound contraction 
rate. Yadav (2012) reported that, the increased wound 
contraction in Aloe vera gel treatment may be due to active 
elements like vitamins, minerals, glycoproteins, growth 
factors and enzymes.

Haematological analysis

 Mean haematological parameters such as 
haemoglobin (Hb), packed cell volume (PCV), red blood 
cells (RBC) and white blood cells (WBC) in group A and B 
were analysed on day 0 and 14 and recorded in (Table 3).

 The haemoglobin count in group A was 15.06 ± 0.53 
and 13.96± 0.45 in group B on 0 day and get increased to 
15.14 ± 0.52 and 14.11 ± 0.47 on 14 days, respectively. The 
PCV, RBC and WBC count in group A and B were 43.88 ± 
1.04, 45.66 ± 1.44; 6.25 ± 0.26, 6.89 ± 0.29 and 10.29 ± 
0.81, 8.95 ± 0.51, respectively on 0 day of reporting at 
VCC campus, but there was increased in the PCV, RBC 
and WBC count were 44.56 ± 1.11, 46.86 ± 1.54; 6.35 ± 
0.26, 7.14 ± 0.25 and 10.31 ± 0.81, 9.06 ± 0.49, 
respectively on 14 days of Aloe vera application.

 The study found non-significant increase in 
haemoglobin values in both the groups on 14 days. 
However, Ani (2018) found that after oral administration 
of 500 mg/kg Aloe vera gel in anaemic rats, haemoglobin 
values was increased and they confirmed that, it might be 
due to presence of antioxidants, vitamins and iron in Aloe 
vera and their resultant role in haemopoietic process. 
There were non-significant increases in packed cell 
volumes after 14 days was observed in both the groups. 
Ekanade (2015), found a similar significant increase in 
PCV and RBC in rats administered with Aloe vera extract 
for 24 hours. They concluded that, this increased PCV 
count attributed to stimulation of haematopoiesis. Study 
found no significant increase in total erythrocyte count in 
both the groups on 14 days, similar observations were 
noted by Iji (2010), Udefa (2018) and Nku (2018). Similar 
non significantly increased total leukocyte count were 
observed in Aloe vera treatment group by Perveen (2023) 
and Nku (2018) indicates the activation of defence 
mechanisms and immune system in infection and wound 
cases.

Biochemical analysis

 Biochemical parameters include aspartate amino-
transferase, alanine transaminase, total protein, blood urea 
nitrogen and serum creatinine in group A and B were 
evaluated on day 0 and day 14 and mentioned in Table 3.

 In group A and B the aspartate aminotransferase, 
alanine transaminase, total protein, blood urea nitrogen 
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and serum creatinine values were 24.30 ± 2.72, 26.43 ± 
4.41; 36.33 ± 2.52, 29.83 ± 3.27; 6.36 ± 0.21, 6.11 ± 0.22; 
17.27 ± 1.13, 17.45 ± 7.44; and 0.89 ± 0.10, 0.91 ± 0.06 on 
0 day, respectively, however these values were get reduced 
to 23.65 ± 2.57, 25.10 ± 4.45; 34.67 ± 2.44, 26.83 ± 2.89; 
6.21 ± 0.21, 5.76 ± 0.19; 17.16 ± 1.13, 17.23 ± 1.83; and 
0.84 ± 0.10, 0.71 ± 0.06, respectively on 14 days.

 There was non-significant decrease in aspartate 
aminotransferase levels was observed in both the groups 
on 14 days of Aloe vera gel application. Madhav (2011) 
and Sharma (2013) also reported the similar observations 
in the diabetic rats treated with Aloe vera gel. There were 
also non-significantly decreased alanine transaminase 
values in both the groups on day 14 values. Similarly, Iji et 
al. (2010) found a significant reduction in alanine 
transaminase value in diabetic rats after oral administration 
of Aloe vera gel at 100, 250 and 500 mg/kg concentrations 
for four weeks. Even, there were non-significant decrease 
in total protein values were recorded by Chatterjee (2012), 
after administration of aqueous leaf extract of Aloe vera 
gel in gentamicin-induced nephrotoxic rats. In both the 
groups there was non-significant changes in blood urea 
nitrogen on 0 day and 14 dayswere observed, Iji (2010) and 
Chatterjee (2012) also noticed the similarly observations. 
Even, there were non-significant decrease in serum 
creatinine values were observed which was confirmed by 
Iftikhar (2015), who found similarly non significant 
decrease in serum creatinine values treated with Aloe vera 
gel at 200, 400 and 600 mg/kg in diclofenac induced 
nephrotoxicity in rabbits at different for 15 days.

CONCLUSION

 Based on the observations of the present study, it can 
be concluded that the prepared 5% Aloe vera gel 
formulation found to be safe in rats exposed to acute 
dermal toxicity. In clinical cases of dogs, the wound 
healing activity (in terms of wound contraction) was 
higher in the Aloe vera gel applied group as compared to 
the routine treatment with povidone group. Overall, Aloe 
vera gel formulation did not exhibit any adverse reactions 
and might be considered as a safer and possibly the 
alternative for treating wounds.

REFERENCES

Ani, E.J., Ime, A.U., Udefa, A.L. and Okon, U.E. (2018). The role of 
Aloe vera  on Haematological parameters following 
phenylhydrazine (phz)-induced anaemia in wistar rats. 
European J. Pharm. Med. Res. 5(6).

Attah, M.O., Jacks, T.W., Jacob, A., Eduitem, O. and John (2016). The 
Effect of Aloe vera (Linn.) on Cutaneous Wound Healing and 

Wound Contraction Rare in Adult Rabbits. Nova J. Med. Biol. 
Sci. 5(3): 1-8.

Chatterjee, P. Mukherjee, A. and Nandy, S. (2012). Protective effects of 
the aqueous leaf extract of Aloe barbadensis on gentamicin and 
cisplatin-induced nephrotoxic rats. Asian Pacific J. Trop. 
Biomed. 2(3): S1754-S1763.

Ekanade, B., Oridupa, O.A. and Oyeyemi, M.O. (2015). Assessment of 
the safety of aqueous extract of Aloe vera on haematology of 
Wistar rats. African J. Biotechnol. 14(30): 2395-2399.

Elad, B. updated on (2024). Pet Ownership Statistics 2024 by types of 
pets, by region, country and demographics.

Iftikhar, A., Hasan, I.J., Sarfraz, M., Jafri, L. and Ashraf, M.A. (2015). 
Nephroprotective effect of the leaves of Aloe Vera against 
toxicity induced by diclofenac sodium in albino rabbits. The 
West Indian Med. J. 64(5): 462.

Iji, O.T., Oyagbemiand, A.A. and Azeez, O.I. (2010). Assessment of 
chronic administration of Aloe vera gel on haematology, plasma 
biochemistry, lipid profiles and erythrocyte osmotic resistance 
in Wistar rats. Nigerian J. Physiol. Sci. 25(2): 107-113.

Kayode, O.A. (2017). Effects of Aloe vera gel application on epidermal 
wound healing in the domestic rabbit. Int. J. Res. Med. Sci. 5(1): 
101-5.

Kumarasamyraja, D., N.S. Jeganathan and R. Manavalan (2012). A 
review on medicinal plants with potential wound healing 
activity. Int. J. Pharmacol. Pharm. 2: 105-11.

Madhav, N.V. and Bairy, K. (2011). Hepatoprotective activity of Aloe 
vera gel against paracetamol induced hepatotoxicity in albino 
rats. Carbon. 2(3).

Nku, C.O., Archibong, A.N., Udefa, A.L., Utionkpan, P.L. and Akwari, 
A.A. (2018). Effect of Aloe vera gel on lipid profile and some 
serum biomarkers of liver function in high salt fed Wistar rats. 
IOSR J. Pharm. Biol. Sci. 13(5): 50-61.

Perveen, A., Abbas, S., Khan, S.U., Mazhar, M. and Fiaz, A. (2023). 
Evaluation of therapeutic efficacy of aloe. Biol. Clin. Sci. Res. J. 
2023: 340.

Saleem, A., Naureen, I., Naeem, M., Murad, H.S., Maqsood, S. and 
Tasleem, G. (2022). Aloe vera gel effect on skin and 
pharmacological properties. Int. J. Anat. Physiol. 5(1): 1-8.

Sharma, B., Siddiqui, S., Ram, G.,Chaudhary, M. and Sharma, G. 
(2013). Hypoglycemic and hepatoprotective effects of 
processed Aloe vera gel in a mice model of alloxan induced 
diabetes mellitus. J. Diabetes Metabolism. 4(9): 1-6.

Udefa, A.L., Archibong, A.N., Akwari, A.A. and Leilei, S.A. (2018). 
Effect of Aloe vera gel on some haematological parameters and 
serum electrolytes in high salt loaded Wistar rats. Microbiol. 
Med. 6(2): 69-77.

Yadav, H., Ravi Kumar J., Basha S. I., Deshmukh G. R., Gujjula R. and 
Santhamma (2012). Wound healing activity of topical 
application of Aloe vera gel in experimental animal models. Int. 
J. Pharm. Bio-Sci. 3(2): 63-72.

Zinat, N.J., N. Sultana, M.M. Haq, M.M. Rahman, M. Afrose, M.M. 
Hossain, and M.R. Alam (2020). Effects of wet-to-dry bandages 
on second intention healing. J. Adv. Vet. Anim. Res. 7(4): 647-
654.

131

 In veterinary practice, encountering stomach and 

esophageal foreign bodies (GFBs and OFBs, respectively) 

is quite common (Gianella et al., 2009; Deroy et al., 2015). 

These foreign bodies can vary widely, but the most 

frequently identified objects include needles, fish bones, 

and small toys, though various other types have also been 

detected (Hayes, 2009). To manage these cases, endoscopic 

retrieval is frequently employed as a minimally invasive 

technique to retrieve esophageal and gastrointestinal 

foreign bodies (Gianella et al., 2009; Deroy et al., 2015). 

The success rates for endoscopic removal are notably high, 

ranging from 78-94% for gastric foreign bodies and 68-

88% for esophageal foreign bodies, illustrating its efficacy 

and reliability (Wood and Gallagher, 2021). This report 

discusses the diagnosis and management of the endoscopic 

removal of an esophageal foreign body in a non-descript 

tom cat, highlighting the practical application and benefits 

of this technique in a real-world scenario.

 A 4-month old male non-descript kitten, weighing 

2.2 kg, was presented to the Referral Veterinary Polyclinic 

(RVP) at ICAR-Indian Veterinary Research Institute (IVRI), 

Izatnagar, U.P., exhibiting clinical signs of inappetence, 

retching, and abdominal discomfort for three days. The 

owner reported that the cat had been treated for the same 

condition over the past three days, but there was no 

noticeable improvement. On clinical examination, the cat 

displayed signs of dullness, depression, and significant 

discomfort upon palpation of the esophageal and abdominal 

regions.

 Orthogonal thoracic abdominal radiographs, 

including lateral and ventro-dorsal views, confirmed the 

presence of a small, 9 mm radiopaque foreign body at the 

level of the base of the heart in the thoracic esophagus 

(Fig. 1). Subsequently, an emergency endoscopy was 

performed under general anesthesia using a flexible 

endoscope (Karl Storz Endoskope®) to provide a more 

precise diagnosis and to visualize and facilitate the 

removal of the foreign object. The kitten was premedicated 

with butorphanol (0.2 mg/kg BW I/V) and Diazepam (0.2 

mg/kg BW I/V). Anaesthesia was induced and maintained 

with ketamine (11 mg/kg BW, IV) and diazepam (0.2 mg/kg 

BW, IV) in 1:1 ratio.

 Endoscopic examination revealed mild esophageal 

inflammation and the presence of a ballpoint pen, with its 

tip lodged in the mid-thoracic esophagus and the 

remaining portion extending into the gastric fundus. 

Skillful endoscopic retrieval under left lateral recumbency, 

facilitated by the use of a Doyen intestinal clamp, effectively 

extracted the foreign object from the animal without 

injuring the surrounding tissue (Fig. 2). The cat recovered 

well from anesthesia after the procedure (Fig. 3).

 Post-procedure of endoscopy, the kitten was 

administered Inj. Meloxicam @ 0.2 mg/kg BW, Inj. 

Ceftriaxone @ 15mg/kg BW, Inj. Ondansetron @ 0.2 

mg/kg BW and Inj. Pantoprazole @ 1 mg/kg BW for 3 

days, respectively. Oral food intake was resumed on the 

second postoperative day. The cat was reportedly normal 

at the last follow-up conversation with the owner 7 months 

later. The animal recovered uneventfully immediately 

SUMMARY

 A tom cat was presented to Referral Veterinary Polyclinic (RVP), ICAR-IVRI, Izatnagar, after being treated for clinical signs of inappetence, 
retching, and abdominal discomfort for 3 days with no improvement in condition. Clinical examination and palpation revealed discomfort in the 
oesophageal and abdominal regions. A survey radiographic examination of chest and abdomen revealed the presence of a tiny, radiopaque foreign 
body at the level of the base of the heart in the thoracic oesophagus. Endoscopic examination confirmed it as a ball-point pen. Subsequently, the pen 
was carefully retrieved using a Doyen clamp, avoiding damage to surrounding tissues. Post-operatively, the cat recovered uneventfully. The use of 
endoscopy has proved to be highly effective for retrieving the foreign body in the cat.

Keywords: Endoscopy, Foreign body, Oesophagoscopy, Oesophagus
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after the procedure without any complications. The cat 

immediately regained its diet and exhibited normal 

behavior following the retrieval.

 Foreign bodies commonly get lodged in the esophagus 

at three constricted anatomical sites: the cricopharyngeal 

sphincter, the base of the heart, and the esophageal hiatus 

in the diaphragm. They can also stuck at the thoracic inlet, 

where soft tissues may impede further movement 

(Gualtieri, 2001). Potential complications from esophageal 

foreign bodies include aspiration pneumonia, strictures, 

inflammation, and esophageal perforation (Sterman et al., 

2018). Radiography provides valuable information about 

both the location of the foreign body and potential 

complications (Tams, 2003). Flexible endoscopy has 

become widely popular for its dual role in diagnosing 

(Zoran, 2005) and facilitating the extraction of foreign 

objects (Binvel et al., 2018). Due to the radiolucent 

properties of the plastic pen, determining the nature of the 

foreign body through radiographs was challenging. 

However, the final diagnosis was made through endoscopy.

 The removal of esophageal foreign bodies is classified 

as an emergency procedure because prolonged retention of 

an object increases the risk of aspiration and esophageal 

wall injury due to pressure necrosis (Bebchuk, 2002). In 

this case, no complications were observed, possibly due to 

the smooth nature of the pen.

 Endoscopic retrieval of esophageal foreign bodies 

proves to be a highly effective and minimally invasive 

technique by significantly reducing the need for surgical 

intervention, thereby minimizing pain, shortening 

hospitalization time, and lowering the risk of complications. 

Endoscopic retrieval not only facilitates the safe removal 

of foreign objects but also allows for the assessment of 

mucosal damage, providing a comprehensive approach to 

treatment.
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 Fibroma is a rare benign neoplasm composed of 
mature fibrous connective tissue whichcan be congenital, 
developmental or acquired in origin. Typically, the tumors 
are made up of interlacing bundles of uniform, fusiform 
spindle-shaped cells that produce varying amounts of 
collagen (Mohr, 1992). In rats, a fibroma of desmoid type 
(also known as fibromatosis-type) has been described as 
postoperative lesion in Bhd gene mutant rats (Kouchi et 
al., 2008). This form of fibroma is occasionally seen in 
conventional strains as well. Fibromas have also been 
reported to develop in Wistar rats at the site of repeated 
injection of low doses of iron dextran solution (Roe and 
Carter, 1967). Fibromas are more commonly seen in larger 
animals and humans (Cullen et al., 2002); however, their 
occurrence in rats offers valuable insights into the tumors 
pathology, treatment options and prognosis (Mumba et al., 
2013). In this study, we describe a case of fibroma with a 
distinctly fluctuating appearance, found in the subcutis 
near the right side of abdomen of an Indian white rat.

 A 7-month old male Indian white pet rat was 
presented with a noticeable abdominal mass. The mass had 
been growing progressively over several weeks, leading to 
discomfort and reduced activity in the rat. Upon clinical 
examination, the mass was firm, irregular and fixed to the 
underlying tissues (Fig. 1A). Upon physical examination 
rat exhibited signs of discomfort and lethargy, with a 
palpable abdominal mass. On ventro-dorsal radiograph 
there was no evidence of metastasis. The mass was not 
attached to the abdomen (Fig. 1B).

 The animal was anesthetized with a combination of 

inj. Xylazine (5 mg/kg body weight, Xylaxin, Indian 
Pharmaceuticals Limited, Hyderabad, Telangana, India) 
and inj. Ketamine (50 mg/kg body weight, AESKENT, 
Aespire Formulations Pvt. Ltd., New Delhi, India) 
administered intramuscularly with a ten-minute interval 
between injections (Amarpal et al., 2010). The surgical 
excision of the tumor was performed using electrocautery 
(Fig. 1C). Postoperatively, the animal received the 
antibiotic inj. Ceftriaxone (Intacef, Intas Pharmaceuticals 
Ltd., Ahmedabad, Gujarat, India) at a dose of 20 mg/kg 
body weight, administered intramuscularly for 5 days. An 
analgesic, inj. Meloxicam (Melonex, Intas Pharmaceuticals 
Limited, Gujarat, India), was given at a dose of 0.3 mg/kg 
body weight via the subcutaneous route for 3 days. 
Antiseptic dressing with a 1:10 dilution of povidone-iodine 
was applied on alternate days. The patient was closely 
monitored for any signs of complications and follow-up 
assessments were conducted regularly to evaluate the 
surgical site and ensure proper healing. Follow up 
assessment was done upto one month and proper healing or 
recovery of the rat was achieved during this period.

 The histopathological findings revealed a dense, 
poorly cellular fibrous mass that compresses adjacent 
tissues with Haemotoxyline and eosin (H & E) staining. It 
consisted of interwoven bands of mature collagen and 
interlacing bundles of well-differentiated fibroblasts. The 
fibroblasts were fusiform with elongated, tapered, 
hyperchromatic or vesicular nuclei and one or more 
nucleoli. Rare mitotic figures were observed; in some 
areas, pale blue myxomatous regions containing stellate 
cells were also present. The presence of well-differentiated 

SUMMARY

 Fibromas are benign tumors of fibrous connective tissue, seldom seen in pet rats. This case report details the diagnosis and surgical 
management of a fibroma in a 7-month old male Indian white pet rat .The rat presented with a rapidly growing, hard subcutaneous lump on the right 
abdomen. The tumor was excised under xylazine-ketamine anesthesia using electrocautery. Histological analysis showed a well-defined tumor with 
spindle-shaped fibroblasts and mature collagen fibers, devoid of aberrant cells or invasive growth. The absence of mitotic activity and cellular 
pleomorphism confirmed its benign nature. This case highlights the rare occurrence and successful surgical management of a subcutaneous fibroma 
in a rat.
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fibroblasts and collagen bundles showed infiltration of 
surrounding musculature, but without cytological features 
indicative of malignancy.

 A fibroma features a dense, sparsely cellular fibrous 
mass composed of well-differentiated fibroblasts that 
compresses surrounding tissue. It displays interwoven 
bands of mature collagen, scarce mitotic figures and 
minimal to no leukocyte infiltration (Greaves et al., 2013). 
It can also originate from visceral organs, including the 
ovary, uterus, stomach and intestine (Sundberg and Nielsen, 
1980). Cutaneous fibromas are common in dogs, while 
they are uncommon in other animals (Goldschmidt and 
Hendrick, 2002). The tumors aggressiveness necessitates 
prompt surgical intervention. Histological examination 

remains the gold standard for confirming the diagnosis and 
providing information on the tumors grade and potential 
behavior. In this case, the surgical approach was deemed 
effective and the tumor was removed with adequate 
margins. The histological findings are consistent with a 
fibroma due to the uniformity of cellular and nuclear 
appearance, absence of mitotic figures, organized growth 
pattern and previous descriptions of well-defined spindle-
shaped cells and collagen fibers (Sastry and Rao, 1983). 
Blood vessels were congested, mitotic figures were absent 
and collagen was found in a bluish mucinous stroma, 
consistent with features of fibroma and fibromyxoma 
(Sastry and Rao, 1983). No recurrence or metastasis was 
reported for the three fibromas and two fibrosarcoma for 
which post-surgical clinical information was available 
(Parker and Picut, 1993).

CONCLUSION

 Early detection, followed by prompt surgical 
intervention, is crucial for managing fibroma in pet rats. 
Histopathological analysis remains essential for accurate 
diagnosis and prognosis of a case.
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hormones (Prakash, 1988). The present study was 
undertaken to study the relative changes in histochemistry 
of thymus in different prenatal age groups of sheep foetuses.

MATERIALS AND METHODS

 The present study was conducted on thirty-six sheep 
(prenatal and postnatal) from 0 to 150 days of prenatal 
sheep and 1month to 2 years and above of postnatal age 
groups. These animals were divided into six groups and 
each group containing six animals; Group-I (0 to 50 days), 
Group-II (51 to 100 days), Group-III (101 to 150 days), 
Group-IV Birth to 6 months (Pre-pubertal) and Group-V 6-
8 months (Pubertal) and Group-VI 2 years and above 
(Adult). The lymphoid organ thymus of prenatal and 
postnatal age groups of sheep collected separately in 
thermos containing ice cubes from slaughterhouses in 
Andhra Pradesh and Tamil Nadu.

 The approximate age of the prenatal age groups was 
estimated by obtaining the crown rump length (CRL) and 
substituting in the formula given below (Noakes, 2009).

 A= 2.1(B+17)

 Where 'A' is the developmental age of foetus in days 
and ‘B’ is crown rump length in centimetres.

 In case of foetuses up to 3 cm CRL standard values 
given by Bryden et al. (1972a) were used for estimation of 
age in days. The postnatal age of sheep was determined 
based on the eruption of teeth as per Dyce et al. (1996). The 
foetuses of non-descript breed and irrespective of sex were 
collected from the pregnant sheep uteri immediately after 
slaughter. The body weight and CRL of foetuses were 
recorded. The foetuses were dissected by making a mid-
ventral skin incision starting from the body of the mandible 
up to the inguinal region. The lymphoid organ, thymus was 
located and collected. The collected thymuses were rinsed 
in normal saline. The gross morphology such as colour, 
shape, location and topography was recorded and fixed in 
the various fixatives such as 10% neutral buffered formalin, 
chilled 10% neutral buffered formalin and Bouin's fluid.

 For histochemical study, fresh tissue samples of the 
thymus were fixed in chilled 10% neutral buffered 
formalin. After fixation, thymic tissue samples of 1-2 mm 
thickness size were cut at 9 µm thickness of frozen sections 
were prepared at -20º C and stained with oil red O for fats, 
Gomori's cobalt and Napthol AS-BI method for Alkaline 
phosphatase, Gomori's lead nitrate method for Acid 
phosphatase. These cryostat frozen sections were then 
processed separately with Gomori’s Cobalt and Napthol 
AS-BI method for demonstration of alkaline phosphatase, 
Gomori’s modified lead nitrate method for acid phosphatase 
(Carleton and Drury, 1980) and Oil Red O method for 

lipids. These cryostat sections for histochemical studies of 
the samples were carry out at the State Level Diagnostic 
Laboratory, Sri Venkateswara Veterinary University, 
Tirupati.

 Paraffin wax-embedded sections were prepared and 
stained with periodic acid Schiff's reagent (PAS) for 
glycogen, Million's reaction for protein tyrosine and 
Combined Alcian blue- PAS technique for acid and neutral 
mucopolysaccharides. The slides were observed under a 
compound microscope at magnifications of 40, 100, 400 
and 1000 times for interpretation. Hence this study aims in 
determining the histochemical components of thymus gland 
at different gestational ages in foetuses and adult sheep.

RESULTS AND DISCUSSION

Prenatal thymus:

(a) Carbohydrate analysis:

 In prenatal age groups the thymus of sheep, strong 
PAS positive reaction was observed in Hassall’s 
corpuscles (Fig. 1a) and blood vessels whereas 
capsule and trabeculae showed moderate PAS 
positive reaction indicating the presence of 
glycogen. These results are in agreement with the 
reports by Yogesh (2007) in goat foetuses. The 
Hassall’s corpuscle (Fig. 1b) showed mild reaction 
for neutral mucopolysaccharides and strong reaction 
for acid mucopolysaccharides with combined 
Alcian blue-PAS technique in all prenatal age 
groups (Table 1), which was in agreement with the 
reports of Yogesh (2007) in goat foetuses.

b) Protein dynamics:

 The capsule, septa and parenchyma (Fig. 1c) 
showed moderate to strong reaction for the presence 
of tyrosine in all prenatal age groups (Table 1). The 
protein component was not noticed in the prenatal 
age group in any of the literature reviewed.

c) Lipid storage:

 The septa (Fig. 1d) showed positive reaction for the 
presence of lipid deposits in all prenatal age groups 
(Table 1). Whereas Ramayya and Singh (2012) in 
buffalo foetuses and Geetha et al. (2016) in mice, rat 
and guinea pig reported that lipid content was less in 
prenatal age groups.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  A strong activity in parenchyma of cortex, 
medulla and Hassall's corpuscle was noticed for 
the presence of alkaline phosphatase (Fig. 2a) in 
all prenatal age groups whereas Ramayya 
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ABSTRACT

 The present study investigates the distribution of key histochemical components in the thymus gland of sheep across various prenatal and 
postnatal age groups. Inprenatal thymus, strong PAS positive reactions were observed in Hassall's corpuscles and blood vessels, while the capsule and 
trabeculae showed moderate PAS positive reaction, indicating presence of glycogen. The Hassall's corpuscle exhibited mild reaction for neutral 
mucopolysaccharides and strong reaction for acid mucopolysaccharides with combined Alcian blue-PAS technique in all prenatal age groups. The 
capsule, septa and parenchyma showed moderate to strong reaction for the presence of protein tyrosine in all prenatal age groups. The septa showed 
positive reaction for the presence of lipid deposits in all prenatal age groups. A strong activity in parenchyma of cortex, medulla and Hassall's 
corpuscle was noticed for the presence of enzyme alkaline and acid phosphatases in all prenatal age groups. In postnatal ages with combined Alcian 
blue-PAS staining a moderate neutral and acid mucopolysaccharide positive reaction was noticed in the Hassall's corpuscle of all postnatal age 
groups. The capsule and septa showed moderate PAS activity for the presence of glycogen. Capsule and septa showed weak reaction whereas 
Hassall's corpuscles showed moderate reaction for the presence of tyrosine in all postnatal age groups. Parenchyma of thymus showed mild reaction 
for lipids whereas strong lipid activity was noticed in the interlobular septa in all postnatal age groups. Both acid phosphatase and alkaline 
phosphatase showed mild reaction in the stroma however a strong reaction was noticed in the parenchymal region in all postnatal age groups.

Keywords: Histochemistry, Postnatal, Prenatal, Sheep, Thymus
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 Sheep serve as a vital livestock species in global 
agriculture, contributing substantially to the rural 
economy through the production of meat, milk and wool 
(Bhagyalakshmi et al., 2024). Owing to their well-
characterized gestational timeline, immunological 
relevance and physiological similarity to other ruminants, 
sheep are extensively utilized as a model organism in 
developmental biology and comparative immunopathology 
studies (Bhagyalakshmi et al., 2025). The Greek word 
“warty excrescence” originates from the word thymus, 
which resembles the flowers of the thyme plant. It is 
located in the superior mediastinum and anterior part of the 
inferior mediastinum. The thymus, being a retrosternal and 
well-protected organ, can be utilised for foetal age 
determination, highlighting its importance in accurately 
estimating foetal age. The thymus develops as a bilobed 
structure from the endoderm of the third pharyngeal pouch 
during the 6th week of embryonic life (Tamilselvan et al., 
2017). This endoderm interacts with neural crest cells, 
which become encapsulated within a capsule. Therefore, 
the gross features and histogenesis of the thymus can be 
used to estimate the gestational age of foetuses in cases of 
grossly mutilated foetal deaths (Sandhya et al., 2023).

 Size of the thymus grows rapidly during the 
embryonic life and pre-pubertal life, reaches its maximum 

absolute size about the time of puberty and then 
degenerates (Prabavathy, 2021). The lymphatic system 
performs a vital role in both normal and pathological 
processes. It contributes in the maintenance of normal 
tissue fluid balance, the immune functions such as cellular 
and antigen trafficking, the absorption of fatty acids and 
lipid-soluble vitamins in the gut (Elizabeth and Fredric, 
2011). The thymus is the one of the primary lymphoid 
organs, which appear during embryonic development. The 
main function of the thymus is the production of ‘T’ 
lymphocytes, differentiate and assist in the clonal 
expansion of lymphocytes, which are necessary for the 
cell-mediated immunity thus recognized as a 'pacemaker' 
of lymphopoiesis. Thymus performs a vital part in the 
development of immune response in the foetal period. The 
distribution of the epithelial cells gives rise to the thymic 
epithelial reticulum, which becomes occupied by blood 
vessels from the contiguous mesenchyma. Lymphoblasts 
derived from the bone marrow stem cells invade the interstices, 
filling the spaces between epithelial cells. Therefore, the 
thymus also referred to as a lympho-epithelial organ. Thymus 
is essential for the growth of the peripheral lymphoid tissue 
and their associated adaptive immune function. The 
thymus determines the number of lymphocytes in the 
lymphatic organs and regulates the immunologic competence 
of animals. It is also important in the production of the 
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(2007) noticed weak activity in capsule and 
stroma in all prenatal age groups of buffalo 
foetuses. In contrast to the present results, 

Yogesh (2007) and Geetha et al. (2016) stated 
that there was no alkaline phosphatase activity 
in all prenatal age groups of goat and mice, rat 

Fig. 1. (a) Photomicrograph showing PAS positive reaction in thymus of sheep foetus at 103 days of gestation (PAS×400). (b) Photomicrograph 
showing AB-PAS positive reaction in thymus of sheep foetus at 84 days of gestation (Combined Alcian blue-PAS×40). (c) Photomicrograph 
showing localization of tyrosine in thymus of sheep foetus at 126 days of gestation (Millon's reaction×400). (d) Photomicrograph showing 
lipid deposits in thymus of sheep foetus at 110 days of gestation (Oil Red O×400). [Hc- Hassall’s corpuscle; Me- Medulla; Co- Cortex; Se- 
Septa; Li- Lipids].

Fig. 2. (a) Photomicrograph showing alkaline phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori’s cobalt ×100). (b) 
Photomicrograph showing acid phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori's lead×100). [Hc- Hassall’s 
corpuscle; Me- Medulla; Co- Cortex; Se- Septa].
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blood vessels. Whereas, moderate activity was 
found in cortex and medulla in all prenatal age 
groups of sheep. In contrast to the present 
results, Ramayya (2007) reported no acid 
phosphatase activity during prenatal period in 
buffalo foetuses. Acid phosphatase activity 
noticed in the present study was indication of 
lysosomal activity in the developing phase of 
thymus because of continuous tissue variation 

and guinea pig, respectively.

 ii) Acid phosphatase activity:

  The cortex, medulla and Hassall’s corpuscle 
showed strong activity for the presence of acid 
phosphatases (Fig. 2b) in all prenatal age groups 
whereas Yogesh (2007) stated that the acid 
phosphatase activity was moderate to intense in 
the capsule, septa, Hassall’s corpuscles and 
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Fig. 4. (a) Photomicrograph showing acid phosphatase reaction in thymus of sheep at 7 months of age (Gomori's lead×100). (b) Photomicrograph 
showing alkaline phosphatase reaction in thymus of sheep at 7 months of age (Gomori's cobalt×100).
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Fig. 3. (a) Photomicrograph showing AB-PAS positive reaction in 

thymus of sheep at 2 years of age (Combined Alcian blue-PAS × 

400). (b) Photomicrograph showing localization of tyrosine in 

thymus of sheep at 4 months of age (Millon’s reaction×400). (c) 

Photomicrograph showing lipid deposits in the septa of thymus in 

sheep at 2 years of age (Oil Red O×400). [Hc- Hassall’s corpuscle; 

Me- Medulla; Se- Septa; Li- Lipids].
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was noticed in the parenchymal region in all 
postnatal age groups (Table 2). In contrast to 
present results, Ramayya (2007) reported that 
there was no acid phosphatase activity in 
capsule, stroma and blood vessels during 
postnatal period.
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with age advanced. The moderate to strong acid 
phosphatase activity in thymus could be described 
to the release of lysosomal hydrolases, which 
might be associated with the cellular modifications 
occurring during histogenesis of thymus with 
the advancement of age (Yogesh, 2007).

Postnatal thymus:

a) Carbohydrate analysis:

 In postnatal age groups, a moderate neutral and acid 
mucopolysaccharide reaction was noticed in the 
Hassall's corpuscle and parenchyma of all postnatal 
age groups (Fig. 3a). In accordance with the present 
observations, Ramayya and Singh (2012) reported 
strong to moderate PAS positive activity in Hassall's 
corpuscles during pre-pubertal age groups of buffalo 
calves (Table 2).

b) Protein dynamics:

 The capsule and septa showed weak reaction 
whereas Hassall's corpuscles (Fig. 3b) showed 
moderate reaction for the presence of tyrosine in all 
postnatal age groups (Table 2). The protein content 
was not noticed in the postnatal age groups in any of 
the literature reviewed.

c) Lipid storage:

 The parenchyma of thymus showed mild reaction 

for lipids whereas strong lipid activity was noticed 
in the interlobular septa (Fig. 3c) in all postnatal age 
groups (Table 2). In contrast to the present results, 
Ramayya and Singh (2012) observed no activity for 
lipids in capsule of buffalo, but they have noticed 
lipids in reticular epithelial cells. According to 
Geetha et al. (2016), the accumulation of fats was 
more in the post-pubertal age groups when 
compared to prenatal and pre-pubertal age groups, 
which indicated the age-related involuntary changes 
of thymus indicated by invasion of adipose tissue, 
loss of lymphocyte population and formation of 
small pits.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  The alkaline phosphatase showed mild reaction 
(Fig. 4a) in the stroma. However, a strong 
reaction was noticed in the parenchymal region 
in all postnatal age groups whereas Ramayya 
(2007) reported that the alkaline phosphatase 
activity was strong in cortex and medulla of 
buffalo calves during 1 week to 3 months and 
moderate in 6 to12 months of age.

 ii) Acid phosphatase activity:

  The acid phosphatase showed mild reaction (Fig. 
4b) in the stroma. However, a strong reaction 

Table 1. Histochemical observations of thymus in prenatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule - - ++ to +++ - - -
Septa - - ++ to +++ + - -
Cortex - - ++ to +++ - +++ +++
Medulla - - ++ to +++ - +++ +++
Hassall’s Corpuscle +++ + to +++ ++ to +++ - +++ +++
Blood vessel +++ - ++ to +++ - - -

+++ Strong; ++ Moderate; + Weak; - No reaction

Table 2. Histochemical observations of thymus in postnatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule ++ - + - + +
Septa ++ - + - + +
Cortex - ++ - + +++ +++
Medulla - ++ - + +++ +++
Hassall’s Corpuscle - ++ ++ +++ +++ +++

+++ Strong; ++ Moderate; + Weak; - No reaction
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 Escherichia coli, a key member of the Enterobacte-
riaceae family, is a common inhabitant of the gastrointestinal 
tracts of humans, animals and birds, as well as in 
environmental reservoirs. Although most E. coli strains 
exist harmlessly as commensals, certain clones have 
acquired unique virulence factors that enable them to 
cause a wide range of diseases. Pathogenic strains of E. coli 
are implicated in diverse clinical syndromes, including 
gastrointestinal infections that cause diarrhea, urinary tract 
infections, and severe systemic illnesses such as sepsis and 
meningitis. Shiga toxin-producing E. coli (STEC) are 
especially concerning on a global scale, being major 
foodborne pathogens responsible for outbreaks ranging 
from watery diarrhea and hemorrhagic colitis to life-
threatening hemolytic-uremic syndrome (HUS). Historically, 
E. coli O157:H7 has been identified as the most important 
STEC serotype, accounting for a significant proportion of 
infections and fatalities (Scallan et al., 2011). However, 
non-O157 serogroups such as O26, O45, O103, O111, 
O121 and O145 are emerging as major contributors to 
illness. Ruminants are the primary reservoirs, with additional 
evidence pointing to wild animals as carriers. India is a 
country of immense geographical diversity, data on E. coli 
serogroups and their pathogenic profiles remain limited. 
This study aims to assess the prevalence of O26, O111, and 
O157 serogroups in E. coli isolates from diverse sources, 

*Corresponding author: sumanvph@gmail.com

pathotyping and antimicrobial resistance profiling to 
inform effective public health interventions.

MATERIALS AND METHODS

 A total of 341 samples comprising 65 cow milk 
samples, 64 buffalo milk samples, 66 cow rectal swabs, 64 
buffalo rectal swabs, 33 goat rectal swabs and 49 poultry 
cloacal swabs were randomly collected from Sambhal 
district of Uttar Pradesh, India.

 Milk samples were centrifuged at 3500 rpm for 10 
minutes and the pellet was inoculated into MacConkey 
broth at 37° C for 18-24 hours, rectal and cloacal swabs 
were also inoculated into MacConkey broth under similar 
conditions. After incubation, broth was streaked onto 
MacConkey Lactose Agar plates from which the selected 
colonies were streaked onto eosin methylene blue (EMB) 
Agar and incubated for 24 hours. After incubation plates 
were examined, typical E. coli-like colonies were selected 
and screened for the IMViC tests. The cultures giving 
typical (+, +, −, −) reaction were confirmed as E. coli. 
Further molecular conformation was done by targeting 
uidA and cydA gene. A total of 249 isolates were confirmed 
as E. coli through phenotypic and molecular methods. The 
confirmed isolates were screened for the presence of the 
O26, O111 and O157 serogroups using PCR. Following 
molecular confirmation of these O serogroups, all positive 
isolates were further screened by PCR for the presence of 

DETECTION AND PATHOTYPE ANALYSIS OF SHIGA TOXIN-PRODUCING E. COLI (STEC) 
SEROGROUPS: O26, O111 AND O157

1BHUVA AKASH, VIBHA SINGH, MANOJ S., BHAVIN KATIRA, SANJUMON E.S., Z.B. DUBAL ,
VINODH KUMAR O.R. and M. SUMAN KUMAR*

ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly-243122, Uttar Pradesh,
1ICAR-National Institute of Veterinary Epidemiology and Disease Informatics, Bengaluru-560064, Karnataka

Received: 09.04.2025; Accepted: 02.06.2025

Haryana Veterinarian (Dec., 2025) 64(2), 30-33 Research Article

ABSTRACT
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Distinct antimicrobial resistance profiles were observed among the isolates, with universal susceptibility to amikacin and chloramphenicol, higher 
resistance to Ampicillin, Ceftazidime and Ceftriaxone and resistance to Imipenem amongst O157 isolates, highlighting that resistance traits are not 
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Ceftazidime and Ceftriaxone with Imipenem resistance 
found exclusively in O157 isolates. These findings underscore 
that antimicrobial resistance traits vary significantly among 
serogroups and are not strictly linked to serotype or pathotype 
classifications.
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Table 3. Details of Anti-microbial susceptibility pattern of conformed O-types isolates

Isolate ID(O-type) E736 E797 E1083 E1090 E1139 E1158 E1168 E1160
 (O26) (O26) (O26) (O157) (O26) (O26) (O111) (O111)

Ampicillin I R S R S R S R
Amoxicillin-clavulanic acid S S I R S S I S
Amikacin S S S S S S S S
Aztreonam S S S S R S S S
Chloramphenicol S S S S S S S S
Ceftazidime R S S S R I S R
Cefotaxime S S S S R S I S
Ceftriaxone S I S R R S S R
Cefoxitin S S S R R I S S
Cefpodoxime S S S S R S S S
Enrofloxacin S R S S S S S S
Imipenum S S S R S S S S
Nalidixic acid I S S S S R I R
Tetracycline S S S S S R S S
Trimethoprim-Sulfamethoxazole S S S S S R S S

* S- Sensitive *I- Intermediate *R-Resistance
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most virulent O-serogroups of E. coli using a PCR assay. 
The serogroups included O26, O111 and O157. These O 
serogroups were detected by using PCR assay by targeting 
various genes such as wzx and rfbE. We found five O26, 
two O111 and one O157 serogroups with a positivity of 
2.00%, 0.80% and 0.4%, respectively, among the 249 E. 
coli isolates screened. The O157 strain was isolated from 
buffalo fecal sample. Supporting our findings, Kumar et 
al. (2022) also reported that O157 was less common and 
associated with STEC. Abike et al. (2015) identified nine 
serogroups in dairy products, with O111 being the most 
prevalent. Pathotyping revealed that O111, O26 and O157 
consistently harbored STEC-associated genes (stx1/ 
stx2/hlyA). Details of positive O serogroups isolates and 
its relationship with pathotype are mentioned in table 2.

 All positive samples from PCR-based O antigen 
serogrouping were screened for the presence of various 
pathotypes, including enteropathogenic (EPEC), Shiga 
toxic E. coli (STEC), enterotoxigenic (ETEC), and 
enteroaggregative (EAEC) E. coli by detecting specific 
genes such as stx1, stx2, hlyA, bfp, lt, stII and aggR, 
respectively. Pathotyping results revealed that all the O26, 
O111 and O157 isolates carried STEC virulence genes and 
were identified as STC pathotype. The O157 and O111 
confirmed isolates revealed the presence of all the three 
(stx1, stx2, hlyA) STEC genes. Among the five O26 isolates, 
four were having two STEC genes (stx1/stx2/hlyA) 
whereas one isolate derived from buffalo rectal sample 
possessed only one (stx1) STEC gene. Amongst these 
STEC genes, sxt1 gene was present in all the O26, O111 
and O157 serogroups whereas hlyA gene was present in the 
only four isolates. Similar to our findings, Renter et al. 
(2005) confirmed that all O26, O111 and O157 serogroups 
possessed STEC genes. Merwad et al. (2014) identified 
STEC serogroups O26 and O111 in milk and fecal samples. 
In contrast to our findings, Malvi et al. (2015) detected the 
O26 serogroup within enteropathogenic E. coli (EPEC) 
strains, while Cardonha et al. (2004) identified the O111 
serogroup in enteropathogenic E. coli from sewage and 
nearby coastal areas in Brazil. Tamaki et al. (2005) 
analyzed 42 isolates of the O111 serogroup, classifying 11 
as EPEC, 6 as STEC and 14 as EAEC. Similarly, among 49 
O26 isolates, 3 were identified as EPEC, 9 as STEC, 1 as 
enterotoxigenic E. coli ETEC and 1 as EAEC.

 The Shiga toxin-producing E. coli (STEC) is a 
significant foodborne pathogen that can cause 
gastroenteritis, hemorrhagic colitis and hemolytic-uremic 
syndrome (HUS). The O157 serogroup is particularly 
associated with HUS, while other non-O157 important 
pathogenic serogroups include O26, O103, O111, O121 
and O145. Emerging serogroups, such as O104:H4, have 
also been implicated in outbreaks. The most prevalent 
pathogenic non-O157 STEC serogroups in the United 

pathotypes (STEC, EPEC, ETEC and EAEC) to identify the 
serogroups-pathotype relationship. The primers, their 
sequences and the annealing temperatures are listed in Table 1.

 Each PCR reaction was performed in a 200 µL 
Eppendorf tube with a total reaction volume of 25 µL. The 
reaction mixture consisted of 12.5 µL of 2X master 
mixture (containing dNTPs, Taq DNA polymerase, along 
with reaction buffer 1.5 mM MgCl ) and 5 to 10 pmol of 2

both forward and reverse primers. Additionally, 4 µL of 
DNA template was added and the volume was adjusted to 
25 µL using nuclease-free water. The PCR cycling 
conditions for gene amplification were: denaturation at 
94° C for 5 minutes, followed by 30 cycles of denaturation 
at 94° C for 30 seconds, annealing at the temperature 
specified for each primer (as listed in Table 1) and 
extension at 72° C for 45 seconds. A final extension was carried 
out at 72° C for 5 minutes. To prevent contamination, a 
non-template control (NTC) was included in each PCR 
run. PCR products (8 µL) were separated by electrophoresis 
on 1.5% agarose gels in 1X Tris-acetate-EDTA (TAE) 
buffer. The gels were stained with ethidium bromide (1 
mg/mL) and visualized under UV light.

  In addition, all verified O26, O111 and O157 strains 
were subjected to antimicrobial susceptibility testing via 
the disc diffusion method, following the protocols 
established by the Clinical and Laboratory Standards Institute 
(CLSI). For anti-microbial susceptibility pattern following 
antibiotics including ampicillin (10 µg), amoxicillin-
clavulanic acid (20/10 µg), ceftriaxone (30 µg), 
cefpodoxime (10 µg), aztreonam (30 µg), cefotaxime (30 
µg), cefoxitin (30 µg), ceftazidime (30 µg, amikacin (30 
µg), chloramphenicol (30 µg), enrofloxacin (5 µg), 
imipenem (10 µg), nalidixic acid (30 µg), sulphametho-
xazole-trimethoprim (1.25-23.75 µg) and tetracycline (30 
µg) were used.

RESULTS AND DISCUSSION

 A total of 249 E. coli isolates were recovered from 
341 samples by targeting uidA and cydA gene using PCR 
assay, resulting in an isolation rate of 73.02%. The sample 
sources included 50.76% cow milk samples, 54.68% 
buffalo milk samples, 86.36% cow rectal swabs, 85.93% 
buffalo rectal swabs, 81.81% goat rectal swabs and 
85.71% poultry cloacal swabs. Conventional serotyping, 
the standard method for detecting O-antigens in E. coli 
isolates, involves labor-intensive agglutination reactions 
with specific antisera. This study used a PCR-based O-
typing method utilizing 3 primer pairs, referred to as E. coli 
PCR-based serogrouping, which is a more efficient approach. 
The selected primers represent the most commonly employed 
molecular techniques for the identification of pathogenic 
bacteria, facilitating rapid and reliable screening of O 
types in E. coli isolates. In this study, we targeted the three 
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States are O26, O45, O103, O111, O121 and O145, 
causing over 70 to 83% of the total non-O157 STEC 
illnesses (Bettelheim, 2007).

 The antimicrobial resistance patterns of O26, O111 
and O157-confirmed isolates exhibited distinct variations. 
All three serotypes were found to be susceptible to 
Amikacin and Chloramphenicol. The highest resistance 
rates were recorded against Ampicillin (50%) followed by 
Ceftazidime and Ceftriaxone (37.5%) across all positive 
serotypes. Resistance against cephalosporin antibiotics 
has been reported previously by Bairwa et al. (2023). 
However, resistance to Imipenem was observed exclusively 
in O157-positive isolates. A detailed antimicrobial 
resistance pattern is presented in Table 3. There was no 
observed correlation between antimicrobial resistance patterns 
and serogroups or pathotypes, as these characteristics 

exhibited significant variation. Similar to our research 
Mora et al. (2005) also found that the resistance profiles of 
both O157:H7 and non-O157 STEC (which include 
serogroups such as O111 and O26) varied significantly 
among isolates, with no clear correlation between the 
resistance patterns and the serogroup or pathotype. This 
indicates that, despite classification into different 
serogroups (e.g. O111, O157, O26), the antimicrobial 
resistance traits are not strictly linked to these groups but 
rather show high variability.

