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Table 1. Effects of porcine growth hormone supplementation on the cleavage rate of bovine oocytes

during in vitro maturation

Porcine growth hormone conc. ( ug/ml )

Treatments Control 0.01 0.1 1
No. of trails 16 17 18 16
No. of oocytes for [VF 104 84 81 77
Cleavage rate = (%) 43.3° 56.0° 55.1° 51.9°

% Means in the same row with different superscripts were significantly different (P < 0.05) .

" Cleavage rate = No. of oocytes developed above 2-cell stage /No. of oocytes for IVF.
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Table 2. Effects of bovine hemoglobin supplementation on the developmental competence of bovine

embryo during in vitro culture

Bovine hemoglobin conc. (pug/ml)

Treatments Control
0.01 0.1 1

No. of trials 16 18 16 17
No. of grade I + IT COCs 107 126 105 110
Cleavage rate " (%) 62.6° 61.1° 66.7° 58.2°
Embryo developed to

2~4 cell stage (% ) 29.0° 22.2° 28.6° 31.8°

8~16 cell stage (% ) 21.5° 22.2% 229* 18.2°

Morula+Blastocyst (%) 12.1° 16.7° 15.2° 8.2°
a,b,c

Means in the same row with different superscripts were significantly different (P <0.05) .

" Cleavage rate = No. of oocytes developed above 2-cell stage /No. of oocytes for IVF.

S PR 7 U VT 1 SR 91 S W
PJ%%%‘F—}%HI > ,Jﬂ%ﬁ%g I A 4] (granulosa cell ) #:J%% AR U o 13
BB 1 S [ R Ay o P AR R RS L B S ﬁ?iﬁﬁ%
ﬁzﬂlfzvpﬁg Vg s H gﬂﬁgg i ;qﬁ[;quﬂ“ & EIHHJE&—I_ SR R Jfl 2
f‘é%éﬁ*ﬁfﬁ V- BT EEE ?E’-LFF[I I rwa'ﬁ“‘”J‘/\FE' It ﬁlﬁuﬁjﬁ =gt VT (le and
Hansel, 1998 ) - ri*ﬁ%iﬁfllifvpl:'“i?p &% liiﬁéﬁ*ﬁuh S {*Z9E > Limetal. (1999) ]
EJJ: (HEE | i”{*'l[l Lco—nitro—L arginine methyl ester (L-NAME ) I ﬂjﬁf[k Enl e FA S ) ’]iiﬁ J*:‘TJE“ g 5%
(Rl %F 'JDMHWA HE AR BRI~ (BRI R 1
R éﬁ:ﬁ\' ] g N *ﬁéﬁzf NPT (AT SR T O U R ) 2 A



AL A=Y R TR 2 E 15

tﬁ%ﬁ**ﬁlﬁﬁ* o e BT RO e VIS BER ST R '/f*?ﬁ%H“‘“T‘Hﬁ‘U?T
W9 A D > AR T 3F%%FWﬁ%&ﬁwﬁﬁyﬁw’~§“igﬂﬁﬁﬂﬁﬁwg
XK o et ’\E‘yﬁ:ﬁlj I/ﬁjﬁ ( Matsumi et al., 1998 ; Matsumi et al., 2000 ) - ﬂ_ T RSV 1 S
R b [STEJ /g iUES vk B 13D (Sladex et al., 1997 ) &5 — F (™ & fjjiFﬁﬁff 2R
AuTbge IH‘F}E@/“ TR .

)y

2E RS

FF B BRI - FEHM - 1907 - RIS EAIN HEY T JUVAEGLT A 7
Hl_ﬁ"ﬁgu 24:429~438 -

YRR, - %F, 710 1999 o AF[R *Z:M’EL(“IJ /LSRR L I T BT RGY  T R R A
FIE = VAR - I R 28:461~470

Apa, R., A. Lanzone, F. Miceli, M Mastrandrea, A. Caruso, S. Mancuso and R. Canipari. 1994. Growth
hormone induces in vitro maturation of follicle- and cumulus-enclosed rat oocytes. Mol. Cell
Endocrinol. 106:207~212.

De La Sota, R. L., M. C. Lucy, C. R. Staples and W. W. Thatcher. 1993. Effects of recombinant bovine
somatotropin( sometribove )on ovarian function in lactating and nonlactating daily cows. J. Dairy Sci.
76:1002~1013.

Eyestone, W. H. and N. L. First. 1986. A study of the 8- to 16-cell developmental block in bovine embryos
cultured in vitro. Theriogenology 25:152. (abstr.)

Fukuda, Y., M. Ichikawa, K. Naito and Y. Toyoda. 1990. Birth of normal calves resulting from bovine
oocytes matured, fertilized, and cultured with cumulus cell in vitro up to the blastocyst stage. Biol.
Reprod. 42:114~119.

Gluckman, P. D., B. H. Breier and S. R. Davis. 1987. Physiology of somatotropic axis with particular
reference to the ruminant. J. Dairy Sci. 70:442~466.

Gong, J. G, T. A. Bramley, I. Wilmut and R. Webb. 1993. The effect of recombinant bovine somatotropin
on the superovulatory response to pregnant mare serum gonodotropin in heifers. Biol. Reprod.
48:1141~1149.

Goto, K., Y. Kajihara, S. Kosaka, M. Koba, Y. Naskanishi and K. Ogawa. 1988. Pregnancies after
co-culture of cumulus cells with bovine embryos derived from in vitro fertilization of in vitro matured
follicular oocytes. J. Roprod. Fertil. 83:753 ~758.

