
ABSTRACT

 The work was undertaken to study the effect of age, viz., young (2-4 years) and adult (above 4 years) of either sexes on quality characteristics 
of meat from swamp buffaloes of Assam. The longissimus dorsi muscle was collected from these animals and the physico-chemical characteristics, 
viz., pH, Water Holding Capacity (WHC), colour analysis, muscle fibre diameter, myofibrillar fragmentation index and proximate composition of 
two different age groups were studied. The results obtained in this study indicated that the meat of adult buffalo had higher pH and lower water 
holding capacity with increasing age, muscle fibre diameter were found  more in male than female and also increased as age advanced, Lightness 
(L*), yellowness (b*), moisture content decreased significantly (P < 0.01) with increasing age. Based on the quality, it was concluded that meat from 
young animals (2-4 years) had superior quality than the adult (above 4 years) animals.
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 Quality of meat is mostly dependent on age, sex of 
the animal and nutritional composition of meat. Meat is an 
excellent source of good quality animal protein which 
provides all the essential amino acids and various 
micronutrients in proper proportion to human being. It is 
also a valuable source of B-complex vitamins including E, 
riboflavin, niacin, biotin, pyridoxine, pantothenic acid and 
cyanocobalamin and minerals like iron, zinc, selenium and 
phosphorus (Pereira and Vicente, 2013). Consumers are 
now more focused on the quality and nutritional 
characteristics of foods including meat and meat products 
and they are increasingly focusing on their eating habits 
and nutrient intake as well as food safety. Buffalo is the 
only potential animal that can boost meat industry in India. 
Buffalo meat is the healthiest meat among red meats 
known for human consumption since it is low in calories 
and cholesterol. Buffalo meat is comparable to beef in 
many of its physicochemical, nutritional and functional 
properties and sensory attributes (Kandeepan et al., 2009). 
Assam has the largest livestock population amongst all the 
North Eastern states. The swamp buffalo are distributed in 
West Bengal, Orissa, Assam and some other parts of North 
East region. Very scanty information is available about the 
physico-chemical and proximate composition of meat of 
swamp buffaloes slaughtered in service type slaughter 

houses. Hence, the attempt has been made in this study to 
assess the effect of age on the physico-chemical and 
proximate composition of swamp buffalo meat so as to 
determine the optimum age for slaughter.

MATERIALS AND METHODS

Experimental design

 A total number of twenty swamp buffaloes of two 
different age groups, viz., young (2-4 years) and adult 
(above 4 years) were selected based on the dentition and 
ring of the horn and subsequently, meat from these animals 
were collected from the service type of  slaughter houses 
for this study. The ante-mortem inspection of animals was 
carried out before slaughter. Each age group consisted of 5 
male and 5 female animals.

Meat samples

 Samples were taken from the longissimus dorsi 
thmuscle at the level of 12-13  rib (Alonso et al., 2009). The 

collected meat samples were packed in clean polyethylene 
bags and placed in the thermocol box with ice and 
immediately transported to the laboratory of Department 
of Livestock Products Technology, C.V.Sc, A.A.U., 
Khanapara, Guwahati.

Analytical procedures

 The pH was measured by using a digital pH meter 
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Table 1

Physico-chemical properties of young (2-4 years) and adult 
(above 4 years) age groups of swamp buffalo meat 

(Mean±SE)

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

pH 5.99 ± 0.12 6.03 ± 0.13 6.06 ± 0.11 6.12 ± 0.16

WHC(sq cm) 3.09 ± 0.53 2.91 ± 0.67 2.86 ± 0.55 2.63 ± 0.74
a b c adMuscle fibre 36.71 ±0.65 31.78 ±0.14 44.82 ±0.43 39.27 ±0.31

diameter (µ)
a ab abc cdMFI (%) 85.17 ±5.85 82.83 ±6.03 74.49 ±6.29 64.84 ±4.92

Mean having different superscript in the row (small letter) differ 
significantly (P <0.01). SE = Standard Error, n = 5

