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Effect of rbST on Serum Biochemical Values During Various
Physiological and Weather Conditions in Kundhi Buffaloes

A.B. Kachiwal*’, B.A. Sheikh!, S.A. Sheikh®, T.A. Qureshi' and K.H. Memon?

'Sindh Agriculture University Tandojam, Pakistan

2Baqa\i College of Veterinary Sciences, Karachi, Pakistan

Abstract: This study was performed to investigate the effect of rbST treatment on some biochemical parameters in
addition to values of thyroid hormones in Kundhi buffaloes. Sixteen Kundhi buffaloes were divided into two groups.
Group-A (N=8) served as control and Group-B (N=8) was treated with 250 mg of rbST fortnightly for 1* lactation. Blood
samples were collected weekly during lactation period from day one to 60 as pre-treatment values and then from day 61
to completion of 1% lactation in Kundhi buffaloes as post-treatment values. The findings revealed overall non significant
variation in the serum biochemical and thyroid hormone values between control and rbST treated buffaloes, whereas,
significant differences were observed during various physiological and weather conditions in both groups. Glucose and
uric acid values were observed higher during parturition and winter season in Kundhi buffaloes. Protein level was higher

in rbST treated buffaloes during open days.
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INTRODUCTION

The first major livestock related product of
biotechnology research was bovine somatotropin
(bST). Use of recombinant bovine somatotropin (rbST)
as a powerful tool to enhance cattle performance in
terms of milk production has been extensively reviewed
by Peel and Bauman [1], Radcliff et al., [2], Van Baale
et al., [3], Prasad and Singh, [4], Abdelrahman et al.,
[5], Macrina et al., [6] and Mellado et al. [7] and in
buffaloes by (Helal and Lasheen, [8] and Khalig and
Rehman, [9]. Mean volume injected have varied from 5
to 50 mg/day (Peel and Bauman [1], Radcliff et al., [2],
Van Baale et al, [3], Prasad and Singh, [4],
Abdelrahman et al., [5], Macrina et al., [6] and Mellado
et al. [7]). While most studies either pertain to cattle,
crossbred animals (Chalupa et al., [10] and Radchiff et
al., [2]) and to some extent with sheep (Fernandez et
al., [11]) and goats (Disenhaus et al., [12]). Blood
biochemical parameters are very important indicators
of the health condition and metabolic activity in
lactating animals (Sobiech et al.,, [13] and
Karapehlivan, et al., [14]). Variations of blood
biochemical values in animals are due to several
factors such as altitude, feeding level, age, sex, breed,
diurnal and seasonal variation, temperature and
physiological status of animals (Mbassa et al., [15]).
Thyroid hormones also play a relatively important role
in pregnhancy and lactation and involved in the
metabolic response via maintaining the homeostasis of
energy and protein metabolism, thermoregulation,
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growth and productivity (Huszenicza et al., [16]).
Monitoring the serum biochemical profile and thyroid
hormones in animals gives a clear picture of their
nutritional and health status before the changes are
visible on the animal (Antunovic et al., [17]). Blood is an
important and reliable medium for assessing the health
status in individual animal (Ramprabhu et al., [18]).
Serum biochemical tests are widely used for the
diagnosis of serious animal diseases which can lead to
economic losses in animals like reduced fur, wool and
milk production (Bani et al., [19]). As limited information
is available regarding the serum biochemical profile of
Kundhi buffaloes in Pakistan, the aim of the present
study was to investigate the effect of rbST treatment on
some serum biochemical parameters in addition to
level of thyroid hormones in Kundhi buffaloes.

MATERIALS AND METHODS

The experiment was performed on sixteen Kundhi
buffaloes (primaparous) of with mean age of 1464.75+
12.75 days and weighing 461 + 35.24 kg to evaluate
the effect of rbST on biochemical parameters during 1
lactation. Buffaloes were purchased from surrounding
markets of Tandojam and kept at Livestock
Experimental Station, Faculty of Animal Husbandry and
Veterinary Sciences, Sindh Agriculture University
Tandojam for this study. The herd was vaccinated
against FMD and HS as pre schedule of vaccination
and dewormed regularly during the experimental
period. Balancing of rations was computed by the
method of: National Research Council 1978 as
described in the nutrient requirements of Dairy cattle,
Academy of Sciences, National Research Council,
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Washington DC. Nutritive values of components of feed
ingredients such as Fat, Crude Protein, TDN, Crude
Fiber and Ash, were analyzed by the standard methods
described in (AOAC, [20]). Buffaloes were housed in
individual tied stalls with free access to water.
Buffaloes were fed twice daily ad libitum with access to
a total mixed ration consisting of 61% dry matter (Table
1). The data on daily feed intake and feed refused were
weighed and recorded on the record book. Strict
hygienic measures were followed during milking of

