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Effect of progesterone releasing device with estrogen capsule on
ovarian function in postpartum dairy cows

Kosuke SHimojo, Takashi HANEIsHI, Makoto Kaasa», Riki SiswaANDI®,
Midori NAKAYAMA®, Ikuo KoBAYASHI?, Tsuyoshi FuasHIro?, Kiichi FukuyAmA?,
Shunichi KaMIMURA'

Theriogenology Laboratory, ®Veterinary Hospital, ? United Graduate School of Veterinary Sciences,
Yamaguchi University, ® Sumiyoshi Field

Summary : Progesterone-releasing device (PRID) with estrogen capsule was inserted into vagina in early post-
partum dairy cows. New follicular wave and formation of class Il follicles (> 10mm in diameter) were
induced during the insertion of PRID. At the timed insemination after PRID removal, 1/5 cows became con-
ceived in E, treatment group, while 5/6 cows in GnRH treatment group got pregnant, and their calving
interval was 429 + 115.1 days and 346 + 9.4 days, respectively. PRID protocol granted an acceptable ovarian
activation in postpartum dairy cows.

Key words: E; and GnRH treatment, Ovarian function, Postpartum cows, PRID
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OO0, Dooo0oo0ob0, bobooooooo
oooooooOooOOOOODOO, ODDODODOOO
Oo0DoOoooog (Macmillan et al. 1996).
O000o0ooOo, O0DO00oO0ooooOooogo
(Lopez et al. 2003) O, DOOOOODOOOO
O, toooouooooboooooooood
oooooo0o. ooo, Doooooooo
ooooo0O, OoDoOoOoOOoODODODODODOOO
(Zurek et al. 1995), DOOOOOOODOOO

(Richards et al. 1991). DOOOOOOOOO
gooooOoOoOoOoOoOoOoOoOoOoOoOoooooo
0.000oO, oo, DoooOoOoOoooooo
oooooOoO, DooooOoOoOoOoOoooooo
g000o0o0o0oO0oOoOoOoOoOoOoOooOOo. oooo
gooooooooooooooooooo, o
O00ooooooDoOoooOo (GnRH) OODOO
O0000000000F.. (PGFy), OOO4800
OO0GnRHOOOODOOOOO0ODO (Sakase et al.
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2006) O GNRHO O OO DO OPGF,, 240000
000000000000 (ex)DODODODO
OOoOooO0O (Stevenson et al. 2005), OO OO
O0o0ooooo0oooouooooooooog
ooooooooo0. ooo, ooooooog
oooooodO, 0ooguoooooooog
000000, 0oooooooog (Tenhagen
et al. 2005).

00, 0000oooooooo, oooooo
goooOooooooooOoOOOOOOOOoOoO,
00O, O000oO0oO0ooouooooooooog
OOoooooo (PRID)DOO0OOCOOO. O
oo, ouooouooooobooooooa, o
ooooooooo, ogoeo0oooooog
oooooooooooooon.

HHBELUFHE

goog, 20050110020060 00000000
oooo, ooboboooboobuoobooboo
ooboobooobob, obooboobobo
110 27+ 230 ;00+ 0000)0000DO.
oooboooooooono (BCcs) o, oOO
oooobooboboobooboo, goo
oooobooooo, oog, OoO2500 (275
+011) 000000000000 (Yamada et
al. 2003). DOOOODOOODOOOQOODOO
oooooo, ooo3oooooooobooon
000000189+ 52kg/0 0000 .

