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ABSTRACT The effect of perfusion of hCG, PGF.q, vasoactive peptides, and Ringer's solution
(control) on the ovaries of mares (Percheron, Breton and crossbred) during early and functional
luteal phases of the ovarian cycle was studied using an in vitro microdialysis system. There was
no increase in Py secretion as a result of the perfusion of 10 IU or 100 IU of hCG during the early
or functional luteal phase. But both the levels of hCG significantly increased PGF-« release, com-
pared to the control, during early luteal phase (p<0.05). During functional luteal phase, 100 IU
hCG caused significantly higher secretion of PGFya than 10 IU hCG or the control (p<0.05). Ps
release was significantly higher than in the control (p<0.05) with PGFya perfusion in both the
early and the functional luteal phases. Vasoactive peptides (angiotensin-{, endothelin-O and atrial
natriuretic peptide) did not cause a significant difference in P- release during the early or the
functional luteal phase. However, PGF.a release was significantly increased compared to the
control (p<0.05) in both phases. These results suggest that hCG and vasoactive peptides had a

profound effect on PGFya release but did not stimulate P, secretion during the early or the

functional luteal phase in equines.

—FKey Words[ corpus luteum, mare, microdialysis system, PGF,a, progesterone

o 0o

0000000 0000000 [12jo 00o0Oogno
gdoooobuooboobobooboooboobg
000 [0,17]0 0000 000ooogooooooon
goooooooobooobobooboooboooog
gdboooobuooboooboboobuoooboobog
000000 Rossdaled RickettsO 0 O OO OOOO0O
goooooboobooobobooboooboooog
gdoooobuooboobobooboobobooo g
Jooo0ooooooooooooD hceoooooono
000000000000 0o0oDoOOo0oO [8jo oo
godoioobooboobboobooboboobog
ggoooooootwHoObbObobooboboobooooo
000000 DOO00oOooogo AllenD0OO0DOOODOO
hccOOOOD ODOODOODOODOODOOOoOooooon
goooobobiobobobobobuoboooonooo
goooooboobooobobooboooboooog
0 [O0]0

goooobboobuoobbooboobbooon
000000000 Microdialysis System (MDS) 0O
goopooooooboobooob [o,0,0-11,1315,
21,2210 00000 0ooO0O0oooooooooood
gooooobooboobobooboooboooog
gboooooboooouobbooouobbooog
[O,010000000,00000000000PGFzal
gooooobooboooboboobooooooog
goobobooooogooooo [o,o,o,11,16]0
gopbodbboobuoobobooboobboon
OPGF.« DODODLHOOOOOOOOOOODODOO
globoooddooogouoooobbbbboobooMDbs

********************** Jpn. J. Vet. Clinics 31(1):6-11, 2008

000000 hCGl PGFua OO O0O0O0O0OO0OOOOOO
Oo0oooooooooo (PO PGR,eOOOODOO
gbooooo

googo
. oogo
goobooogboobobobobobobobobo
Joboodbobooboooboobobooboboonoo
0000 D0000OKomaDOOOOO [11] OOOD
Penicillin 100,000 IUO Streptomycin 1000 0000 0O
0ooo0oopooo (obobo) beoooooOO
gbibodboooboobbooboboobooboobg
000 0O0O0DOO000 [12]0 Rossdaleld Ricketts
[18] O OOOODDODOODODOODOOOOOODODOO
gooao
. oooood
goooboobooooboobooooboooooo
gobodboooobuoobooboboobooooboo
goobodobooobuoobooboboobooboobg
goooooooobooboooboboobooooog
gobodbooooboobbooboooboooobog
goobotbtobooobuooboobobooboooboba
Jo0o0o0oooooboobooooboobodisxd
x OOODOOODOOoOoDOoOoo, Acosta [O] OO
Wijayagunawardanel [22] OO O OO MDSOOOO
OO0 (CO)o
0. hCGU PCFq O OOOOODOODOOOOODOO
00000000000 o0oooooDDohaced 10
IU/ml (hCG 10 1UO )0 100 IU/ml (hCG 100 1UO )O
PGFoa 010°"M/ml (PGF:a0) DODOD OO0 DODO

7



A e

T . -

0 0O . Microdialysis Systemd 0O 00O
ooooooooooo @)
oo Q)

