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KE T, GRBORM I LIHILE OMICERLMRODH 5 Z L h L1 TE ), WILCHTL
DBEED E & DIRBORERIRICEN S Z L REZ N TS, F72, HiREORETER & 5
ZRALITLNTVEY, ZORNPOFEEERICET 2 38BN RAAPTREL Twd s, ¥
LOMETNERFREB LN TN,
EBRBMO 7 v MBWTL, WHILWOERE»MSNTEY, ZOFRIIILAIC & 20300
WOAELLNEEZ LN TS, LaL, BIfED X 2 A, HILIC ST 5 SHAREDM, 250
ZOBOTEBEBHE R LT RIE RN T2 DG W2 ILTH L OB THMICRET L 2 &
L, WHELAD T o i BT 5 REIHEEE L L TiE, WILEIBMAHRE TE— T SARN KL
ELANLTHELRITTREL, PEORNLEL PAGET 2RBD 2O E 2 LN DA, 2N
5 ORREBAIHILORHRLILTEICEEL TED L I I/EBL T a2z 20w Th, oI HEts
T2y,
Ubp b, AR TR WL s #BREOBRICE T 2 BRIMR2H 22010, 79 MaBw
THREDRERIRIES XY 2 ERZHN L, 25 0HEREREZ NS WENS & TS
BFEHEEFHCTHL2ICLE) &L,

1. FEFLIACIULRE B PR ovE OB RE

HILFOREMIFZ2ILFHEDEETHREL, bbb TlMF 7oy 270>, 707 7F>
BILOUHRAEANE A BEEZ T OAA LT vl THEL,

1) WFLINC B 2 BISRIEHIRIZILF B oinc - TER L 72 (Table 1), —%, H#§il
m7reds 27TerBEE, WIS BLUI0H TEILFEORMIC - TR 2 2 A5 5 1L
7208, FDRIFIFEOLL LD TIERBEUTEA L 72 (Fig. 1-A), WFLI0BHIC BT 5 I
ki 7o sz 270 BER, SLFEVEMT 2 &, KM FRE LIS 2R
L7z (Table 2),

2) 77 rF BEIRWIL3 B TREHEEZR L2, LEE, WTRoBECBYTHRSL
fo, 2 DLMFLEEOMEIZ, THILLI%E L € 8 MHIALEOE L Vs -~ 72 (Fig. 1-B),

3) LHB L FSH I IZmwIL5 B TS & » 7285, FLEADEITICH - T, ILFE» ST s
LHgE 2k < (Fig. 1-C), #7- FSHEE ' LA T 28BN 2@ %25 72 (Fig. 1-D),

4) LR b, WILEIC BT 2 RGMIEEIZ, FLAEoMMcE- CEET 2 2 & o
B S & e oo, ZHU, RFLAN O E S A EIRBIE RV E > S moid], BT e 5 o+
P TU s AT R WOREDESICHEL 22 LB L0 LRI N,
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Table 1 Intervals from parturition to
the first estrus in lactating rat

No. of Mean intervals(Day)
pups
\* b
12 26.2 + 1.1°(6)
8 22.3 + 1.1%(6)
4 20.8 + 1.3 (6)
2 17.3 + 1.3 (6)

* : Mean interval + standard error. Number in
parentheses indicates number of animals used..
Significantly different from the group nursing
2 pupé (a : p<0.05 b: p<20.0l).

Table 2 Peripheral and ovariah venous plasma progesterone
levels on day 10 of lactation in the rat

No. of Peripheral plasma Ovarian venous plasma
pups (ng/ml) (pg/ml)

8 13.2%+ 1.0%(8) 2.51 + 0.69 (4)

4 18.9 + 3.9 (4) 1.23 + 0.68 (4)

2 25.3 + 4.1 (6) 0.73 + 0.09 (6)

* : Mean + standard error. Number in parentheses indicates
number of animals used. a : Significantly different from
the group nursing 2 pups (p < 0.05).
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Fig. 1 Serum levels of progesterone (A), prolactin (B), LH (C) and FSH (D) during lactation
in rats nursing 8 pups (O) and 2 pups (0).
a : post-partum ovulation was observed at autopsy. c : These animals showed the vaginal smear
of estrus and had been ovulated.

