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Abstract: A total number of 375 buffalo-cows was studied to detect the relationship between ovarian activity
and immunoglobulin loci as a gene markers. Polyacrylamid gel electrophoresis was used to investigate
immunoglobulin fractions; a-globulin, transferrin and posttransferrin. Genotyping and estimation of gene
frequency of each locus were estimated in relation to ovarian activity in buffalo-cows. Results showed that
normal cyclic buffaloes are characterized by high frequency of Fa.,® (0.717) and Tf" (0.792) alleles, while
buffalo-cows with inactive ovaries are characterized by high frequency of Tf* allele. Moreover, homozygotic
genotypes were predominated in all studied animals, either with normal cyclic ovaries or with inactive ovaries.
It could be concluded that immunoglobulin loci can be used as a gene marker in selection programs which are
interested in the improvement of reproductive efficiency of buffalo especially during early ages for selection

of superior genetic constitution animals.
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INTRODUCTION

One of first goals in genetic selection programs, is to
estimate the genetic potential during earliest ages. In this
case, it is important to choose valuable economic
characteristics such as growth performance, dairy yield
and disease resistance. Among these early selection
parameters are blood proteins. Serum transferrin and
haemoglobin are two types among most important blood
proteins [1].

Transferrin  plays important role in
physiological functions as well as in protection against

a very

microbial infection. Physiologically, iron is transported in
blood by a plasma transport protein; transferrin in the
form of a transferrin-iron complex and is transferred inside
the cells via the transferrin receptor [2, 3].

Tsuji et al. [4] reported that transferrin stimulates
the proliferation of fetal kidney rather than growth
hormone or thyroxin, as other important roles of
transferrin in addition to its well-known Fe- carrying
function which is
ontogenetical characteristics and is restricted in cattle
and water buffaloes.

related to phylogenetical and

The protective function of transferrin has been
recorded in different animal species [5-8]. Martinez et al.
[9] found association between genetic polymorphism in
TLR4 gene and NRAMP, gene with susceptibility to
brucellosis. Transferrin genotypes have been previously
studied in Egyptian buffaloes in relation to ovarian
activity [10-14].

Investigating proteins found in buffalo ovarian
follicular  fluid  provide
development  processes and  provide  further
understanding of intra-follicular =~ maturation and
oocyte quality. Some authors attributed the low quality
buffalo oocyte due to the poor
microenvironment [15]. In this respect, Ahmed et al.
[16] reported a correlation  between some
biochemical constituents of preovulatory and cystic

insight into follicular

follicular

ovarian follicles and transferrin genotypes in Egyptian
buffalo-cows.

The main goal of the present study was to clarify the
relationship between genotypes of immunoglobulin loci,
especially transferrin and ovarian activity in Egyptian
buffalo-cows where as majority of animal proteins are
produced from these animals.
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MATERIALS AND METHODS

Animals: A total number of 375 non pregnant buffalo-
cows was examined at veterinary clinics and small holder
private farms at Lower Egypt governorates . Animals that
did not show oestrous cycle signs for a period of more
than six months after calving were considered to be
suffering  from Gynecological
examinations aided by Ultrasonography (PiaMedical
Flacse Saote, Netherland) with an endorectal array of 8.6
M Hertz were carried out at least twice for two successive
weeks to register the reproductive status and /or disorder.

ovarian inactivity.

Samples: Blood samples were collected and serum
samples were separated by cool centrifugation (Sigma,
2k15; 1300xg) then kept at -20°C until analysis .

Electrophoresis: Electrophoretic patterns of serum
proteins done wusing polyacrylamide gel
electrophoresis (PAGE) according to Carlstrom and.

were

Johnson [17] depending upon distribution of protein
fractions according to their molecular weight following
exposure to electric current .

Genotypin and Estimation of Gene Frequency:
Genotyping was done according to distribution of
autosomal alleles which controlling the appearance of the
gene. Gene frequencies were determined according to
Hardi-Vainberg formula (P2+2Pq+q2=1) cited after
Mercoreva [18]. Where p2=frequency of homozygotic
genotype AA and q2=frequency of homozygotic
genotype BB.