Iga, K., K. Niwa and A. Bartke. 1998. Recombinant bovine growth hormone stimulates nuclear maturation
of bovine oocytes in vitro and promotes subsequent embryonic development. J. Reprod. Dev. 44:45~
52.

Izadyar, F., B. Colenbrander and M. M. Bevers. 1996. In vitro maturation of bovine oocytes in the presence
of growth hormone accelerates nuclear maturation and promotes subsequent embryonic development.
Mol. Reprod. Dev. 45:372~377.

[zadyar, F., W. J. Hage, B. Colenbrander and M. M. Bevers. 1998. The promotory effect of growth
hormone on the developmental competence of in vitro matured bovine oocytes is due to improved
cytoplasmic maturation. Mol. Reprod. Dev. 49:444 ~453.

Izadyar, F., J. Zhao, H. T. A. Van Tol, B. Colenbrander and M. M. Bevers. 1999. Messenger RNA



Y

1

16 & RIHI;

CRERT SIS

expression and protein localization of growth hormone in bovine ovarian tissue and in cumulus
oocyte complexes (COCs) during in vitro maturation. Mol. Reprod. Dev. 53:398 ~406.

Lim, J. M. and W. Hansel. 1998. Improved development of in vitro-derived bovine embryos by use of a
nitric oxide scavenger in a cumulus-granulosa cell co-culture system. Mol. Reprod. Dev. 50:45~53.

Lim, J. M., Y. Mei, B. Chen, R. A. Godke and W. Hansel. 1999. Development of bovine IVF oocytes
cultured in medium supplemented with nitric oxide scavenger or inhibitor in a co-culture system.
Theriogenology 51:941 ~949.

Lobie, P. E., W. Breipohl, J. G. Aragon and M. J. Waters. 1990. Cellular localization of the growth
hormone receptor/binding protein in the male and female reproductive systems. Endocrinology
126:2214~2221.

Lucy, M. C., R. J. Collier, M. L. Kitchell, J. J. Dibner, S. D. Hauser and G. G. Krivi. 1993.
Immunohistochemical and nucleic acid analysis of somatotropin receptor population in the bovine
ovary. Biol. Reprod. 48:1219~1227.

Matsumi, H., T. Yano, T. Koji, T. Ogura, O. Tsutsumi, Y. Taketani and H. Esumi. 1998. Expression and
localization of inducible nitric oxide synthase in the rat ovary: A possible involvement of nitric oxide
in the follicular development. Biochem. Biophys. Res. Commun. 243:67~72.

Matsumi, H., T. Yano, Y. Osuga, K. Kugu, X. Tang, J. P. Xu, N. Yano, Y. Kurashima, T. Ogura, O.
Tsutsumi, T. Koji, H. Esumi and Y Taketani. 2000. Regulation of nitric oxide synthase to promote
cytotasis in ovarian follicular development. Biol. Reprod. 63:141~ 146.

Pieterse, M. C., K. A. Kappen, T. A. M. Kruip and M. A. M. Taverne. 1998. Aspiration of bovine oocytes
during transvaginal ultrasound scanning of the ovaries. Theriogenology 30:751~762.

Rexroad, C. E. Jr.. 1989. Co-culture of domestic animal embryos. Theriogenology 31:105~114.

Sladex, S. M., R. R. Magness and K. P. Conrad. 1997. Nitric oxide and pregnancy. Am. J. Physiol. 272:441
~463.

Spicer, L. J., J. Klindt, F. C. Buonomo, R. Maurer, J. T. Yen and S. E. Echternkamp. 1992. Effect of
porcine somatotropin on number of granulosa cell luteinizing hormone/human chorionic
gonadotropin receptor, oocyte viability and concentrations of steroids and insulin-like growth factors
I and IT in follicular fluid of lean and obese gilts. J. Anim. Sci. 70:3149~3157.

Webb, R., J. G Gong and T. A. Bramley. 1994. Role of growth hormone and intracellular peptides in
follicle development in cattle. Theriogenology 41:25~30.



Taiwan Livestock Res. 36(1) : 11~17, 2003 17

Effects of growth hormone and hemoglobin
supplementation on the developmental
competence of bovine oocytes during in vitro
maturation and culture !

Jenn-Rong Yang(z), Jen-Wen Shiau(z), Feng-Hsiang Chu® ,
Perng-Chin Shen ” and Shan-Nan Lee @ ®

Received : Mar. 28 , 2002 ; Accepted : Sep. 12, 2002

Abstract

This experiment was conducted to investigate the effects of growth hormone and hemoglobin
supplementation on the developmental competence of bovine oocytes during in vitro maturation and
culture, and efficiency promotion in bovine embryos in an in vitro production system.

The results show that the cleavage rates were 56.0 %, 55.1 % and 51.9 % when the maturation
medium was supplemented with porcine growth hormone 0.01, 0.1 and 1 pg/ml, respectively. These
rates were significantly higher than the control 43.3% (P < 0.05). The percentage of embryos developed
to morula plus blastocyst were 16.7% and 15.2% when the culture medium was supplemented with
bovine hemoglobin 0.01 and 0.1 pg/ml, respectively. These results were significantly higher than the
control 12.1% (P < 0.05). However, the percentage of embryos developed to morula plus blastocyst
when supplemented with hemoglobin 1 pg/ml was significantly lower than the control (8.2% vs.
12.1%) (P < 0.05). These results indicated that porcine growth hormone supplementation at 0.01, 0.1
and 1 ug/ml could improve the bovine oocyte cleavage rate during in vitro maturation. Supplementation
of bovine hemoglobin 0.01 and 0.1 pg/ml could improve the developmental competence of bovine
embryos during in vitro culture. This study provides optimal application for future bovine in vitro

production systems.
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