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WL B OIS, SRS, SR, BT REBL O HOERAER T 5. TR S W R
SOZALIc DV T, HERRBG VE Y B OWR T 0 4 KA LR v ALICH L SRTE I
ZREMIKELFEES OB OYED, AEERPPOS ATV FLE YOEE GHRIN T S,
N5 Fv Vb ED—DThH B,
m%ﬁm,1%6&MHmmm;afﬁﬁéntﬁﬁﬁmm&ﬁé&f%F$W%yf@50
FEGL AR, MEIRE vy b OIMATHICHEIE L, S BcBE L TR ORME U A 20l & o il
AL A THBEFEZONT N, TOROAIICE T, I v b EBDIE U AGER
& L OWYNTE WT IR O45Ed, TICPRTELES L EhRan, F7, #EHA5E
Wiext U CERISEYFRINR LRI T LI RB SN TE /. LALLM, ERKICE
I AEHPLAWMBIC OVWTIRADEREPEEINTE -7, UL, #fE, AEEEYE &L
TOY 5+ v VIFEHTAREDSFEZ T, Bl bl SOMITNER LTV 5,
AT v P EHY, $E2EIPSHMONTOREW Y 5+ & v D5k & OIEH ORI %
& LTETF L

Vo F2Op iR & EHRE

1) V5+vroiRERE (=9 20 E CAEIE 2HIILT, HRUOEESRBLU
LFdickls it B ) 7 & Y v OEEHETR A, TORR, ARG EIE TRB S ch, TR
PIADKREBRBHE ICERD SN > (Table 1),

2) BERNICBIT Y 7+ v OoHEBERER, AVNEEEEEEED TRBSho,
BARPIA OB 3B o Eh - 7,

3) FEYRHAA B CCEARBD Y 5+ v vOBIREEZ TN TORER, ) 7% v U EYEYE -
3, HRI0OBE» oS h, HRIGHUBEHIC LA L, BIR20ICE -2 iKE LIz, £Dkid
SIEICIET L, D% FicidEIcR - 72 (Fig. 1).

4) LLEDEERMNG, V54 v OSWEREITIRBIE R AME T, FARSDOSRIBIE
PRy — 27 ER BT &R EN T,

BHROY T F 2 ni

ALY, TSI OFERPITROMERBICAESHE R Fa 4 Fhr®y BT ovs 250 )
DHWEHEE L THOoNT 5, UL, TOHBIEY) 532 v DORIETED 4 T & S
LIS DT, WD 7% v v BB DV THAN T,

1) IERICE o SHEHROBMMIVEARR Lic, £O8E, IFRIA® LT, &AM
13EIC 45— 38 ~ hydroxysteroid dehydrogenase OFE:ASA S, MEVE ZEE 2 0 2 74
DI bV FYT, KCRELULBE/AMIALE, X7 o4 KM O NS Tho 5
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NTOBLeDHBESNI, LdL, Y73+ Y VEBMSBALE ZHEEREOEATE, BEE
i (—EORAETHE W ABCEBETFEEOR VAL STER 200 ~ 300 nm OREOE
$) OFLWEMBEAD S0vic (Fig. 2) '
2) EEFABERLIC DT, Acid phosphatase (ACPase) OEBHEIAL MR AT - 20 7
DR, ACPase B DHOBABH CTRVWIZINIIED T, KEHOER TR ShEH
-7 (Fig. 3).

3) EABNABEOY 7% ¥ VEMFERIC OV THE N, £0ER, RBEHEBERIIZ 11,000 rpm
DEDICET D (Fig. 4), COESH» LBV ) 7+ ¥ VAYEERSIRE S iz (Fig. 5),

4) BEABEICOVWT, Y 7+ vV ORBBHENIBRE 21T- 7. TDER, ) 7+ v v RBEE
HRABSORABERICRED O h, BHAENIY) 5+ v B Th 5 LEAE SN (Fig. 6),
5) V54 v VEROERE BB DV TREMIMLENIREEIT /o ZORR, VIdy
Vi, M1DIHENIETHERGAE LTARSH, ROTINVVEBGEIN T o2y vy
et %203, SOIKBAENE LTRALTHEESh®k, BOYWERICE > TEEMK
DOoRHBEENS T EHERI NI (Table 2, Fig. 1o

6) IHRMICE T 2EAEMIEO Y 5 + ¥ v HUEEIC OV TREIT Lic, ZOBR, EEMEE
TR OMEVNaEK, T VEER, SRBEROEEEEL U IFVVEFWTEY VXY
SRS U TOBREER BB T 5 Edbh ot 1, HRBICEFT, ThdD/NEED
ARELLEML, VI v vOAREBRERE ST, UL, HRX0EPOSHICESLET
OEHED S bic, BROFRHEEREL, )7+ v v OBRMEEETEL /2 (Table 3),
7) UEOERMS, 2704 FAWREE LTERSINTE LEFMRICBNT, )7+
YI3—EORRETH /B 200 ~ 300 nm OREWER & LTHEEL, ZOARK - B
Palade i€ X DIRIBIN TV S s v /¥ 7 DHFINEERICE DS CEPPEOP EL T, &
S5IC, DUAEBNC OV TIE, HIR208 ¥ TREBREN (BRAD ZRdH, AaRESWEEDTHE
RITET BFR20BICEBVT, BB ICED S T EpBbroT,

DEEEEEZAROE LY X D4EIBEA

EARMlcB 0T, ER08LB) 5+ vy ORWMESBTEREBLTEPHOP LIS 1D
T, DHBRICESENT, )53+ v OEBERIDOTHRALRAS .