2. WILMDOIFYNBUIBIF BrRLFE/EIFEO BTR

IHILERFORBUC, FMNLRILRBEOSLETH 208 ) 2L 010, WILLOM
RZOBHICIHF 2 BE L 2BHENRFRELMH L PRREE 2L TH L OBETRETL 72,

1) 0 ~24RSFEIRgILEE TI3, FLFHCEBFRL S k15, 6 A TREVEIFL 72, 728 RmFL
BTE, FHemUT el FRE®3 H, ILFHARL ETITHRER L B TERENRY
AEREL 2 (Fig. 2), 728 R IC BT 2 ILFREROER 550um LN, FLFH
HENIEDL L, LFREZRLILTEC ZCEONMBRFILEN @M E2R L 72 (Fig. 3),
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2) SMRH%ES, 7HLUI0RICHT2ATFRERORMER MM, 1208 ILEH 2 ILIFLE
LD LWLICERL 20 (Fig 4), WK EHHOERLBICBTY, AFHRE®RZ ZL
i3 3 B THRME) L BRISHHOMIRE £ T T B B E CHBELL 22, 12EnFL T 210 H L L
727 v b Tld, ILFBRERICS50um L ORI B b N h o 7ot ILTHRER 2 H CREY
WA b L7z (Fig. 5),

3) LIboksRy b, WILMBE ik 5 BRI LMD 3 &, ILFREBORBRIELMAS,
FLTFH L BCBEE b > TERT 52 8L & o7z, F72, 120CHILE TRIBRLLRN
DIEE L 2B TL, ILTFREREDICREINBROMIET 28X 274 b s, &Rz,
HMHEDBNT, TN ER LWL EEZ LT,
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Fig. 2 The relation between the number of pups or suckling period and the interval to the
first estrus after parturition. Closed circle indicates the value of individual animal. o SEM.
of the animals which returned to estrus within 8 days after parturition. 5 : SEM. of the ani-
mals which showed the pseudopregnancy like diestrous period.
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val of pups at 72 hours after parturition.
O:0 pup, @ :2 pups, A : 12 pups. * : This animal had been ovulated at autopsy.
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Fig. 5 The change of the number of follicles larger than 550.m in diameter after removal
of pups on day 10 of lactation. —O—: 12 pups. ---@--- . 2 pups.

3. DI YN F B R s ver DBk
HIUHE R vEL O BR

HTREHDBHEREMEERICRCEESG S D L EZ b s MpRILEL NESHE L UNKE
HRNLEBEDMR LR, LFREERNOEFKIEBIMIER OB DWW TR L2,

1) 10HBEAT v F O FHEH 2 213 3 BBICHBIT 2 AREL HIoHT 280G, 5
ng BAEDLHRENHE, 12[CHILE L 2 EHILBEOBICHEEEZIRED L > 72 (Table.
3). 10BIILT v b OILFrEH®2E 233 HEICBYT, 2HIBCIIMEL2L LHY—2
DR SN h, 120LEFLEE TII ERE R HEF T A1 L F » 72 (Fig. 6),

2) 10BBELY » F DILTFHE®R2 £33 BHICBIT2LHRH #5% 03031, 120CKiFL
BOIZ)» 2 LIHILEEL D LKA - 72 (Table. 4), 72, LHRH 5 #omhLH BENEHL
120CIEFLEEIZ 5 A5 2 IEHFLBE L D L& » 72 (Fig. 7),

3) 10HIEILT » F DL2FIH TR, IF 7o 2 AT o BESILTHREH%6 B THlE
L (Fig. 8), 707 75 BERBIEKRT v P TRH LN T L/ 57—2 & XA
regEE &L 7z (Fig. 9),.
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4) UEnkR» 5, SHEOIFEHWELLT v MoBwT L, LTHREERELICEN - $90
AND—EDBELVBBEE N D, ZNHLNDT v P TRILTREROTEEKD LHRHIZNT 2 Kk
Hh S TR, 72, ILTFRERBICRRENIFTRINL 2H10, RIEKLDEIEET 2 L
NEEZ LT,

Table 3 Ovulatory responsiveness to ovine LH 2 or 3 days after removal of

pups on day 10 of lactation.

