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Fig. 1. A suggested sequence of events leading to
and associated with parturition in goat
and cattle (First, 1979)



EES B BT F FRRaFRS EEEE YIENsH
A 4 (Stryker & Dziuk, 1975; Coggins & First, 1977)
R TEES frkshd (Bosc et al, 1974) el BakA
Hx gxch @¥Y ALz KBRS BMTERE &
Fsbel Syt HER o (Liggins et al., 1967) =
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& Dziuk, 1975)% =7 Sffel BAEAEA SAY &
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Fig. 2. A suggested sequence of events leading to
and associated with parturition in sheep.
(First, 1979)
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xolxm, ol fdld iR PGF,arl FHEEES
SEFA 7 Ak progesteronei’% Kige] {ETH oz 4
vl 24 el BEfAR el © PGF.aé #%#El& proges-
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R B mEE =98k (Nara, 1979; Nara
& First, 1977, 1981; Silver et al., 1979) BE TR
#<] prolacting friiA] 7] 1979) F4%
TER #iEo2 P & oxytocing B4 51 (Ellen-
dorff et al., 1979ab), Einw#id] = FREER M
gte] relaxing HrHiA)#1ic}(Nara, 1979 ; Nara & First
1981; Sherwood et al., 1976, 1979) 22 v indo-
methacine 2 PGF,ad] &2 M4Ista fngngt 4w
feFe =% rhiis o (First, 1979).
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Hormones having a stimulatory effect on a
target are designated with a(-+): unknown
steps or compounds are indicated by a (?)
(First, 1979
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< FAERY KT sl ool dei(Soloff et al., 1979;
Alexandrova & Soloff, 1980, ab).

o Mol AlatEw MM PGF.ad o

(13, 14~dihydro-15-keto-PGF,a) 9] &L 10~20
&t Binabek(Silver et al., 1979). JARE A <354
B4l 7] 7] el M= SlEY PGFR.oart 293t 4
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PGF.a 4 S HlE T o = (Chan, 1977; Mitchell and

Flint, 1978; Mitchell et al,, 1975), o] 5 FMH-& F
BlLkEe] dl st Ko = ﬁfﬂﬂﬁkh Aer A=
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Table 1. Induction of parturition in cattle with glucocorticoids

