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Summar)': The effects of intravenous administration of equimolar doses of adrenaline (20.00 lJoK!kg),
noradrenaline (18.47 ~fkg) and isoprenaline (23.06 11K/kg) on blood glucose, serum total protein,
serum total cholesterol and serum urea wcre investigated in buffalo calves. There was significant Increase
in blood glucose level with all the sympathomimetic amincs S min after their administration (P<O.OS).
Adrenaline and noradrenaline were almost equipotent in inducing hyperglycaemic response whereas
the effect of isoprenaline was relatively less and shon-lived. The increased glucose levels returned to pre
administration levels within S hr. These sympathomimetic amincs produced no significant changes
in other metabolic parameters vi1. serum Icvels or total cholesterol, total protein and urea.
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INTRODUCTION

Catecholamines induce metabolic effects, VIZ. hyperglycaemia, hyperlacticidaemia and
lipid mobilization in man (4) and animals (1,8). The hyperglycaemic response to catecholamines
has been found to be common 10 all thc vertebrates but the intensity of the effect varies with the
species and also with the amines used. In our study, the hitherto unreported effectiveness of
adrenergic drugs in inducing melabolic changes in buffalo calves (Bubalus bubalis) was evaluated.

MATERlALS AND METHODS

A total of twelve apparently healthy male buffalo calves weighing 95-120 kg and aged 610 9
months were equJ.lfy divided into three groups. The animals were given green fodder, wheat straw
and water ad lib. The animals of groups 1, 2, and 3 were administered equimolar doses of L-adre
nallne (20.0 pg/kg), L·noradrenaline (18.47 ~g/kg)and DL-isoprenaline (23.06lJog/kg) intravenously
respectively. The doses arc in terms of free bases. Blood samples were collected by jugular veni
puncture at different time intervals, viz., prior to and 5, 10, 15, 30, 60, 120, 180 and 300 min after
administration. The following biochemical parameters were determined: blood glucose (3), serum
total protein (10), serum total cholesterol (3), and serum urea (2). The data were analyzed stati
stically by Student's 't' test (9).

RE:~ULTS AND DISCUSSION

Significant hyperglycaemia (Table I) became evident 5 min after admlOlstration of the
amilles, while the peak effect (per cent rise over control, 86.5 with adrenaline, 74.2 with noradre
naline and 42.7 with isoprenaline) was reached after 10 min of administration with each of the
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Table I: Effect or intravenous administration of adrenaline (20 lJ.K!kK), noradrenaline
(I8.471AS:kg) and isoprenaline (23.06lolg,kf) on blood glucose in buffalo calv~.

Ti~ alter
administration
(min)

Conlrol,
I.

"JO..
120

101

JOG

AdrenaliM NoradrenahM IsopunaliM

Mean blood Pucent Mean blood Ptr cenl /IfeaJI blood Per cent
glucose Itvtl cMnge glucou It.vl change glucose Inel thOlfie
(n'8~_±S.E.) (mgy'±S.E.) (mg%±S.E)

58.6x l .8 100.0 63.8±1.3 100.0 72A±4.9 100.0

94.7x2 .8- 161.8 107.S±9.2- 168.5 103 .3±5 A- 142.7

109.2.:1.5.1- 186.S 111.2±11.2- 174.1 103 .3iS .2- 142.7

106.6i.:7 .0"' 182.0 107.9±10.6- 169.1 97 A±3,9- 134.6 •
98_7::r:.4 .6- 168.S 96.7±6.7- ISI.S 94.7±4,7- 130.9

94 .7:L," .6- 161,8 92.1±7.0- 144.3 94.1±3.S- 130.0

8S ,S;1:2 .S- 146.1 S4 .2±4 A- 132.0 83.6±2.9 liS .S

82.2±2.7- 140 A 77 .0±4 .S- 120.6 79.6±2.9 110.0

6O.S±3.0 103.4 65.I±S.I 102.1 7l.7±3.3 99.1

- P<O.05

amine. Significant hyperglyc..1.emia persisled for 180 min foI!O\... ;ng adrenaline and noradrenaline
and for 60 min following isoprenaline. The increased le\e1s returned to almost comr<.>l values within
5 hr. The amines did not produce any significant change in selUm total cholesterol (control levels,
69.6± 1.3,92.5 ± 6.8 and 80.6 ± 8.7 mg per cent in groups I, 2 and 3, respecti\'cly), serum total
prOiein (eontrollevels, 7.4 ± 0.3, 6.9 ± 0.3 and 7.2 ± 0.5 gill per cent in groups I, 2 and 3
respectively) and serum urea (control Je ...els 32.0 ± 2.7, 25.2 ± 0.7 and 27.2±0.7 mg per cent
in groups I, 2 and 3, respectively).

Agonists acting either on alpha or beta adrenoceptors promptly produced hypcrglycaemia
after injection in buffalo calves and the maximal effect was observed at 10 min with eacb one
of them (apparent potency rating adrenaline ~ noradrenaline> isoprenaline). The hyperglycae
mie cffect of isoprenaline was of short duration.

It is of intcrcst to note that Karam et 01. (6) have also reported prolonged hypcrglycaemia
With adrenal inc in man. The comparatively lesscr hyperglycaemic effect of isoprenaline has been
reported in mun (S). However, Khosla and Garg (7) found that in producing hypcrglycaemic cffect,
isoprenaline and adrenaline were equipotent in dogs, rabbits and pigeons.
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