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ABSTRACT

Administration of glycopyrrolate caused a significant increase in the respiration rate. There were no significant
changes in the haematological and blood biochemical parameters, There was significant increase in the heart rate and blood
pressure. The heart rate continued to be near the base value; however, after 25 minutes ofxylazine administration the blood
pressure was significantly lower than the. base value. The administration ofxylazine also significantly increased the central
venous pressure.
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Anticholinergic agents are used as
preanaesthetic in veterinary practice to reduce
salivation and bronchial secretions and to block
the effects produced by agents which stimulate
the parasympathetic system (Short et aI., 1978
and Hall et al., 2001). Glycopyrrolate has been
stated to have more rapid onset of action than
atropine. It has a powerful and prolonged
anti sialagogue activity and is about five times as
potent as atropine (Hall et aI., 2001). It has been
widely used in horses and cats, however, studies
in ruminants are limited.

MATERIALS AND METHODS

The present study was conducted on 12
clinically healthy male calves, 9 to 20 months of
age, and weighing between 80 to 170 kg, divided
randomly into two groups of six animals each.
After recording the base value of each parameter,
glycopyrrolate was administered intravenously
@ 0.01 mg/kg. In group I, the parameters
investigated were: Behavioural changes, rectal
temperature, respiratory rate, haemoglobin,
packed cell volume, erythrocyte sedimentation
rate, blood glucose, total plasma proteins, plasma
creatinine and cholesterol. In group 11, after
recording the parameters at 2 and 5 minutes of
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. glycopyrrolate administration, xylazine was
administered intravenously @ 0.02 mg/kg and
all the parameters were recorded at 5, 10, 15,
30, 50, 70, 90 and 110 minutes after
glycopyrrolate administration. Various
parameters studied were: systolic pressure,
diastolic pressure, mean arterial pressure (MAP),
heart Rate, central venous pressure (CVP) and
electrocardiogram (ECG). The statistical analysis
of data was done by one-way-analysis of
variance and Duncan's multiple range tests.

RESULTS AND DISCUSSION

The respiratory rate increased significantly
to 24± lIminute at 5 minute of glycopyrrolate
administration when compared with the base
value of 18±lIminute; however, there was no
effect on the rectal temperature (Table 1, 2).
The variations in the haemoglobin,

erythrocytic sedimentation rate, packed cell
volume and plasma concentration of cholesterol,
total plasma proteins and creatinine were
marginal and non significant. The effect of
glycopyrrolate alone on haemodynamic
parameters was studied for 5 minute and then
xylazine was administered intravenously to see
the effect of glycopyrrolate on xylazine induced
bradycardia and hypotension. Within two minutes
of administration of glycopyrrolate heart rate



Table 1

Fffects of glycopyrrolate on rectal temperature, respiratory rate, haematological and blood biochemical
parameters in calves

Para eter (units) Base value At peak effect At recovery After 24 hours

Ambient temperature (0C) 30.86b'±0.52 31.00b'±0.48 31.83'±0.64 29.86b±0.46

Rectal temperature eC) 38.30'±0.22 38.11'±0.22 37.93'±0.13 38.25'±0. I 8

Resp.ration rate (per minute) 18c.00± 1.00 24'.00±1.00 21'b.00± 1.00 20be.00±1.00

Haemoglobin (g/dl) 10.16'±0.33 9.75'±0.38 9.83'±0.33 1O.16'±0.33

ESR (mm fir~t hour) 0.50'±0.22 0.0.50'±0.22 0.66'±0.21 0.50'±0.22

Packed cell volume (%) 31.16'±0.74 30.66'±0.91 30.83'± 1.07 3 1.I6'± 1.10

Blood glucose (mgldl) 52.92'±3.93 54.81 '± 1.53 55.48'±4.11 5303'±2.37

Plasma cholesterol (mg/dl) 181.91'±7.71 183.26'±5.34 191.20'± 11.14 194.76'±7.01

Total plasma protein (gldl) 8.95'±0.16 9.25'±0.10 8.90'±0.16 9.35'±0.14

Plasma creatinine (mg/dl) 0.70'±0.03 0.69'±0.008 0.66'±0.01 0.67'±0.01

(N=6, Mean±S.E.) significant at 1% level

Table 2

Effects of glycopyrrolate and xylazine on haemodynamic parameters in calves

Parameter Base After Minutes after xylazine
(units) value glycopyrrolate administration