Table 2

Proximate composition (%) of young (2-4 years)and adult 
(above 4 years)age groups of swamp buffalo meat 

(Mean±SE)

 Proximate Composition

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

a ab abc abcMoisture (%) 73.54 ±0.05 73.42 ±0.07 72.42 ±0.06 71.07 ±0.03
b a bcd bcProtein (%) 20.32 ±0.04 19.06 ±0.05 20.39 ±0.03 20.33 ±0.05

a ab bc cdEther Extract (%) 1.78 ±0.16 2.01 ±0.13 2.40 ±0.11 2.51 ±0.18
a ab abc abcTotal Ash (%) 0.92 ±0.06 0.96 ±0.03 0.95 ±0.08 0.98 ±0.05

Mean having different superscript in the  row (small letter) differ 
significantly (P <0.05), (P <0.01); SE = Standard Error, n = 5

Table 3

Effect of age and sex on Lightness (L*), Redness (a*) and 
Yellowness (b*) at refrigerated storage temperature (4 ± 

1ºC) (Mean ± S.E.)

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

a ab bc cdLightness (L*) 35.94 ±0.41 35.09 ±0.47 34.83 ±0.37 34.13 ±0.56
a b bc cdRedness (a*) 10.93 ±0.43 13.92 ±0.59 14.71 ±0.61 15.06 ±0.52
a b bc bcdYellowness (b*) 10.93 ±0.51 9.89 ±0.44 9.61 ±0.31 9.32 ±0.47

Mean having different superscript in the row (small letter) differ 
significantly (P <0.05), (P <0.01); SE = Standard Error, n = 5

was markedly higher as compared to female buffaloes and 
this phenomenon was irrespective of the age. This might be 
due to larger body conformation, muscle growth and 
development due to more body activities and exercise 
implicated in male buffaloes.

 A significant difference (P <0.01) was also noticed 
in the myofibrillar fragmentation index between the age 
groups of both the sexes of buffaloes (Table 1) and this 
might be due to increase collagen content inside the muscle 
fibre as age advanced.

 Significantly (P < 0.01) lower moisture and higher 
protein, ether extract and total ash (P<0.05) content were 
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(Make: Metrohm, Switzerland, Model-780) and the water 
holding capacity was assessed with certain modifications, 
adopting the filter paper press method (Hofmann et al. 
(1982). The colour of the raw meat was determined by 
using CIEL* a* b* system in Cary 100 UV visible 
Spectrophotometer (Honikel, 1998). Muscle fibre diameter 
was measured according to the method outlined by Tuma 
et al. (1962). Myofibrillar fragmentation index (MFI) was 
determined by ‘‘Virtishomogeniser 45” (Virtis Company, 
Gardiner, New York, USA) with slight modifications 
(Davis et al., 1980). Proximate composition, viz., 
moisture, protein, ether extract and total ash content of 
meat samples were analysed by following the standard 
procedure A.O.A.C. (2003).

Statistical analysis

 The data obtained in the present study on young and 
adult age groups of swamp buffalo meat of either sex were 
analysed by the method described by Snedecor and 
Cochran (1994) by using SAS software.

RESULTS AND DISCUSSION

Meat quality characteristics

 The meat quality studies of the fresh meat revealed 
no significant differences (P<0.01) in the overall mean 
values of pH and WHC with increasing age of both the 
sexes of buffaloes (Table 1). WHC and pH are directly 
proportional to each other. There was non significant 
increase  in WHC (sq cm) with increased age of both the 
sexes of buffaloes, this might be due to higher 
accumulation of fat within the muscles of old age animals 
comparing to young ones which were obtained by 
Kandeepan (2013) and Abdolghafour and Ahmad (2014) 
in young and spent buffalo meat. Similarly, there was non 
significant increase in the mean pH values with the 
increase in the age of both the sexes of buffaloes. Females 
had slightly higher pH values compared to males. The 
result of the present study was in agreement with 
Ilavarasan et al. (2016) in buffalo meat, which might be 
due to increased myoglobin content. Aberle et al. (2001) 
suggested that changes in pH of the cattle meat were highly 
significantly affected by intrinsic factors such as species, 
muscle type, individual animals, and by extrinsic factors 
such as the handling of cattle before and after slaughter 
apart from influence of glycogen content.