0 00 0O 00O Angiotensin-0 DEndothelin-0 O O O Atrial

Natriuretic Peptided 0 O O 0 10°"M/ml (Angiotensin-

0 0)010""M/ml (Endothelin-0 0 )0 10°"M/ml (Atrial
Natriuretic Peptide0) OO 0O0D
0) oooooooo

000000000 Omy/phOD0O0O0OO0OO0OODOOO0
00o0oooooooooooo (oooo)o ooao
ggoooobooboobbooboobobooobog
oo oobobORIADOODOOOODOOODO
gooiooobooboobobooboobobooobog
oooo00O0Om/hOODOO0OODODOOODDOODOODO
goobobooobobooooo PrOOO PGRie OO
goooooobgo
0) oooooooo

P-OOOPGF,« D000 ODOOAcostall [O] O
[22] ODODOOOOOOOOO
gooogobooboobbooboobboobo
00000 phODODOODODOO005025ng/ml0 Assayl
ED500 25 ng/ml0 O 0O 0O O O intra-assay] 6.800 O inter-

Wijayagunawardanel]

(%)

150 - Functional CL

DA\

Progesterone

M\ gl

%

Cont 10 100 Cont 10 100

00 d0dodoDOoooooooohccOOOOO
Progesteroned 0 0 PGFyq« O O

0 pO0.05 vs Control

Early CLOOOODOO0O Functional CLOOOOOO
ContOD O OO0 100hCG 10 IUOODO

1000 hCG 100 IUO OO

O0x0000

assay[] 950 0 PGF.a 0 0 O O O O 200 20,000 pg/mi0
Assay ] ED500 640 pg/mi0 O O O O O intra-assay O
930 Ointer-assay] 1420 0000
gdbooboobbooooboobbooboboobbooo
gobDoooboo0oopPO0DOPGR,«O0OODODOOOD
goobooooooboobooooboobooooo
UboprP.O00OPGF«ODOOOOODOODOO

0) 0oOoO

hCGO PGF,« 0000000000000 O0DOO0
000000P.0 PGF,q O OO Student's t-testd) 0 [
000000000 O0000000000000000
ooox

o o
0000000000000 00OhCGO PGFra
ooobobDooobooboooOoPlOPGRa OO0
OO0O0O0O00hCG 10lUuCOO1001UOO0O00000 Py
gboboooooobooboboboboooooobog

-



00 0O00O0O00b0OO0dDOOoOoOhnCGO PGReOOODDOOODO
O00o0o0o0oodPs0OPGFza OO
oo
hCG gooodooood
good oogdo 101U 100U  PGFq« Ang ET ANP
oog P- — — Vol - > —>
o 1t bt
0oo Ps —> 4 T - > —>
Por, > A b
TDDDDDDDDDDDDDDDD (PO 0.05)
—»000000000000DbO0DOO0DOOO
/DDDDDDDDDDDDDDD
\DDDDDDDDDDDDDDD
AngU Angiotensin-[J
ETO Endothelin-O
ANPO Atrial Natriuretic Peptide
® Early CL Functional GL )
2007 ¥ 150 Early CL Functional CL
*
150
g 2 100 |
% 100 [ T s
¢ 3
= &
50 - a 504
0
Cont PGF2«a Cont PGF2a

00 000000000000 00PGFR.000000
Progesteronel] J

0O pO0.05 vs Control

Early CLOOOODOOO Functional CLOOOODO0O
Cont O Qd

ogo+xgogd

0000000 (00)1 00000000PGF..00
OhCG 101U0 1001U0 00000000000 000
0000000000000 (pO00s0 0O0)I 000
00000 100IU0010IU0D0000000000
PGF.c 000000000000 (pd0050 O0O)0
PGF.« 0000000 P,0000000OODOOOO
0000000000000000000000000
0 (p00.050 00)0
000000000000000000000000
0000D000D000P.00000O000O0O00OO
000000 (00)I PGF.e 00000000000
0000000000000000000000000
0000000000000 (pOo0s] O0O)I OO0

(%)
600 -

400

PGF2«

200 -

+4
b4
o4
+o e
+44
*44
+44
*44
+44
44
+44
+44

Cont Ang ET ANP

00 000000000 o0oooooooooooon
00000 0dProgesterone O O PGFsa O O

0 pd0.05 vs Control

Early CLOOOODOOUO Functional CLOOOODOO
Contd O O OO0 AngO Angiotensin-[

ETO Endothelin-0 0 ANPO Atrial Natriuretic Peptide
ooxQoOooo

Cont Ang ET ANP

000000000 Angiotensin-00 0 Endothelin-0 O
Atrial Natriuretic PeptideD 0 OPGF.a OO O O0ODO
0000 OO0D0O0O0O0OOAtrial Natriuretic Peptidel