- Treatment Birth .. Retained
Number Day Induced i . Dystocia
Treatment N to parturition weight placenta Reference
cows treated (percent) (hours+SE) (k) (percent) (percent)
DXMS2, .44g/kg 29 273 36 45+11 42.4 T 76 Beardsley
Control 29 — — — 45,4 — 10 et al., 1974
DXMS. +44g/kg+25mg E,Bb 26 273 100 41+10 40.8  no diff. 50 Beardsley
Control 20 - — — 43.3 — 4 et al., 1976
DXMS 20mg 54 245—275 85 49 — — 59 Adams et
al., 1970
DXMS 30mg 8 275—280 88 56 35.5 no diff, T Kester et
DXMS 30mg+25mg E,B 11 275—280 1060 43 36.1  no diff. * al., 1976
E,c 25mg-+DXMS 30mg 9 275—280 100 43 36.6 no diff. T
+E,25mg
Control 5 — — — 42.3 —
DXMS 20mg+8mg E.B 12 268—274 100 48 —  no diff. 75 Smith et
Control 12 — — — —- — 8 al., 1975
DXMS 20mg 15 266 73 50 27.7  no diff. 67 Lavoie &
DXMS 20mg+E,,%E,, Estrone 24 266 79 52 28.1 T 75 Moody,
Control 13 — — — 31.7 — 0 1973
DXMS 39mg 17 267 90 57 — 18 69
DXMS 32mg 716  90—240 98 — —  no diff, 50 Allen &
Control 4,330 —_ — — — — — Herring,
1976
DXMS 20mg+25mg E, 12 271273 100 42 -— — 67 Botte et
E, 12.5mg-+DXMS 20mg 12 271—273 100 40 — — 50 al,, 1977
+E; 25mg
Control 12 — — — — —_ 17
DXMS 20mg 10 8—14BECDs 80 53+4 — — 75 Garverick,
DXMS+6mg E,B 9 8—I14BECD 100 46+4 — — 22 1974
Control 9 — — — — — 33
DXMS 20mg 21 273276 100 42 37.5  no diff. 62 Greenert
DXMS 20mg +10mg E. 6 273—276 100 37 35.0 no diff. 66 et al.,
DXMS 20mg+120mg DES! 34 273—276 100 36 38 no diff, 24 1975
Control 40 —_ — — 41.4 — 15
DXMS 16mg 10 7BECD 90 33 — — 44 Bosc et
DXMS 16mg-+PGF? 6 7BECD 100 38 — — 50 al., 1975
DXMS 20+5mg E 16 272276 94 313 — — 12 Leviset
DXMS 20mg+10mg E 16 272—276 94 3944 — — 25 al., 1974
Control 16 — — 96+15 — — 6
DXMS 8mg 10 265 — 128+111 — — 69 Bosc, 1971
DXMS 16mg 12 265 — 51410 — 100
DXMS 20mg 15 8—I4BECD 60 524 — — 78  Davis et
TA» 8mg+E,B 10mg+E,B 15 14—18BECD 100 30-+2 — — 40 al., 1977
20mg +DXMS 20mg
Control 15 — — — — — 20
FLMS!+E,B+FLMS+5mg 8 7—20BECD — 46114 — — 17 Trevino et
deoxyacetate al, 1976
FLMS 10mg 16 7—20BECD — 56+10 — — 75
FLMS+10mg E,B 12 — — 494-22 — — 60
FLMS E,B+FLMS 8 7—20BECD  — 46+13 — — 50
Control 19 — — — — — 0
FLMS 10mg ) 14 270 62 48—72 — 50 100 Jochle et
FLMS 10mg+100mgP4i daily 15 268—275 20 — — 80 80 al,, 1972
FLMS 5mg 11 270 91 56+13 — — 90 Carroll,
FLMS 10mg 11 270 100 527 — — 82 1974
FLMS 5mg 31 262—276 87 — — — 59 Davis et
TA(4 to 8mg)+FLMS 5mg 33 262—276 100 — — — 37 al., 1977
FLMS 10mg(2x) 50 267—270 160 42 — — 100 Kordts &
Jochle, 1975
Remark : ®Dexamethasone. ¢Days before expected calving date. iFlumethasone.
bEstradiol benzoate. fDiethylstilbestrol. iProgesterone.

<Estradioi~173.
dEstradiol-17w.

*Prostaglandin F,a analog ICI 79939.
*Triamcinolone acetonide, a long acting glucocorticoid.



s Sieniel] #inete  estrogene prolactin®] A
B - #Esl 2 PGF,a® prolactin® i< #l
#skevl (Taverne et al., 1979), o %7 4= prol-
actin ZLIRS FEAA B ol SRSy AR

of el BERE BEMEAA, SR WARGE
FHEEHAl ek

Ll Eoll A Foe s 5E 7= BReld Fig.
1,29 B4 xd whel Rvh. = SN 48 TEE
o BE, £F Pz el 4xiusd Fig 404 ne
hep el

. PGF.cE FIMSt HRFE

LIEol A BRG] BiGSE = Bl 3std 4
ek, RMT WEREREY MM I 8% M
WA 7 e W5 ILAT messenger &
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24 R T ORI ABMew B
g b Gkt FEshr] 15k § }1u~~ P37 iAY mess-
enger =4 = aFiel ¥ ACTH(Bosc, 1872), Wk
(North et al., 1973) =+ FfE(North et al.,, 1973;
First & Staigmiller, 1973; Coggins &First, 1977;
Huhn et al,, 1978; Huhn &
1976)el ol %+ cortisol
el o & PGF.a9f = ¥HHEKing et
al.,, 1979; Hagner et al.* 1979; Pool et al., 1979;
Holtz et al., 1979b) ¥ Frg#el) of 2+ oxytocin (Muhrer
et al., 1955; Welk and First, 1979) 5-& £ <+ 4
o v ol ¥ HEES FiFistd ABNLE &
B2 FEC RS FEE weh el e

