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ABSTRACT

VILAR, DHANNA S., College of Veterinary Science and Medicine, Central
Luzon State University, Science City of Muiioz, Nueva Ecija, Philippines, June 2019,
QUALITY ASSESSMENT OF POSTMORTEM EPIDIDYMAL SPERM OF NON-
DESCRIPT CATTLE (Bos taurus) BEFORE AND AFTER DILUTION IN SEMEN
EXTENDER

Adviser: MARVIN BRYAN S, SALINAS, DVM
Co-adviser: LERMA C. OCAMPO, DVSM, PH.D.
Co-adviser: MARLON B. OCAMPO, DVSM, PH.D.

The study recovered epididymal sperm from non-descript cattle and determined
the duration of its viability prior to and after the addition of semen extender stored at
refrigerated temperature (4 to 5°C) conditions.

Epididymal sperm was collected from three non-descript cattle at a local abbatoir
in Baler, Aurora. After the animals had been properly slaughtered, epididymides were then
examined, sliced and cleaned for swim-up. The collected epididymal sperm was checked
for volume, concentration, motility and morphology 24 hours after the addition of
extender.

Results showed that the immediately recovered epididymal sperm can be viable
for up to 24 hours post-mortem after the addition of extender. Moreover, the sperm volume
of 0.41ml and sperm concentration of 99x10” were still considered acceptable given the
amount of time that had lapsed after the animal was slaughtered and the transport duration
from the slaughterhouse to the laboratory. Sperm motility was reduced from 26.67+6.79
to 12.5043.82 after 24 hours post-mortem at refrigerated temperature. There was also a
noticeable decrease in the number of live sperm with the subsequent rise in the dead sperm

cell numbers even with the addition of semen extender and storage at refrigerated

XV



temperature. Cytoplasmic droplets, pyriform head, detached head, bent tail and coiled tail
were found in the epididymal sperm samples which may or may not greatly affect the

fertility of the bull.

Keywords: Epididymal sperm, post-mortem, cattle

XV1



LITERATURE CITED

Abi Saab, S & Hamadeh, S. H. (1984). Seasonal variation in semen quality of local Awassi,

imported Finn and Finn x Telex rams. International Congress of Animal
Reproduction and Al, pp. 48

Abu, H., Kisani, A. ., Ahemen, T. (2016). Evaluation of sperm recovered after slaughter

from cauda epididymides of red Sokoto bucks. Animal Reproduction Science, pp.
23

Afiefy, M. M., Idris, A. A., & Zaki, K. (1984). Seasonal variation in the volume of the
ejaculate in buffalo and Friesian bulls with special reference to the role of VIA and

testosterone. International Congress of Animal Reproduction and Al, University of
llinios at Ubarna-Champaign, USA, pp. 47

Agrawal, P., Magargee, S. F., & Hammerstedt, R. H. (1988). Isolation and characterization

of the plasma membrane of rat cauda epididymal spermatozoa. Theriogenology, 39:
pp- 581-592

Agriculture Victoria. (1995).Soundness of testicles in beef bulls. Retrieved on May 28,
2018 from the World Wide Web:

http://agriculture.vic.gov.au/agriculture/livestock/beef/breeding/soundness-of-
testicles-in-beef-bulls

Ahmad, N. & Noakes, D. E. (1996). Seasonal vanation in sperm quality of young british
goats. Britain Veterinary. Journal, 152:225-236

Akpa, G. N., Ambali, A. L. & Suleiman, L. O. (2012). Relationships between semen cation
concentration, semen characteristics, testicular measurement and body
conformation trait in Red Sokoto goat .Nature and Science, 11 (7):94.