buffaloes twice daily which was recorded on day to day
basis. Sixteen Kundhi buffaloes were divided randomly
in group-A (N=8) and group-B (N=8) (Table 2). Group-
A was kept as control only on balance ration containing
16% crude protein (Table 1) and group-B was kept on
balance ration with rbST 250 mg/buffalo/fortnightly
treatment.

Blood samples for biochemical and hormonal tests
were collected from jugular vein in Marble bottom and
heparinized vacutainer tubes between 14:30 hrs to

Table 1: Composition of Balance Protein Energy Rations
Ingredients Balance protein energy ration
Barseem 8 kg
Wheat Straw 4 kg
Cotton Seed Cake 3.2 kg
Mustard Cake 0.2 kg
Moong Kutta 1.0 kg
Wheat Bran 0.8 kg
Maize Crushed 0.4 kg
Rice Polish 2.0 kg
Molasses 0.4 kg
Di-Calcium Phosphate / Limestone 0.05kg
NUTRIENTS
Dry Matter 61%
Crude Protein 16%
Total Digestible Nutrients 67%
Crude Fiber 19%
Calcium 0.78%
Phosphorus 0.66%
Table 2: Experimental Design
Group A Weight (kg) Age (days) Group B Weight (kg) Age (days)
Buffalo 1 509 1444 Buffalo 2 445 1460
Buffalo 8 440 1460 Buffalo 5 444 1488
Buffalo 9 448 1474 Buffalo 7 448 1460
Buffalo 11 442 1480 Buffalo 15 440 1450
Buffalo 3 432 1460 Buffalo 10 515 1480
Buffalo 4 440 1460 Buffalo 13 511 1470
Buffalo 6 524 1480 Buffalo 14 433 1460
Buffalo 12 453 1460 Buffalo 16 444 1450
Mean 461 1464.75 460 1464.75
SEM 35.03 12.37 33.03 13.65
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15:30 hrs on one day in each week and body weights
were recorded. Samples were placed on ice
immediately after collection, centrifuged within 2 hours
at 3,000 rpm for 30 minutes at 5 °c (Jouan GR 412
centrifuge, Winchester, VA) and plasma collected and
stored in polypropylene tubes at -20 °C until analyzed.
They were carried to the Postgraduate Research
Laboratory in the Department of Veterinary Physiology
and Biochemistry, Faculty of Animal Husbandry and
Veterinary Sciences, Sindh Agriculture University
Tandojam, Pakistan. Double antibody
radioimmunoassay and Enzyme linked immunoassay
procedures were used to determine concentrations of
progesterone, Tri-iodothyronine (T3), Thyroxine (T,).
Serum Glucose, Protein, Calcium, Lipid, Cholesterol,
Uric Acid, Sodium and Potassium were determined by

Table 3: Pre-Treatment Values of Hormones and Serum Biochemical Parameters During 1% Lactation in Kundhi

using an UV/VIS double Beam spectophotometer,
(Hitachi U-2800, Japan).

Statistical package Mini Tab (version 16) was used
for statistical analysis. All the values were expressed
as mean + standard error (SE). One way ANOVA was
applied to compare various biochemical parameters.
These parameters were also calculated to determine
the effect of rbST on the serum biochemical values in

addition to thyroid hormones of primaparous Kundhi

buffaloes.