Coggins et al., 1977;
Kiupel, 1979;
EaE,

Brenner et al.,

Kol whel 2 Rl = A7 #2257 ok
E EEM M A Rl FEsMe EHlkel BE
Hi gl & SAAE RLOR S ol & ASTUWH
messengers] SHFERRE 49 L2 T

]_TLO] /:J

1. £

(1) Glucocorticoid
R T R £9 SHE ABMoz FE
Heldl HRE RLWE messengerd L {FREESF

73 22 AL glucocorticoide] Bh.  Lrfe] sh7telA
TREe M) estrogenzkigo]l Abwrs] HMT oSl

glucccorticoid-®& #EEslal  BIFS BOET 44 <+ o
b U S SRS glucocorticoide] #EL
Friiel A o ol & el WRREGY =l 4
LR I i

Davis et al.(1977)d] &}, glucocorticoid® $E
stz Aol estrogenEIEE A A A Sl HES <« B
mel 75—io| ¥opxivixm k= Table 1d] &3l &
2 ol = ulo} ol fE4R 2T0H LAl slel Al glucocor-
ticoide] Zr#h FEPGE-2 FHAE =k el RME
fol EEAZe] - ol HEEho] slvh. Al iREAAEE
i B So] =al 4 & Table 14 %37 alelel.

(2) Estrogen

Estrogen® 4o {EikE il S48 A sE &
Rty EE\’JC’i iERE et ’

Table 20 2j3led & 4 gl ]
&1 diethylstilbestrol2 #4745 61 H=jo] #EAsH & o
9 SRR 81%0 v A& T2 EE {24 210
LAl i&fi’iiom% o] TR 58%= FEIA WA

FEREREA oA = HE 5809 messengerd] & Toh, whebA IEERIGEY Sis FHET LBV
Table. 2. Induction of parturition in cattle with estrogens
- Treatment Retained
S Number Day Induced corpitl o "
Treatment cows treated (percent) t(c;w%arrstiiré%c)m 'E)é:;i?;ztl) Reference
E.*3 days5, 10, 10mg 8 7—14BECD? 0 - 0
E.3 days 5,10, 10+20mg PGF,« 42 7—14BECD 90 4342 29 Spears et al., 1974
Control 15 — — — 7
DES¢ 75—150mg 61 30—60 81 — —
DES 75—150mg 94 60—90 78 — —
DES 75—150mg 139 90—120 84 — —
DES 75—150mg 139 120—150 87 — — Hill & Pierson, 1958
DES 75—150mg 124 150—180 73 — —
DES 75—150mg 68 180—210 76 — —
DES 75—150mg 24 210+ 58 — —

Remark : 2Estradiol 173.

*Days before expected calving date.

cDiethylstilbestrol.



Table 3. Induction of parturition in cattle with prostaglandin F,x
) . Treatment Live atania RELAINEQ
Treatment Nggg_ﬁ:r ggzited (Ing,légi% to partuition calves PSeSthIS placentas Reference
Y PeT (hours==SE) (percent) ‘PerCM) (percent)
PGF.a® 5 to 40mg 10 240—284 100 70 — — 70 Zerobin et al.,
1973

PGF,x 20mg 7 T7—14BECD* 14 64 — — 14 Spears et al.,
Control 15 — — — — — 7 1974
PGF,a 30mg 12 267 — 20+17 75 50 91 Henricks et
PGF,0 30mg+E-175° 14 267 + — 138+-28 86 57 72 al.,, 1977

(4004g) daily
Centrol 15 — — — 7 33 0
PGF,a 20mg 16 267—270 89 57 — — 100 Kordts &
Control 15 — —_ — 87 33 0 Jochle, 1975
ICT 79939 A.PGF¢ 8 7BECD 100 29+12 — 38 75 Bosc et al.,

4 to 10mg 1975

Remark : #Prostaglandin Fae. <Estradiol 173.

bDays before expected calving date. dProstaglandin analog ICI 79939.
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SRR AE PiHE FRelwE AL Sy d e REGEL wiAolng 2ukF o FHA =
A= ol A= e ®E BiE= oo =AY S 5B

(3) PGF,x 37 Szt odelsbx HEE #ES ek ACTH

PGanE progesteroned] =7} {ETFE-3 estrogen YU A ACTH<l synacthen-$- BaFdol #EA5IY S w)