CONCLUSION

 This study revealed a low prevalence of highly 
virulent serogroups (O26, O111 and O157) among diverse 
samples collected from Sambhal district, Uttar Pradesh. 
All these O-types possessing STEC genes. The data further 
revealed that while O157 and O111 isolates consistently 
possessed all three virulence determinants, O26 strains 
displayed variable gene carriage, with some isolates 
harboring only stx1. This variability in virulence profiles, even 
at low prevalence, highlights the complex epidemiological 
landscape of STEC and underscores their significant 
public health potential. Overall, these findings advocate 
for the continued implementation of targeted molecular 
surveillance and enhanced food safety protocols to mitigate 
the risks associated with emerging STEC strains in livestock, 
poultry, and related food products. The study revealed that 
while all isolates were susceptible to amikacin and chlora-
mphenicol, high resistance was observed to Ampicillin, 

Table 2. Details of positive O serogroups and its relationship 
with pathotype

Isolate Sample type O serogroups Pathtyping Pathotypes
No.   gene

E736 Poultry cloacal O26 stx1 and hlyA STEC

E797 Buffalo rectal O26 stx1 STEC

E1083 Cow milk O26 stx1 and stx2 STEC

E1090 Buffalo rectal O157 stx1, stx2 & hlyA STEC

E1139 Poultry cloacal O26 stx1 and stx2 STEC

E1158 Cow rectal O26 stx1 and stx2 STEC

E1168 Buffalo rectal O111 stx1, stx2 & hlyA STEC

E1160 Cow rectal O111 stx1, stx2 & hlyA STEC

Table 1. Details regarding the primers, including their specific annealing temperature and product size

S.No. Type Gene Primer Annealing Product Reference
    temp. (°C) size (bp)

1. E. coli cydA F-CGCCGATGCAGATATTCG 60 398 Chopra et al., 2021
   R-GCTGTGACGCACAGTTCATAG   
2.  uidA F- CGCCGATGCAGATATTCG 60 603 Chopra et al., 2021
   R- GCTGTGACGCACAGTTCATAG   
6. O26 wzx F-GGGGGTGGGTACTATATTGG 67 241 Paddock et al. (2012)
   R-AGCGCCTATTTCAGCAAAGA   
8. O111 wzx F-CAAGAGTGCTCTGGGCTTCT 67 451 Paddock et al. (2012)
   R-AACGCAAGACAAGGCAAAAC   
9. O157 rfbE F-CAGGTGAAGGTGGAATGGTTGTC 64 296 Bertrand and Roig (2007)
   R-TTAGAATTGAGACCATCCAATAAG   
10. STEC stx1 F-CAGTTAATGTGGTGGCGAAGG 62 348 Cebula et al. (1995)
   R-CACCAGACAATGTAACCGCTG   
11.  stx2 F-ATCCTATTCCCGGGAGTTTACG 62 584 Cebula et al. (1995)
   R-GCGTCATCGTATACACAGGAGC   
12.  hlyA F-AGCTGCAAGTGCGGGTCTG 62 569 Wang et al. (2002)
   R-TACGGGTTATGCCTGCAAGTTCAC   
13. ETEC staII F-AAAGGAGAGCTTCGTCACATTTT 62 129 Vidal et al. (2004)
   R-AATGTCCGTCTTGCGTTAGGAC   
14.  Lt F-GCACACGGAGCTCCTCAGTC 62 218 Vidal et al. (2004)
   R-TCCTTCATCCTTTCAATGGCTTT   
15. EPEC bfp F- GGAAGTCAAATTCATGGGGGTAT 62 254 Vidal et al. (2004)
   R- GGAATCAGACGCAGACTGGTAGT   
16. EAEC aggR F-GTATACACAAAAGAAGGAAGC 52 254 Ratchtrachenchai et al. (1997)
   R-ACAGAATCGTCAGCATCAGC
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ABSTRACT

 Pastoralism, one of the world's oldest and most sustainable livestock management systems, remains integral to the livelihoods of several 
nomadic communities in India. In Punjab, pastoralist groups, especially the Gujjars, migrate seasonally from Jammu & Kashmir and Himachal 
Pradesh in search of better grazing lands. The present study aimed to assess the training needs of pastoralists in Punjab by examining their knowledge 
levels across six key areas of dairy farming: breeding, feeding, housing and management, healthcare, marketing, and government services. Data were 
gathered from 90 pastoralists across Majha (Group-I), Malwa (Group-II) and Doaba (Group-III) regions through structured personal interviews. The 
findings revealed significant regional differences in knowledge indices (at p<0.01), with Group-II (Malwa) consistently outperforming other 
regions. Notably, government services emerged as the area with the lowest awareness, highlighting a pressing need for institutional outreach. The 
training needs order of pastoralists of Punjab was reported to be at I, II, III, IV, V and VI for government services, feeding, marketing, housing & 
management, healthcare and breeding respectively. Feeding practices and marketing skills also ranked high in training priority, whereas breeding 
was identified as the least urgent. The study emphasizes the necessity of culturally sensitive, community-based training interventions, particularly in 
government schemes, feed management, and market linkages, to enhance the livelihoods and well-being of pastoralist communities in Punjab.

Keywords: Knowledge Index, Training Needs, Pastoralists, Punjab
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 There are several indigenous groups in India known 
as tribes that have not yet adopted the ways of the modern 
world. India has the second-largest tribal population in the 
world, numbering about 84.4 million. Pastoralism is one of 
the most ancient, robust, and sustainable systems of raising 
livestock; it originated in Northeast Africa as early as 9000 
B.P. (Dong, 2016). Pastoral groups in India are classified 
as nomadic tribes (GOI, n.d.). Pastoralism is the branch of 
agriculture where pastoralists raise cattle for the purpose 
of making money off of their products (Djordjevic 
Milošević & Milovanović, 2020). This could be nomadic, 
which means relocating frequently in pursuit of water and 
grazing places in the form of new pasture, or stationary, 
which involves maintaining cattle in a semi-permanent 
region, typically close to farms and villages (Turner & 
Schlecht, 2019). About 200 million transhumant and 
nomadic pastoralists worldwide make a living in isolated, 
hostile areas where traditional farming is either impossible 
or very difficult (IFAD, 2012).

 Pastoralism is a socio-cultural and economic way of 
life that depends on raising livestock and is maintained by 
regional migration. For centuries, pastoralists have 
maintained livelihoods and managed and preserved 
deserts and dry lands through complex systems of 
governance based on sustainable animal rearing methods, 
customary rules and regulations, and the authority of 
customary institutions (Duncan, 2013). Despite their 

smaller numbers, these pastoral communities play a 
crucial role in the creation and conservation of rare animal 
breeds. Typically, they keep low-yielding animals for 
subsistence (Pathania et al., 2008).

 For pastoralists, raising livestock is their main 
source of income (Roy et al., 2013). In addition to 
providing for their families, pastoralists significantly 
boost the economies of developing nations by bringing 
protein to towns and villages (Blench, 2000).

 For many decades, dairy farming has been an 
integral part of these marginalized communities’ lives, 
providing a crucial source of income, sustaining their 
socioeconomic well-being, and preserving their cultural 
identity. Tribal inhabitants, however, continuously score 
the lowest on a number of national economic, educational, 
and health metrics despite their extraordinary resilience. 
This is made worse by their restricted access to social 
services. They consequently struggle with a poorer 
standard of living than their peers, constantly hampered by 
a variety of limitations. Addressing the inequalities and 
difficulties marginalized populations, like India's tribal 
farmers, confront is crucial for sustainable development 
and equitable progress.   Considering this urgent reality, it 
is more important than ever to evaluate people’s quality of 
life (QoL), particularly in tribal areas (Timba, 2023).

 Training needs assessment of pastoralists is important 
for pastoralists as it can increase output by optimizing 
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nutritional strategies and herd oversight; protect 
community health by implementing sanitary milking 
protocols and effective pasteurization methods; promote 
animal well-being by training pastoralists in preventive 
health measures and disease management. Broaden 
market access by delivering training in cooperative 
governance, entrepreneurial skills, and product value-
addition techniques. Maximize adoption by embedding 
training within pastoralists' cultural contexts and everyday 
landscapes. There is scanty research literature regarding 
training needs assessment of pastoralists. So the present 
study was designed to assess the training needs of 
pastoralists of Punjab in a comprehensive manner.

MATERIALS AND METHODS

Location of study and sampling procedure

 A total of 90 pastoralists were selected from three 
regions Majha (Group-I), Malwa (Group-II) and Doaba 
(Group-III) of Punjab by purposive selection method since 
pastoralists do not have a fixed location of residence and 
practice transhumance. 30 pastoralists were selected from 
each region, respectively. The data was collected at their 
doorstep in different regions of Punjab with the help of pre-
structured interview schedule by personal interview method 
to observe knowledge level of pastoralists. The total of 8 
questions for breeding, 9 questions/items feeding, 7 
questions for housing and management practices, 4 
questions for marketing, 5 questions healthcare practices 
and 7 questions for government policies were finalized in 
interview schedule after discussion with subject matter 
expert, progressive farmers, field veterinarians and 
carefully examining research literature.

Measurement of Knowledge Index

 The various knowledge indices for various farming 
practices- the breeding knowledge index (KIB), feeding 
knowledge index (KIF), housing and management 
knowledge index (KIHM), healthcare knowledge index 
(KIH), marketing knowledge index (KIM), government 
services knowledge index (KIG) - were determined by 
dividing the total score by the highest possible score and 
multiplying the result by 100.

KI = Obtained score/Maximum possible score × 100

 The Knowledge index on pastoralists was also 
calculated by using the following-

Formula: KIP = KIB + KIF + KIHM + KIH + KIM + KIG

 The different knowledge indices were ranked in to 
order for different regions.

Assessing Training needs

 The assessment of perceived training needs was 

based on the premise that a person’s perceived training 
needs would decrease with increasing KI score. Training 
needs were also ranked in ascending order. A region’s 
training requirements were determined using the 
knowledge indexes specific to that area.

RESULT AND DISCUSSION

Ranking of Knowledge Index

 The results as presented in Table 1 shows the 
pastoralist’s knowledge index on different dairy farming 
practices. Findings of the study showed with Group II 
having the highest overall KI followed by Group-III and 
Group-I. Among the six dairy farming practices, breeding 
recorded the highest overall KI, followed by healthcare, 
housing and management, marketing and feeding, while 
government services had the lowest KI. This ranking 
suggests that pastoralists exhibit the most knowledge in 
breeding and healthcare but dearth knowledge regarding 
government services. In terms of regional rankings, 
Group-II had the highest knowledge scores across most 
practices, particularly thriving in healthcare and 
marketing. Group-III have highest in breeding, but its 
knowledge in feeding was significantly lower than other. 
Group-I showed the lowest overall knowledge, with 
government services knowledge being completely void.

 The overall Knowledge Index highlights Group-II 
as the most informed group (66.73%), followed by Group-
III (43.62%) and Group-I (38.85%) indicating that Malwa-
based pastoralists have comparatively higher knowledge 
across all domains, while Majha-based pastoralists are the 
most disadvantaged, particularly in accessing government 
resources as similar with findings of Gour et al. (2015) 
Sabapara (2012).

Ranking of Knowledge Indices and Training needs

 From Fig. 1 and Table 2; the ranking of dairy 
farming practices in three regions- Group-I, Group-II and 
Group-III according to their performance is made by rating 
their Knowledge Index (KI). The results show noticeable 
regional differences in knowledge levels, with Group-II 
having the highest overall KI followed by Group-III and 
Group-I. The training-needs rankings show a distinct 
hierarchy of capacity-building priorities as follows:

l Across all groups, government services have been 
identified as the most significant training need (Order 
I), indicating pervasive gaps in access to institutional 
frameworks for livestock management, veterinary 
extension and policy support.

l The fact that feeding practices came in second place 
(Order II) highlights the serious issue of seasonal 
forage shortages and nutritional deficiencies that 
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restrict milk production in native herds.

l Marketing came in third place (Order III), emphasizing 
the necessity for pastoralists to improve their business 
organization, value-chain involvement and market 
connections.

l Following housing and management (Order IV), there 
was a moderate need for training to enhance shelter 
design, herd monitoring and general husbandry 
procedures.

l Healthcare came in fifth place (Order V), indicating 
the need for improved preventive medicine knowledge, 
mastitis management and fundamental veterinary care.

l Although breeding frequently appears prominently in 
other dairy-farmer assessments, it was consistently 
ranked lowest in training priority (Order VI), indicating 
that pastoralists view themselves as relatively more 

knowledgeable or deem it a less urgent need in this area.

l The top training needs for Group-I were identified as 
housing and management, which was followed by 
marketing, breeding, feeding, and healthcare. There is 
a clear gap in extension service outreach, as government 
services continue to be the most needed and least 
accessed area for intervention (Order I).

l Healthcare was the most important training need in 
Group-II, followed by marketing, breeding, feeding, 
and housing and management. Once more, the top 
training priority was determined to be Government 
Services. The group’s active involvement in the 
livestock trade and increased awareness of disease-
related losses are reflected in the strong emphasis on 
healthcare and market engagement.

l The highest training priority for Group-III was breeding, 
which also had the highest KI score. Healthcare, 
housing and management, marketing, and feeding 
came next. It is noteworthy that Government Services 
once more occupied the first order of need (Order I), 
suggesting that systemic barriers to accessing public 
veterinary and advisory services continue to affect 
even relatively better-informed groups.

CONCLUSION

 According to the training requirements assessment, 
training about knowledge on government services should 
be given I ranking. The results on feeding revealed as 

Table 1. Knowledge index about different practices

Parameter Dairy farming practices Group-I (n=30) Group-II (n=30) Group-III (n=30) Total (N=90)

a b c dKnowledge index (Mean ± S.E.) Breeding (8) 47.08  ± 2.14 77.08  ± 4.02 67.08  ± 2.57 63.75  ± 2.17
a b c d Feeding (9) 45.55  ± 2.57 76.29  ± 3.40 37.03  ± 1.63 52.96  ± 2.34
a b c d Housing and management (7) 54.28  ± 2.77 69.53  ± 2.72 45.24  ± 3.22 56.35  ± 1.97
a b c d Healthcare (5) 48.67  ± 3.13 80.67  ± 1.51 47.33  ± 2.03 58.89  ± 2.10
a b c d Marketing (4) 37.50  ± 2.61 79.17  ± 2.42 45.00  ± 3.47 53.89  ± 2.52

a b c d Government services (7) 0.00  ± 0.00 17.62  ± 3.85 20.01  ± 2.12 12.54  ± 1.73
a b c dOverall KI (Mean ± S.E.) 38.85  ± 2.20 66.73  ± 2.99 43.62  ± 2.51 49.23  ± 2.14

Values with different superscript differ significantly at P< 0.01

Table 2. Ranking of knowledge indices and training needs of pastoralists for different practices

Dairy farming practice Group-I (n=30) Group-II (n=30) Group-III (n=30) Overall (N=90)

 KI Ranking Training KI Ranking Training KI Ranking Training KI Ranking Training
  of KI needs  of KI needs  of KI needs of KI needs
   order   order   order  order

Breeding 47.08±2.14 III IV 77.08±4.02 III IV 67.08±2.57 I VI 63.75±2.17 I VI

Feeding 45.55±2.57 IV III 76.29±3.40 IV III 37.03±1.63 V II 52.96±2.34 V II

Housing and 54.28±2.77 I VI 69.53±2.72 V II 45.24±3.22 III IV 56.35±1.97 III IV
management

Healthcare 48.67±3.13 II V 80.67±1.51 I VI 47.33±2.03 II V 58.89±2.10 II V

Marketing 37.50±2.61 V II 79.17±2.42 II V 45.00±3.47 IV III 53.89±2.52 IV III

Government services 0.00±0.00 VI I 17.62±3.85 VI I 20.01±2.12 VI I 12.54±1.73 VI I

Fig. 1. Ranking of Training needs of Pastoralists of Punjab
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second on the training priority list; suggesting that feeding 
management has lack of understanding, especially in 
Group-III and Group-I. The third most important area that 
needed training was marketing expertise. Given that 
breeding had the highest KI; it was ranked to be the lowest 
important for training. These results suggest for improving 
government and extension services, tackling feed-
management issues and cultivating market-oriented skills 
should be the primary goals of capacity-building programs 
for pastoralists. Although they can be adjusted as 
secondary priorities, support for housing, health and 
breeding should be maintained.
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 Infertility is a critical issue in the dairy sector, 

contributing to significant economic losses (Patel et al., 

2019). The reproductive issues such as repeat breeding, 

endometritis and retained placenta are often associated 

with microbial infections that can disrupt uterine and 

ovarian functions (Nguyen et al., 2025). These infections 

can significantly impact fertility and overall reproductive 

health in bovines. Bacterial infections of the reproductive 

tract play a crucial role in repeat breeding among bovines. 

Common bacterial pathogens identified in such cases 

include Staphylococcus, Escherichia coli, Klebsiella, 

Trueperella pyogenes and Pseudomonas. The presence of 

these bacteria can lead to inflammation of the endometrium 

leading to endometritis characterized by mucopurulent or 

purulent vaginal discharge (Neelam et al., 2018). This 

condition is often observed postpartum and can be 

diagnosed through clinical examination and bacteriological 

culture of vaginal swabs. The regular monitoring and 

prompt diagnosis of reproductive issues in bovines are 

essential for effective management and to mitigate the 

risks associated with reproductive tract infections 

(Nguyen et al., 2025).

 The bacterial infections of the uterus and vagina are 

typically treated with antibiotics. The choice of antibiotic 

regimen for treating reproductive tract infections in dairy 

animals is influenced by several factors, including the type 

of infection, its severity, the causative bacteria and the 

animal's overall health status (Moraes et al., 2024). 

Antimicrobial resistance (AMR) in bovine reproductive 

infections arises primarily due to inappropriate antibiotic 

use and selective pressure in the farm environment. Due to 

the complexity of reproductive tract infections and the 

potential for antibiotic resistance, it is crucial to conduct 

the isolation of the causative agent along with antibiogram 

studies for an accurate diagnosis and appropriate treatment 

plan. Addressing AMR in bovine reproductive infections 

requires a multifaceted approach, including the responsible 

use of antibiotics in animal husbandry, improved 

management practices for prevention and control of 

infections and enhanced research and surveillance systems 

to ensure sustainable dairy production (Manoj et al., 2024; 

Mekibib et al., 2024). Therefore, this study was carried out 

to analyze the bacterial association with reproductive 

problems among bovines of Haryana and adjoining States.

MATERIALS AND METHODS

Sample Collection

 This retrospective study analyzed the data for three 

consecutive years from 1 July, 2021 to 30 June, 2024. The 

vaginal swab/discharge received at the College Central 

Laboratory, Lala Lajpat Rai University of Veterinary and 

Animal Sciences, Hisar, Haryana for the bacteriological 

examination were used for this study. These samples were 

routinely submitted to the laboratory for the cultural 

examination and antibiotic sensitivity testing either by the 

dairy farmers or veterinarians of the Haryana and 

adjoining States. The details of each case were recorded 

from the owner of the animal. The bovines involved in this 

study were exhibiting reproductive issues such as repeat 
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 A study for three years was carried out to know the bacterial association with reproductive problems among bovines of Haryana. The vaginal 
swabs or discharges were collected from bovines exhibiting reproductive issues such as repeat breeding, endometritis and retained placenta to assess 
the presence of pathogenic bacteria. The bacterial isolates were phenotypically identified based on their colony morphology, haemolytic pattern, 
biochemical tests and Gram staining pattern. A total of 857 bacterial isolates were obtained from the vaginal samples collected from 416 bovines. The 
major pathogenic bacterial isolates were found as Staphylococcus (34.89%), Streptococcus (30.46%) and E. coli (24.04%). All the isolates were 
analyzed for their antimicrobial susceptibility pattern. Among 26 antibiotics used in this study, the greatest resistance level was observed towards 
carbenicillin (93.38%). However, the isolates exhibited maximum sensitivity for gentamicin (58.31%) followed by ciprofloxacin (43.98%). The 
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resistance across the study area. There is utmost need to focus on the judicious use of antibiotics in bovines of the States.
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cause infertility in animals as it impedes uterine involution, 

delays the onset of first estrus, increases the number of 

services per conception and extends the interval to calving 

(Gani et al., 2008, Neelam et al., 2018). Endometritis due 

to bacterial pathogens has been identified as a leading 

cause of conception failure in a significant proportion of 

bovines in India (Udhayavel et al., 2013). Out of 416 

vaginal swab samples analyzed, 380 samples (91.35%) 

were found as culture positive for microorganisms and a 

total of 857 pathogenic bacterial isolates were obtained 

from bovines involved in this study. Among these, 67.91% 

of isolates were identified as Gram positive, while 30.81% 

were found as Gram negative. In our study, Gram positive 

bacterial pathogens were more prevalent as compared to 

Gram negative bacterial isolates. Very few fungal isolates 

of Candida spp. (1.28%) were also recovered during this 

study.

 In this study, the major Gram positive bacterial 

pathogen associated with reproductive problems in 

bovines were found as Staphylococcus species with an 

average occurrence rate of 34.89%. The Streptococcus 

species were also found as significant contributors to 

reproductive tract infections, comprising 30.46% of the 

total isolates in this study. Trueperella pyogenes (2.33%) 

and Bacillus spp. (0.2%) were also recovered from bovines 

under this study. Among Gram negative bacteria, 

Escherichia coli were found as the most predominant 

bacteria (24.04%) followed by Klebsiella spp. (5.02%), 

Pseudomonas spp. (1.05%) and Proteus spp. (0.7%) from 

the bovines of study area (Table 1). These results are 

similar to the findings from infertility cases of bovines 

reported by other studies (Gani et al., 2008, Bhat and 

Bhattacharyya, 2013, Patel et al., 2019). However, some 

studies have identified Escherichia coli as the most 

prevalent bacterial pathogen in reproductive infections in 

bovines (Udhayavel et al., 2013, Pohl et al., 2018, Mekibib 

breeding, endometritis or retained placenta.

Isolation of the bacteria

 A total of 416 vaginal swab/discharge samples were 

subjected to bacteriological analysis as per the standard 

method (Quinn et al., 2011). The bacterial isolation of both 

Gram positive as well as Gram negative organisms were 

performed separately using sheep blood agar (SBA) and 

Mac Conkey’s Lactose agar (MLA) plates, simultaneously 

under aseptic conditions. These plates were incubated 

aerobically at 37º C. The plates were checked for bacterial 

growth after 16-18 hours of incubation. If no growth were 

observed, then the plates were reincubated upto 48 hours. 

The colonies developed on the SBA and MLA was 

identified presumptively, based on their morphological 

and phenotypical features such as colony size and shape, 

haemolytic pattern, colour development, biochemical tests 

and Gram staining.

In vitro antimicrobials sensitivity testing

 The bacterial isolates obtained were tested for their 

antibiotic susceptibility pattern using the Kirby-Bauer disc 

diffusion method according to CLSI guidelines (2020). A 

total of 26 different antibiotics from nine classes viz. 

aminoglycosides, penicillins, cephalosporins, lincomycins, 

macrolides, phenicol, quinolones, sulphonamides, 

tetracyclines were used, which include the following 

antibiotics, amoxicillin (10 µg), ampicillin (10 µg), 

amoxyclav (10 µg), amikacin (30 µg), chloramphenicol 

(30 µg), carbenicillin (100 µg), clindamycin (2 µg), 

ciprofloxacin (10 µg), cephalexin (10 µg), co-trimoxazole 

(25 µg), cloxacillin (30 µg), cefoperazone (75 g), 

ceftriaxone (30 µg), cephotaxime (30 µg), erythromycin 

(15 µg), enrofloxacin (10 µg), gentamicin (10 µg), kanamycin 

(30 µg), levofloxacin (5 µg), moxifloxacin (5 µg), neomycin 

(30 µg), oxytetracycline (30 µg), penicillin (10 units), 

streptomycin (10 µg) and tobramycin (30 µg). The isolates 

were classified as resistant, intermediate or sensitive towards 

the tested antibiotics based on the zone of inhibition developed 

as per manufacturer’s quality control instructions (HiMedia, 

Mumbai, India).

RESULTS AND DISCUSSION

 The major reproductive health problems affecting 

dairy bovines in India include anoestrus, repeat breeding, 

retention of foetal membranes, dystocia, abortion, uterine 

and vaginal prolapse as well as various uterine infections 

such as endometritis and pyometra (Khan et al., 2016, 

Ashoo et al., 2020). Bacterial isolation from uterine 

secretions of bovines with endometritis has identified a 

diverse array of microorganisms. Bacterial endometritis 

Fig. 1. In vitro antibiotic sensitivity pattern of bacterial pathogens 
isolated
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et al., 2024). The variation in the percentage of different 

organisms observed may be attributed to differences in the 

animals’ health status, the prevalence rate of organisms in 

a specific area and individual susceptibility among the 

animals (Kusum et al., 2022). Some studies do not 

consistently identify a specific bacterium or group of bacteria 

as the primary cause of uterine infections in bovines, 

instead they recognize mixed bacterial contamination as 

the underlying cause (Mekibib et al., 2024). In our study as 

well, the majority of infections were found to be of mixed 

nature (Table 1).

 All the isolates obtained were subjected to in vitro 

antibiotic sensitivity testing. The sensitivity patterns of 

isolates were given in Fig. 1. Our investigation into the 

antibiotic susceptibility profiles of bacteria isolated from 

bovines revealed that the infections were of a multidrug-

resistant nature, exhibiting varying levels of resistance to 

two or more of the tested class of antibiotics. Among 26 

antibiotics used in this study, the greatest resistance level 

was observed towards penicillin group of antibiotics 

especially to carbenicillin (93.38%). However, these isolates 

had shown maximum sensitivity for aminoglycosides 

(gentamicin, 58.31%) and fluoroquinolones (ciprofloxacin, 

43.98%) class of antibiotics. Mekibib et al. (2024) also 

identified gentamicin as the most effective antimicrobial 

agent in their study. Bacterial infections responsible for 

reproductive diseases in bovines generally localize within 

the tubular genital tract. According to Pyorala et al. (2014), 

recent research consistently indicates that routine parenteral 

antibiotic treatment for all bovines with reproductive 

disorders is not justified. The efficacy of antimicrobial 

agents may differ significantly depending on geographical 

variations, prevailing bacterial resistance patterns and the 

health status of individual animals (Reygaert, 2018).

CONCLUSIONS

 The study identified multiple bacterial species 

associated with reproductive problems in bovines of 

Haryana State. Gram-positive organisms such as 

Staphylococcus and Streptococcus spp. were the most 

frequently isolated pathogens in the present study. Varying 

degrees of resistance to many of the tested antibiotics were 

also observed, however gentamicin proved to be effective 

against most of the isolates. These findings underscore the 

importance of responsible use of antibiotics to prevent the 

emergence of resistance. Promoting awareness among 

dairy farmers about proper herd health management and 

the adverse effects of indiscriminate antibiotic use is 

essential. In summary, AMR poses a significant threat to 

global health, necessitating urgent and coordinated actions 

across human, animal and environmental health sectors. 

By adopting One Health approach we can mitigate the 

risks associated with AMR and safeguard the effectiveness 

of antimicrobial treatments for animals as well as public 

health.
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ABSTRACT

 Diabetes has evidence in ancient literature, though recently is being considered as most emerging disease condition in both human and 
companion animals. Diabetes mellitus is a common endocrine disorder in dogs, presenting with persistent hyperglycemia and clinical signs such as 
polyuria, polydipsia, polyphagia, and weight loss. The present study was undertaken to evaluate the blood glucose level alterations in canine diabetes 
mellitus and compare therapeutic management strategies with special reference to blood glucose as a diagnostic tool. Out of 642 dogs screened, 12 
were diagnosed as diabetic and randomly divided into two groups. Group-I (n=6) received an alternative therapy comprising activated zinc, arginine, 
calcium pantothenate, L-carnitine and lettuce extract, while Group-II (n=6) was treated with recombinant insulin @ 0.5 IU/kg intramuscularly, twice 
daily. Dogs were monitored clinically and through haemato-biochemical parameters, including random, fasting, and post-prandial blood glucose, 
over 21 days. Both groups showed improvement, but insulin therapy produced more consistent and significant reductions. In Group-II, random 
glucose decreased from 278.33±28.93 mg/dl to 146.00±11.10 mg/dl, and fasting glucose from 230.22±17.27 mg/dl to 116.83±5.59 mg/dl, 
approaching normal values by day 21. Post-prandial glucose levels also improved markedly. In conclusion, canine diabetes can be effectively 
diagnosed and managed with proper monitoring and recombinant insulin remains the most reliable treatment for achieving normoglycemia.

Keywords: Diabetes mellitus, Dogs, Glucose
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 Diabetes mellitus (DM) is one of the most common 
metabolic diseases affecting middle-aged to geriatric dogs, 
characterized by hyperglycemia, glycosuria, polyphagia, 
polydipsia and weight loss, resulting from an absolute or 
relative deficiency of insulin. The syndrome, commonly 
referred to as diabetes, is a frequently occurring disease in 
humans as well as companion animals, especially dogs. 
The reported incidence in dogs ranges between 0.2-1.3% 
of the canine population worldwide (Guptill et al., 2003; 
Hess et al., 2000).

 DM exerts a significant impact on canine health, 
with complications that substantially reduce quality of life 
and survival. Common clinical manifestations include 
persistent polyuria, polydipsia, polyphagia, weight loss 
and reduced immunity (Feldman & Nelson, 2004; Nelson, 
2015). Secondary complications are frequent, with 
bilateral cataracts reported in up to 75% of diabetic dogs 
within one year of diagnosis (Beam et al., 1999; Kooistra 
and Galac, 2012). Other sequelae include peripheral 
neuropathy, recurrent urinary tract infections, 
hepatopathy, and diabetic ketoacidosis, the latter being 
potentially life-threatening (Feldman and Nelson, 2004; 
Catchpole et al., 2005). Many cases progress insidiously 
and dogs are often presented only after significant 
complications have developed (Rand et al., 2004).

 Although insulin therapy remains the cornerstone of 
treatment and is generally life-saving, its limitations 
include the requirement for lifelong daily injections, close 
monitoring of blood glucose levels, risk of hypoglycemia, 

and variable owner compliance (Nelson, 2015; Behrend et 
al., 2018). Alternative and adjunctive therapies, such as 
dietary modification and oral hypoglycemic agents, have 
been investigated, such as zinc and arginine help to 
stimulate the secretion of insulin while the lettuce extract 
helps to reduce gastrointestinal glucose absorption (Cheta 
and Trifan, 2010) but the efficacy of these agents are 
limited compared with insulin (Eigenmann et al., 1985; 
Catchpole et al., 2005). This underscores the importance 
of early diagnosis, careful monitoring, and comprehensive 
long-term management to optimize prognosis in canine 
diabetes.

 Diagnosis of DM has evolved significantly over 
time (World Health Organization, 2011). Historically, 
diabetes was suspected through the sweet taste of urine and 
later confirmed primarily by glycosuria (Banting et al., 
1922). Today, diagnosis and treatment are largely based on 
measurement of blood glucose concentrations blood 
glucose concentrationsand associated biochemical 
parameters.

MATERIALS AND METHODS

 The study was carried out at the Teaching Veterinary 
Clinical Complex (TVCC) and Department of Veterinary 
Clinical Medicine, Ethics and Jurisprudence, Nagpur 
Veterinary College, Nagpur on diagnostic and therapeutic 
management of diabetes mellitus in canine. The dogs 
presented at TVCC with symptoms of polyuria, 
polydipsia, polyphagia and obesity of 5 years or and above, 
irrespective of breed and sex were screened for random 
blood glucose. Those having random blood glucose more *Corresponding author: kalyanithakur333@gmail.com
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than 150 mg/dl (Rucinsky et al., 2010) were included in the 
study and recently whelped bitches, bitches in estrus or 
cases of pseudo-pregnancy and pyometra were excluded. 
Complete clinical examination of the dogs was carried out 
proceeding with the owner’s complaint, history of the 
patient, signalment of the patient. Further, a thorough 
clinical examination was undertaken by considering the 
relevant points like polyuria, polydipsia, polyphagia and 
obesity. Haemato-biochemical estimations viz. Random 
blood glucose, Fasting blood glucose and Post-prandial 
blood glucose was carried out in each group.

 Dogs having blood sugar more than 150mg/dl were 
divided into two groups comprising of six dogs in each 
group. Group I dogs were treated with alternate therapy 
consisting combination of Syrup Activated Zinc, 
Activated Arginine, Calcium Pantothanate L carnitine and 
lettuce extract @ 1 ml/5 kg body weight. Group-II Dogs 
were treated with recombinant insulin, @ 0.5 IU/kg, i/m, 
after feeding at every 12 hrs interval.

 Observations of various parameters recorded during 
the experiment period were tabulated and the data was 
statistically analysed using one way classification and 
student t-test by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 In the period of study, total 642 dogs were screened 
having polyuria, polydipsia, polyphagia and obesity. Out 
of which 12 dogs had random blood glucose more than 150 
mg/dl and therefore were considered and evaluated for 
further biochemical parameters. The prevalence in this 
study was found to be 1.86 per cent. These findings are in 
accordance with Fracassi et al. (2004) who reported 1.33% 
of prevalence of Diabetes mellitus in dogs and Nelson and 
Reusch (2014) accounted hospital prevalence rate of 0.4 to 
1.2%. Whereas Shruthi et al. (2017) revealed incidence of 
Diabetes mellitus to be 0.14% in dogs.

 The blood glucose concentration was measured and 
the average ± S.E. of Random Blood Glucose was found to 
be 287.57±43.97 mg/dl in Group-I and 278.33±28.93 

thmg/dl in Group-II at 0  day, 257.50 ±37.89 mg/dl in group-
rdI whereas 241.50 ±24.12 mg/dl in group-II at 3  day, 

230.67 ±32.97 mg/dl in group-I  and 211.00 ±22.13 mg/dl 
thin group-II at 7  day, 195.17±25.47 mg/dl in group-I 

whereas 181.67±16.36 mg/dl in group-II at 14th day of 
treatment which reduces to 157.50±20.35 mg/dl and 

th146.00±11.10 mg/dl on 21  day of treatment, respectively. 
Qadri et al. (2015) suggested that blood glucose level may 
go up to 700-800 mg/dl although most remain in the range 
of 400-600 mg/dl.

 The average ± S.E. of Random Blood Glucose was 
found to be 287.57±43.97 mg/dl on day 0 in Group-I 
whereas 278.33±28.93 mg/dl in Group-II which gradually 
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reduced to 157.50±20.35 mg/dl and 146.00±11.10 mg/dl 
thon 21  day of treatment, respectively. There was no 

significant difference between the days as well as between 
the groups for Random Blood Glucose. It indicated that the 
Random Blood Glucose does not significantly change 

rd thduring 3  day to 21  day for both groups. In the present 
study persistent hyperglycaemia was recorded random 
which may be because of combination of resistance to the 
actions of insulin in liver and muscle together with 
impaired pancreatic β-cells function leading to relative 
insulin deficiency. However, in susceptible individuals it is 
likely that pancreatic β-cells are unable to sustain the 
increased demand for insulin. In the present subject it is 
likely that the excessive production of glucose in the liver 
and skeletal muscle result from resistance to the action of 
insulin.

 Medicament of Group-I consisted of zinc which is 
an essential component of many enzymes. Zinc deficiency 
has been observed secondary to energy metabolism 
derangement. Another component of this is activated 
arginine as we know that proteins from main structural 
components of body cells and an adequate intake is 
essential for health. Arginine is a conditionally essential 
amino acid. However, incorporation of this did not appear 
to restore post treatment blood glucose level to 
physiological value.

 The average ± S.E. of fasting Blood Glucose was 
found to be 248.67 ±44.97 mg/dl in Group-I whereas 

th230.22 ±17.27 mg/dl in Group-II at 0  day, 219.17±34.41 
rdmg/dl in group-I and 203.50 ±18.65 mg/dl in group-II at 3  

day,  191.83±26.94 mg/dl  in  group-I  whereas 
th175.17±18.96 mg/dl in group-II at 7  day, 166.33±23.65 

mg/dl in group-I and 147.17±11.11 mg/dl in group-II at 
th14  day, of treatment which reduces 133.67±12.96 mg/dl 

stin group-I whereas 116.83 ±5.59 mg/dl in group-II at 21  
day, respectively. Kumar et al. (2014) reported that in 
insulin treated dogs, concentration of fasting blood sugar 
varies between 100 and 300 mg/dl which is in accordance 
with the present findings of the study.

 The average ± S.E. of Fasting Blood Glucose was 
found to be 248.67±44.97 mg/dl on day 0 in Group-I and 
230.22±17.27 mg/dl in Group-II and reduced to 
133.67±12.96 mg/dl in group-I and 116.83±5.59 mg/dl in 

stgroup-II at 21  day, respectively. There was no significant 
difference between the days as well as between the groups. 
It indicated that the fasting blood glucose does not 
significantly change during 3 days to 21 days for both 
groups. In Group-II when compared with the Group-I, the 

stvalues at 21  day were found within the normal reference 
value. Hence the effectiveness of treatment in Group-II 
appears to be better.

 The Average±S.E. of Post-prandial Blood Glucose 
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recombinant insulin @ 0.5 IU/kg, intramuscularly twice a 
day resulted in significant decrease in blood glucose levels 
over the period of time.
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 Cattle hold immense significance in India's 
agricultural economy, culture, and everyday life. They 
play a crucial role in food production, rural livelihoods, 
and sustainable farming. As the world’s largest producer of 
milk, India relies heavily on cattle for dairy products, with 
indigenous breeds such as Gir, Sahiwal, and Hariana 
supporting millions of dairy farmers. Small and marginal 
farmers depend on cattle for income, employment, and 
nutrition. In many rural areas, bullocks continue to be used 
for plowing, transportation and various farm activities, 
particularly where mechanization remains limited. Cattle 
dung serves as natural manure, enhancing soil fertility and 
reducing reliance on chemical fertilizers. It is also used for 
biogas production, offering an eco-friendly energy source. 
Cattle contribute to sustainable farming by improving soil 
health through natural fertilization. Additionally, in 
Hinduism, cows are considered sacred and hold a vital 
place in religious rituals. Milk and dairy products are an 
integral part of the Indian diet, providing essential 
nutrients like protein and calcium. Beyond milk 
production and farm labor, cattle are deeply embedded in 
India's rural economy, traditional agricultural practices 
and ecological balance. Cattle breeds in India are 
categorized based on their milk yield, with high-yielding 
breeds distinguished from low or medium-yielding ones. 
The Hariana breed, native to Haryana, is primarily found in 
the districts of Rohtak, Hisar, Jind and Gurgaon. These 
cattle have a white or light grey coat, a strong and muscular 
build, long legs and a small hump. While primarily used as 
draught animals in agriculture, Hariana cows produce a 

moderate amount of milk, approximately 5-8 liters per day 
under proper management. They are known for their 
resilience, disease resistance and adaptability to hot 
climates, making them highly valuable to farmers in 
northern India. Breeders have always aimed to evaluate the 
production potential of dairy animals. Since the economic 
viability of the dairy industry depends on the productive 
and reproductive performance of cattle, identifying 
effective selection criteria is essential. According to Bakir 
and Cilek (2009), cattle reproduction is the foundation of 
economic returns. Breeding efficiency directly impacts 
profitability. Negussie et al. (1998) emphasized that 
developing suitable breeding strategies requires an accurate 
assessment of the reproductive efficiency of native cattle 
under different production conditions. Since breeding 
efficiency is a lifetime trait, selecting cattle based on this 
factor alone is often delayed due to the age of the animal at 
the time of evaluation. Predicting breeding efficiency 
early, using reproductive traits, helps in identifying high-
performing animals sooner. This approach also aids in the 
timely culling of less productive animals, reducing 
maintenance costs. According to Shetkar et al. (2021), 
lifetime productivity is a key factor in maximizing financial 
returns from an individual animal. Based on this 
understanding, research was conducted on Hariana cattle 
to develop a predictive model for breeding efficiency using 
multiple regression analysis.

MATERIALS AND METHODS

 In the present study breeding data were obtained 
from history sheet registers and herd inventory records of 
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Hariana cattle maintained at the Livestock farm complex, 
Pandit Deen Dayal Upadhyaya Pashu Chikitsa Vigyan 
Vishwavidyalaya Evam Go Anusandhan Sansthan, 
DUVASU, Mathura (UP). Information was collected on 
productive animals born between 1962 and 2024, totaling 
756 records. To assess breeding efficiency, outliers were 
removed and only data within the mean ± 3SD range were 
considered to ensure a normal distribution.

 Breeding efficiency was estimated by formula given 
by Wilcox et al. (1957).

 BE =

Where,

 B.E. = Breeding efficiency in percentage

 N = number of calving

 D = Number of days from first to last calving

 Means, standard deviations, standard errors and 
coefficients of variations of the BE were calculated 
according to the statistical method given by Snedecor and 
Cochran (1994).

 The non-genetic factor effects such as period of 
birth, season of birth, AFC age group (lower and higher 
AFC age group based in individual value lower or higher 
than population average) and parity (class 1 with 2-3 
parity; class 2 with 4-6 parity; and class 3 with 7 or more 
parity) of various traits were studied by least-squares 
analysis using the technique suggested by Harvey (1987). 
The models used were as follows:

 Y  = μ + P  + S  + A  + L  + eijklm i j k l ijklm

Where,
th th th th Y  - m  observation in l  parity, k  age group, j  ijklm

thseason and i  period of calving

 μ - Overall mean
th P  - Effect of i  period of birth (i = 1 to 6)i

th S  - Effect of j  season of birth (j = 1 to 4)j

th A  - Effect of k  AFC age group (k = 1 to 2)k

th L  - Effect of l  parity (l = 1 to 3)l

2 e  - Random error ~NID (0, σ )ijklm e

 Heritability was estimated by paternal half-sib 
(PHS) correlation method as suggested by Becker (1975). 
Correlation of breeding efficiency with first service 
period and first dry period was estimated as suggested 
by Becker (1975).

 The Variance Inflation Factor (VIF) tool is used to 
measure and quantify the extent of variance inflation. 
When predictors are correlated, the coefficient of 

determination becomes biased, leading to an increase in 
the standard error of predictor coefficients. As a result, the 
variance of predictor coefficients is inflated (Kumar et al., 
2019). VIF can be determined using the following 
formula:

VIF =

2 2 Where R  is the R – value obtained by regressing the i

ith predictor on the remaining predictors. A variance 
inflation factor exists for each of the i predictors in a 
multiple regression model.

 The multiple regression analysis was done as 
suggested by Draper and Smith (1987) with the help of 
following model:

 Y   =  a + b  X  + b  X  + …. + b  X  + ei 1 1 2 2 n n i

Where,

 Y  - Variable to be predictedi

 a, b , b , …, b  - Unknown parameters to be 1 2 n

estimated.

 X , X , …, X  - Traits whose values are known.1 2 n

2 e  - Random error, NID (0, σ )i e

 The coefficient of determination (R²) represents the 
percentage of total variability in the prediction that is 
explained by a set of independent variables. It is calculated 
through analysis of variance and varies across different 
models.

 Various statistical metrics, including Akaike 
information criterion (AIC), Bayesian Information 
Criterion (BIC), Mallow’s Conceptual Predictive Value 
(MCp), coefficients of determination (R²), mean absolute 
error (MAE), mean absolute percentage error (MAPE), 
Theil's U-statistic (U) and root mean square error (RMSE), 
were used to identify the optimal model(s) for predicting 
BEW in Hariana cattle. The best models were those with 
higher coefficients of determination (R²) and lower values 
of RMSE, MAE, MAPE, BIC, and RMSE. Additionally, 
models developed using artificial neural networks (ANN) 
were compared with the best multiple regression analysis 
(MLR) model. According to Kumar et al. (2019), the 
primary goal of model development is to predict the 
response variable using predictor variables. Since model 
development is research-intensive and time-consuming, 
evaluating a model’s predictive capability is crucial. 
Therefore, an ideal model should be both simple and 
highly accurate in its predictions.

RESULTS AND DISCUSSION

 Information was collected on productive animals 
born between 1962 and 2024, totaling 756 records. After 

365 × (N–1) × 100
D

1
21-R i
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Table 1. Least-squares means and standard error of 
breeding efficiency in Hariana cattle

Effects BEW (%)

Overall mean (µ) 69.5 ± 0.69 (738)
Season of Birth

Winter 69.2 ± 0.83 (365)
Summer 68.4 ± 1.20 (159)
Rainy 71.5 ± 1.59 (87)
Autumn 68.9 ± 1.33 (127)

Period of Birth
a1962-1970 69.0 ± 1.37  (139)**
b1971-1980 71.3 ± 1.20  (155)
b1981-1990 68.4 ± 1.21  (171)
b1991-2000 55.7 ± 1.21  (167)
b2001-2010 70.7 ± 1.98  (57)
c2011-2018 81.9 ± 2.13  (49)

AFC Class
aLower AFC Class 71.1 ± 0.88  (404)**
bHigher AFC Class 67.9 ± 0.95  (334)

Parity Groups
a2-3 64.1 ± 0.96  (270)**
b4-6 67.9 ± 0.94  (314)
c>7 76.5 ± 1.26  (154)

Winter: December to march, Summer: April to June, Rainy: July to 
August, Autumn: September to November. Similar/dissimilar 
superscript indicates the non-significant/significant differences 
between subclasses of means. Figures in parentheses are the number of 
observations. **Level of significance (P<0.01)

Table 2. VIF value for Breeding Efficiency by Tomar

Trait  VIF value

Age at first calving 1.005
First service period 2.262
First dry period 2.254

Table 3. Prediction equation for breeding efficiency (Wilcox)

2S. No. Dependent Independent R  (%) Linear regression equation’s
 variable variables

1. Breeding AFC 0.3 BE (W) = 70.609 -0.0022AFC

2. efficiency FDP 32.4 BE (W) = 81.998 – 0.0494FDP

3. (Wilcox) FSP 55.4 BE (W) = 88.134 – 0.0654FSP

4.  AFC, FDP 32.5 BE (W) = 85.511 - 0.00152AFC – 0.04933FDP

5.  AFC, FSP 55.4 BE (W) = 88.460 – 0.0002AFC – 0.0654FSP

6.  FDP, FSP 55.4 BE (W) = 88.305 – 0.0633FDP - 0.002FSP

7.  AFC, FDP, FSP 55.4 BE (W) = 88.673 – 0.0002AFC – 0.063FSP – 0.002FDP

Table 4. Estimation of intercept and regression coefficient(s) for breeding efficiency (Wilcox) in Hariana cattle

2Model Variable A AFC FSP FDP RMSE R  MAE MAPE U

1. AFC 70.609 -0.002 - - 16.51 0.3 13.67 22.84 0.239

2. FDP 81.998 - - -0.049 13.59 32.4 10.92 17.68 0.197

3. FSP 88.134 - -0.065 - 11.04 55.4 8.90 14.47 0.160

4. AFC, FDP 85.511 -0.001 - -0.049 13.58 32.5 10.89 17.61 0.197

5. AFC, FSP 88.460 -0.0002 -0.065 - 11.04 55.4 8.92 14.46 0.160

6. FDP, FSP 88.305 - -0.063 -0.002 11.04 55.4 8.92 14.45 0.160

7. AFC, FDP, FSP 88.673 -0.0002 -0.063 -0.002 11.05 55.4 9.00 14.44 0.160

Fig. 1. Regression of predicted on the actual BEW using MRA model 3 
in Hariana cattle

normalization, outliers were removed to estimate overall 
mean for breeding efficiency (Wilcox method). BEW was 
66.3% with standard error and standard deviation of 0.61 
and 16.9, respectively. The coefficient of variation 
estimated for breeding efficiency (Wilcox method) was 
25.49. The higher average of breeding efficiency (Wilcox 

method) were reported by Dhangar and Patel (1991) in 
Jersey×Kankrej (JK) F1 cross, Shelke et al. (1992) in Jersey 
×Red Kandhari half bred and Red Kandhari, respectively. 
Panwer et al. (1996) in Rathi, Habib et al. (2013) in Red 
Chittagong Cattle, Singh et al. (2016) in different Crossbred 

cattle and Barros et al. (2020) in Red Sindhi cattle also 
reported the higher mean of breeding efficiency (Wilcox 
method). Ebrahim (2018) in Friesian cattle estimated 
lower mean of breeding efficiency (Wilcox method) in 
Friesian cattle.
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RMSE, MAE, MAPE, U-statistic values has fulfilled the 
criterions. AIC (Akaike information criterion), BIC 
(Bayesian Information Criterion) and MCp (Mallow’s 
Conceptual Predictive Value) values for model 3 were 
-1973.905, -496.27 and 2.001, respectively. BIC value for 
Model 3 is lowest as compared to other models. The linear 
regression equation developed is given below.

 BE (W) = 88.134 – 0.0654FSP
2 The R  value of prediction was relatively high 

suggesting that the relationship between the predictors and 
the response variable is linear. The regression of predicted 
on actual breeding efficiency (Wilcox) using MRA model 
3 is represented in Fig. 1.