 The overall mean values of muscle fibre diameter 
increased significantly (P <0.01) with the increase in the 
age of both the sexes of buffaloes (Table 1). Age has 
significant (P <0.01) effect on the muscle fibre diameter 
(µ) as higher age group of buffaloes recorded larger muscle 
fibre diameter in both the sexes of buffaloes (Kandeepan et 
al., 2013). The muscle fibre diameter of male buffaloes 
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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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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)



ABSTRACT

 The work was undertaken to study the effect of age, viz., young (2-4 years) and adult (above 4 years) of either sexes on quality characteristics 
of meat from swamp buffaloes of Assam. The longissimus dorsi muscle was collected from these animals and the physico-chemical characteristics, 
viz., pH, Water Holding Capacity (WHC), colour analysis, muscle fibre diameter, myofibrillar fragmentation index and proximate composition of 
two different age groups were studied. The results obtained in this study indicated that the meat of adult buffalo had higher pH and lower water 
holding capacity with increasing age, muscle fibre diameter were found  more in male than female and also increased as age advanced, Lightness 
(L*), yellowness (b*), moisture content decreased significantly (P < 0.01) with increasing age. Based on the quality, it was concluded that meat from 
young animals (2-4 years) had superior quality than the adult (above 4 years) animals.

Keywords: Age, Longissimus dorsi, Muscle fibre diameter, Meat quality, Swamp buffalo
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 Quality of meat is mostly dependent on age, sex of 
the animal and nutritional composition of meat. Meat is an 
excellent source of good quality animal protein which 
provides all the essential amino acids and various 
micronutrients in proper proportion to human being. It is 
also a valuable source of B-complex vitamins including E, 
riboflavin, niacin, biotin, pyridoxine, pantothenic acid and 
cyanocobalamin and minerals like iron, zinc, selenium and 
phosphorus (Pereira and Vicente, 2013). Consumers are 
now more focused on the quality and nutritional 
characteristics of foods including meat and meat products 
and they are increasingly focusing on their eating habits 
and nutrient intake as well as food safety. Buffalo is the 
only potential animal that can boost meat industry in India. 
Buffalo meat is the healthiest meat among red meats 
known for human consumption since it is low in calories 
and cholesterol. Buffalo meat is comparable to beef in 
many of its physicochemical, nutritional and functional 
properties and sensory attributes (Kandeepan et al., 2009). 
Assam has the largest livestock population amongst all the 
North Eastern states. The swamp buffalo are distributed in 
West Bengal, Orissa, Assam and some other parts of North 
East region. Very scanty information is available about the 
physico-chemical and proximate composition of meat of 
swamp buffaloes slaughtered in service type slaughter 

houses. Hence, the attempt has been made in this study to 
assess the effect of age on the physico-chemical and 
proximate composition of swamp buffalo meat so as to 
determine the optimum age for slaughter.

MATERIALS AND METHODS

Experimental design

 A total number of twenty swamp buffaloes of two 
different age groups, viz., young (2-4 years) and adult 
(above 4 years) were selected based on the dentition and 
ring of the horn and subsequently, meat from these animals 
were collected from the service type of  slaughter houses 
for this study. The ante-mortem inspection of animals was 
carried out before slaughter. Each age group consisted of 5 
male and 5 female animals.

Meat samples

 Samples were taken from the longissimus dorsi 
thmuscle at the level of 12-13  rib (Alonso et al., 2009). The 

collected meat samples were packed in clean polyethylene 
bags and placed in the thermocol box with ice and 
immediately transported to the laboratory of Department 
of Livestock Products Technology, C.V.Sc, A.A.U., 
Khanapara, Guwahati.