BEE et fREFR =
A BRI 5 g
SHBER] 7~14Eiﬁﬁ°ﬂ e
4% drtn bt o, HAts]
2] 89~100%¢d 4 %ﬁ*ﬁ:"] g Al v gl

49 SFER= f
Spears et al.(1974)-& PGF.a
A3 Sk
B
2

L

20mg-$&-

HZ‘?@.@ £ 231
ol r],

i o] 7o = SrfftE4S AHELS HER EFE
I, R HEEWE Ads 22 A
corticoids {EHIE S 7 L9} k3%
HERS WREn 9ok

2 gluco-

7 del Mg A

2. =X}

ol mk Hadle 2 ERMe] §obx 34 =1 (Bosc, 1973;
1979). StpEw BEEmEFS pro-
Bt g KTz, flitdific] A

Brenner et al.,

gesterone2] &

A8 gl = oxytocin® HAE SHRFEAZ EH
2 4 gl wrMuhrer et al., 1955). o] E:ifioll = Oxyto-

cin 501U=t #Eas] = 0.610. 6FHR< kel BRI
t} (Welk & First, 1979).

(3) Glucocorticoid

AR glucocorticoid]l dexamethasone® RIFI: #5
RE Bz MREAA B RET dd = BRE
Tmgo g FA4shdNorth et al., 1973), KA
dexamethasoned MY ool HE 75~100mge

Table 4. Induction of parturition in swine by dexamethascne
i Gestation . Percent
Swine and Treatment I\Stzﬂggr length I;a%tsté%n born Reference
(day+SE) 'meuc live
Sows
160mg IM/day on days 101—104 23 110.1+.5 + 86.1 Data pooled from First &
Control 23 115.0+.6 + 87.4 taigmiller, 1973 and Coggins
et al., 1977
Gilts
75mg IM/day on days 101—103 7 112,6+.6 + 90.2 North et al., 1973
Sham 6 114,7+.2 + 92.4
Fetuses in gilts
42mg on day 102 7 109.6+.9 + 85.3 North et al., 1973
Sham 7 112.9+.8 + 87.7




3~4HM HEsA gom x5 vh(First & Staigmiller,
1973; Coggins & First, 1977; Huhn et al., 1978;
Huhn & Kuipel‘ 1979; Brenner et al., 1979). Gluco-
corticoidel] 213t AR v 4A] HIE ol K
wmEEsL ek, HREK Skl FESS 7=

4) PGF.a

AR SHe ABMNeR FEY A4 At Bl
Fob de] FIHslz o= WA= PGF.asl = Ei#MY
Helw}. PGF.a¥ ffiste HBRFLE AET WER

RE o) Fil A4 AR FHAdets AL Ered] HE

S = WA QS A5 Sleld PGRansh  of vad BT HRE 9L BETE By Table
X3}t 54 B whel el
Table 5. Induction of parturition in sows by treatment with prostaglandin F.a
Numbe Interval first treatment to Length of Piglets born
Treatment t sgnwsr parturition milk ejection gestation live Reference
(hours—SE) (days®SE) (percent)
Infusion
2. lmg (10hour) day 107—109 5 30-+1 6+ 2 109.04.3 95.8 Dichl et al.,
Control 4 79+18 59-+14 111.54.2 9.1 1974
5mg(Shour) day 109 4 34+1 <24 110.0+.05 97.5 Coggins et al.
Control 4 156+14 115.5+.6 83.3 1977
5mg(10hour) day 110 5 31+1 22+ 4 111.7+.05 91.8 Nara & First,
Control 5 108-+13 102412 114.9+.5 96.3 1977
IM injection
5mg day 111—113 15 4547 — — 95.2 Killion & Day,
10mg day 111—113 15 2842 —_ — — 1974
10mg day 108 6 33+2 — 169.0+.08 95.0 Wetteman et
Control 6 105+14 — 112.5+.6 90.0 al., 1977
10mg 48 hour BEP= 22 3042 — — — Cropper et al.,
Control 22 54-+8 — — —_ 1975
25—2.0mg/10kg body wt. day 28 27+1 — — — Robertson et
111—113 al.,, 1974
12.5mg day 110—114 12 25-F1 — — 93.0 Einarson et
Control 12 81+13 — — 88.0 al., 1975
50mg Ay24655b/kg IM day 54 27+ 1 — 112.5 92.7 Downey et al.,
111, 112, 113 1976
Control 45 — — 114.7 96. 5
ICI 79,939%, 530+32u4g in 5 IM 10 2°+1 — 111.1+.2 — Ash & Heap,
injections over 24 hours 1973
Control 147 — — 114.2+.2 -
ICI 80,996%, 175ug IM day 97 28+1 — — 94.5 Hammond &
111114 Corlyle, 1976
IC1 80,9965 150xg IM day 248 22—29 — 111.5-+1.4 93.2 Bosc &
110—113 Martinant
Control 182 — — 114.7+1.4 91.3 Botte, 1976
ICI 80, 996% 175 pg day 113 60 24 — 114.0+.3 89 Walker, 1977
Control 60 79 — 116.3+1.4 91

