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The Influence of Cortisol Level on Progesterone and Ovulation in the Estrus Dogs
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ABSTRACT

It is generally accepted that chronic stress impairs female reproduction. It negatively affects ovarian function and

the number of ovulated oocytes. Chronic stress lowers the number of retrieved oocytes. Ovarian follicular development

is regulated by both pituitary-derived gonadotropins and intraovarian regulatory factors. The main corticosteroids are

cortisol, cortisone, 11-deoxycortisol and corticosterone, cortisol being one of the most commonly used welfare and stress

physiological indicator. In this study, we investigated the effect of cortisol level on progesterone patterns and ovulation

in the dog. Cortisol and progesterone level of serum were analyzed by radioimmunoassay. The day of ovulation was

considered as the day when serum progesterone concentration was 6.0~8.0 ng/ml. In vivo dog oocytes were collected

by flushing oviducts of mixed-breed bitches at three days after ovulation. We classified dogs as having group 1 (cortisol

level, 0 < or < 2 pg/dl), group 2 (corisol level, 2 <

or < 4 ng/dl), group 3 (cortisol level, 4 <

or < 6 ng/dl) and group

4 (cortisol level, 6 ng/dL <). The patterns of progesterone were not different in four cortisol groups. The average

numbers of retrieved oocytes was not different in four cortisol groups. These results suggest that different cortisol

levels on estrus dogs do not affect ovulation, number of ovulated oocytes and progesterone changes.
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Fig. 1. Cortisol changes of estrus bitches in four different groups.
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Fig. 2. Progesterone changes of estrus bitches in four different groups.
Group 1:0 <or<2 ugld, Group 2 : 2 < or <4 wg/d,
Group 3 : 4 < or < 6 ug/dl, Group 4 : 6 wg/d <.
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Table 1. Comparison of corpus luteum and recovered oocytes
on different cortisol level in estrus dogs

No. of No. of total Corpus No. of total oocytes

dogs Luteum(mean) recovered(mean)

Group 1 11 126(11.5) 100(9.1)
Group 2 19 217(11.4) 155(8.2)
Group 3 14 158(11.4) 131(9.4)
Group 4 12 136(11.3) 116(9.7)
Group 1 : 0 < or < 2 pg/dl, Group 2 : 2 < or < 4 pg/dl,
Group 3 : 4 < or < 6 pg/dl, Group 4 : 6 pg/dl <.
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Table 2. Comparison of retrieved oocyte maturation status on different cortisol level in estrus dogs

No. of retrieved oocytes

Cortisol level(ng/dl) No. of total oocytes(mean)

Aged(%) Matured(%) Immatured(%) Abnormal(%)
0 <or<2 100(8.5) 37(37.0) 50(50) 0(0) 13(13)
2 <or<4 155(8.2) 12( 7.7) 124(80) 1(0.1) 18(11.6)
4 <or<6 131(8.3) 33(25.2) 74(56.5) 12(9.2) 12( 9.2)
6 < 116(9.5) 20(17.2) 80(68.9) 10(8.6) 6( 5.2)




240 SEF QAW Au), w7, 9B, AFY, AFL, AEE W), FAF

3, ZEH 27 ) By Al 58] Y-S AL B
ST 18 Ee F 5ol #4EA RET e <l
7h &, =R, AR 53 g 8 E s s fel B
= oEge] mET I 71 ES obF 7k WeAA ¢
AUTh B AFdAME KA R G2 g5 dHE ERlsta
Bt oy, &5 FEE s mE dad ¢ ©
22 FEA dxte] AHQ dHE B4 T et dna
At €T
74 =
—

A 2EHAE A WA EX 42 JFE A
th W49 715l 4EFe vA A F5 e I3
3EE At FE AR daA e GEE HEkrEA
oA EHlEE AAAFIESH did At 2EAA=E
o olafl w3t} Corticosteroid & 222 cortisol, cortisone,
11-deoxycortisol 3} corticosterone®] 13, ©] ol A cortisol©]