Alkas, J. E., Bryant, J. J., & J. S. Walton. (1982). Some effects of level of feeding and body
condition up on sperm production and gonadotrophin concentration in rams.
Animal Production, 34:245

Amann, R. P. A. (1981). Critical review of methods for evaluation of spermatogenesis from
seminal characteristics. Journal of Andrology, 2:37-58

Atabay, E. P., Atabay, E. C., Duran, P. G., Flores, E. B., Abesamis, A. F., De Vera, R. V.,
& Cruz , L. C.(2008). Production of embryos from prepubertal buffaloes using
ultrasound-guided ovum pickup and in vitro embryo production techniques.
Philippine Journal Veterinary Animal Science, 34:55-65



44

Aquino, F. P., Atabay, E. P., Atabay, E. C., Ocampo, M. B., Duran, P. G., Pedro, P. B.,
Duran, D. H., De Vera, R. V., & Cruz, L. C. (2013). In vitro embryo production

and transfer of bubaline embryos using oocytes derived from TUFA. Buffalo Bull
32(2):545-548 g ooeyt rom . Buffalo Bull,

Aquino, L M., Mapaoig F. V., Ocampo, L. C., & Ocampo, M. B. (2015). Evaluation of
b1oz‘ts‘say using in-vitro matured water buffalo oocytes in predicting bull sperm
tertility. Journal Agricultural Technology, 11:2531-2538

Ball, P. J. H & Peters, A. R. (2004). Reproduction in Cattle. 3" Edition. Blackwell
Publishing Ltd. 9600 Garsington Road, Oxford OX4 2DQ, UK. pp. 13-28

Bhanmeechao, C., Srisuwatansagul, S., Prapaiwan, N., & Ponglowhapan, S. (2017).
Reproductive aging in male dogs: the epididymal sperm defects and expression of
androgen receptor in reproductive tissues. Theriogenology,108: 74-80

Barati, F., K. Mahabady & Mohammadi, G. (2009). Cryopreservation of in situ cool stored

buffalo (Bubalus bubalus) epididymal sperm. [ranian Journal of Veterinary
Research, 10 (4): 339-345.

Barth, A. & Oko, R. (1989). Abnormal Morphology of Bovine Spermatozoa. Australian
Association of Cattle Veterinarians.

Bearden, H. J., & Fuquay, J. W. (1997). Applied Animal Reproduction. 3rd edition.
Prentice Hall. Englewood Cliff.

Bertol, M.A.F., Weiss, R.R., Thomaz-Soccol, V., Kozicki, E.L., Fujita, A.S., De Abreu,
R.A. & Kerriel, T.G. (2013). Viability of bull spermatozoa collected from the
epididymis Stored at 18-20°C. Theriogenology, 56 (5): pp. 777-783.

Blanchard, K.T., Allard, E.K., & Boekelheide, K (1996). Evaluation of germ cells in 2,5
hexadione-induced testicular injury. I. Apoptosis is the mechanism of germ cell
death. Toxicology and Applied Pharmacology, p.148.

Blandau, R. J. & Rumery, R. E. (1964). The relationship of swimming movements of
epididymal spermatozoa to their fertilizing capacity. Fertility Sterilization, Vol.15,
pp- 571-579.

Bols P.E.J. (2006). Evalution of epididymal sperm quality using the Hamilton-Thorne
analyser indicates variation between tha two caudae epididymides of the same bull.

Theriogenology, 66 (2006) 323-330

Bosma, J. (1980). Livestock Production: A Global Approach. Tefelberg, South Africa.



45

Boni, R., Roviello, S., Gasparrini, B., Langella, M., & Zicarelli, L. (1999). In-vitro

}fr??gc{dzo&l of buffalo embryos in chemically defined medium. Buffalo Journal,

Bondoc, O. L. (2013). Genetic diversity and relationship of domestic buffalo and cattle
breeds and crossbreeds (Subfamily Bovinae) in the Philippines based on the

cytochrome C oxidase I (COI) gene sequence). Philippine Agricultural Scientist,
Vol. 96 No. 1, 93-102.

Brito, L. F. C., Silva‘, A. D., Rodrigues, L. H., Vieira, F. V. Deragon, A. G. & Kastelic, J.
P. (2002). Effects of age and genetic group on characteristic of scrotum, testis and

testicular vascular cone and on sperm production and semen quality of Al bulls in
Brazil. Theriogenology, 58: 1175-1186.