1) HRBicBE A0 Y 7+ ¥ Y OHRICODVTHN, TORR, Mty 7+~ v BER
FIR208,» 521BiIch 3 TEBIC ER L, HiR2IBIRE -7 1GEL 1248, g1 BRZBRET
EUVELIT -7 (Fig. 8) | |

23 ERARED S HRICE B TOFEREOHREMC DV THN, ZOER, EiR21H
HH2BICh T, TESHEIMHE THEM (creep rate) PRBEIKET D, F LTI LI
LOELR PR TR AL -7 (Fig. 9). BERRODVWTHEKDOEDLA LN, £D
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B FE \EOMEFIHERITOVTE, 35— VYRR LTIl o538 U L
T, 35 —4 v typeBlichs b &, MEBHICZ LY typel 25— 7 vHsHiE - B L, #5Hig,
I ED typell 25 =4 VYHIRBRICHEL TW e & 5ig, 25—+ VEMEOMT &

(8 3, mARELL, eT7vorvBERLELLT T4 7 ) HrHEB LTV,

3) My 5% VIEED LR AR AEESESIE, ERFPIIMEREEITVITED -
BAERNIBEOSBEAICOWT, BFRBICET 2/ (DHRErERE) 2H~. € OER,
M) 54 v viggEo ER 2R < REREHY O o BRI, EREZO oAV IR
Fa{rhvesORSEEBRIEL, FE5 ~ 6 KMOEMIcH -/, TOEE, EEROZ
NEHANT, EWICHERL TWe (Table 4),

4) Y 7%y yOMPEIC ERB A SN OCIEIREAPIIERES v FE2BWT, U 7+ v Vil
ikl Sick 282N TOERE, EEHRBCRESNS L) WAoKiiomdY 5+ vV
BEDOFENFIEREINILBEICOS, EEHLERC, FEEERRBEIZFLIEE ST
+oickiLL (Fig.10) , HEBRBEE TS, 27—/ VEBHERRKELEZFTH> 2 &, typel
25 -4 vOnEE typell 277 YORBBROREE, KHEROBBEEZEDHLET VO VRO
BEINDPRE CH - 1. £77, DHRATERRICOV TS, FLLEHFIN, FEBREEHL LN
-7z (Fig.10, Fig.1D,

5) FIEFRELOAHICEZFTOMEY J+ v v ORGSR DV TR, ZTOF
B V7 yONM Y - ICRBERERAS SN, ER2IB ER228ICY 5 F v VBE
DY — 7 BRDONFe E— 2 HHEHE2IE I BB L BETE, ARIEERE I, —HE— 7
DSR2 A B L2 D TH, SHRIE23HIGET »7ce X 5IE, E— 7 OHBED O FH245
BiC, HEBRBINT (Fig.12, |

6) LILOKERD S, HROAUMED SNAMD Y 5+ vV BEO LFE, Fig.13 IchR
bl ki, FEHEORGHBOBEZE/LSE, FRICLEATHEL T KKRILsE 3
CEMHLME - T, TDER, FEHEE, KRESELLTOREZEEL, BTFIEER
AR, POEPCPICERTE 2700ic, HEFRERMITIERSNIbDEEZ SN, &5
i, IMpEd ER L TE— 7i0ET 5 &, 4B THldthE 5T bbb -1,

PLE, AR, Vv rBRFal Frre Qe LTHMOoN 38 ED o9 sh,
FERELZRM S L LILL - THBRBAR, & CIETF OHRBICHKEDEREEZ R LTVALT
EER LI LT, AR ORER, 2E T, BAEMAOIRE & BEEICH Sl 6725
Lic&FBA B, £, fEHETE, )5+ itk 20MFBAEROTEEM AT LIz D EEZ B,



Table 1. Effect of the homogenates of reproductive organs and fetus in Day
20 pregnant rat on the length of interpubic ligament of the mouse

Organs and Dose (mg of No.of mice. Interpubic 1i
fetus freeze-dried) length (mm) gament
Ovary . 0.5 13 2.07  0.44
1.0 9 2.84 ¥ 0.57
Uterus 0.5 7 1.13 ¥ 0.27
1.0 6 1.11 £ 0.18
Placenta 0.5 6 1.03 ¥ 0.22
1.0 6 1.08 £ 0.09
Fetus 0.5 6 1.16 ¥ 0.38
1.0 7 1,13 £ 0.27
Benzopurprine 12 0.92 ¥ 0.26
4B (Control)
(mts.n)
3 .04 Parturition

2.04

1.04

Relaxin (pg NIH-RXN-P1/ mg freeze-dried CL)

04 . -
0 3 8 13 15 117 20 21 22 1 day
Estrous Post-
cycle Pregnancy partum

Fig.i. Changes in biclogical activity of relaxin in corpora lutea (CL) during
Each point represents mean pt S.D., expressed as

pregnancy in the rats.

ng NIH-RXN-P1/ mg freeze-dried CL.



