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SUMMARY

The aim of this study was to investigate Lhe

corrclation between scrum  protein  and its
clectrophoretic pattern (albumin and  globulin
fractions) as well as the hormonal profile

(cstradiol 17B and progesterone) in normal
cycling buffaloes during the follicular and lutcal
phases of oestrous cycle and in thosc affected
with ovarian inactivity. The study was carried out
on 12 apparently normal buffaloes (5 cycling and
7 suffering from ovarian inactivity). In the cycling
animals, blood samples (10 ml) werc collected
daily starting from day 0 of the cycle till day 6
then cvery other day till day 22, while in the
animals suffering from inactive ovary, 5 samples
were collected with 3 day-intervals. The scrum
was scparated and stored at - 20°C until assayed
for total protein , clectrophorctic paticrn as well

as lor estradiol 17B and progestcronc.
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A significant decreasc of o globulin and A/G
ratio werc observed in animals suffcring [rom

ovarian inactivity. Meanwhile, o globulin

increascd  significantly in thcse animals in
comparison with the cycling oncs. On the other

hand, total protein, B globulin and albumin were

not significantly changed. Howcver, in the

cycling animals, total protcin and albumin
significantly increased during the follicular phase

of the oestrous cycle.

In conclusion, detcrmination of somc scrum
biochemical paramelers such as scrum prolcins

could be of value in prediction of some infertility

problems in the buffalo.

INTRODUCTION

The ability of buffalo to thrive under tropical

conditions. (o utilize coarse roughage, to provide
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4 good yicld of milk with high fat content and to
be a popular with the farmers arc the best
incentives for buffalo breeding. Ovarian inactivity
is @ major causc of reproductive disturbances in
buffalocs. Its incidence in abattoir surveys ranges
from 3 to 39% (Dwivedi and Singh,1971 and
Aggag,1986).  According 0 Rao and
Srcemanrayana (1982), the inherently suboptimal
functioning of hypothalamo-hypophysial-gonadal
axis and consequent low circulating hormones
might be responsible for higher incidence of
inactive ovaries and truc anocstrus in buffaloes.
Clinical surveys data revealed higher incidence of
anocstrus - and inaclive ovaries in buffaloes
(55.5% and 19.4% respectively) (El-Naggar and
El-Sherry, 1974).

Protcin is the most fundamental component of
animal tissues and a continuos supply of it, is
nceded throughout life. It is essential for tissue
rcpair, growth and formation of animal products.
Moreover, globulins, particularly Igs are known
to play an important role in host protection
against invading pathogens through initiation
Jamplification of defense mcchanismv. A shortage
of protcin was claimed to be one of the major
czl\uscs of infertility in the female (Bondi,1987).
Mo.rcovcr, all enzymes and certain hormones are
prolcinous in nature (Muthe, 1981 and Stryer,

1981).

As regard (o the relationship between total serum
prolcin, albumin, globulins and fertility,
Rowlands et al.(1977) observed that serum
albumin was higher in cattle that conccived after

4 or more scrvices, while serum globulins were
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highcr in cattlc that conccived alter moye thay, oo
service compared to of normal cattlc, ROWllnd
and Pocock (1976) mentioned that the rcnlllly
cows tend to be reduced if albumin conccnlrau
fell below 3.2 gm%. Significant decregge "
serum prolein  was 1ccondpd in - caule ang
buffaloes suffering frdm inactive OVarieg
These changes werc attributed (o insufficicen dig
or poor absorption of diatary constituenyg
from intestinal tract ( 'EI-Baghdady, 1979,
Abdel-Rehim,1982; Farrag and Hassan, 198)) o
hormonal imbalance, particularly, gonadotrophip
(El-Azab et al., 1988). On thc contrary, sone
rescarchers reported no significant differences
between the values of serum protein, albumin and
globulins in normal cyclic buffalocs and thos
affected with inactive ovarics (Mikhail, 1979,
Samad ct al., 1980; Moustafa ct al., 1988).