Brito, L.. F._ C., Silva, A.D. E. F., Rodrigues, L. H., Vieira, F. V. Deragon, A. G. & Kastelic,
J. P. (2002). Effect of environmental factors, age, and genotype on sperm

production and semen quality of B. indicus and B. taurus Al bulls in Brazil.
Theriogenology, 70: 181-190

Brown, B. W. (1984). Review of nutritional influences on reproduction in boars, bull and
ram. Reproductive Nutrition Development, 39: 89-111

Buhr, M. M., Curtis, E. F., Thompson, J. A. Wilton, J. W & W. H. Johnson. (1993). Diet

and breed influence the sperm membrane of beef bulls. 7heriogenology, 39: 581
592

Buff, S., Lambert, V, Marchal, T, & Guérin, P. (2005). Isolation, culture and characteristics
of epididymal epithelial cells from adult cats. Theriogenology, 45: 23-25

Cameron A. W. N., & Tilbrook, A.J. (1990). The effect of testicular weight and
insemination technique on fertility. Prentice Australian Social Reproductive
Biology, 17: 58-59

Chacon, J., Perez, E., & Rodriguez-Martinez, H. (2002). Seasonal variations on the
testicular consistency, scrotal circumference, and spermiogramme parameters of
extensively reared Brahman (Bos indicus) bulls in the tropics. Theriogenology, 58:
41-55

Chaveiro, A., Cerqueira, C., Silva, J. , Franco, J. & Moreira Da Silva, F. (2015). Evalu_ation
of frozen thawed cauda epididymal sperms and in vitro fertilizing potential of
bovine sperm collected from the cauda epididymal. Jranian Journal of Veterinary
Research, 16(2), 188-193.



46

Coe, P. H. 51999)- Association among age, scrotal circumference and proportion of
morphological normal spermatozoa in young beef bulls during an initial breeding

soundness examination. Jowrnal of America Veteri ical Associati
214:1664-1667. f n Velerinary Medical Association,

Cooke, R. .F. (2‘01 1). Basics of Reproductive Function in Bulls. 1% edition. Oregon State
University — Beef Cattle Library.

Coulter, ‘G. H. (1988). Thermography of bull testis. Proceeding of the 12th Technical
Congo Al and Reproduction National Association Animal Breeders, pp 58-62.

Coulter, G. H & Bailey, D. R. C. (1988). Epididymal sperm reserves in 12 months old
Angus and Hereford bulls. Animal Reproduction Science, 16: 169-175

Coulter, G. H. & J.P. Kastelic. (1994). Thermo-regulation in bulls. Proceeding of the 15th

Technical Conference on Artificial Insemination and Reproduction. National
Association Animal Breed, pp. 28-34

Coulter, G. H. & Kozub, G. C. (1984). Testicular development, epididymal sperm reserves

and seminal quality of 2 years old Hereford and Angus bulls. Journal of Animal
Science, 59: 43

Cupps, P. T. (1991). Reproduction in Domestic Animals 4™ edition. Academic Press
Curtis, S. E. (1983). Environmental Management I11. Jowa State University Press.

Ducha, N., Susilawati, T., Aulani, A., & Pangestu, M. (2012). Ultrastructure and fertilizing
ability of Limousine bull sperm after storage in cep-2 extender with and without
egg volk. Pakistan Journal of Biological Sciences, 979: 85

Everret, R. W. & B. Bean. (1982). Environmental influences on semen output. Journal of
Dairy Science, 65: 1303-1310

Fields, M.J., Burns, W.C A.D. & Warnick, A.C. (1979). Age season and breed effects on
testicular volume and semen traits in young beef bulls. Journal of Animal Science,
48 (6); 1299-1304.

Fuente, L. F., Sanchez-Garcia, L. & Vallejo, M. (1984). Reproductive characters of semen
used in Al Journal of Dairy Science, 30:119-125.

Garner, D. L., Johnson, L. A., Allen, C. H., Palencia, D. D. & Chamber, C. H. (19?6).
Comparison in semen quality in Holstein bulls as yearling and as mature sires.