Remark : 2BEP=hours before expected parturition,

2@ olB g WEKREE Ed = st BT BBK
HTAAY ERZERE Table 6ol 4] 2% vlo} e},
ol & EEY Wl FE£X TR 110~113A7 o] PGF.«
® BRI BERSHS FEax RED AEAUH
I FERE A WEY =E zlelglrl. Table 6] &
el & 5 ol= whsl 7ol PGF.a $BAE 48R 1A
Pgoll 73~93%9] HEREAN A Fifhe] FELr. PGF«a
BEE St A BN FETRCH

75 A

®Analogs with prostaglandin F,a activity.

fi== (Bosc et al., 1975), = ¥EBEHCT S ipEER
ol 7t7h&+5 $EiER vl (Table 7).

ol B & AL Ekel Y5l HES
(&=} 3, 1979). (Ei% 109H LAl PGF.ae] 2od 4
e FRT Stk 1B E &F8A e PGF.a
o] FYEEERHAVY AR 109F LigE) A HESLH FE
EERL EFTH 243 287 goo FiRe 4
W, BEoLE, MISEE J milhe BE REES

%A gl



Table 6. Field trials of the induction of parturition in swine by prostaglandin F.a or its analog

Farrowing(percent)

Within Sows I;iglet Piglet
Number In a . Stillborn  with irth  weaning
Treatment SOWS 12-hour 42?&1?5 piglets agalactia weight weight Reference
period treatment (percent) (kg) (kg)
PGF,e(12. 5mg 1M 189 — 73 49% of sows 10 — — Ehnvall et al.,
days 110—113) 1976
Saline control 189 — 12 33% of sows 16 — —
PGan(I\I days 111—113) 71 — 82 1.0/sow 39 — — Backstrom et
Saline control 63 — ~ 1.4/sow 60 — — al., 1976
PGF ICI 809962(175.g 1M 97 80 98 5.5% — 1.41 5.4 Hammond &
days 111—114) Corlyle, 1976
Control 95 — — 6% — 1.36 5.2
PGF ICI 80996“(150;@ 1M 248 80 — 7% — 1.23 — Bosc &
days 110—113) Martinot-Botte,
Control 182 — — 9% — 1.33 — 1976
PGF ICI 80996“(175;@ IM 60 85 58 1.19/sow — 1.26 3.3 Walker et al.,
day 113) 1977
Control 60 30 15 . 89/sow — 1.36 3.0
PGF AY24655:(50mg/kg IM 54 83 93 92.7% — 1.3 — Downey et al.,
days 111—113) 1976
Control 45 — — 96.5% — 1.4 —

Remark : *Analogs with prostagiandin F,a activity.

Table 7. Effect of parity on the time of farrowing induction after administration of PGF,a.