Analytical procedures

 The pH was measured by using a digital pH meter 
*Corresponding author: rahmandrziaur@gmail.com
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Table 1

Physico-chemical properties of young (2-4 years) and adult 
(above 4 years) age groups of swamp buffalo meat 

(Mean±SE)

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

pH 5.99 ± 0.12 6.03 ± 0.13 6.06 ± 0.11 6.12 ± 0.16

WHC(sq cm) 3.09 ± 0.53 2.91 ± 0.67 2.86 ± 0.55 2.63 ± 0.74
a b c adMuscle fibre 36.71 ±0.65 31.78 ±0.14 44.82 ±0.43 39.27 ±0.31

diameter (µ)
a ab abc cdMFI (%) 85.17 ±5.85 82.83 ±6.03 74.49 ±6.29 64.84 ±4.92

Mean having different superscript in the row (small letter) differ 
significantly (P <0.01). SE = Standard Error, n = 5

Table 2

Proximate composition (%) of young (2-4 years)and adult 
(above 4 years)age groups of swamp buffalo meat 

(Mean±SE)

 Proximate Composition

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

a ab abc abcMoisture (%) 73.54 ±0.05 73.42 ±0.07 72.42 ±0.06 71.07 ±0.03
b a bcd bcProtein (%) 20.32 ±0.04 19.06 ±0.05 20.39 ±0.03 20.33 ±0.05

a ab bc cdEther Extract (%) 1.78 ±0.16 2.01 ±0.13 2.40 ±0.11 2.51 ±0.18
a ab abc abcTotal Ash (%) 0.92 ±0.06 0.96 ±0.03 0.95 ±0.08 0.98 ±0.05

Mean having different superscript in the  row (small letter) differ 
significantly (P <0.05), (P <0.01); SE = Standard Error, n = 5

Table 3

Effect of age and sex on Lightness (L*), Redness (a*) and 
Yellowness (b*) at refrigerated storage temperature (4 ± 

1ºC) (Mean ± S.E.)

Parameters 2-4 years age Above 4 years age

 Male Female Male Female

a ab bc cdLightness (L*) 35.94 ±0.41 35.09 ±0.47 34.83 ±0.37 34.13 ±0.56
a b bc cdRedness (a*) 10.93 ±0.43 13.92 ±0.59 14.71 ±0.61 15.06 ±0.52
a b bc bcdYellowness (b*) 10.93 ±0.51 9.89 ±0.44 9.61 ±0.31 9.32 ±0.47

Mean having different superscript in the row (small letter) differ 
significantly (P <0.05), (P <0.01); SE = Standard Error, n = 5

was markedly higher as compared to female buffaloes and 
this phenomenon was irrespective of the age. This might be 
due to larger body conformation, muscle growth and 
development due to more body activities and exercise 
implicated in male buffaloes.

 A significant difference (P <0.01) was also noticed 
in the myofibrillar fragmentation index between the age 
groups of both the sexes of buffaloes (Table 1) and this 
might be due to increase collagen content inside the muscle 
fibre as age advanced.

 Significantly (P < 0.01) lower moisture and higher 
protein, ether extract and total ash (P<0.05) content were 
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(Make: Metrohm, Switzerland, Model-780) and the water 
holding capacity was assessed with certain modifications, 
adopting the filter paper press method (Hofmann et al. 
(1982). The colour of the raw meat was determined by 
using CIEL* a* b* system in Cary 100 UV visible 
Spectrophotometer (Honikel, 1998). Muscle fibre diameter 
was measured according to the method outlined by Tuma 
et al. (1962). Myofibrillar fragmentation index (MFI) was 
determined by ‘‘Virtishomogeniser 45” (Virtis Company, 
Gardiner, New York, USA) with slight modifications 
(Davis et al., 1980). Proximate composition, viz., 
moisture, protein, ether extract and total ash content of 
meat samples were analysed by following the standard 
procedure A.O.A.C. (2003).