Theriogenology, 45 :923-934



47

Garner D.L. & Hafez, E.SE. (2000). Spermatozoa and Seminal Plasma. In: Hafez B and

Hafez ESE., Reproduction in Farm Animals. 7th Edition. Philadelphia: Lea and
Febiger, p. 96-109

(‘J‘au‘tane?1 J. T, Bqla‘gan, E. ]: Y., II, F. V. M., Ocampo, M. B., & Ocampo , L. C. (2016).
Characteristics of epididymal sperm recovered from slaughterhouse derived testes

of pondescript / nmative goats in the Philippines. International Journal of
Agricultural Technology, 12(2), 215-228.

Gipsom T, A., Vogt, D. W., Massey, J. W & Ellersieck, M. R. (1985). Association of

scrotal circumference with semen traits in young beef bulls. Theriogenology, 24:
217-225.

Godfrey, R. W., Lunstra, D.D., Jenkins, T. J., Berardinelli, J. D. & Guthrie, M. J. (1990).
Effect of scason and location on semen quality and serum concentration of

luteinizing hormone and testosterone in Brahman and Hereford bulls. Journal of
Animal Science, 68 734-749

Gofur, M. R., Khan, M. Z. I, Karim, M. R., & Islam, M. N. (2008). Histomorphology and
histochemistry of testis of indigenous bull (Bos indicus) of Bangladesh. Bangladesh
Journal of Veterinary Medicine, 6 (1): 67-74.

Goovaerts, [. G. F., Hoflack, G. G., Van Soom, A., Dewulf, J., Nichi, M., de Kruif, A., &
Gustafsson, B. (1996). Luminal contents of bovine epididymis under conditions of
reduced spermatogenesis, luminal blockage & certain sperm abnormalities. PhD
thesis. Stockholm. Acta Veterinary Scandinavian (Suppl. 17).

Hafez E.S.E. & B. Hafez. (2000). Reproduction in Farm Animals. 7th edition. Baltimore:
Lippincott Williams & Wilkins

Hanks, D. R., Bailey, C. M., Dow, J. S. & L. E. Lindner. (1981). Breed type effects on
fertility traits of young bulls. Theriogenology, 15: 591-598.

Herold F.C., De Haas K., Colenbrander, B. & Gerber, D. (2006). Comparison of
equilibration times when freezing epididymal sperm from African buffalo
(Syncerus caffer) using Tryadyl or AndroMed. Theriogenology, v. 66, n. 5, pp.

1123-1130.

Herrick, J. R. (2004). Postthaw evaluation of /n vitro Function of epididymal spermatozoa
from four species of free-fanging African bovids. Biology of Reproduction, 71(3),

948-958.



48

Hoogenboezem, J. & Swane

poel, F. (2000). Zootechnolog;i t
Animal Genotic R o (2000). Zootechnological aspect of bull fertility

urce. Jowa State University Press

Hufana, D. D, Aquino, F. P, De Vera, R. V., Pedro, P. B., & Cruz L. C. (1998). Some

physical factors affecting development of buffalo oocytes matured and fertilized in
vitro. Korean Journal of Animal Reprodiiction, 21:265-272.

Hufana-Duran, D, Pedro, P. B., Salazar, A.L., Venturina, H.V., Duran, P. G., & Cruz, L.
C: ‘(20(.38). Twin calf p’roduction in water buffaloes following non-surgical transfer
of in vitro produced-vitrified embryos, Philippine Journal Science, 137:99-104.

Hufana-Duran, D., Pedro, P. B., Venturina, H. V., Hufana, R. D., Salazar, A. L., Duran, P.
G., & Cruz., L. C. (2004). Post warming hatching and birth of live calves following

transfer of in vitro derived vitrified water buffalo embryos. Theriogenology,
61:1429-1439.

Hunter, R. F. (1980). Physiology and Echnology of Reproduction III Female Domestic
Animals. Academic Press. London, NY

Holt, WV. (2000). Basic aspects of frozen storage of semen. Animal Reproduction Science,
62 (1-3): 3-22,

Ibrahim, S. A. (1997). Scasonal variation in semen quality of local and crossbreed rams in
the United Arab. Animal Reproduction Science, 49: 161-167.

