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w—17T S fE1E, HCGH 5 HIT133307.3+1858.4pg ml (n=2) & &2HHT
S o 7ohs, 36BR1£166.8140.5pg ml EHEORITE DL I o T &g T E D
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Aoz F o4 FEOEIICSWT, Yov=250o v{ElR, HCG
HHEICIT18.0ng, follicle (JRfad 720, LI Ffol L B) ThH » 72 a8, 328k
f11126.9ng fol EHEBRICIE DK IC 2N TER LA, TRFFUA-L-1T4
Bz, HCGH BB IT|354.6ng Ol TH -7, TOHREBEESEDEZRL T,
FAMZRFOVER, HCGEREEOD4 9ng fol S5 LE, BRAITREDER
L7e
c LICR L7223, HCGHE 5%, B
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D (FfE) (pg/ml)
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18 260 = 28
32 310 = 42
36 410 = 53
42 500 = 88
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HCG#&E#% PGE, PGF:q 6~ b~PGF i«
DEfE (Bl (pg/fol) (pg/fol) (pg./fol)

0 18 < 8 27.2

1 23 8 46.5

4 36 50 —

8 44 60 45.0

18 56 60 47.0

24 — - —

32 296 207 96.0

36 450 658 187.5

) pg/fol D OREE (follicke ) 1fsibitE&EN 2 E%picogram
107 %) THob L. —  BIEET
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2) PG&RkBEERMEAIC X 5 HEI8 D I
0EEDMMAB O FFEREH VT, PMSGE L UHCGEHAAESH L,
HCGEEUBEBIKA Y F2 s v vH bl 4727 I VEBREHAAETHL
7ro WEEICIE, AV KAV EEKE L kg DEFNRFN, 0, 0.76, 2.538
U7 6mgAHRAEs L, 8EHICE, A 727 I VEREEKE L kgdth T
nEN, 0, 10, 30BLT100mg A HANES Lz, HCGR 5T2RMRICHIE

L, BEOREZEEL 7o
PMSC—HCGES5®%, 1 v kx4 v vHdonlirz=FIVELTEELLE

RBERICBIAHMNBRIRILRLALEBOTHY, A V22 Y VEREL

FORBRES B SNt Ay EA s vy T.6mg/kgRE Licb it B0 500

miEEARL, MEOARE S H#EBLA (FE, 59%x44x40mm), —7%, Omgi®

S50WBETE, WEOKRSSE CEHE, 27X 20X 18mm)ZE(LERELD > 1o
A7 2FIVEERSLLEBASHEKRFHICHRSTME SN,



£33 AVEAIUUHEBNEA T 2F I vBERE RS ZHIOME

AYEA Y VBER

(mg kg A E) 0 0.76 253 7.6
Bl % G 6 5 5 6
BEIR = (%) 829 393 13.3 0.0

jii;i;ﬁgég 0 30 6 0 100
TSN ) 2 ) ) 5
BENE (%) 846 809 631 5 1.7

PMSC#E5T2EZICHCCAEE , HCGH 52483121 1
VrHBHBNWEAT 2F 3 vEEZES. HCGEE 728210
BEONERAEE L7,

P
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3) HERMSIEBOERF o4 FBEXUPGOE
VFEOHURAF ORZEER*H WV, PMSCHB L UHCGE AN ES L,
A BICEEAERE (UTEARREE) 20ml (HBE, 1588) /i34 Y F
AV AV Ay, 168 2HARNEH L, MEDOS B, £
NENIEEIC >V TIE, HCGHREB® 2, 3 8L U THRHIKHEIEL, Hpxx
L

G L, 270, SHIRM, BESRMOSLOMEEEERL, #2704 F
BXUPGEXBMEL . 25, BHERMICOLTE, HCCEEH 0, 13
LU BSHHIEDL TRELL THRIFEICHEL 720

HEOY L, TNZNSEISOV TR, HCGERE%2580, BHMICHS
R Z|HEL, X5 o4 FEZAMEL .