 Step wise regression procedure was used to predict 
the breeding efficiency (BEW) from first lactation traits 
viz. AFC, FDP and FSP under the present study. On 
analysis the co-efficient of determinations of 0.3%, 32.4%, 
55.4%, 32.5%, 55.4%, 55.4% and 55.4% for BEW were 
observed when AFC, FDP, FSP, AFC-FDP, AFC-FSP, 
FDP-FSP and AFC-FDP-FSP were used as independent 

2variables, respectively. The model with FSP (R  = 55.4%) 
as independent trait has been selected as optimum model to 
predict the breeding efficiency (Wilcox method). The 
model using AFC as independent variable had very low co-

2efficient of determination (R  value) of 0.3%. Model using 
2FDP for predicting BEW the R  was observed as 32.4 percent 

only. Results clearly depicted that the AFC and FDP didn’t 
influence BEW as that of FSP alone. In this study the FSP 
had a more influential effect on animals BEW as compared 
to different combinations of independent variables. Tomar 
et al. (2023) predicted BEW with lower co-efficient of 
determination of 36.3%. Gahlot (2003) predicted life time 
milk production in Tharparkar cattle with higher co-
efficient of determination of 74.48%. Shetkar et al. (2023) 
predicted the lifetime II milk yield with higher co-efficient 
of determination of 75.46%. Second lactation milk yield 
was predicted by Das et al. (2022) with higher co-efficient 
of determination of 83.7 percent in Deoni cattle. Dangar 
and Vataliya (2022) predicted life time milk yield with 
higher coefficient of determination of 98% in Gir cattle.

CONCLUSIONS

 The present study found a significant difference in 
breeding efficiency based on periods of birth, AFC class, 
and parity. This suggests that the breeding efficiency of 
Hariana cattle can be enhanced through optimal management 
practices. Multiple regression analysis (MRA) was used to 
predict BEW, with the best models selected based on 
higher coefficients of determination (R²) and lower values 
of AIC, BIC, RMSE, MAE, MAPE, and Theil’s U-statistic. 
The analysis considered various first lactation reproductive 

traits as independent variables, while breeding efficiency 
served as the dependent variable. The optimal model for 
BEW included the first service period as an independent 
variable and was expressed as BE(W)= 88.134- 
0.0654FSP, with an R² of 55.4%. The MLR method proved 
to be a simple and effective approach for predicting BEW.
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Least-Squares Analysis

 The overall least-squares mean for breeding 
efficiency (Wilcox method) estimated was 69.5±0.69 
percent (Table 1). In the present study it was observed that 
the season of birth had non-significant effect on breeding 
efficiency of the animal with least-squares mean of 
breeding efficiency 69.2 ± 0.83 percent in winters, 68.4 ± 
1.20 percent in summer, 71.5 ± 1.59 percent in rainy season 
and 68.9 ± 1.33 percent in autumn season. Period of birth 
had highly significant effect on breeding efficiency in the 
present study, the animals born during 2011-2018 period 
had highest breeding efficiency with least-squares mean of 
81.9 ± 2.13 percent and those born during the period of 
1962-1970, 1971-1980, 1981-1990, 1991-2000 and 2001-
2010 with observed least-squares means of 69.0±1.37, 
71.3 ± 1.20, 68.4 ± 1.21, 55.7±1.21 and 70.7±1.98 percent, 
respectively. In this study age at first calving had highly-
significant effect on breeding efficiency in Hariana cattle. 
Animals with Lower AFC were observed higher breeding 
efficiency of 71.1±0.88 percent as compared to higher AFC 
animals with least-squares mean of breeding efficiency 
67.9 ± 0.95 percent. In the present study parity of animals 
had highly significant effect on breeding efficiency of 
animals. Cows with more than 7 parity had higher breeding 
efficiency of 76.5±1.26 percent as compared to the animals 
with 2 to 3 parity and 4 to 6 parity with least-squares mean 
of breeding efficiency 64.1 ± 0.96 and 67.9 ± 0.94 percent, 
respectively.

 Singh et al. (2016) in crossbred, Dash et al. (2017) in 
Karan Fries, Ambhore et al. (2017) in Phule Triveni, 
Tomar et al. (2022) in Hariana reported higher estimates 
for least-squares mean of breeding efficiency (Wilcox 
method). Significant effect of period on breeding efficiency 
was reported by Singh et al. (2016), Dash et al. (2017), 
Ambhore et al. (2017) in Crossbred cattle, Karan Fries 
cattle and Phule Triveni cattle, respectively. Season of 
birth had significant effect on breeding efficiency in the 
studies reported by Singh et al. (2016) in Crossbred cattle.

Heritability and correlation

 Precise approximations of the heritability of different 
reproductive traits are crucial for evaluating the improvement 
of different traits and designing the future breeding and 
selection plans. The heritability estimates for BEW was high 
0.533. The breeding efficiency had genetic correlation of 
0.134±0.198 with age at first calving. The breeding efficiency 
had negative genetic correlations with first service period, 
first dry period with estimates as -0.666±0.561, -0.946 ± 
0.702, respectively. The breeding efficiency (Wilcox) had 
positive phenotypic correlations with age at first calving 
with estimate as 0.047. Breeding efficiency (Wilcox) had 

negative phenotypic correlations with first service period 
and first dry period with estimated as -0.684 and -0.451. 
The breeding efficiency (Wilcox) had positive environmental 
correlations with age at first calving with estimate as 0.248. 
Breeding efficiency (Wilcox) had negative environmental 
correlations with first service period and first dry period 
with estimate as -0.747 and -0.275.

 Shetkar (2021) estimated similar heritability for 
breeding efficiency in Hariana cattle. Lower estimates for 
heritability of breeding efficiency was observed Tekerli 
and Kocak (2009) in HF cattle. Tomar (2022) in Hariana 
cattle reported the similar positive genetic correlation with 
AFC and negative genetic correlation with first service 
period and first dry period in Hariana cattle. Tomar (2022) 
in Hariana cattle reported the similar positive phenotypic 
correlation between AFC and BEW. Tomar (2022) in 
Hariana cattle also reported negative phenotypic correlation 
between BEW with FSP and FDP.

Prediction model

 To determine the correlations between the 
independent traits in the study of prediction, the variance 
inflation factor (VIF) was employed. The lower VIF values 
for AFC, FSP and FDP were observed which means that 
these traits were not correlated (Table 2). Multiple 
regression analysis was carried out for the prediction of 
BEW. First lactation production and reproduction traits 
were taken as independent variables viz. AFC, FSP and 
FDP. Prediction equations for prediction of BEW from 
early reproductive traits are presented in the Table 3. The 
best model for the lifetime BEW were selected based on 
their higher co-efficient of determination (R2) value and 
lower RMSE, MAE, MAPE and Theil’s U-statistic values. 
AIC, BIC and MCp values were also estimated for various 
model for interpretation of results and get more accurate 
prediction.

Development of MLR model for breeding efficiency

 To predict the breeding efficiency (Wilcox) 
reproduction traits like AFC, FDP and FSP were used as 
independent variable for multiple regression analysis 
method. The model for the prediction of breeding 
efficiency (Wilcox) using reproduction traits are 
represented in Table 3.

 The developed models were in different combinations 
ofAFC, FDP and FSP. Out of 7 models developed model 3 
having independent variable first service period was best 
for prediction of BEW. Although few models had similar 
coefficient of determination but model 3 using only one 
independent variable so will be more useful. Hence model 

23 with coefficient of determination (R ) 55.4% and lower 
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hamulosa worms. After separation, the worms were placed 
in Petri dishes containing Normal Saline solution. To 
facilitate further examination and identification, live 
worms were immersed in boiling 10% ethyl alcohol. 
Subsequently, under a compound microscope at 40X 
magnification, a drop of Lactophenol was applied to the 
worms and allowed to settle for clarification. Subsequently, 
worms were examined microscopically. The nematodes 
were recognized morphologically using the key guidelines 
provided by Skrjabin et al. (1965) and Ebrahimi et al. 
(2015). Microscopic analysis revealed distinct morphological 
features that confirmed the worms as C. hamulosa.

 Parasitological examination confirmed the identity 
of the worms as Cheilospirura (Acuaria) hamulosa based 
on their distinct morphological features. The anterior 
region of the worm displayed a cuticle adorned with 
double cuticular ridges or cordons, which had an irregular 
outline that extended along the body and looped back 
toward the surface (Fig. 1a). In female worms, the 
posterior two-thirds of the body were filled with eggs, and 
the tail ended in a characteristic digitiform shape (Fig. 1 & 
1b). Female worms were observed to be slightly longer 
than their male counterparts. The worms were found 
firmly embedded within the muscle tissue of the caudal 
lobe of the gizzard. They were detected only after carefully 
cutting and removing the koilin layer that lines the gizzard. 
Worms were discovered after cutting and removing the 
koilin layer of the gizzard. The observed prevalence was 
low, although the mean intensity of infection was 
moderate.

 Similar low prevalences have been reported in other 
regions of India (Chhabra and Ruprah, 1983). The 
observed pathological changes included ulceration along 
with a noticeable thickening of the gizzard’s mucosal 

lining and cuticular layer. The intensity of infection 
recorded for this parasite was low. Similar findings were 
reported by (Freitas & Hipolito, 1949; Grisi & Carvalho, 
1974; Machado et al., 1980) in Brazil, where the highest 
prevalence of approximately 30% was recorded by Costa 
et al. (1975).  Similar lower prevalence of infection has 
been recorded in C. hamulosa nematode parasitizing 
chickens in Portugal (Leitao et al., 1969), Cuba (Barus et 
al., 1970), India (Chhabra & Ruprah, 1983), Pakistan 
(Hussain, 1967) in the Guinea fowl population. Despite 
parasitic infection in birds, there was low pathogenicity in 
the affected proventriculus and gizzard. This may be 
attributed to low parasitic burden. The studies conducted 
by Alicata (1947) reported that this nematode causes 
anemia, emaciation and death in chickens. The site of 
infection found in this study was prominent in the mucosa 
of the gizzard. Ruff and Norton (1997) stated that the 
parasites were found beneath the cuticle of the gizzard, 
typically in the pyloric or cardiac regions, where the lining 
is soft and flexible.

 This investigation holds importance as it documents 
the first confirmed occurrence of Cheilospirura hamulosa 
infection in backyard poultry from Central India, offering 
new regional insights to the field of veterinary 
parasitology. It draws attention to the possible effects of 
this parasite on poultry health and productivity, even when 
infection rates are low. The results emphasize the need for 
regular parasitological surveillance in rural poultry 
populations. Future studies should aim to explore the 
genetic identification of C. hamulosa, understand its life 
cycle within this geographic context and identify the 
involvement of local intermediate hosts. Moreover, 
expanded epidemiological research and evaluation of 
resistance to anthelmintic drugs will be essential for 

Fig. 1. Showing Cheilospirura hamulosa worm (40X). (a) Anterior end showing cuticular cordons extending along the body (100X) (b) posterior 
end showing characteristic digitiform tail in female (100X).
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 Parasitic diseases are a major constraint in backyard 
poultry production. Common internal parasitic infections 
occur in poultry include gastrointestinal helminths 
(cestodes, nematodes) and Eimeria species which causes 
significant damage to the poultry industry. It affects 
poultry production as it leads to malnutrition among birds 
causing weight loss which ultimately hampers FCR, 
reduces egg production and often causes death in young 
chickens (Puttalakshmamma, 2008). Moreover, parasitic 
infections can weaken the overall immunity of the flock, 
increasing their vulnerability to other diseases and 
worsening pre-existing health issues (Gary & Richard, 
2012; Katoch et al., 2012). Nematodes are the most 
common and important helminth species and more than 50 
species of nematodes have been described in poultry; the 
majority of which cause pathological damage to the host. 
According to Oniye et al. (2001), domestic hens often 
consume a diverse array of foods, including fruits, grains 
(cereals) and insects that may harbor the eggs or larval 
stages of specific helminth parasites. This puts them at risk 
of developing a number of parasitic diseases, chiefly 
gastrointestinal parasites.

 Cheilospirura hamulosa is a nematode belonging to 
the family Acuariidae of order Spirurida, that infects the 
gizzards of poultry, especially of the domestic chickens 
and it is found worldwide where poultry farming is 
prevalent. The parasite has an indirect life cycle that 
involves intermediate hosts, like insects or earthworms. 
By consuming these intermediate hosts that contains the 
larvae (L3) of C. hamulosa, domestic birds become 
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infected.

 Infection can lead to decreased feed intake, weight 
loss, reduced productivity, and mortality in severe cases. 
Symptoms include anemia, weakness, diarrhea and 
potential neurological issues due to gizzard inflammation 
and ulceration caused by adult worms. Post-mortem 
examination of birds may reveal adult worms in the 
gastrointestinal tract, alongside characteristic lesions like 
hemorrhagic gastritis and ulceration. Diagnosis of C. 
hamulosa infection in poultry typically involves fecal 
examination of parasite eggs or larvae, necropsy and 
histopathological examination of affected tissues. 
Molecular techniques like PCR may also be used for 
specific identification. Treatment includes the use of 
anthelmintic drugs that are effective against nematodes. 
Control measures targeting intermediate hosts and 
enhancing biosecurity on poultry farms are essential to 
prevent parasite spread and reduce the risk of infection 
(Permin & Hansen, 1998; Soulsby, 1982).

 In this study, Whole Gastrointestinal system was 
obtained from freshly slaughtered desi birds from the 
Nagpur region, procured from various butcher shops and 
transported to the Veterinary Parasitology laboratory at 
Nagpur Veterinary College, Nagpur, Maharashtra. The 
intestinal segments were separated into the proventriculus, 
gizzard, small intestine and large intestine and each was 
stored in a normal saline solution. The outer layers of the 
proventriculus and gizzard were carefully dissected and 
examined to detect any nematode infestations. Of the 40 
samples examined, two were identified as positive for C. 

*Corresponding author: drpratikkokate@gmail.com

SUMMARY

 Cheilospirura hamulosa is a nematode infecting the domestic poultry worldwide. Its life cycle involves transmission via intermediate hosts 
like insects or earthworms. Symptoms in chickens include decreased feed intake, weight loss, and gizzard issues. This study examined the 
gastrointestinal tracts of desi birds from Nagpur for nematode parasites. Total 40 samples were collected and sections of the intestines, gizzard, and 
proventriculus were analyzed. Two samples were positive for Cheilospirura hamulosa worms, which were identified through morphological 
analysis using established guidelines. Worms were embedded in the caudal lobe muscles of the gizzard. Although the prevalence was low, the mean 
intensity of infection was moderate. The worms were examined using Lactophenol and 10% ethyl alcohol to clarify their structure under a compound 
microscope, confirming their identification as C. hamulosa. Diagnosis was made through fecal examination or necropsy. Treatment involves use of 
anthelmintic drugs, with prevention focused on controlling intermediate hosts and improving farm biosecurity. Understanding C. hamulosa biology 
is essential for managing this parasitic disease in poultry.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Nitrate-nitrite toxicity can be an important cause of 
production losses in the cattle industry. It occurs naturally 
in the environment as a part of nitrogen cycle. During 
periods of draught, the amount of nitrate in the soil 
increases due to reduced leaching, reduced nitrogen uptake 
by plants, and decomposition of organic matter. 
Consequently, when such a draught breaks by rain, plants 
resume their growth and uptake of nitrate rise sharply, 
particularly in the first week after rainfall. Consumption of 
such draught stricken fodders results in poisoning (Sarah, 
2007).

 Many species are susceptible to nitrate and nitrite 
poisoning but most commonly cattle are affected.  Nitrate 
poisoning in cattle is caused by the consumption of an 
excessive amount of nitrate or nitrite from grazing crops, 
hay, silage, weeds, drinking water, lubricating oil, 
fertilizer, etc however consumption of nitrate containing 
plants (oats, sorghum, maize, rye, wheat, barley) remains 
the most important source of poisoning in ruminants. In 
ruminant animals such as cattle, sheep, and goats, nitrate is 
converted to nitrite by bacteria in the rumen. This nitrite is 
then changed to ammonia. Excess ammonia is absorbed by 
the blood and passed in the urine as urea. This normal 
process occurs when the nitrate breakdown system is in 
balance and no surplus of nitrites accumulate (Aiello, 
2016; Hall, 2018).

 The present study was undertaken to determine the 
effect of season and type of fodder causing Nitrate and 
Nitrite toxicity in cattle population of South-west region of 
Punjab. Study period, type of sample, study area test 
procedure and differentiation test were taken into 
consideration.

 The study was conducted for a period of two years 
i.e. from February, 2023 to February, 2025 from the cases 

presented to VCC, COVS, Rampura Phul from villages 
nearby to Rampura Phul, Manasa and Bhatinda. A total of 
100 samples were received with a history of diarrhoea and 
vomiting, salivation, abdominal pain, rapid pulse and 
dyspnoea or death of animals in the herd. Diphenylamine 
spot test was performed for the screening of the samples. 
The positive samples were further confirmed quantitatively 
by nitration of salicylic acid procedure (Lastra, 2003). The 
sample were differentiated from cyanide poisoning. The 

SUMMARY

 A study was undertaken to determine the effect of season and type of fodder causing Nitrate and Nitrite toxicity in cattle population of South-
west region of Punjab. Diphenylamine spot test was performed for the screening of the samples. The samples were positive during the month of 
September to February because drought cloudy or cold weather, excessive rain, frost, moisture affect nitrate contents in plants to a great extent.
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differentiation test performed for cyanide was sodium 
picrate paper test as per the standard protocol (Bradbury 
and Egan, 1992 & 1994).

 Out of 100 samples screened, a total of 7 samples 
were found positive for nitrate-nitrite. The samples were 
positive during the month of September to February as 
during this period the climate usually hot, humid and 
thereafter become cold in south west Punjab (Fig.1). This 
extreme weather condition is responsible for the nitrate 
accumulation in the fodders and subsequently contributes 
to the toxicity in ruminants. 1 sample each of dry fodder 
(wheat straw, paddy straw, hay etc.) and freshly prepared 
silage, 3 green fodder (Maize, Sorghum, Berseem etc.)  
and 2 forage samples (soyabean, grass, rye) were positive 
for nitrate-nitrite toxicity (Fig. 2).

 The screened samples were positive during the 
month of September to February because drought, cloudy 
or cold weather, excessive rain, frost, moisture affect 
nitrate contents in plants to a great extent. Similar findings 
are reported by Premalatha and Ramya (2016). Further the 

fodder, green forages, silages were positive for nitrate-
nitrite because the content of nitrate is higher in these 
samples.
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 Perineal hernia is the protuberance of organs of the 

abdominal cavity through the pelvic diaphragm, which 

supports the rectal wall. This condition primarily arises 

due to a weakened pelvic diaphragm, resulting in the 

abnormal displacement of pelvic organs into areas 

surrounding the perineal region (Prasad et al., 2015). 

Predisposing factor to perineal hernia was external injuries, 

rupture to the pelvic diaphragm and increased abdominal 

pressure during staining, which can lead to the herniation 

of the urinary bladder and abdominal organs (Shridhar, 

2011). It was more commonly seen in male dogs which not 

castrated (Kumar et al., 2016) and is a rare condition in 

large ruminants. This present paper a successful surgical 

operative for unilateral perineal hernia in a Mehsana 

buffalo.

 A 12 year old Mehsana buffalo, with a weight of 575 

kg, suffered from right unilateral perineal swelling and 

difficulty in urinating for the past two months (Fig. 1). 

Blood parameters were found within normal range with 

slightly elevated neutrophils, suggestive of inflammatory 

changes. The swelling gradually increased when the 

bladder was full, leading to challenges during micturition. 

On palpation, a soft, reducible, and painless unilateral 

swelling was observed on right side of vulvar lip. 

Manipulation leads to voiding of urine suggestive of 

herniated bladder. A distinct hernial ring was palpated in 

the perineal area, measuring approximately 5 cm in 

diameter. All the physiological parameters were found to 

be normal. Ultrasonography confirmed presence of 

anechoic fluid in urinary bladder with hyperechoic bladder 

wall (Fig. 2). No any other structures like intestine, uterus 

and mesentery was observed in scan. It was confirmed as 

right unilateral perineal hernia and planned for surgical 

correction.

 The buffalo was kept off feed for 24 hours prior to 

the surgery. After shaving and scrubbing the surgical site 

was prepared aseptically. The surgery was performed with 

the animal in a standing position under caudal epidural 

anesthesia, administered with 5 ml of 2% Lignocaine 

hydrochloride. A tampon of cotton was put in the anus to 

prevent the contamination. A dorso-ventral linear skin 

incision was made directly over the hernial swelling in 

perineal region, near from base of the tail to end of swelling. 

After separation of skin and fascia, adhesion was removed 

manually then hernia content (bladder) was identified. The 

content were urinary bladder and retroperitoneal fat. The 

hernial ring was closed with using of No. 2 silk by 

overlapping suture after reposition of urinary bladder 

(Fig. 3). Herniorraphy was performed by suturing the 

external anal sphincter and the levatorani, coccygeus 

muscles. Subcutaneous seroma around the surgical site 

was noted (Fig. 4). The seroma was drained and recovered 

uneventfully after one month (Fig. 5). The subcutaneous 

suture was taken by chromic catgut No. 2. The skin 

incision was united by horizontal mattress suture pattern 

using silk no. 2.

 Post-operatively, the animals were treated with 

Strepto-penicillin @10,000 IU I/M, Meloxicam @0.2 mg/ 

kg B.W. and Chlorpheniramine maleate @ 30-50 mg  I/M 

for five days. Sutures were removed 12 days after surgery.

 In present case, unknown etiology for development 

of unilateral hernia but it might be due to external trauma in 

perineal region. The bladder hernia in perineal region was 

also reported by Mathur (2003) in buffalo and Shridhar 

SUMMARY

 12 year old Mehsana buffalo was brought at Dr. V. M. Zala Clinical Complex, Deesa. A buffalo was found with history of right unilateral 
swelling on vulvar lip and difficulty in micturition since last two months. Neutrophilia was noted in complete blood count. Ultrasonography shown a 
hyper echoic hernia sac encircling the urinary bladder. The case was diagnosed as perineal hernia and herniorraphy was carried out under epidural 
anesthesia. The buffalo was showed subcutaneous seroma as minor complications. The buffalo recovered uneventfully.

Keywords: Buffalo, Herniorraphy, Perineal hernia, Urinary bladder
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Fig. 3. Sutured hernial ring by Silk no. 2 Fig. 5. Post operatively recovery.

Fig. 2. Hyperechoic hernia sac containing the urinary bladder

Fig. 4. Subcutaneous seroma formation post-operatively complication.

Fig. 1. Unilateral perineal hernia

(2011) in a cow. Perineal hernia in non-pregnant buffaloes 

was also documented by (Prasad et al., 2015; Vadalia et al., 

2017). Similarly, Kumar et al. (2021) observed hyperechoic 

hernia sac enclosing the retroflexed urinary bladder and 

motile loop of large intestine with homogenous hypoechoic 

contents. Unilateral perineal hernias in female Mehsana 

buffalo can be successfully repaired with herniorraphy.

REFERENCES

Kumar, V., Asodiya, F.A., Vora, S.D. and Singh, V.K. (2021). Perineal 

hernia repair using polypropylene mesh in three female 

Jaffarabadi buffaloes- a short communication. Vet. A. 91(3): 

327-332.

Kumar, V., Gangwar, A.K. and Kumar, N. (2016). Evaluation of the 

murine dermal matrix as a biological mesh in dogs. Proceedings 

of the National Academy of Sciences, India. Sect. B: Biological 

Science. 86: 953-960.

Mathur, A. (2003). Surgical management of perineal hernia in a buffalo 

- A case report. Intas Polivet. 4: 342-343.

Prasad, V.D., Prasad, B.C., Kamalakar, G. and Mahesh, R. (2015). 

Perineal hernia in a buffalo heifer: A case report. J. Vet. Sci. Tech. 

4(1): 5-8.

Shridhar, N.B. (2011). Perineal hernia in a cross bred cow and its 

surgical management. Indian J. Anim. Res. 45(1): 73-74.

Vadalia, J.V., Kumar, V., Dodia, V.D., Padaliya, N.R. and Gameti, K.S. 

(2017). Surgical management of perineal hernia- A study in four 

Jafarabadi buffaloes. Intas Polivet. 18(2): 365-366.

123 125

impermeable drapes. An incision was made on the 
antimesenteric border of the jejunum, and multiple sharp 
nails and phytobezoars were extracted. The jejunal vessels 
within the mesentery were ligated using PGA no. 2. An 
end-to-end anastomosis was performed using PGA no. 2 in 
a Cushing’s pattern. A leak test was subsequently 
conducted.

 Abdominal lavage was performed using 5 litres of 
normal saline and 2 litres of Inj. Metronidazole. The linea 
alba was sutured with PGA no. 2 using a simple continuous 
pattern, and reinforced sutures were applied. The 
subcutaneous layer was closed with PGA no. 2, and the 
skin incision was approximated with non-absorbable 
polyamide no. 1-0 suture material. The animal’s recovery 
from anaesthesia was uneventful.

 Following surgery, the patient was maintained on nil 
per os (NPO) for 72 hours to allow adequate gastrointestinal 
recovery. Supportive therapy consisted of intravenous 
administration of Ringer’s lactate (4 L/day) for fluid and 
electrolyte balance. Broad-spectrum antimicrobial 
coverage was instituted using metronidazole (15 mg/kg, 
I/V), ceftriaxone (10 mg/kg, I/V), and gentamicin (4 
mg/kg, I/V). Flunixin meglumine (1.1 mg/kg, I/V) was 
administered for analgesia and anti-inflammatory support, 
while pantoprazole (1 mg/kg, I/V) was used to prevent 
stress-induced gastric ulceration. Tribivet (10 ml, I/V) was 
incorporated as a multivitamin supplement. This regimen 
was continued for one week postoperatively. The patient 
was subjected to continuous monitoring of vital parameters 
and gastrointestinal motility. Spontaneous defecation was 
observed within 24 hours following surgery, indicating the 
resumption of intestinal function. Oral intake of feed and 
water was gradually reintroduced after 72 hours, with no 
recurrence of colic symptoms. The surgical wound was 
managed with aseptic dressing and topical application of 
Drez ointment at regular intervals, which promoted 
satisfactory healing. The postoperative recovery was 
uneventful, and the mare returned to normal feeding 
behavior and activity within a week.

 Pus accumulation noticed in the wound site after one 
week of treatment. ABST revealed the sensitivity to 
amikacin. For the drainage of accumulated pus alternate 
sutures were removed and lavaged with metronidazole and 
normal saline. The abdominal incision healed within a 
week, and no colic episodes have occurred since the 
surgery. The animal recovered smoothly.

 Digestive disorders, including colic, diarrhoea, and 
enterotoxaemia, account for 50% of the medical 
conditions that lead to mortality in adult horses (Baker and 
Ellis, 1981). Colic continues to be a major cause of 

morbidity and mortality in equines, often requiring 
immediate clinical intervention. In the present case, the 
three-year-old Marwari mare exhibited classical clinical 
signs of abdominal pain, including restlessness, repeated 
kicking at the abdomen, flank sweating, abdominal 
distension, and frequent but unproductive attempts to 
defecate. These observations are consistent with earlier 
reports describing flank watching, pawing, rolling, and 
attempts to urinate or defecate as hallmark indicators of 
equine colic (Cohen et al., 1999).

 Physiological derangements such as tachycardia, 
tachypnea, congestion of mucous membranes, delayed 
capillary refill time, and absence of intestinal borborygmi 
in the present case further emphasized the severity of 
intestinal compromise. The absence of gastrointestinal 
sounds on auscultation and percussion, coupled with the 
ultrasonographic finding of absent small intestinal 
motility, strongly suggested jejunal obstruction. This 
aligns with previous studies that highlight the importance 
of ultrasonography in differentiating obstructive and 
strangulating lesions of the equine gastrointestinal tract. 
The exact etiology of intestinal impactions remains 
multifactorial and not fully understood. However, several 
risk factors have been documented, including sudden 
changes in diet, type of forage, climatic variations, 
irregular deworming, and prior episodes of colic or 
abdominal surgery (Cohen et al., 1999). In the present 
case, although no prior history of colic or abdominal 
surgery was reported, the animal had undergone recent 
dietary changes and weather fluctuations, which could 
have contributed to the onset of jejunal impaction. Prompt 
surgical intervention remains the treatment of choice in 
non-responsive impaction cases, as medical management 
alone is often insufficient in resolving complete jejunal 
obstruction. The timely exploratory laparotomy performed 
in this case ensured decompression and correction of the 
obstruction, thereby preventing progression to ischemic 
necrosis and systemic endotoxemia. The post-operative 
management, which included aggressive fluid therapy, 
multimodal analgesia, broad-spectrum antimicrobial 
coverage and gradual reintroduction of oral feeding, 
contributed to a favorable outcome. This case underscores 
the importance of early recognition, accurate diagnosis 
and prompt surgical management of jejunal obstruction in 
horses. Furthermore, it highlights the role of risk factor 
assessment and preventive strategies, such as gradual 
dietary transitions, routine deworming, and careful 
monitoring during environmental changes, in minimizing 
the incidence of colic in equines. On rare occasions, horses 
may ingest indigestible materials, resulting in blockages 
within the digestive tract. If such foreign materials obstruct 
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 Colic is a primary cause of death for horses globally 
and one of the most common equine health issues. Some 
types of colic require surgical intervention for a favorable 
outcome. However, the majority of colic episodes are 
minor and resolve with medical care alone. Horses can 
develop acute abdominal obstruction of the small intestine, 
with the ileum being the most often implicated part 
(Fleming and Mueller, 2011).

 Foreign body obstruction within the jejunal segment 
of the small intestine may occasionally manifest as 
intestinal distension detectable on transrectal palpation, 
accompanied by gastric reflux. In the majority of jejunal 
impaction cases, exploratory laparotomy is indicated to 
relieve the obstruction. In the present case, a three-year-old 
Marwari mare with an approximate body weight of 250 kg 
was admitted to the Large Animal Surgery Unit, Madras 
Veterinary College Teaching Hospital, Vepery. The 
clinical history included anorexia, restlessness, repeated 
abdominal kicking, progressive abdominal distension, and 
frequent but unproductive attempts to defecate. Localized 
sweating over the flank region was also reported. On 
clinical examination, the mare exhibited tachycardia, 
tachypnea and congested mucous membranes, with a 
capillary refill time exceeding two seconds. Auscultation 
and percussion of the abdomen revealed absence of 
borborygmi, suggestive of reduced gastrointestinal 
motility. Per-rectal palpation revealed distended intestinal 
loops containing gas along with the presence of scant, 
desiccated fecal material. Transabdominal ultrasonography 

demonstrated a complete absence of small intestinal 
peristaltic activity, which is strongly indicative of intestinal 
obstruction or strangulating lesions. Ultrasonography of 
the abdomen is considered a valuable diagnostic modality 
in differentiating small and large intestinal pathologies, 
including obstructive and strangulating disorders. Initial 
medical management included intravenous fluid therapy 
with Ringer's lactate (10 ml/kg b.wt.), 25% dextrose (10 
ml/kg b.wt.), and flunixin meglumine (1.1 mg/kg b.wt., 
I/V) for analgesia and anti-inflammatory support. 
Following stabilization, nasogastric intubation was 
performed and 2 liters of liquid paraffin were administered, 
followed by 400 g of magnesium sulfate as a laxative. 
However, due to the lack of clinical improvement after 24 
hours of intensive medical therapy, an exploratory 
laparotomy was indicated. For anesthesia, the mare was 
premedicated with xylazine (1.1 mg/kg, I/M), ketamine 
(2.2 mg/kg, I/M), and butorphanol (0.02 mg/kg, I/M). 
General anesthesia was maintained using a triple-drip 
infusion consisting of xylazine (1.1 mg/kg), ketamine (2.2 
mg/kg), and glyceryl guaiacolate ether (25 g/500 ml) at 1 
ml/kg/hr. The animal was positioned in dorsal recumbency 
and the surgical field was prepared aseptically. A caudal 
mid-ventral laparotomy was performed through the skin, 
subcutaneous tissue and linea alba, extending from the 
umbilicus to the pubis.

 During exploratory laparotomy, the affected jejunum 
was identified. Several perforations were observed during 
the exteriorization of the impacted jejunum. The jejunum 
was isolated using moistened laparotomy sponges and 

SUMMARY

 A three year old Marwari mare, weighing approximately 250 kg, was presented to the Large Animal Surgery Unit, Madras Veterinary College 
Teaching Hospital, Vepery, with a clinical history of anorexia, signs of abdominal discomfort characterized by restlessness and repeated kicking at the 
ventral abdomen, progressive abdominal distension and frequent but unsuccessful attempts at defecation. Clinical examination revealed tachycardia, 
sweating on abdomen region. Per-rectal examination revealed scanty hard, dry fecal contents, distended small intestinal loops. On trans-rectal USG 
examination, absence of intestinal motility and fecal stasis was noticed. A mid-ventral laparotomy was performed under Xylazine-Ketamine-
Butorphanol (induction) maintenance with Triple drip. The exploration of the abdomen revealed a jejunal impaction and multiple perforations 

2noticed in the jejunum of about 1×1 cm . The impaction was resolved through jejunal enterectomy and end-to-end anastomosis after ligation of 
mesenteric vessels. Mid ventral laparotomy incision was closed as per the standard surgical technique. The horse recovered uneventfully.

Keywords: Colic, Enterectomy, Impaction, Triple drip
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Fig. 7. After three months

Fig. 1. Dissection of muscular layer after skin incision (ventral abdomen)

Fig. 3. Perforations in the jejunal wall

Fig. 5. Phytobezoars, sharp nails and enterolith removed

Fig. 2. Exteriorised jejunum containing impacted mass

Fig. 4. Enterectomy

Fig. 6. End-to-end anastomosis was performed
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narrow segments of the gastrointestinal tract, colic may 
ensue (Boles and Kohn, 1977). The occurrence of 
impaction in the jejunum is atypical. Jejunal impaction is rare 
and typically occurs due to underlying disease or trauma 
(White and Dabareiner, 1994). The management of 
gastrointestinal impactions in equines depends largely on 
the location of the obstruction and the degree of intestinal 
compromise resulting from distension. In many cases, 
impactions can be successfully managed with analgesics, 
cathartics, and oral or intravenous fluid therapy, which aid 
in softening and rehydrating the impacted ingesta 

11

(Nathaniel et al., 1997). Medical treatment typically 
carries a more favorable prognosis compared to cases that 
require surgical intervention. Supportive care may also 
involve withholding feed until the impaction resolves and 
providing analgesics as necessary. However, in severe or 
refractory cases, exploratory laparotomy is warranted to 
relieve the obstruction (Van der Linden et al., 2003). 
Persistent, unrelenting abdominal pain that fails to respond 
to medical therapy necessitates immediate surgical 
management to prevent further intestinal compromise and 
systemic deterioration (David, 2011). The present case 
demonstrates the use of elective exploratory laparotomy as 
both a diagnostic and therapeutic tool in a horse with non-
resolving colic. Despite its effectiveness, it should be noted 
that a significant proportion of colic-related fatalities occur 
postoperatively, primarily due to complications such as 
endotoxemia, peritonitis, or adhesion formation (Ihler, 
2004). Prevention plays a crucial role in minimizing the 
incidence of colic. Dietary management strategies, such as 
restricting feeds rich in simple carbohydrates (e.g., 
molasses-based concentrates), providing clean and good-
quality forage and water, avoiding ingestion of dirt or sand 
by using elevated feeding troughs and maintaining a 
consistent feeding schedule, are essential. Additionally, 
routine deworming, regular dental care, and gradual 

dietary transitions are recommended preventive measures 
to reduce the risk of gastrointestinal impactions.
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 Dystocia in mares is perhaps one of the most 

challenging conditions faced by equine practitioners 

(Purohit, 2011). Fetotomy operations are performed on the 

dead fetus for the purpose of reducing its size by either 

division or removal of certain parts of the dead fetus 

(Kebede et al., 2017). According to Frazer, (2001) only 4 

percent is the incidence of dystocia in Thoroughbred 

mares. The effective management during dystocia will be 

the deciding factor for the survival of the mare and foal 

with subsequent fertility of the mare (Pynn, 2014). 

Different types of obstetrical manoeuvers are used to 

resolve dystocia in various farm animals and in mares 

(Frazer, 2001). As per Vandeplassche, (1987) partial 

fetotomy is effectively utilized in 80 percent of dystocia 

cases.The present case report describes a rare case of fetal 

malposture with left lateral head and neck flexion with 

carpal flexion  in a pluriparous mare resulting in dystocia, 

which was successfully resolved by using partial fetotomy 

(subcutaneous and percutaneous), repulsion and traction 

techniques.

 An eight year old Marwari mare at her full term 

pregnancy of fourth parity was presented to the Gynaecology 

section of Veterinary Clinical Complex (VCC), Post 

Graduate Institute of Veterinary Education and Research 

(PGIVER), Jaipur with the history of intense and 

continuous straining with failing of foal delivery since last 

evening. The first sac (allantochorionic sac) was ruptured 

12 hours before but there was no progression in foal 

delivery. General examination revealed alert and active 

animal with 102º F of body temperature, 64-68 of heartbeat 

and 24-26 per min of respiratory rate. The birth canal was 

moist enough with sufficient dilation of the cervix.

 On the basis of clinical examination, the case was 

diagnosed as dystocia in the mare due to left lateral head 

and neck flexion with carpal flexion of the dead foal. The 

malposture was handled by obstetrician failing which the 

partial fetotomy was decided to be carried out. Prior to 

manipulation, sedation of the animal was achieved in 

order to reduce the straining and restrained the animal 

by administering 8 ml of Xylazine intravenously along 

with epidural anaesthesia with 2 percent lignocanine 

hydrochloride  05 ml. The mare was stabilized by  fluid 

therapy Dextrose 5 percent 07 liter and Ringer lactate 07 

liter with supportive therapy of antibiotics Inj Intacef 4.5 

gm I/V and analgesics Inj Melonex® 25 ml I/M with Inj. 

Anistamin® 15 ml I/M and Tetanus Toxoid 5 ml I/M. The 

perineal region was thoroughly washed and cleaned with 

antiseptic solution before the obstetrical operation. With 

the help of paraffin lubricant, the malposture was manipulated 

and traction was applied on the flexed carpals to extend. By 

this manipulation technique, both forelimbs were extended 

out from the birth canal. Afterwards, the manipulation was 

carried out on the deviated head and neck region but due to 

the extended both forelimbs limits the manipulation 

procedure through the birth canal. Partial fetotomy was 

carried out on the extended forelimbs by the subcutaneous 

method in which snares were applied on the forelimbs 

below the fetlock joint at the pastern joint. The skin was 

dissected with a scalpel blade and the muscles with fascia 

were separated with the help of fingers in order to expose 

the underneath carpal bones. Disarticulation of the 

metacarpal bones from the fetlock joint and elbow joint 

was accomplished without severing the skin. By applying 

traction on the metacarpal bones, the decorticated limbs 

were detached and removed (Fig. 1). The same procedure 

was repeated for the other fore limb. Afterwards, tried to 

reach the deviated head and neck, but again the birth canal 

SUMMARY

 Delivery of dead male fetus in a pluriparous mare suffering from dystocia due to left lateral head and neck flexion with carpal flexion using 
partial fetotomy procedure is reported.
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Fig. 2. Dead foal delivered after partial fetotomy

Fig. 1. Partial fetotomy operations in mare
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space was still insufficient. So, it was decided to perform 

percutaneous fetotomy on the left side forelimbs. By using 

thygesons fetotome set, the left side forelimb was 

dissected at scapular region without damaging the birth 

canal. Afterwards, sufficient space was created with in the 

birth canal but failed to extend the deviated neck and head. 

Percutaneous fetotomy was carried out on the neck region 

by using the Thygeson's fetotome and decapacitation was 

done. Later on, sufficient traction on the right forelimb and 

on the neck region by the help of snares and Krey-schotler 

hook, respectively leading to the successful expulsion of 

dead male foal along with placenta (Fig. 2). Mare recovered 

uneventfully on the next day.

 Dystocia in mares is very challenging, especially in 

the case of a dead fetus and should be handled by an expert 

obstetrician, otherwise it is potentially dangerous (Higgins 

and wright,1999). Duration of vaginal intervention should 

be kept to a minimum even if the fetus is dead. Similar case 

was also reported by Sutaria et al. (2014), Singh et al. 

(2017), Hasssan et al. (2020). Bawane et al. (2022) and 

Dutt et al. (2024) performed partial fetotomy in mare to 

relieve the dystocia due to fetal abnormal presentation, 

position and posture.
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 India's pet ownership statistics show that 60% of the 
population owns at least one pet, with dogs being the most 
popular choice. Number of pet dogs in 2023 was over 31 
million, expected to reach 43 million by 2026. Although, 
due to their playful nature or jumping over the fences, 
fighting or being dragged across a rough surface, biting 
dogs often get wound (Elad, 2024).

 Wound is considered as an interruption of cell, 
anatomical and functional continuity of a living tissue 
caused by physical, chemical, thermal, microbial or 
immunological harm to the body tissue. Clinical management 
of wound is one of the commonly encountered conditions 
among Veterinarians in their routine practice. Wound 
caused by various reasons such as accidental injuries, 
maggots, dog bites, etc. These wounds, based on the extent 
and cause can be detrimental to the dog to the extent of 
being life threatening and hence, faster recovery is of 
paramount importance. Wound if left untreated may lead to 
further complications such as secondary bacterial 
infections, pus formations, abscess development and 
maggot infestation, (Zinat et al., 2020). In recent years, 
new herbal medications are developed by using medicinal 
plants as a primary source of drug development. India is 
making progress in the health care sector by advancing the 
traditional medical system of AYUSH (Ayurveda, Unani, 
Siddha and Homoeopathy) through international networks 
(Shakya, 2016). Plant based therapy not only accelerate 
wound healing process but also maintain the aesthetics. 

More than 70% of wound healing pharmaceutical products 
are plant based, 20% are mineral based and remaining 
containing animal products as their base material 
(Kumarasamyraja, 2012). There are more than 5000 
species of plantmaterials shows promising pharmacological 
action. Among them Aloe vera has a long history as a 
medicinal plant and considered to be a more potent in 
wound healing (Saleem et al., 2022).

MATERIALS AND METHODS

 Fresh Aloe vera leaves were collected from surrounding 
areas of Vasantrao Naik Marathwada Krishi Vidyapith 
(VNMKV), Parbhani and were cleaned with fresh tap 
water and scraped off to collect pulp. This pulp was 
thoroughly mixed in an electric grinder and the 5% Aloe 
vera gel was prepared by using carbopol and 98% tri-
ethanol amine.

Preparation of Aloe vera gel formulation:

 Aloe vera gel formulation was prepared by using the 
20 gm of carbopol (@ of 2% concentration), 900 ml of 
distilled water and 5 ml of tri-ethanolamine (@ 0.5% 
concentration).

 In the procedure 20 gm of carbopol was mixed in the 
900 ml of distilled water and kept the solution for 8-10 hrs 
for proper dissociation of carbopol in the distilled water. 
After 10 hrs, poured 5 ml of tri-ethanol amine drop by drop 
in the prepared mixture with continuously stirring and then 
added the 5% concentration of Aloe vera pulp in the 

SUMMARY

 Aloe vera is a very important and effective plant with multiple health applications and barely any part of human or animal body remain 
uninfluenced by its healing medicinal use. It acts as a natural fighter against all classes of infection. Considering themajor property of Aloe vera plant 
and their easy availability, Aloe vera plant leaves were selected to assess their dermal safety in rats and clinical wound healing activity in dogs. In the 
acute dermal toxicity, no evidence of erythema and oedema were noted in any of the wistar rats exposed to 5% Aloe vera gel formulation. Even no sign 
of clinical and behaviour abnormalities was noted in the exposed rats. The clinical evaluation of 5% Aloe vera gel formulation on wound was carried 
in the dogs reported at Veterinary clinical complex. Twelve dogs with wound were divided into two groups, one applied with povidone iodine solution 
and other with Aloe vera gel. There were no significant changes observed in haematological, biochemicaland in wound contraction in both the 
groups. On the basis of results, it is concluded that, Aloe vera gel was found safe for dermal application and accelerates the rate of percent wound 
contraction in wound cases of dogs.

Keywords: Aloe vera gel, acute dermal toxicity, wounds, wound healing
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Table 3. Haematological analysis at different intervals in group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Haemoglobin (gm/dl) Group A 15.06 ± 0.53 15.14 ± 0.52 1.54 8.37

 Group B 13.96± 0.45 14.11 ± 0.47

Packed cell volume (%) Group A 43.88 ± 1.04 44.56 ± 1.11 1.002 7.06

 Group B 45.66 ± 1.44 46.86 ± 1.54
6Red Blood Cells (×10 /cu.mm) Group A 6.25 ± 0.26 6.35 ± 0.26 2.47 9.99

 Group B 6.89 ± 0.29 7.14 ± 0.25
3White Blood Cells (×10 /cu.mm) Group A 10.29 ± 0.81 10.31 ± 0.81 1.22 17.18

 Group B 8.95 ± 0.51 9.06 ± 0.49

Table 4. Biochemical analysis at different intervals in the group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Aspartate aminotransferase (IU/L) Group A 24.30 ± 2.72 23.65 ± 2.57 0.11 35.43

 Group B 26.43 ± 4.41 25.10 ± 4.45

Alanine transaminase (IU/L) Group A 36.33 ± 2.52 34.67 ± 2.44 2.43 21.48

 Group B 29.83 ± 3.27 26.83 ± 2.89

Total Protein (mg/dl) Group A 6.36 ± 0.21 6.21 ± 0.21 1.50 8.32

 Group B 6.11 ± 0.22 5.76 ± 0.19

Blood Urea Nitrogen (mg/dl) Group A 17.27 ± 1.13 17.16 ± 1.13 0.006 21.71

 Group B 17.45 ± 7.44 17.23 ± 1.83

Serum Creatinine (gm/dl) Group A 0.89 ± 0.10 0.84 ± 0.10 1.04 25.5

 Group B 0.91 ± 0.06 0.71 ± 0.06

formulation. Group A received, the standard treatment, 
involving the topical application of (7.5% w/v) povidone 
iodine twice daily until complete healing. Group B 
received, topical application of Aloe vera gel formulation 
(5% w/v) twice daily till complete recovery. The Visual 
parameters (wound swelling, wound colour, exudation 
from wound, pain sensation and wound irritation) and 

Clinical wound healing evaluation of Aloe vera gel in 
dogs:

 The clinical efficacy of 5% Aloe vera gel was 
evaluated in the dogs presented at the Veterinary Clinical 
Complex (VCC), COVAS, Parbhani. A total of 12 clinical 
cases of wound in dogs were equally divided into group A 
and group B for the evaluation of the Aloe vera gel 

Table 1. Scoring pattern for erythema and edema 
according to Draize criteria

Parameter No. of Rats Observation period (hrs)

  24 hrs 48 hrs 72 hrs

Erythema Rat 1 0 0 0

 Rat 2 0 0 0

Edema Rat 1 0 0 0

 Rat 2 0 0 0

Table 2. Mean values of wound contraction (%) in group A 
and group B

Groups Days interval F cal CoV
th th th st th 0  7  14  21  28
d c b a aGroup A 0  ± 0 37.71  75.9  93.09  99.7  257.35 9.73

  ±3.15 ±4.53 ±2.9 ±0.21
d c b a aGroup B 0  ± 0 41.2  79.7  98.08  100

  ±3.33 ±4.13 ±0.8 ±0

Treatments found to be significantly different at 1% and 5% level, CD 
(0.01) = 9.408, CD (0.05) = 7.057

prepared mixture and the volume of the prepared mixture 
was adjusted to 1000 ml by adding the required distilled 
water.

Acute dermal toxicity of Aloe vera gel in Wistar rats:

 The acute dermal toxicity was evaluated in wistar 
rats of 250-300 gm weight. The Institutional Animal 
Ethical Committee (IAEC) approval was accorded with 
the resolution number IAEC/127/23 dated on 15/12/23. All 
the rats were maintained as per the CCSEA guidelines. In 
the safety evaluation the prepared Aloe vera gel was 
applied on the dorsal skin areas of rats and were monitor 
for the skin lesions, behavioural patterns, adverse clinical 
signs, mortality, body weight and feed intake up to 14 days. 
Evaluation of skin reaction is observed by erythema and 
edema formation by using Draize criteria (Yonezawa et al., 
2015). At the end of the study the rats were sacrificed for 
necropsy and histopathology of vital organs.
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percent wound contraction were observed and scored on 
day 0, 7 and 14 of healing. In addition, hematological (Hb, 
PCV, TEC, TLC and DLC) and biochemical (AST, ALT, 
TP, BUN and Serum creatinine) parameters were analyzed 
on day 0 and day 14. Blood samples were collected from 
the cephalic vein of dogs using EDTA vials on both days 
for both treatment groups.

Statistical analysis:

 Statistical analysis was carried out by using Web 
Agri Stat Package version 2.0 (WASP 2). All the parameters 
were analyzed by using completely randomized design 
(CRD) statistical method.