Jain, R. (2004). Relationship of age, body, weight, testicular measurement and semen
quality for selection of Karan Fries and Sahiwal Bulls. Division of Dairy Cattle
Breeding National Research Institute. p.43

Johnson, R. F (1991).The Stockman’s Handbook by Ensminger. 2°¢ Edition. p.539.

Kaabi, M., Paz, P., Alvarez, M., Anel, E., Boixo, J.C., Rouissi, H.,, Herraez, P., & Anel, L.
(2003). Effects of epididymis handling conditions on the quality of ram
spermatozoa recovered post-mortem. Theriogenology, 60(7): 1249-1259

Kastelic, J. P., Coulter, G. H & Cook, R. B. (1995). Scrotal surface, subcutaneous, intra-
testicular and intra-epididymal temperatures in bulls. Theriogenology, 44: 147-152.

Kastelic, J. P., Coulter, G. H. & Cook, R. B. (1996). Contribution of scrotum and testes to
scrotal and testicular thermo-regulation in bulls and ram. Journal Reproduction

Fertililization, 108: 81-85



49

Kastelic, J. P., Coulter, G. H., & Cook

o ,» R. B. (1997). Contribution of the scrotum, testes

testicular artery to scrotal/testicular thermo-regulation in bulls at two ambient
temperatures. Animal Reproduction Science, 45: 255-261

Kikuchi, K., Nagai, T., Kashiwasaki, N., Ikeda, H., Nogushi, & Shimada, J. (1999).

Cr;fqpresgrvation and ensuing in vitro fertilization ability of boar spermatozoa from
epididymides stored at 4-8°C., Theriogenology, 50:615-23.

King, G. J. (1993). Reproduction in Domesticated Animals. Flsevier Science Publisher
B.V. London, New York.

Konig, H. E. & Liebich, P. H. (2004). Veterinary Anatomy of Domestic Animals Textbook
and Colour Atlas. Stutgart Germany. pp. 381-396

Lima, D. B. C,, Silva, T. F. P., Cortez Aquino, A., Pinto, J. N., Magalhaes F. F., Caldini,
B. N., & Silva, L.D.M. (2016). Recovery of sperm after epididymal refrigeration

from domestic cats using ACP-117c and Tris extenders. Arquivo Brasileiro de
Medicina Veterinaria e Zootecnia.

Llaurado, J. G., & Dominguez, O. V. (1963). Effect of cryptorchidism on testicular
enzymes involved in androgen biosynthesis. fndocrinology, 72(2):292-5

Loskutoff, N.M., Simmons H.A., Goulding, M., Thompson G., Dejongh, T., & Simmons,
L.G. (1996). Species and individual variations in cryoprotectant toxicities and
freezing resistances of epididymal sperm from African antelope. Animal.
Reproduction Science, v. 42, n. 1-4, pp. 527-535

Lunstra D. D., & Echternkam, S. E. (1982). Puberty in beef bulls: acrosome morphology
and semen quality in bulls of different breeds. Journal Animal Science, 55:638-648.

Maksudov, G. Y., Shishova, N. V., & Katkov, I. I. (2008). In the cycle of
life:cryopreservation of post-mortem sperm as a valuable source in restoration of
rare and endangered species. Theriogenology, 2006; v. 66, n.3, pp. 471-485.

Mamabolo, M. J. (1999). Dietary, seasonal and environmental influences on semen qua}ity
and fertility status indigenous goats in Mpumalanga Province. Sout!:l Africa.
Mpumalanga Institutional Andrology. (Thesis). University of Pretoria, South

Africa

Mamuad, F. V., Venturina, E. V. & Saito, H. (2004). Collection, processipg and handling
buffalo semen. Water Buffaloes and Beef Cattle Improvement Project (WBBCIP).
A Joint-JICA Assisted Project of the Philippine Carabao Center and the Bureau of

Animal Industry Philippines.