goooboo, booboooboobooooo

gooooooooooouooooooo, oo
000oooooooooooooooooog
oopoooDpoo. ooogooog, 7.5 MHzO
ooooooo (L2, oOoDoDoooooo, O
0)O0ODO0OO0ODO0OO0OOO0O0O (Sono Site® 180
PLUS, O0O0O0OO0OOOO, OO)dodo. O
gooooooooooo, goouoooooad
ooooooooooo, PRIDODODODOOO
ooooooo. 0ooooo, ooooooog
ooooooooooooooooo, ooog
00000oooO0oOooooo (oo/ox0o0/0
x 7) 0000000 . OO0, O0D0ooOoogog
gdodbooboooooooobooooog.
oooooo, bobpoooDoDODOODODOOODOO,
go00mmdOmmOdoooood, dmmO
OmmOOO0OCO0O, 10mmOOOoOO0O000
ooo, ooooooooooooo. oo, O
odd0oooooooooooogooooogo
gooooooooo, ouoooooooboad
00 (DETAIL, ODOOOODO, OO)DOOO
ooopoo3ooooo0. oog, oooog
0,00, 00000000000oooocog
000000 (uoooooo)yooooooo
gooodo, PRIDUODOODOSIOOODOOO
goooo. oooooooooooooooo,
ooooooooooooo, ooooooog
00, 00o00o0ooooooo, oooooog
oo, 00, 00, OOoOoooooooooog
ooo.

E, group
Day30 44 51 ppiny 60 61 62 72 93
: 1 1 PRID © l 2o |
| | | | I | |
Uterus check  Fre-synch  pRrip in PRID out E, TAI CL check Pregnancy
(PGF:a PGF:a diagnosis
or GnRH)
GnRH group
Day30 44 51 D 60 62 72 93
| | | PRID | | _am | pm | |
I — 1 | | | | | |
Uterus check Fre™synch  PRIDin  PRID out GnRH TAI CL check Pregnancy
(PGFza PGF:a diagnosis
or GnRH)

Fig. 1. Ovarian synchronization protocols using PRID insertion in postpartum dairy cows

At presynch treatment on day 44 postpartum, PGF., was treated on cows with CL whereas
GnRH was on cows without CL. In E; group, estradiol was treated 24 h after PRID removal
on day 61, whereas GnRH was treated 48 h after PRID removal on day 62.
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0004400, DO00O000000O0O0O000
PGF,,0000500¢g(00000C, OOOOO,
00), 0000D00O00GnRHOODDOOO
Oo00lopg(DOODODO, ODOODO, OO)D0O
000000000 . 00000o0oooo0o
0000000000000000000000
O (PRIDY, 0DO0OOO, O0O0)O00D00OO.
PRIDO 15590 00000000010mgd0 000
000000 00000000DODoDoDO, 00
D000000O0O0OPGF,500pug000000
0.

0000000000000 0E.O (O0)
OGnRHO (DO0) OO0, E;DOPRIDODOO
240000000000000001.0mg (OO
0000, 00000000, 00)00O0o0oo
0. GnRHO O, PRIDO O 0480 0 0 GnRHO
oooOoooooooolopg(OOoOoO,
0oooo, 00)O0O000, E;O0O0GnRHOO
OOPRIDODDOS60 00000000 (DOAI)
O0DO0. DOAID100 (0D00720) 0000
0000, 00000000000 D0DO0O000
O, DOAIO310 (00090) 0000000
00000000000000O0O0O0D0oO000
0000 (Fig. 1).

000000000, 00000000000
000000000, ODO00300 (0O0), 440
(0D0DO0O0Do0O), 510 (PRIDOODO) OO0
000, 00000000 DOO (P,)00000

gooo. bopODOOOOCD, ODDOOO
opooooO (Mini vidas, DOODOOO0OO,
oO0)ooo, oooobooooooobogoo
00000. 00000000041 ng/mlO, O
gooboobooooobobbiloobobbOoOonb.

goooooog, pPRIDUDDDOOOOO
gog, ooobo, ggpO00, ODDODOODDO
oogoo, Stwdent-td 0O O0OO0OOCOO. O
o, obAlgooooooooboooog, 0o
AlDDDODODO0OO0OO0OO0O0ooOobOoboboo0oOoOog
goooooooooooobbob, E0D
GnRHO O OODO.

w R
0000000300000000000000
0, 0/1100000000000000000,
OoO0O000, 000000000000000
000000000000 000000. 000
00000, 0000000000000000
0000000000. 000, 00044000
00000000, 0000000000000
0.000000030000000000000
00, 00000 (58% 23cm”) 00 /110C
000000, 000000000000000
O00. 000000000000, 00000
000O00. 00, 0000000000000
000 (154+ 0680) 00000 (Table 1).
00044000000, 0/1100000000

Table 1 Number of follicles characterized by the diameter of follicles at treatment

period (average = s.d.)