RESULTS AND DISCUSSION

Acute Dermal toxicity:

 There were no adverse skin reactions (erythema and 
edema) was observed in rats applied with that Aloe vera gel 
during after 24, 48 or 72 hours (Table 1). Score for erythema 
and edema formation of skin was recorded zero in the rats 
according to Draize criteria, 1959 (Yonezawa et al., 2015).

 Based on observations, it was found that Aloe vera 
gel did not show any sign of dermal lesion on exposed skin 
area of rats @2000 mg/kg body weight. Even no any 
adverse behavioural patterns, clinical signs, mortality, 
body weight and feed intake were observed in the exposed 
rats. There were no histo-architectural alterations observed 
in collected organ/tissue in the exposed rats. Acute dermal 
toxicity study of Aloe vera gel formulation revealed that 
the 5% Aloe vera gel was safe to use topically.

Evaluation of clinical wound healing efficacy of Aloe 
vera gel in dogs

Visual observations of wounds:

 Clinical wound healing efficacy of Aloe vera gel in 
dogs were evaluated by visual observations of wound 
swelling, pain, irritation, exudation, change in wound 
colour on weekly basis till complete wound healing in both 
group A and B. Quality of wound healing was measured as 
percent wound area contraction.

 The percent wound contraction in group A at 0, 7th, 
c b14th, 21st and 28th days were 0d, 37.71  ± 3.15, 75.9  

a a±4.53, 93.09  ±2.9, 99.7  ±0.21, respectively. In group B it 
c b a awas 0d, 41.2  ± 3.33, 79.7  ± 4.13, 98.08  ± 0.8, 100  ± 0, 

respectively.

 In present investigation, wounds in group B, showed 
non significantly faster wound contraction compared to 
group A from 7th to 28th day (Table 2). Results of visual 
wound parameters and percent wound contraction 
suggested that Aloe vera gel formulation shown better 
wound healing activity than povidone iodine in dogs. 

Similarly, Attah et al. (2016) and Kayode (2017) reported 
that 5% of Aloe vera gel shown greater wound contraction 
rate. Yadav (2012) reported that, the increased wound 
contraction in Aloe vera gel treatment may be due to active 
elements like vitamins, minerals, glycoproteins, growth 
factors and enzymes.

Haematological analysis

 Mean haematological parameters such as 
haemoglobin (Hb), packed cell volume (PCV), red blood 
cells (RBC) and white blood cells (WBC) in group A and B 
were analysed on day 0 and 14 and recorded in (Table 3).

 The haemoglobin count in group A was 15.06 ± 0.53 
and 13.96± 0.45 in group B on 0 day and get increased to 
15.14 ± 0.52 and 14.11 ± 0.47 on 14 days, respectively. The 
PCV, RBC and WBC count in group A and B were 43.88 ± 
1.04, 45.66 ± 1.44; 6.25 ± 0.26, 6.89 ± 0.29 and 10.29 ± 
0.81, 8.95 ± 0.51, respectively on 0 day of reporting at 
VCC campus, but there was increased in the PCV, RBC 
and WBC count were 44.56 ± 1.11, 46.86 ± 1.54; 6.35 ± 
0.26, 7.14 ± 0.25 and 10.31 ± 0.81, 9.06 ± 0.49, 
respectively on 14 days of Aloe vera application.

 The study found non-significant increase in 
haemoglobin values in both the groups on 14 days. 
However, Ani (2018) found that after oral administration 
of 500 mg/kg Aloe vera gel in anaemic rats, haemoglobin 
values was increased and they confirmed that, it might be 
due to presence of antioxidants, vitamins and iron in Aloe 
vera and their resultant role in haemopoietic process. 
There were non-significant increases in packed cell 
volumes after 14 days was observed in both the groups. 
Ekanade (2015), found a similar significant increase in 
PCV and RBC in rats administered with Aloe vera extract 
for 24 hours. They concluded that, this increased PCV 
count attributed to stimulation of haematopoiesis. Study 
found no significant increase in total erythrocyte count in 
both the groups on 14 days, similar observations were 
noted by Iji (2010), Udefa (2018) and Nku (2018). Similar 
non significantly increased total leukocyte count were 
observed in Aloe vera treatment group by Perveen (2023) 
and Nku (2018) indicates the activation of defence 
mechanisms and immune system in infection and wound 
cases.

Biochemical analysis

 Biochemical parameters include aspartate amino-
transferase, alanine transaminase, total protein, blood urea 
nitrogen and serum creatinine in group A and B were 
evaluated on day 0 and day 14 and mentioned in Table 3.

 In group A and B the aspartate aminotransferase, 
alanine transaminase, total protein, blood urea nitrogen 
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and serum creatinine values were 24.30 ± 2.72, 26.43 ± 
4.41; 36.33 ± 2.52, 29.83 ± 3.27; 6.36 ± 0.21, 6.11 ± 0.22; 
17.27 ± 1.13, 17.45 ± 7.44; and 0.89 ± 0.10, 0.91 ± 0.06 on 
0 day, respectively, however these values were get reduced 
to 23.65 ± 2.57, 25.10 ± 4.45; 34.67 ± 2.44, 26.83 ± 2.89; 
6.21 ± 0.21, 5.76 ± 0.19; 17.16 ± 1.13, 17.23 ± 1.83; and 
0.84 ± 0.10, 0.71 ± 0.06, respectively on 14 days.

 There was non-significant decrease in aspartate 
aminotransferase levels was observed in both the groups 
on 14 days of Aloe vera gel application. Madhav (2011) 
and Sharma (2013) also reported the similar observations 
in the diabetic rats treated with Aloe vera gel. There were 
also non-significantly decreased alanine transaminase 
values in both the groups on day 14 values. Similarly, Iji et 
al. (2010) found a significant reduction in alanine 
transaminase value in diabetic rats after oral administration 
of Aloe vera gel at 100, 250 and 500 mg/kg concentrations 
for four weeks. Even, there were non-significant decrease 
in total protein values were recorded by Chatterjee (2012), 
after administration of aqueous leaf extract of Aloe vera 
gel in gentamicin-induced nephrotoxic rats. In both the 
groups there was non-significant changes in blood urea 
nitrogen on 0 day and 14 dayswere observed, Iji (2010) and 
Chatterjee (2012) also noticed the similarly observations. 
Even, there were non-significant decrease in serum 
creatinine values were observed which was confirmed by 
Iftikhar (2015), who found similarly non significant 
decrease in serum creatinine values treated with Aloe vera 
gel at 200, 400 and 600 mg/kg in diclofenac induced 
nephrotoxicity in rabbits at different for 15 days.

CONCLUSION

 Based on the observations of the present study, it can 
be concluded that the prepared 5% Aloe vera gel 
formulation found to be safe in rats exposed to acute 
dermal toxicity. In clinical cases of dogs, the wound 
healing activity (in terms of wound contraction) was 
higher in the Aloe vera gel applied group as compared to 
the routine treatment with povidone group. Overall, Aloe 
vera gel formulation did not exhibit any adverse reactions 
and might be considered as a safer and possibly the 
alternative for treating wounds.
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 In veterinary practice, encountering stomach and 

esophageal foreign bodies (GFBs and OFBs, respectively) 

is quite common (Gianella et al., 2009; Deroy et al., 2015). 

These foreign bodies can vary widely, but the most 

frequently identified objects include needles, fish bones, 

and small toys, though various other types have also been 

detected (Hayes, 2009). To manage these cases, endoscopic 

retrieval is frequently employed as a minimally invasive 

technique to retrieve esophageal and gastrointestinal 

foreign bodies (Gianella et al., 2009; Deroy et al., 2015). 

The success rates for endoscopic removal are notably high, 

ranging from 78-94% for gastric foreign bodies and 68-

88% for esophageal foreign bodies, illustrating its efficacy 

and reliability (Wood and Gallagher, 2021). This report 

discusses the diagnosis and management of the endoscopic 

removal of an esophageal foreign body in a non-descript 

tom cat, highlighting the practical application and benefits 

of this technique in a real-world scenario.

 A 4-month old male non-descript kitten, weighing 

2.2 kg, was presented to the Referral Veterinary Polyclinic 

(RVP) at ICAR-Indian Veterinary Research Institute (IVRI), 

Izatnagar, U.P., exhibiting clinical signs of inappetence, 

retching, and abdominal discomfort for three days. The 

owner reported that the cat had been treated for the same 

condition over the past three days, but there was no 

noticeable improvement. On clinical examination, the cat 

displayed signs of dullness, depression, and significant 

discomfort upon palpation of the esophageal and abdominal 

regions.

 Orthogonal thoracic abdominal radiographs, 

including lateral and ventro-dorsal views, confirmed the 

presence of a small, 9 mm radiopaque foreign body at the 

level of the base of the heart in the thoracic esophagus 

(Fig. 1). Subsequently, an emergency endoscopy was 

performed under general anesthesia using a flexible 

endoscope (Karl Storz Endoskope®) to provide a more 

precise diagnosis and to visualize and facilitate the 

removal of the foreign object. The kitten was premedicated 

with butorphanol (0.2 mg/kg BW I/V) and Diazepam (0.2 

mg/kg BW I/V). Anaesthesia was induced and maintained 

with ketamine (11 mg/kg BW, IV) and diazepam (0.2 mg/kg 

BW, IV) in 1:1 ratio.

 Endoscopic examination revealed mild esophageal 

inflammation and the presence of a ballpoint pen, with its 

tip lodged in the mid-thoracic esophagus and the 

remaining portion extending into the gastric fundus. 

Skillful endoscopic retrieval under left lateral recumbency, 

facilitated by the use of a Doyen intestinal clamp, effectively 

extracted the foreign object from the animal without 

injuring the surrounding tissue (Fig. 2). The cat recovered 

well from anesthesia after the procedure (Fig. 3).

 Post-procedure of endoscopy, the kitten was 

administered Inj. Meloxicam @ 0.2 mg/kg BW, Inj. 

Ceftriaxone @ 15mg/kg BW, Inj. Ondansetron @ 0.2 

mg/kg BW and Inj. Pantoprazole @ 1 mg/kg BW for 3 

days, respectively. Oral food intake was resumed on the 

second postoperative day. The cat was reportedly normal 

at the last follow-up conversation with the owner 7 months 

later. The animal recovered uneventfully immediately 

SUMMARY

 A tom cat was presented to Referral Veterinary Polyclinic (RVP), ICAR-IVRI, Izatnagar, after being treated for clinical signs of inappetence, 
retching, and abdominal discomfort for 3 days with no improvement in condition. Clinical examination and palpation revealed discomfort in the 
oesophageal and abdominal regions. A survey radiographic examination of chest and abdomen revealed the presence of a tiny, radiopaque foreign 
body at the level of the base of the heart in the thoracic oesophagus. Endoscopic examination confirmed it as a ball-point pen. Subsequently, the pen 
was carefully retrieved using a Doyen clamp, avoiding damage to surrounding tissues. Post-operatively, the cat recovered uneventfully. The use of 
endoscopy has proved to be highly effective for retrieving the foreign body in the cat.

Keywords: Endoscopy, Foreign body, Oesophagoscopy, Oesophagus
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after the procedure without any complications. The cat 

immediately regained its diet and exhibited normal 

behavior following the retrieval.

 Foreign bodies commonly get lodged in the esophagus 

at three constricted anatomical sites: the cricopharyngeal 

sphincter, the base of the heart, and the esophageal hiatus 

in the diaphragm. They can also stuck at the thoracic inlet, 

where soft tissues may impede further movement 

(Gualtieri, 2001). Potential complications from esophageal 

foreign bodies include aspiration pneumonia, strictures, 

inflammation, and esophageal perforation (Sterman et al., 

2018). Radiography provides valuable information about 

both the location of the foreign body and potential 

complications (Tams, 2003). Flexible endoscopy has 

become widely popular for its dual role in diagnosing 

(Zoran, 2005) and facilitating the extraction of foreign 

objects (Binvel et al., 2018). Due to the radiolucent 

properties of the plastic pen, determining the nature of the 

foreign body through radiographs was challenging. 

However, the final diagnosis was made through endoscopy.

 The removal of esophageal foreign bodies is classified 

as an emergency procedure because prolonged retention of 

an object increases the risk of aspiration and esophageal 

wall injury due to pressure necrosis (Bebchuk, 2002). In 

this case, no complications were observed, possibly due to 

the smooth nature of the pen.

 Endoscopic retrieval of esophageal foreign bodies 

proves to be a highly effective and minimally invasive 

technique by significantly reducing the need for surgical 

intervention, thereby minimizing pain, shortening 

hospitalization time, and lowering the risk of complications. 

Endoscopic retrieval not only facilitates the safe removal 

of foreign objects but also allows for the assessment of 

mucosal damage, providing a comprehensive approach to 

treatment.
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 Fibroma is a rare benign neoplasm composed of 
mature fibrous connective tissue whichcan be congenital, 
developmental or acquired in origin. Typically, the tumors 
are made up of interlacing bundles of uniform, fusiform 
spindle-shaped cells that produce varying amounts of 
collagen (Mohr, 1992). In rats, a fibroma of desmoid type 
(also known as fibromatosis-type) has been described as 
postoperative lesion in Bhd gene mutant rats (Kouchi et 
al., 2008). This form of fibroma is occasionally seen in 
conventional strains as well. Fibromas have also been 
reported to develop in Wistar rats at the site of repeated 
injection of low doses of iron dextran solution (Roe and 
Carter, 1967). Fibromas are more commonly seen in larger 
animals and humans (Cullen et al., 2002); however, their 
occurrence in rats offers valuable insights into the tumors 
pathology, treatment options and prognosis (Mumba et al., 
2013). In this study, we describe a case of fibroma with a 
distinctly fluctuating appearance, found in the subcutis 
near the right side of abdomen of an Indian white rat.

 A 7-month old male Indian white pet rat was 
presented with a noticeable abdominal mass. The mass had 
been growing progressively over several weeks, leading to 
discomfort and reduced activity in the rat. Upon clinical 
examination, the mass was firm, irregular and fixed to the 
underlying tissues (Fig. 1A). Upon physical examination 
rat exhibited signs of discomfort and lethargy, with a 
palpable abdominal mass. On ventro-dorsal radiograph 
there was no evidence of metastasis. The mass was not 
attached to the abdomen (Fig. 1B).

 The animal was anesthetized with a combination of 

inj. Xylazine (5 mg/kg body weight, Xylaxin, Indian 
Pharmaceuticals Limited, Hyderabad, Telangana, India) 
and inj. Ketamine (50 mg/kg body weight, AESKENT, 
Aespire Formulations Pvt. Ltd., New Delhi, India) 
administered intramuscularly with a ten-minute interval 
between injections (Amarpal et al., 2010). The surgical 
excision of the tumor was performed using electrocautery 
(Fig. 1C). Postoperatively, the animal received the 
antibiotic inj. Ceftriaxone (Intacef, Intas Pharmaceuticals 
Ltd., Ahmedabad, Gujarat, India) at a dose of 20 mg/kg 
body weight, administered intramuscularly for 5 days. An 
analgesic, inj. Meloxicam (Melonex, Intas Pharmaceuticals 
Limited, Gujarat, India), was given at a dose of 0.3 mg/kg 
body weight via the subcutaneous route for 3 days. 
Antiseptic dressing with a 1:10 dilution of povidone-iodine 
was applied on alternate days. The patient was closely 
monitored for any signs of complications and follow-up 
assessments were conducted regularly to evaluate the 
surgical site and ensure proper healing. Follow up 
assessment was done upto one month and proper healing or 
recovery of the rat was achieved during this period.

 The histopathological findings revealed a dense, 
poorly cellular fibrous mass that compresses adjacent 
tissues with Haemotoxyline and eosin (H & E) staining. It 
consisted of interwoven bands of mature collagen and 
interlacing bundles of well-differentiated fibroblasts. The 
fibroblasts were fusiform with elongated, tapered, 
hyperchromatic or vesicular nuclei and one or more 
nucleoli. Rare mitotic figures were observed; in some 
areas, pale blue myxomatous regions containing stellate 
cells were also present. The presence of well-differentiated 

SUMMARY

 Fibromas are benign tumors of fibrous connective tissue, seldom seen in pet rats. This case report details the diagnosis and surgical 
management of a fibroma in a 7-month old male Indian white pet rat .The rat presented with a rapidly growing, hard subcutaneous lump on the right 
abdomen. The tumor was excised under xylazine-ketamine anesthesia using electrocautery. Histological analysis showed a well-defined tumor with 
spindle-shaped fibroblasts and mature collagen fibers, devoid of aberrant cells or invasive growth. The absence of mitotic activity and cellular 
pleomorphism confirmed its benign nature. This case highlights the rare occurrence and successful surgical management of a subcutaneous fibroma 
in a rat.
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fibroblasts and collagen bundles showed infiltration of 
surrounding musculature, but without cytological features 
indicative of malignancy.

 A fibroma features a dense, sparsely cellular fibrous 
mass composed of well-differentiated fibroblasts that 
compresses surrounding tissue. It displays interwoven 
bands of mature collagen, scarce mitotic figures and 
minimal to no leukocyte infiltration (Greaves et al., 2013). 
It can also originate from visceral organs, including the 
ovary, uterus, stomach and intestine (Sundberg and Nielsen, 
1980). Cutaneous fibromas are common in dogs, while 
they are uncommon in other animals (Goldschmidt and 
Hendrick, 2002). The tumors aggressiveness necessitates 
prompt surgical intervention. Histological examination 

remains the gold standard for confirming the diagnosis and 
providing information on the tumors grade and potential 
behavior. In this case, the surgical approach was deemed 
effective and the tumor was removed with adequate 
margins. The histological findings are consistent with a 
fibroma due to the uniformity of cellular and nuclear 
appearance, absence of mitotic figures, organized growth 
pattern and previous descriptions of well-defined spindle-
shaped cells and collagen fibers (Sastry and Rao, 1983). 
Blood vessels were congested, mitotic figures were absent 
and collagen was found in a bluish mucinous stroma, 
consistent with features of fibroma and fibromyxoma 
(Sastry and Rao, 1983). No recurrence or metastasis was 
reported for the three fibromas and two fibrosarcoma for 
which post-surgical clinical information was available 
(Parker and Picut, 1993).

CONCLUSION

 Early detection, followed by prompt surgical 
intervention, is crucial for managing fibroma in pet rats. 
Histopathological analysis remains essential for accurate 
diagnosis and prognosis of a case.
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hormones (Prakash, 1988). The present study was 
undertaken to study the relative changes in histochemistry 
of thymus in different prenatal age groups of sheep foetuses.

MATERIALS AND METHODS

 The present study was conducted on thirty-six sheep 
(prenatal and postnatal) from 0 to 150 days of prenatal 
sheep and 1month to 2 years and above of postnatal age 
groups. These animals were divided into six groups and 
each group containing six animals; Group-I (0 to 50 days), 
Group-II (51 to 100 days), Group-III (101 to 150 days), 
Group-IV Birth to 6 months (Pre-pubertal) and Group-V 6-
8 months (Pubertal) and Group-VI 2 years and above 
(Adult). The lymphoid organ thymus of prenatal and 
postnatal age groups of sheep collected separately in 
thermos containing ice cubes from slaughterhouses in 
Andhra Pradesh and Tamil Nadu.

 The approximate age of the prenatal age groups was 
estimated by obtaining the crown rump length (CRL) and 
substituting in the formula given below (Noakes, 2009).

 A= 2.1(B+17)

 Where 'A' is the developmental age of foetus in days 
and ‘B’ is crown rump length in centimetres.

 In case of foetuses up to 3 cm CRL standard values 
given by Bryden et al. (1972a) were used for estimation of 
age in days. The postnatal age of sheep was determined 
based on the eruption of teeth as per Dyce et al. (1996). The 
foetuses of non-descript breed and irrespective of sex were 
collected from the pregnant sheep uteri immediately after 
slaughter. The body weight and CRL of foetuses were 
recorded. The foetuses were dissected by making a mid-
ventral skin incision starting from the body of the mandible 
up to the inguinal region. The lymphoid organ, thymus was 
located and collected. The collected thymuses were rinsed 
in normal saline. The gross morphology such as colour, 
shape, location and topography was recorded and fixed in 
the various fixatives such as 10% neutral buffered formalin, 
chilled 10% neutral buffered formalin and Bouin's fluid.

 For histochemical study, fresh tissue samples of the 
thymus were fixed in chilled 10% neutral buffered 
formalin. After fixation, thymic tissue samples of 1-2 mm 
thickness size were cut at 9 µm thickness of frozen sections 
were prepared at -20º C and stained with oil red O for fats, 
Gomori's cobalt and Napthol AS-BI method for Alkaline 
phosphatase, Gomori's lead nitrate method for Acid 
phosphatase. These cryostat frozen sections were then 
processed separately with Gomori’s Cobalt and Napthol 
AS-BI method for demonstration of alkaline phosphatase, 
Gomori’s modified lead nitrate method for acid phosphatase 
(Carleton and Drury, 1980) and Oil Red O method for 

lipids. These cryostat sections for histochemical studies of 
the samples were carry out at the State Level Diagnostic 
Laboratory, Sri Venkateswara Veterinary University, 
Tirupati.

 Paraffin wax-embedded sections were prepared and 
stained with periodic acid Schiff's reagent (PAS) for 
glycogen, Million's reaction for protein tyrosine and 
Combined Alcian blue- PAS technique for acid and neutral 
mucopolysaccharides. The slides were observed under a 
compound microscope at magnifications of 40, 100, 400 
and 1000 times for interpretation. Hence this study aims in 
determining the histochemical components of thymus gland 
at different gestational ages in foetuses and adult sheep.

RESULTS AND DISCUSSION

Prenatal thymus:

(a) Carbohydrate analysis:

 In prenatal age groups the thymus of sheep, strong 
PAS positive reaction was observed in Hassall’s 
corpuscles (Fig. 1a) and blood vessels whereas 
capsule and trabeculae showed moderate PAS 
positive reaction indicating the presence of 
glycogen. These results are in agreement with the 
reports by Yogesh (2007) in goat foetuses. The 
Hassall’s corpuscle (Fig. 1b) showed mild reaction 
for neutral mucopolysaccharides and strong reaction 
for acid mucopolysaccharides with combined 
Alcian blue-PAS technique in all prenatal age 
groups (Table 1), which was in agreement with the 
reports of Yogesh (2007) in goat foetuses.

b) Protein dynamics:

 The capsule, septa and parenchyma (Fig. 1c) 
showed moderate to strong reaction for the presence 
of tyrosine in all prenatal age groups (Table 1). The 
protein component was not noticed in the prenatal 
age group in any of the literature reviewed.

c) Lipid storage:

 The septa (Fig. 1d) showed positive reaction for the 
presence of lipid deposits in all prenatal age groups 
(Table 1). Whereas Ramayya and Singh (2012) in 
buffalo foetuses and Geetha et al. (2016) in mice, rat 
and guinea pig reported that lipid content was less in 
prenatal age groups.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  A strong activity in parenchyma of cortex, 
medulla and Hassall's corpuscle was noticed for 
the presence of alkaline phosphatase (Fig. 2a) in 
all prenatal age groups whereas Ramayya 
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ABSTRACT

 The present study investigates the distribution of key histochemical components in the thymus gland of sheep across various prenatal and 
postnatal age groups. Inprenatal thymus, strong PAS positive reactions were observed in Hassall's corpuscles and blood vessels, while the capsule and 
trabeculae showed moderate PAS positive reaction, indicating presence of glycogen. The Hassall's corpuscle exhibited mild reaction for neutral 
mucopolysaccharides and strong reaction for acid mucopolysaccharides with combined Alcian blue-PAS technique in all prenatal age groups. The 
capsule, septa and parenchyma showed moderate to strong reaction for the presence of protein tyrosine in all prenatal age groups. The septa showed 
positive reaction for the presence of lipid deposits in all prenatal age groups. A strong activity in parenchyma of cortex, medulla and Hassall's 
corpuscle was noticed for the presence of enzyme alkaline and acid phosphatases in all prenatal age groups. In postnatal ages with combined Alcian 
blue-PAS staining a moderate neutral and acid mucopolysaccharide positive reaction was noticed in the Hassall's corpuscle of all postnatal age 
groups. The capsule and septa showed moderate PAS activity for the presence of glycogen. Capsule and septa showed weak reaction whereas 
Hassall's corpuscles showed moderate reaction for the presence of tyrosine in all postnatal age groups. Parenchyma of thymus showed mild reaction 
for lipids whereas strong lipid activity was noticed in the interlobular septa in all postnatal age groups. Both acid phosphatase and alkaline 
phosphatase showed mild reaction in the stroma however a strong reaction was noticed in the parenchymal region in all postnatal age groups.

Keywords: Histochemistry, Postnatal, Prenatal, Sheep, Thymus
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 Sheep serve as a vital livestock species in global 
agriculture, contributing substantially to the rural 
economy through the production of meat, milk and wool 
(Bhagyalakshmi et al., 2024). Owing to their well-
characterized gestational timeline, immunological 
relevance and physiological similarity to other ruminants, 
sheep are extensively utilized as a model organism in 
developmental biology and comparative immunopathology 
studies (Bhagyalakshmi et al., 2025). The Greek word 
“warty excrescence” originates from the word thymus, 
which resembles the flowers of the thyme plant. It is 
located in the superior mediastinum and anterior part of the 
inferior mediastinum. The thymus, being a retrosternal and 
well-protected organ, can be utilised for foetal age 
determination, highlighting its importance in accurately 
estimating foetal age. The thymus develops as a bilobed 
structure from the endoderm of the third pharyngeal pouch 
during the 6th week of embryonic life (Tamilselvan et al., 
2017). This endoderm interacts with neural crest cells, 
which become encapsulated within a capsule. Therefore, 
the gross features and histogenesis of the thymus can be 
used to estimate the gestational age of foetuses in cases of 
grossly mutilated foetal deaths (Sandhya et al., 2023).

 Size of the thymus grows rapidly during the 
embryonic life and pre-pubertal life, reaches its maximum 

absolute size about the time of puberty and then 
degenerates (Prabavathy, 2021). The lymphatic system 
performs a vital role in both normal and pathological 
processes. It contributes in the maintenance of normal 
tissue fluid balance, the immune functions such as cellular 
and antigen trafficking, the absorption of fatty acids and 
lipid-soluble vitamins in the gut (Elizabeth and Fredric, 
2011). The thymus is the one of the primary lymphoid 
organs, which appear during embryonic development. The 
main function of the thymus is the production of ‘T’ 
lymphocytes, differentiate and assist in the clonal 
expansion of lymphocytes, which are necessary for the 
cell-mediated immunity thus recognized as a 'pacemaker' 
of lymphopoiesis. Thymus performs a vital part in the 
development of immune response in the foetal period. The 
distribution of the epithelial cells gives rise to the thymic 
epithelial reticulum, which becomes occupied by blood 
vessels from the contiguous mesenchyma. Lymphoblasts 
derived from the bone marrow stem cells invade the interstices, 
filling the spaces between epithelial cells. Therefore, the 
thymus also referred to as a lympho-epithelial organ. Thymus 
is essential for the growth of the peripheral lymphoid tissue 
and their associated adaptive immune function. The 
thymus determines the number of lymphocytes in the 
lymphatic organs and regulates the immunologic competence 
of animals. It is also important in the production of the 
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(2007) noticed weak activity in capsule and 
stroma in all prenatal age groups of buffalo 
foetuses. In contrast to the present results, 

Yogesh (2007) and Geetha et al. (2016) stated 
that there was no alkaline phosphatase activity 
in all prenatal age groups of goat and mice, rat 

Fig. 1. (a) Photomicrograph showing PAS positive reaction in thymus of sheep foetus at 103 days of gestation (PAS×400). (b) Photomicrograph 
showing AB-PAS positive reaction in thymus of sheep foetus at 84 days of gestation (Combined Alcian blue-PAS×40). (c) Photomicrograph 
showing localization of tyrosine in thymus of sheep foetus at 126 days of gestation (Millon's reaction×400). (d) Photomicrograph showing 
lipid deposits in thymus of sheep foetus at 110 days of gestation (Oil Red O×400). [Hc- Hassall’s corpuscle; Me- Medulla; Co- Cortex; Se- 
Septa; Li- Lipids].

Fig. 2. (a) Photomicrograph showing alkaline phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori’s cobalt ×100). (b) 
Photomicrograph showing acid phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori's lead×100). [Hc- Hassall’s 
corpuscle; Me- Medulla; Co- Cortex; Se- Septa].

A

A

C

B

B

D

blood vessels. Whereas, moderate activity was 
found in cortex and medulla in all prenatal age 
groups of sheep. In contrast to the present 
results, Ramayya (2007) reported no acid 
phosphatase activity during prenatal period in 
buffalo foetuses. Acid phosphatase activity 
noticed in the present study was indication of 
lysosomal activity in the developing phase of 
thymus because of continuous tissue variation 

and guinea pig, respectively.

 ii) Acid phosphatase activity:

  The cortex, medulla and Hassall’s corpuscle 
showed strong activity for the presence of acid 
phosphatases (Fig. 2b) in all prenatal age groups 
whereas Yogesh (2007) stated that the acid 
phosphatase activity was moderate to intense in 
the capsule, septa, Hassall’s corpuscles and 
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Fig. 4. (a) Photomicrograph showing acid phosphatase reaction in thymus of sheep at 7 months of age (Gomori's lead×100). (b) Photomicrograph 
showing alkaline phosphatase reaction in thymus of sheep at 7 months of age (Gomori's cobalt×100).

A

C
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Fig. 3. (a) Photomicrograph showing AB-PAS positive reaction in 

thymus of sheep at 2 years of age (Combined Alcian blue-PAS × 

400). (b) Photomicrograph showing localization of tyrosine in 

thymus of sheep at 4 months of age (Millon’s reaction×400). (c) 

Photomicrograph showing lipid deposits in the septa of thymus in 

sheep at 2 years of age (Oil Red O×400). [Hc- Hassall’s corpuscle; 

Me- Medulla; Se- Septa; Li- Lipids].
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was noticed in the parenchymal region in all 
postnatal age groups (Table 2). In contrast to 
present results, Ramayya (2007) reported that 
there was no acid phosphatase activity in 
capsule, stroma and blood vessels during 
postnatal period.
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with age advanced. The moderate to strong acid 
phosphatase activity in thymus could be described 
to the release of lysosomal hydrolases, which 
might be associated with the cellular modifications 
occurring during histogenesis of thymus with 
the advancement of age (Yogesh, 2007).

Postnatal thymus:

a) Carbohydrate analysis:

 In postnatal age groups, a moderate neutral and acid 
mucopolysaccharide reaction was noticed in the 
Hassall's corpuscle and parenchyma of all postnatal 
age groups (Fig. 3a). In accordance with the present 
observations, Ramayya and Singh (2012) reported 
strong to moderate PAS positive activity in Hassall's 
corpuscles during pre-pubertal age groups of buffalo 
calves (Table 2).

b) Protein dynamics:

 The capsule and septa showed weak reaction 
whereas Hassall's corpuscles (Fig. 3b) showed 
moderate reaction for the presence of tyrosine in all 
postnatal age groups (Table 2). The protein content 
was not noticed in the postnatal age groups in any of 
the literature reviewed.

c) Lipid storage:

 The parenchyma of thymus showed mild reaction 

for lipids whereas strong lipid activity was noticed 
in the interlobular septa (Fig. 3c) in all postnatal age 
groups (Table 2). In contrast to the present results, 
Ramayya and Singh (2012) observed no activity for 
lipids in capsule of buffalo, but they have noticed 
lipids in reticular epithelial cells. According to 
Geetha et al. (2016), the accumulation of fats was 
more in the post-pubertal age groups when 
compared to prenatal and pre-pubertal age groups, 
which indicated the age-related involuntary changes 
of thymus indicated by invasion of adipose tissue, 
loss of lymphocyte population and formation of 
small pits.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  The alkaline phosphatase showed mild reaction 
(Fig. 4a) in the stroma. However, a strong 
reaction was noticed in the parenchymal region 
in all postnatal age groups whereas Ramayya 
(2007) reported that the alkaline phosphatase 
activity was strong in cortex and medulla of 
buffalo calves during 1 week to 3 months and 
moderate in 6 to12 months of age.

 ii) Acid phosphatase activity:

  The acid phosphatase showed mild reaction (Fig. 
4b) in the stroma. However, a strong reaction 

Table 1. Histochemical observations of thymus in prenatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule - - ++ to +++ - - -
Septa - - ++ to +++ + - -
Cortex - - ++ to +++ - +++ +++
Medulla - - ++ to +++ - +++ +++
Hassall’s Corpuscle +++ + to +++ ++ to +++ - +++ +++
Blood vessel +++ - ++ to +++ - - -

+++ Strong; ++ Moderate; + Weak; - No reaction

Table 2. Histochemical observations of thymus in postnatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule ++ - + - + +
Septa ++ - + - + +
Cortex - ++ - + +++ +++
Medulla - ++ - + +++ +++
Hassall’s Corpuscle - ++ ++ +++ +++ +++

+++ Strong; ++ Moderate; + Weak; - No reaction
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 Escherichia coli, a key member of the Enterobacte-
riaceae family, is a common inhabitant of the gastrointestinal 
tracts of humans, animals and birds, as well as in 
environmental reservoirs. Although most E. coli strains 
exist harmlessly as commensals, certain clones have 
acquired unique virulence factors that enable them to 
cause a wide range of diseases. Pathogenic strains of E. coli 
are implicated in diverse clinical syndromes, including 
gastrointestinal infections that cause diarrhea, urinary tract 
infections, and severe systemic illnesses such as sepsis and 
meningitis. Shiga toxin-producing E. coli (STEC) are 
especially concerning on a global scale, being major 
foodborne pathogens responsible for outbreaks ranging 
from watery diarrhea and hemorrhagic colitis to life-
threatening hemolytic-uremic syndrome (HUS). Historically, 
E. coli O157:H7 has been identified as the most important 
STEC serotype, accounting for a significant proportion of 
infections and fatalities (Scallan et al., 2011). However, 
non-O157 serogroups such as O26, O45, O103, O111, 
O121 and O145 are emerging as major contributors to 
illness. Ruminants are the primary reservoirs, with additional 
evidence pointing to wild animals as carriers. India is a 
country of immense geographical diversity, data on E. coli 
serogroups and their pathogenic profiles remain limited. 
This study aims to assess the prevalence of O26, O111, and 
O157 serogroups in E. coli isolates from diverse sources, 

*Corresponding author: sumanvph@gmail.com

pathotyping and antimicrobial resistance profiling to 
inform effective public health interventions.

MATERIALS AND METHODS

 A total of 341 samples comprising 65 cow milk 
samples, 64 buffalo milk samples, 66 cow rectal swabs, 64 
buffalo rectal swabs, 33 goat rectal swabs and 49 poultry 
cloacal swabs were randomly collected from Sambhal 
district of Uttar Pradesh, India.

 Milk samples were centrifuged at 3500 rpm for 10 
minutes and the pellet was inoculated into MacConkey 
broth at 37° C for 18-24 hours, rectal and cloacal swabs 
were also inoculated into MacConkey broth under similar 
conditions. After incubation, broth was streaked onto 
MacConkey Lactose Agar plates from which the selected 
colonies were streaked onto eosin methylene blue (EMB) 
Agar and incubated for 24 hours. After incubation plates 
were examined, typical E. coli-like colonies were selected 
and screened for the IMViC tests. The cultures giving 
typical (+, +, −, −) reaction were confirmed as E. coli. 
Further molecular conformation was done by targeting 
uidA and cydA gene. A total of 249 isolates were confirmed 
as E. coli through phenotypic and molecular methods. The 
confirmed isolates were screened for the presence of the 
O26, O111 and O157 serogroups using PCR. Following 
molecular confirmation of these O serogroups, all positive 
isolates were further screened by PCR for the presence of 
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ABSTRACT
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Distinct antimicrobial resistance profiles were observed among the isolates, with universal susceptibility to amikacin and chloramphenicol, higher 
resistance to Ampicillin, Ceftazidime and Ceftriaxone and resistance to Imipenem amongst O157 isolates, highlighting that resistance traits are not 
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and poultry, emphasizing their potential impact on food safety and public health.
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Ceftazidime and Ceftriaxone with Imipenem resistance 
found exclusively in O157 isolates. These findings underscore 
that antimicrobial resistance traits vary significantly among 
serogroups and are not strictly linked to serotype or pathotype 
classifications.
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Table 3. Details of Anti-microbial susceptibility pattern of conformed O-types isolates

Isolate ID(O-type) E736 E797 E1083 E1090 E1139 E1158 E1168 E1160
 (O26) (O26) (O26) (O157) (O26) (O26) (O111) (O111)

Ampicillin I R S R S R S R
Amoxicillin-clavulanic acid S S I R S S I S
Amikacin S S S S S S S S
Aztreonam S S S S R S S S
Chloramphenicol S S S S S S S S
Ceftazidime R S S S R I S R
Cefotaxime S S S S R S I S
Ceftriaxone S I S R R S S R
Cefoxitin S S S R R I S S
Cefpodoxime S S S S R S S S
Enrofloxacin S R S S S S S S
Imipenum S S S R S S S S
Nalidixic acid I S S S S R I R
Tetracycline S S S S S R S S
Trimethoprim-Sulfamethoxazole S S S S S R S S

* S- Sensitive *I- Intermediate *R-Resistance
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most virulent O-serogroups of E. coli using a PCR assay. 
The serogroups included O26, O111 and O157. These O 
serogroups were detected by using PCR assay by targeting 
various genes such as wzx and rfbE. We found five O26, 
two O111 and one O157 serogroups with a positivity of 
2.00%, 0.80% and 0.4%, respectively, among the 249 E. 
coli isolates screened. The O157 strain was isolated from 
buffalo fecal sample. Supporting our findings, Kumar et 
al. (2022) also reported that O157 was less common and 
associated with STEC. Abike et al. (2015) identified nine 
serogroups in dairy products, with O111 being the most 
prevalent. Pathotyping revealed that O111, O26 and O157 
consistently harbored STEC-associated genes (stx1/ 
stx2/hlyA). Details of positive O serogroups isolates and 
its relationship with pathotype are mentioned in table 2.

 All positive samples from PCR-based O antigen 
serogrouping were screened for the presence of various 
pathotypes, including enteropathogenic (EPEC), Shiga 
toxic E. coli (STEC), enterotoxigenic (ETEC), and 
enteroaggregative (EAEC) E. coli by detecting specific 
genes such as stx1, stx2, hlyA, bfp, lt, stII and aggR, 
respectively. Pathotyping results revealed that all the O26, 
O111 and O157 isolates carried STEC virulence genes and 
were identified as STC pathotype. The O157 and O111 
confirmed isolates revealed the presence of all the three 
(stx1, stx2, hlyA) STEC genes. Among the five O26 isolates, 
four were having two STEC genes (stx1/stx2/hlyA) 
whereas one isolate derived from buffalo rectal sample 
possessed only one (stx1) STEC gene. Amongst these 
STEC genes, sxt1 gene was present in all the O26, O111 
and O157 serogroups whereas hlyA gene was present in the 
only four isolates. Similar to our findings, Renter et al. 
(2005) confirmed that all O26, O111 and O157 serogroups 
possessed STEC genes. Merwad et al. (2014) identified 
STEC serogroups O26 and O111 in milk and fecal samples. 
In contrast to our findings, Malvi et al. (2015) detected the 
O26 serogroup within enteropathogenic E. coli (EPEC) 
strains, while Cardonha et al. (2004) identified the O111 
serogroup in enteropathogenic E. coli from sewage and 
nearby coastal areas in Brazil. Tamaki et al. (2005) 
analyzed 42 isolates of the O111 serogroup, classifying 11 
as EPEC, 6 as STEC and 14 as EAEC. Similarly, among 49 
O26 isolates, 3 were identified as EPEC, 9 as STEC, 1 as 
enterotoxigenic E. coli ETEC and 1 as EAEC.

 The Shiga toxin-producing E. coli (STEC) is a 
significant foodborne pathogen that can cause 
gastroenteritis, hemorrhagic colitis and hemolytic-uremic 
syndrome (HUS). The O157 serogroup is particularly 
associated with HUS, while other non-O157 important 
pathogenic serogroups include O26, O103, O111, O121 
and O145. Emerging serogroups, such as O104:H4, have 
also been implicated in outbreaks. The most prevalent 
pathogenic non-O157 STEC serogroups in the United 

pathotypes (STEC, EPEC, ETEC and EAEC) to identify the 
serogroups-pathotype relationship. The primers, their 
sequences and the annealing temperatures are listed in Table 1.

 Each PCR reaction was performed in a 200 µL 
Eppendorf tube with a total reaction volume of 25 µL. The 
reaction mixture consisted of 12.5 µL of 2X master 
mixture (containing dNTPs, Taq DNA polymerase, along 
with reaction buffer 1.5 mM MgCl ) and 5 to 10 pmol of 2

both forward and reverse primers. Additionally, 4 µL of 
DNA template was added and the volume was adjusted to 
25 µL using nuclease-free water. The PCR cycling 
conditions for gene amplification were: denaturation at 
94° C for 5 minutes, followed by 30 cycles of denaturation 
at 94° C for 30 seconds, annealing at the temperature 
specified for each primer (as listed in Table 1) and 
extension at 72° C for 45 seconds. A final extension was carried 
out at 72° C for 5 minutes. To prevent contamination, a 
non-template control (NTC) was included in each PCR 
run. PCR products (8 µL) were separated by electrophoresis 
on 1.5% agarose gels in 1X Tris-acetate-EDTA (TAE) 
buffer. The gels were stained with ethidium bromide (1 
mg/mL) and visualized under UV light.

  In addition, all verified O26, O111 and O157 strains 
were subjected to antimicrobial susceptibility testing via 
the disc diffusion method, following the protocols 
established by the Clinical and Laboratory Standards Institute 
(CLSI). For anti-microbial susceptibility pattern following 
antibiotics including ampicillin (10 µg), amoxicillin-
clavulanic acid (20/10 µg), ceftriaxone (30 µg), 
cefpodoxime (10 µg), aztreonam (30 µg), cefotaxime (30 
µg), cefoxitin (30 µg), ceftazidime (30 µg, amikacin (30 
µg), chloramphenicol (30 µg), enrofloxacin (5 µg), 
imipenem (10 µg), nalidixic acid (30 µg), sulphametho-
xazole-trimethoprim (1.25-23.75 µg) and tetracycline (30 
µg) were used.

RESULTS AND DISCUSSION

 A total of 249 E. coli isolates were recovered from 
341 samples by targeting uidA and cydA gene using PCR 
assay, resulting in an isolation rate of 73.02%. The sample 
sources included 50.76% cow milk samples, 54.68% 
buffalo milk samples, 86.36% cow rectal swabs, 85.93% 
buffalo rectal swabs, 81.81% goat rectal swabs and 
85.71% poultry cloacal swabs. Conventional serotyping, 
the standard method for detecting O-antigens in E. coli 
isolates, involves labor-intensive agglutination reactions 
with specific antisera. This study used a PCR-based O-
typing method utilizing 3 primer pairs, referred to as E. coli 
PCR-based serogrouping, which is a more efficient approach. 
The selected primers represent the most commonly employed 
molecular techniques for the identification of pathogenic 
bacteria, facilitating rapid and reliable screening of O 
types in E. coli isolates. In this study, we targeted the three 
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States are O26, O45, O103, O111, O121 and O145, 
causing over 70 to 83% of the total non-O157 STEC 
illnesses (Bettelheim, 2007).

 The antimicrobial resistance patterns of O26, O111 
and O157-confirmed isolates exhibited distinct variations. 
All three serotypes were found to be susceptible to 
Amikacin and Chloramphenicol. The highest resistance 
rates were recorded against Ampicillin (50%) followed by 
Ceftazidime and Ceftriaxone (37.5%) across all positive 
serotypes. Resistance against cephalosporin antibiotics 
has been reported previously by Bairwa et al. (2023). 
However, resistance to Imipenem was observed exclusively 
in O157-positive isolates. A detailed antimicrobial 
resistance pattern is presented in Table 3. There was no 
observed correlation between antimicrobial resistance patterns 
and serogroups or pathotypes, as these characteristics 

exhibited significant variation. Similar to our research 
Mora et al. (2005) also found that the resistance profiles of 
both O157:H7 and non-O157 STEC (which include 
serogroups such as O111 and O26) varied significantly 
among isolates, with no clear correlation between the 
resistance patterns and the serogroup or pathotype. This 
indicates that, despite classification into different 
serogroups (e.g. O111, O157, O26), the antimicrobial 
resistance traits are not strictly linked to these groups but 
rather show high variability.

CONCLUSION

 This study revealed a low prevalence of highly 
virulent serogroups (O26, O111 and O157) among diverse 
samples collected from Sambhal district, Uttar Pradesh. 
All these O-types possessing STEC genes. The data further 
revealed that while O157 and O111 isolates consistently 
possessed all three virulence determinants, O26 strains 
displayed variable gene carriage, with some isolates 
harboring only stx1. This variability in virulence profiles, even 
at low prevalence, highlights the complex epidemiological 
landscape of STEC and underscores their significant 
public health potential. Overall, these findings advocate 
for the continued implementation of targeted molecular 
surveillance and enhanced food safety protocols to mitigate 
the risks associated with emerging STEC strains in livestock, 
poultry, and related food products. The study revealed that 
while all isolates were susceptible to amikacin and chlora-
mphenicol, high resistance was observed to Ampicillin, 

Table 2. Details of positive O serogroups and its relationship 
with pathotype

Isolate Sample type O serogroups Pathtyping Pathotypes
No.   gene

E736 Poultry cloacal O26 stx1 and hlyA STEC

E797 Buffalo rectal O26 stx1 STEC

E1083 Cow milk O26 stx1 and stx2 STEC

E1090 Buffalo rectal O157 stx1, stx2 & hlyA STEC

E1139 Poultry cloacal O26 stx1 and stx2 STEC

E1158 Cow rectal O26 stx1 and stx2 STEC

E1168 Buffalo rectal O111 stx1, stx2 & hlyA STEC

E1160 Cow rectal O111 stx1, stx2 & hlyA STEC

Table 1. Details regarding the primers, including their specific annealing temperature and product size

S.No. Type Gene Primer Annealing Product Reference
    temp. (°C) size (bp)

1. E. coli cydA F-CGCCGATGCAGATATTCG 60 398 Chopra et al., 2021
   R-GCTGTGACGCACAGTTCATAG   
2.  uidA F- CGCCGATGCAGATATTCG 60 603 Chopra et al., 2021
   R- GCTGTGACGCACAGTTCATAG   
6. O26 wzx F-GGGGGTGGGTACTATATTGG 67 241 Paddock et al. (2012)
   R-AGCGCCTATTTCAGCAAAGA   
8. O111 wzx F-CAAGAGTGCTCTGGGCTTCT 67 451 Paddock et al. (2012)
   R-AACGCAAGACAAGGCAAAAC   
9. O157 rfbE F-CAGGTGAAGGTGGAATGGTTGTC 64 296 Bertrand and Roig (2007)
   R-TTAGAATTGAGACCATCCAATAAG   
10. STEC stx1 F-CAGTTAATGTGGTGGCGAAGG 62 348 Cebula et al. (1995)
   R-CACCAGACAATGTAACCGCTG   
11.  stx2 F-ATCCTATTCCCGGGAGTTTACG 62 584 Cebula et al. (1995)
   R-GCGTCATCGTATACACAGGAGC   
12.  hlyA F-AGCTGCAAGTGCGGGTCTG 62 569 Wang et al. (2002)
   R-TACGGGTTATGCCTGCAAGTTCAC   
13. ETEC staII F-AAAGGAGAGCTTCGTCACATTTT 62 129 Vidal et al. (2004)
   R-AATGTCCGTCTTGCGTTAGGAC   
14.  Lt F-GCACACGGAGCTCCTCAGTC 62 218 Vidal et al. (2004)
   R-TCCTTCATCCTTTCAATGGCTTT   
15. EPEC bfp F- GGAAGTCAAATTCATGGGGGTAT 62 254 Vidal et al. (2004)
   R- GGAATCAGACGCAGACTGGTAGT   
16. EAEC aggR F-GTATACACAAAAGAAGGAAGC 52 254 Ratchtrachenchai et al. (1997)
   R-ACAGAATCGTCAGCATCAGC
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ABSTRACT

 Pastoralism, one of the world's oldest and most sustainable livestock management systems, remains integral to the livelihoods of several 
nomadic communities in India. In Punjab, pastoralist groups, especially the Gujjars, migrate seasonally from Jammu & Kashmir and Himachal 
Pradesh in search of better grazing lands. The present study aimed to assess the training needs of pastoralists in Punjab by examining their knowledge 
levels across six key areas of dairy farming: breeding, feeding, housing and management, healthcare, marketing, and government services. Data were 
gathered from 90 pastoralists across Majha (Group-I), Malwa (Group-II) and Doaba (Group-III) regions through structured personal interviews. The 
findings revealed significant regional differences in knowledge indices (at p<0.01), with Group-II (Malwa) consistently outperforming other 
regions. Notably, government services emerged as the area with the lowest awareness, highlighting a pressing need for institutional outreach. The 
training needs order of pastoralists of Punjab was reported to be at I, II, III, IV, V and VI for government services, feeding, marketing, housing & 
management, healthcare and breeding respectively. Feeding practices and marketing skills also ranked high in training priority, whereas breeding 
was identified as the least urgent. The study emphasizes the necessity of culturally sensitive, community-based training interventions, particularly in 
government schemes, feed management, and market linkages, to enhance the livelihoods and well-being of pastoralist communities in Punjab.