RESULTS

Serum Biochemical
including Glucose, Protein, Calcium, Lipid, Cholesterol,

and hormonal

Buffaloes
Group-A (Control) Group-B (rbST)
Pre-treatment
Mean + SE Mean + SE
Glucose (mg/dl) 53.35 + 15.215 53.75 +13.3
Protein (mg/dl) 6.25+0.61 6.35+ 0.725
Calcium (mg/dl) 7.95+1.29 6.95 + 1.075
Lipid (mg/dl) 549.8 + 84.43 554 +91.33
Cholesterol (mg/dl) 413.25 + 41.075 420.35 + 40.7
Uric Acid (mg/dl) 8.25+1.435 8.9+1.34
Sodium mmol/L 150.47 + 25.48 144,57 + 18.53
Potassium mmol/L 5.4+0.75 5.78 £ 0.52
T3 (n mol/L) 15+0.22 1.85+0.48
T4 (n mol/L) 13.5+5.83 16.4 + 6.05
GH (plIU/L) 0.05+ 0.05 0.06 +0.13
Progestrone EIA (ng/mL) 1.65+ 3.65 0.75+1.35

Table 4: Effect of rbST Treatment on Hormones and Blood Biochemical Parameters During 1° Lactation in Kundhi

Buffaloes

Post-treatment

Group-A (Control)

Group-B (rbST)

Mean + SE Mean + SE
Glucose (mg/dl) 65 +21.895 67.1+23.21
Protein (mg/dl) 6.35+ 0.8 6.85+1.22
Calcium (mg/dl) 7.8+1.135 75+ 1.375

Lipid (mg/di)

663.9 + 100.085

610.45 + 128.075

Cholesterol (mg/dl)

393.15 + 41.165

408.25+41.71

Uric Acid (mg/dl) 9.5 + 0.635 9.85+ 0.79
Sodium mmol/L 1441 + 24.14 141.65 + 26.505
Potassium mmol/L 54+135 5.25+ 1.255
T3 (n mol/L) 1.35+0.21 1.85+0.33
T4 (n mol/L) 13 +5.575 17.4 £ 5.755
GH (uIU/L) 0.1 + 0.005 0.1+0.135
PROGESTRONE (ng/mL) 55+7.915 6.355 = 9.232

** = Values were significantly low (P<0.01) than the corresponding control.

parameters
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Uric Acid, Sodium, Potassium, T3, T4, serum GH and
Serum progesterone are demonstrated in (Tables 3 to
11). The comparison of serum biochemical and
hormonal parameters are shown in (Tables 3 and 4).
The values of glucose, -calcium, protein, lipid,
cholesterol and uric acid remained unaffected after
rbST treatment. There was no significant effect on T3
and T4 in rbST treated buffaloes. Progesterone level
was elevated in both groups in pregnant buffaloes but
there was no significant difference in the values of
progesterone of control and rbST treated animals. No
abnormal health characteristics were noted during pre
or post rbST treatment. Inspection of implantation site
indicated occasional local and transient swelling. The
glucose concentration was significantly higher in group-
B than group-A during parturition (Table 5). The blood
biochemical values fluctuation during various
physiological conditions and weather are demonstrated
in (Tables 5 to 11). Glucose and uric acid values were
observed higher during parturition and winter season in
Kundhi buffaloes. Protein level was significantly higher
(P<0.05) in rbST treated buffaloes during open days

than the values of control group during various
physiological and weather conditions. Calcium values
were higher during open days, parturition days,
conception days and dry period than the values of
lactation period, winter and summer seasons. Calcium
values of rbST treated buffaloes were lower than the
values of control buffaloes. Cholestrol and uric acid
values were higher in winter season than the values of
summer season in both groups of buffaloes.

DISCUSSION

There is little scientific literature available on the
effect of rbST on hormonal parameters in buffaloes.
The literature on plasma progesterone concentrations
in the last stages of gestation is rather conflicting. In
this study clear increase in progesterone level in both
groups is observed and significant increase (P<0.01)
on day18 (Tables 3 and 4). Similarly a clear increase of
progesterone concentration was reported during the
last 15-30 days (Perera, et al., [21], Kamonpatana,
[22], Momongan, et al., [23]). Peak values noted were

Table 5: Effect of rbST Treatment on Blood Biochemical Values During Parturition in Kundhi Buffalo

Biochemical parameters Group-A (Control) Group-B (rbST treated)

Mean+SE Mean+SE

Glucose (mg/dl) 65.8+9.97 80.4+19.49
Protein (mg/dl) 6.3+0.74 6.60+1.16
Calcium (mg/dl) 7.8+1.91 7.1+1.44

Lipid (mg/dl) 523.3+72.39 576.4+65.77

Cholesterol (mg/dl) 322.7+£70.91 355.7+55.37
Uric Acid (mg/dl) 9.2+0.53 8.9+0.86

Sodium mmol/L 148.8+25.22 128.5+51.86
Potassium mmol/L 5.5+0.80 5.7+0.58

Table 6: Effect of rbST Treatment on Blood Biochemical Values During Conception in Kundhi Buffalo