50

Mamuad, H. \_/., Ventutina, E. V., Moruso, R. T., Atabay, E. C. & Kudo, K. (2005).
Artificial Insemination manual for water buffaloes. Water Buffaloes and Beef
Calttlle ?mprovement Project (WBBCIP). A Joint-JICA Assisted Project of the
Philippine Carabao Center and the Bureau of Animal Industry Philippines.

Mapletoft, R. J., Barth, A. D, Kastelic, J. P & Coulter, G. H. (1996). Manual Selection of

Bul‘l. In Proceeding of the 2nd International Symposium on Animal Reproduction.
University of Cordoba, Cordoba. pp 225-242

Marata, S. M. A, CaStTQ, ‘D-F, Ocampo, L. C., Ocampo M. B., & Gajeton, M. B, (2017).
Evaluation of epididymal sperm from post-mortem derived cauda epididymides of

rle%m (Ovis aries). International Journal of Agricultural Technology, 13(7.2):1645-
57.

Martin, G. B., Suthlerland, S. R. D. & Lindsay, D. R. (1987). Effect of nutritional
supplementatmn on testicular size and the secretion of LH and testosterone in
Merino and Boorola rams. Animal Reproduction Science, 12: 267-281

Martins, C.F., Driessen, K., Melo Costa, P., Carvalho-Neto, J.O., De Sousa, R.V., Rumpf,
R., & Dodec, MN. (2009). Recovery, cryopreservation and fertilization potential
of bovine spermatozoa obtained from epididymides stored at 5C° by different
periods of time. Animal Reproduction Science, 116(1-2): 50-57.

Mathevon, M., Bhyr, RM. & Dekkers, J.C. (1998). Environmental, management, and
genetic factors affecting semen production in Holstein bulls. Jowrnal of Dairy
Science, 81:3321-3330.

Medeiros, C.M., Forell, F., Oliveira, A. T., & J. L. Rodrigues. (2002). Current status of
sperm cryopreservation: why isn’t 1t better? Theriogenology, 57. 327-344.
http://dx.doi.org/10.1016/S0093-691X (01)00674-4

Mir, S.S., Lone, F.A., Khan, M.Z., Malik, A.A., Islam, R. & Sofi, K.A. (2016). Effect of
cold storage period on the quality of ram cauda epididymal spermatozoa recovered
postmortem. Turkish Journal Veterinary Animal Science, 36(6): 683-687.

Monteiro, G. A., Guasti, P. N., Hartwig, J. A,, Dellaqua Jr., J. A., Alvarenga, M.A., &
Papa, F. O. (2012). Cooling of ejaculated and epididymal stallion sperm.
Theriogenology, 78: 327-344

Multigner, L., Magistrini, M., Ducot, B. & Spira, A. (2000). Environment and secular
sperm trends. Stallion semen quality during last two decades. Revue d'Epidemiologi

et de Sante Publique, 48 Supp.2: 2572-2578.



51

Neville, W. E., Williams, D. J., Richardson, K. L & Utley, P. R. (1988). Relationship of

breeding soundness score and its components with reproductive performance of
beef bulls. 7, heriogenology, 30: 429-436

Nichi, M. (%(?16)- Eva_iluation of epididymis storage temperature and cryopreservation
conditions for improved mitochondrial membrane potential, membrane integrity,

sperm motility and invitro fertilization in bovine epididymal sperm. Reproduction
Domestic Animal, 52(2):257-263

Ocampo, L.C., Oca.mpo3 M.B., Aquino, F.P., De Vera, R.V., & Cruz, L.C. (1996).
Bl‘astocyst formation of swamp buffalo embryos in co-culture systems. Proceeding
of the 2! ABA Congress. Manila, Philippines 2:412-416.

