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ABSTRAK
Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 —

Projek IImiah Tahun Akhir

PLASMA HORMON PERTUMBUHAN LEMBU (bGH) DALAM

KERBAU DAN KAITANNYA DENGAN FENOTIP TERPILIH

Oleh

Nur Husna Atika Binti Azhar

2016

Supervisor: Dr. Mohd Shahrom bin Salisi

Co-supervisor: Dr. Mark Hiew Wen Han

Empat puluh kerbau dengan fenotip yang berbeza telah digunakan di
dalam kajian ini. Fenotip yang dikaji adalah baka, jantina, berat badan semasa,
umur, berat lahir dan umur matang. Sampel darah diperolehi dari urat
coccygeal ke dalam tiub ethylenediamine tetraacetic asid (EDTA). Plasma
diperolehi selepas pengemparan pada 3000 rpm selama 15 minit. Kepekatan

plasma hormon pertumbuhan lembu telah dinilai menggunakan kit komersial



Xii

dari Novateinbio Bovine Growth Hormone ELISA Kit yang menggunakan
prinsip kuantitatif ELISA sandwich. Data-data pada fenotip terpilih
dikumpulkan daripada rekod ladang daripada tahun 2006 hingga 2015 secara
retrospektif. Dari segi baka, tiada perbezaan yang signifikan (p>0.05) antara
Swamp dan Murrah Cross untuk kepekatan plasma hormon pertumbuhan lembu.
Tiada juga perbezaan yang signifikan (p>0.05) antara kerbau betina dan jantan
untuk kepekatan plasma hormon pertumbuhan lembu. Dalam kumpulan umur,
tiada perbezaan yang signifikan (p>0.05) di antara kumpulan kerbau muda,
dewasa dan tua untuk kepekatan plasma bGH. Pekalikorelasi (r) di antara
kepekatan plasma hormon pertumbuhan lembu, berat badan, umur, berat lahir
dan umur matang telah diuji di mana kepekatan plasma hormon pertumbuhan
lembu telah dikaitkan secara negative dengan berat badan (r = -0,069), umur (r
= -0,111), berat lahir (r = -0,141) dan umur matang (r = -0,062).
Kesimpulannya, dalam kajian ini, kepekatan plasma hormon pertumbuhan

lembu tidak menunjukkan sebarang kaitan dengan fenotip yang dipilih.

Kata Kunci: Kerbau, hormon pembesaran, fenotip, ELISA
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Forty buffaloes with different phenotypes were used in the study. The
phenotypes were the breed, sex, current body weight, age, birth weight and age
at puberty. Blood samples were collected from the coccygeal vein into
ethylenediamine tetraacetic acid (EDTA) tubes. Plasma was harvested after
centrifugation at 3000 rpm for 15 minutes. Concentrations of plasma bovine
growth hormone (bGH) were determined by quantitative sandwich ELISA

using commercial kits from Novateinbio Bovine Growth Hormone ELISA Kit.
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The data on selected phenotypes were collected from the farm records
retrospectively between 2006 and 2015. Breeds wise, there was no significant
difference (p>0.05) among Swamp and Murrah Cross in plasma bGH
concentration. There was also no significant difference (p>0.05) among female
and male buffaloes in plasma bGH concentration. In age groups, there was no
significant difference (p>0.05) among young, adult and old buffaloes in plasma
bGH concentration. The correlation coefficient between (r) between plasma
bGH concentration, body weight, age, birth weight and age at puberty were
tested which plasma bGH concentration was negatively correlated with body
weight (r = -0.069), age (r = -0.111), birth weight(r = -0.141) and age at puberty
(r =-0.062). Thus, in this study, plasma bGH concentration did not showed any

association with selected phenotypes.

Key Words: Buffaloes, growth hormone, phenotypes, ELISA



1.0 INTRODUCTION

Integrated Taxonomy Information System (ITIS) documented that
buffaloes belong to the mammalian class of the family of Bovidae. Buffalo can
be classified into two main species of buffalo which are the Asiatic buffalo
(Bubalus bubalis) and the African buffalo (Syncerus caffer) (lannuzzi & Meo,
2009). The domestic water buffalo (Bubalus bubalis) has two subspecies which
are the river buffalo and the swamp buffalo. The river or dairy type had
different breeds for example Murrah and Nilli Ravi. According to a journal on
the current status and challenges in buffalo production in Malaysia, in year
2004, the total population of buffaloes in Malaysia is 138 098 heads and 95%

of this population was swamp buffaloes (Mazni et al., 2006).