Biochemical parameters Group-A (Control) Group-B (rbST treated)

Mean + SE Mean + SE

Glucose (mg/dl) 63.6+9.38 68.4+13.56
Protein (mg/dl) 6.6+0.44 6.3+0.91
Calcium (mg/dI) 8.3+1.47 8.2+1.53

Lipid (mg/dl) 628.0+117.10 609.1+29.19

Cholesterol (mg/dl) 326.2+99.82 362.6+£29.44
Uric Acid (mg/dl) 9.5+0.61 9.6+0.70

Sodium mmol/L 146.4+15.22 144.4+12.28
Potassium mmol/L 5.6+0.19 4.7+1.75
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Table 7: Effect of rbST Treatment on Blood Biochemical Values of Lactating Pregnant Kundhi Buffalo

Biochemical parameters

Group-A (Control)

Group-B (rbST treated)

Mean + SE Mean + SE

Glucose (mg/dl) 69.2 + 10.92 72.4+13.79
Protein (mg/dl) 6.7+1.00 6.4+0.84
Calcium (mg/dl) 8.4+1.46 7.4+1.32

Lipid (mg/dl) 624.2+80.23 584.1+98.59

Cholesterol (mg/dl) 323.3+85.19 373.6£64.30
Uric Acid (mg/dl) 9.0+0.54 9.1+0.77

Sodium mmol/L 140.2+£16.73 133.4+27.40
Potassium mmol/L 5.9+0.74 5.1+0.82

Table 8: Effect of rbST Treatment on Blood Biochemical Values During Dry Period in Kundhi Buffalo

Biochemical parameters

Group-A (Control)

Group-B (rbST)

Mean + SE Mean + SE
Glucose (mg/dl) 66.2+9.91 71.1+9.01
Protein (mg/dl) 6.2+0.64 7.4+2.17
Calcium (mg/dI) 7.841.30 8.0+1.29
Lipid (mg/dl) 607.1+54.15 613.1+40.40
Cholesterol (mg/dl) 369.4+57.18 338.4+66.96
Uric Acid (mg/dl) 8.8+0.54 8.8+0.57
Sodium mmol/L 146.7£16.17 130.8+24.05
Potassium mmol/L 5.4+0.57 5.7+0.47

Table 9: Effect of rbST Treatment on Blood Biochemical Values During Open Days in Kundhi Buffalo

Biochemical parameters

Group-A (Control)

Group-B (rbST treated)

Mean + SE Mean + SE
Glucose (mg/dl) 66.5 + 8.62 66.6 + 10.04
Protein (mg/dl) 6.3+ 0.57 6.7 £ 0.59
Calcium (mg/dl) 85+ 1.30 8.6+ 143
Lipid (mg/dl) 571.4 + 69.42 586.8 + 75.36
Cholesterol (mg/dl) 328.4 +87.03 312.4+92.94
Uric Acid (mg/dl) 8.8+ 0.60 9.0+ 0.76
Sodium mmol/L 147.8 £ 14.48 137.9 £ 15.84
Potassium mmol/L 6.5+ 1.49 5.5+0.60

3 + 0.3 ng/ml on day -1 for buffalo heifers (El-Belely, et Belely, et al., [24]) with sharp decline as early as 8

al.,, [24]) and 5 ng/ml on day-5 in mature buffaloes days (Eissa, et al., [28]) or as late as 1-3 days before
(Pathak and Janakiraman, [25]). On the contrary parturition (Batra, et al., [29], Barkawi, et al., [30],
gradual decrease starting 17-30 days before calving Prakash and Madan, [27]) were described. Never the

(Arora and Pandey, [26], Prakash and Madan, [27], EI- less irrespective of the above mentioned debate, in all
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Table 10: Effect of rbST Treatment on Blood Biochemical Values During Winter in Kundhi Buffalo

Biochemical parameters

Group-A (Control)

Group-B (rbST)

Mean + SE Mean + SE
Glucose (mg/dl) 78.0+£19.09 80.8+19.06
Protein (mg/dl) 5.7+0.44 6.3+1.32
Calcium (mg/dI) 7.3£1.19 7.1+1.27