SHEBHETE, HCGERE52BELMB T XTORMSEEML THd, 1 v F 2
S VEEETE2HA2VE3HETHHNRIEDSNLEDL » 12,

AVEAS O BREEBSIUHRBELEIIHEEFRIODPERFo( FEOLELE
3R Lz, EHERMED 7o V= 2570 ViEld, HCGEREBICIT, UL
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BET130.0920.07ng./ml, 4 ¥ F A5 v 58 TI0.4040.2lng/ml TH -
fohs,, BEORBRMmEICBVWTERL, THERTREZNTAN 318047335 LT85 3646
+94Ing/ml LMooz X b VA - —1TFEIR, HCGEEE T3, X
BETIIE8.1111.8, 4 Y FA & v VikBETIH67.9124.2pg/ml TH » 7277,
1BHitEdTTitE L, 2BBEUBTEEAT A< S5pg.mlOEEZRL, BE
TEEHETCZOEEH#ELL, X PR FovEiR, HCOREHIC, B

Ti3209.3£46.3BL U4 ¥ F A4 v VB TIER201.8130.1TH » 7245 1
BEUBREDL, 3EBUBTRZATH 0pg. /mlOEERL. UEDA v
Frx s v vEEBHEMBHEOBHERMP 7oV 2250V flE, 2594 -1 —
178 EBLUFTAMRF o VEOEAD Y Y ITRFEEIRD LN, T,

AV FEAS v v BREBESLIUCEBECET 2PESRMPOERF o4 FE
DEALICDWTIE, 7oV 2570 V{E (ng-ml) [, HCGE 52 H#%ET,
XTREE134.0543.6, /04 v K24 vk B5E166.0253.2Tdh » 7205, 3 H
BLUBESL, THETRENFN6~T{EDEERLI, TR N5 Ud— 0 —
1758 (pg/ml) &, HCGHE 2 BB T WEBE166.911.6, 704 v F
AV vEREEIT6.3121.4TH 7008, TABRTRENEFNTE.5+19.58 K
U67.4x9.6lCEAD LA, 2 PR F o v {E (ng/ml) (2, HCG#®E 28 %
Ti:, WBETIL.2E1.7T, AV A5y HEEHT6.421.2THED, 7TH
BTHTNFN26.914 4B LU8. 913 4EBRVETH >, L EDIIEE
RIMFOBHERF oA FEIRODVWTS, 1Y FA8 Yy VvEBEBEBLUWBEGE
EDIT, ZOEMAD Ny - IZEBEFRCERERL 72,

AV EAs vy R EET, PRERBHCGERSES T A% TESH THREALE
TH-ens, WBETEHHEML T ckHic 2 BRUBOINEIEOEIIZ
(A9 RN R

AVIEAY v BRBBICBTAPREDIOERF ol FEDOELITOVWTIH,
TuvzRFaoviE (g fol) 3, HCGIR S5 2 HE TI30.84+0.34T5
D, SHBETRHRELGENLEZBEDONT, £/ 7HETIE 3285417 CEEK 8%
Tmlfce RETRA S I4 ——17T8 (g fol) &, HCG# 5 2 B #538.7
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+127.8 5 7T BH%I0.6=1.4-EDPERLIC, 72 P27 a v{E (ng/fol)
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4 v Erxys vy yEREHRICE

1
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fol LEWEZRL 726
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1215/ 161U kg
i

1ohs,

—

WTH
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THRZ

46.8& D

ThUuse EF TR LI

3, HCGH 5 #48B L UT2EBH B O MR’
U 79pg / fol T PGF:«fEZ & 1T < 20pg

FICB I AHCGHR E®2BHOZEHMN S

SHREICE T,

(ng/ml)

(g Mml)

i

X 4

PMSG#ET2E R %
M. LMDV TOEEIB L

- ¥ v

3 A —n=1T8

WHEICB T

ICHCG#: 5, HCG# 5 ®Z

28 7g)

AEFFRMPER 7 o4 FEOEL

B & 87 8 IR 0
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e
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3 3
1k - B v
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\/ g
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0 /a . : L e N
-3 b} 3 10 15 20 25 (8)

K5 AvExAs v vBSHICETAEHRMDEZRF o4 FEOE L

GiZ 5248 B ICA v v 2 5 v
%Wmfxmoéoa 20T

N
!