Visceral and skeletal growth, protein, lipid and carbohydrate
metabolism of an animal was controlled by hormonal secretion. One of the
hormones that responsible for these mechanisms is growth hormone (GH). It
was the hormone that stimulates growth, especially the polypeptide hormone
that is secreted by the anterior pituitary gland (Studdert et al., 2011). Level of
GH was found to have association with growth performance. Animals with
high level of GH showed enhanced growth performance. Hence, endogenous

GH level is suited to be a tool to select animals as high level of endogenous GH



helps to explore superior growth traits of the animal (Wickramaratne et al.,

2010).

For quantifying the concentration of GH in blood, hormone assays
involves many methods and the most frequently used method is
Radioimmunoassay (RIA). Other non-radioactive method which is the enzyme
immunoassay method (EIA) or enzyme-linked immunosorbent assay (ELISA)
which can be considered beneficial in terms of analytical, operational, and
clinical outcomes (Sachidhanandam et al., 2010). ELISA was claimed to have
short duration of time needed for result interpretation which can be done in less
than 24 hours (Mishra et al., 2007). The study of the association between the
concentration of bGH and the selected phenotypes in buffaloes will provide
information on the profile of the bGH in buffaloes. The profile of plasma bGH
concentration can be use as an aid in selection of buffaloes as animals with high
level of GH concentration exhibited enhanced growth performance. On the
other hand, there is limited study done on the association of certain phenotypes

with bGH in buffaloes.

The study of the association between the concentration of bGH and the
selected phenotypes in buffaloes will provide information on the profile of the
bGH in buffaloes. The profile of plasma bGH concentration can be use as an

aid in selection of buffaloes as animals with high level of GH concentration



exhibited enhanced growth performance. On the other hand, there is limited

study done on the association of certain phenotypes with bGH in buffaloes.

The objective of this study is to determine the concentration of bovine
GH (bGH) in buffaloes and to investigate the association between the

concentration of bGH and the selected phenotypes in buffaloes.



29

7.0 REFERENCES

Aydin, S. (2015). A short history, principles, and types of ELISA, and our
laboratory experience with peptide/protein analyses using ELISA.
Peptides, 72, 4-15.\

Barker, J. S. F. (2014). Water Buffalo: Domestication. In C. Smith (Ed.),
Encyclopedia of Global Archaeology (pp. 7694-7697). New York,
NY: Springer New York.

Castigliego, L., Li, X. N., Armani, A., Grifoni, G., Boselli, C., Rosati, R.
(2011). Hormone variations in serum and milk of buffaloes (Bubalus
bubalis) as potential indicators of treatment with recombinant bovine
somatotropin. [10.1017/S0022029911000549]. Journal of Dairy
Research, 78(04), 412-420.

Engvall, E., & Perlmann, P. (1971). Enzyme-linked immunosorbent assay
(ELISA) quantitative assay of immunoglobulin G. Immunochemistry,
8(9), 871-874.

Gluckman, P. D., Breier, B. H., & Davis, S. R. (1987). Physiology of the
Somatotropic Axis with Particular Reference to the Ruminant.
Journal of Dairy Science, 70(2), 442-466.

Haldar, A., Pal, S., Paul, R., Pan, S., Biswas, C., Majumdar, D. (2012).
Immunological and physiological validation of an enzyme-linked
immunosorbent assay (ELISA) for the measurement of growth
hormone in goat (Capra hircus) plasma. Small Ruminant Research,
104(1-3), 163-168.Hornbeck, P. V. (2001). Enzyme-Linked
Immunosorbent Assays Current Protocols in Immunology: John
Wiley & Sons, Inc.

Hull, K. L., & Harvey, S. (2000). Growth hormone: roles in male reproduction.
Endocrine, 13(3), 243-250.

Hull, K. L., & Harvey, S. (2001). Growth hormone: roles in female
reproduction. Journal of Endocrinology, 168(1), 1-23.

lannuzzi, L., & Meo, G. P. (2009). Water Buffalo. In N. E. Cockett & C. Kole
(Eds.), Genome Mapping and Genomics in Domestic Animals (pp. 19-
31). Berlin, Heidelberg: Springer Berlin Heidelberg.



30

Irvin, R., & Trenkle, A. (1971). Influences of Age, Breed and Sex on Plasma
Hormones in Cattlel. Journal of Animal Science, 32.