Statistical Analysis: Results were computed using SPSS
program (Ver.16.0). Data were statistically analyzed using
Chi- Square [19].

RESULTS

Results of electrophoretic patterns of blood serum
proteins including «- globulin (Fa,), transferrin (Tf) and
posttransferrin (Ptf) in buffalo-cow in relation to their
ovarian activity are shown in Table 1.

Electrophoretic patterns showed that each of the
studied loci are controlled by two autosomal alleles.
Buffaloes with normal ovarian cyclic status were
characterized by high frequency of fe,” (0.717) and (Tf")
(0.792), while buffaloes with inactive ovaries were
characterized by high frequency of transferrin Tf* (0.601).

Moreover, an interesting result in the present study was
found and indicated that homozygotic genotypes are
predominated in all studied animals, either with normal
cyclic ovaries or with inactive ovaries.

DISCUSSION

A population is said to show polymorphism when
two or more distinctly inherited varieties coexist in the
some individuals [20]. This type of polymorphism is
increasingly being used in the study of genetic variation
within and between populations and to estimate the
genetic divergence. This is because the biochemical
elements (Blood proteins and enzymes) can be used as
biomarkers of corresponding structural genes. These
biomarkers are not affected and don't depend on
environmental factors and this makes them suitable for
genetic studies [21, 22].

Using of blood protein loci as a genetic markers to
evaluate reproductive efficiency were previously studied
[1, 6,13, 15,23, 24].

Ovarian inactivity is one of the most serious obstacle
that causes great economic losses, in this respect many
researchers studied the correlation between genetic
constitution and Quantitative trait loci (QTL)
especially reproductive parameters that has economic
value [7, 9, 16, 25 - 27].

In the present study, distribution of genotypes of
a-globulin, transferrin and posttransferrin were found to
differ significantly from the expected proportions of
homozygotes and heterozygotes. Moreover, results
showed predominance of homozygotic genotypes in all
studied loci in both cyclic animals and animals with
inactive ovaries with high frequency of Fe,” and Tf°
alleles in cyclic buffaloes and Tf* in those of inactive
ovaries. These finding agreed with those reported by
Zayed and Zaabal [10], Shalaby et al [11] and Ahmed
et al. [16] especially for Tf" allele, but did not agree with
the finding of Ekblom et al. [2], Tsuji et al. [4],
Majed et al. [28] and Amano et al. [29] who reported
different gene frequency and the condition could be
attributed to the breed differences. These results coincide
with the finding of Galal et al. [30] for B-lacto globulin
allele in Egyptian cattle and buffalo whereas, they
reported that BB genotype = 0.917, but not agree with
Amano et al. [29] who reported different figures. These
differences have suggested that the polymorphism of
blood proteins depends not only on the breed, but also
on the breeding and mating methods [31, 32].
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Table 1: Distribution of immunoglobulin genotypes and it's gene frequencies in relation to ovarian activity in Egyptian buffalo-cows

Normal cyclic buffaloes (N=202)

Buffaloes with inactive ovaries N(173)

Protein Loci Genotyping Gene frequencies X2 Genotypes Gene frequencies X2

a -globulin (Fe2) AA 37 (16.1)* Fa,* = 0.282 52,74 AA 80 (60.0) Fa,* = 0.589 39.1%%
AB 40 (81.7) Fa,®=0.717 AB 44 (83.5) Fa,® = 0.410
BB 125 (103.8) BB 49 (29.0)

Transferrin (TF) DD 140 (126.7) T® =0.792 32.6%%% DD 55 (24.4) T°=0.398 80.7%%
DE 40 (66.2) Tf* = 0.207 DE 28 (82.7) Tf*=0.601
EE 22 (8.6) EE 90 (62.5)

Post transferrin Ptf AA 71 (52.9) Ptf*=0.512 25.6%%% AA 83 (56.6) Ptf*~0.572 67.3%%%
AB 65 (100.7) Ptf®=0.487 AB 32 (84.5) Ptf®~0.427
BB 66 (47.9) BB 58 (31.5)

*In brackets expected No of genotypes ***= P<0.001
From the finding of the current study, it could be 7. Dauda, A., H. Duws and V.N. Ebegbulem, 2017.

