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NUTRITIONAL STUDIES OF BUFFALOES DURING DRY PERTOD
III- VARIATION IN THE ACTIVITY OF SOME SERUM ENZYMES
( With 3 Tables and 1 Figure )

By
I.A., SALEM, A.A. MOTTELIB®, and G.A. ABDEL-HAFIZ.
(Received at 5/6/1979)

SUMMARY

This experiment was carried out on the dry
buffaloes selected from the herd of experi-
mental Farm of Animal Production Department,
Assiut University. The animals were devided
into two groups according to their milk pro=-
duction of the previous lactation and body
weight. The 1git group was considered as con-
trol and fed on energy level of 1.4 x mainte-
nance; the 2nd one was received energy intake
of 1.8 x mainfenance during dry period. After
parturition, both groups were treated simila-
rly for the first twenty weeks of lactation
period. The energy requirement for milk wes
calculated according to GHONEIM (1958),

Blood samples were taken at 60th, 30th, 15th
day pre-parturition, as well as, immediately
after parturition 30%th, 60th and 90th day of
lactation period. The serum glutamic oxalac-
tic (S-GOTgand glutamic pyruvic transamineses
( S-GPT ) and alkaline phosphatase (SAP) were
determined. The results could be summarised
in the following:~

1- The S_.GOT activity ranged from 42.3-48.4
units for control group (A) during the dry
period with an aversge of 44.641.3 units,
While for the experimental group (B) the
corresponding values were 47.1-48.5 and
47.640.4 units respectively.
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Du g dry period the S.GPT averasges were
19.3§gpgr§nd 20,T4l.4 unita for controel and
experimental groups respectively . After
garturition the averages were 14.442.7 and

4.742.2 uni

.te respectively.

3~ The BAP values wexe 27.740.8.end 30.140.8
wdte for oontrol and eXperimentel groups
regpectively during dry peried.

4~ After parturition and during +he lsetation
Eeriod, all enzymes decreased siginificen-
1ly.

5= The high level of feeding intake the
dry period of pregnant buffaloes hed effect
on the level of 8.G0T, S.GPT and SAP scti-
vities, and +this effect was siginificamt
only with S.G0T aotivity at 5% level.

INTRODUCTION

The blood analysis generally reflects the animal heslth
and state of metabolism. Activity of some serum transeminsses
and alkaline phosphatase as affecied by prygnancy, reproductive
cycle, lactation period, growth, fettening and carcass yield
was documented by SMARNOV, (1974), and GRA®, (1977).

New methods evaluating the utilization of foddstuffs were
reported by MAGEDOV (1968). The activity of 1liver enzymes is
considered a&s a factor 1o contrel the utilizetien of nitrogen
of food stuffs® He added that an axcess of protein and
emino acids had no effect on the level of serum glutamic oxa-
lacetie(S-GOT)and serum glutemic pyruvic transeminases(S_GPT).
While SMERNOV (1974) noticed some elevation of transsminsses
enzymes during the increase of protein level in ration.

Due to the contradictory results obtained by the previous
investigators on sheep and the 1lacking data concerning the

Assiut Vet. Med. J. Vol. 6 Fo. 11&12,1979,
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effect of the physiological states and level of energy intake
on enzyme activities in buffaloes; thus, the present investi-
gation was decided to study the influence of nutritionsal regi-
mens on dam buffaloe during dry period. Their effects on the
values of serum alkaline phosphatase (SAP) and transeaminases
(SGOT) and (SGPT) during dry period and 3 months of next lac-
tation will be also included.

MATERTALS AND METHODS

The experiment was carried out on elven dry buffaloes
selected from the herd of Experimental Farm of Animal Produc-
tion Department, Assiut University. Animals were divided into
two groups A & B according to their milk production of the
previous lactation and body weight. The control group (A) con-
sisted of 6 animels, while the experimental one (B) consisted
of five animals. All animals were at two months before the se-
cond calving.

During the dry period (only <two mouths before parturi=-
tion), the animals of the control gourp (A) were fed on the
energy level of 1.4 x maintenance, while the animals of the

experimental group (B) were fed on the energy level of 1.8 x
maintenance.

The estimation of maintenance requirements, feeding stu-
ffs and system of feeding were described in details previously
(ABDEL-HAFIZ and SALEM, 1979).

After parturition, all animals of both groups were fed
similarly for the first twenty weeks of lactation period. How=-
ever, blood samples were taken until 12th week of lactation.

Assiut Vet, Med. J. Vol. 6 No. 11&12,1979,
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Energy requirement for milk production was calculated according
to GHONEIM (1958).

The blood samples were taken from the jugular vein. The
sampling periods were at 601h,30%th 15ih day pre parturition, as
wall as, immediately after parturition, 30th, 60th and S0th
day of lactation period. The blood samples were allowed to clot
at room temperature and the separtated serum was centrifuged to
obtain clear fluid. The SGOT and SGPT were determined accor-
ding the method of REITMAN and FRAVKEL (1957) and the alkaline
phosphatase was determined by the method of BELFIELD & GOLDBERG
(1971), modification of the KIND and KING procedure (1954).

The data were analysed statistically by the method of
SNEDECOR (1962).