Dose of Cycling rats .Lactating rats

LH (pg) 2 pups 12 pups
0.0 0/10
0.5 0/3
1.0 3/3 5.74#2.2°(3) 6/ 62 10.8+0.9 (6) 1/ 5 9.0 (1)
5.0 6/ 6 11.2+0.7°(6)  6/10 5.7+1.2 (6)
10.0 10/10 10.7+0.5(10) 8/ 9  9.8+1.0 (8)

* : Mean number of tubal ova + standard error in ovulated animals.
Number in parentheses indicates number of animals. . Significantly different
from the group nursed 12 pups (a : p < 0.05, b : p < 0.01).
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Fig. 6 Serum LH levels 2 or 3 days after removal of pups on day 10 of lactation.in the
rat nursing 12 pups (@) and 2 pups (O). The mean value of 3 to 6 animals was indicated in

each plot. Vertical line indicates standard error of mean value. Significantly different from the
value at 12:00 h (a: p<0.05, b:p<0.01).
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Table 4

Ovulatory responsiveness to exogenous LHRH 2 or 3 days after removal
of pups on day 10 of lactation

Dose of Cycling rats Lactating rats
LHRH {ng) 2 pups 12 pups
0 0/7

1-10 0/8

100 6/8% 7.8+1.8"(6) 6/ 7° 11.2+2.1 (6)  0/5

500 7/9% 11.040.4 (7) 11/12° 10.6+0.3 (11) 178 2.0 (1)
1000 2/2 10.5+¢0.5 (2) 3/ 3  7.3+3.2 (3)  1/5 12.0 (1)
2000 6/6° 10.540.8%(6) 5/ 5% 13.0+0.5° (5)  2/8  2.540.5 (2
4000 174 10.0 (1)
8000

2/4 4,5+42.5 (2)

*

: Mean number of tubal ova + standard error in ovulated animals.

Number in parentheses indicates number of animals. Significantly different

from the group nursed 12 pups (a
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Rl £
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: p<0.05, b:p<0.01).

2000 ng ’f

2. 0 & 0
2-6 60 120 240

TIME AFTER LHRH INJECTION (MINUTES)

Fig. 7 Serum LH levels following LHRH injection 2 or 3 days after removal of pups on day
10 of lactation in the rat nursing 12 pups ) or 2 pups @) and in the cycling pro-estrous rat
(). Each value was indicated with the mean of 3 to 8 animals. Vertical line indicates standard
error of mean value. Significantly different from the group nursed 12 pups (a:p<0.05,b:p<0.01).
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Fig. 8 Serum progesterone levels after removal of pups on day 10 of lactation in the rat
nursing 12 pups (@) and 2 pups (O). A : The value of pooled sample from 6 to 21 animals
until 48 h after removal of pups. B : The mean value of 3 to 4 animals until 9 days after remo-
val of pups. Vertical line indicates standard error of mean value. a : Significantly different from
the value at day 0 (p<0.05).
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Fig. 9 Serum prolactin levels following removal of pups on day 10 of lactation in the rat

nursing 12 pups (@) and 2 pups (O). The mean value of 2 to 4 animals was indicated in each
plot. Vertical line indicates standard error of mean value.
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4 . HILMODOZyNBUIHILRADF IR E R T

WRFLRIS0C & B BN A R B R L& S MIBIER YR 7o v 2 2 F o > 2 AT B IEIEE
FXAL, MEOHMEBEZELBHE LT 572012, HTLH fiF Tk dep 2 #uH L 228315
Fofib 7oy 2 2T 02 iRE E BERIEEIZ DLW TRET L 72,

1) 123 L or 2 REFLEE & L LH iF s R ERIEHE» FEICAHL, 2 REHILHD
B3, DGRBS - RHOREERKIESE & HE L < -/ (Table. 5), 7oy 270>
BEIIEIILTFECEE L CHLHNELRE S » b ClEERDIBPRE (5.6ng/ml LIT) %
L7 (Fig. 10), HiLH miFQEE 7 » F OIFEIZI, HEEEEIERD H 220 TEFLERILEF
LA o7z,