Thus, the aim of this study was to investigac the
correlation  between scrum protein  and i
clectrophoretic pattern (albumin and globulin
fractions) as well as the hormonal profik
(estradiol 17B and progesteronc) in normd
cycling buffaloes during the follicular and lutcal
phases _Of\‘ocslrous cycle and in thosc affected

with ovarian inactivity.
MATERIAL AND METHODS

This study was carried out on 12 buffalocs (
cycling and 7 suffering from ovarian inactivity)
The animals aged 4 - 8 years and werc kept &
Animal Reproduction Rescarch Institute 49"
the Spring,1998.The animals were ﬂPP‘"C"”y
healthy, free from parasitic and infectio”

discases and fed on standard balanced ration

Vet.Med.J.,Giza.Vol.48,No. 1 (2000)

-

CamScanner


https://v3.camscanner.com/user/download

Behavioral estrus was checked daily with the help
of a buffalo-bull and depending on the estrus
signs obscrved. Rectal examination was used (o
cnsure cstrus and to diagnose the cases of ovarian
inactivity. In the cycling animals, the day of

cstrus was considered as day zero.

In the cycling animals, blood samples (10 ml)
were collected daily starting from day 0 of the
cycle till day 6 then every other day till day 22,
while in the animals suffering from inactive
samples were collected with 3

day-intervals. Blood samples were immediately

ovarics, 5

centrifuged at 3000 r.p.m. for 10 minutes at 4°C.
The scrum was separated and stored at - 20°C

until assay.

Hormonal assay:
Progesterone values were determined using RIA.

Dircct progesterone coaled tubes were used in the

assay (Diagnostic products  corporation
,USA).The sensitivity of the assay was 0.05

17B
using double antibody RIA kits (Diagnostic

ng/ml. Estradiol levels were determined

systems laboratorics, USA). The sensitivity of the

assay was 0.5 pg/ml.
Serum proteins

a) Total protein:

Scrum total prolein was determined by the Biurel
rcaction according to Weichsallaum (1946) where
alkaline copper reacts with peptide bond in

protcin forming a violet color.

Vel.Mced.J..Giza.Vol.48,No. 1 (2000)

b)Electrophoretic pattern of serum protein:

The method used for clectrophorcetic separation of
serum proteins was bascd on the separation of
charged molecules according o their movement
under the influence of an applicd clectric ficld
(Mclvin, 1987). Scrum samples were applicd to
the buffered

electrophoresis.

cellulosc acclale alter

The

carefully, immersed in fixative dye solution.

strips,
strips were  rcimoved
Destaining was applied (o remove cxcess of stain,
then strips were fixed on a special glass plate and
solution, driecd and

(Meclvin, 1987 and

immersed on clearing
quantitated by
Kaneko, 1989).

scanning

¢) Albumin/globulin (A/G) ratio:
Albumin / Globulin

according to the

ratio was calculated
results obtained from the

electrophoretic separation of scrum protcin.

Statistical analysis: i
Statistical analysis of data (t-test and F-test) were
done using Microsoft Excel 97, version 6.0.

RESULTS

The results of this study were given in tables 1,2
and summarized in table 3. It is clear that total
protcin  values during the follicular phasc
(8.02£0.67 gm) were significantly higher (P<
0.05) than thosc observed during lutcal phasc
(6.6£0.25 gm) whilc there was no significant
difference in total protein valucs in cycling
animals compared to those suffering from inactive,

ovaries, although the valucs tended (o be lower in
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Table 7: Values (Means + SE) of serum protein and its electrophoretic pattern, Estradiol 17-b and Progesterone in the cycling buffaloes (n=5