2 5 2 5 10 25 45 65 85 105

Heart rate 57b±3 83'±9 82'±7 69'b±7 60b±4 58b±4 55b±4 56b±3 57b±3 61b±4 62b±5
(per minute)

Systc lie 120.0b 141.3' 140.8' 112.3bc roo.i= 96.5cd. 88.1 d 97.3cd ss.r« 90.8cd 91.1 cd
pressure ±2.58 ±1O.2 ±12.0 ±8.8 ±5.4 ±4.2 ±6.17 ±4.8 ±5.62 ±6.11 ±5.49
(mmHg)

Diastolie 102.50b 128.83' 125' 100.8b 86.66bc 83.66bc 75.66c 86.5bc 83.83be 78.8c 76.33c

pressure ±2.5 ±9.31 ±12.11 ±1O.1 ±3.33 ±3.63 ±5.05 ±4.78 ±5.15 ±6.32 ±4.83
(mmHg)

MAP 108.28b 133.01' 130.23' 104.6b 91.13bc 87.96bc 79.80c 90.08be 87.56be 82.8c 81.26c

(mmHg) ±2.39 ±9.59 ±12.02 ±9.7 ±3.83 ±3.78 ±5.39 ±4.77 ;1:5.24 ±6.23 ±5.02
CVP 7.25cd 7.08cd 7.1 cd 12.7' 12.08'b 11.41,bc 10.08,bed s.ss= tis« 6.58d 7.25<d
(cmH2O) ±O.83 ±1.46 ±1.86 ±1.82 ±1.38 ±1.58 ±0.7 ±1.58 ±1.47 ±0.82 ±1.2

*Sigmficant at 5% level, ** significant at 1% level, (N = 6, Mean±S.E.)

increased to 83±9/minute from the base value
of 57±3/minute. The values were almost same
at 5 minute interval. After administration of
xylazine, heart rate gradually and significantly
decreased and by 30 minutes it was 55±4/minute
i.e. near the base value. Administration of
glycopyrrolate also caused a significant increase
in the MAP and at 5 minute (l30.23±12.02
mmHg) as against the base value (l08.28±3.9
mmHg). Immediately after the administration of
xylazine the MAP decreased near the base
value. From 25 minute after the administration
of xylazine the MAP was significantly lower than

the base values and remained so up to the end
of experiment. Glycopyrrolate (0.01 mg/kg) in
the dog does not affect the heart rate and arterial
pressure (Thurmon et al., 1996). However, in
the goat intravenous administration of
glycopyrrolate (0.01 mg/kg) caused same
intensity of tachycardia as with atropine but the
duration ofthis action was almost double (Pablo
et al., 1995). The data indicates that
glycopyrrolate can effectively counteract the
bradycardia caused by xylazine in the calves. It
may be mentioned that the central venous
pressure after administration of xylazine
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increased significantly for about five minutes.
Xylazine causes hypotension due to decrease in
central sympathetic nervous activity (Schmitt,
et al., 1970) and/or through depressant effect
of xylazine on cardiac contractility. Therefore,
the results of the present study show that
although glycopyrrolate was effective in
controlling bradycardia incuced by xylazine
through vagal blockade, the drug did not
counteract the depressant effect of xylazine on
cardiac cornractility. The longer duration of the
glycopyrrolate as also observed in the present
study may pose an advantage over the use of
atropine as a pre-anaesthetic agent. It was
concluded that glycopyrrolate (0.01 mg/kg, i.v)
can be safely used in calves with a longer duration
of action.
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