Ocampo, MB, Ocampo, L.C., Lorenzo, N.D., Mamuad, F.V., Aquino, F.P., Mori, T.,
Shimizu, H., & Cruz, L.C. (2000). Live births resulting from swamp buffalo
oocytes matured, fertilized and cultured in vitro. Australian Journal of Animal
Science, 13:279-281

Ocampo, L.C., Mori, T., Mamuad, F.V., Ocampo, M.B. & Shimizu, H. (2001). Maturation
and fertilization of swamp buffalo oocytes in vitro: Effect of length of ovarian
transport. Bubalus bubalis. Journal of Buffalo Science and Technology, 2:68-77

Ocampo, L.C., Mamuad, F.V., Mori, T., Shimizu, H., & Ocampo, M.B. (2001). In vitro
production of pre- implantation buffalo embryos. Buffalo Journal, 19:145-154.

Ocampo, M.B., & Ocampo, L.C. (2015). A protocol for the in vitro production of bubaline
embryos: The Philippine experience. Journal Agricultural Technology, 11:2343-
2357.

Ocampo, L.C., Rigos, L.M., & Ocampo, M.B. (2016). Factors influencing the maturation,
fertilization and development of swamp buffalo oocyte in vitro. Research Opinions
in Animal & Veterinary Sciences, 24-31. http://doi.org/10.20490/ROAVS/16-005

Oyeyemi, M. O. & Eunice, T. B. (2016). Testicular parameters and morphologial
characteristics of testicular and epididymal spermatozoa of white Fulani bulls in
Nigeria. International Journal Morphology, 24(2):175-180, 2006.

Palasz, A.T., Cates, A.D., Barth, A.D. & Mapletoft, R.J. (1994). The relationship between
scrotal circumference and quantitative testicular traits in yearling beef bulls.

Theriogenology, T15-726

Pasquini & Spurgeon. (1989). Anatomy of Domestic Animals Systemic and Regional
approach. 5" edition. pp. 356-376



52

. 3 .
Perumal, P (2014). Scrotal circumference and its relationship with testicular growth, age,

and_body weight in Tho Tho (Bos indicus) bulls. Animal Reproduction Laboratory,
National Research Centre on Mithun (ICAR).

Philippine S.tatistics Authority (PSA). (2017).Cattle Industry in the Philippines. (On-line).
Retrieved on  May 12, 2018 from the World Wide Web.

http://www.pcaarrd.dost. gov.ph/home/momentum/ruminants/index.php?option=c
om_content&task=view&id=173&Itemid=216

Podany, J. (1964). Testicular biometric in bull. Proceeding on Veterinary International
Congress Animal Reproduction, 111:403,

Pugh, E.L. & Kate, M. (1980). Flourenscene polarization studies of rat liver microsomes

with altered phospholipid desaturase activities. Canadian Journal Biochemistry,
58:952-958.

Purdy, P.H. (2006). A review on goat sperm cryopreservation. Small Ruminant Research,
6: 215-225. http://dx.doi.org/10.1016/j.smallrumres.2005.02.015

Raji, A. V., & Nijdda, A. A. (2014). Gonadal and extragonadal sperm reserves of the Red
Sokoto goats fed Moringa oleifera supplemented diets. International Journal of
Agricultural and Biological Science, 3(2): 61-64

San Diego, L. A. B, Ocampo, L. C., & Ocampo, M. B. (2017). Effect of refrigerated storage
conditions on the quality of epididymal sperm from slaughterhouse-derived
carabao (Bubalus bubalis carabanensis) after sperm dilution in semen extender.
International Journal of Agricultural Technology, 29(13): 69-72.

Saurabh, M., Sushant, S., Kumar, A., Verma, S., Sharma, P., & Gautam, V. (2018). Study
of testicular biometry and its correlation with epididymal seminal attribute in
buffalo bulls. The Pharma Innovation Journal, 7(6): 251- 256

Segatell, T. M., Franca, L. R., Inheiro, F. P., Alemida, C. C. D., Martinez, M., & Martinez,
F. E. (2004). Spermatogenic cycle length and spermatogenic efficiency in the
gerbil. (Meriones unguiculatus). Journal of Andrology, 2(6):13