2) HLH MiEnEE L 721245 » M 2700 2 25 9> 2 50%16H £ TS L, Sk
0B THF*MFETLE, I fhFER6BEZ IR 7o 2 270 BEVFEL, LTFhER
DRBERLEBEAEEL 72, 700 2 AT 0 AHE 251 %108 ThET 2L, HHICOF 7o
CrATu BENRLL, LTFREE3 BTRENRIEL 2 (Table. 6, Fig. 11),

3) U bR, L, suIRILRISNC & 2 LIRS, WILEE TR IR E TH Y
BRI Y 2 AT RKEICHITT D L L bz, —F, BORILRES M2 S
BEIZ, WEToL 2 AT 0 KFHORBR LB AL HBT 5 & wmS e (Fig 12,13 ),

Uik, ABFZEIE, WRFLRE M S HFLORRIC I U THERBI R L & > g SN B35
PERVGELDZEEAHLMICLALLNTHY, WELEIO T v MBI 2 RAGTIHIBEIC Him R
EMZLNEEZLS,

Table 5 Diestrous period in lactating rats received single injection
of anti LH serum immediately after parturition

No. of Treatment No. of Diestrous period Body weight of
pups " animals (Day) pups (g/litter)
12 A-LH 9 15.4%1.42 173.4% 6.2
12 Cont 6 26.2+1.1 162.5+13.2
2 A-LH 3 6.5+0.2% 18.0+ 1.4
2 Cont ¢ 17.3+41.3 18.8+ 2.2
0 A-LH 4 6.040.4
0 Cont . 6 §.7+1.4

Anti LH serum (0.{ ml) was injected intravenously immediately after
parturition in the rat delivered between 10:00 h and 19:00 h. Body
weight of pups on day 5 of lactation and on day 10 of lactation were
indicated in the rats nursing 2 pups and in the rats nursing 12 pups,
respectively. A-LH : Anti ovine LH serum. Cont : Control. * :

Mean + standard error. a : Significantly different from the value in
each control (p < 0.01).
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Fig. 10 Serum progesterone levels in lactating rats received single injection of anti LH serum
(A-LH) immediately after parturition. [ ]: Control rats nursing 12 and 2 pups. [l: A-LH treated
rats nursing 12 pups. . A-LH treated rats nursing 2 pups. . A-LH treated rats of which
pups were removed immediately after parturition. Significantly different from the value in each
control (a: p<0.05 b:p<0.01), Vertical line indicates standard error of mean value.

Table 6 Diestrous period following removal of pups on day 10 of
lactation in the rat which received single injection of anti ovine LH serum

immediately after parturition

Treatment No. of Diestrus after Body weight of
animals removal of pups(Day) pups(g/litter)
*
A-LH P(Day 3-10) 7 3.4+0.2% 189.4+ 4.4
A-LH P(Day 3-16) 6 8.7+1.0 192.5+ 7.9
NRS —_— 4 10.340.5 201.5+12.9

Anti ovine LH serum or normal rabbit serum (0.4 ml) was injected
intravenously immediately after parturition in the rats delivered
between 10:00 h and 19:00 h. Progesterone (2 mg/0.2 ml of sesame
0il) was injected subcutaneously twice a day (10:00 h and 22:00 h)
between days 3 and 10 of post-partum or between days 3 and 16 of
post-partum. The body weight of pups was indicated at removal of
pups. A-LH : Anti ovine LH serum. P : Progesterone. NRS

Normal rabbit serum. a : Significantly different from NRS group
(p < 0.01). * : Mean * standard error.
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Fig. 11 Serum progesterone levels following removal of pups on day 10 of lactation in.the
rat which received single injection of anti LH serum (A-LH). A:LH was injected intravenously
immediately after parturition in the rat delivering between 10 : 00 h and 19: 00 h, and proges-
terone (2 mg/0.2 ml of sesame oil) was injected subcutaneously twice a day (10: 00 h and 22 :
00 h) from day 3 to 10 (@) or to day 16 (A) post-partum. Control rats received normal rabbit
serum alonevinstead of A-LH (Q). Vertical line indicates standard error of mean value.

a . Significantly different from the value at day 0 in each group. (p<0.05),
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