Fig.2. Electron micrograph of a luteal cell in Day 20 pregnant rat,
The luteal cell has the ultrastructural features as steroid
secreting cells; the cytoplasm is filled with smooth endoplasmic
reticulum (SER), and contains mitochondria with tubular cristae
(M). Note that membrane-limited dense granules (arrows),
measuring about 200-300 nm in diameter, with matrix of homogeneous
and electron-dense, are seen abundantly near Golgl apparatus (G).
x 16,000 Inset, The dense granule.

Fig.3. Acid phosphatase activity of a luteal cell in Day 20 pregnant rat,
Two granules on the left-hand side contain reaction product showing
the activity, while the others (arrows) have no such product. x 58,000



Fig.4. Electron micrograph of the cell
fraction obtained after centrifuga-
tion at 11000 rpm. Dense granules

(arrows) are abundant in this frac-
tion, x 16,000

Fig.6. Ultrastructural localization
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Pig.5. Biological activity of relaxin in lute-

al cell fractions of Day 20 pregnant rat.
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Table 2. Density of gold particles showing immunoactivi-
ty for relaxin in various cellular organelles of lu-
teal cells in Day 20 pregnant rat.

Organelle No.of gold particles per organelle
Dense granules 15.0 ¥ 6.24
(Relaxin granules)
Immature granules 7.33 £ 2,79
Golgi apparatus 2.96 L 2.24
Rough endoplasmic _
reticulum
(m2s.p.)

Exocytosis

Fig.7. Diagram of luteal cells
showing intracellular trans-
port of relaxin granules.

apparatus

reticulum



Table 3. Morphometric changes of cell organelles in luteal cells of rats

during pregnancy.

Organelles  ______ o _. Day _of pregnancy e
8 13 15 20 21 22
Relaxin o¥ 0.24 £ 0.17 0.34 £ 0,22 4.85% 2.22 1.35 £ 0.848 0.74 % 0.66
granules
RER 0.68 2 0.30 1.85 %L 1,49 1.90 % 1.09 2.59% 1.40 1.33 % 1.54 0.90 % 0.68
Golgi 2.86 ¥ 0.97 2.96 ¥ 1.17 3.24 Y 0.99 5.23 % 1,19 — 69t 2.2
apparatus
Lysosomes 0.21 ¥ 0.17 0.34 Y 0.18 0.45 % 0.17 1.19% 0.37 1.04 Y 0.44 1.09 t 0.47
Lipid 2.77 1 1.85 2.14 % 1.8 3.41 %305 2.83%2.81 9.79%f5.30 17.2% 7.31
droplets
sk Values are expressed as volume ratio of cytoplasmic percentage. (mMts.n)
ng/ml
400,
300,
200,
100,
O * & L3 L2 L) .
15 17 20 21 22 Parturition
Fig.8. Changes in serum relaxin (®—@ ) and progesterone

(m—a ) levels during pregnancy in the rats.
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Fig.9. Physiological properties of cervix in the rats.
Table 4. Duration of delivery in ovariectomized rats treated
with steroid hormone. '
Treatments * No.of rats Duration of delivery (n)
P(4) + E(1) 20 5.0 £ 2.7
P(2) + E(C.5) 17 5.3 ¥ 2.8
r(2) + B(0.25) 9 6.1 % 3.9
Normal . 24 2.3 2 0.7
%k P; progesterone (mg), E; estradiol benzoate (pg) (¢ = 2
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Fig.10, Effects of relaxin extracts on cervix and delivery.

Group I ([H)} intact
Group II ([EH); ovariectomy (OVE)
Group I1II (E=); OVE + relaxin extracts
Group IV ([1); OVE + heated relaxin extracts

In Groups II1,III and IV, all rats were ovariectomized at 09:00-
13:00 h and injected s.c. with 4 mg progesterone plus 1 pg estra-
diol benzoate at 14:00 h on Day 19 of pregnancy. In Groups III
and IV, 0.5 ml relaxin extracts, equivalent to 2.5 mg standard (
rat relaxin) was injected s.c. at 8 h intervals from 18:00 h on Day
19 to 10:00 h on Day 21 of pregnacy.
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Fig.12. Successive changes in serum relaxin levels during late pregnancy in
the rats. Sera were taken at 6 h intervals from 20:00 h on Day 19 of
pregnancy to parturition via jugular vein. Serum relaxin levels at
20:00 h on Day 19 of pregnancy were expressed as 100%.  P; parturition.

Blevated relaxin levels in blood

Cervical connective tissues

_Groud substamce | _______ Collagen fibers ________
Increase of Type I ! Type III
proteoglycan, collagen ! collagen

1
especially Dissociation | Reticular-like
hyaluronic acid ' development

Increase in cervical creep rate

Cervical scfting

Beduction of duration of delivery

Fig.13. Diagram showing rcle of r=liaxin,
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