Keywords: Knowledge Index, Training Needs, Pastoralists, Punjab
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 There are several indigenous groups in India known 
as tribes that have not yet adopted the ways of the modern 
world. India has the second-largest tribal population in the 
world, numbering about 84.4 million. Pastoralism is one of 
the most ancient, robust, and sustainable systems of raising 
livestock; it originated in Northeast Africa as early as 9000 
B.P. (Dong, 2016). Pastoral groups in India are classified 
as nomadic tribes (GOI, n.d.). Pastoralism is the branch of 
agriculture where pastoralists raise cattle for the purpose 
of making money off of their products (Djordjevic 
Milošević & Milovanović, 2020). This could be nomadic, 
which means relocating frequently in pursuit of water and 
grazing places in the form of new pasture, or stationary, 
which involves maintaining cattle in a semi-permanent 
region, typically close to farms and villages (Turner & 
Schlecht, 2019). About 200 million transhumant and 
nomadic pastoralists worldwide make a living in isolated, 
hostile areas where traditional farming is either impossible 
or very difficult (IFAD, 2012).

 Pastoralism is a socio-cultural and economic way of 
life that depends on raising livestock and is maintained by 
regional migration. For centuries, pastoralists have 
maintained livelihoods and managed and preserved 
deserts and dry lands through complex systems of 
governance based on sustainable animal rearing methods, 
customary rules and regulations, and the authority of 
customary institutions (Duncan, 2013). Despite their 

smaller numbers, these pastoral communities play a 
crucial role in the creation and conservation of rare animal 
breeds. Typically, they keep low-yielding animals for 
subsistence (Pathania et al., 2008).

 For pastoralists, raising livestock is their main 
source of income (Roy et al., 2013). In addition to 
providing for their families, pastoralists significantly 
boost the economies of developing nations by bringing 
protein to towns and villages (Blench, 2000).

 For many decades, dairy farming has been an 
integral part of these marginalized communities’ lives, 
providing a crucial source of income, sustaining their 
socioeconomic well-being, and preserving their cultural 
identity. Tribal inhabitants, however, continuously score 
the lowest on a number of national economic, educational, 
and health metrics despite their extraordinary resilience. 
This is made worse by their restricted access to social 
services. They consequently struggle with a poorer 
standard of living than their peers, constantly hampered by 
a variety of limitations. Addressing the inequalities and 
difficulties marginalized populations, like India's tribal 
farmers, confront is crucial for sustainable development 
and equitable progress.   Considering this urgent reality, it 
is more important than ever to evaluate people’s quality of 
life (QoL), particularly in tribal areas (Timba, 2023).

 Training needs assessment of pastoralists is important 
for pastoralists as it can increase output by optimizing 
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nutritional strategies and herd oversight; protect 
community health by implementing sanitary milking 
protocols and effective pasteurization methods; promote 
animal well-being by training pastoralists in preventive 
health measures and disease management. Broaden 
market access by delivering training in cooperative 
governance, entrepreneurial skills, and product value-
addition techniques. Maximize adoption by embedding 
training within pastoralists' cultural contexts and everyday 
landscapes. There is scanty research literature regarding 
training needs assessment of pastoralists. So the present 
study was designed to assess the training needs of 
pastoralists of Punjab in a comprehensive manner.

MATERIALS AND METHODS

Location of study and sampling procedure

 A total of 90 pastoralists were selected from three 
regions Majha (Group-I), Malwa (Group-II) and Doaba 
(Group-III) of Punjab by purposive selection method since 
pastoralists do not have a fixed location of residence and 
practice transhumance. 30 pastoralists were selected from 
each region, respectively. The data was collected at their 
doorstep in different regions of Punjab with the help of pre-
structured interview schedule by personal interview method 
to observe knowledge level of pastoralists. The total of 8 
questions for breeding, 9 questions/items feeding, 7 
questions for housing and management practices, 4 
questions for marketing, 5 questions healthcare practices 
and 7 questions for government policies were finalized in 
interview schedule after discussion with subject matter 
expert, progressive farmers, field veterinarians and 
carefully examining research literature.

Measurement of Knowledge Index

 The various knowledge indices for various farming 
practices- the breeding knowledge index (KIB), feeding 
knowledge index (KIF), housing and management 
knowledge index (KIHM), healthcare knowledge index 
(KIH), marketing knowledge index (KIM), government 
services knowledge index (KIG) - were determined by 
dividing the total score by the highest possible score and 
multiplying the result by 100.

KI = Obtained score/Maximum possible score × 100

 The Knowledge index on pastoralists was also 
calculated by using the following-

Formula: KIP = KIB + KIF + KIHM + KIH + KIM + KIG

 The different knowledge indices were ranked in to 
order for different regions.

Assessing Training needs

 The assessment of perceived training needs was 

based on the premise that a person’s perceived training 
needs would decrease with increasing KI score. Training 
needs were also ranked in ascending order. A region’s 
training requirements were determined using the 
knowledge indexes specific to that area.

RESULT AND DISCUSSION

Ranking of Knowledge Index

 The results as presented in Table 1 shows the 
pastoralist’s knowledge index on different dairy farming 
practices. Findings of the study showed with Group II 
having the highest overall KI followed by Group-III and 
Group-I. Among the six dairy farming practices, breeding 
recorded the highest overall KI, followed by healthcare, 
housing and management, marketing and feeding, while 
government services had the lowest KI. This ranking 
suggests that pastoralists exhibit the most knowledge in 
breeding and healthcare but dearth knowledge regarding 
government services. In terms of regional rankings, 
Group-II had the highest knowledge scores across most 
practices, particularly thriving in healthcare and 
marketing. Group-III have highest in breeding, but its 
knowledge in feeding was significantly lower than other. 
Group-I showed the lowest overall knowledge, with 
government services knowledge being completely void.

 The overall Knowledge Index highlights Group-II 
as the most informed group (66.73%), followed by Group-
III (43.62%) and Group-I (38.85%) indicating that Malwa-
based pastoralists have comparatively higher knowledge 
across all domains, while Majha-based pastoralists are the 
most disadvantaged, particularly in accessing government 
resources as similar with findings of Gour et al. (2015) 
Sabapara (2012).

Ranking of Knowledge Indices and Training needs

 From Fig. 1 and Table 2; the ranking of dairy 
farming practices in three regions- Group-I, Group-II and 
Group-III according to their performance is made by rating 
their Knowledge Index (KI). The results show noticeable 
regional differences in knowledge levels, with Group-II 
having the highest overall KI followed by Group-III and 
Group-I. The training-needs rankings show a distinct 
hierarchy of capacity-building priorities as follows:

l Across all groups, government services have been 
identified as the most significant training need (Order 
I), indicating pervasive gaps in access to institutional 
frameworks for livestock management, veterinary 
extension and policy support.

l The fact that feeding practices came in second place 
(Order II) highlights the serious issue of seasonal 
forage shortages and nutritional deficiencies that 
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restrict milk production in native herds.

l Marketing came in third place (Order III), emphasizing 
the necessity for pastoralists to improve their business 
organization, value-chain involvement and market 
connections.

l Following housing and management (Order IV), there 
was a moderate need for training to enhance shelter 
design, herd monitoring and general husbandry 
procedures.

l Healthcare came in fifth place (Order V), indicating 
the need for improved preventive medicine knowledge, 
mastitis management and fundamental veterinary care.

l Although breeding frequently appears prominently in 
other dairy-farmer assessments, it was consistently 
ranked lowest in training priority (Order VI), indicating 
that pastoralists view themselves as relatively more 

knowledgeable or deem it a less urgent need in this area.

l The top training needs for Group-I were identified as 
housing and management, which was followed by 
marketing, breeding, feeding, and healthcare. There is 
a clear gap in extension service outreach, as government 
services continue to be the most needed and least 
accessed area for intervention (Order I).

l Healthcare was the most important training need in 
Group-II, followed by marketing, breeding, feeding, 
and housing and management. Once more, the top 
training priority was determined to be Government 
Services. The group’s active involvement in the 
livestock trade and increased awareness of disease-
related losses are reflected in the strong emphasis on 
healthcare and market engagement.

l The highest training priority for Group-III was breeding, 
which also had the highest KI score. Healthcare, 
housing and management, marketing, and feeding 
came next. It is noteworthy that Government Services 
once more occupied the first order of need (Order I), 
suggesting that systemic barriers to accessing public 
veterinary and advisory services continue to affect 
even relatively better-informed groups.

CONCLUSION

 According to the training requirements assessment, 
training about knowledge on government services should 
be given I ranking. The results on feeding revealed as 

Table 1. Knowledge index about different practices

Parameter Dairy farming practices Group-I (n=30) Group-II (n=30) Group-III (n=30) Total (N=90)

a b c dKnowledge index (Mean ± S.E.) Breeding (8) 47.08  ± 2.14 77.08  ± 4.02 67.08  ± 2.57 63.75  ± 2.17
a b c d Feeding (9) 45.55  ± 2.57 76.29  ± 3.40 37.03  ± 1.63 52.96  ± 2.34
a b c d Housing and management (7) 54.28  ± 2.77 69.53  ± 2.72 45.24  ± 3.22 56.35  ± 1.97
a b c d Healthcare (5) 48.67  ± 3.13 80.67  ± 1.51 47.33  ± 2.03 58.89  ± 2.10
a b c d Marketing (4) 37.50  ± 2.61 79.17  ± 2.42 45.00  ± 3.47 53.89  ± 2.52

a b c d Government services (7) 0.00  ± 0.00 17.62  ± 3.85 20.01  ± 2.12 12.54  ± 1.73
a b c dOverall KI (Mean ± S.E.) 38.85  ± 2.20 66.73  ± 2.99 43.62  ± 2.51 49.23  ± 2.14

Values with different superscript differ significantly at P< 0.01

Table 2. Ranking of knowledge indices and training needs of pastoralists for different practices

Dairy farming practice Group-I (n=30) Group-II (n=30) Group-III (n=30) Overall (N=90)

 KI Ranking Training KI Ranking Training KI Ranking Training KI Ranking Training
  of KI needs  of KI needs  of KI needs of KI needs
   order   order   order  order

Breeding 47.08±2.14 III IV 77.08±4.02 III IV 67.08±2.57 I VI 63.75±2.17 I VI

Feeding 45.55±2.57 IV III 76.29±3.40 IV III 37.03±1.63 V II 52.96±2.34 V II

Housing and 54.28±2.77 I VI 69.53±2.72 V II 45.24±3.22 III IV 56.35±1.97 III IV
management

Healthcare 48.67±3.13 II V 80.67±1.51 I VI 47.33±2.03 II V 58.89±2.10 II V

Marketing 37.50±2.61 V II 79.17±2.42 II V 45.00±3.47 IV III 53.89±2.52 IV III

Government services 0.00±0.00 VI I 17.62±3.85 VI I 20.01±2.12 VI I 12.54±1.73 VI I

Fig. 1. Ranking of Training needs of Pastoralists of Punjab
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second on the training priority list; suggesting that feeding 
management has lack of understanding, especially in 
Group-III and Group-I. The third most important area that 
needed training was marketing expertise. Given that 
breeding had the highest KI; it was ranked to be the lowest 
important for training. These results suggest for improving 
government and extension services, tackling feed-
management issues and cultivating market-oriented skills 
should be the primary goals of capacity-building programs 
for pastoralists. Although they can be adjusted as 
secondary priorities, support for housing, health and 
breeding should be maintained.
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 Infertility is a critical issue in the dairy sector, 

contributing to significant economic losses (Patel et al., 

2019). The reproductive issues such as repeat breeding, 

endometritis and retained placenta are often associated 

with microbial infections that can disrupt uterine and 

ovarian functions (Nguyen et al., 2025). These infections 

can significantly impact fertility and overall reproductive 

health in bovines. Bacterial infections of the reproductive 

tract play a crucial role in repeat breeding among bovines. 

Common bacterial pathogens identified in such cases 

include Staphylococcus, Escherichia coli, Klebsiella, 

Trueperella pyogenes and Pseudomonas. The presence of 

these bacteria can lead to inflammation of the endometrium 

leading to endometritis characterized by mucopurulent or 

purulent vaginal discharge (Neelam et al., 2018). This 

condition is often observed postpartum and can be 

diagnosed through clinical examination and bacteriological 

culture of vaginal swabs. The regular monitoring and 

prompt diagnosis of reproductive issues in bovines are 

essential for effective management and to mitigate the 

risks associated with reproductive tract infections 

(Nguyen et al., 2025).

 The bacterial infections of the uterus and vagina are 

typically treated with antibiotics. The choice of antibiotic 

regimen for treating reproductive tract infections in dairy 

animals is influenced by several factors, including the type 

of infection, its severity, the causative bacteria and the 

animal's overall health status (Moraes et al., 2024). 

Antimicrobial resistance (AMR) in bovine reproductive 

infections arises primarily due to inappropriate antibiotic 

use and selective pressure in the farm environment. Due to 

the complexity of reproductive tract infections and the 

potential for antibiotic resistance, it is crucial to conduct 

the isolation of the causative agent along with antibiogram 

studies for an accurate diagnosis and appropriate treatment 

plan. Addressing AMR in bovine reproductive infections 

requires a multifaceted approach, including the responsible 

use of antibiotics in animal husbandry, improved 

management practices for prevention and control of 

infections and enhanced research and surveillance systems 

to ensure sustainable dairy production (Manoj et al., 2024; 

Mekibib et al., 2024). Therefore, this study was carried out 

to analyze the bacterial association with reproductive 

problems among bovines of Haryana and adjoining States.

MATERIALS AND METHODS

Sample Collection

 This retrospective study analyzed the data for three 

consecutive years from 1 July, 2021 to 30 June, 2024. The 

vaginal swab/discharge received at the College Central 

Laboratory, Lala Lajpat Rai University of Veterinary and 

Animal Sciences, Hisar, Haryana for the bacteriological 

examination were used for this study. These samples were 

routinely submitted to the laboratory for the cultural 

examination and antibiotic sensitivity testing either by the 

dairy farmers or veterinarians of the Haryana and 

adjoining States. The details of each case were recorded 

from the owner of the animal. The bovines involved in this 

study were exhibiting reproductive issues such as repeat 
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 A study for three years was carried out to know the bacterial association with reproductive problems among bovines of Haryana. The vaginal 
swabs or discharges were collected from bovines exhibiting reproductive issues such as repeat breeding, endometritis and retained placenta to assess 
the presence of pathogenic bacteria. The bacterial isolates were phenotypically identified based on their colony morphology, haemolytic pattern, 
biochemical tests and Gram staining pattern. A total of 857 bacterial isolates were obtained from the vaginal samples collected from 416 bovines. The 
major pathogenic bacterial isolates were found as Staphylococcus (34.89%), Streptococcus (30.46%) and E. coli (24.04%). All the isolates were 
analyzed for their antimicrobial susceptibility pattern. Among 26 antibiotics used in this study, the greatest resistance level was observed towards 
carbenicillin (93.38%). However, the isolates exhibited maximum sensitivity for gentamicin (58.31%) followed by ciprofloxacin (43.98%). The 
reduced sensitivity of the isolates to frequently used antibiotics for both human and animal use suggests that there is a worrisome level of antibiotic 
resistance across the study area. There is utmost need to focus on the judicious use of antibiotics in bovines of the States.
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cause infertility in animals as it impedes uterine involution, 

delays the onset of first estrus, increases the number of 

services per conception and extends the interval to calving 

(Gani et al., 2008, Neelam et al., 2018). Endometritis due 

to bacterial pathogens has been identified as a leading 

cause of conception failure in a significant proportion of 

bovines in India (Udhayavel et al., 2013). Out of 416 

vaginal swab samples analyzed, 380 samples (91.35%) 

were found as culture positive for microorganisms and a 

total of 857 pathogenic bacterial isolates were obtained 

from bovines involved in this study. Among these, 67.91% 

of isolates were identified as Gram positive, while 30.81% 

were found as Gram negative. In our study, Gram positive 

bacterial pathogens were more prevalent as compared to 

Gram negative bacterial isolates. Very few fungal isolates 

of Candida spp. (1.28%) were also recovered during this 

study.

 In this study, the major Gram positive bacterial 

pathogen associated with reproductive problems in 

bovines were found as Staphylococcus species with an 

average occurrence rate of 34.89%. The Streptococcus 

species were also found as significant contributors to 

reproductive tract infections, comprising 30.46% of the 

total isolates in this study. Trueperella pyogenes (2.33%) 

and Bacillus spp. (0.2%) were also recovered from bovines 

under this study. Among Gram negative bacteria, 

Escherichia coli were found as the most predominant 

bacteria (24.04%) followed by Klebsiella spp. (5.02%), 

Pseudomonas spp. (1.05%) and Proteus spp. (0.7%) from 

the bovines of study area (Table 1). These results are 

similar to the findings from infertility cases of bovines 

reported by other studies (Gani et al., 2008, Bhat and 

Bhattacharyya, 2013, Patel et al., 2019). However, some 

studies have identified Escherichia coli as the most 

prevalent bacterial pathogen in reproductive infections in 

bovines (Udhayavel et al., 2013, Pohl et al., 2018, Mekibib 

breeding, endometritis or retained placenta.

Isolation of the bacteria

 A total of 416 vaginal swab/discharge samples were 

subjected to bacteriological analysis as per the standard 

method (Quinn et al., 2011). The bacterial isolation of both 

Gram positive as well as Gram negative organisms were 

performed separately using sheep blood agar (SBA) and 

Mac Conkey’s Lactose agar (MLA) plates, simultaneously 

under aseptic conditions. These plates were incubated 

aerobically at 37º C. The plates were checked for bacterial 

growth after 16-18 hours of incubation. If no growth were 

observed, then the plates were reincubated upto 48 hours. 

The colonies developed on the SBA and MLA was 

identified presumptively, based on their morphological 

and phenotypical features such as colony size and shape, 

haemolytic pattern, colour development, biochemical tests 

and Gram staining.

In vitro antimicrobials sensitivity testing

 The bacterial isolates obtained were tested for their 

antibiotic susceptibility pattern using the Kirby-Bauer disc 

diffusion method according to CLSI guidelines (2020). A 

total of 26 different antibiotics from nine classes viz. 

aminoglycosides, penicillins, cephalosporins, lincomycins, 

macrolides, phenicol, quinolones, sulphonamides, 

tetracyclines were used, which include the following 

antibiotics, amoxicillin (10 µg), ampicillin (10 µg), 

amoxyclav (10 µg), amikacin (30 µg), chloramphenicol 

(30 µg), carbenicillin (100 µg), clindamycin (2 µg), 

ciprofloxacin (10 µg), cephalexin (10 µg), co-trimoxazole 

(25 µg), cloxacillin (30 µg), cefoperazone (75 g), 

ceftriaxone (30 µg), cephotaxime (30 µg), erythromycin 

(15 µg), enrofloxacin (10 µg), gentamicin (10 µg), kanamycin 

(30 µg), levofloxacin (5 µg), moxifloxacin (5 µg), neomycin 

(30 µg), oxytetracycline (30 µg), penicillin (10 units), 

streptomycin (10 µg) and tobramycin (30 µg). The isolates 

were classified as resistant, intermediate or sensitive towards 

the tested antibiotics based on the zone of inhibition developed 

as per manufacturer’s quality control instructions (HiMedia, 

Mumbai, India).

RESULTS AND DISCUSSION

 The major reproductive health problems affecting 

dairy bovines in India include anoestrus, repeat breeding, 

retention of foetal membranes, dystocia, abortion, uterine 

and vaginal prolapse as well as various uterine infections 

such as endometritis and pyometra (Khan et al., 2016, 

Ashoo et al., 2020). Bacterial isolation from uterine 

secretions of bovines with endometritis has identified a 

diverse array of microorganisms. Bacterial endometritis 

Fig. 1. In vitro antibiotic sensitivity pattern of bacterial pathogens 
isolated
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et al., 2024). The variation in the percentage of different 

organisms observed may be attributed to differences in the 

animals’ health status, the prevalence rate of organisms in 

a specific area and individual susceptibility among the 

animals (Kusum et al., 2022). Some studies do not 

consistently identify a specific bacterium or group of bacteria 

as the primary cause of uterine infections in bovines, 

instead they recognize mixed bacterial contamination as 

the underlying cause (Mekibib et al., 2024). In our study as 

well, the majority of infections were found to be of mixed 

nature (Table 1).

 All the isolates obtained were subjected to in vitro 

antibiotic sensitivity testing. The sensitivity patterns of 

isolates were given in Fig. 1. Our investigation into the 

antibiotic susceptibility profiles of bacteria isolated from 

bovines revealed that the infections were of a multidrug-

resistant nature, exhibiting varying levels of resistance to 

two or more of the tested class of antibiotics. Among 26 

antibiotics used in this study, the greatest resistance level 

was observed towards penicillin group of antibiotics 

especially to carbenicillin (93.38%). However, these isolates 

had shown maximum sensitivity for aminoglycosides 

(gentamicin, 58.31%) and fluoroquinolones (ciprofloxacin, 

43.98%) class of antibiotics. Mekibib et al. (2024) also 

identified gentamicin as the most effective antimicrobial 

agent in their study. Bacterial infections responsible for 

reproductive diseases in bovines generally localize within 

the tubular genital tract. According to Pyorala et al. (2014), 

recent research consistently indicates that routine parenteral 

antibiotic treatment for all bovines with reproductive 

disorders is not justified. The efficacy of antimicrobial 

agents may differ significantly depending on geographical 

variations, prevailing bacterial resistance patterns and the 

health status of individual animals (Reygaert, 2018).

CONCLUSIONS

 The study identified multiple bacterial species 

associated with reproductive problems in bovines of 

Haryana State. Gram-positive organisms such as 

Staphylococcus and Streptococcus spp. were the most 

frequently isolated pathogens in the present study. Varying 

degrees of resistance to many of the tested antibiotics were 

also observed, however gentamicin proved to be effective 

against most of the isolates. These findings underscore the 

importance of responsible use of antibiotics to prevent the 

emergence of resistance. Promoting awareness among 

dairy farmers about proper herd health management and 

the adverse effects of indiscriminate antibiotic use is 

essential. In summary, AMR poses a significant threat to 

global health, necessitating urgent and coordinated actions 

across human, animal and environmental health sectors. 

By adopting One Health approach we can mitigate the 

risks associated with AMR and safeguard the effectiveness 

of antimicrobial treatments for animals as well as public 

health.
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ABSTRACT

 Diabetes has evidence in ancient literature, though recently is being considered as most emerging disease condition in both human and 
companion animals. Diabetes mellitus is a common endocrine disorder in dogs, presenting with persistent hyperglycemia and clinical signs such as 
polyuria, polydipsia, polyphagia, and weight loss. The present study was undertaken to evaluate the blood glucose level alterations in canine diabetes 
mellitus and compare therapeutic management strategies with special reference to blood glucose as a diagnostic tool. Out of 642 dogs screened, 12 
were diagnosed as diabetic and randomly divided into two groups. Group-I (n=6) received an alternative therapy comprising activated zinc, arginine, 
calcium pantothenate, L-carnitine and lettuce extract, while Group-II (n=6) was treated with recombinant insulin @ 0.5 IU/kg intramuscularly, twice 
daily. Dogs were monitored clinically and through haemato-biochemical parameters, including random, fasting, and post-prandial blood glucose, 
over 21 days. Both groups showed improvement, but insulin therapy produced more consistent and significant reductions. In Group-II, random 
glucose decreased from 278.33±28.93 mg/dl to 146.00±11.10 mg/dl, and fasting glucose from 230.22±17.27 mg/dl to 116.83±5.59 mg/dl, 
approaching normal values by day 21. Post-prandial glucose levels also improved markedly. In conclusion, canine diabetes can be effectively 
diagnosed and managed with proper monitoring and recombinant insulin remains the most reliable treatment for achieving normoglycemia.

Keywords: Diabetes mellitus, Dogs, Glucose
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 Diabetes mellitus (DM) is one of the most common 
metabolic diseases affecting middle-aged to geriatric dogs, 
characterized by hyperglycemia, glycosuria, polyphagia, 
polydipsia and weight loss, resulting from an absolute or 
relative deficiency of insulin. The syndrome, commonly 
referred to as diabetes, is a frequently occurring disease in 
humans as well as companion animals, especially dogs. 
The reported incidence in dogs ranges between 0.2-1.3% 
of the canine population worldwide (Guptill et al., 2003; 
Hess et al., 2000).

 DM exerts a significant impact on canine health, 
with complications that substantially reduce quality of life 
and survival. Common clinical manifestations include 
persistent polyuria, polydipsia, polyphagia, weight loss 
and reduced immunity (Feldman & Nelson, 2004; Nelson, 
2015). Secondary complications are frequent, with 
bilateral cataracts reported in up to 75% of diabetic dogs 
within one year of diagnosis (Beam et al., 1999; Kooistra 
and Galac, 2012). Other sequelae include peripheral 
neuropathy, recurrent urinary tract infections, 
hepatopathy, and diabetic ketoacidosis, the latter being 
potentially life-threatening (Feldman and Nelson, 2004; 
Catchpole et al., 2005). Many cases progress insidiously 
and dogs are often presented only after significant 
complications have developed (Rand et al., 2004).

 Although insulin therapy remains the cornerstone of 
treatment and is generally life-saving, its limitations 
include the requirement for lifelong daily injections, close 
monitoring of blood glucose levels, risk of hypoglycemia, 

and variable owner compliance (Nelson, 2015; Behrend et 
al., 2018). Alternative and adjunctive therapies, such as 
dietary modification and oral hypoglycemic agents, have 
been investigated, such as zinc and arginine help to 
stimulate the secretion of insulin while the lettuce extract 
helps to reduce gastrointestinal glucose absorption (Cheta 
and Trifan, 2010) but the efficacy of these agents are 
limited compared with insulin (Eigenmann et al., 1985; 
Catchpole et al., 2005). This underscores the importance 
of early diagnosis, careful monitoring, and comprehensive 
long-term management to optimize prognosis in canine 
diabetes.

 Diagnosis of DM has evolved significantly over 
time (World Health Organization, 2011). Historically, 
diabetes was suspected through the sweet taste of urine and 
later confirmed primarily by glycosuria (Banting et al., 
1922). Today, diagnosis and treatment are largely based on 
measurement of blood glucose concentrations blood 
glucose concentrationsand associated biochemical 
parameters.

MATERIALS AND METHODS

 The study was carried out at the Teaching Veterinary 
Clinical Complex (TVCC) and Department of Veterinary 
Clinical Medicine, Ethics and Jurisprudence, Nagpur 
Veterinary College, Nagpur on diagnostic and therapeutic 
management of diabetes mellitus in canine. The dogs 
presented at TVCC with symptoms of polyuria, 
polydipsia, polyphagia and obesity of 5 years or and above, 
irrespective of breed and sex were screened for random 
blood glucose. Those having random blood glucose more *Corresponding author: kalyanithakur333@gmail.com
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than 150 mg/dl (Rucinsky et al., 2010) were included in the 
study and recently whelped bitches, bitches in estrus or 
cases of pseudo-pregnancy and pyometra were excluded. 
Complete clinical examination of the dogs was carried out 
proceeding with the owner’s complaint, history of the 
patient, signalment of the patient. Further, a thorough 
clinical examination was undertaken by considering the 
relevant points like polyuria, polydipsia, polyphagia and 
obesity. Haemato-biochemical estimations viz. Random 
blood glucose, Fasting blood glucose and Post-prandial 
blood glucose was carried out in each group.

 Dogs having blood sugar more than 150mg/dl were 
divided into two groups comprising of six dogs in each 
group. Group I dogs were treated with alternate therapy 
consisting combination of Syrup Activated Zinc, 
Activated Arginine, Calcium Pantothanate L carnitine and 
lettuce extract @ 1 ml/5 kg body weight. Group-II Dogs 
were treated with recombinant insulin, @ 0.5 IU/kg, i/m, 
after feeding at every 12 hrs interval.

 Observations of various parameters recorded during 
the experiment period were tabulated and the data was 
statistically analysed using one way classification and 
student t-test by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 In the period of study, total 642 dogs were screened 
having polyuria, polydipsia, polyphagia and obesity. Out 
of which 12 dogs had random blood glucose more than 150 
mg/dl and therefore were considered and evaluated for 
further biochemical parameters. The prevalence in this 
study was found to be 1.86 per cent. These findings are in 
accordance with Fracassi et al. (2004) who reported 1.33% 
of prevalence of Diabetes mellitus in dogs and Nelson and 
Reusch (2014) accounted hospital prevalence rate of 0.4 to 
1.2%. Whereas Shruthi et al. (2017) revealed incidence of 
Diabetes mellitus to be 0.14% in dogs.

 The blood glucose concentration was measured and 
the average ± S.E. of Random Blood Glucose was found to 
be 287.57±43.97 mg/dl in Group-I and 278.33±28.93 

thmg/dl in Group-II at 0  day, 257.50 ±37.89 mg/dl in group-
rdI whereas 241.50 ±24.12 mg/dl in group-II at 3  day, 

230.67 ±32.97 mg/dl in group-I  and 211.00 ±22.13 mg/dl 
thin group-II at 7  day, 195.17±25.47 mg/dl in group-I 

whereas 181.67±16.36 mg/dl in group-II at 14th day of 
treatment which reduces to 157.50±20.35 mg/dl and 

th146.00±11.10 mg/dl on 21  day of treatment, respectively. 
Qadri et al. (2015) suggested that blood glucose level may 
go up to 700-800 mg/dl although most remain in the range 
of 400-600 mg/dl.

 The average ± S.E. of Random Blood Glucose was 
found to be 287.57±43.97 mg/dl on day 0 in Group-I 
whereas 278.33±28.93 mg/dl in Group-II which gradually 
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reduced to 157.50±20.35 mg/dl and 146.00±11.10 mg/dl 
thon 21  day of treatment, respectively. There was no 

significant difference between the days as well as between 
the groups for Random Blood Glucose. It indicated that the 
Random Blood Glucose does not significantly change 

rd thduring 3  day to 21  day for both groups. In the present 
study persistent hyperglycaemia was recorded random 
which may be because of combination of resistance to the 
actions of insulin in liver and muscle together with 
impaired pancreatic β-cells function leading to relative 
insulin deficiency. However, in susceptible individuals it is 
likely that pancreatic β-cells are unable to sustain the 
increased demand for insulin. In the present subject it is 
likely that the excessive production of glucose in the liver 
and skeletal muscle result from resistance to the action of 
insulin.

 Medicament of Group-I consisted of zinc which is 
an essential component of many enzymes. Zinc deficiency 
has been observed secondary to energy metabolism 
derangement. Another component of this is activated 
arginine as we know that proteins from main structural 
components of body cells and an adequate intake is 
essential for health. Arginine is a conditionally essential 
amino acid. However, incorporation of this did not appear 
to restore post treatment blood glucose level to 
physiological value.

 The average ± S.E. of fasting Blood Glucose was 
found to be 248.67 ±44.97 mg/dl in Group-I whereas 

th230.22 ±17.27 mg/dl in Group-II at 0  day, 219.17±34.41 
rdmg/dl in group-I and 203.50 ±18.65 mg/dl in group-II at 3  

day,  191.83±26.94 mg/dl  in  group-I  whereas 
th175.17±18.96 mg/dl in group-II at 7  day, 166.33±23.65 

mg/dl in group-I and 147.17±11.11 mg/dl in group-II at 
th14  day, of treatment which reduces 133.67±12.96 mg/dl 

stin group-I whereas 116.83 ±5.59 mg/dl in group-II at 21  
day, respectively. Kumar et al. (2014) reported that in 
insulin treated dogs, concentration of fasting blood sugar 
varies between 100 and 300 mg/dl which is in accordance 
with the present findings of the study.

 The average ± S.E. of Fasting Blood Glucose was 
found to be 248.67±44.97 mg/dl on day 0 in Group-I and 
230.22±17.27 mg/dl in Group-II and reduced to 
133.67±12.96 mg/dl in group-I and 116.83±5.59 mg/dl in 

stgroup-II at 21  day, respectively. There was no significant 
difference between the days as well as between the groups. 
It indicated that the fasting blood glucose does not 
significantly change during 3 days to 21 days for both 
groups. In Group-II when compared with the Group-I, the 

stvalues at 21  day were found within the normal reference 
value. Hence the effectiveness of treatment in Group-II 
appears to be better.

 The Average±S.E. of Post-prandial Blood Glucose 
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recombinant insulin @ 0.5 IU/kg, intramuscularly twice a 
day resulted in significant decrease in blood glucose levels 
over the period of time.
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 Cattle hold immense significance in India's 
agricultural economy, culture, and everyday life. They 
play a crucial role in food production, rural livelihoods, 
and sustainable farming. As the world’s largest producer of 
milk, India relies heavily on cattle for dairy products, with 
indigenous breeds such as Gir, Sahiwal, and Hariana 
supporting millions of dairy farmers. Small and marginal 
farmers depend on cattle for income, employment, and 
nutrition. In many rural areas, bullocks continue to be used 
for plowing, transportation and various farm activities, 
particularly where mechanization remains limited. Cattle 
dung serves as natural manure, enhancing soil fertility and 
reducing reliance on chemical fertilizers. It is also used for 
biogas production, offering an eco-friendly energy source. 
Cattle contribute to sustainable farming by improving soil 
health through natural fertilization. Additionally, in 
Hinduism, cows are considered sacred and hold a vital 
place in religious rituals. Milk and dairy products are an 
integral part of the Indian diet, providing essential 
nutrients like protein and calcium. Beyond milk 
production and farm labor, cattle are deeply embedded in 
India's rural economy, traditional agricultural practices 
and ecological balance. Cattle breeds in India are 
categorized based on their milk yield, with high-yielding 
breeds distinguished from low or medium-yielding ones. 
The Hariana breed, native to Haryana, is primarily found in 
the districts of Rohtak, Hisar, Jind and Gurgaon. These 
cattle have a white or light grey coat, a strong and muscular 
build, long legs and a small hump. While primarily used as 
draught animals in agriculture, Hariana cows produce a 

moderate amount of milk, approximately 5-8 liters per day 
under proper management. They are known for their 
resilience, disease resistance and adaptability to hot 
climates, making them highly valuable to farmers in 
northern India. Breeders have always aimed to evaluate the 
production potential of dairy animals. Since the economic 
viability of the dairy industry depends on the productive 
and reproductive performance of cattle, identifying 
effective selection criteria is essential. According to Bakir 
and Cilek (2009), cattle reproduction is the foundation of 
economic returns. Breeding efficiency directly impacts 
profitability. Negussie et al. (1998) emphasized that 
developing suitable breeding strategies requires an accurate 
assessment of the reproductive efficiency of native cattle 
under different production conditions. Since breeding 
efficiency is a lifetime trait, selecting cattle based on this 
factor alone is often delayed due to the age of the animal at 
the time of evaluation. Predicting breeding efficiency 
early, using reproductive traits, helps in identifying high-
performing animals sooner. This approach also aids in the 
timely culling of less productive animals, reducing 
maintenance costs. According to Shetkar et al. (2021), 
lifetime productivity is a key factor in maximizing financial 
returns from an individual animal. Based on this 
understanding, research was conducted on Hariana cattle 
to develop a predictive model for breeding efficiency using 
multiple regression analysis.

MATERIALS AND METHODS

 In the present study breeding data were obtained 
from history sheet registers and herd inventory records of 
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Hariana cattle maintained at the Livestock farm complex, 
Pandit Deen Dayal Upadhyaya Pashu Chikitsa Vigyan 
Vishwavidyalaya Evam Go Anusandhan Sansthan, 
DUVASU, Mathura (UP). Information was collected on 
productive animals born between 1962 and 2024, totaling 
756 records. To assess breeding efficiency, outliers were 
removed and only data within the mean ± 3SD range were 
considered to ensure a normal distribution.

 Breeding efficiency was estimated by formula given 
by Wilcox et al. (1957).

 BE =

Where,

 B.E. = Breeding efficiency in percentage

 N = number of calving

 D = Number of days from first to last calving

 Means, standard deviations, standard errors and 
coefficients of variations of the BE were calculated 
according to the statistical method given by Snedecor and 
Cochran (1994).

 The non-genetic factor effects such as period of 
birth, season of birth, AFC age group (lower and higher 
AFC age group based in individual value lower or higher 
than population average) and parity (class 1 with 2-3 
parity; class 2 with 4-6 parity; and class 3 with 7 or more 
parity) of various traits were studied by least-squares 
analysis using the technique suggested by Harvey (1987). 
The models used were as follows:

 Y  = μ + P  + S  + A  + L  + eijklm i j k l ijklm

Where,
th th th th Y  - m  observation in l  parity, k  age group, j  ijklm

thseason and i  period of calving

 μ - Overall mean
th P  - Effect of i  period of birth (i = 1 to 6)i

th S  - Effect of j  season of birth (j = 1 to 4)j

th A  - Effect of k  AFC age group (k = 1 to 2)k

th L  - Effect of l  parity (l = 1 to 3)l

2 e  - Random error ~NID (0, σ )ijklm e

 Heritability was estimated by paternal half-sib 
(PHS) correlation method as suggested by Becker (1975). 
Correlation of breeding efficiency with first service 
period and first dry period was estimated as suggested 
by Becker (1975).

 The Variance Inflation Factor (VIF) tool is used to 
measure and quantify the extent of variance inflation. 
When predictors are correlated, the coefficient of 

determination becomes biased, leading to an increase in 
the standard error of predictor coefficients. As a result, the 
variance of predictor coefficients is inflated (Kumar et al., 
2019). VIF can be determined using the following 
formula:

VIF =

2 2 Where R  is the R – value obtained by regressing the i

ith predictor on the remaining predictors. A variance 
inflation factor exists for each of the i predictors in a 
multiple regression model.

 The multiple regression analysis was done as 
suggested by Draper and Smith (1987) with the help of 
following model:

 Y   =  a + b  X  + b  X  + …. + b  X  + ei 1 1 2 2 n n i

Where,

 Y  - Variable to be predictedi

 a, b , b , …, b  - Unknown parameters to be 1 2 n

estimated.

 X , X , …, X  - Traits whose values are known.1 2 n

2 e  - Random error, NID (0, σ )i e

 The coefficient of determination (R²) represents the 
percentage of total variability in the prediction that is 
explained by a set of independent variables. It is calculated 
through analysis of variance and varies across different 
models.

 Various statistical metrics, including Akaike 
information criterion (AIC), Bayesian Information 
Criterion (BIC), Mallow’s Conceptual Predictive Value 
(MCp), coefficients of determination (R²), mean absolute 
error (MAE), mean absolute percentage error (MAPE), 
Theil's U-statistic (U) and root mean square error (RMSE), 
were used to identify the optimal model(s) for predicting 
BEW in Hariana cattle. The best models were those with 
higher coefficients of determination (R²) and lower values 
of RMSE, MAE, MAPE, BIC, and RMSE. Additionally, 
models developed using artificial neural networks (ANN) 
were compared with the best multiple regression analysis 
(MLR) model. According to Kumar et al. (2019), the 
primary goal of model development is to predict the 
response variable using predictor variables. Since model 
development is research-intensive and time-consuming, 
evaluating a model’s predictive capability is crucial. 
Therefore, an ideal model should be both simple and 
highly accurate in its predictions.

RESULTS AND DISCUSSION

 Information was collected on productive animals 
born between 1962 and 2024, totaling 756 records. After 

365 × (N–1) × 100
D

1
21-R i
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Table 1. Least-squares means and standard error of 
breeding efficiency in Hariana cattle

Effects BEW (%)

Overall mean (µ) 69.5 ± 0.69 (738)
Season of Birth

Winter 69.2 ± 0.83 (365)
Summer 68.4 ± 1.20 (159)
Rainy 71.5 ± 1.59 (87)
Autumn 68.9 ± 1.33 (127)

Period of Birth
a1962-1970 69.0 ± 1.37  (139)**
b1971-1980 71.3 ± 1.20  (155)
b1981-1990 68.4 ± 1.21  (171)
b1991-2000 55.7 ± 1.21  (167)
b2001-2010 70.7 ± 1.98  (57)
c2011-2018 81.9 ± 2.13  (49)

AFC Class
aLower AFC Class 71.1 ± 0.88  (404)**
bHigher AFC Class 67.9 ± 0.95  (334)

Parity Groups
a2-3 64.1 ± 0.96  (270)**
b4-6 67.9 ± 0.94  (314)
c>7 76.5 ± 1.26  (154)

Winter: December to march, Summer: April to June, Rainy: July to 
August, Autumn: September to November. Similar/dissimilar 
superscript indicates the non-significant/significant differences 
between subclasses of means. Figures in parentheses are the number of 
observations. **Level of significance (P<0.01)

Table 2. VIF value for Breeding Efficiency by Tomar

Trait  VIF value

Age at first calving 1.005
First service period 2.262
First dry period 2.254

Table 3. Prediction equation for breeding efficiency (Wilcox)

2S. No. Dependent Independent R  (%) Linear regression equation’s
 variable variables

1. Breeding AFC 0.3 BE (W) = 70.609 -0.0022AFC

2. efficiency FDP 32.4 BE (W) = 81.998 – 0.0494FDP

3. (Wilcox) FSP 55.4 BE (W) = 88.134 – 0.0654FSP

4.  AFC, FDP 32.5 BE (W) = 85.511 - 0.00152AFC – 0.04933FDP

5.  AFC, FSP 55.4 BE (W) = 88.460 – 0.0002AFC – 0.0654FSP

6.  FDP, FSP 55.4 BE (W) = 88.305 – 0.0633FDP - 0.002FSP

7.  AFC, FDP, FSP 55.4 BE (W) = 88.673 – 0.0002AFC – 0.063FSP – 0.002FDP

Table 4. Estimation of intercept and regression coefficient(s) for breeding efficiency (Wilcox) in Hariana cattle

2Model Variable A AFC FSP FDP RMSE R  MAE MAPE U

1. AFC 70.609 -0.002 - - 16.51 0.3 13.67 22.84 0.239

2. FDP 81.998 - - -0.049 13.59 32.4 10.92 17.68 0.197

3. FSP 88.134 - -0.065 - 11.04 55.4 8.90 14.47 0.160

4. AFC, FDP 85.511 -0.001 - -0.049 13.58 32.5 10.89 17.61 0.197

5. AFC, FSP 88.460 -0.0002 -0.065 - 11.04 55.4 8.92 14.46 0.160

6. FDP, FSP 88.305 - -0.063 -0.002 11.04 55.4 8.92 14.45 0.160

7. AFC, FDP, FSP 88.673 -0.0002 -0.063 -0.002 11.05 55.4 9.00 14.44 0.160

Fig. 1. Regression of predicted on the actual BEW using MRA model 3 
in Hariana cattle

normalization, outliers were removed to estimate overall 
mean for breeding efficiency (Wilcox method). BEW was 
66.3% with standard error and standard deviation of 0.61 
and 16.9, respectively. The coefficient of variation 
estimated for breeding efficiency (Wilcox method) was 
25.49. The higher average of breeding efficiency (Wilcox 

method) were reported by Dhangar and Patel (1991) in 
Jersey×Kankrej (JK) F1 cross, Shelke et al. (1992) in Jersey 
×Red Kandhari half bred and Red Kandhari, respectively. 
Panwer et al. (1996) in Rathi, Habib et al. (2013) in Red 
Chittagong Cattle, Singh et al. (2016) in different Crossbred 

cattle and Barros et al. (2020) in Red Sindhi cattle also 
reported the higher mean of breeding efficiency (Wilcox 
method). Ebrahim (2018) in Friesian cattle estimated 
lower mean of breeding efficiency (Wilcox method) in 
Friesian cattle.
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RMSE, MAE, MAPE, U-statistic values has fulfilled the 
criterions. AIC (Akaike information criterion), BIC 
(Bayesian Information Criterion) and MCp (Mallow’s 
Conceptual Predictive Value) values for model 3 were 
-1973.905, -496.27 and 2.001, respectively. BIC value for 
Model 3 is lowest as compared to other models. The linear 
regression equation developed is given below.

 BE (W) = 88.134 – 0.0654FSP
2 The R  value of prediction was relatively high 

suggesting that the relationship between the predictors and 
the response variable is linear. The regression of predicted 
on actual breeding efficiency (Wilcox) using MRA model 
3 is represented in Fig. 1.

 Step wise regression procedure was used to predict 
the breeding efficiency (BEW) from first lactation traits 
viz. AFC, FDP and FSP under the present study. On 
analysis the co-efficient of determinations of 0.3%, 32.4%, 
55.4%, 32.5%, 55.4%, 55.4% and 55.4% for BEW were 
observed when AFC, FDP, FSP, AFC-FDP, AFC-FSP, 
FDP-FSP and AFC-FDP-FSP were used as independent 

2variables, respectively. The model with FSP (R  = 55.4%) 
as independent trait has been selected as optimum model to 
predict the breeding efficiency (Wilcox method). The 
model using AFC as independent variable had very low co-

2efficient of determination (R  value) of 0.3%. Model using 
2FDP for predicting BEW the R  was observed as 32.4 percent 

only. Results clearly depicted that the AFC and FDP didn’t 
influence BEW as that of FSP alone. In this study the FSP 
had a more influential effect on animals BEW as compared 
to different combinations of independent variables. Tomar 
et al. (2023) predicted BEW with lower co-efficient of 
determination of 36.3%. Gahlot (2003) predicted life time 
milk production in Tharparkar cattle with higher co-
efficient of determination of 74.48%. Shetkar et al. (2023) 
predicted the lifetime II milk yield with higher co-efficient 
of determination of 75.46%. Second lactation milk yield 
was predicted by Das et al. (2022) with higher co-efficient 
of determination of 83.7 percent in Deoni cattle. Dangar 
and Vataliya (2022) predicted life time milk yield with 
higher coefficient of determination of 98% in Gir cattle.

CONCLUSIONS

 The present study found a significant difference in 
breeding efficiency based on periods of birth, AFC class, 
and parity. This suggests that the breeding efficiency of 
Hariana cattle can be enhanced through optimal management 
practices. Multiple regression analysis (MRA) was used to 
predict BEW, with the best models selected based on 
higher coefficients of determination (R²) and lower values 
of AIC, BIC, RMSE, MAE, MAPE, and Theil’s U-statistic. 
The analysis considered various first lactation reproductive 

traits as independent variables, while breeding efficiency 
served as the dependent variable. The optimal model for 
BEW included the first service period as an independent 
variable and was expressed as BE(W)= 88.134- 
0.0654FSP, with an R² of 55.4%. The MLR method proved 
to be a simple and effective approach for predicting BEW.
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Least-Squares Analysis

 The overall least-squares mean for breeding 
efficiency (Wilcox method) estimated was 69.5±0.69 
percent (Table 1). In the present study it was observed that 
the season of birth had non-significant effect on breeding 
efficiency of the animal with least-squares mean of 
breeding efficiency 69.2 ± 0.83 percent in winters, 68.4 ± 
1.20 percent in summer, 71.5 ± 1.59 percent in rainy season 
and 68.9 ± 1.33 percent in autumn season. Period of birth 
had highly significant effect on breeding efficiency in the 
present study, the animals born during 2011-2018 period 
had highest breeding efficiency with least-squares mean of 
81.9 ± 2.13 percent and those born during the period of 
1962-1970, 1971-1980, 1981-1990, 1991-2000 and 2001-
2010 with observed least-squares means of 69.0±1.37, 
71.3 ± 1.20, 68.4 ± 1.21, 55.7±1.21 and 70.7±1.98 percent, 
respectively. In this study age at first calving had highly-
significant effect on breeding efficiency in Hariana cattle. 
Animals with Lower AFC were observed higher breeding 
efficiency of 71.1±0.88 percent as compared to higher AFC 
animals with least-squares mean of breeding efficiency 
67.9 ± 0.95 percent. In the present study parity of animals 
had highly significant effect on breeding efficiency of 
animals. Cows with more than 7 parity had higher breeding 
efficiency of 76.5±1.26 percent as compared to the animals 
with 2 to 3 parity and 4 to 6 parity with least-squares mean 
of breeding efficiency 64.1 ± 0.96 and 67.9 ± 0.94 percent, 
respectively.