animnals).
! { 4" Albumin | : M A
... Days of the u. Total protein e globulin globulin globulin Estradiol - v_.omnm_ﬁo:nm
cstrous evcle v ratio
".. ¢ 3 em (gm)/100ml gm % & % & % oni % 17- py/ml) ng/ml
Awﬂ_wrw 104+1.3 4.3+0.8 | 51.1+3.2 0.70 1.7+0.8 16.14+2.3 2.2+1.2 20.9+2.3 } 3.39+1.2 38.6+3.5 | 22.4+34 0.2+0.2
1 7.26%1.2 2.99+1.2 | 32.3%4.6 0.71 1.5£1.0 17+2.6 1.1240.8 12.142.1 § 0.57£0.2 6.114.2 10.334.2 0.5+0.3
2 7.02+1.8 2.8412.1 | 40.424.2 0.66 1.71£0.8 243134 0.77£0.2 11£2.5 1.69+0.8 23.1£2.8 § 4.18%2.6 0.610.2
3 7.78%1.1 2.75%1.8 | 35.4+2.2 0.55 1.6£1.2 20.613.2 1.3540.8 17.242.3 § 2.08%1.2 26.7£3.4 3.85%1.2 0.940.2
4 7.54£1.3 1.9611.2 | 22.3%2.3 0.33 2.44%1.4 32.3125 0.6540.2 8.6£2.1 3.05t1.4 36.843.6 3.611.8 1.1+0.4
5 5.9612.1 1.49%1.1 24.1%3.6 0.33 2.16x1.6 36.242.2 1.2840.8 9.3742.2 § 1.02+04 17.124.1 3.8%1.9 1.310.3
6 6.6%1.7 1.940.8 28.613.8 0.42 0.9%1.5 1314.3 1.720.6 26.2+2.5 ¢ 2.1%l.2 32.243.5 3.612.3 _Mﬂﬁw
8 5.86+1.6 1.7£1.2 | 29.2242 2 0.41 1.4+0.6 2412.5 0.69+0.5 11.843.4 § 2.06x1.4 35.3+2.8 Nw.wm_n N_.~H.o.a
10 5.51%£1.6 1.43109 | 25.9+2.1 0.34 1.19+0.8 21.615.1 0.9510.4 17.242.1 § 1.94£1.3 35.242.3 3:3+ : s
M 12 7.08%1.3 2.48+1.8 | 35.143.2 0.53 1.191.1 16.843.2 1.8410.8 25.9+2.5 § 1.5740.8 22.243.4 uu_muw.n_m i
14 6.38+0.9 1.76£1.6 | 27.5%2.1 0.38 1.28+1.2 2014.6 1.0120.6 15.81£2.1 § 2.35tl.4 Hbe P
16 5.84x1.5 1.41+2.1 | 24.143.8 0.32 1.910.8 23.5%4.1 1.3120.8 224424 % 1.1420.6 9.616.2 w_mta.m e
18 8.06%1.4 2.11£14 | 26.243.2 0.35 251£1.3 43%2.8 1.54+0.8 19.1£3.5 § 1.43%0.7 31.314.2 1 i e
20 7.25%2.1 2.22+1.6 | 30.7+2.8 0.44 1.4+1.4 16.615.1 1.9410.6 | 31.2#2.1 § 1.0710.6 26.144.0 _M.mMu.o e
22 9.3242.4 4.53%£1.8 | 61.9%5.2 0.94 1.58+1.2 20.5%4.2 0.8410.4 114134 2.3%1.2 21.943.8 18.5%5. .510.

Table 2: Values (Means + SE) of serum protein and its electrophoretic pattern, Estradiol 17-band Progesterone in the buffaloes suffering from

ovarian inactivity (n =7 animals).
Total Albumin globulin globulin globulin .
protein * A/G ratio Estradiol - ?ommﬂmﬂo:n
MWWV\_ gm o gm %o gm % gm % 17- pg/ml)
m
14 sample 472423 1.7£2.1 48.215.1 0.56 2.11£1.4 15943.6 § 0.75:04 | 145+25) 1.7¢06 21.313.5 “NHNMM oo_WH%oM
(742, 19.744.2 1.1240.8 | 19.6£2.4 % 2.18%l.1 38.314.1 .210. .120.02
204 sample 5.7£2.1 1.28+1.4 | 22.4%6.2 0.28 1.12£1.6 | oo
20.54.6 § 0.6410.2 9.743.0 § 2.35£1.2 35.243.8 1.310. .1520.
3 sample 6.63+1.8 | 2.29+1.8 | 34.5%4.3 0.52 1.36£1.4 o
4h Sav: 6.8+2.6 1.6£1.3 22.9+4.4 0.30 0.6£1.3 9.218.2 1.240.5 17£2.8 3.4%1.2 50.9+4.6 y 1.2£0.05 om_ A_Mw.o
sih Saw_n .\.NH_.m 1.3£1.4 17.55.2 0.22 1.611.2 22.5+4.8 0.240.6 3.312.1 41114 56.7t4.2 1.1£0.06 .010.
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case ol animals suffering from inactive ovary.,