Lipid (mg/dl) 624.8+139.46 569.6+122.12
Cholesterol (mg/dl) 398.9+50.38 405.4+45.34
Uric Acid (mg/dl) 9.3+0.50 9.5+0.91
Sodium mmol/L 157.2+21.48 153.2+13.52

Potassium mmol/L 6.0+£3.96 5.0£1.16

Table 11: Effect of rbST Treatment on Blood Biochemical Values During Summer in Kundhi Buffalo

Group-A (Control) Group-B (rbST)
Post-treatment
Mean + SE Mean + SE
Glucose (mg/dl) 70.2+10.74 74.0+£10.61
Protein (mg/dl) 5.9+0.60 6.1+0.63
Calcium (mg/dI) 7.5+1.29 7.3+1.14
Lipid (mg/dl) 606.4+47.95 620.2+50.77
Cholesterol (mg/dl) 376.8+55.02 369.8+61.68
Uric Acid (mg/dl) 8.7+0.51 8.7+0.76
Sodium mmol/L 146.0+20.64 144.7+12.94
Potassium mmol/L 5.7+0.60 5.7+0.70

cases a precipitous decline of progesterone level
occurred on the day of calving. In some reports
(Kamonpatana, [22], Prakash and Madan, [27],
Momongan, et al., [23], Eissa, et al., [28] and Tiwari, et
al., [31]) basal values 0.1-0.6 ng/ml were reached
during calving suggesting complete luteolysis at
parturition, with no significant changes during the
postpartum period. In the others decline of
progesterone continued during the postpartum period
to reach minimum levels on day-6 (Bahga and
Gangawar, [32] and Bahga, [33]) to day-15 (El-Belely,
et al., [24]), indicating complete regression of the
corpus luteum of preghancy was reported by Pahwa
and Pandey, [34]. Demise of the corpus luteum after
calving expressed by progesterone concentration on
Day-3 postpartum was no different in milked and
suckled buffaloes (Arya and Madan, [35]).

In the present study, serum glucose did increase
significantly while globulin concentration did decrease

significantly by two consecutive injections of rbST
(250mg/14days/animal) in buffaloes. Similarly Aboin et
al. [36] reported significant increase in plasma glucose
in non-lactating and non-pregnant dairy cows. Helal
and Lasheen [8] reported that plasma glucose
concentration was significantly increased by rbST
injection (500mg/animal/l14days) to Egyptian Dairy
Buffaloes. Gulay et al., [37] reported that treatment with
rbST during postpartum period stimulate glucose
metabolism in cattle. Eisemann et al. [38] did not
observe any change in glucose after growth hormone
injection. Variation in serum glucose concentration in
rbST injected animals may be related to the dose,
length of injection, number of samples being obtained
after injection and above all timing of samples relative
to feeding. Some of the inconsistency may also be
related to the preparation of rbST, by different
companies and purity of hormones. Pituitary derived
rbST by recombinant DNA technology resulted in an
increase conversion of propionate to glucose in liver
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slices from lactating cow (McShane et al., [39]).
Alterations in serum glucose contents during
pregnancy to lactation are the result of physiological
changes in metabolic processes, which take place at
the beginning of lactation (Zvorc et al., [40]) therefore,
regulating glucose delivery and uptake limiting step of
milk synthesis. This may lead to the conclusion that
insulin is independent of glucose uptake and decreases
for other tissues except for the mammary gland
following the onset of lactation. High serum cholesterol
in rbST injected buffaloes may be due to breed and
lactation in addition to high dose of rbST to cause
stress in high milk production. Both lipogenesis and
lipolysis are affected by rbST treatment, with effects on
lipid synthesis being of major importance when animals
are in positive energy balance, whereas effects on
lipolysis predominate when animals are at an energy
balance near zero or negative. In addition, the effects
of rbST on lipid metabolism are chronic rather than
acute. These chronic effects predominately involve
alterations in the ability of acute homeostatic signals to
alter rates of lipogenesis and lipolysis. These effects
appear to be a direct action of rbST on adipose tissue
(Bauman and Vernon, [41]; Etherton et al., [42]). A
significant decrease in overall serum urea was
observed in rbST treated buffaloes as compared to
control at the end of the experiment. In another study,
Sallam et al., [43] reported a significant decrease in
plasma urea concentration in sheep. Eisemann et al.,
[38] observed a non-significant change in blood urea in
rbST treated cow. In another study by McShane et al.,
[39] a slight lowering of urea concentration at 2, 3 and
4th week of bST treatment was observed. In contrast,
Annexstad et al., [44] and McGuffey et al., [45]
determined slight higher serum urea in dairy cow after
administration of rbST. Limited information is available
about the effects of rbST on proteins metabolism of
domestic animals than for either lipid or carbohydrate
metabolism. It is clear that rbST treatment increases
muscle proteins accretion in growing animals (Crooker
et al., [46]) and reported an increase in milk protein
synthesis by lactating cows (Laurent et al., [47]). A
decrease in serum protein and globulin in rbST injected
buffaloes may be related to high dose of rbST injected
to these animals. A possible mechanism to suggest for
the decrease in proteins could be the utilization of
amino acids as a gluconeogenic substrate for glucose
synthesis to fulfill the demand of glucose for making up
of lactose to increase milk production. However Sallam
et al., [43] didn't find any change in plasma protein in
rbST treated sheep. On the other hand, Prasad and