RESULTS AND DISCUSSION

Table (1) and (2) show the level and average with standard
arror of SGPT, SGPT and SAP values pre-and post=parturition in
buffaloes as influnced by feeding different levels of energy.

These data show that there was a significant difference of
SGOT activity between the experimental and control groups du-
ring dry period as positively affected by high level of energy
intake (P /_0.05). During lactation period, levels of the ex-
perimental group exceeded the control one, yet, the difference
was not siginificant (P> 0.05), due to individual variation.

As shown in +table (1) and fig. (1); the maximum 1level of
SGOT was found during dry period even 15th day before parturi-
tion. Thereafter, the level was significantly decreased. How-
ever, the rate of decrease was more pronouneed (about 49.5 %)

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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in the control group than that of experimental one (about 20.0%
only). These findings agreed with the data of ELIASOV and
KABEROV (1966); GLAWISCHNING and NEUMEISTER (1969) and BOSTEDT
(1974), who believed that the increase of SGOT during the last
period of gestation as the result of increasing the foetus re-
quirements to synthesize new tissues in cattle.

The behaviour of serum GPT activity during different phy-
siological states, as well as,different levels of energy intake
was similar to that of SGOT (Table 1&2 and Fig. 1).

The dincreasing of SGOT and SGPT activity is necessary

for accelerating the rate of metabolism and protein biosynthe-

8is needed for foetal growth as well as milk producing capacity

 for the next lactation. These results may confirm a previous

work (ABDEL-HAFIZ and SALEM, 1979) where a higher milk produc=-

tion and & relatively more gained weight of calves at birth of
the experimental group then control one.

The findings assured also the investigations of HERAK,
KOVACEVIC, SEMUNDIC DENDIC and RISTIC (1975) and GRAF (1977),
which refered to the significant correlation of SGOT and SGPT
with milk production and food conversion in cattle.

The wide range of SAP activities in normal cattle prohi-
bits its use as an indicator of liver insufficiency in this
species. GARNER (1950) observed an average of 11.8 King-Arms-
trong units/110 ml of serum with a range of 4.7 - 62.4 Units in
294 zebu cattle. AGERGAARD (1976) and AGERGAaRD and KATHOLM
(1977) found thet the SAP is partly genetically controlled and
also added that the determination of SAP activity should pro-
vide a useful criterion for the evaluation of potential growth
in calves.

Assiut Vet, Med. J. Vol. 6 No. 11&12,1979,
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Table (2) S-GOT, S=GPT and SAP of Egyptian buffaloes pre-

and post-parturition as affeected by energy intake,

Pre-parturition Post-perturition
Blood serum Animal = —
enzymes group X 4 SE P X + SE P
A 44.6:}_1.3 29.3&03
S~GOT L 0.05 7 0.05
B 47-6:"_'0-4 53!51207
A 19.342.9 14.442.7
S=GPT 7 0.05 7 0.05
B 20,7414 24.742,2
Alkaline A 277+0.8 6.6+1,0
L 0.05 7 0.05
Phosphatase B 50.140.8 7+241.2

Table (3) Analysis of variance of S5-GOT, S=-GPT and SAP as
affected by diferent physiological states and
different treatments of feeding level.

Source of variation d4d.f

llean gquares of

S—GOT S=GPT SAP
Between periods 6 485,440%F 118,040 930, 1707
" treatments 7 307.550% 21,010 0.470
Error 42 69.782 12.000 3,01
% osignificant at 5 % level
EE " at 1 % level

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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As shown in table (1) and Fig. (1), serum AP activity was
higher in the dry period until 15ih day before parturition.
The difference was significant (P /_0.01) between the SAP ac-
tivity during dry period and those values after parturition.
This finding agreed with the investigations of WILSON (1955)
Who observed a marked increase in activity of SAP associated
with the approach of parturition. The increase of alkaline
.phosphatase activity during pre-parturition can be considered
as a function of ossification process (bone cells) correlated
with growth intensity in which this enzyme is considered as s
catalyst of mineral metabolism and associated with bone cell
formatlon. Insplte of insignificant variation in SAP activity
of both groups of animals given different levels of energy in-
teke, the experimental group exceeded the control group with
about 8.7% in the activity of SaP during the dry period. On
the other hend, both groups of animals had nearly the same le=-
vel of SAP post-parturition. Our findings agreed with KANEKO
and CORNELIUS (1970) and BOSTEDT (1974) who found that the SAP
increased pre-parturition and significantly decreased after
parturition. They concluded that the endometrium of the uterus
and placenta have a great amount of SAP activity and gfter
parturition, due to changes in these tissues or destruction,
the level of this enzyme decreased in blood serum.

Generally, it can be concluded from the present data that
improvment buffaloe nutrition during the dry period(two months
before parturition) is necessary to elevate some enzymatic ac-
tivities affecting consequently the metabolismsm where milk
yield of the next lactation and growth of newborn calves are
expected (ABDEL-HAFIZ and SALEM, 1979).

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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Due to the small number of animals used which was availa-
ble in the Experimental Station, these results are considered
as & primarily step, and so a series of experiments are needed
on a large number of animals having a different ages (number of
lactations) given different levels of nutrition to determine
the more suitable level of energy.
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Fig. (1): Shows the variation of S G oT,Ss G PT
and SAP activity as affected by the
physiological states of animal and level

of energy intake