Y2270 V{EEFHCGEER 2 HHzTHREBATRLTOAED, 20% F

4

. 13EBICEEE (73.3+18.1ng/ml) 2R L7, HCGE 58 L1808
< (P<

Eﬂ.

=

=)

H (5.2z0.2ng ml) OEAHLELTA 5L, ISHEDEAGTEICA
0.

001) , 19HHE (1.8=1.0ng ml) ®»Fn L izFE=

S

RH
S

S

-4 - - e
AL 570,

5
TAPI VAN —1TFEEF 2 P RF 0 VEIRESICHCGESBD & —

r 3

BIEDE— 7 £RL. OBMEEEERL .



1" =~ Vot +ye 702250 YEIZPMSGHEERERY FE5 %
&

i

T, 7oY. 2T o YEERBEICISEEICESE (2.7£0.5ng ml)
b, LETRERLC,

AV FEAS Y VRSRICBVTE, Yo V2RFT0Y, TALFVF -0 -
178, FAMRFoVvB LU —~{ Fot+y 70V 2250 FE S
CHRBELHEUDO Ny — AR L7 (K5) .

HCGIX5BRIBEED 78 Y2 27 0 Y (ng/ml) (3, MR TT3.3218.1,

AV Ay v BB TIS0.7T+12.8E HEE LAY

5
kJT NN
[D

m

S b
3

R

|

I, HIEADEGEHEE L SISAMTEN LA - 72, HCGIEE
NAFaA sy eTaYe2570 Yl (ng/ml) BWEET2.7+20.5, =12
AV A VIEBET2620.668EZR1ADONLH - 2,
PUbtopktEme, SHBELA Y N2y v v BEHLOEHERMPT R+ 5 ¥
A—-nW—1T5E, F2bRFoVvfE, 1Td -4 FatFy - FTov25a
YEBLU T oY 2 7o YEENICREEESEDONT, BLAFo M K
EENY A2 ED T ESHIFL,

4) PEORMFIEF O IR E D SHEF AL L

208ADVERRARIORZFER AV, WHBE (108) BLUA4 YAy v v
5# (1088) £>WwT, HCG# 5%z n =N, 2, 3, 7,105 X U148 B ICH
BEL, WEARRL, HEEAEZEHRL -, HCGIE5 % 2 BB ma 1z, &
R ZERL L, RIS EET 2 E S Mk Lk,

HCGI2 5 8B B O MBH 4 v F 2 54 v v IISHOMBEBRES 1 540

R LT WMIBETE, HNEROZHROERNS oM (BE1), THbLE,
BAREEICEC, ABEEEZERL, TORBERTHEIEREEZ2L TV 3,
FruEdREoR AR LRV ZPSrTHEHLEVY, REBORMMSEHTS S,
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EE BRI LURNIC A EZHEEBLAALODEARES KR L, HIRIIZK
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H) a: |EIEHESDSHERERE TORME, I 2EEES SO/
b Z4pIEL
¢ ()REFIE
PGP & B AH S0 & SN WEHERKIT L C24EEMET 2
ElEst L7Ba0 2 BEES > S0 kEG S TORME, 20BES
B DFH S ORI 5 L 1

REEAS T2 &L %) BiRiE, 2EIEFESEZPIEL A, 595h105) (16.9%
AEBi, INNEHTRELFRAD» 724, 11255 0WIERIIBAHO TR
BV T omEEE TOBBEEE—EL TV,

LD WOREN Tond] , TKLol) BLU (D LIcUE] BFEE, 59

Bz ZN 8 Fl (13.6%) , Bl (10.2%) B LU106 (16.9%) T, WF
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5, FHEEBIUCEHELOMI—EOMBREED LML L -, —F,
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ETOREPEL T LERIED SN,