Singh [4] reported that rbST treatment influenced milk
proteins and lactose without affecting plasma glucose.
They also mentioned that variation in milk yield, plasma
glucose (P<0.01) and fat between buffaloes was
significant (P<0.05). Buffaloes injected with two
consecutive injections of 500mg/16 days of rbST did
show a significant increase in ALT while AST did not
show any alteration as compared to control animals.
These results are similar to the finding of Reese et al.,
[48] and in contrast to Kudlac et al., [49] where they did
observe a significant increase in AST activity during
lactation. This may be due to increased metabolic
activity of liver due to rbST injection, together with
possible stress of lactation and energy loss, which
leads liver cells to secrete ALT. However Sallam et al.,
[43] didn’t find any change in ALT as well AST in rbST
treated sheep. Triiodothyronine (T3) concentration in
serum of rbST-treated buffaloes did not change.
Oldenbroek et al., [50] find similar observations in cattle
treated with rbST. In general, concentration of T3 and
T4 in blood rises during late lactation (Baldi, [51]). A
significant decrease in serum thyroxine was observed
in the rbST-treated as compared to their normal
buffaloes. Siget et al., [52] did not notice significant
changes in the levels of T3 and T4 under the influence
of application of rbST fed various levels of crude
proteins. Annexstad et al., [44] reported that circulating
concentration of T4 was not affected by rbST. Likewise,
Johnson et al., [53] observed no changes in circulating
levels of thyroxine when animals were injected with
rbST. Bouda et al., [54] and Graf et al., [55] did observe
similar changes in thyroxine, and values were found to
be within the physiological range. Chadio et al., [56]
observed no change in thyroxin level after
administering rbST however a highly significant
increase in T3 was observed. Schams et al., [57] did
observe a similar result for thyroid hormone and are in
accordance to the present study where T3 was not
affected while a significant decrease in T4 was
observed in dual purpose German cattle showing a
negative correlation with milk production. This
decrease in T4 might be due to the mechanism of
animals to conserve energy by decreasing basal
metabolic rate, which is typical of a dual-purpose cow
(Schams et al., [57]). The few studies are available on
thyroid function in late gestation and early pregnancy
period in buffaloes adopted different experimental
designs. In this study rbST treated buffaloes produced
little bit higher concentration of T; and T, hormones
than non treated buffaloes (Table 2). Single blood
samples from different groups in various stages of
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gestation during the same period (1&2 months)
revealed minor fluctuations of T, (Thyroxine) levels with
no specific trends in Murrah buffaloes (Hung and
Parkash, [58], but the levels of T3 (triodothyronine) and
T, were reported to decrease in full term (9-10 months)
swamp buffaloes (Pichaicharnarong, et al., [59]).
Variations between individuals and between the two
types of buffaloes revealed lower level of Tz and T4
concentration. Treatment of lactating dairy animals may
have been associated with changes in the metabolic
process thereby increasing milk production. Studies
conducted to determine effect of rbST treatment on
biochemical parameters of Egyptian Dairy Buffaloes
from 14 days before parturition until first 120 days of
lactation showed significant increase in plasma protein
and glucose concentrations whereas no change was
noticed in plasma albumin, albumin/globulin ratio, urea,
Glutamine Oxalate transaminase (GOT), Glutamine
Pyruvate trasaminase (GPT) and cholesterol content
between treated and control buffaloes (Helal and
Lasheen, [8]).
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