Intervals from PGF,a administration to farrowing (hour)

Time of administration
(days after mating)

Ist~2rd parity

4th~6th parity

Number of sow Interval(M=-SD) Number of sow Interval(M=+SD)

113 24 18.2+16.3 24 16.8+ 7.5

112 24 23.2+10.8 24 25,2+ 9.5

111 24 34.3+21.8 24 28.4+11.8

110 24 46,3+21.7 24 39.8+-18.3

109 24 60.4-+29, 4 24 64.0+29.7

Total or mean 120 36.5+17.2 120 34.8-+18.3
(&= #, 1979)

REESE HEENY AExs REHA vt
(Table 8). =k oh el BHKe] BRAES =, BEILAE
o BIFER 2HEE SRS R o pme vk
% =rh(Bosc & Martinot-Botte, 1976; Walker, 1979;
Robertson et al,, 1978; &zl 7€, 1679; s} &,
1979).

PGF.a #¥88%% Sffe] #Hi2s= Bils nv} 53 she)
Al Bk = B R oxytocing % HI = o
4 cloprostenol #¥§a%%, o] BEs ol oxytocin
& #H#3k=, cloprostenol #ELH 27, 728 A T
T&el #eHi==l cloprostenol WBixEARs Nt} SpaprE

Ryl #HESHA SR oh(Welk and First, 1979).

Cloprostenols} progesteroned W= FHikx o
ok F MR 112838 114H 7% &0 100mg9] pro-
gesterones T & 1150 ) off 200mg2] cloproste-
nold RESHE, EEE WS BERY 80%q] 4 KER
SBII6H A o) PRl 8EESE] 4% 5Bplo] o) kel F
#2% v} (Gooneratne et al., 1979).

BRDHEEA 8 % + d% BHIA BE LR
v+ Metritis-Mastitis-Agalactia(MMA) 7} Egabayicl]

st B W47l 9 ok (Einarrson et al., 1975;
Backstrom et al., 1976; Humke et al., 1979; Huhn

et al, 1980 ab). zalv zel¢ #5RE mRYT = g
Bt= #ie (Hansen, 1979; Samol, 1980)= gl o] o] A4



Table 8. Growth and health of piglets farrowed artificially by the aministration of PGF.a

dosage
Characteristics . Control Smg 7.5mg 10mg
umber - Number Number - Number .
of sow Mean=SD of Sow Mean-+SD of 50w Mean-SD of Sow Mean=SD
Number of stillbirth 80 0.37+ 0.2 80 0.35+ 0.17 80 0.524 0.17 &0 0.43+ 0.2
per sow
Number of piglets 80 0.41=+ 0.24 80 0.58+ 0.31 80 0.45% 0.22 80 0.28+ 0.1
under 0.9kg per sow
Number of suckling 80 10.0 = 0.9 80 10.1 += 0.4 80 10.1 = 0.9 80 10.0 = 0.6
piglets per sow
Average birth weight 80 1.17+ 0.05 80 1.20+ 0. 06 80 1.23+ 0.08 8 1.14% 0.05
per sow (kg) 8u0 808 808 800
Number of alive piglets 80 5.5+ 0.4 80 9.4 = 0.3 8 9.3+ 0.4 80 9.0 + 0.2
at 3 weeks per sow
Number of weaning 80 9.1 + 0.5 80 9.0 4 0.4 80 6.0 & 0.4 80 8.8 = 0.2
piglets per sow
Average weaning weight 80 7.1 = 0.3 80 6.9 0.3 8 7.0+ 0.3 8 7.0 = 0.3
per piglet(kg) 728 720 720 704
Rearing % per sow 80 90.9 £ 4.7 80 89.4 + 3.5 80 90.7 = 5.0 80 89.3 + 4.8
during lactation
Average daily gain per 80 189.4 +15.0 80 190.7 +13.8 80 194.6 +12.2 80 192.5 +15.0
piglet during lactation (gm)
(s} &), 1979
Vel A e FEREVE delok & Zleld qeE A fE, = By B ﬁﬁ, BRES &
ks 2o HEE st #2359 ¢, PGRa  JRES Pl fleEE, 4% EEl4E
o R E 9% AmERs KN MEdd = ol S B $HE fﬂ¢ﬂ— Pz EA
o BT oot BEE T e Jiigelel a9l l’“l o RAEBEE A TR R
#ch. of WS PX oru, StpFEied EREE h—FE 1””
A7zl S8 HE Bl ENskm 9w ot 27
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