concluded that immunoglobulin loci mainly transferrin Computational olgorithum to assess the functionality

locus can be used as a genetic marker in selection of non-synomous substitution and genetics
programs which are interested in the improvement of relationship of DAA II gene of cattle, goat and
reproductive efficiency of buffalo especially during early sheep. Global Journal of Anim Breed Genetics,

ages for selection of superior genetic constitution 5(4): 397-402.

animals. 8. Zaabal, M.M. and W.M. Ahmed, 2017. The role of

transferrin allele in resistance to brucellosis in
REFERENCES camels (Camelus dromedaries). Global Veterinaria,
18(1): 1-4.

1. Aygum, T. 2016. Relationship between the 9. Martinez, R., R. Toro, F. Montoya, M. Burbana,
polymorphism of blood proteins and some J. Tobon, J. Gallego, S. Dunner and J. Canon, 2008.
reproductive traits in Norduz Goats. Journal of Bovine SLC 11A13' UTR SSCP genotype evaluated
Advanced Agricultural Technologies, 3(4): 247-251. by a macrophage in vitro killing assay employing

2. Ekblom, P., I. Thesleff, L. Saxen, A. Miettinen and a brucella abortus strain. J. Anim. Breed Genet,
R. Timple, 1983. Transferrin as a fetal growth factor: 125: 271-279.

Aquisition of responsiveness related to embryonic 10. Zayed, Fawzia, A. and M.M. Zaabal, 1999.
induction. Proc. Natl. Acad. Sci. USA, 80: 2651. Genetic Polymorphism of blood proteins during

3. Gupta, A.D. and A. Abb, 2003 or 13. High serum luteal phase in Bos bubalis Arab. Univ. J. Agric. Sci.,
transferrim receptor level in Anemia of choromic 7(1): 327- 336.
disorders indicates coexistent iron deficiency. 11. Shalaby, S.I., W.M. Ahmed, M.M. Zaabal and
American T. Hematology, 72: 158-161. H.A. Sabra, 1997. Studies on metabolic profile tests

4. Tsuji, S., H. Kato, Y. Matsuoka, T. Fukushima, and plasma protein genotypes in normal cycling
I. Nanjoh, T. Amano and T. Namikawa, 1984. buffalo-cows as affected by body condition scores.
pylogenetical and onto genetical studies on the J. Agric. Sci. Mansoura Univ., 22(9): 2821-2832.
molecular weight Heterogeneity  of bovine 12. Zaabal, MM. and AM. Hamam, 1997.
serum transferrin. Biochemical  Genetics, Immunogenetic correlation between blood protein
22(11/12): 1127-1143. polymorphism and treatment with PMSG and PGF2 «

5. Zaabal, M.M., A.A. Ghazy and Y.A. Abdella, 2002. in buffaloes. Egypt. J. Physiol. Sci., 21(1): 21-29.
Studies on cattle brucellosis with special reference to 13. Zaabal, M.M., 1998. Some biochemical and
the gene responsible for disease resistance. Zag Vet. immunogenetical changes during early pregnancy in
J., 30: 141-152. buffalo. 4" Vet. Med.Zag congress (26 — 28 August

6. Nikki, L.R.,, A.P. Kotes, P.D. Van Helden and Hurghada, Egypt).

G.H. Eileen, 2013. Gene polymorphisms in Africa 14. Ahmed, WM. and M.M. Zaabal, 2017. Genetic

buffalo associated with susceptibility to bovine
tuberclusis infection. PLos ONE, 8(5): ¢64494.
https://doi.org/10.1371/Journal.Pone, 0064494,

Polymorphism of Albumin locus in relation to ovarian
activity in Egyptian buffalo-cows. Middle - East
Journal of Scientific Research, 25(7): 1615-1618.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

World Appl. Sci. J., 36 (1): 01-04, 2018

Qiang, F., H. Yulin, W. Zhigiang, C.H. Fumei,
H. Delum, L.U. Yangqing, L. Xianwei and Z. Ming,
2016. Proteome profile and Quantitative proteomic
analysis of buffalo (Bubalus bubalis) follicular
fluid during follicle development. Int. J. Mol. Sci.,
17(5): 618.