ReZAT, AWK EOCOHNTPGF.. 452 &5 DBEEEB S TO B
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BESLMICERL, £< R 1EBEUA, BWERTS 1 BEFRICEHER LG
B, IhSOEREE, TRVTBOKICPGF. . 2 FH LcRICOSHESI NI,
DHBEEEMIEL - T, AHOSWPBED O NEF LD ARG, BROHRE
DEHHELLERTH » o,

2) DBEORAEZOBOBEBLUFROREE
AADWosont WEHERICHT 3 1 EEHFORRICET 59 H ORI
ZOBROBRBLUFHROZEBICOVTIEHEI BLUPINCR L, Sk ER
M (B 1 FoREHEE» SIRESHETE TORBRM) |, EFH, BEETEH
(METHEBLUOBREERERCLALFRE T LELE) 20 THEH, WIHoD
HEICSFEEZREYD oML Lo, BEEEIC O VT, 15mg F5HE220mg
EHEBELRCMOBIC ONRTEL, ZEREETH 1M, TOMOEE TH
HEEZRADoNA -7 (£9) . TROEKERESLUVHELKEE, TK
DERE, #ABRORKOREBRFERRIIDV TS, EHEE LD, TN

DEBTOEEEREDONE - (F10)

%9 DBRRERH ETH RYEFRUEBIUBREEE
PGF2a SRR E T EETRE lEEES

B8 mg  (BEE: ) (E8) (88) (g)
0 5:46+2:12  10.4+29 0.55+0.95 2,618= 675
5 5:45+2 151 9.8+3.3 0.60+1.03 2,631+ 803
7.5 4:51+2:09 9.8+3.5 0.55+0.91 2,792+ 920
10 5:31+1:59 10.1+29 0.71+1.22 2,687+ 780
15 5:17+1:33  10.6+2.6 0.30+£0.48 3,575+ 526
20 4:48+2:08 10.0+3.5 0.67+1.21 2,983+1,018

HRSRE 5 :37+2:28 9.8 +3.7 0.82+1.46 2,396+ 960
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“E58 (mg) HKHE (kg) K& E (kg) (%) BEEEREHEE
0 1.41+0.22 7.79+0.96 86.2--13.4 9.0+5.0
5 1.41+0.23 7.42+1.16 87.9+18.5 7.9+6.3
7.5 1.40+0.21 7.65+1.15 89.7=12.4 9.5+7.9
10 1.40+0.23 7.30+1.28 85.8-=15.1 9.2+8.7
15 1.45+0.24 7.14+0.72 86.9+13.1 11.3+8.8
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BOBFI T b B AR RD LN, TORIEIES LN THED L 72,
CoERPIE, 7.6 20 EIImgEHOWTATS, 4, FIELLL, 1125 50

BIBAEHFHTHRERU TH 72, 272, FHEO 7o V2570 vEE



BHALOMICR—FEORREALNED - T,

FESED T Y 2 FavEEREOEE,
BERFH BB

CRE
@{ET 5%

N

DEE & NG E TOR
ES

PGF. (5 AZEHE L L TH T
B TOEETEHTERIIERLILEBDTH S, Wk

B TOBMBMBEFEFBICONTEN, 7oV 250 VvEE

WHEVENRTWL B,

gml)
e R

15 - I 1 [
‘ ! ] oo ® PGF:cif 41 8¢
I | N .
/i i } 1 ARG
; | !
JE ] ] |
10 = \L,\\L }/ ' -
/ J
. \
A ; !
sr ?%\ - .
G el |
O... L 1 [} 1, ‘q; 1. 1 i L L)
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 12003
& & [ D ¥ &5
K8 PGF.. EFEO 7o Y= 270 vEEOEIL
AT