Concerning albumin, a significant decrease (P<

0.05) was rccorded during the luteal phase versus

lollicular phase (29.842.11% vg 37.7£2.51%).

Mcanwhile.  Non  significant  decrease  was

obscrved in animals suffering from inactive ovary

animals  (29.145.53%  vs

cycling
32.9+2.81%).

Versus

Alpha, beta and gamma globulins showed non
significant differences during the follicular and
luteal phases of ocstrous cycle. Meanwhile, o and
B globulins were significantly decreased (P<0.05)
in animals suffering from inactive ovaries versus
cycling animals (17.5612.34% vs 23.03+2.12%
and 12.82+2.88% vs 17.34£1.77% respectively).
On fraction was

the contrary, o globulin

significantly increased — (P< 0.05) in animals
sulfering from inactive ovarics versus cycling

animals (40.48+6.21% vs 25.87+2.66%).

Estradiol 17B and progesteronc were significantly
lower (P< 0.002 and P< 0.02 respectively) in
animals suffering from inactive ovary versus

cycling animals (1.262£0.06 pg/ml vs 7.91%1.68

. pg/ml and 0.074£0.03 ng/ml vs 1.284+0.2 ng/ml

'respcclivcly).

The observed changes in the fractions of scrum
proteins had resulted in a significant decrcase in
the values of A/G ratio (P<0.05)
suffering from ovarian inactivity in comparison
that

with reported in

(0.3710.06 vs 0.5210.04).

the cycling animals

Table 3: Summary of the results (Mcans + SE) and statistical significance in cycling animals
and thosc affected with ovarian inactivity.

A

Estrous cycle
Cycling Inactive Significant
Total protcin animals ovarics difference | Follicular ¢ [ 10 phasc Signiflicant
(gm)/ 100 ml = phasc dilfcrence
7.1940.3 6.2+0.4 NS 8.02+0.6 6.6+0.2 NS
Albumin % 32.9+2.8 29.145.5 NS 37.742.5 29.842.| (P<0.05)
"" Gb '?_""7 0.5240.04 | 037006 | (P<0.05) | 0.5810.1 § 0.44+0.03 NS
* bl°b"lf"q” 23.03£2.1 | 17.56:2.3 | (P<0.05) 227423 23.242.5 NS
p '°I "h ”l .'"‘; 1734417 | 21.82+2.8 NS 19.5+1.82 15.842.2 NS
< E::ra‘;:gl ’ 25.8742.6 40.446.2 (P<0.05) 22.243.6 28.543. NS
178 7.9+1.6 1.240.06 (P<0.002) 222436 3.57%1.6 (P<0.003)
(pp/ml) g
1.2840.2 0.0740.03 (P<0.02) 0.75+0.2 1.6340.8 (P<0.01)
Progestcrone
ng/ml

NS = Non significant.
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DISCUSSION

Results of this study revealed that there was
significant decrcase in - a globulin in animals
suffering from inaclive ovarics versus cycling
animals. Meanwhile total protein , albumin % and
B globulin were non significantly reduced in
cases ol ovarian inactivity. El-Azab ct al., (1988)
discussed the possible causes of ovarian inactivily
which associated with lower scrum protein and
attributed

hormonal imbalance,

gonadotrophins (FSH and LH) which

these o
particularly,
arc protcinous in nature.These results also agreed
wilh thosc reported by Rowlands and Pocock
(1976); El-Baghdady, (1979) and Abdcl-Rehim
(1982) who attributed thesc changes (o
insufficient proper dict, poor absorption of dictary
constitucnts from intestinal tract, environmenlal,
as  well as basal