Ahmed, W.A., S.I.A. Shalaby and M.M. Zaabal, 1998.
Some biochemical constituents of preovularoy and
cystic ovarian follicular fluids in buffalo — cows with
emphasis on protein polymorphism Int. J. Anim. Sci.,
13: 53-57.

Carlstrom, A. and B.G. Johnson, 1993.
Electrophoresis ~ immunofixation. Scand  J.
Immunology, 17: 23-30.

Mercoreva, E.K., 1977. Genetic Base of Selection in
Farm Animals. Moscow, Coloc, pp: 121.

Snedecor, G.W. and W.C. Cochran, 1980. Statistical
Methods. 7ED, Iowa State University Press, Iowa,
U.S.A.

Das, AXK. and R. Deb, 2008. Biochemical
polymorphism and its relation with some traits of
importance in  poultry.  Veterinary World,
1(7): 220-222.

Mitra, A., 1994. Molecular markers and their
applications in livestock improvement. PhD Thesis,
National Dairy Research Institute (Decmed
university) Karmal, Haryana, India.

Egena, S.S. and R.O. Alao, 2014. Haemoglobin
polymorphism in selected farm animals — A review
biotechnology in Animal Husbandry, 30(3): 377-379.
Zaabal, M.M. and W.M. Ahmed, 2008. Monitoring of
some reproductive parameters in local Egyptian
fresian cows with emphasis on the use of
immunogenetic analysis for evaluation of fertility.
Global J. Mol. Sci., 3: 1-6.

Hirona, T., H. Hara and K. Hanzawa, 2016.
Association analysis between RBPY  gene
polymorphisms and carcass and calf death in
Japanese Black Cattle, The Journal of Animal
Genetics, 44(2): 53-57.

25.

26.

27.

28.

29.

30.

31.

32.

Xu, G., S. Lin, W. Law, J. Roy, X. Lin, H. Meis, Ma,
S. Chen, H. Hiu and X. wang, 2012. The Invasion and
Reproductive ~ Toxcicty of  QDs-Transferrin
bioconjugates on Preantral Follicle in vitro.
Theranostics, 2(7): 734-745.

Watanabe, T., 2016. Genomic breeding Value
evaluation for economically important traits of
Japanese black cattle. The Journal of Animal
Genetics, 44(1-2): 3-10.

Patra, B.N., B. Bharat and P. Mamjit, 2017. Molecular
characterization of exon 2 - 3 of major
histocompatibility complex (MHC) class 1 in buffalo
(Bubalus bubalis). Buffalo Bulletin, 36(3): 463-472.
Majid, M., V. Momongan, F. Penalba, A. Barrion and
E. Castilo, 1995. Body conformation and blood
protein  isozyme  polymorphism of Tamaraw
(Bubalus mindoremsis). AJAS, 8(2): 119-122.
Amano, T., K. Mozawa, T. Namikawa, M. Hasnath,
K. Mostafa and M. Faruque, 1984. Blood protein
polymorphism of water buffaloes in Bangladish in
Genetic Studies on the Breed Differentiation of
Native Domestic Animals in Bangladish, Amano
T. (Ed) Tokyo university of Agriculture, Tokyo,
pp: 2542.

Galal, M.K., M.A. Wasfy and S.A Abdelaziz, 2011.
phenotypes, Genotypes and allele frequencies of {3 -
lactoglobin in Egyptian cattle and buffalo. Journal
Agric. Sci., 3(4): 203-210.

Amano, T., Y. Miyakoshi, T. Takada, Y. Kikkawa and
H. Suzuki, 1994. Genetic variants of ribosomal DNA
and mitochondrial DNA between swamp and River
buffaloes. Animal Genetics, 25: 29-36.

Barker, J.S.F., D.J. Moore, D. Hetzel, E. Vansi,
S.G. Tan and K. Byrne, 1997. Genetic Diversity of
Asian water buffalo (Bubalus Bubalis): Microsatellite
variation and a comparison with protein coding loci.
Animal Genetics, 28(2): 103-115.