PCF,, iFEEAEEL L TALEAOESERMbD 7o v«
0O VEEOELELFICOCTOEEBLUEERFEZTHRL 2,

LHEBEEIZ TEH, PGP EHE (7.56 %0 (210mg) (L1788,

i
il

1
{\

9 E

I

4) PGF.. OEIRMEAICE X
EIRFIER O BK1288 % A O,
B AEST L
Hh =

B

23 53THEH DT, PGF 7.5, 10,

oo EE®R, BRORE, BRHFEHDOE
nrlERE, BRIEHEOEKORER
HREXTERIBD S VE

RELH#

155 5 W id20mg% 1[E,
®m, BEOHEHICE L KM,
BRELHDOWTEHERAE L.
SHETERL, WEBLXUTFEOKREE

2BRICDINT

&

BHE L7,
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- - E X F B EME EEHE
RES & B @ ®) EREoSH) (g TEOAE
1 LH-W 1 1 28 7.5 -
2 LH 4 3 28 10 -
3 LH 1 1 28 10 —
4 LH 4 3 37 10 -
5 W 5 3 23 15 +
6 LH-W 2 2 24 15 +
7 LH 1 1 27 15 -+
8 LH 1 1 28 15 -+
9 LH 2 2 31 20 +
10 W 1 1 32 20 +
11 LH 2 2 35 20 +
12 LH 2 2 37 20 -+
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Studies on the role of prostaglandins in swine reproduction*

Yutaka YAMADA
National Institute of Animal Industry

Tsukuba. lbaraki. 305 Japan

To clarify the role played by prostaglandins (PGs) in swine reproduction. the au-
thor studied the physiological effects of PGs on ovulation in the gilts and the in-
duction of parturition with PGF.. in swine.

In the study on the physiological effects of PGs on ovulation in the gilts. ex-
periments were conducted to analvse the changes in the levels of PGs and sex ster-
oids in blood plasma and follicular fluid around ovulation in gilts superovulated by
PMSG and HCG. At the same time. the author also determined whether inhibitors
of PG biosynthesis could also inhibit ovulation induced by PMSG and HCG treat-
ment.’

The results obtained are as follows:

1. Prepuberal gilts were injected intramusculary with HCG (6 IU kg of body
weight : kg. b.w.) 72 hours after receiving PMSG(12 IU 'kg. b.w.). Ovulation occur-
red 32 to 48 hours after HCG injection. Regarding the levels of sex steroids in the
peripheral blood plasma. ovarian vein blood plasma and follicular {luid. estradiol-17
# and testosterone levels decreased as the time of ovulation approached.
Progesterone levels increased markedlv after ovulation. PGF. . levels in the ova-
rian vein blood plasma increased near the time of ovulation. Furthermore. the levels
of PGE,. PGF. « and 6—keto—PGF, « in the follicular fluid also increased rapi-

dly near the time of ovulation.

*»

This work was reported in parts in Bull. Nat. Inst. Anim. Ind.. 33. 71-76
(1977). in Bull. Nat. Inst. Anim. Ind.. 34.1-5 (1978). in Ann. Zootech.. 31.
301-310 (1982). in Jpn. J. Zootech. Sci.. 54. 18—24 (1983). in Proc. 5th
World Confer. Anim. Prod.. 2. 263-264 (1983) and in Jpn. J. Vet. Sci.. 46

(1984) (in press).



2. Prepuberal gilts were injected intramuscularly with 12 IU/kg. b.w. of PMSG
and 6 IU/kg. b.w. of HCG were injected intramuscularly 72 hours after the PMSG.
These were followed by an intramuscular injection of indomethacin or mefenamic
acid 24 hours after the HCG injection. Ovulation was inhibited bv indomethacin or
mefenamic acid. depending on the dose of the product injected.

3. In the gilts in which ovulation was inhibited by indomethacin. the patterns of
the changes in the levels of progesterone. estradiol—17 3 and testosterone in the
peripheral blood plasma and ovarian vein blood plasma were not significantly diffe-
rent from those in the gil‘ts superovulated by PMSG and HCG. The levels of PGE,
and PGF,. in the follicular fluid remained low. From the above results. it 1s sug-
gested that indomethacin inhibited ovulation without affecting steroid production in
the follicles.