BAA P 2Ed 2o ARE M B o T o
TN E AN TEE Sro] 42 ZeA s 2 e

H dA Fok o] AsdEE stk | 8
A e Al S &) 99 FEES ZE2ALHE F
E A Ao R ZHEAT AS5E dAE wE &
394 A FHeA BRFEt] AFHABAT 2 ATl A
= ZEE sEX w2t 4709 Group(Group 1 : 0 < or <
2 pg/dl, group 2 : 2 < or < 4 pg/dl, group 3 : 4 < or < 6
pg/dl, group 4 : < 6 pg/d) 22 EF3A T LE Groupol Al
ZEAZHESY] ASIFEE FA 2ol E HolA ¥k A
FHE G2} F T3 B E groupoll A F9F Aol E HolA] ¢
ok 2 AY AHE ugo® g e ZEE9 Aol
Sl wi Bal 4= 28 T2AAEE] Wl GakS
SAST AT TEEF Bl Y £

o
= R
Sel 4R A7 WeY Ao ARH

ox,

o lo A

fg:

74 48

Arlotto T, Schwartz JL, First NL and Leibfried ML. 1996.
Aspects of follicle and oocyte stage that affect in vitro
maturation and development of bovine oocytes. Therioge-
nology 45: 943-956.

Yamamoto T, Iwata H, Goto H, Shiratuki S, Tanaka H, Monji
Y and Kuwayama T. 2010. Effect of maternal age on the
developmental competence and progression of nuclear matu-
ration in bovine oocytes. Mol. Reprod. Dev. 77: 595-604.

Copper RL, Goldenberg RL, Das A, Elder N, Swain M, Norman

G, Ramsey R, Cotroneo P, Collins BA, Johnson F, Jones P
and Meier AM. 1996. The preterm prediction study: mater-
nal stress is associated with spontaneous preterm birth at
less than 35 weeks’ gestation. Am. J. Obstet. Gynecol. 175:
1286-1292.

Csemiczky G, Landgren BM and Collins A. 2000. The influe-
nce of stress and state anxiety on the outcome of IVF treat-
ment: psychological and endocrinological assessment of Swe-
dish women entering IVF treatment. Acta Obstet. Gynecol.
Scand. 79: 113-118.

Ebbesen SM, Zachariae R, Mehlsen MY, Thomsen D, Hejgaard
A, Ottosen L, Petersen T and Ingersleve HJ. 2009. Stressful
life events are associated with a poor in-vitro fertilization
(IVF) outcome: a prospective study. Hum. Reprod. 24: 2173-
2182.

Euker JS and Riegle GD. 1973. Effects of stress on pregnancy
in the rat. J. Reprod. Fertil. 34: 343-346.

Hobel C and Culhane J. 2003. Role of psychosocial and nutri-
tional stress on poor pregnancy outcome. J. Nutr. 133: 1709S-
1717S.

Kee BS, Jung BJ and Lee SH. 2000. A study on psychological
strain in IVF patients. J. Assist. Reprod. Genet. 17: 445-448.

Klonoff-Cohen H, Chu E, Natarajan L and Sieber W. 2001. A
prospective study of stress among women undergoing in
vitro fertilization or gamete intrafallopian transfer. Fertil.
Steril. 76: 675-687.

Lee BC, Kim MK, Jang G, Oh HJ, Yuda F, Kim HJ, Hossein
MS, Kim JJ, Kang SK, Schatten G and Hwang WS. 2005.
Dogs cloned from adult somatic cells. Nature 436: 641.

McEwen BS, Biron CA, Brunson KW, Bulloch K, Chambes
WH, Shabhar FS, Goldfarb RH, Kitson RP, Miller AH,
Spencer RL and Weiss JM. 1997. The role of adrenocorti-
coids as modulators of immune function in health and di-
sease: Neural, endocrine and immune interactions, Brain
Research Review 23: 79-133.

Neggers Y, Goldenberg R, Cliver S and Hauth J. 2006. The
relationship between psychosocial profile, health practices,
and pregnancy outcomes. Acta Obstet. Gynecol. Scand. 85:
277-285.

Schroder AK, Katalinic A, Diedrich K and Ludwig M. 2004.
Cumulative pregnancy rates and drop-out rates in a German
IVF programme: 4102 cycles in 2130 patients. Reprod. Bio-
med. Online 8: 600-606.

Zhang SY, Wang JZ, Li JJ, Wei DL, Sui HS, Zhang ZH, Zhou



BARAY 4 2 B

)

Z

|
o

241

P and Tan JH. 2011. Maternal restraint stress diminishes
the developmental potential of oocytes. Biol. Reprod. 84: (A4 2013. 08. 21/ A AR 2013. 08. 24/ & 2013. 09. 16)
672-681.