Statistical analysis

 The data obtained in the present study on young and 
adult age groups of swamp buffalo meat of either sex were 
analysed by the method described by Snedecor and 
Cochran (1994) by using SAS software.

RESULTS AND DISCUSSION

Meat quality characteristics

 The meat quality studies of the fresh meat revealed 
no significant differences (P<0.01) in the overall mean 
values of pH and WHC with increasing age of both the 
sexes of buffaloes (Table 1). WHC and pH are directly 
proportional to each other. There was non significant 
increase  in WHC (sq cm) with increased age of both the 
sexes of buffaloes, this might be due to higher 
accumulation of fat within the muscles of old age animals 
comparing to young ones which were obtained by 
Kandeepan (2013) and Abdolghafour and Ahmad (2014) 
in young and spent buffalo meat. Similarly, there was non 
significant increase in the mean pH values with the 
increase in the age of both the sexes of buffaloes. Females 
had slightly higher pH values compared to males. The 
result of the present study was in agreement with 
Ilavarasan et al. (2016) in buffalo meat, which might be 
due to increased myoglobin content. Aberle et al. (2001) 
suggested that changes in pH of the cattle meat were highly 
significantly affected by intrinsic factors such as species, 
muscle type, individual animals, and by extrinsic factors 
such as the handling of cattle before and after slaughter 
apart from influence of glycogen content.

 The overall mean values of muscle fibre diameter 
increased significantly (P <0.01) with the increase in the 
age of both the sexes of buffaloes (Table 1). Age has 
significant (P <0.01) effect on the muscle fibre diameter 
(µ) as higher age group of buffaloes recorded larger muscle 
fibre diameter in both the sexes of buffaloes (Kandeepan et 
al., 2013). The muscle fibre diameter of male buffaloes 

Corresponding author: vetsirohi@rediffmail.com
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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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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found in adult than young buffalo meat (Table 2). The 
moisture content of buffalo meat decreased with increase 
in the age of the animal, which was probably associated 
with an increase in fat content (Lawrie, 1998) and the fat 
was the last tissue to mature in the older animals tending to 
be fatter (Warriss, 2000). The fat content of meat was 
highly variable and was influenced by factors such as age, 
sex, nutrition, body weight, growth rate, physiological 
condition and physical activity of animal (Owen et al., 
1978; Kirton, 1988).The moisture and protein content 
were found to be slightly higher in male than female 
buffaloes which might be due to more physical activity of 
male animal.

 A significant (P < 0.05) decrease in the overall mean 
values of lightness(L*) was observed with the increase in 
age of both the sexes of buffaloes (Table 3). Redness (a*) 
values were recorded to increase significantly (P<0.01) 
with increasing age of both the sexes of buffaloes. Also, 
there was significant (P<0.01) decrease in the overall mean 
values of yellowness(b*) as the age advanced of both the 
sexes of buffaloes (Table 3).

CONCLUSION

 Based on the meat quality characters and nutritional 
composition, it was observed that swamp buffalo 
slaughtered at 2-4 years of age had better meat quality as 
well as balanced nutritional composition as compared to 
animals slaughtered at above 4 years of age.
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ABSTRACT

 Cryptosporidiosis, an emerging zoonotic disease of young ruminants is associated with significant economic losses. The present study 
aimed to evaluate azithromycin and nitazoxanide therapy in cryptosporidiosis affected crossbred dairy calves. Eighteen diarrhoeic calves aged 8-15 
days and found Cryptosporidium positive by modified Ziehl-Neelsen staining (mZN) and formal ether concentration techniques, were placed 
randomly in three groups of six each. Group I served as infected untreated control. In Group II, Azithromycin dehydrate @ 30 mg/kg b.wt. once daily 
orally for 7 days and in Group III, Nitazoxanide @ 15 mg/kg b.wt. twice daily orally for 5 days were given. Ringer’s lactate was instituted as 
supportive therapy in calves of all the groups for 2-3 days. Clinical examination of all calves was conducted daily till day 42. Assessment of faecal 
consistency, dehydration and oocyst counting was done on alternate days. Significantly (p<0.05) lesser days were taken in azithromycin group to 
attain normal temperature, pulse, faecal consistency and recovery from dehydration than control. Nitazoxanide did not show a positive response in 
coping up with diarrhoea and dehydration. Oocyst shedding ceased in all the groups before the end of observation period. Azithromycin treatment 