4. In the gilts in which ovulation was inhibited. the follices became markedly
swollen, and no ovulation points were observed in them. Therefore. it was evident
that the follicles were not ruptured. A histological section of the follicles revealed
the presence of entrapped ovum. Morphology of the corpus luteum at each stage of
the luteal phase was similar in the gilts in which ovulation was inhibited and in the
superovulated gilts. It is concluded that in spite of the presence of ovum. luteiniza-
tion occurred in the follicles of the gilts in which ovulation was inhibited.

5. Hitherto. it has generally been recognized that ovulation (release of ovum) 1s
closely related to steroidogenesis in the follicles. But from the results of the present
study, it become evident that the release of ovum and the presence of steroidogene-
sis in the follicles are two different phenomena. Furthermore. it is suggested that
PGs play an important role in the release of ovum.

In the studv on the induction of parturition by prostaglandin F., (PGF.2) in
swine, the author carried out experiments to clarifyv the effect of doses of PGF 2, and
the most appropriate time of injections for the interval from injection to farrowing.
Furthermore. to analvse the mechanism of the effects of PGF .. on the start of par-
turition. the author studied the changes of plasma progesterone levels after PGFa.
treatment. and determined whether PGF .. can induce abortion in early pergnancy.
In this study. the author conducted a series of experiments to develop a practical

technique for the induction of parturition with PGF»,



The results obtained are as follows:

1. Pregnant gilts and sows, which did not show evidence of milk ejection from
the teats at the time of PGF., injection. were given a single Intramuscular injection
of 0. 5.7.5.10.15 or 20 mg of PGF., 0on Days 111, 112 and 113 of gestation (day of
mating = Day 0). The interval between PGF .. injection and the onset of parturition
was about 35 hours on the average. Therefore. it is clear that PGF,, effectively in-
itiates parturition. Doses of PGF,, ranging between 5 and 20 mg were equally effec-
tive.

2. The dcuble injection method (injection of 5 mg of PGF., twice at 6- or 24-
hour intervals) was not advantageous to synchronize parturition in the daytime
compared with the single injection method.

3. Pregnant sows and gilts, which showed evidence of milk ejection from the
teats at the time of treatment. were treated with 5 and 7.5 mgof PGF.,. The interval
between PGF . injection and the onset of parturition was about 4 hours on the aver-
age. Furthermore. the stronger the milk ejection was. the shorter the interval was.
PGF,, markedly accelerated the onset of parturition in these cases.

4. PGF,, did not exert any adverse effect on the farrowing process. the parturi-
tion characteristics of dams or the development of pig lets.

5. To clarify the mechanism of the effect of PGF., on the induction of parturition,
the changes of the levels of progesterone in the peripheral blood plasma were moni-
tored. In the PGF,, treated animals. the progesterone level was 11 ng /ml at the
time of the treatment (7.5—15 mg of PGF., ). and it decreased to 6.5 ng/ml 24 hours
after the treatment. On the average parturition occurred about 30 hours after the
treatment. The progesterone’ level decreased rapidly after parturition. From the
above results. it is suggested that the progesterone level decreases after PGF.,
treatment. and thereafter. the blocking action on uterine mvometrial contractions by
progesterone is removed and parturition occurs.

6. To determine whether PGF,, induces abortion in early pregnancy. pregnant
gilts and sows were injected with 7.5. 10. 15 or 20 mg of PGF ., between Day 23
and Day 37 of gestation. In the animals which were given 15 or 20 mg of PGF,..
abortion occurred 32 hours and 31 minutes after PGF., treatment on the average.

These results suggest that PGF., can cause luteolysis of the corpus luteum in the



gilts and sows in the early pregnancy.
7. As mentioned above, the author developed a technique for the induction of
parturition with PGF,, for practical use which should make it possible to control

the timing of parturition.
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