—9—



Angiotensin-0 0 0 O Endothelin-0 000000000

o 0

0000000 0OD00000O00000ODheeOo
PGF.« 0O OOOOOOOOODO OOOOObDDbO
ggoogo

OO0 O0OO00OhCGOPGF O OOOOOOOOOO
goooooooboooooowMmbsd [o,O0,0-11,
13-15,21,22] OO OO0 hCGO PGFea DO DO ODOODO
goooooboobooobobooboooooooog
O000D00OPOPGF:«OOODOOODN Gintherd O O
gobopO0gobbbob0ooooobbboooog
000 [0l 0ODO00DOO00DOO0240000000
gdooooboobooobobooboooboobog
O0000dodo [19]10 WatsonO Sertich [20] OO OO
goooooooowHoooooooPODODODOO
000 D00OKelyD [O] OhCGOOOOOOPOOO
ggoogoobtoboobbooboobobooobo
gooooooooobbbooobD ppOOOOOO
Oo00OO000OoboDbOoOoOooDbOhcG 1001UO00OO
ugopcO00dgoooobbobbbobooooogoog
O0OhCG 101UOD 100IUO00O000OO0DOODOOPGF;q«
O0o00O0000DbO0O0O0O0DbDOO0OhncG 1001uO
OhCG 10IUDOODOOO0OOOODOOODODODODODOO
oo0ooooo Alen00DDO0OOO0ODOODOOOODOO
oo0booooOo0oboOoD [0jpooboooogoo
00o0o0oooooooooooohccOOooon
000000000 0000DO0 000 JochleD OO O
PGF.« UUOODOODOOOOOO0DOOUOODOLHD ODOO
gooboooooopbO0o0ooobbbOoOoOooog
o000 [0]0

gl ooooooooooMmbsuooooono
gogooogobooboobbooboooboooobog
goooopP,O00O0O0O0O0O0OOOO0O PGFreOOO
gdboooobuooboobboobooobobooobg
ggooogobooboobbooboooboboobog
00 [0 ]0KobayashiDl O 0O O O OO OO O Angiotensin-
O0OPGF.« O000O00OOP:000OOODOODOANgiotensin-
O0PGF« 0000 O00ODODOODOOOOO [10]0
goooooboobooobobooboooboooog
gooboboooOooOoboDooobOooOo [Oo,14]0
ggoogobooboobbooboobobooobog
goooobboobooobobooboooboooog
gooobobooOoOoOOoOoOoOoooooooooo [0]o

Ferreira-Dias0 000000000 COOOOOCOODO
ooooooobooooooooooooo [ojo
KobayashiD OO 0O O0O0OO0O0O0O0O0O0OCOOOOOO
O000DO0o0ooOooOOD [0ljoooooboooboo
oo pO00O0ODOOO0OO0ODDOOOOODODOO
gboooooooboobobobobooboooooobog
gboboooooobobobobobooooog
gbobooooooboboboboboooooog
gooo

OooDOoDgo MbsOOhCGO PGF.a OO ODOO
gboboooooooboboboboboooooog
gbobooooobobobobooobooboboooo

o 0O
gogootoboooobooboobboobbooo
gooboooooobooboooobooboooog
000000 DbOo0OoO0bOOobDOob0OOonosigmad
Peptide Institute IncO OO0 000OO0OODOOO0 OO0
goobooooooboobooooboobooooo
gobodbboobuoooboobuoobbooo

o 0O

0. Acosta TJ, Berisha B, Ozawa T, Sato K, Schams
D, Miyamoto A (1999) Evidence for a local
endothelin-angiotensin-atrial natriuretic peptide
system in bovine mature follicles /in vitroQ effects
on steroid hormones and prostaglandin secretion.
Biol Reprod, 610 1419-1425

O . Allen WE (1974) Administration of human
chorionic gonadotrophins (hCG) to pregnant pony
mares. Vet Rec, 940 505

O . Berisha B, Schams D (2005) Ovarian function in
ruminants. Domest Anim Endocrinol, 2900 305-317

O . Devoto L, Christenson LK, McAllister JM,
Makriginnakis A, Strauss JF O rd (1999) Insulin
and insulin-like growth factor-l and -II modulate
human granulosa-lutein cell roidogenesisCl enhance-
ment of steroidogenic acute regulatory protein
(StAR) expression. Mol Hum Reprod, 0 [0 1003-1010

O . Ferreira-Dias G, Bravo PP, Mateus L, Redmer
DA, Medeiros JA (2006) Microvascularization and
angiogenic activity of equine corpora lutea

throughout the estrous Domest Anim

Endocrinol, 3000 247-259

cycle.