1989).

scasonal variation general

mectabolic rate (Emara et al.,

On the other hand, Mikhail (1974) reported that
cattle with low fertility rate had higher level of
serum protein. Dhoble and Gupta (1981) observed
similar results in a study on Indian buffaloes and
attributed the hypcrprolcincmia to the increase in
(1991)

buffaloes

globulin fraction, while Hassan ct al.

attributed the
suffering from ovarian inactivity to the retention

hyperproteinemia in

of nitrogecnous substances in the tissues.
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‘

Gamma  globulin increased

Stgng Ik‘:llllly

OViariany

.66%).

animals — sullering  from In

(40.481£6.21% vs 25.8712

I"“CIW

This Coulq
attributed (o the absence of suppressiye effgg
progesleronc which down-regulates iy im Lof
|
function (Scgerson, 1988; Liu and H

.m.\cn,lggl’
(1988) '

Fredrikson ct al. reported

that the
supposed bencficial cffects of increased Cslragiy
on the immune function arc probably the resuly of
a lack of detrimental cffects being produceg by
progesterone secreted by CL. Furthermore, 1o,
estradiol values in cases of ovarian inuclivily may
be less detrimental to immunc function than g
high progesteronc values associated with L
function. Morcover, Ramadan ct al., (199)
indicated that cyclic changes in progesicron
concentrations arc the major dcterminant o
immune function and that reduced progestcron
concentrations permit cstrogens (o up regulac

uterinc immune function.

In the present study, the significant decrei
obscrved in A/G ratio in animals suffering ffof
ovarian inactivity is in agreemcnl with the
findings of El-Azab cl al. (1988) and Ebl
(1992) in buffalocs.

Total protein and albumin levels Slg"'rcumly
increased  during the follicular phase of 1

I.IlLd
oestrus cycle. This increase could be atrib

3 , : . ch "
the oestrus signs in the animals whi

Vel.Med.J.,Giza.Vol.48,No. 1(2000)
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certain amount of optimal protein level (Dutta et
al., 1988).

In conclusion, determination of some scrum
biochemical parameters such as serum proteins
could be of value in prediction of some infertility

problems in the buffalocs.
REFERENCES

Abdcl-Rehim A.A. (1982):  Studics on somc  scrum
constituents in fertile and infertile cows and buffalocs
Assuit Vel. Med. 1., 10 (19): 101.

Aggag. M.A. (1986): Obscrvations on the genital organs of
slaughtered cows and buffaloes with special reference (o
pathological conditions. M.V.Sc. thesis, Faculty of Vel.
Mecd.- Cairo Univcersity |

Bondi, A.A. (1987): *Animal Nutrition” English cd.,John
Wilcy and sons, Great Britain

Dhoble, R.L. and Gupta, S.K. (1981): Total plasma protcins
and Hb during ocstrus cycle and anocstrum in
post-partum buffalocs. Indian Vct. J.,58: 544

Duuta, J.C.; Bamah,R.N.; DuualL. and Talukdar,S.C.
(1988): Blood biochemical studies in anoestrus and
normal cyclic cattle Indian Vet. J.,65: 239

Dwivedi J.N. and Singh,G.M. (1971): Studics on pathology
of female reproductive organs in indian buffaloes

Indian Vet J., 47: 15

Ebtihal, A.L. (1992): Studics on blood cylology and

fcmalc  infertilc

biochemical ~ parameters  in

buffalocs.M.V.Sc. (hesis, Faculty of Vet.Mced.- Cairo

lluivvr.\ily

Vcl.Mcd.J..Glm.Vol.48.No. 1(2000)

BlAZDALL EEZayat, MAGNGse MY, and Salah
El-Din,Y. (1988): Estimation of some serum chemical

constituecnts in - fertile  and infertile  bulfalo-cows.
Procd.3rd Cong.,Faculty of Vet.Mcd.-Assiut Univ,