Selevan, S. S., Borkovec, L., Slott, V. L., Zudora, Z., Rubas, J., Evason, D. & Perreault, S.
D. (2000). Semen quality and reproductive health of young Czech men exposed to
seasonal air pollution. Environmental Health Perspective, 108 (9).887-894

Serrano, A. (1984). Criteria by which to evaluate fertility in‘bulls in f:e::ntral America.
Congress of Animal Reproduction and AL University of lllinios at Ubarna-

Champaign, USA. pp 65



53

Shannon, P. & Vishwanath, R. (1995

of sperm on the quality
Science, 39: 1-10

)- The effect of optimal and sub-optimal concentration
of fresh and frozen bovine semen. Animal Reproduction

Soderquist, L., Janson, L., Larsson, K., & Einarsso, S. (1996). Influence of season, age,

breed anfi some other factors on the variation in sperm morphological abnormalities
in Swedish dairy A.L bulls. Theriogenology, 51 (17) 212-310.

Suhendra, D.C. (2002). The study about some parameters of bull sperm quality in different

part‘of epididymis. Bachelor Thesis. Bogor: Faculty of Veterinary Medicine, Bogor
Agricultural University

Tamilselvan, S., Dhote, B. S, Ishwar, S., Mrigesh, M., & Mahanta, D. (2018). Gross
morpholpgy of testes and gonadosomatic index (GSI) of guinea pigs (Numida
meleagris).Journal of Entomology and Zoology Studies, 6(3): 156-159

Tartalgia, L. & Waugh, A. (2002). Veterinary Physiology and Applied Anatomy: A
Textbook for Veterinary Nurses and Clinicians. The College of Animal Welfare
Butterworth Heinemann. Edinbourg, United Kingdom. pp. 149-152

Toelihere, M.R. (1993). Artificial Insemination in Animals. Bandung: Angkasa

Togun, V.A. (1991). Testis characteristics in Bos indicus and Bos aurus in Ibadan. PhD
thesis. Department of Animal Science, University of Ibadan, Nigeria

Valeanu, S., Johannisson, A., Lundeheim, N., & Morrell, J. M. (2015). Seasonal variation
in sperm quality parameters in Swedish red dairy bulls used for artificial
insemination. Livestock Science, 173, pp. 111-118.

Valete, E. J. P., Maylem, E. R. S., Ocampo, M.B., Abella, E. A., & Ocampo, L. C. (2015).
Post mortem viability of epididymal sperm from Philippine native water buffalo
(Bubalus bubalis). Journal of Agricultural Technology, 11(8): 2283-2294.

Varisli, O., Cevdet, U., Cevdet, Cancu, M., & Agca, Y. (2009). Motility and acrosomal
integriy comparisons between electro ejaculated and epididymal ram sperm after
exposure to a range of anisosmoic solutions, cryoprotective agents and low
temperatures. Animal Reproduction Science, 110:256-268

Venturina, H. V., Adriano, F., Duran, P., Lorenzo, N.D., Smith, O.F., :?L_Crgz, L.C. (1991).
Successful pregnancy of purebred buffalo embryo in Philippine carabao as
recipient. Philippine Journal Animal Science, 17:55.



54

Vishwanath, R., & Shannon, P.

: (2000). Storage of bovine semen in liquid and frozen state.
Animal Reproduction Science, 02(1-3): 23-53

Watson, P. F. (2000). The causes of reduced fertility with cryopreserved semen. Adnimal
Reproduction Science, 60-61: 481-49)

Willet, E. L, & Ohms, J. 1. (1957). Measurement of testicular size and its relation to

production of spermatozoa by bulls. Journal of Dairy Science, Vol. 40, pp. 1559—
1569.

Yulnawati, Y., Maheshwari, H., Rizal, M., & Boediono, A. (2013). The success rate of

rtificial insemination using post-thawed spotted buffaloes epididymal sperm.
Theriogenology, 24: 101-105.

Yulnawati, Y., Rizal, M., Maheshwari, H., RR, N., Sumantri, C., & Boediono, A. (2013).

epididymal sperm quality of buffaloes with different spotted types.
Theriogenology, 18(3), 204-2009.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