thsignificantly (p<0.05) reduced the duration of oocyst shedding and mean oocysts shed. The OPG count at the end of 4  week suggested significant 
(p<0.05) treatment effects; the counts being lower in azithromycin and nitazoxanide group than control.

Keywords: Azithromycin, Cryptosporidiosis, Dairy calves, Nitazoxanide
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 Cryptosporidium is a protozoan parasite, inhabiting 
the gastrointestinal and respiratory tracts of wide variety of 
vertebrate hosts including humans, and is responsible for 
causing significant morbidity and mortality (Agrawal et 
al., 2018). It is recognized as third major cause of scours in 
calves resulting in significant direct and indirect economic 
losses. High environmental stability of the cryptosporidium 
oocysts (Castro-Hermida et al., 2002), low dose infectivity 
and high excretion level of sporulated oocysts favour the 
quick transmission of infection (Ramirez et al., 2004). 
Resistance to common disinfectants (Chalmers and Giles, 
2010) and non-availability of effective vaccine along with 
limited treatment options lead to increased mortality rates 
(O’Donoghue, 1995). The treatment options are limited 
and often rely on rehydration therapy (Meganck et al., 
2014). Azithromycin dihydrate has been reported to 
effectively suppress oocyst shedding, reduce the 
environmental contamination by oocysts in addition to 
improvement in clinical signs (Elitok et al., 2005). 
Nitazoxanide (NTZ), an antimicrobial substance approved 
by FDA for human cryptosporidiosis has been used in 
experimentally induced calf cryptosporidiosis; and found 
to be effective in reducing the duration of oocyst shedding 
and improvement in fecal consistency (Ollivett et al., 
2009).The aim of present study was to investigate the 
comparative effect of Azithromycin and Nitazoxanide in 
the treatment of calf cryptosporidiosis.

MATERIALS AND METHODS

Selection of animals and design of treatment : The study 
was conducted in government and private dairy farms of 
Jabalpur (M.P.). A total of 52 faecal samples were collected 
from crossbred female diarrhoeic calves of 8-15 days age. 
Faecal samples were tested for Cryptosporidium spp. 
oocyst using modified Ziehl-Neelsen staining technique 
(mZN) (Henricksen and Pohlenz, 1981) and formal ether 
concentration techniques (WHO, 1994). Twenty three 
(44.2%) calves tested positive for natural Cryptosporidium 
spp. oocyst infection. Scoring for intensity of infection in 
positive faecal samples (by acid fast staining) with 
Cryptosporidium spp. oocyst shedding was done semi 
quantitatively as per Castro-Hermida et al. (2002) by 
finding the average number of oocysts in 20 randomly 
selected fields at 100x. Eighteen naturally infected calves 

whose oocyst intensity score  +2 were placed randomly 

into three groups of six calves each. Rehydration therapy 
(Ringer’s lactate) was given in Group I which served as 
infected untreated control. Calves in Group II were treated 
with Azithromycin dehydrate (AZAX®-500, Ranbaxy 
Laboratories Limited, New Delhi) @ 30 mg/kg b.wt. s.i.d 
for 7 days orally. Group III calves were given Nitazoxanide 
(Nizonide® 500, Lupin Ltd., Mumbai) @ 15 mg/kg b.wt. 
b.i.d for 5 days orally. Ringer’s lactate i.v. was instituted as 
supportive therapy to all the calves as per the level of 
dehydration for 2-3 consecutive days.
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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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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)