Jones, E. J., Armstrong, J. D., & Harvey, R. W. (1991). Changes in metabolites,
metabolic hormones, and luteinizing hormone before puberty in
Angus, Braford, Charolais, and Simmental heifers. Journal of animal
science, 69.

Marai, I. F. M., & Haeeb, A. A. M. (2010). Buffalo's biological functions as
affected by heat stress — A review. Livestock Science, 127(2-3), 89-
1009.

Mazni, O. A., Padzil, A. N., Punimin, A., & Quaza, H. N. (2006). Current
status and challenges in buffalo production in Malaysia. In Proc.
International Seminar on Artificial Reproductive Biotechnologies for
Buffaloes. Bogor, Indonesia.

Mears, G. J., & Schaalje, G. B. (1993). Growth and growth hormone Kinetics in
Holstein steer calves. Canadian Journal of Animal Science, 73(2),
277-285.

Mishra, A., Goswami, T. K., & Shukla, D. C. (2007). An enzyme-linked
immunosorbent assay (ELISA) to measure growth hormone level in
serum and milk of buffaloes (Bubalus bubalis). Indian J Exp Biol,
45(7), 594-598.

Mondal, M., & Prakash, B. S. (2004). Changes in plasma growth hormone
(GH) and secretion patterns of GH and luteinizing hormone in
buffaloes (Bubalus bubalis) during growth. Endocrine Research,
30(3), 301-313.

Mondal, M., Rajkhowa, C., & Prakash, B. S. (2007). Plasma growth hormone
concentrations in female mithun (Bos frontalis) of different ages:
relations with age and body weight. Journal of Animal Physiology and
Animal Nutrition, 91(1-2), 68-73.

O'Kennedy, R., Byrne, M., O'Fagain, C., & Berns, G. (1990). Experimental
section: A review of enzyme-immunoassay and a description of a
competitive enzyme-linked immunosorbent assay for the detection of
immunoglobulin concentrations. Biochemical Education, 18(3), 136-
140.



31

Ohlson, D. L., Davis, S. L., Ferrell, C. L., & Jenkins, T. G. (1981). Plasma
Growth Hormone, Prolactin and Thyrotropin Secretory Patterns in
Hereford and Simmental Calvesl. Journal of Animal Science, 53.

Purchas, R. W., Macmillan, K. L., & Hafs, H. D. (1970). Pituitary and Plasma
Growth Hormone Levels in Bulls from Birth to One Year of Agel.
Journal of Animal Science, 31.

Revoltella, R. P., Laricchia Robbio, L., & Liedberg, B. (1998). Comparison of
conventional immunoassays (RIA, ELISA) with surface plasmon
resonance for pesticide detection and monitoring. Biotherapy, 11(2-3),
135-145.

Sachidhanandam, M., Singh, S. N., Salhan, A. K., & Ray, U. S. (2010).
Evaluation of plasma hormone concentrations using Enzyme-
Immunoassay/Enzyme-linked Immunosorbent assay in healthy Indian
men: Effect of ethnicity. Indian Journal of Clinical Biochemistry,
25(2), 153-157.

Sarkar, M., Nandankar, U. A., Duttaborah, B. K., Das, S., Bhattacharya, M., &
Prakash, B. S. (2008). Plasma growth hormone concentrations in
female yak (Poephagus grunniens L.) of different ages:Relations with
age and body weight. Livestock Science, 115(2-3), 313-318.

Shingu, H., Hodate, K., Kushibiki, S., Ueda, Y., Watanabe, A., Shinoda, M., et
al. (2001). Profiles of growth hormone and insulin secretion, and
glucose response to insulin in growing Japanese Black heifers (beef
type): comparison with Holstein heifers (dairy type). Comparative
Biochemistry and Physiology Part C: Toxicology & Pharmacology,
130(2), 259-270.

Studdert, V. P., Gay, C. C., & Blood, D. C. (2011). Saunders Comprehensive
Veterinary Dictionary: Elsevier Health Sciences UK.

Trenkle, A. (1971). Growth Hormone Secretion Rates in Cattlel. Journal of
Animal Science, 32.

Wickramaratne, S., Ulmek, B., Dixit, S., Kumar, S., & Vyas, M.. (2011). Use
of Growth Hormone Gene Polymorphism in Selecting Osmanabadi
and Sangamneri Goats. Tropical Agricultural Research, 21(4), 398—
411. DOI: http://doi.org/10.4038/tar.v21i4.3316

Webster, C. C., & Wilson, P. N. (1986). Agriculture in the Tropics: John Wiley
& Sons, Incorporated.