 Singh et al. (2016) in crossbred, Dash et al. (2017) in 
Karan Fries, Ambhore et al. (2017) in Phule Triveni, 
Tomar et al. (2022) in Hariana reported higher estimates 
for least-squares mean of breeding efficiency (Wilcox 
method). Significant effect of period on breeding efficiency 
was reported by Singh et al. (2016), Dash et al. (2017), 
Ambhore et al. (2017) in Crossbred cattle, Karan Fries 
cattle and Phule Triveni cattle, respectively. Season of 
birth had significant effect on breeding efficiency in the 
studies reported by Singh et al. (2016) in Crossbred cattle.

Heritability and correlation

 Precise approximations of the heritability of different 
reproductive traits are crucial for evaluating the improvement 
of different traits and designing the future breeding and 
selection plans. The heritability estimates for BEW was high 
0.533. The breeding efficiency had genetic correlation of 
0.134±0.198 with age at first calving. The breeding efficiency 
had negative genetic correlations with first service period, 
first dry period with estimates as -0.666±0.561, -0.946 ± 
0.702, respectively. The breeding efficiency (Wilcox) had 
positive phenotypic correlations with age at first calving 
with estimate as 0.047. Breeding efficiency (Wilcox) had 

negative phenotypic correlations with first service period 
and first dry period with estimated as -0.684 and -0.451. 
The breeding efficiency (Wilcox) had positive environmental 
correlations with age at first calving with estimate as 0.248. 
Breeding efficiency (Wilcox) had negative environmental 
correlations with first service period and first dry period 
with estimate as -0.747 and -0.275.

 Shetkar (2021) estimated similar heritability for 
breeding efficiency in Hariana cattle. Lower estimates for 
heritability of breeding efficiency was observed Tekerli 
and Kocak (2009) in HF cattle. Tomar (2022) in Hariana 
cattle reported the similar positive genetic correlation with 
AFC and negative genetic correlation with first service 
period and first dry period in Hariana cattle. Tomar (2022) 
in Hariana cattle reported the similar positive phenotypic 
correlation between AFC and BEW. Tomar (2022) in 
Hariana cattle also reported negative phenotypic correlation 
between BEW with FSP and FDP.

Prediction model

 To determine the correlations between the 
independent traits in the study of prediction, the variance 
inflation factor (VIF) was employed. The lower VIF values 
for AFC, FSP and FDP were observed which means that 
these traits were not correlated (Table 2). Multiple 
regression analysis was carried out for the prediction of 
BEW. First lactation production and reproduction traits 
were taken as independent variables viz. AFC, FSP and 
FDP. Prediction equations for prediction of BEW from 
early reproductive traits are presented in the Table 3. The 
best model for the lifetime BEW were selected based on 
their higher co-efficient of determination (R2) value and 
lower RMSE, MAE, MAPE and Theil’s U-statistic values. 
AIC, BIC and MCp values were also estimated for various 
model for interpretation of results and get more accurate 
prediction.

Development of MLR model for breeding efficiency

 To predict the breeding efficiency (Wilcox) 
reproduction traits like AFC, FDP and FSP were used as 
independent variable for multiple regression analysis 
method. The model for the prediction of breeding 
efficiency (Wilcox) using reproduction traits are 
represented in Table 3.

 The developed models were in different combinations 
ofAFC, FDP and FSP. Out of 7 models developed model 3 
having independent variable first service period was best 
for prediction of BEW. Although few models had similar 
coefficient of determination but model 3 using only one 
independent variable so will be more useful. Hence model 

23 with coefficient of determination (R ) 55.4% and lower 
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 Histiocytic sarcoma is an aggressive syndrome with 

three entities including localized, disseminated and 

hemophagocytic histiocytic sarcoma (Meuten, 2017). The 

localized form is more common in the skin or subcutis, 

usually around the joints. (Moore, 2014). Histologically, it 

is composed of highly cellular pleomorphic histiocytic 

cells with anisocytosis, eosinophilic foamy cytoplasm, 

central nuclei with prominent nucleoli, frequent multi-

nucleated cells and mitotic figures (Coomer and Liptak, 

2008). This report describes the pathological and 

immunohistochemical findings of a case of cutaneous 

histiocytic sarcoma in a dog.

 A male Kombai dog of 2.5 years was brought to the 

Veterinary Clinical Complex, Veterinary College and 

Research Institute, Namakkal with a history of growth on 

the medial aspect of hind limb above the hock joint (Fig. 

1). On Clinical examination, the mass was hard and 

immovable. The tumour mass was surgically excised. The 

representative samples from the excised tumour mass of 2 

to 3 cm in size were fixed in 10 per cent neutral buffered 

formalin. Paraffin embedded tissue sections of 4 micron 

thickness were cut and stained with Haematoxylin and 

Eosin (H & E) as per the standard procedure (Luna, 1968). 

Additionally, immunohistochemistry for the vimentin 

marker was performed as per the standard protocol (Gopal 

et al., 2024).

 Fine needle aspiration cytology (FNAC) was 

performed as per the standard protocol and the methanol 

fixed smears were stained with Giemsa (Menard, 1986). 

Cytological examination of fine needle aspirates of the 

mass revealed the presence of multinucleated giant cells, 

some of which exhibited with prominent nucleoli and 

cytoplasmic vacuolation (Fig. 2). Mitotic figures and 

morphological abnormalities such as anisocytosis and 

anisokaryosis were observed reflecting cellular and 

nuclear atypia (Fig. 3).

 Grossly, the mass was spherical to round around 3×5 

cm in size, cut surface was homogenously grey in color 

and slightly hard in consistency. Histopathological 

examination revealed pleomorphic cells that varied in 

morphology, ranging from round to spindle-shaped. These 

cells were loosely arranged in sheets with no stroma (Fig. 

4). The cells exhibited distinct features, including 

hyperchromatic nuclei with one or two prominent nucleoli. 

The cytoplasm is moderately eosinophilic and mitotic 

figures were frequently observed, indicating active 

proliferation and few lymphocytes were scattered 

throughout the sections (Fig. 5). Immunohistochemistry 

revealed strong positivity for vimentin, a marker indicative 

of mesenchymal origin, within the neoplastic cells. (Fig. 6).

 Histiocytes are a type of leukocyte found in tissues, 
playing a crucial role in the immune system (Fulmer and 
Mouldin, 2007). Canine histiocytic proliferative disorders 
encompass a broad range of diseases, including reactive 
histiocytosis, cutaneous histiocytoma and malignant 
histiocytosis (Affolter and Moore, 2000). Histiocytic 
diseases further categorized into non-malignant non-
neoplastic conditions (reactive histiocytosis-cutaneous or 
systemic histiocytosis) and non-malignant neoplastic 

SUMMARY

 Histiocytic sarcoma is an aggressive syndrome with three entities including localized, disseminated and hemophagocytic histiocytic 
sarcoma. A 2.5 years old male Kombai dog was presented to Veterinary Clinical Complex with a history of mass above the hock joint. On clinical 
examination, the mass was hard and immovable. Cytological examination revealed pleomorphic cells with abundant cytoplasm, mild vacuolation, 
and occasional giant cells. Histopathological examination revealed pleomorphic cells which were round to spindyloid, arranged in loose sheets with 
no stroma characterized by hyperchromatic nuclei with one or two nucleoli and moderate eosinophilic cytoplasm. The neoplastic cells showed strong 
vimentin expression in immunohistochemistry. Based on the gross, cytological, histopathological and immunohistochemical features, the case was 
diagnosed as cutaneous histiocytic sarcoma.

Keywords: Dog, Histiocytic sarcoma, Vimentin
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developing effective prevention and control measures.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Nitrate-nitrite toxicity can be an important cause of 
production losses in the cattle industry. It occurs naturally 
in the environment as a part of nitrogen cycle. During 
periods of draught, the amount of nitrate in the soil 
increases due to reduced leaching, reduced nitrogen uptake 
by plants, and decomposition of organic matter. 
Consequently, when such a draught breaks by rain, plants 
resume their growth and uptake of nitrate rise sharply, 
particularly in the first week after rainfall. Consumption of 
such draught stricken fodders results in poisoning (Sarah, 
2007).

 Many species are susceptible to nitrate and nitrite 
poisoning but most commonly cattle are affected.  Nitrate 
poisoning in cattle is caused by the consumption of an 
excessive amount of nitrate or nitrite from grazing crops, 
hay, silage, weeds, drinking water, lubricating oil, 
fertilizer, etc however consumption of nitrate containing 
plants (oats, sorghum, maize, rye, wheat, barley) remains 
the most important source of poisoning in ruminants. In 
ruminant animals such as cattle, sheep, and goats, nitrate is 
converted to nitrite by bacteria in the rumen. This nitrite is 
then changed to ammonia. Excess ammonia is absorbed by 
the blood and passed in the urine as urea. This normal 
process occurs when the nitrate breakdown system is in 
balance and no surplus of nitrites accumulate (Aiello, 
2016; Hall, 2018).

 The present study was undertaken to determine the 
effect of season and type of fodder causing Nitrate and 
Nitrite toxicity in cattle population of South-west region of 
Punjab. Study period, type of sample, study area test 
procedure and differentiation test were taken into 
consideration.

 The study was conducted for a period of two years 
i.e. from February, 2023 to February, 2025 from the cases 

presented to VCC, COVS, Rampura Phul from villages 
nearby to Rampura Phul, Manasa and Bhatinda. A total of 
100 samples were received with a history of diarrhoea and 
vomiting, salivation, abdominal pain, rapid pulse and 
dyspnoea or death of animals in the herd. Diphenylamine 
spot test was performed for the screening of the samples. 
The positive samples were further confirmed quantitatively 
by nitration of salicylic acid procedure (Lastra, 2003). The 
sample were differentiated from cyanide poisoning. The 

SUMMARY

 A study was undertaken to determine the effect of season and type of fodder causing Nitrate and Nitrite toxicity in cattle population of South-
west region of Punjab. Diphenylamine spot test was performed for the screening of the samples. The samples were positive during the month of 
September to February because drought cloudy or cold weather, excessive rain, frost, moisture affect nitrate contents in plants to a great extent.
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differentiation test performed for cyanide was sodium 
picrate paper test as per the standard protocol (Bradbury 
and Egan, 1992 & 1994).

 Out of 100 samples screened, a total of 7 samples 
were found positive for nitrate-nitrite. The samples were 
positive during the month of September to February as 
during this period the climate usually hot, humid and 
thereafter become cold in south west Punjab (Fig.1). This 
extreme weather condition is responsible for the nitrate 
accumulation in the fodders and subsequently contributes 
to the toxicity in ruminants. 1 sample each of dry fodder 
(wheat straw, paddy straw, hay etc.) and freshly prepared 
silage, 3 green fodder (Maize, Sorghum, Berseem etc.)  
and 2 forage samples (soyabean, grass, rye) were positive 
for nitrate-nitrite toxicity (Fig. 2).

 The screened samples were positive during the 
month of September to February because drought, cloudy 
or cold weather, excessive rain, frost, moisture affect 
nitrate contents in plants to a great extent. Similar findings 
are reported by Premalatha and Ramya (2016). Further the 

fodder, green forages, silages were positive for nitrate-
nitrite because the content of nitrate is higher in these 
samples.
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 Perineal hernia is the protuberance of organs of the 

abdominal cavity through the pelvic diaphragm, which 

supports the rectal wall. This condition primarily arises 

due to a weakened pelvic diaphragm, resulting in the 

abnormal displacement of pelvic organs into areas 

surrounding the perineal region (Prasad et al., 2015). 

Predisposing factor to perineal hernia was external injuries, 

rupture to the pelvic diaphragm and increased abdominal 

pressure during staining, which can lead to the herniation 

of the urinary bladder and abdominal organs (Shridhar, 

2011). It was more commonly seen in male dogs which not 

castrated (Kumar et al., 2016) and is a rare condition in 

large ruminants. This present paper a successful surgical 

operative for unilateral perineal hernia in a Mehsana 

buffalo.

 A 12 year old Mehsana buffalo, with a weight of 575 

kg, suffered from right unilateral perineal swelling and 

difficulty in urinating for the past two months (Fig. 1). 

Blood parameters were found within normal range with 

slightly elevated neutrophils, suggestive of inflammatory 

changes. The swelling gradually increased when the 

bladder was full, leading to challenges during micturition. 

On palpation, a soft, reducible, and painless unilateral 

swelling was observed on right side of vulvar lip. 

Manipulation leads to voiding of urine suggestive of 

herniated bladder. A distinct hernial ring was palpated in 

the perineal area, measuring approximately 5 cm in 

diameter. All the physiological parameters were found to 

be normal. Ultrasonography confirmed presence of 

anechoic fluid in urinary bladder with hyperechoic bladder 

wall (Fig. 2). No any other structures like intestine, uterus 

and mesentery was observed in scan. It was confirmed as 

right unilateral perineal hernia and planned for surgical 

correction.

 The buffalo was kept off feed for 24 hours prior to 

the surgery. After shaving and scrubbing the surgical site 

was prepared aseptically. The surgery was performed with 

the animal in a standing position under caudal epidural 

anesthesia, administered with 5 ml of 2% Lignocaine 

hydrochloride. A tampon of cotton was put in the anus to 

prevent the contamination. A dorso-ventral linear skin 

incision was made directly over the hernial swelling in 

perineal region, near from base of the tail to end of swelling. 

After separation of skin and fascia, adhesion was removed 

manually then hernia content (bladder) was identified. The 

content were urinary bladder and retroperitoneal fat. The 

hernial ring was closed with using of No. 2 silk by 

overlapping suture after reposition of urinary bladder 

(Fig. 3). Herniorraphy was performed by suturing the 

external anal sphincter and the levatorani, coccygeus 

muscles. Subcutaneous seroma around the surgical site 

was noted (Fig. 4). The seroma was drained and recovered 

uneventfully after one month (Fig. 5). The subcutaneous 

suture was taken by chromic catgut No. 2. The skin 

incision was united by horizontal mattress suture pattern 

using silk no. 2.

 Post-operatively, the animals were treated with 

Strepto-penicillin @10,000 IU I/M, Meloxicam @0.2 mg/ 

kg B.W. and Chlorpheniramine maleate @ 30-50 mg  I/M 

for five days. Sutures were removed 12 days after surgery.

 In present case, unknown etiology for development 

of unilateral hernia but it might be due to external trauma in 

perineal region. The bladder hernia in perineal region was 

also reported by Mathur (2003) in buffalo and Shridhar 

SUMMARY

 12 year old Mehsana buffalo was brought at Dr. V. M. Zala Clinical Complex, Deesa. A buffalo was found with history of right unilateral 
swelling on vulvar lip and difficulty in micturition since last two months. Neutrophilia was noted in complete blood count. Ultrasonography shown a 
hyper echoic hernia sac encircling the urinary bladder. The case was diagnosed as perineal hernia and herniorraphy was carried out under epidural 
anesthesia. The buffalo was showed subcutaneous seroma as minor complications. The buffalo recovered uneventfully.

Keywords: Buffalo, Herniorraphy, Perineal hernia, Urinary bladder
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Fig. 3. Sutured hernial ring by Silk no. 2 Fig. 5. Post operatively recovery.

Fig. 2. Hyperechoic hernia sac containing the urinary bladder

Fig. 4. Subcutaneous seroma formation post-operatively complication.

Fig. 1. Unilateral perineal hernia

(2011) in a cow. Perineal hernia in non-pregnant buffaloes 

was also documented by (Prasad et al., 2015; Vadalia et al., 

2017). Similarly, Kumar et al. (2021) observed hyperechoic 

hernia sac enclosing the retroflexed urinary bladder and 

motile loop of large intestine with homogenous hypoechoic 

contents. Unilateral perineal hernias in female Mehsana 

buffalo can be successfully repaired with herniorraphy.
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impermeable drapes. An incision was made on the 
antimesenteric border of the jejunum, and multiple sharp 
nails and phytobezoars were extracted. The jejunal vessels 
within the mesentery were ligated using PGA no. 2. An 
end-to-end anastomosis was performed using PGA no. 2 in 
a Cushing’s pattern. A leak test was subsequently 
conducted.

 Abdominal lavage was performed using 5 litres of 
normal saline and 2 litres of Inj. Metronidazole. The linea 
alba was sutured with PGA no. 2 using a simple continuous 
pattern, and reinforced sutures were applied. The 
subcutaneous layer was closed with PGA no. 2, and the 
skin incision was approximated with non-absorbable 
polyamide no. 1-0 suture material. The animal’s recovery 
from anaesthesia was uneventful.

 Following surgery, the patient was maintained on nil 
per os (NPO) for 72 hours to allow adequate gastrointestinal 
recovery. Supportive therapy consisted of intravenous 
administration of Ringer’s lactate (4 L/day) for fluid and 
electrolyte balance. Broad-spectrum antimicrobial 
coverage was instituted using metronidazole (15 mg/kg, 
I/V), ceftriaxone (10 mg/kg, I/V), and gentamicin (4 
mg/kg, I/V). Flunixin meglumine (1.1 mg/kg, I/V) was 
administered for analgesia and anti-inflammatory support, 
while pantoprazole (1 mg/kg, I/V) was used to prevent 
stress-induced gastric ulceration. Tribivet (10 ml, I/V) was 
incorporated as a multivitamin supplement. This regimen 
was continued for one week postoperatively. The patient 
was subjected to continuous monitoring of vital parameters 
and gastrointestinal motility. Spontaneous defecation was 
observed within 24 hours following surgery, indicating the 
resumption of intestinal function. Oral intake of feed and 
water was gradually reintroduced after 72 hours, with no 
recurrence of colic symptoms. The surgical wound was 
managed with aseptic dressing and topical application of 
Drez ointment at regular intervals, which promoted 
satisfactory healing. The postoperative recovery was 
uneventful, and the mare returned to normal feeding 
behavior and activity within a week.

 Pus accumulation noticed in the wound site after one 
week of treatment. ABST revealed the sensitivity to 
amikacin. For the drainage of accumulated pus alternate 
sutures were removed and lavaged with metronidazole and 
normal saline. The abdominal incision healed within a 
week, and no colic episodes have occurred since the 
surgery. The animal recovered smoothly.

 Digestive disorders, including colic, diarrhoea, and 
enterotoxaemia, account for 50% of the medical 
conditions that lead to mortality in adult horses (Baker and 
Ellis, 1981). Colic continues to be a major cause of 

morbidity and mortality in equines, often requiring 
immediate clinical intervention. In the present case, the 
three-year-old Marwari mare exhibited classical clinical 
signs of abdominal pain, including restlessness, repeated 
kicking at the abdomen, flank sweating, abdominal 
distension, and frequent but unproductive attempts to 
defecate. These observations are consistent with earlier 
reports describing flank watching, pawing, rolling, and 
attempts to urinate or defecate as hallmark indicators of 
equine colic (Cohen et al., 1999).

 Physiological derangements such as tachycardia, 
tachypnea, congestion of mucous membranes, delayed 
capillary refill time, and absence of intestinal borborygmi 
in the present case further emphasized the severity of 
intestinal compromise. The absence of gastrointestinal 
sounds on auscultation and percussion, coupled with the 
ultrasonographic finding of absent small intestinal 
motility, strongly suggested jejunal obstruction. This 
aligns with previous studies that highlight the importance 
of ultrasonography in differentiating obstructive and 
strangulating lesions of the equine gastrointestinal tract. 
The exact etiology of intestinal impactions remains 
multifactorial and not fully understood. However, several 
risk factors have been documented, including sudden 
changes in diet, type of forage, climatic variations, 
irregular deworming, and prior episodes of colic or 
abdominal surgery (Cohen et al., 1999). In the present 
case, although no prior history of colic or abdominal 
surgery was reported, the animal had undergone recent 
dietary changes and weather fluctuations, which could 
have contributed to the onset of jejunal impaction. Prompt 
surgical intervention remains the treatment of choice in 
non-responsive impaction cases, as medical management 
alone is often insufficient in resolving complete jejunal 
obstruction. The timely exploratory laparotomy performed 
in this case ensured decompression and correction of the 
obstruction, thereby preventing progression to ischemic 
necrosis and systemic endotoxemia. The post-operative 
management, which included aggressive fluid therapy, 
multimodal analgesia, broad-spectrum antimicrobial 
coverage and gradual reintroduction of oral feeding, 
contributed to a favorable outcome. This case underscores 
the importance of early recognition, accurate diagnosis 
and prompt surgical management of jejunal obstruction in 
horses. Furthermore, it highlights the role of risk factor 
assessment and preventive strategies, such as gradual 
dietary transitions, routine deworming, and careful 
monitoring during environmental changes, in minimizing 
the incidence of colic in equines. On rare occasions, horses 
may ingest indigestible materials, resulting in blockages 
within the digestive tract. If such foreign materials obstruct 
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 Colic is a primary cause of death for horses globally 
and one of the most common equine health issues. Some 
types of colic require surgical intervention for a favorable 
outcome. However, the majority of colic episodes are 
minor and resolve with medical care alone. Horses can 
develop acute abdominal obstruction of the small intestine, 
with the ileum being the most often implicated part 
(Fleming and Mueller, 2011).

 Foreign body obstruction within the jejunal segment 
of the small intestine may occasionally manifest as 
intestinal distension detectable on transrectal palpation, 
accompanied by gastric reflux. In the majority of jejunal 
impaction cases, exploratory laparotomy is indicated to 
relieve the obstruction. In the present case, a three-year-old 
Marwari mare with an approximate body weight of 250 kg 
was admitted to the Large Animal Surgery Unit, Madras 
Veterinary College Teaching Hospital, Vepery. The 
clinical history included anorexia, restlessness, repeated 
abdominal kicking, progressive abdominal distension, and 
frequent but unproductive attempts to defecate. Localized 
sweating over the flank region was also reported. On 
clinical examination, the mare exhibited tachycardia, 
tachypnea and congested mucous membranes, with a 
capillary refill time exceeding two seconds. Auscultation 
and percussion of the abdomen revealed absence of 
borborygmi, suggestive of reduced gastrointestinal 
motility. Per-rectal palpation revealed distended intestinal 
loops containing gas along with the presence of scant, 
desiccated fecal material. Transabdominal ultrasonography 

demonstrated a complete absence of small intestinal 
peristaltic activity, which is strongly indicative of intestinal 
obstruction or strangulating lesions. Ultrasonography of 
the abdomen is considered a valuable diagnostic modality 
in differentiating small and large intestinal pathologies, 
including obstructive and strangulating disorders. Initial 
medical management included intravenous fluid therapy 
with Ringer's lactate (10 ml/kg b.wt.), 25% dextrose (10 
ml/kg b.wt.), and flunixin meglumine (1.1 mg/kg b.wt., 
I/V) for analgesia and anti-inflammatory support. 
Following stabilization, nasogastric intubation was 
performed and 2 liters of liquid paraffin were administered, 
followed by 400 g of magnesium sulfate as a laxative. 
However, due to the lack of clinical improvement after 24 
hours of intensive medical therapy, an exploratory 
laparotomy was indicated. For anesthesia, the mare was 
premedicated with xylazine (1.1 mg/kg, I/M), ketamine 
(2.2 mg/kg, I/M), and butorphanol (0.02 mg/kg, I/M). 
General anesthesia was maintained using a triple-drip 
infusion consisting of xylazine (1.1 mg/kg), ketamine (2.2 
mg/kg), and glyceryl guaiacolate ether (25 g/500 ml) at 1 
ml/kg/hr. The animal was positioned in dorsal recumbency 
and the surgical field was prepared aseptically. A caudal 
mid-ventral laparotomy was performed through the skin, 
subcutaneous tissue and linea alba, extending from the 
umbilicus to the pubis.

 During exploratory laparotomy, the affected jejunum 
was identified. Several perforations were observed during 
the exteriorization of the impacted jejunum. The jejunum 
was isolated using moistened laparotomy sponges and 

SUMMARY

 A three year old Marwari mare, weighing approximately 250 kg, was presented to the Large Animal Surgery Unit, Madras Veterinary College 
Teaching Hospital, Vepery, with a clinical history of anorexia, signs of abdominal discomfort characterized by restlessness and repeated kicking at the 
ventral abdomen, progressive abdominal distension and frequent but unsuccessful attempts at defecation. Clinical examination revealed tachycardia, 
sweating on abdomen region. Per-rectal examination revealed scanty hard, dry fecal contents, distended small intestinal loops. On trans-rectal USG 
examination, absence of intestinal motility and fecal stasis was noticed. A mid-ventral laparotomy was performed under Xylazine-Ketamine-
Butorphanol (induction) maintenance with Triple drip. The exploration of the abdomen revealed a jejunal impaction and multiple perforations 

2noticed in the jejunum of about 1×1 cm . The impaction was resolved through jejunal enterectomy and end-to-end anastomosis after ligation of 
mesenteric vessels. Mid ventral laparotomy incision was closed as per the standard surgical technique. The horse recovered uneventfully.

Keywords: Colic, Enterectomy, Impaction, Triple drip
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Fig. 7. After three months

Fig. 1. Dissection of muscular layer after skin incision (ventral abdomen)

Fig. 3. Perforations in the jejunal wall

Fig. 5. Phytobezoars, sharp nails and enterolith removed

Fig. 2. Exteriorised jejunum containing impacted mass

Fig. 4. Enterectomy

Fig. 6. End-to-end anastomosis was performed
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narrow segments of the gastrointestinal tract, colic may 
ensue (Boles and Kohn, 1977). The occurrence of 
impaction in the jejunum is atypical. Jejunal impaction is rare 
and typically occurs due to underlying disease or trauma 
(White and Dabareiner, 1994). The management of 
gastrointestinal impactions in equines depends largely on 
the location of the obstruction and the degree of intestinal 
compromise resulting from distension. In many cases, 
impactions can be successfully managed with analgesics, 
cathartics, and oral or intravenous fluid therapy, which aid 
in softening and rehydrating the impacted ingesta 

11

(Nathaniel et al., 1997). Medical treatment typically 
carries a more favorable prognosis compared to cases that 
require surgical intervention. Supportive care may also 
involve withholding feed until the impaction resolves and 
providing analgesics as necessary. However, in severe or 
refractory cases, exploratory laparotomy is warranted to 
relieve the obstruction (Van der Linden et al., 2003). 
Persistent, unrelenting abdominal pain that fails to respond 
to medical therapy necessitates immediate surgical 
management to prevent further intestinal compromise and 
systemic deterioration (David, 2011). The present case 
demonstrates the use of elective exploratory laparotomy as 
both a diagnostic and therapeutic tool in a horse with non-
resolving colic. Despite its effectiveness, it should be noted 
that a significant proportion of colic-related fatalities occur 
postoperatively, primarily due to complications such as 
endotoxemia, peritonitis, or adhesion formation (Ihler, 
2004). Prevention plays a crucial role in minimizing the 
incidence of colic. Dietary management strategies, such as 
restricting feeds rich in simple carbohydrates (e.g., 
molasses-based concentrates), providing clean and good-
quality forage and water, avoiding ingestion of dirt or sand 
by using elevated feeding troughs and maintaining a 
consistent feeding schedule, are essential. Additionally, 
routine deworming, regular dental care, and gradual 

dietary transitions are recommended preventive measures 
to reduce the risk of gastrointestinal impactions.
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 Dystocia in mares is perhaps one of the most 

challenging conditions faced by equine practitioners 

(Purohit, 2011). Fetotomy operations are performed on the 

dead fetus for the purpose of reducing its size by either 

division or removal of certain parts of the dead fetus 

(Kebede et al., 2017). According to Frazer, (2001) only 4 

percent is the incidence of dystocia in Thoroughbred 

mares. The effective management during dystocia will be 

the deciding factor for the survival of the mare and foal 

with subsequent fertility of the mare (Pynn, 2014). 

Different types of obstetrical manoeuvers are used to 

resolve dystocia in various farm animals and in mares 

(Frazer, 2001). As per Vandeplassche, (1987) partial 

fetotomy is effectively utilized in 80 percent of dystocia 

cases.The present case report describes a rare case of fetal 

malposture with left lateral head and neck flexion with 

carpal flexion  in a pluriparous mare resulting in dystocia, 

which was successfully resolved by using partial fetotomy 

(subcutaneous and percutaneous), repulsion and traction 

techniques.

 An eight year old Marwari mare at her full term 

pregnancy of fourth parity was presented to the Gynaecology 

section of Veterinary Clinical Complex (VCC), Post 

Graduate Institute of Veterinary Education and Research 

(PGIVER), Jaipur with the history of intense and 

continuous straining with failing of foal delivery since last 

evening. The first sac (allantochorionic sac) was ruptured 

12 hours before but there was no progression in foal 

delivery. General examination revealed alert and active 

animal with 102º F of body temperature, 64-68 of heartbeat 

and 24-26 per min of respiratory rate. The birth canal was 

moist enough with sufficient dilation of the cervix.

 On the basis of clinical examination, the case was 

diagnosed as dystocia in the mare due to left lateral head 

and neck flexion with carpal flexion of the dead foal. The 

malposture was handled by obstetrician failing which the 

partial fetotomy was decided to be carried out. Prior to 

manipulation, sedation of the animal was achieved in 

order to reduce the straining and restrained the animal 

by administering 8 ml of Xylazine intravenously along 

with epidural anaesthesia with 2 percent lignocanine 

hydrochloride  05 ml. The mare was stabilized by  fluid 

therapy Dextrose 5 percent 07 liter and Ringer lactate 07 

liter with supportive therapy of antibiotics Inj Intacef 4.5 

gm I/V and analgesics Inj Melonex® 25 ml I/M with Inj. 

Anistamin® 15 ml I/M and Tetanus Toxoid 5 ml I/M. The 

perineal region was thoroughly washed and cleaned with 

antiseptic solution before the obstetrical operation. With 

the help of paraffin lubricant, the malposture was manipulated 

and traction was applied on the flexed carpals to extend. By 

this manipulation technique, both forelimbs were extended 

out from the birth canal. Afterwards, the manipulation was 

carried out on the deviated head and neck region but due to 

the extended both forelimbs limits the manipulation 

procedure through the birth canal. Partial fetotomy was 

carried out on the extended forelimbs by the subcutaneous 

method in which snares were applied on the forelimbs 

below the fetlock joint at the pastern joint. The skin was 

dissected with a scalpel blade and the muscles with fascia 

were separated with the help of fingers in order to expose 

the underneath carpal bones. Disarticulation of the 

metacarpal bones from the fetlock joint and elbow joint 

was accomplished without severing the skin. By applying 

traction on the metacarpal bones, the decorticated limbs 

were detached and removed (Fig. 1). The same procedure 

was repeated for the other fore limb. Afterwards, tried to 

reach the deviated head and neck, but again the birth canal 

SUMMARY

 Delivery of dead male fetus in a pluriparous mare suffering from dystocia due to left lateral head and neck flexion with carpal flexion using 
partial fetotomy procedure is reported.

Keywords: Pluriparous mare, Dystocia, Partial fetotomy
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Fig. 2. Dead foal delivered after partial fetotomy

Fig. 1. Partial fetotomy operations in mare
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space was still insufficient. So, it was decided to perform 

percutaneous fetotomy on the left side forelimbs. By using 

thygesons fetotome set, the left side forelimb was 

dissected at scapular region without damaging the birth 

canal. Afterwards, sufficient space was created with in the 

birth canal but failed to extend the deviated neck and head. 

Percutaneous fetotomy was carried out on the neck region 

by using the Thygeson's fetotome and decapacitation was 

done. Later on, sufficient traction on the right forelimb and 

on the neck region by the help of snares and Krey-schotler 

hook, respectively leading to the successful expulsion of 

dead male foal along with placenta (Fig. 2). Mare recovered 

uneventfully on the next day.

 Dystocia in mares is very challenging, especially in 

the case of a dead fetus and should be handled by an expert 

obstetrician, otherwise it is potentially dangerous (Higgins 

and wright,1999). Duration of vaginal intervention should 

be kept to a minimum even if the fetus is dead. Similar case 

was also reported by Sutaria et al. (2014), Singh et al. 

(2017), Hasssan et al. (2020). Bawane et al. (2022) and 

Dutt et al. (2024) performed partial fetotomy in mare to 

relieve the dystocia due to fetal abnormal presentation, 

position and posture.
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 India's pet ownership statistics show that 60% of the 
population owns at least one pet, with dogs being the most 
popular choice. Number of pet dogs in 2023 was over 31 
million, expected to reach 43 million by 2026. Although, 
due to their playful nature or jumping over the fences, 
fighting or being dragged across a rough surface, biting 
dogs often get wound (Elad, 2024).

 Wound is considered as an interruption of cell, 
anatomical and functional continuity of a living tissue 
caused by physical, chemical, thermal, microbial or 
immunological harm to the body tissue. Clinical management 
of wound is one of the commonly encountered conditions 
among Veterinarians in their routine practice. Wound 
caused by various reasons such as accidental injuries, 
maggots, dog bites, etc. These wounds, based on the extent 
and cause can be detrimental to the dog to the extent of 
being life threatening and hence, faster recovery is of 
paramount importance. Wound if left untreated may lead to 
further complications such as secondary bacterial 
infections, pus formations, abscess development and 
maggot infestation, (Zinat et al., 2020). In recent years, 
new herbal medications are developed by using medicinal 
plants as a primary source of drug development. India is 
making progress in the health care sector by advancing the 
traditional medical system of AYUSH (Ayurveda, Unani, 
Siddha and Homoeopathy) through international networks 
(Shakya, 2016). Plant based therapy not only accelerate 
wound healing process but also maintain the aesthetics. 

More than 70% of wound healing pharmaceutical products 
are plant based, 20% are mineral based and remaining 
containing animal products as their base material 
(Kumarasamyraja, 2012). There are more than 5000 
species of plantmaterials shows promising pharmacological 
action. Among them Aloe vera has a long history as a 
medicinal plant and considered to be a more potent in 
wound healing (Saleem et al., 2022).

MATERIALS AND METHODS

 Fresh Aloe vera leaves were collected from surrounding 
areas of Vasantrao Naik Marathwada Krishi Vidyapith 
(VNMKV), Parbhani and were cleaned with fresh tap 
water and scraped off to collect pulp. This pulp was 
thoroughly mixed in an electric grinder and the 5% Aloe 
vera gel was prepared by using carbopol and 98% tri-
ethanol amine.

Preparation of Aloe vera gel formulation:

 Aloe vera gel formulation was prepared by using the 
20 gm of carbopol (@ of 2% concentration), 900 ml of 
distilled water and 5 ml of tri-ethanolamine (@ 0.5% 
concentration).

 In the procedure 20 gm of carbopol was mixed in the 
900 ml of distilled water and kept the solution for 8-10 hrs 
for proper dissociation of carbopol in the distilled water. 
After 10 hrs, poured 5 ml of tri-ethanol amine drop by drop 
in the prepared mixture with continuously stirring and then 
added the 5% concentration of Aloe vera pulp in the 

SUMMARY

 Aloe vera is a very important and effective plant with multiple health applications and barely any part of human or animal body remain 
uninfluenced by its healing medicinal use. It acts as a natural fighter against all classes of infection. Considering themajor property of Aloe vera plant 
and their easy availability, Aloe vera plant leaves were selected to assess their dermal safety in rats and clinical wound healing activity in dogs. In the 
acute dermal toxicity, no evidence of erythema and oedema were noted in any of the wistar rats exposed to 5% Aloe vera gel formulation. Even no sign 
of clinical and behaviour abnormalities was noted in the exposed rats. The clinical evaluation of 5% Aloe vera gel formulation on wound was carried 
in the dogs reported at Veterinary clinical complex. Twelve dogs with wound were divided into two groups, one applied with povidone iodine solution 
and other with Aloe vera gel. There were no significant changes observed in haematological, biochemicaland in wound contraction in both the 
groups. On the basis of results, it is concluded that, Aloe vera gel was found safe for dermal application and accelerates the rate of percent wound 
contraction in wound cases of dogs.

Keywords: Aloe vera gel, acute dermal toxicity, wounds, wound healing
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Table 3. Haematological analysis at different intervals in group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Haemoglobin (gm/dl) Group A 15.06 ± 0.53 15.14 ± 0.52 1.54 8.37

 Group B 13.96± 0.45 14.11 ± 0.47

Packed cell volume (%) Group A 43.88 ± 1.04 44.56 ± 1.11 1.002 7.06

 Group B 45.66 ± 1.44 46.86 ± 1.54
6Red Blood Cells (×10 /cu.mm) Group A 6.25 ± 0.26 6.35 ± 0.26 2.47 9.99

 Group B 6.89 ± 0.29 7.14 ± 0.25
3White Blood Cells (×10 /cu.mm) Group A 10.29 ± 0.81 10.31 ± 0.81 1.22 17.18

 Group B 8.95 ± 0.51 9.06 ± 0.49

Table 4. Biochemical analysis at different intervals in the group A and group B

Parameters Groups Days interval F cal CoV

  Day 0 Day 14

Aspartate aminotransferase (IU/L) Group A 24.30 ± 2.72 23.65 ± 2.57 0.11 35.43

 Group B 26.43 ± 4.41 25.10 ± 4.45

Alanine transaminase (IU/L) Group A 36.33 ± 2.52 34.67 ± 2.44 2.43 21.48

 Group B 29.83 ± 3.27 26.83 ± 2.89

Total Protein (mg/dl) Group A 6.36 ± 0.21 6.21 ± 0.21 1.50 8.32

 Group B 6.11 ± 0.22 5.76 ± 0.19

Blood Urea Nitrogen (mg/dl) Group A 17.27 ± 1.13 17.16 ± 1.13 0.006 21.71

 Group B 17.45 ± 7.44 17.23 ± 1.83

Serum Creatinine (gm/dl) Group A 0.89 ± 0.10 0.84 ± 0.10 1.04 25.5

 Group B 0.91 ± 0.06 0.71 ± 0.06

formulation. Group A received, the standard treatment, 
involving the topical application of (7.5% w/v) povidone 
iodine twice daily until complete healing. Group B 
received, topical application of Aloe vera gel formulation 
(5% w/v) twice daily till complete recovery. The Visual 
parameters (wound swelling, wound colour, exudation 
from wound, pain sensation and wound irritation) and 

Clinical wound healing evaluation of Aloe vera gel in 
dogs:

 The clinical efficacy of 5% Aloe vera gel was 
evaluated in the dogs presented at the Veterinary Clinical 
Complex (VCC), COVAS, Parbhani. A total of 12 clinical 
cases of wound in dogs were equally divided into group A 
and group B for the evaluation of the Aloe vera gel 

Table 1. Scoring pattern for erythema and edema 
according to Draize criteria

Parameter No. of Rats Observation period (hrs)

  24 hrs 48 hrs 72 hrs

Erythema Rat 1 0 0 0

 Rat 2 0 0 0

Edema Rat 1 0 0 0

 Rat 2 0 0 0

Table 2. Mean values of wound contraction (%) in group A 
and group B

Groups Days interval F cal CoV
th th th st th 0  7  14  21  28
d c b a aGroup A 0  ± 0 37.71  75.9  93.09  99.7  257.35 9.73

  ±3.15 ±4.53 ±2.9 ±0.21
d c b a aGroup B 0  ± 0 41.2  79.7  98.08  100

  ±3.33 ±4.13 ±0.8 ±0

Treatments found to be significantly different at 1% and 5% level, CD 
(0.01) = 9.408, CD (0.05) = 7.057

prepared mixture and the volume of the prepared mixture 
was adjusted to 1000 ml by adding the required distilled 
water.

Acute dermal toxicity of Aloe vera gel in Wistar rats:

 The acute dermal toxicity was evaluated in wistar 
rats of 250-300 gm weight. The Institutional Animal 
Ethical Committee (IAEC) approval was accorded with 
the resolution number IAEC/127/23 dated on 15/12/23. All 
the rats were maintained as per the CCSEA guidelines. In 
the safety evaluation the prepared Aloe vera gel was 
applied on the dorsal skin areas of rats and were monitor 
for the skin lesions, behavioural patterns, adverse clinical 
signs, mortality, body weight and feed intake up to 14 days. 
Evaluation of skin reaction is observed by erythema and 
edema formation by using Draize criteria (Yonezawa et al., 
2015). At the end of the study the rats were sacrificed for 
necropsy and histopathology of vital organs.
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percent wound contraction were observed and scored on 
day 0, 7 and 14 of healing. In addition, hematological (Hb, 
PCV, TEC, TLC and DLC) and biochemical (AST, ALT, 
TP, BUN and Serum creatinine) parameters were analyzed 
on day 0 and day 14. Blood samples were collected from 
the cephalic vein of dogs using EDTA vials on both days 
for both treatment groups.

Statistical analysis:

 Statistical analysis was carried out by using Web 
Agri Stat Package version 2.0 (WASP 2). All the parameters 
were analyzed by using completely randomized design 
(CRD) statistical method.

RESULTS AND DISCUSSION

Acute Dermal toxicity:

 There were no adverse skin reactions (erythema and 
edema) was observed in rats applied with that Aloe vera gel 
during after 24, 48 or 72 hours (Table 1). Score for erythema 
and edema formation of skin was recorded zero in the rats 
according to Draize criteria, 1959 (Yonezawa et al., 2015).

 Based on observations, it was found that Aloe vera 
gel did not show any sign of dermal lesion on exposed skin 
area of rats @2000 mg/kg body weight. Even no any 
adverse behavioural patterns, clinical signs, mortality, 
body weight and feed intake were observed in the exposed 
rats. There were no histo-architectural alterations observed 
in collected organ/tissue in the exposed rats. Acute dermal 
toxicity study of Aloe vera gel formulation revealed that 
the 5% Aloe vera gel was safe to use topically.

Evaluation of clinical wound healing efficacy of Aloe 
vera gel in dogs

Visual observations of wounds:

 Clinical wound healing efficacy of Aloe vera gel in 
dogs were evaluated by visual observations of wound 
swelling, pain, irritation, exudation, change in wound 
colour on weekly basis till complete wound healing in both 
group A and B. Quality of wound healing was measured as 
percent wound area contraction.

 The percent wound contraction in group A at 0, 7th, 
c b14th, 21st and 28th days were 0d, 37.71  ± 3.15, 75.9  

a a±4.53, 93.09  ±2.9, 99.7  ±0.21, respectively. In group B it 
c b a awas 0d, 41.2  ± 3.33, 79.7  ± 4.13, 98.08  ± 0.8, 100  ± 0, 

respectively.

 In present investigation, wounds in group B, showed 
non significantly faster wound contraction compared to 
group A from 7th to 28th day (Table 2). Results of visual 
wound parameters and percent wound contraction 
suggested that Aloe vera gel formulation shown better 
wound healing activity than povidone iodine in dogs. 

Similarly, Attah et al. (2016) and Kayode (2017) reported 
that 5% of Aloe vera gel shown greater wound contraction 
rate. Yadav (2012) reported that, the increased wound 
contraction in Aloe vera gel treatment may be due to active 
elements like vitamins, minerals, glycoproteins, growth 
factors and enzymes.

Haematological analysis

 Mean haematological parameters such as 
haemoglobin (Hb), packed cell volume (PCV), red blood 
cells (RBC) and white blood cells (WBC) in group A and B 
were analysed on day 0 and 14 and recorded in (Table 3).

 The haemoglobin count in group A was 15.06 ± 0.53 
and 13.96± 0.45 in group B on 0 day and get increased to 
15.14 ± 0.52 and 14.11 ± 0.47 on 14 days, respectively. The 
PCV, RBC and WBC count in group A and B were 43.88 ± 
1.04, 45.66 ± 1.44; 6.25 ± 0.26, 6.89 ± 0.29 and 10.29 ± 
0.81, 8.95 ± 0.51, respectively on 0 day of reporting at 
VCC campus, but there was increased in the PCV, RBC 
and WBC count were 44.56 ± 1.11, 46.86 ± 1.54; 6.35 ± 
0.26, 7.14 ± 0.25 and 10.31 ± 0.81, 9.06 ± 0.49, 
respectively on 14 days of Aloe vera application.

 The study found non-significant increase in 
haemoglobin values in both the groups on 14 days. 
However, Ani (2018) found that after oral administration 
of 500 mg/kg Aloe vera gel in anaemic rats, haemoglobin 
values was increased and they confirmed that, it might be 
due to presence of antioxidants, vitamins and iron in Aloe 
vera and their resultant role in haemopoietic process. 
There were non-significant increases in packed cell 
volumes after 14 days was observed in both the groups. 
Ekanade (2015), found a similar significant increase in 
PCV and RBC in rats administered with Aloe vera extract 
for 24 hours. They concluded that, this increased PCV 
count attributed to stimulation of haematopoiesis. Study 
found no significant increase in total erythrocyte count in 
both the groups on 14 days, similar observations were 
noted by Iji (2010), Udefa (2018) and Nku (2018). Similar 
non significantly increased total leukocyte count were 
observed in Aloe vera treatment group by Perveen (2023) 
and Nku (2018) indicates the activation of defence 
mechanisms and immune system in infection and wound 
cases.

Biochemical analysis

 Biochemical parameters include aspartate amino-
transferase, alanine transaminase, total protein, blood urea 
nitrogen and serum creatinine in group A and B were 
evaluated on day 0 and day 14 and mentioned in Table 3.

 In group A and B the aspartate aminotransferase, 
alanine transaminase, total protein, blood urea nitrogen 
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and serum creatinine values were 24.30 ± 2.72, 26.43 ± 
4.41; 36.33 ± 2.52, 29.83 ± 3.27; 6.36 ± 0.21, 6.11 ± 0.22; 
17.27 ± 1.13, 17.45 ± 7.44; and 0.89 ± 0.10, 0.91 ± 0.06 on 
0 day, respectively, however these values were get reduced 
to 23.65 ± 2.57, 25.10 ± 4.45; 34.67 ± 2.44, 26.83 ± 2.89; 
6.21 ± 0.21, 5.76 ± 0.19; 17.16 ± 1.13, 17.23 ± 1.83; and 
0.84 ± 0.10, 0.71 ± 0.06, respectively on 14 days.

 There was non-significant decrease in aspartate 
aminotransferase levels was observed in both the groups 
on 14 days of Aloe vera gel application. Madhav (2011) 
and Sharma (2013) also reported the similar observations 
in the diabetic rats treated with Aloe vera gel. There were 
also non-significantly decreased alanine transaminase 
values in both the groups on day 14 values. Similarly, Iji et 
al. (2010) found a significant reduction in alanine 
transaminase value in diabetic rats after oral administration 
of Aloe vera gel at 100, 250 and 500 mg/kg concentrations 
for four weeks. Even, there were non-significant decrease 
in total protein values were recorded by Chatterjee (2012), 
after administration of aqueous leaf extract of Aloe vera 
gel in gentamicin-induced nephrotoxic rats. In both the 
groups there was non-significant changes in blood urea 
nitrogen on 0 day and 14 dayswere observed, Iji (2010) and 
Chatterjee (2012) also noticed the similarly observations. 
Even, there were non-significant decrease in serum 
creatinine values were observed which was confirmed by 
Iftikhar (2015), who found similarly non significant 
decrease in serum creatinine values treated with Aloe vera 
gel at 200, 400 and 600 mg/kg in diclofenac induced 
nephrotoxicity in rabbits at different for 15 days.

CONCLUSION

 Based on the observations of the present study, it can 
be concluded that the prepared 5% Aloe vera gel 
formulation found to be safe in rats exposed to acute 
dermal toxicity. In clinical cases of dogs, the wound 
healing activity (in terms of wound contraction) was 
higher in the Aloe vera gel applied group as compared to 
the routine treatment with povidone group. Overall, Aloe 
vera gel formulation did not exhibit any adverse reactions 
and might be considered as a safer and possibly the 
alternative for treating wounds.
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 In veterinary practice, encountering stomach and 

esophageal foreign bodies (GFBs and OFBs, respectively) 

is quite common (Gianella et al., 2009; Deroy et al., 2015). 

These foreign bodies can vary widely, but the most 

frequently identified objects include needles, fish bones, 

and small toys, though various other types have also been 

detected (Hayes, 2009). To manage these cases, endoscopic 

retrieval is frequently employed as a minimally invasive 

technique to retrieve esophageal and gastrointestinal 

foreign bodies (Gianella et al., 2009; Deroy et al., 2015). 