El-Baghdady, Y.R. (1979):Biochcmical and hacmatological
changes in bulfalocs and cows alfccted with ovarian
disturbances or genital tract infections.Ph.D. thesis,
Faculty of Vct.Mcd.-Cairo University

El-Naggar, M.A. and El-Sherry, M.1. (1974):Incidence and
pathological changes in endothclial biopsy of the repeat
breeders buffalocs in Assiul province,Egypl. Assiut Vel
Mcd j., 1 (2): 269

Emara, S.; El-Said,F.; Zayai,M.; El-Kabbany,A.;

El-Garhy,M.and EI-Din. Y.(1989): Somc studics on

scasonal hacmalo-chemical kinctics in cows with normal

and  dislurbed ow;arian activity.  Proc.Ist  Ann.
Cong.,ESARF-Cairo.

Farrag, A.A. and Hassan, M.S. (1982):Failurc of conccption
in native cows and bulfalocs with special refcrence (o
scrum phosphrus, calcium and copper Assiut Vet Mcd.
J.,10(19): 195

Fredrikson,G.; Kindhal,H.; Carlesson,V.; Edqvist,L and
Uggla, A. (1988): Ulcrinc infcctions and impaired

reproductive

performance mcdiated

through
prostaglandin relcasc 11th Int Cong Anim Reprod and :
A.L,Dublin- Ircland.

Hassan,S$.G.; Abdcl-Razak,A.M. and EGzzo.M.H. (1991):
Studies on some blood constitucnts in buflalocs during

postpartum World Buffalo

period 3rd Congress,
Bulgaria-Varna.
Kancko, J.J. (1989): “Clinical biochcmistry of domestic

animals™dth ed., Academic Press-London.

63


https://v3.camscanner.com/user/download

T, W27 amd Hansen, M) (1Y) lecr ol

progevtenneanduced. sopic ke prooteins ol sheep
endometiiam on natural Killer cells activity i sheep and
mroe. Bl Repood | 49 1008,

Melva, MO (98 “Electrophoresis™ 3nd - ed., John Wiley

andd sony London-UK

Mikhal, EM. (1979): Swudics on ovanan inactivily in
buffaloes in ARE  M.V.Sc., Faculty of Vel. Med.-
Cairo University

Montafa, LH. :El-Saycd.M..Mohamed.A.; El-Zaiai,M. and

Hassan.l. (1988): Studics on some scrum blood
constitucats in infertile female bulfaloes
Vet. Med. J..36 (1):11
Muthe, N.C. (1981):"Endocrinology, A nursing approach™
2nd cd., Little Brown andsons, Boston-USA
Ramadan, A.A.. JohnsonG.L. and Lecwis, G.S. (1997):
Regulation of uterine function during the ocstrous cycle
and in responsc 1o infectious bacteria in sheep. J. Anim.

Sci., 75: 1621,

1

Rao, A Vo and Steconnanrayama, O (1982) Clin
ol reproductive Talluee wmong female bulfaloes Undey
village management n

Andra Preadesy,
Thenogenology, (18).403

Rowlands, GJ.. Litle,W. and Kkitchenham, 3. (91
Relationships between blood composition and fertility iy
dairy cows J.Dairy Res., 44 (1): 235

Rowlands, G.J and Pocock, P.M. (1976): Statistical basis of
the compton metabolic profile test Vet Rec 98:333

Samad.A.; Ali. K. and Rchman, A. (1980): Studics on

certain blood constituents of anocstrus cattle Indian Vet.

J. .57:135

Sergerson, E.C. (1988): Suppresion of
interleukin-2-mediated  T-lymphocytc  blastogensis by
bovine uterine humoral protein. Biol. Reprod. ,38:256.

Stryer, L. (1981):"Biochemistry” 2nd ed.. W. H. Freeman
Company,San Francisco-US

Weichsallaum, T.E. (1946): Colormetric method for the

determination of total protcins Am J Clin Path, 16: 40.

Vet.Med.J..Glza,Vol.48,No, 1(2000)

4

CamScanner

.m.nl)\,‘


https://v3.camscanner.com/user/download