0 . Ginther OJ (1992) Reproductive hormones,
sexual behavior, characteristics of the ovulatory
season and endocrinology of the ovulatory season.
In0 Reproductive biology of the mare. 0 nd ed, 41-
290, Equiservices, Wisconsin

O . Jochle W, Irvine CH, Alexander SL, Newby, TJ
(1987) Release of LH, FSH and GnRH into pituitary
venous blood in mares treated with a PGF
analogue, luprostiol, during the transition period. J
Reprod Fertil Suppl, 350 261-267

O . Kelly CM, Hoyer PB, Wise ME (1988) In-vitro
and /n-vivo responsiveness of the corpus luteum of
the mare to gonadotrophin stimulation. J Reprod
Fertil, 840 593-600

0 . Kobayashi S, Berisha B, Amselgruber WM, Schams
D, Miyamoto A (2001) Production and localisation
of angiotensin [0 in the bovine early corpus

luteum, a possible interaction with luteal angiogenic

factors and prostaglandin F.«. J Endocrinol, 17000
369-380

10. Kobayashi S, Acosta TJ, Ozawa T, Hayashi K,
Berisha B, Ohtani M, Schams D, Miyamoto A
(2002)

progesterone in vivo during corpora lutea develop-

Intraluteal release of angiotensin O and

ment in the cowl effect of vasoactive peptides. Biol
Reprod, 660 174-179

11. Kojima AY, Kobayashi S, Acosta TJ, Kudo M,
Miyamoto A, Takagi M, Miyazawa K, Sato K
(2002) Effects of LH and PGFya in equine dominant
follicles observed by MDS. J Vet Med Sci, 640
119-122

12. 00 0O, 0000 (992 hoooooo. oo
goooooo. o0, bobooboog, 0o

13. Miyamoto A, Schams D (1991) Oxytocin
stimulates progesterone release from microdialyzed
bovine corpus luteum in vitro. Biol Reprod, 440
1163-1170

14_. Miyamoto A, Okuda K, Schweigert FJ, Schams D
(1992) Effects of basic fibroblast growth factor,
transforming growth factor on the secretory
function of the bovine corpus luteum in vitro. J
Endocrinol, 1350 103-114

15. Miyamoto A, Nakatsuka T, Ohtani M, Fukui Y
(1998)

Intraluteal release of progesterone and

prostaglandins during PGF-« -induced luteolysis in
ewes] Local effects of tumor necrosis factor-a . J
Reprod Develop, 440 385-391

16. Neely DP, Stabenfeldt GH, Sauter CL (1979) The
effect of exogenous oxytocin on luteal function in
mares, J Reprod Fertil, 5500 303-308

17. 0000 (1959) 0000000 OOoOooOOooaoon
goooo, bdoboboobuoo. boobooo
goo. 126137, DOoooooo, 0O

18. Rossdale PD, Ricketts SW (1974) The practice of
equine stud medicine. 0 -97, Willims and Wilkins,
Baltimore

19. Van Niekerk CH, Morgenthal JC, Gerneke WH
(1975) Relationship between the morphology of
and progesterone production by the corpus luteum
of the mare. J Reprod Fertil Suppl, 230 171-175

20. Watson ED, Sertich PL (1990) Secretion of
prostaglandins and progesterone by cells from
corpora lutea of mares. J Reprod Fert, 880 223-229

21. Wijayagunawardane MP, Miyamoto A, Cerbito
WA, Acosta TJ, Takagi M, Sato K (1998) Local
distributions of oviductal estradiol, progesterone
prostaglandins, oxytocin and endothelin-O0 in the
cyclic cow. Theriogenology, 4901 607-618

22 . Wijayagunawardane MP, Kodithuwakku SP,
Yamamoto D, Miyamoto A (2005) Vascular
endothelial growth factor system in the cow

oviduct; a possible involvement in the regulation of

oviductal motility and embryo transport. Mol

Reprod Develop, 7200 511-520