Treatment Follicular Fresh check Pre-synch PRID in PRID removal
class (Day 30) (Day 44) (Day 51) (Day 60)
ClassO 6.63% 3.32 8.09+ 2.54 700+ 3.97 672+ 2.83
Jgﬂ) ClassO 154+ 163 1.00+ 1.09 145+ 143 163% 1.12
ClassO 154+ 068 181+ 0.98 172+ 127 209+ 0.94
ClassD 7.62+ 4.20 8.80+ 2.58 440+ 181 6.40 £ 2.46
%ég%p ClassO 200+ 212 1.00% 1.00 160+ 181 1.80+ 0.83
ClassO 140+ 054 200+ 1.00 240+ 1.34 220+ 1.09
ClassO 700t 275 750+ 2.58 9.16+ 4.07 716+ 3.18
gfmﬂyw’ ClassD 116+ 1.16 100+ 1.26 133+ 121 150+ 1.37
ClassO 166+ 0.86 166+ 1.03 116+ 0.98 200+ 0.89

Follicular size: ClassO 20 5mm, Class0 60 9 mm, ClassC O 10 mm.

ClassO follicles observed during PRID insertion for 9 days were all regressed, and then newly
formed class O follicles were observed in all cows at PRID removal.

No significant difference in both groups was detected.
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Table 2 Outcome of CL during PRID insertion with their CL area (average = s.d.)

CL induced by
the treatment

Outcome of CL during
PRID in for 9 days

CL area at PRID
insertion (cm™)

CL area at PRID
removal (cm”)

CL induced by PGF:, Existence

2 2
nd 3 nd 3 47+ 25cm 51+ 0.4cm
) Existence 49+ 16cm? 374 10cm?
CL induced by GnRH nd4
nd7 Disappear s
03 28+ 03cm

Table 3 Plasma progesterone levels at PRID insertion and CL check period

(average + s.d.)

PRID in CL check
Treatment (51 days postpartum) (72 days postpartum)
Total (nO 11) 7.51+ 3.39ng/ml 12.0+ 4.19 ng/ml
Pregnant (nC 6) 7.37+ 3.25ng/ml 132+ 2.04ng/ml
Non-pregnant (nO 5) 7.68% 3.92ng/ml 10.7+ 5.72ng/ml
E: group (nO5) 70+ 3.3ng/ml 12.1+ 3.3 ng/ml
GnRH group (n0 6) 10.0+ 3.6 ng/ml 11.9+ 5.13ng/ml

There was no significant difference in progesterone levels among cow groups.

00 (108+ 11cm”) DOOOODOOO, OO
O0PGF, 000000000, OOOOOO/
1100GnRHOOOOOOODOOO. ODOOds1o
OPRIDODOOOOO, 0/1100000000
O (@uoooodgoo, oo, oooooood
0), 0ooooooooooooooooog,
OOooOO0oOoOooOooOo. Obos100PRrRIDO
00, GhRHO O O1000D010/1100 00
(375 l46cm”) OO OO, PRIDODOOD
GnRHOOOOOOOOOODOOOOO/00
(PRIDOOOODODOO0O278+ 031cm”) OO0
OO0 (Table 2).

PRIDOOO, OOOOCOOODOOOOQOOO
ooooooOo, pPRIDEOCODODOOOCOO
goooooooo, ogo, oogr2onood
goooo, doooogooooogoooood
oo0O. PRIDOOO, DODODOODOOODO 10
mmOOO000O00, O0O00000Oe6200 00
AldOOOO0000, 00, 11mmO19mmOd
oOooooooobooobogooo, 2o0mmOOd
gooopooogOo, cogoopoooogoo.

oooodooogrybo, ooooo (oog
404+ 084cm’) DOOOO, OODOOOOOO
go30dn, OO0OOoOoooooooobooo
ooo0. ooo,00o000ooooooooog

g, boboobooooboooobo, booob
gooo. oooooodgp,0oooooon
gooooo, oo, 0oobbboooogoooon
PcOOODOOO0ODOODOOODOODOOD
(Table 3). OOAIDODOOO, E;OODO/O0O,
GnRHOOO/O000000O, E.00D00DOO
O, GnRHOOOOOODOODO. oOoogoogAl
ooOoo0oobD (0o140) 0, OOOODOE,
0429+ 115,50, GnRHO 346+ 9.40 0O GnRHDO
gooono.