The success rates for endoscopic removal are notably high, 

ranging from 78-94% for gastric foreign bodies and 68-

88% for esophageal foreign bodies, illustrating its efficacy 

and reliability (Wood and Gallagher, 2021). This report 

discusses the diagnosis and management of the endoscopic 

removal of an esophageal foreign body in a non-descript 

tom cat, highlighting the practical application and benefits 

of this technique in a real-world scenario.

 A 4-month old male non-descript kitten, weighing 

2.2 kg, was presented to the Referral Veterinary Polyclinic 

(RVP) at ICAR-Indian Veterinary Research Institute (IVRI), 

Izatnagar, U.P., exhibiting clinical signs of inappetence, 

retching, and abdominal discomfort for three days. The 

owner reported that the cat had been treated for the same 

condition over the past three days, but there was no 

noticeable improvement. On clinical examination, the cat 

displayed signs of dullness, depression, and significant 

discomfort upon palpation of the esophageal and abdominal 

regions.

 Orthogonal thoracic abdominal radiographs, 

including lateral and ventro-dorsal views, confirmed the 

presence of a small, 9 mm radiopaque foreign body at the 

level of the base of the heart in the thoracic esophagus 

(Fig. 1). Subsequently, an emergency endoscopy was 

performed under general anesthesia using a flexible 

endoscope (Karl Storz Endoskope®) to provide a more 

precise diagnosis and to visualize and facilitate the 

removal of the foreign object. The kitten was premedicated 

with butorphanol (0.2 mg/kg BW I/V) and Diazepam (0.2 

mg/kg BW I/V). Anaesthesia was induced and maintained 

with ketamine (11 mg/kg BW, IV) and diazepam (0.2 mg/kg 

BW, IV) in 1:1 ratio.

 Endoscopic examination revealed mild esophageal 

inflammation and the presence of a ballpoint pen, with its 

tip lodged in the mid-thoracic esophagus and the 

remaining portion extending into the gastric fundus. 

Skillful endoscopic retrieval under left lateral recumbency, 

facilitated by the use of a Doyen intestinal clamp, effectively 

extracted the foreign object from the animal without 

injuring the surrounding tissue (Fig. 2). The cat recovered 

well from anesthesia after the procedure (Fig. 3).

 Post-procedure of endoscopy, the kitten was 

administered Inj. Meloxicam @ 0.2 mg/kg BW, Inj. 

Ceftriaxone @ 15mg/kg BW, Inj. Ondansetron @ 0.2 

mg/kg BW and Inj. Pantoprazole @ 1 mg/kg BW for 3 

days, respectively. Oral food intake was resumed on the 

second postoperative day. The cat was reportedly normal 

at the last follow-up conversation with the owner 7 months 

later. The animal recovered uneventfully immediately 

SUMMARY

 A tom cat was presented to Referral Veterinary Polyclinic (RVP), ICAR-IVRI, Izatnagar, after being treated for clinical signs of inappetence, 
retching, and abdominal discomfort for 3 days with no improvement in condition. Clinical examination and palpation revealed discomfort in the 
oesophageal and abdominal regions. A survey radiographic examination of chest and abdomen revealed the presence of a tiny, radiopaque foreign 
body at the level of the base of the heart in the thoracic oesophagus. Endoscopic examination confirmed it as a ball-point pen. Subsequently, the pen 
was carefully retrieved using a Doyen clamp, avoiding damage to surrounding tissues. Post-operatively, the cat recovered uneventfully. The use of 
endoscopy has proved to be highly effective for retrieving the foreign body in the cat.
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after the procedure without any complications. The cat 

immediately regained its diet and exhibited normal 

behavior following the retrieval.

 Foreign bodies commonly get lodged in the esophagus 

at three constricted anatomical sites: the cricopharyngeal 

sphincter, the base of the heart, and the esophageal hiatus 

in the diaphragm. They can also stuck at the thoracic inlet, 

where soft tissues may impede further movement 

(Gualtieri, 2001). Potential complications from esophageal 

foreign bodies include aspiration pneumonia, strictures, 

inflammation, and esophageal perforation (Sterman et al., 

2018). Radiography provides valuable information about 

both the location of the foreign body and potential 

complications (Tams, 2003). Flexible endoscopy has 

become widely popular for its dual role in diagnosing 

(Zoran, 2005) and facilitating the extraction of foreign 

objects (Binvel et al., 2018). Due to the radiolucent 

properties of the plastic pen, determining the nature of the 

foreign body through radiographs was challenging. 

However, the final diagnosis was made through endoscopy.

 The removal of esophageal foreign bodies is classified 

as an emergency procedure because prolonged retention of 

an object increases the risk of aspiration and esophageal 

wall injury due to pressure necrosis (Bebchuk, 2002). In 

this case, no complications were observed, possibly due to 

the smooth nature of the pen.

 Endoscopic retrieval of esophageal foreign bodies 

proves to be a highly effective and minimally invasive 

technique by significantly reducing the need for surgical 

intervention, thereby minimizing pain, shortening 

hospitalization time, and lowering the risk of complications. 

Endoscopic retrieval not only facilitates the safe removal 

of foreign objects but also allows for the assessment of 

mucosal damage, providing a comprehensive approach to 

treatment.

REFERENCES

Bebchuk, T.N. (2002). Feline gastrointestinal foreign bodies. Vet. Clin. 

N. Am.: Small Anim. Pract. 32: 861-880.

Binvel, M., Poujol, L., Peyron, C., Dunie-Merigot, A. and Bernardin, F. 

(2018). Endoscopic and surgical removal of oesophageal and 

gastric fishhook foreign bodies in 33 animals. J. Small Anim. 

Pract. 59: 45-49.

Deroy, C., Corcuff, J.B., Billen, F. and Hamaide, A. (2015). Removal of 

oesophageal foreign bodies: comparison between oesophagoscopy 

and oesophagotomy in 39 dogs. J. Small Anim. Pract. 56: 613-

Fig. 2. Endoscopic retrieval of ball point pen with Doyen clamp

Fig. 1. Thoracic abdominal radiographs, including lateral (A) and ventrodorsal views (B), showing radiopaque foreign body located at the base of the 
heart in the thoracic esophagus

Fig. 3. Cat after endoscopic retrieval of foreign body

A B

11

617.

Gianella, P., Pfammatter, N.S. and Burgener, I.A. (2009). Oesophageal 

and gastric endoscopic foreign body removal: complications 

and follow-up of 102 dogs. J. Small Anim. Pract. 50: 649-654.

Gualtieri, M. (2001). Esophagoscopy. In: Endoscop. Vet. Clinic. North 

Am. Small Anim. Pract. 31(4): 605-630.

Hayes, G. (2009). Gastrointestinal foreign bodies in dogs and cats: a 

retrospective study of 208 cases. J. Small Anim. Pract. 50(11): 

576-583.

Sterman, A.A., Thieman Mankin, K.M., Ham, K.M. and Cook, A.K. 

(2018). Likelihood and outcome of esophageal perforation 

secondary to esophageal foreign body in dogs. J. Am. Vet. Med. 

Assoc. 253(8): 1053-1056.

Wood, A.N. and Gallagher, A.E. (2021). Survey of instruments and 

techniques for endoscopic retrieval of esophageal and gastric 

foreign bodies in cats and dogs. Topic. Comp. Anim. Med. 45: 

100555.

Zoran, D.L. (2005). Esophageal foreign bodies and strictures. Stand. 

Emerg. Crit. Care Med. 7: 1-6.

Tams, T.R. (2003). Diseases of the esophagus. In: Handbook of small 

animal gastroenterology. Tams, T.R. (Ed.). Saunders, Philadelphia, 

Pennsylvania, pp. 118-158.

133

 Fibroma is a rare benign neoplasm composed of 
mature fibrous connective tissue whichcan be congenital, 
developmental or acquired in origin. Typically, the tumors 
are made up of interlacing bundles of uniform, fusiform 
spindle-shaped cells that produce varying amounts of 
collagen (Mohr, 1992). In rats, a fibroma of desmoid type 
(also known as fibromatosis-type) has been described as 
postoperative lesion in Bhd gene mutant rats (Kouchi et 
al., 2008). This form of fibroma is occasionally seen in 
conventional strains as well. Fibromas have also been 
reported to develop in Wistar rats at the site of repeated 
injection of low doses of iron dextran solution (Roe and 
Carter, 1967). Fibromas are more commonly seen in larger 
animals and humans (Cullen et al., 2002); however, their 
occurrence in rats offers valuable insights into the tumors 
pathology, treatment options and prognosis (Mumba et al., 
2013). In this study, we describe a case of fibroma with a 
distinctly fluctuating appearance, found in the subcutis 
near the right side of abdomen of an Indian white rat.

 A 7-month old male Indian white pet rat was 
presented with a noticeable abdominal mass. The mass had 
been growing progressively over several weeks, leading to 
discomfort and reduced activity in the rat. Upon clinical 
examination, the mass was firm, irregular and fixed to the 
underlying tissues (Fig. 1A). Upon physical examination 
rat exhibited signs of discomfort and lethargy, with a 
palpable abdominal mass. On ventro-dorsal radiograph 
there was no evidence of metastasis. The mass was not 
attached to the abdomen (Fig. 1B).

 The animal was anesthetized with a combination of 

inj. Xylazine (5 mg/kg body weight, Xylaxin, Indian 
Pharmaceuticals Limited, Hyderabad, Telangana, India) 
and inj. Ketamine (50 mg/kg body weight, AESKENT, 
Aespire Formulations Pvt. Ltd., New Delhi, India) 
administered intramuscularly with a ten-minute interval 
between injections (Amarpal et al., 2010). The surgical 
excision of the tumor was performed using electrocautery 
(Fig. 1C). Postoperatively, the animal received the 
antibiotic inj. Ceftriaxone (Intacef, Intas Pharmaceuticals 
Ltd., Ahmedabad, Gujarat, India) at a dose of 20 mg/kg 
body weight, administered intramuscularly for 5 days. An 
analgesic, inj. Meloxicam (Melonex, Intas Pharmaceuticals 
Limited, Gujarat, India), was given at a dose of 0.3 mg/kg 
body weight via the subcutaneous route for 3 days. 
Antiseptic dressing with a 1:10 dilution of povidone-iodine 
was applied on alternate days. The patient was closely 
monitored for any signs of complications and follow-up 
assessments were conducted regularly to evaluate the 
surgical site and ensure proper healing. Follow up 
assessment was done upto one month and proper healing or 
recovery of the rat was achieved during this period.

 The histopathological findings revealed a dense, 
poorly cellular fibrous mass that compresses adjacent 
tissues with Haemotoxyline and eosin (H & E) staining. It 
consisted of interwoven bands of mature collagen and 
interlacing bundles of well-differentiated fibroblasts. The 
fibroblasts were fusiform with elongated, tapered, 
hyperchromatic or vesicular nuclei and one or more 
nucleoli. Rare mitotic figures were observed; in some 
areas, pale blue myxomatous regions containing stellate 
cells were also present. The presence of well-differentiated 

SUMMARY

 Fibromas are benign tumors of fibrous connective tissue, seldom seen in pet rats. This case report details the diagnosis and surgical 
management of a fibroma in a 7-month old male Indian white pet rat .The rat presented with a rapidly growing, hard subcutaneous lump on the right 
abdomen. The tumor was excised under xylazine-ketamine anesthesia using electrocautery. Histological analysis showed a well-defined tumor with 
spindle-shaped fibroblasts and mature collagen fibers, devoid of aberrant cells or invasive growth. The absence of mitotic activity and cellular 
pleomorphism confirmed its benign nature. This case highlights the rare occurrence and successful surgical management of a subcutaneous fibroma 
in a rat.
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fibroblasts and collagen bundles showed infiltration of 
surrounding musculature, but without cytological features 
indicative of malignancy.

 A fibroma features a dense, sparsely cellular fibrous 
mass composed of well-differentiated fibroblasts that 
compresses surrounding tissue. It displays interwoven 
bands of mature collagen, scarce mitotic figures and 
minimal to no leukocyte infiltration (Greaves et al., 2013). 
It can also originate from visceral organs, including the 
ovary, uterus, stomach and intestine (Sundberg and Nielsen, 
1980). Cutaneous fibromas are common in dogs, while 
they are uncommon in other animals (Goldschmidt and 
Hendrick, 2002). The tumors aggressiveness necessitates 
prompt surgical intervention. Histological examination 

remains the gold standard for confirming the diagnosis and 
providing information on the tumors grade and potential 
behavior. In this case, the surgical approach was deemed 
effective and the tumor was removed with adequate 
margins. The histological findings are consistent with a 
fibroma due to the uniformity of cellular and nuclear 
appearance, absence of mitotic figures, organized growth 
pattern and previous descriptions of well-defined spindle-
shaped cells and collagen fibers (Sastry and Rao, 1983). 
Blood vessels were congested, mitotic figures were absent 
and collagen was found in a bluish mucinous stroma, 
consistent with features of fibroma and fibromyxoma 
(Sastry and Rao, 1983). No recurrence or metastasis was 
reported for the three fibromas and two fibrosarcoma for 
which post-surgical clinical information was available 
(Parker and Picut, 1993).

CONCLUSION

 Early detection, followed by prompt surgical 
intervention, is crucial for managing fibroma in pet rats. 
Histopathological analysis remains essential for accurate 
diagnosis and prognosis of a case.
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hormones (Prakash, 1988). The present study was 
undertaken to study the relative changes in histochemistry 
of thymus in different prenatal age groups of sheep foetuses.

MATERIALS AND METHODS

 The present study was conducted on thirty-six sheep 
(prenatal and postnatal) from 0 to 150 days of prenatal 
sheep and 1month to 2 years and above of postnatal age 
groups. These animals were divided into six groups and 
each group containing six animals; Group-I (0 to 50 days), 
Group-II (51 to 100 days), Group-III (101 to 150 days), 
Group-IV Birth to 6 months (Pre-pubertal) and Group-V 6-
8 months (Pubertal) and Group-VI 2 years and above 
(Adult). The lymphoid organ thymus of prenatal and 
postnatal age groups of sheep collected separately in 
thermos containing ice cubes from slaughterhouses in 
Andhra Pradesh and Tamil Nadu.

 The approximate age of the prenatal age groups was 
estimated by obtaining the crown rump length (CRL) and 
substituting in the formula given below (Noakes, 2009).

 A= 2.1(B+17)

 Where 'A' is the developmental age of foetus in days 
and ‘B’ is crown rump length in centimetres.

 In case of foetuses up to 3 cm CRL standard values 
given by Bryden et al. (1972a) were used for estimation of 
age in days. The postnatal age of sheep was determined 
based on the eruption of teeth as per Dyce et al. (1996). The 
foetuses of non-descript breed and irrespective of sex were 
collected from the pregnant sheep uteri immediately after 
slaughter. The body weight and CRL of foetuses were 
recorded. The foetuses were dissected by making a mid-
ventral skin incision starting from the body of the mandible 
up to the inguinal region. The lymphoid organ, thymus was 
located and collected. The collected thymuses were rinsed 
in normal saline. The gross morphology such as colour, 
shape, location and topography was recorded and fixed in 
the various fixatives such as 10% neutral buffered formalin, 
chilled 10% neutral buffered formalin and Bouin's fluid.

 For histochemical study, fresh tissue samples of the 
thymus were fixed in chilled 10% neutral buffered 
formalin. After fixation, thymic tissue samples of 1-2 mm 
thickness size were cut at 9 µm thickness of frozen sections 
were prepared at -20º C and stained with oil red O for fats, 
Gomori's cobalt and Napthol AS-BI method for Alkaline 
phosphatase, Gomori's lead nitrate method for Acid 
phosphatase. These cryostat frozen sections were then 
processed separately with Gomori’s Cobalt and Napthol 
AS-BI method for demonstration of alkaline phosphatase, 
Gomori’s modified lead nitrate method for acid phosphatase 
(Carleton and Drury, 1980) and Oil Red O method for 

lipids. These cryostat sections for histochemical studies of 
the samples were carry out at the State Level Diagnostic 
Laboratory, Sri Venkateswara Veterinary University, 
Tirupati.

 Paraffin wax-embedded sections were prepared and 
stained with periodic acid Schiff's reagent (PAS) for 
glycogen, Million's reaction for protein tyrosine and 
Combined Alcian blue- PAS technique for acid and neutral 
mucopolysaccharides. The slides were observed under a 
compound microscope at magnifications of 40, 100, 400 
and 1000 times for interpretation. Hence this study aims in 
determining the histochemical components of thymus gland 
at different gestational ages in foetuses and adult sheep.

RESULTS AND DISCUSSION

Prenatal thymus:

(a) Carbohydrate analysis:

 In prenatal age groups the thymus of sheep, strong 
PAS positive reaction was observed in Hassall’s 
corpuscles (Fig. 1a) and blood vessels whereas 
capsule and trabeculae showed moderate PAS 
positive reaction indicating the presence of 
glycogen. These results are in agreement with the 
reports by Yogesh (2007) in goat foetuses. The 
Hassall’s corpuscle (Fig. 1b) showed mild reaction 
for neutral mucopolysaccharides and strong reaction 
for acid mucopolysaccharides with combined 
Alcian blue-PAS technique in all prenatal age 
groups (Table 1), which was in agreement with the 
reports of Yogesh (2007) in goat foetuses.

b) Protein dynamics:

 The capsule, septa and parenchyma (Fig. 1c) 
showed moderate to strong reaction for the presence 
of tyrosine in all prenatal age groups (Table 1). The 
protein component was not noticed in the prenatal 
age group in any of the literature reviewed.

c) Lipid storage:

 The septa (Fig. 1d) showed positive reaction for the 
presence of lipid deposits in all prenatal age groups 
(Table 1). Whereas Ramayya and Singh (2012) in 
buffalo foetuses and Geetha et al. (2016) in mice, rat 
and guinea pig reported that lipid content was less in 
prenatal age groups.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  A strong activity in parenchyma of cortex, 
medulla and Hassall's corpuscle was noticed for 
the presence of alkaline phosphatase (Fig. 2a) in 
all prenatal age groups whereas Ramayya 
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ABSTRACT

 The present study investigates the distribution of key histochemical components in the thymus gland of sheep across various prenatal and 
postnatal age groups. Inprenatal thymus, strong PAS positive reactions were observed in Hassall's corpuscles and blood vessels, while the capsule and 
trabeculae showed moderate PAS positive reaction, indicating presence of glycogen. The Hassall's corpuscle exhibited mild reaction for neutral 
mucopolysaccharides and strong reaction for acid mucopolysaccharides with combined Alcian blue-PAS technique in all prenatal age groups. The 
capsule, septa and parenchyma showed moderate to strong reaction for the presence of protein tyrosine in all prenatal age groups. The septa showed 
positive reaction for the presence of lipid deposits in all prenatal age groups. A strong activity in parenchyma of cortex, medulla and Hassall's 
corpuscle was noticed for the presence of enzyme alkaline and acid phosphatases in all prenatal age groups. In postnatal ages with combined Alcian 
blue-PAS staining a moderate neutral and acid mucopolysaccharide positive reaction was noticed in the Hassall's corpuscle of all postnatal age 
groups. The capsule and septa showed moderate PAS activity for the presence of glycogen. Capsule and septa showed weak reaction whereas 
Hassall's corpuscles showed moderate reaction for the presence of tyrosine in all postnatal age groups. Parenchyma of thymus showed mild reaction 
for lipids whereas strong lipid activity was noticed in the interlobular septa in all postnatal age groups. Both acid phosphatase and alkaline 
phosphatase showed mild reaction in the stroma however a strong reaction was noticed in the parenchymal region in all postnatal age groups.

Keywords: Histochemistry, Postnatal, Prenatal, Sheep, Thymus
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 Sheep serve as a vital livestock species in global 
agriculture, contributing substantially to the rural 
economy through the production of meat, milk and wool 
(Bhagyalakshmi et al., 2024). Owing to their well-
characterized gestational timeline, immunological 
relevance and physiological similarity to other ruminants, 
sheep are extensively utilized as a model organism in 
developmental biology and comparative immunopathology 
studies (Bhagyalakshmi et al., 2025). The Greek word 
“warty excrescence” originates from the word thymus, 
which resembles the flowers of the thyme plant. It is 
located in the superior mediastinum and anterior part of the 
inferior mediastinum. The thymus, being a retrosternal and 
well-protected organ, can be utilised for foetal age 
determination, highlighting its importance in accurately 
estimating foetal age. The thymus develops as a bilobed 
structure from the endoderm of the third pharyngeal pouch 
during the 6th week of embryonic life (Tamilselvan et al., 
2017). This endoderm interacts with neural crest cells, 
which become encapsulated within a capsule. Therefore, 
the gross features and histogenesis of the thymus can be 
used to estimate the gestational age of foetuses in cases of 
grossly mutilated foetal deaths (Sandhya et al., 2023).

 Size of the thymus grows rapidly during the 
embryonic life and pre-pubertal life, reaches its maximum 

absolute size about the time of puberty and then 
degenerates (Prabavathy, 2021). The lymphatic system 
performs a vital role in both normal and pathological 
processes. It contributes in the maintenance of normal 
tissue fluid balance, the immune functions such as cellular 
and antigen trafficking, the absorption of fatty acids and 
lipid-soluble vitamins in the gut (Elizabeth and Fredric, 
2011). The thymus is the one of the primary lymphoid 
organs, which appear during embryonic development. The 
main function of the thymus is the production of ‘T’ 
lymphocytes, differentiate and assist in the clonal 
expansion of lymphocytes, which are necessary for the 
cell-mediated immunity thus recognized as a 'pacemaker' 
of lymphopoiesis. Thymus performs a vital part in the 
development of immune response in the foetal period. The 
distribution of the epithelial cells gives rise to the thymic 
epithelial reticulum, which becomes occupied by blood 
vessels from the contiguous mesenchyma. Lymphoblasts 
derived from the bone marrow stem cells invade the interstices, 
filling the spaces between epithelial cells. Therefore, the 
thymus also referred to as a lympho-epithelial organ. Thymus 
is essential for the growth of the peripheral lymphoid tissue 
and their associated adaptive immune function. The 
thymus determines the number of lymphocytes in the 
lymphatic organs and regulates the immunologic competence 
of animals. It is also important in the production of the 
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(2007) noticed weak activity in capsule and 
stroma in all prenatal age groups of buffalo 
foetuses. In contrast to the present results, 

Yogesh (2007) and Geetha et al. (2016) stated 
that there was no alkaline phosphatase activity 
in all prenatal age groups of goat and mice, rat 

Fig. 1. (a) Photomicrograph showing PAS positive reaction in thymus of sheep foetus at 103 days of gestation (PAS×400). (b) Photomicrograph 
showing AB-PAS positive reaction in thymus of sheep foetus at 84 days of gestation (Combined Alcian blue-PAS×40). (c) Photomicrograph 
showing localization of tyrosine in thymus of sheep foetus at 126 days of gestation (Millon's reaction×400). (d) Photomicrograph showing 
lipid deposits in thymus of sheep foetus at 110 days of gestation (Oil Red O×400). [Hc- Hassall’s corpuscle; Me- Medulla; Co- Cortex; Se- 
Septa; Li- Lipids].

Fig. 2. (a) Photomicrograph showing alkaline phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori’s cobalt ×100). (b) 
Photomicrograph showing acid phosphatase reaction in thymus of sheep foetus at 110 days of gestation (Gomori's lead×100). [Hc- Hassall’s 
corpuscle; Me- Medulla; Co- Cortex; Se- Septa].
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blood vessels. Whereas, moderate activity was 
found in cortex and medulla in all prenatal age 
groups of sheep. In contrast to the present 
results, Ramayya (2007) reported no acid 
phosphatase activity during prenatal period in 
buffalo foetuses. Acid phosphatase activity 
noticed in the present study was indication of 
lysosomal activity in the developing phase of 
thymus because of continuous tissue variation 

and guinea pig, respectively.

 ii) Acid phosphatase activity:

  The cortex, medulla and Hassall’s corpuscle 
showed strong activity for the presence of acid 
phosphatases (Fig. 2b) in all prenatal age groups 
whereas Yogesh (2007) stated that the acid 
phosphatase activity was moderate to intense in 
the capsule, septa, Hassall’s corpuscles and 
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A B

Fig. 4. (a) Photomicrograph showing acid phosphatase reaction in thymus of sheep at 7 months of age (Gomori's lead×100). (b) Photomicrograph 
showing alkaline phosphatase reaction in thymus of sheep at 7 months of age (Gomori's cobalt×100).

A

C

B

Fig. 3. (a) Photomicrograph showing AB-PAS positive reaction in 

thymus of sheep at 2 years of age (Combined Alcian blue-PAS × 

400). (b) Photomicrograph showing localization of tyrosine in 

thymus of sheep at 4 months of age (Millon’s reaction×400). (c) 

Photomicrograph showing lipid deposits in the septa of thymus in 

sheep at 2 years of age (Oil Red O×400). [Hc- Hassall’s corpuscle; 

Me- Medulla; Se- Septa; Li- Lipids].
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was noticed in the parenchymal region in all 
postnatal age groups (Table 2). In contrast to 
present results, Ramayya (2007) reported that 
there was no acid phosphatase activity in 
capsule, stroma and blood vessels during 
postnatal period.
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with age advanced. The moderate to strong acid 
phosphatase activity in thymus could be described 
to the release of lysosomal hydrolases, which 
might be associated with the cellular modifications 
occurring during histogenesis of thymus with 
the advancement of age (Yogesh, 2007).

Postnatal thymus:

a) Carbohydrate analysis:

 In postnatal age groups, a moderate neutral and acid 
mucopolysaccharide reaction was noticed in the 
Hassall's corpuscle and parenchyma of all postnatal 
age groups (Fig. 3a). In accordance with the present 
observations, Ramayya and Singh (2012) reported 
strong to moderate PAS positive activity in Hassall's 
corpuscles during pre-pubertal age groups of buffalo 
calves (Table 2).

b) Protein dynamics:

 The capsule and septa showed weak reaction 
whereas Hassall's corpuscles (Fig. 3b) showed 
moderate reaction for the presence of tyrosine in all 
postnatal age groups (Table 2). The protein content 
was not noticed in the postnatal age groups in any of 
the literature reviewed.

c) Lipid storage:

 The parenchyma of thymus showed mild reaction 

for lipids whereas strong lipid activity was noticed 
in the interlobular septa (Fig. 3c) in all postnatal age 
groups (Table 2). In contrast to the present results, 
Ramayya and Singh (2012) observed no activity for 
lipids in capsule of buffalo, but they have noticed 
lipids in reticular epithelial cells. According to 
Geetha et al. (2016), the accumulation of fats was 
more in the post-pubertal age groups when 
compared to prenatal and pre-pubertal age groups, 
which indicated the age-related involuntary changes 
of thymus indicated by invasion of adipose tissue, 
loss of lymphocyte population and formation of 
small pits.

d) Enzymatic activities:

 i) Alkaline phosphatase activity:

  The alkaline phosphatase showed mild reaction 
(Fig. 4a) in the stroma. However, a strong 
reaction was noticed in the parenchymal region 
in all postnatal age groups whereas Ramayya 
(2007) reported that the alkaline phosphatase 
activity was strong in cortex and medulla of 
buffalo calves during 1 week to 3 months and 
moderate in 6 to12 months of age.

 ii) Acid phosphatase activity:

  The acid phosphatase showed mild reaction (Fig. 
4b) in the stroma. However, a strong reaction 

Table 1. Histochemical observations of thymus in prenatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule - - ++ to +++ - - -
Septa - - ++ to +++ + - -
Cortex - - ++ to +++ - +++ +++
Medulla - - ++ to +++ - +++ +++
Hassall’s Corpuscle +++ + to +++ ++ to +++ - +++ +++
Blood vessel +++ - ++ to +++ - - -

+++ Strong; ++ Moderate; + Weak; - No reaction

Table 2. Histochemical observations of thymus in postnatal age groups of sheep

THYMUS  Prenatal age groups

 PAS Combined Tyrosine Lipid Alkaline Acid
  Alcian blue   Phosphatase Phosphatase
  -PAS

Capsule ++ - + - + +
Septa ++ - + - + +
Cortex - ++ - + +++ +++
Medulla - ++ - + +++ +++
Hassall’s Corpuscle - ++ ++ +++ +++ +++

+++ Strong; ++ Moderate; + Weak; - No reaction
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 Escherichia coli, a key member of the Enterobacte-
riaceae family, is a common inhabitant of the gastrointestinal 
tracts of humans, animals and birds, as well as in 
environmental reservoirs. Although most E. coli strains 
exist harmlessly as commensals, certain clones have 
acquired unique virulence factors that enable them to 
cause a wide range of diseases. Pathogenic strains of E. coli 
are implicated in diverse clinical syndromes, including 
gastrointestinal infections that cause diarrhea, urinary tract 
infections, and severe systemic illnesses such as sepsis and 
meningitis. Shiga toxin-producing E. coli (STEC) are 
especially concerning on a global scale, being major 
foodborne pathogens responsible for outbreaks ranging 
from watery diarrhea and hemorrhagic colitis to life-
threatening hemolytic-uremic syndrome (HUS). Historically, 
E. coli O157:H7 has been identified as the most important 
STEC serotype, accounting for a significant proportion of 
infections and fatalities (Scallan et al., 2011). However, 
non-O157 serogroups such as O26, O45, O103, O111, 
O121 and O145 are emerging as major contributors to 
illness. Ruminants are the primary reservoirs, with additional 
evidence pointing to wild animals as carriers. India is a 
country of immense geographical diversity, data on E. coli 
serogroups and their pathogenic profiles remain limited. 
This study aims to assess the prevalence of O26, O111, and 
O157 serogroups in E. coli isolates from diverse sources, 

*Corresponding author: sumanvph@gmail.com

pathotyping and antimicrobial resistance profiling to 
inform effective public health interventions.

MATERIALS AND METHODS

 A total of 341 samples comprising 65 cow milk 
samples, 64 buffalo milk samples, 66 cow rectal swabs, 64 
buffalo rectal swabs, 33 goat rectal swabs and 49 poultry 
cloacal swabs were randomly collected from Sambhal 
district of Uttar Pradesh, India.

 Milk samples were centrifuged at 3500 rpm for 10 
minutes and the pellet was inoculated into MacConkey 
broth at 37° C for 18-24 hours, rectal and cloacal swabs 
were also inoculated into MacConkey broth under similar 
conditions. After incubation, broth was streaked onto 
MacConkey Lactose Agar plates from which the selected 
colonies were streaked onto eosin methylene blue (EMB) 
Agar and incubated for 24 hours. After incubation plates 
were examined, typical E. coli-like colonies were selected 
and screened for the IMViC tests. The cultures giving 
typical (+, +, −, −) reaction were confirmed as E. coli. 
Further molecular conformation was done by targeting 
uidA and cydA gene. A total of 249 isolates were confirmed 
as E. coli through phenotypic and molecular methods. The 
confirmed isolates were screened for the presence of the 
O26, O111 and O157 serogroups using PCR. Following 
molecular confirmation of these O serogroups, all positive 
isolates were further screened by PCR for the presence of 

DETECTION AND PATHOTYPE ANALYSIS OF SHIGA TOXIN-PRODUCING E. COLI (STEC) 
SEROGROUPS: O26, O111 AND O157

1BHUVA AKASH, VIBHA SINGH, MANOJ S., BHAVIN KATIRA, SANJUMON E.S., Z.B. DUBAL ,
VINODH KUMAR O.R. and M. SUMAN KUMAR*

ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly-243122, Uttar Pradesh,
1ICAR-National Institute of Veterinary Epidemiology and Disease Informatics, Bengaluru-560064, Karnataka

Received: 09.04.2025; Accepted: 02.06.2025

Haryana Veterinarian (Dec., 2025) 64(2), 30-33 Research Article

ABSTRACT

 Escherichia coli is a ubiquitous inhabitant of the gut microbiome in humans, animals and birds. The majority of E. coli strains maintain a 
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all the serogroup-positive isolates were shiga toxin-producing E. coli (STEC), with various combinations of stx1, stx2 and hlyA gene presence. 
Distinct antimicrobial resistance profiles were observed among the isolates, with universal susceptibility to amikacin and chloramphenicol, higher 
resistance to Ampicillin, Ceftazidime and Ceftriaxone and resistance to Imipenem amongst O157 isolates, highlighting that resistance traits are not 
solely determined by serotype or pathotype. The data provides critical insights into the occurrence of highly virulent STEC serogroups in livestock 
and poultry, emphasizing their potential impact on food safety and public health.
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Ceftazidime and Ceftriaxone with Imipenem resistance 
found exclusively in O157 isolates. These findings underscore 
that antimicrobial resistance traits vary significantly among 
serogroups and are not strictly linked to serotype or pathotype 
classifications.
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Table 3. Details of Anti-microbial susceptibility pattern of conformed O-types isolates

Isolate ID(O-type) E736 E797 E1083 E1090 E1139 E1158 E1168 E1160
 (O26) (O26) (O26) (O157) (O26) (O26) (O111) (O111)

Ampicillin I R S R S R S R
Amoxicillin-clavulanic acid S S I R S S I S
Amikacin S S S S S S S S
Aztreonam S S S S R S S S
Chloramphenicol S S S S S S S S
Ceftazidime R S S S R I S R
Cefotaxime S S S S R S I S
Ceftriaxone S I S R R S S R
Cefoxitin S S S R R I S S
Cefpodoxime S S S S R S S S
Enrofloxacin S R S S S S S S
Imipenum S S S R S S S S
Nalidixic acid I S S S S R I R
Tetracycline S S S S S R S S
Trimethoprim-Sulfamethoxazole S S S S S R S S

* S- Sensitive *I- Intermediate *R-Resistance
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most virulent O-serogroups of E. coli using a PCR assay. 
The serogroups included O26, O111 and O157. These O 
serogroups were detected by using PCR assay by targeting 
various genes such as wzx and rfbE. We found five O26, 
two O111 and one O157 serogroups with a positivity of 
2.00%, 0.80% and 0.4%, respectively, among the 249 E. 
coli isolates screened. The O157 strain was isolated from 
buffalo fecal sample. Supporting our findings, Kumar et 
al. (2022) also reported that O157 was less common and 
associated with STEC. Abike et al. (2015) identified nine 
serogroups in dairy products, with O111 being the most 
prevalent. Pathotyping revealed that O111, O26 and O157 
consistently harbored STEC-associated genes (stx1/ 
stx2/hlyA). Details of positive O serogroups isolates and 
its relationship with pathotype are mentioned in table 2.

 All positive samples from PCR-based O antigen 
serogrouping were screened for the presence of various 
pathotypes, including enteropathogenic (EPEC), Shiga 
toxic E. coli (STEC), enterotoxigenic (ETEC), and 
enteroaggregative (EAEC) E. coli by detecting specific 
genes such as stx1, stx2, hlyA, bfp, lt, stII and aggR, 
respectively. Pathotyping results revealed that all the O26, 
O111 and O157 isolates carried STEC virulence genes and 
were identified as STC pathotype. The O157 and O111 
confirmed isolates revealed the presence of all the three 
(stx1, stx2, hlyA) STEC genes. Among the five O26 isolates, 
four were having two STEC genes (stx1/stx2/hlyA) 
whereas one isolate derived from buffalo rectal sample 
possessed only one (stx1) STEC gene. Amongst these 
STEC genes, sxt1 gene was present in all the O26, O111 
and O157 serogroups whereas hlyA gene was present in the 
only four isolates. Similar to our findings, Renter et al. 
(2005) confirmed that all O26, O111 and O157 serogroups 
possessed STEC genes. Merwad et al. (2014) identified 
STEC serogroups O26 and O111 in milk and fecal samples. 
In contrast to our findings, Malvi et al. (2015) detected the 
O26 serogroup within enteropathogenic E. coli (EPEC) 
strains, while Cardonha et al. (2004) identified the O111 
serogroup in enteropathogenic E. coli from sewage and 
nearby coastal areas in Brazil. Tamaki et al. (2005) 
analyzed 42 isolates of the O111 serogroup, classifying 11 
as EPEC, 6 as STEC and 14 as EAEC. Similarly, among 49 
O26 isolates, 3 were identified as EPEC, 9 as STEC, 1 as 
enterotoxigenic E. coli ETEC and 1 as EAEC.

 The Shiga toxin-producing E. coli (STEC) is a 
significant foodborne pathogen that can cause 
gastroenteritis, hemorrhagic colitis and hemolytic-uremic 
syndrome (HUS). The O157 serogroup is particularly 
associated with HUS, while other non-O157 important 
pathogenic serogroups include O26, O103, O111, O121 
and O145. Emerging serogroups, such as O104:H4, have 
also been implicated in outbreaks. The most prevalent 
pathogenic non-O157 STEC serogroups in the United 

pathotypes (STEC, EPEC, ETEC and EAEC) to identify the 
serogroups-pathotype relationship. The primers, their 
sequences and the annealing temperatures are listed in Table 1.

 Each PCR reaction was performed in a 200 µL 
Eppendorf tube with a total reaction volume of 25 µL. The 
reaction mixture consisted of 12.5 µL of 2X master 
mixture (containing dNTPs, Taq DNA polymerase, along 
with reaction buffer 1.5 mM MgCl ) and 5 to 10 pmol of 2

both forward and reverse primers. Additionally, 4 µL of 
DNA template was added and the volume was adjusted to 
25 µL using nuclease-free water. The PCR cycling 
conditions for gene amplification were: denaturation at 
94° C for 5 minutes, followed by 30 cycles of denaturation 
at 94° C for 30 seconds, annealing at the temperature 
specified for each primer (as listed in Table 1) and 
extension at 72° C for 45 seconds. A final extension was carried 
out at 72° C for 5 minutes. To prevent contamination, a 
non-template control (NTC) was included in each PCR 
run. PCR products (8 µL) were separated by electrophoresis 
on 1.5% agarose gels in 1X Tris-acetate-EDTA (TAE) 
buffer. The gels were stained with ethidium bromide (1 
mg/mL) and visualized under UV light.

  In addition, all verified O26, O111 and O157 strains 
were subjected to antimicrobial susceptibility testing via 
the disc diffusion method, following the protocols 
established by the Clinical and Laboratory Standards Institute 
(CLSI). For anti-microbial susceptibility pattern following 
antibiotics including ampicillin (10 µg), amoxicillin-
clavulanic acid (20/10 µg), ceftriaxone (30 µg), 
cefpodoxime (10 µg), aztreonam (30 µg), cefotaxime (30 
µg), cefoxitin (30 µg), ceftazidime (30 µg, amikacin (30 
µg), chloramphenicol (30 µg), enrofloxacin (5 µg), 
imipenem (10 µg), nalidixic acid (30 µg), sulphametho-
xazole-trimethoprim (1.25-23.75 µg) and tetracycline (30 
µg) were used.

RESULTS AND DISCUSSION

 A total of 249 E. coli isolates were recovered from 
341 samples by targeting uidA and cydA gene using PCR 
assay, resulting in an isolation rate of 73.02%. The sample 
sources included 50.76% cow milk samples, 54.68% 
buffalo milk samples, 86.36% cow rectal swabs, 85.93% 
buffalo rectal swabs, 81.81% goat rectal swabs and 
85.71% poultry cloacal swabs. Conventional serotyping, 
the standard method for detecting O-antigens in E. coli 
isolates, involves labor-intensive agglutination reactions 
with specific antisera. This study used a PCR-based O-
typing method utilizing 3 primer pairs, referred to as E. coli 
PCR-based serogrouping, which is a more efficient approach. 
The selected primers represent the most commonly employed 
molecular techniques for the identification of pathogenic 
bacteria, facilitating rapid and reliable screening of O 
types in E. coli isolates. In this study, we targeted the three 
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States are O26, O45, O103, O111, O121 and O145, 
causing over 70 to 83% of the total non-O157 STEC 
illnesses (Bettelheim, 2007).

 The antimicrobial resistance patterns of O26, O111 
and O157-confirmed isolates exhibited distinct variations. 
All three serotypes were found to be susceptible to 
Amikacin and Chloramphenicol. The highest resistance 
rates were recorded against Ampicillin (50%) followed by 
Ceftazidime and Ceftriaxone (37.5%) across all positive 
serotypes. Resistance against cephalosporin antibiotics 
has been reported previously by Bairwa et al. (2023). 
However, resistance to Imipenem was observed exclusively 
in O157-positive isolates. A detailed antimicrobial 
resistance pattern is presented in Table 3. There was no 
observed correlation between antimicrobial resistance patterns 
and serogroups or pathotypes, as these characteristics 

exhibited significant variation. Similar to our research 
Mora et al. (2005) also found that the resistance profiles of 
both O157:H7 and non-O157 STEC (which include 
serogroups such as O111 and O26) varied significantly 
among isolates, with no clear correlation between the 
resistance patterns and the serogroup or pathotype. This 
indicates that, despite classification into different 
serogroups (e.g. O111, O157, O26), the antimicrobial 
resistance traits are not strictly linked to these groups but 
rather show high variability.

CONCLUSION

 This study revealed a low prevalence of highly 
virulent serogroups (O26, O111 and O157) among diverse 
samples collected from Sambhal district, Uttar Pradesh. 
All these O-types possessing STEC genes. The data further 
revealed that while O157 and O111 isolates consistently 
possessed all three virulence determinants, O26 strains 
displayed variable gene carriage, with some isolates 
harboring only stx1. This variability in virulence profiles, even 
at low prevalence, highlights the complex epidemiological 
landscape of STEC and underscores their significant 
public health potential. Overall, these findings advocate 
for the continued implementation of targeted molecular 
surveillance and enhanced food safety protocols to mitigate 
the risks associated with emerging STEC strains in livestock, 
poultry, and related food products. The study revealed that 
while all isolates were susceptible to amikacin and chlora-
mphenicol, high resistance was observed to Ampicillin, 

Table 2. Details of positive O serogroups and its relationship 
with pathotype

Isolate Sample type O serogroups Pathtyping Pathotypes
No.   gene

E736 Poultry cloacal O26 stx1 and hlyA STEC

E797 Buffalo rectal O26 stx1 STEC

E1083 Cow milk O26 stx1 and stx2 STEC

E1090 Buffalo rectal O157 stx1, stx2 & hlyA STEC

E1139 Poultry cloacal O26 stx1 and stx2 STEC

E1158 Cow rectal O26 stx1 and stx2 STEC

E1168 Buffalo rectal O111 stx1, stx2 & hlyA STEC

E1160 Cow rectal O111 stx1, stx2 & hlyA STEC

Table 1. Details regarding the primers, including their specific annealing temperature and product size

S.No. Type Gene Primer Annealing Product Reference
    temp. (°C) size (bp)

1. E. coli cydA F-CGCCGATGCAGATATTCG 60 398 Chopra et al., 2021
   R-GCTGTGACGCACAGTTCATAG   
2.  uidA F- CGCCGATGCAGATATTCG 60 603 Chopra et al., 2021
   R- GCTGTGACGCACAGTTCATAG   
6. O26 wzx F-GGGGGTGGGTACTATATTGG 67 241 Paddock et al. (2012)
   R-AGCGCCTATTTCAGCAAAGA   
8. O111 wzx F-CAAGAGTGCTCTGGGCTTCT 67 451 Paddock et al. (2012)
   R-AACGCAAGACAAGGCAAAAC   
9. O157 rfbE F-CAGGTGAAGGTGGAATGGTTGTC 64 296 Bertrand and Roig (2007)
   R-TTAGAATTGAGACCATCCAATAAG   
10. STEC stx1 F-CAGTTAATGTGGTGGCGAAGG 62 348 Cebula et al. (1995)
   R-CACCAGACAATGTAACCGCTG   
11.  stx2 F-ATCCTATTCCCGGGAGTTTACG 62 584 Cebula et al. (1995)
   R-GCGTCATCGTATACACAGGAGC   
12.  hlyA F-AGCTGCAAGTGCGGGTCTG 62 569 Wang et al. (2002)
   R-TACGGGTTATGCCTGCAAGTTCAC   
13. ETEC staII F-AAAGGAGAGCTTCGTCACATTTT 62 129 Vidal et al. (2004)
   R-AATGTCCGTCTTGCGTTAGGAC   
14.  Lt F-GCACACGGAGCTCCTCAGTC 62 218 Vidal et al. (2004)
   R-TCCTTCATCCTTTCAATGGCTTT   
15. EPEC bfp F- GGAAGTCAAATTCATGGGGGTAT 62 254 Vidal et al. (2004)
   R- GGAATCAGACGCAGACTGGTAGT   
16. EAEC aggR F-GTATACACAAAAGAAGGAAGC 52 254 Ratchtrachenchai et al. (1997)
   R-ACAGAATCGTCAGCATCAGC
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ABSTRACT

 Pastoralism, one of the world's oldest and most sustainable livestock management systems, remains integral to the livelihoods of several 
nomadic communities in India. In Punjab, pastoralist groups, especially the Gujjars, migrate seasonally from Jammu & Kashmir and Himachal 
Pradesh in search of better grazing lands. The present study aimed to assess the training needs of pastoralists in Punjab by examining their knowledge 
levels across six key areas of dairy farming: breeding, feeding, housing and management, healthcare, marketing, and government services. Data were 
gathered from 90 pastoralists across Majha (Group-I), Malwa (Group-II) and Doaba (Group-III) regions through structured personal interviews. The 
findings revealed significant regional differences in knowledge indices (at p<0.01), with Group-II (Malwa) consistently outperforming other 
regions. Notably, government services emerged as the area with the lowest awareness, highlighting a pressing need for institutional outreach. The 
training needs order of pastoralists of Punjab was reported to be at I, II, III, IV, V and VI for government services, feeding, marketing, housing & 
management, healthcare and breeding respectively. Feeding practices and marketing skills also ranked high in training priority, whereas breeding 
was identified as the least urgent. The study emphasizes the necessity of culturally sensitive, community-based training interventions, particularly in 
government schemes, feed management, and market linkages, to enhance the livelihoods and well-being of pastoralist communities in Punjab.

Keywords: Knowledge Index, Training Needs, Pastoralists, Punjab
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 There are several indigenous groups in India known 
as tribes that have not yet adopted the ways of the modern 
world. India has the second-largest tribal population in the 
world, numbering about 84.4 million. Pastoralism is one of 
the most ancient, robust, and sustainable systems of raising 
livestock; it originated in Northeast Africa as early as 9000 
B.P. (Dong, 2016). Pastoral groups in India are classified 
as nomadic tribes (GOI, n.d.). Pastoralism is the branch of 
agriculture where pastoralists raise cattle for the purpose 
of making money off of their products (Djordjevic 
Milošević & Milovanović, 2020). This could be nomadic, 
which means relocating frequently in pursuit of water and 
grazing places in the form of new pasture, or stationary, 
which involves maintaining cattle in a semi-permanent 
region, typically close to farms and villages (Turner & 
Schlecht, 2019). About 200 million transhumant and 
nomadic pastoralists worldwide make a living in isolated, 
hostile areas where traditional farming is either impossible 
or very difficult (IFAD, 2012).

 Pastoralism is a socio-cultural and economic way of 
life that depends on raising livestock and is maintained by 
regional migration. For centuries, pastoralists have 
maintained livelihoods and managed and preserved 
deserts and dry lands through complex systems of 
governance based on sustainable animal rearing methods, 
customary rules and regulations, and the authority of 
customary institutions (Duncan, 2013). Despite their 

smaller numbers, these pastoral communities play a 
crucial role in the creation and conservation of rare animal 
breeds. Typically, they keep low-yielding animals for 
subsistence (Pathania et al., 2008).

 For pastoralists, raising livestock is their main 
source of income (Roy et al., 2013). In addition to 
providing for their families, pastoralists significantly 
boost the economies of developing nations by bringing 
protein to towns and villages (Blench, 2000).

 For many decades, dairy farming has been an 
integral part of these marginalized communities’ lives, 
providing a crucial source of income, sustaining their 
socioeconomic well-being, and preserving their cultural 
identity. Tribal inhabitants, however, continuously score 
the lowest on a number of national economic, educational, 
and health metrics despite their extraordinary resilience. 
This is made worse by their restricted access to social 
services. They consequently struggle with a poorer 
standard of living than their peers, constantly hampered by 
a variety of limitations. Addressing the inequalities and 
difficulties marginalized populations, like India's tribal 
farmers, confront is crucial for sustainable development 
and equitable progress.   Considering this urgent reality, it 
is more important than ever to evaluate people’s quality of 
life (QoL), particularly in tribal areas (Timba, 2023).

 Training needs assessment of pastoralists is important 
for pastoralists as it can increase output by optimizing 
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nutritional strategies and herd oversight; protect 
community health by implementing sanitary milking 
protocols and effective pasteurization methods; promote 
animal well-being by training pastoralists in preventive 
health measures and disease management. Broaden 
market access by delivering training in cooperative 
governance, entrepreneurial skills, and product value-
addition techniques. Maximize adoption by embedding 
training within pastoralists' cultural contexts and everyday 
landscapes. There is scanty research literature regarding 
training needs assessment of pastoralists. So the present 
study was designed to assess the training needs of 
pastoralists of Punjab in a comprehensive manner.

MATERIALS AND METHODS

Location of study and sampling procedure

 A total of 90 pastoralists were selected from three 
regions Majha (Group-I), Malwa (Group-II) and Doaba 
(Group-III) of Punjab by purposive selection method since 
pastoralists do not have a fixed location of residence and 
practice transhumance. 30 pastoralists were selected from 
each region, respectively. The data was collected at their 
doorstep in different regions of Punjab with the help of pre-
structured interview schedule by personal interview method 
to observe knowledge level of pastoralists. The total of 8 
questions for breeding, 9 questions/items feeding, 7 
questions for housing and management practices, 4 
questions for marketing, 5 questions healthcare practices 
and 7 questions for government policies were finalized in 
interview schedule after discussion with subject matter 
expert, progressive farmers, field veterinarians and 
carefully examining research literature.

Measurement of Knowledge Index

 The various knowledge indices for various farming 
practices- the breeding knowledge index (KIB), feeding 
knowledge index (KIF), housing and management 
knowledge index (KIHM), healthcare knowledge index 
(KIH), marketing knowledge index (KIM), government 
services knowledge index (KIG) - were determined by 
dividing the total score by the highest possible score and 
multiplying the result by 100.

KI = Obtained score/Maximum possible score × 100

 The Knowledge index on pastoralists was also 
calculated by using the following-

Formula: KIP = KIB + KIF + KIHM + KIH + KIM + KIG

 The different knowledge indices were ranked in to 
order for different regions.

Assessing Training needs

 The assessment of perceived training needs was 

based on the premise that a person’s perceived training 
needs would decrease with increasing KI score. Training 
needs were also ranked in ascending order. A region’s 
training requirements were determined using the 
knowledge indexes specific to that area.

RESULT AND DISCUSSION

Ranking of Knowledge Index

 The results as presented in Table 1 shows the 
pastoralist’s knowledge index on different dairy farming 
practices. Findings of the study showed with Group II 
having the highest overall KI followed by Group-III and 
Group-I. Among the six dairy farming practices, breeding 
recorded the highest overall KI, followed by healthcare, 
housing and management, marketing and feeding, while 
government services had the lowest KI. This ranking 
suggests that pastoralists exhibit the most knowledge in 
breeding and healthcare but dearth knowledge regarding 
government services. In terms of regional rankings, 
Group-II had the highest knowledge scores across most 
practices, particularly thriving in healthcare and 
marketing. Group-III have highest in breeding, but its 
knowledge in feeding was significantly lower than other. 
Group-I showed the lowest overall knowledge, with 
government services knowledge being completely void.

 The overall Knowledge Index highlights Group-II 
as the most informed group (66.73%), followed by Group-
III (43.62%) and Group-I (38.85%) indicating that Malwa-
based pastoralists have comparatively higher knowledge 
across all domains, while Majha-based pastoralists are the 
most disadvantaged, particularly in accessing government 
resources as similar with findings of Gour et al. (2015) 
Sabapara (2012).

Ranking of Knowledge Indices and Training needs

 From Fig. 1 and Table 2; the ranking of dairy 
farming practices in three regions- Group-I, Group-II and 
Group-III according to their performance is made by rating 
their Knowledge Index (KI). The results show noticeable 
regional differences in knowledge levels, with Group-II 
having the highest overall KI followed by Group-III and 
Group-I. The training-needs rankings show a distinct 
hierarchy of capacity-building priorities as follows:

l Across all groups, government services have been 
identified as the most significant training need (Order 
I), indicating pervasive gaps in access to institutional 
frameworks for livestock management, veterinary 
extension and policy support.

l The fact that feeding practices came in second place 
(Order II) highlights the serious issue of seasonal 
forage shortages and nutritional deficiencies that 
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restrict milk production in native herds.

l Marketing came in third place (Order III), emphasizing 
the necessity for pastoralists to improve their business 
organization, value-chain involvement and market 
connections.

l Following housing and management (Order IV), there 
was a moderate need for training to enhance shelter 
design, herd monitoring and general husbandry 
procedures.

l Healthcare came in fifth place (Order V), indicating 
the need for improved preventive medicine knowledge, 
mastitis management and fundamental veterinary care.

l Although breeding frequently appears prominently in 
other dairy-farmer assessments, it was consistently 
ranked lowest in training priority (Order VI), indicating 
that pastoralists view themselves as relatively more 

knowledgeable or deem it a less urgent need in this area.

l The top training needs for Group-I were identified as 
housing and management, which was followed by 
marketing, breeding, feeding, and healthcare. There is 
a clear gap in extension service outreach, as government 
services continue to be the most needed and least 
accessed area for intervention (Order I).

l Healthcare was the most important training need in 
Group-II, followed by marketing, breeding, feeding, 
and housing and management. Once more, the top 
training priority was determined to be Government 
Services. The group’s active involvement in the 
livestock trade and increased awareness of disease-
related losses are reflected in the strong emphasis on 
healthcare and market engagement.

l The highest training priority for Group-III was breeding, 
which also had the highest KI score. Healthcare, 
housing and management, marketing, and feeding 
came next. It is noteworthy that Government Services 
once more occupied the first order of need (Order I), 
suggesting that systemic barriers to accessing public 
veterinary and advisory services continue to affect 
even relatively better-informed groups.

CONCLUSION

 According to the training requirements assessment, 
training about knowledge on government services should 
be given I ranking. The results on feeding revealed as 

Table 1. Knowledge index about different practices

Parameter Dairy farming practices Group-I (n=30) Group-II (n=30) Group-III (n=30) Total (N=90)

a b c dKnowledge index (Mean ± S.E.) Breeding (8) 47.08  ± 2.14 77.08  ± 4.02 67.08  ± 2.57 63.75  ± 2.17
a b c d Feeding (9) 45.55  ± 2.57 76.29  ± 3.40 37.03  ± 1.63 52.96  ± 2.34
a b c d Housing and management (7) 54.28  ± 2.77 69.53  ± 2.72 45.24  ± 3.22 56.35  ± 1.97
a b c d Healthcare (5) 48.67  ± 3.13 80.67  ± 1.51 47.33  ± 2.03 58.89  ± 2.10
a b c d Marketing (4) 37.50  ± 2.61 79.17  ± 2.42 45.00  ± 3.47 53.89  ± 2.52

a b c d Government services (7) 0.00  ± 0.00 17.62  ± 3.85 20.01  ± 2.12 12.54  ± 1.73
a b c dOverall KI (Mean ± S.E.) 38.85  ± 2.20 66.73  ± 2.99 43.62  ± 2.51 49.23  ± 2.14

Values with different superscript differ significantly at P< 0.01

Table 2. Ranking of knowledge indices and training needs of pastoralists for different practices

Dairy farming practice Group-I (n=30) Group-II (n=30) Group-III (n=30) Overall (N=90)

 KI Ranking Training KI Ranking Training KI Ranking Training KI Ranking Training
  of KI needs  of KI needs  of KI needs of KI needs
   order   order   order  order

Breeding 47.08±2.14 III IV 77.08±4.02 III IV 67.08±2.57 I VI 63.75±2.17 I VI

Feeding 45.55±2.57 IV III 76.29±3.40 IV III 37.03±1.63 V II 52.96±2.34 V II

Housing and 54.28±2.77 I VI 69.53±2.72 V II 45.24±3.22 III IV 56.35±1.97 III IV
management

Healthcare 48.67±3.13 II V 80.67±1.51 I VI 47.33±2.03 II V 58.89±2.10 II V

Marketing 37.50±2.61 V II 79.17±2.42 II V 45.00±3.47 IV III 53.89±2.52 IV III

Government services 0.00±0.00 VI I 17.62±3.85 VI I 20.01±2.12 VI I 12.54±1.73 VI I

Fig. 1. Ranking of Training needs of Pastoralists of Punjab
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second on the training priority list; suggesting that feeding 
management has lack of understanding, especially in 
Group-III and Group-I. The third most important area that 
needed training was marketing expertise. Given that 
breeding had the highest KI; it was ranked to be the lowest 
important for training. These results suggest for improving 
government and extension services, tackling feed-
management issues and cultivating market-oriented skills 
should be the primary goals of capacity-building programs 
for pastoralists. Although they can be adjusted as 
secondary priorities, support for housing, health and 
breeding should be maintained.
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 Infertility is a critical issue in the dairy sector, 

contributing to significant economic losses (Patel et al., 

2019). The reproductive issues such as repeat breeding, 

endometritis and retained placenta are often associated 

with microbial infections that can disrupt uterine and 

ovarian functions (Nguyen et al., 2025). These infections 

can significantly impact fertility and overall reproductive 

health in bovines. Bacterial infections of the reproductive 

tract play a crucial role in repeat breeding among bovines. 

Common bacterial pathogens identified in such cases 

include Staphylococcus, Escherichia coli, Klebsiella, 

Trueperella pyogenes and Pseudomonas. The presence of 

these bacteria can lead to inflammation of the endometrium 

leading to endometritis characterized by mucopurulent or 

purulent vaginal discharge (Neelam et al., 2018). This 

condition is often observed postpartum and can be 

diagnosed through clinical examination and bacteriological 

culture of vaginal swabs. The regular monitoring and 

prompt diagnosis of reproductive issues in bovines are 

essential for effective management and to mitigate the 

risks associated with reproductive tract infections 

(Nguyen et al., 2025).

 The bacterial infections of the uterus and vagina are 

typically treated with antibiotics. The choice of antibiotic 

regimen for treating reproductive tract infections in dairy 

animals is influenced by several factors, including the type 

of infection, its severity, the causative bacteria and the 

animal's overall health status (Moraes et al., 2024). 

Antimicrobial resistance (AMR) in bovine reproductive 

infections arises primarily due to inappropriate antibiotic 

use and selective pressure in the farm environment. Due to 

the complexity of reproductive tract infections and the 

potential for antibiotic resistance, it is crucial to conduct 

the isolation of the causative agent along with antibiogram 

studies for an accurate diagnosis and appropriate treatment 

plan. Addressing AMR in bovine reproductive infections 

requires a multifaceted approach, including the responsible 

use of antibiotics in animal husbandry, improved 

management practices for prevention and control of 

infections and enhanced research and surveillance systems 

to ensure sustainable dairy production (Manoj et al., 2024; 

Mekibib et al., 2024). Therefore, this study was carried out 

to analyze the bacterial association with reproductive 

problems among bovines of Haryana and adjoining States.

MATERIALS AND METHODS

Sample Collection

 This retrospective study analyzed the data for three 

consecutive years from 1 July, 2021 to 30 June, 2024. The 

vaginal swab/discharge received at the College Central 

Laboratory, Lala Lajpat Rai University of Veterinary and 

Animal Sciences, Hisar, Haryana for the bacteriological 

examination were used for this study. These samples were 

routinely submitted to the laboratory for the cultural 

examination and antibiotic sensitivity testing either by the 

dairy farmers or veterinarians of the Haryana and 

adjoining States. The details of each case were recorded 

from the owner of the animal. The bovines involved in this 

study were exhibiting reproductive issues such as repeat 

ABSTRACT

 A study for three years was carried out to know the bacterial association with reproductive problems among bovines of Haryana. The vaginal 
swabs or discharges were collected from bovines exhibiting reproductive issues such as repeat breeding, endometritis and retained placenta to assess 
the presence of pathogenic bacteria. The bacterial isolates were phenotypically identified based on their colony morphology, haemolytic pattern, 
biochemical tests and Gram staining pattern. A total of 857 bacterial isolates were obtained from the vaginal samples collected from 416 bovines. The 
major pathogenic bacterial isolates were found as Staphylococcus (34.89%), Streptococcus (30.46%) and E. coli (24.04%). All the isolates were 
analyzed for their antimicrobial susceptibility pattern. Among 26 antibiotics used in this study, the greatest resistance level was observed towards 
carbenicillin (93.38%). However, the isolates exhibited maximum sensitivity for gentamicin (58.31%) followed by ciprofloxacin (43.98%). The 
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cause infertility in animals as it impedes uterine involution, 

delays the onset of first estrus, increases the number of 

services per conception and extends the interval to calving 

(Gani et al., 2008, Neelam et al., 2018). Endometritis due 

to bacterial pathogens has been identified as a leading 

cause of conception failure in a significant proportion of 

bovines in India (Udhayavel et al., 2013). Out of 416 

vaginal swab samples analyzed, 380 samples (91.35%) 

were found as culture positive for microorganisms and a 

total of 857 pathogenic bacterial isolates were obtained 

from bovines involved in this study. Among these, 67.91% 

of isolates were identified as Gram positive, while 30.81% 

were found as Gram negative. In our study, Gram positive 

bacterial pathogens were more prevalent as compared to 

Gram negative bacterial isolates. Very few fungal isolates 

of Candida spp. (1.28%) were also recovered during this 

study.

 In this study, the major Gram positive bacterial 

pathogen associated with reproductive problems in 

bovines were found as Staphylococcus species with an 

average occurrence rate of 34.89%. The Streptococcus 

species were also found as significant contributors to 

reproductive tract infections, comprising 30.46% of the 

total isolates in this study. Trueperella pyogenes (2.33%) 

and Bacillus spp. (0.2%) were also recovered from bovines 

under this study. Among Gram negative bacteria, 

Escherichia coli were found as the most predominant 

bacteria (24.04%) followed by Klebsiella spp. (5.02%), 

Pseudomonas spp. (1.05%) and Proteus spp. (0.7%) from 

the bovines of study area (Table 1). These results are 

similar to the findings from infertility cases of bovines 

reported by other studies (Gani et al., 2008, Bhat and 

Bhattacharyya, 2013, Patel et al., 2019). However, some 

studies have identified Escherichia coli as the most 

prevalent bacterial pathogen in reproductive infections in 

bovines (Udhayavel et al., 2013, Pohl et al., 2018, Mekibib 

breeding, endometritis or retained placenta.

Isolation of the bacteria

 A total of 416 vaginal swab/discharge samples were 

subjected to bacteriological analysis as per the standard 

method (Quinn et al., 2011). The bacterial isolation of both 

Gram positive as well as Gram negative organisms were 

performed separately using sheep blood agar (SBA) and 

Mac Conkey’s Lactose agar (MLA) plates, simultaneously 

under aseptic conditions. These plates were incubated 

aerobically at 37º C. The plates were checked for bacterial 

growth after 16-18 hours of incubation. If no growth were 

observed, then the plates were reincubated upto 48 hours. 

The colonies developed on the SBA and MLA was 

identified presumptively, based on their morphological 

and phenotypical features such as colony size and shape, 

haemolytic pattern, colour development, biochemical tests 

and Gram staining.

In vitro antimicrobials sensitivity testing

 The bacterial isolates obtained were tested for their 

antibiotic susceptibility pattern using the Kirby-Bauer disc 

diffusion method according to CLSI guidelines (2020). A 

total of 26 different antibiotics from nine classes viz. 

aminoglycosides, penicillins, cephalosporins, lincomycins, 

macrolides, phenicol, quinolones, sulphonamides, 

tetracyclines were used, which include the following 

antibiotics, amoxicillin (10 µg), ampicillin (10 µg), 

amoxyclav (10 µg), amikacin (30 µg), chloramphenicol 

(30 µg), carbenicillin (100 µg), clindamycin (2 µg), 

ciprofloxacin (10 µg), cephalexin (10 µg), co-trimoxazole 

(25 µg), cloxacillin (30 µg), cefoperazone (75 g), 

ceftriaxone (30 µg), cephotaxime (30 µg), erythromycin 

(15 µg), enrofloxacin (10 µg), gentamicin (10 µg), kanamycin 

(30 µg), levofloxacin (5 µg), moxifloxacin (5 µg), neomycin 

(30 µg), oxytetracycline (30 µg), penicillin (10 units), 

streptomycin (10 µg) and tobramycin (30 µg). The isolates 

were classified as resistant, intermediate or sensitive towards 

the tested antibiotics based on the zone of inhibition developed 

as per manufacturer’s quality control instructions (HiMedia, 

Mumbai, India).

RESULTS AND DISCUSSION

 The major reproductive health problems affecting 

dairy bovines in India include anoestrus, repeat breeding, 

retention of foetal membranes, dystocia, abortion, uterine 

and vaginal prolapse as well as various uterine infections 

such as endometritis and pyometra (Khan et al., 2016, 

Ashoo et al., 2020). Bacterial isolation from uterine 

secretions of bovines with endometritis has identified a 

diverse array of microorganisms. Bacterial endometritis 

Fig. 1. In vitro antibiotic sensitivity pattern of bacterial pathogens 
isolated
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et al., 2024). The variation in the percentage of different 

organisms observed may be attributed to differences in the 

animals’ health status, the prevalence rate of organisms in 

a specific area and individual susceptibility among the 

animals (Kusum et al., 2022). Some studies do not 

consistently identify a specific bacterium or group of bacteria 

as the primary cause of uterine infections in bovines, 

instead they recognize mixed bacterial contamination as 

the underlying cause (Mekibib et al., 2024). In our study as 

well, the majority of infections were found to be of mixed 

nature (Table 1).

 All the isolates obtained were subjected to in vitro 

antibiotic sensitivity testing. The sensitivity patterns of 

isolates were given in Fig. 1. Our investigation into the 

antibiotic susceptibility profiles of bacteria isolated from 

bovines revealed that the infections were of a multidrug-

resistant nature, exhibiting varying levels of resistance to 

two or more of the tested class of antibiotics. Among 26 

antibiotics used in this study, the greatest resistance level 

was observed towards penicillin group of antibiotics 

especially to carbenicillin (93.38%). However, these isolates 

had shown maximum sensitivity for aminoglycosides 

(gentamicin, 58.31%) and fluoroquinolones (ciprofloxacin, 

43.98%) class of antibiotics. Mekibib et al. (2024) also 

identified gentamicin as the most effective antimicrobial 

agent in their study. Bacterial infections responsible for 

reproductive diseases in bovines generally localize within 

the tubular genital tract. According to Pyorala et al. (2014), 

recent research consistently indicates that routine parenteral 

antibiotic treatment for all bovines with reproductive 

disorders is not justified. The efficacy of antimicrobial 

agents may differ significantly depending on geographical 

variations, prevailing bacterial resistance patterns and the 

health status of individual animals (Reygaert, 2018).

CONCLUSIONS

 The study identified multiple bacterial species 

associated with reproductive problems in bovines of 

Haryana State. Gram-positive organisms such as 

Staphylococcus and Streptococcus spp. were the most 

frequently isolated pathogens in the present study. Varying 

degrees of resistance to many of the tested antibiotics were 

also observed, however gentamicin proved to be effective 

against most of the isolates. These findings underscore the 

importance of responsible use of antibiotics to prevent the 

emergence of resistance. Promoting awareness among 

dairy farmers about proper herd health management and 

the adverse effects of indiscriminate antibiotic use is 

essential. In summary, AMR poses a significant threat to 

global health, necessitating urgent and coordinated actions 

across human, animal and environmental health sectors. 

By adopting One Health approach we can mitigate the 

risks associated with AMR and safeguard the effectiveness 

of antimicrobial treatments for animals as well as public 

health.
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ABSTRACT

 Diabetes has evidence in ancient literature, though recently is being considered as most emerging disease condition in both human and 
companion animals. Diabetes mellitus is a common endocrine disorder in dogs, presenting with persistent hyperglycemia and clinical signs such as 
polyuria, polydipsia, polyphagia, and weight loss. The present study was undertaken to evaluate the blood glucose level alterations in canine diabetes 
mellitus and compare therapeutic management strategies with special reference to blood glucose as a diagnostic tool. Out of 642 dogs screened, 12 
were diagnosed as diabetic and randomly divided into two groups. Group-I (n=6) received an alternative therapy comprising activated zinc, arginine, 
calcium pantothenate, L-carnitine and lettuce extract, while Group-II (n=6) was treated with recombinant insulin @ 0.5 IU/kg intramuscularly, twice 
daily. Dogs were monitored clinically and through haemato-biochemical parameters, including random, fasting, and post-prandial blood glucose, 
over 21 days. Both groups showed improvement, but insulin therapy produced more consistent and significant reductions. In Group-II, random 
glucose decreased from 278.33±28.93 mg/dl to 146.00±11.10 mg/dl, and fasting glucose from 230.22±17.27 mg/dl to 116.83±5.59 mg/dl, 
approaching normal values by day 21. Post-prandial glucose levels also improved markedly. In conclusion, canine diabetes can be effectively 
diagnosed and managed with proper monitoring and recombinant insulin remains the most reliable treatment for achieving normoglycemia.

Keywords: Diabetes mellitus, Dogs, Glucose
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 Diabetes mellitus (DM) is one of the most common 
metabolic diseases affecting middle-aged to geriatric dogs, 
characterized by hyperglycemia, glycosuria, polyphagia, 
polydipsia and weight loss, resulting from an absolute or 
relative deficiency of insulin. The syndrome, commonly 
referred to as diabetes, is a frequently occurring disease in 
humans as well as companion animals, especially dogs. 
The reported incidence in dogs ranges between 0.2-1.3% 
of the canine population worldwide (Guptill et al., 2003; 
Hess et al., 2000).

 DM exerts a significant impact on canine health, 
with complications that substantially reduce quality of life 
and survival. Common clinical manifestations include 
persistent polyuria, polydipsia, polyphagia, weight loss 
and reduced immunity (Feldman & Nelson, 2004; Nelson, 
2015). Secondary complications are frequent, with 
bilateral cataracts reported in up to 75% of diabetic dogs 
within one year of diagnosis (Beam et al., 1999; Kooistra 
and Galac, 2012). Other sequelae include peripheral 
neuropathy, recurrent urinary tract infections, 
hepatopathy, and diabetic ketoacidosis, the latter being 
potentially life-threatening (Feldman and Nelson, 2004; 
Catchpole et al., 2005). Many cases progress insidiously 
and dogs are often presented only after significant 
complications have developed (Rand et al., 2004).

 Although insulin therapy remains the cornerstone of 
treatment and is generally life-saving, its limitations 
include the requirement for lifelong daily injections, close 
monitoring of blood glucose levels, risk of hypoglycemia, 

and variable owner compliance (Nelson, 2015; Behrend et 
al., 2018). Alternative and adjunctive therapies, such as 
dietary modification and oral hypoglycemic agents, have 
been investigated, such as zinc and arginine help to 
stimulate the secretion of insulin while the lettuce extract 
helps to reduce gastrointestinal glucose absorption (Cheta 
and Trifan, 2010) but the efficacy of these agents are 
limited compared with insulin (Eigenmann et al., 1985; 
Catchpole et al., 2005). This underscores the importance 
of early diagnosis, careful monitoring, and comprehensive 
long-term management to optimize prognosis in canine 
diabetes.

 Diagnosis of DM has evolved significantly over 
time (World Health Organization, 2011). Historically, 
diabetes was suspected through the sweet taste of urine and 
later confirmed primarily by glycosuria (Banting et al., 
1922). Today, diagnosis and treatment are largely based on 
measurement of blood glucose concentrations blood 
glucose concentrationsand associated biochemical 
parameters.

MATERIALS AND METHODS

 The study was carried out at the Teaching Veterinary 
Clinical Complex (TVCC) and Department of Veterinary 
Clinical Medicine, Ethics and Jurisprudence, Nagpur 
Veterinary College, Nagpur on diagnostic and therapeutic 
management of diabetes mellitus in canine. The dogs 
presented at TVCC with symptoms of polyuria, 
polydipsia, polyphagia and obesity of 5 years or and above, 
irrespective of breed and sex were screened for random 
blood glucose. Those having random blood glucose more *Corresponding author: kalyanithakur333@gmail.com
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than 150 mg/dl (Rucinsky et al., 2010) were included in the 
study and recently whelped bitches, bitches in estrus or 
cases of pseudo-pregnancy and pyometra were excluded. 
Complete clinical examination of the dogs was carried out 
proceeding with the owner’s complaint, history of the 
patient, signalment of the patient. Further, a thorough 
clinical examination was undertaken by considering the 
relevant points like polyuria, polydipsia, polyphagia and 
obesity. Haemato-biochemical estimations viz. Random 
blood glucose, Fasting blood glucose and Post-prandial 
blood glucose was carried out in each group.

 Dogs having blood sugar more than 150mg/dl were 
divided into two groups comprising of six dogs in each 
group. Group I dogs were treated with alternate therapy 
consisting combination of Syrup Activated Zinc, 
Activated Arginine, Calcium Pantothanate L carnitine and 
lettuce extract @ 1 ml/5 kg body weight. Group-II Dogs 
were treated with recombinant insulin, @ 0.5 IU/kg, i/m, 
after feeding at every 12 hrs interval.

 Observations of various parameters recorded during 
the experiment period were tabulated and the data was 
statistically analysed using one way classification and 
student t-test by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 In the period of study, total 642 dogs were screened 
having polyuria, polydipsia, polyphagia and obesity. Out 
of which 12 dogs had random blood glucose more than 150 
mg/dl and therefore were considered and evaluated for 
further biochemical parameters. The prevalence in this 
study was found to be 1.86 per cent. These findings are in 
accordance with Fracassi et al. (2004) who reported 1.33% 
of prevalence of Diabetes mellitus in dogs and Nelson and 
Reusch (2014) accounted hospital prevalence rate of 0.4 to 
1.2%. Whereas Shruthi et al. (2017) revealed incidence of 
Diabetes mellitus to be 0.14% in dogs.

 The blood glucose concentration was measured and 
the average ± S.E. of Random Blood Glucose was found to 
be 287.57±43.97 mg/dl in Group-I and 278.33±28.93 

thmg/dl in Group-II at 0  day, 257.50 ±37.89 mg/dl in group-
rdI whereas 241.50 ±24.12 mg/dl in group-II at 3  day, 

230.67 ±32.97 mg/dl in group-I  and 211.00 ±22.13 mg/dl 
thin group-II at 7  day, 195.17±25.47 mg/dl in group-I 

whereas 181.67±16.36 mg/dl in group-II at 14th day of 
treatment which reduces to 157.50±20.35 mg/dl and 

th146.00±11.10 mg/dl on 21  day of treatment, respectively. 
Qadri et al. (2015) suggested that blood glucose level may 
go up to 700-800 mg/dl although most remain in the range 
of 400-600 mg/dl.

 The average ± S.E. of Random Blood Glucose was 
found to be 287.57±43.97 mg/dl on day 0 in Group-I 
whereas 278.33±28.93 mg/dl in Group-II which gradually 
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reduced to 157.50±20.35 mg/dl and 146.00±11.10 mg/dl 
thon 21  day of treatment, respectively. There was no 

significant difference between the days as well as between 
the groups for Random Blood Glucose. It indicated that the 
Random Blood Glucose does not significantly change 

rd thduring 3  day to 21  day for both groups. In the present 
study persistent hyperglycaemia was recorded random 
which may be because of combination of resistance to the 
actions of insulin in liver and muscle together with 
impaired pancreatic β-cells function leading to relative 
insulin deficiency. However, in susceptible individuals it is 
likely that pancreatic β-cells are unable to sustain the 
increased demand for insulin. In the present subject it is 
likely that the excessive production of glucose in the liver 
and skeletal muscle result from resistance to the action of 
insulin.

 Medicament of Group-I consisted of zinc which is 
an essential component of many enzymes. Zinc deficiency 
has been observed secondary to energy metabolism 
derangement. Another component of this is activated 
arginine as we know that proteins from main structural 
components of body cells and an adequate intake is 
essential for health. Arginine is a conditionally essential 
amino acid. However, incorporation of this did not appear 
to restore post treatment blood glucose level to 
physiological value.

 The average ± S.E. of fasting Blood Glucose was 
found to be 248.67 ±44.97 mg/dl in Group-I whereas 

th230.22 ±17.27 mg/dl in Group-II at 0  day, 219.17±34.41 
rdmg/dl in group-I and 203.50 ±18.65 mg/dl in group-II at 3  

day,  191.83±26.94 mg/dl  in  group-I  whereas 
th175.17±18.96 mg/dl in group-II at 7  day, 166.33±23.65 

mg/dl in group-I and 147.17±11.11 mg/dl in group-II at 
th14  day, of treatment which reduces 133.67±12.96 mg/dl 

stin group-I whereas 116.83 ±5.59 mg/dl in group-II at 21  
day, respectively. Kumar et al. (2014) reported that in 
insulin treated dogs, concentration of fasting blood sugar 
varies between 100 and 300 mg/dl which is in accordance 
with the present findings of the study.

 The average ± S.E. of Fasting Blood Glucose was 
found to be 248.67±44.97 mg/dl on day 0 in Group-I and 
230.22±17.27 mg/dl in Group-II and reduced to 
133.67±12.96 mg/dl in group-I and 116.83±5.59 mg/dl in 

stgroup-II at 21  day, respectively. There was no significant 
difference between the days as well as between the groups. 
It indicated that the fasting blood glucose does not 
significantly change during 3 days to 21 days for both 
groups. In Group-II when compared with the Group-I, the 

stvalues at 21  day were found within the normal reference 
value. Hence the effectiveness of treatment in Group-II 
appears to be better.

 The Average±S.E. of Post-prandial Blood Glucose 
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recombinant insulin @ 0.5 IU/kg, intramuscularly twice a 
day resulted in significant decrease in blood glucose levels 
over the period of time.
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 Cattle hold immense significance in India's 
agricultural economy, culture, and everyday life. They 
play a crucial role in food production, rural livelihoods, 
and sustainable farming. As the world’s largest producer of 
milk, India relies heavily on cattle for dairy products, with 
indigenous breeds such as Gir, Sahiwal, and Hariana 
supporting millions of dairy farmers. Small and marginal 
farmers depend on cattle for income, employment, and 
nutrition. In many rural areas, bullocks continue to be used 
for plowing, transportation and various farm activities, 
particularly where mechanization remains limited. Cattle 
dung serves as natural manure, enhancing soil fertility and 
reducing reliance on chemical fertilizers. It is also used for 
biogas production, offering an eco-friendly energy source. 
Cattle contribute to sustainable farming by improving soil 
health through natural fertilization. Additionally, in 
Hinduism, cows are considered sacred and hold a vital 
place in religious rituals. Milk and dairy products are an 
integral part of the Indian diet, providing essential 
nutrients like protein and calcium. Beyond milk 
production and farm labor, cattle are deeply embedded in 
India's rural economy, traditional agricultural practices 
and ecological balance. Cattle breeds in India are 
categorized based on their milk yield, with high-yielding 
breeds distinguished from low or medium-yielding ones. 
The Hariana breed, native to Haryana, is primarily found in 
the districts of Rohtak, Hisar, Jind and Gurgaon. These 
cattle have a white or light grey coat, a strong and muscular 
build, long legs and a small hump. While primarily used as 
draught animals in agriculture, Hariana cows produce a 

moderate amount of milk, approximately 5-8 liters per day 
under proper management. They are known for their 
resilience, disease resistance and adaptability to hot 
climates, making them highly valuable to farmers in 
northern India. Breeders have always aimed to evaluate the 
production potential of dairy animals. Since the economic 
viability of the dairy industry depends on the productive 
and reproductive performance of cattle, identifying 
effective selection criteria is essential. According to Bakir 
and Cilek (2009), cattle reproduction is the foundation of 
economic returns. Breeding efficiency directly impacts 
profitability. Negussie et al. (1998) emphasized that 
developing suitable breeding strategies requires an accurate 
assessment of the reproductive efficiency of native cattle 
under different production conditions. Since breeding 
efficiency is a lifetime trait, selecting cattle based on this 
factor alone is often delayed due to the age of the animal at 
the time of evaluation. Predicting breeding efficiency 
early, using reproductive traits, helps in identifying high-
performing animals sooner. This approach also aids in the 
timely culling of less productive animals, reducing 
maintenance costs. According to Shetkar et al. (2021), 
lifetime productivity is a key factor in maximizing financial 
returns from an individual animal. Based on this 
understanding, research was conducted on Hariana cattle 
to develop a predictive model for breeding efficiency using 
multiple regression analysis.

MATERIALS AND METHODS

 In the present study breeding data were obtained 
from history sheet registers and herd inventory records of 
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Hariana cattle maintained at the Livestock farm complex, 
Pandit Deen Dayal Upadhyaya Pashu Chikitsa Vigyan 
Vishwavidyalaya Evam Go Anusandhan Sansthan, 
DUVASU, Mathura (UP). Information was collected on 
productive animals born between 1962 and 2024, totaling 
756 records. To assess breeding efficiency, outliers were 
removed and only data within the mean ± 3SD range were 
considered to ensure a normal distribution.

 Breeding efficiency was estimated by formula given 
by Wilcox et al. (1957).

 BE =

Where,

 B.E. = Breeding efficiency in percentage

 N = number of calving

 D = Number of days from first to last calving

 Means, standard deviations, standard errors and 
coefficients of variations of the BE were calculated 
according to the statistical method given by Snedecor and 
Cochran (1994).

 The non-genetic factor effects such as period of 
birth, season of birth, AFC age group (lower and higher 
AFC age group based in individual value lower or higher 
than population average) and parity (class 1 with 2-3 
parity; class 2 with 4-6 parity; and class 3 with 7 or more 
parity) of various traits were studied by least-squares 
analysis using the technique suggested by Harvey (1987). 
The models used were as follows:

 Y  = μ + P  + S  + A  + L  + eijklm i j k l ijklm

Where,
th th th th Y  - m  observation in l  parity, k  age group, j  ijklm

thseason and i  period of calving

 μ - Overall mean
th P  - Effect of i  period of birth (i = 1 to 6)i

th S  - Effect of j  season of birth (j = 1 to 4)j

th A  - Effect of k  AFC age group (k = 1 to 2)k

th L  - Effect of l  parity (l = 1 to 3)l

2 e  - Random error ~NID (0, σ )ijklm e

 Heritability was estimated by paternal half-sib 
(PHS) correlation method as suggested by Becker (1975). 
Correlation of breeding efficiency with first service 
period and first dry period was estimated as suggested 
by Becker (1975).

 The Variance Inflation Factor (VIF) tool is used to 
measure and quantify the extent of variance inflation. 
When predictors are correlated, the coefficient of 

determination becomes biased, leading to an increase in 
the standard error of predictor coefficients. As a result, the 
variance of predictor coefficients is inflated (Kumar et al., 
2019). VIF can be determined using the following 
formula:

VIF =

2 2 Where R  is the R – value obtained by regressing the i

ith predictor on the remaining predictors. A variance 
inflation factor exists for each of the i predictors in a 
multiple regression model.

 The multiple regression analysis was done as 
suggested by Draper and Smith (1987) with the help of 
following model:

 Y   =  a + b  X  + b  X  + …. + b  X  + ei 1 1 2 2 n n i

Where,

 Y  - Variable to be predictedi

 a, b , b , …, b  - Unknown parameters to be 1 2 n

estimated.

 X , X , …, X  - Traits whose values are known.1 2 n

2 e  - Random error, NID (0, σ )i e

 The coefficient of determination (R²) represents the 
percentage of total variability in the prediction that is 
explained by a set of independent variables. It is calculated 
through analysis of variance and varies across different 
models.

 Various statistical metrics, including Akaike 
information criterion (AIC), Bayesian Information 
Criterion (BIC), Mallow’s Conceptual Predictive Value 
(MCp), coefficients of determination (R²), mean absolute 
error (MAE), mean absolute percentage error (MAPE), 
Theil's U-statistic (U) and root mean square error (RMSE), 
were used to identify the optimal model(s) for predicting 
BEW in Hariana cattle. The best models were those with 
higher coefficients of determination (R²) and lower values 
of RMSE, MAE, MAPE, BIC, and RMSE. Additionally, 
models developed using artificial neural networks (ANN) 
were compared with the best multiple regression analysis 
(MLR) model. According to Kumar et al. (2019), the 
primary goal of model development is to predict the 
response variable using predictor variables. Since model 
development is research-intensive and time-consuming, 
evaluating a model’s predictive capability is crucial. 
Therefore, an ideal model should be both simple and 
highly accurate in its predictions.

RESULTS AND DISCUSSION

 Information was collected on productive animals 
born between 1962 and 2024, totaling 756 records. After 

365 × (N–1) × 100
D

1
21-R i
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Table 1. Least-squares means and standard error of 
breeding efficiency in Hariana cattle

Effects BEW (%)

Overall mean (µ) 69.5 ± 0.69 (738)
Season of Birth

Winter 69.2 ± 0.83 (365)
Summer 68.4 ± 1.20 (159)
Rainy 71.5 ± 1.59 (87)
Autumn 68.9 ± 1.33 (127)

Period of Birth
a1962-1970 69.0 ± 1.37  (139)**
b1971-1980 71.3 ± 1.20  (155)
b1981-1990 68.4 ± 1.21  (171)
b1991-2000 55.7 ± 1.21  (167)
b2001-2010 70.7 ± 1.98  (57)
c2011-2018 81.9 ± 2.13  (49)

AFC Class
aLower AFC Class 71.1 ± 0.88  (404)**
bHigher AFC Class 67.9 ± 0.95  (334)

Parity Groups
a2-3 64.1 ± 0.96  (270)**
b4-6 67.9 ± 0.94  (314)
c>7 76.5 ± 1.26  (154)

Winter: December to march, Summer: April to June, Rainy: July to 
August, Autumn: September to November. Similar/dissimilar 
superscript indicates the non-significant/significant differences 
between subclasses of means. Figures in parentheses are the number of 
observations. **Level of significance (P<0.01)

Table 2. VIF value for Breeding Efficiency by Tomar

Trait  VIF value

Age at first calving 1.005
First service period 2.262
First dry period 2.254

Table 3. Prediction equation for breeding efficiency (Wilcox)

2S. No. Dependent Independent R  (%) Linear regression equation’s
 variable variables

1. Breeding AFC 0.3 BE (W) = 70.609 -0.0022AFC

2. efficiency FDP 32.4 BE (W) = 81.998 – 0.0494FDP

3. (Wilcox) FSP 55.4 BE (W) = 88.134 – 0.0654FSP

4.  AFC, FDP 32.5 BE (W) = 85.511 - 0.00152AFC – 0.04933FDP

5.  AFC, FSP 55.4 BE (W) = 88.460 – 0.0002AFC – 0.0654FSP

6.  FDP, FSP 55.4 BE (W) = 88.305 – 0.0633FDP - 0.002FSP

7.  AFC, FDP, FSP 55.4 BE (W) = 88.673 – 0.0002AFC – 0.063FSP – 0.002FDP

Table 4. Estimation of intercept and regression coefficient(s) for breeding efficiency (Wilcox) in Hariana cattle

2Model Variable A AFC FSP FDP RMSE R  MAE MAPE U

1. AFC 70.609 -0.002 - - 16.51 0.3 13.67 22.84 0.239

2. FDP 81.998 - - -0.049 13.59 32.4 10.92 17.68 0.197

3. FSP 88.134 - -0.065 - 11.04 55.4 8.90 14.47 0.160

4. AFC, FDP 85.511 -0.001 - -0.049 13.58 32.5 10.89 17.61 0.197

5. AFC, FSP 88.460 -0.0002 -0.065 - 11.04 55.4 8.92 14.46 0.160

6. FDP, FSP 88.305 - -0.063 -0.002 11.04 55.4 8.92 14.45 0.160

7. AFC, FDP, FSP 88.673 -0.0002 -0.063 -0.002 11.05 55.4 9.00 14.44 0.160

Fig. 1. Regression of predicted on the actual BEW using MRA model 3 
in Hariana cattle

normalization, outliers were removed to estimate overall 
mean for breeding efficiency (Wilcox method). BEW was 
66.3% with standard error and standard deviation of 0.61 
and 16.9, respectively. The coefficient of variation 
estimated for breeding efficiency (Wilcox method) was 
25.49. The higher average of breeding efficiency (Wilcox 

method) were reported by Dhangar and Patel (1991) in 
Jersey×Kankrej (JK) F1 cross, Shelke et al. (1992) in Jersey 
×Red Kandhari half bred and Red Kandhari, respectively. 
Panwer et al. (1996) in Rathi, Habib et al. (2013) in Red 
Chittagong Cattle, Singh et al. (2016) in different Crossbred 

cattle and Barros et al. (2020) in Red Sindhi cattle also 
reported the higher mean of breeding efficiency (Wilcox 
method). Ebrahim (2018) in Friesian cattle estimated 
lower mean of breeding efficiency (Wilcox method) in 
Friesian cattle.
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RMSE, MAE, MAPE, U-statistic values has fulfilled the 
criterions. AIC (Akaike information criterion), BIC 
(Bayesian Information Criterion) and MCp (Mallow’s 
Conceptual Predictive Value) values for model 3 were 
-1973.905, -496.27 and 2.001, respectively. BIC value for 
Model 3 is lowest as compared to other models. The linear 
regression equation developed is given below.

 BE (W) = 88.134 – 0.0654FSP
2 The R  value of prediction was relatively high 

suggesting that the relationship between the predictors and 
the response variable is linear. The regression of predicted 
on actual breeding efficiency (Wilcox) using MRA model 
3 is represented in Fig. 1.

 Step wise regression procedure was used to predict 
the breeding efficiency (BEW) from first lactation traits 
viz. AFC, FDP and FSP under the present study. On 
analysis the co-efficient of determinations of 0.3%, 32.4%, 
55.4%, 32.5%, 55.4%, 55.4% and 55.4% for BEW were 
observed when AFC, FDP, FSP, AFC-FDP, AFC-FSP, 
FDP-FSP and AFC-FDP-FSP were used as independent 

2variables, respectively. The model with FSP (R  = 55.4%) 
as independent trait has been selected as optimum model to 
predict the breeding efficiency (Wilcox method). The 
model using AFC as independent variable had very low co-

2efficient of determination (R  value) of 0.3%. Model using 
2FDP for predicting BEW the R  was observed as 32.4 percent 

only. Results clearly depicted that the AFC and FDP didn’t 
influence BEW as that of FSP alone. In this study the FSP 
had a more influential effect on animals BEW as compared 
to different combinations of independent variables. Tomar 
et al. (2023) predicted BEW with lower co-efficient of 
determination of 36.3%. Gahlot (2003) predicted life time 
milk production in Tharparkar cattle with higher co-
efficient of determination of 74.48%. Shetkar et al. (2023) 
predicted the lifetime II milk yield with higher co-efficient 
of determination of 75.46%. Second lactation milk yield 
was predicted by Das et al. (2022) with higher co-efficient 
of determination of 83.7 percent in Deoni cattle. Dangar 
and Vataliya (2022) predicted life time milk yield with 
higher coefficient of determination of 98% in Gir cattle.

CONCLUSIONS

 The present study found a significant difference in 
breeding efficiency based on periods of birth, AFC class, 
and parity. This suggests that the breeding efficiency of 
Hariana cattle can be enhanced through optimal management 
practices. Multiple regression analysis (MRA) was used to 
predict BEW, with the best models selected based on 
higher coefficients of determination (R²) and lower values 
of AIC, BIC, RMSE, MAE, MAPE, and Theil’s U-statistic. 
The analysis considered various first lactation reproductive 

traits as independent variables, while breeding efficiency 
served as the dependent variable. The optimal model for 
BEW included the first service period as an independent 
variable and was expressed as BE(W)= 88.134- 
0.0654FSP, with an R² of 55.4%. The MLR method proved 
to be a simple and effective approach for predicting BEW.
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Least-Squares Analysis

 The overall least-squares mean for breeding 
efficiency (Wilcox method) estimated was 69.5±0.69 
percent (Table 1). In the present study it was observed that 
the season of birth had non-significant effect on breeding 
efficiency of the animal with least-squares mean of 
breeding efficiency 69.2 ± 0.83 percent in winters, 68.4 ± 
1.20 percent in summer, 71.5 ± 1.59 percent in rainy season 
and 68.9 ± 1.33 percent in autumn season. Period of birth 
had highly significant effect on breeding efficiency in the 
present study, the animals born during 2011-2018 period 
had highest breeding efficiency with least-squares mean of 
81.9 ± 2.13 percent and those born during the period of 
1962-1970, 1971-1980, 1981-1990, 1991-2000 and 2001-
2010 with observed least-squares means of 69.0±1.37, 
71.3 ± 1.20, 68.4 ± 1.21, 55.7±1.21 and 70.7±1.98 percent, 
respectively. In this study age at first calving had highly-
significant effect on breeding efficiency in Hariana cattle. 
Animals with Lower AFC were observed higher breeding 
efficiency of 71.1±0.88 percent as compared to higher AFC 
animals with least-squares mean of breeding efficiency 
67.9 ± 0.95 percent. In the present study parity of animals 
had highly significant effect on breeding efficiency of 
animals. Cows with more than 7 parity had higher breeding 
efficiency of 76.5±1.26 percent as compared to the animals 
with 2 to 3 parity and 4 to 6 parity with least-squares mean 
of breeding efficiency 64.1 ± 0.96 and 67.9 ± 0.94 percent, 
respectively.

 Singh et al. (2016) in crossbred, Dash et al. (2017) in 
Karan Fries, Ambhore et al. (2017) in Phule Triveni, 
Tomar et al. (2022) in Hariana reported higher estimates 
for least-squares mean of breeding efficiency (Wilcox 
method). Significant effect of period on breeding efficiency 
was reported by Singh et al. (2016), Dash et al. (2017), 
Ambhore et al. (2017) in Crossbred cattle, Karan Fries 
cattle and Phule Triveni cattle, respectively. Season of 
birth had significant effect on breeding efficiency in the 
studies reported by Singh et al. (2016) in Crossbred cattle.

Heritability and correlation

 Precise approximations of the heritability of different 
reproductive traits are crucial for evaluating the improvement 
of different traits and designing the future breeding and 
selection plans. The heritability estimates for BEW was high 
0.533. The breeding efficiency had genetic correlation of 
0.134±0.198 with age at first calving. The breeding efficiency 
had negative genetic correlations with first service period, 
first dry period with estimates as -0.666±0.561, -0.946 ± 
0.702, respectively. The breeding efficiency (Wilcox) had 
positive phenotypic correlations with age at first calving 
with estimate as 0.047. Breeding efficiency (Wilcox) had 

negative phenotypic correlations with first service period 
and first dry period with estimated as -0.684 and -0.451. 
The breeding efficiency (Wilcox) had positive environmental 
correlations with age at first calving with estimate as 0.248. 
Breeding efficiency (Wilcox) had negative environmental 
correlations with first service period and first dry period 
with estimate as -0.747 and -0.275.

 Shetkar (2021) estimated similar heritability for 
breeding efficiency in Hariana cattle. Lower estimates for 
heritability of breeding efficiency was observed Tekerli 
and Kocak (2009) in HF cattle. Tomar (2022) in Hariana 
cattle reported the similar positive genetic correlation with 
AFC and negative genetic correlation with first service 
period and first dry period in Hariana cattle. Tomar (2022) 
in Hariana cattle reported the similar positive phenotypic 
correlation between AFC and BEW. Tomar (2022) in 
Hariana cattle also reported negative phenotypic correlation 
between BEW with FSP and FDP.

Prediction model

 To determine the correlations between the 
independent traits in the study of prediction, the variance 
inflation factor (VIF) was employed. The lower VIF values 
for AFC, FSP and FDP were observed which means that 
these traits were not correlated (Table 2). Multiple 
regression analysis was carried out for the prediction of 
BEW. First lactation production and reproduction traits 
were taken as independent variables viz. AFC, FSP and 
FDP. Prediction equations for prediction of BEW from 
early reproductive traits are presented in the Table 3. The 
best model for the lifetime BEW were selected based on 
their higher co-efficient of determination (R2) value and 
lower RMSE, MAE, MAPE and Theil’s U-statistic values. 
AIC, BIC and MCp values were also estimated for various 
model for interpretation of results and get more accurate 
prediction.

Development of MLR model for breeding efficiency

 To predict the breeding efficiency (Wilcox) 
reproduction traits like AFC, FDP and FSP were used as 
independent variable for multiple regression analysis 
method. The model for the prediction of breeding 
efficiency (Wilcox) using reproduction traits are 
represented in Table 3.

 The developed models were in different combinations 
ofAFC, FDP and FSP. Out of 7 models developed model 3 
having independent variable first service period was best 
for prediction of BEW. Although few models had similar 
coefficient of determination but model 3 using only one 
independent variable so will be more useful. Hence model 

23 with coefficient of determination (R ) 55.4% and lower 
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