Z &

OO0, 0000oO0DOoOooOoPrRIDOCODO
OOAIdO, EcO0200, GnRHO 83O OOOO,
GnRHOOOOOOOOOOOOOO (PO 0.05).
PGF .00 O0O0GnRHOOOOOOOOO, PG
F.000720800 00000 (Tenhagen et al.
2005), OO0O, PRIDOODDOOOOODODODOO
oo0moommd20mmid 0O, OOO0OOOOCDO
OO0O0Odd (Roberto et al. 2001). DOOOO
ooooocoodo, copoowHOOOOoOO
00000000 (Garverick et al. 2002), O
O,20mmO0000000OOC0O00OOO0O11mm
019mmO000000000O0O0ODOODOOO
ooooooo, oobooboooooooogo
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od. oo, 20mmOdo0oodoooooon
OE.0000, O0OD0DO0ODOD0O0OD0E0DOOO
000000O0. 00, GhRHOO,O/0001
Ilmmd19mmO 00000000, EcOC0OO
oooooooooo, ooboooooooog
OoDo00oooDoDOoooooooo (PO O0.05).
E-O000OGNRHOOOOODOO, ODOODOOO
000000 (Burke et al. 2002) O OO OO
000, 00O00O0ooOoooooooooog
oood.

0O, PRIDUODOOOCOOODOOOOOOO
OO0, PRIDUODOODOOCOOCOOOOOOOO
O, toooouooooboooooooood
Oo0oo0ooooooo. oo, GnRHOOOO
Oooooooooooo, PRIDOOOOOO
ooooO0O, OooPRIDOOOOOOOOOOO
Ooo0ooooo0oooouooooooooog
oooooooooooo. oog, ooosio
OPRIDOOOOO, OOOODGNRHO OO OO
O00oooooQ (49« 1.6cm”) O, PGF,00
Oo0oooooooog (45« 25ecm”) 000
oooooo, 000oooooooooooo.
00O, 0O000oO00ooouooooooooog
O0O0D0OD0DO0O0 (Sakase et al. 2006), OO
goooooooooooboooooooood
Oo00O, 0ooooooog.

00, PRIDODODODOOOOODOOO
O0ooo00oooooogo, ooooooog
Oooodooooooo, ooooooooog
00000000 o00ooooo. Algdooo
godbooodooooobooooooooon
(Shaw et al. 1996) DO O OOOO, 00O, 00
00000000000 . booooooooo
000000000 DO0OO0DODOOPRIDOOOO
doooooodoooo, boobooooooa,
Oodoooooooooo, PRIDODOOO
godoooooooooboooooooon.

goobobooboooog, booooooo
ooboboboooooobooopPrRIDOODOODOO
oooobooooooooboog, PRIDOODOO
oobiommOO0OO000O0OO0OO0DODOOOO
O0. PRIDOOOOODOAIDDOO, EcOO/

00 (200), GhRHO O /00 (830)0000,
000000000, E-0429+ 11510 ,
GNRHO 346+ 9400000. PRIDOO OO O
000000000000000O0.

F—7—F:EOGNRHODO, ODOO,
ooooo, PRID

&
gbooobooboobobooboobon
gooboooobooobooboboob, oo
gooooo, 0 bDobooooboob. oo,
gooboobobOooooboooopPrIDODOOO
oooooboobooboooooboo (oo, oo
goboboobooboobobooboob
oooooooo (ho)oooboobo. oo
obobsooobobobOobobOo (oo
gO)oooooOobDOoooobooooo (o
gooo0o0oooooooooo, FS) OO0
gooobooooboon.
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