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A Basic Study on the Initiation of Human Parturition
—Contribution of Amniotic Fluid and Fetus
to the Initiation of Human Parturition—
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Department of Obstetrics and Gynecology, Akita University School of Medicine, Akita
(Director : Prof. Masahiro Maki)
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Synopsis In order to clarify the mechanism of initiation of human parturition, the relationship of amniotic
fluid and fetus to prostaglandin synthesis was investigated. Phosphatidylinositol (PI) in amniotic fluid and
phospholipase C (PLase C) activity in amniotic fluid, amnion tissue and neonatal urine were measured.

The results are as follows.

1) PI in amniotic fluid began to increase from around 30 to 36 or 37 weeks of gestation, and then
gradually decreased toward term.

2) PLase C activity in amniotic fluid was demonstrated. The activity was low before 30 weeks of
gestation, but gradually increased toward term.

3) PLase C activity in 105,000 X g supernate of amnion tissue homogenate was 43 fold higher than that
in amniotic fluid.

4) High PLase C activity was demonstrated in neonatal urine, which was 58 fold higher than that in
amniotic fluid.

5) The molecular weight of PLase C from neonatal urine was estimated to be 33,000 daltons.
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6) PLase C activity in neonatal urine has enough activity to produce arachidonic acid in amniotic fluid.
It was concluded that the fetus relates to the onset of labor by producing arachidonic acid in amniotic fluid
as a result of the reaction between PI from the lung and PLase C from the urine.
Key words: Initiation of human parturition * Phosphatidylinositol « Phospholipase C * Amniotic fluid «
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Prostaglandins (PGs) DO¥EE(ERAH LTI
nTab, 40 % Tk PGs DO BEFEFRC BT HE
EERELDCINRTECNS, i, DI
PGs OHiERBECH S 7 7 % F vEBERBEITOW
THLEVEELBEIho2bY, YV VIEE
—7 5% ¥ vE—PGs EAERCHET 2MAELE
LRTETL5,

LE, EKEREENGHEFRICED X 51D
Mo T\ B0k PGs BEAERSDR 2 BHT, 7
5 % F v B ¥ 8 o B8 § % phospholipase C
(PLase C) ¥& t# & # o # B T » % phospha-
tidylinositol (PD % {lE LRE 20 2 72,
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1. 3E7krh phosphatidylinositol (PD Ol

kR EEIER RS & LR A TR 2
FFie 5 by, BB\ EERREINICE S < FRER
23R Ue, RESERLMMAFER TR D
BB X, —20C U FIBiERaET 50, LD EER
Bricfit s Ui,

PI » 43 Alexandros et al?DZERIL I %
thin layer chromatography (TLC) TfT7z-27c.
A & v & — F &L T Sigma f£D

sphyngomyelin (bovine brain), L-a -phospha-
tidylcholine (bovine brain), L-a-phos-
phatidylinositol (soy bean), L-a-phosphatidy!-

L-serine (bovine brain), L-a-phosphatidyleth-
anolamine (egg yolk),, L-a-phosphatidyl-DL-
glycerol (egg lecithin) %M L7z, TLC plate
3. Merck #: o TLC plate silicagel 60, 20cm X 20
cm, layer thickness 0.25mm % £/ L7z,

ST H HEKREL00xXg TUHREELL, £
EEIml % & b, < hic Folch ¥ (chloroform/
methanol=2 1, v/v) 3ml % jnz 10 RE L
Fo. FOHEH1I1,500xXg T 5 FRED L
chloroform Bx & &I L, N,R TcFE L
fo. =R x A ED chloroform CHE» L EE %L
TLC plate ~5 > L7, Ffudzs— FEIEHV
<FFieote, Plidzaz v A —FORIEL D RE
L.

wiz, Ff X7 TLC plate & SHIMAZU,
dual wave length TLC scanner CS-91012 %13 T
densitometric trace % & 7. & & # X
reflection 2. C reference 760nm, sample 360
nm O ES S S A¥ v v &L, chart speed
1t 20mm/min. & L 7. & b 7o densitometric
trace % ) VIRERSZ L VERD, TOMK
FEENDLERSOHREY RO, Z ORI L,
ACBEER—FBe F 5 72 vEMI Lo Tl
ELIkY VIEEOEE D PLEEERE LT,

9. Phospholipase C (PLase C) T&H#ERIE

(G) EEOFH

PLase C B BITE LY, /NEFFRSFRPIFERT O
ki # U RI % fi\ 7o enzyme assay I & D 1T
feote. FBE X L-a-phosphatidyl (2-°H] inositol
(9.3Ci/m mol) (Amersham) 1 L-a-phospha-
tidylinositol (Sigma #) &M%, B 1~ TFH
TYEg LT,

(i) 7k PLase C i&HERIE

27k %100 Xg TLOEER O, £ o B %2250
ul & b enzyme source & L7c, Zh®w3TCT3
5+F8 preincubate L7c Db, #E14041 (0.054Ci,
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L- &-phosphatidyl [2 3H] inositol 15 uCi
(B-arachidonic, a’-stearolyl) (Amersham)
Y
L- #-phosphatidylinositol 4 mg
from soybean (Sigma)
J
Evaporation at room temp.
J
100mM Tris-Maleate buffer pH 6.5 :5ml -
l
1M KCI1 :1ml
{
Hzo :2ml
l
50mM Sodium deoxycholate :1ml
!
Sonicated at 0°C for 15sec. x3
d
H-0 :8ml
!
Substrate Solution (0.045 x mol. ; 0.05 Ci/140 4l)

X1 Preparation of substrate for phospholipase
C assay (100 samples)

0.045umol) & In 2 IBF1 L, 37°C DIREHIE <K IE X
#7z, chloroform/methanol (1 : 1, v/v) &% 2ml
Z M BRI LKKPF~AR, X51210mM EGTA
100ul Zinz % Z iz X b Kt ik, 0.1N HCL
100l Zn 2 BRI L 2 D H1,500 Xg T b5 4MIE
DU, ZBELICEB(A % —AB) 2 b1m] &
» ACS II (Amersham) #10ml iz ALOKA
LSC 700Cc 14 v v b L1 ok, Bl
duplicate Tf77s0 7,

(iii) FfE+ PLase C iEM:HIE

IEHAIE B IR CRB RSB DX (2.21g) 2k
ETcivsrlios, ST-M#E 0.25M su-
crose, 0.05M Tris HC1 pH 7.5, 0.05M MgCl,) 6
ml Zn %, polytron (Kinematica, GmbH), 7
TRYKREIFTAF—IZ X Y KKFCERER L D
WUAET R =+ #B, ZhE700Xg T105K
ELL, IHIED FER105,000 X g T604 =
L LE LRz EiE% enzyme source & L7z,

ZH140u] £105,000x g EE250u] & RERML
37°C ¢ 3 ZfHipreincubate L 7z %, 50mM Ca Cl,
1041 20 2 RS % BitE & 27, LU BB HTR
DEBHTHS,

s

CIRE L FRIRED HEETiT oot 2,
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(v) #HrE R+ PLase C iEMEAIE

Apgar score 8 RLLETAK% 6 BELNOLER
IREHT A JE 0> BT IR & —20°C LA F i it L 25
EFChRALT.

FAERK%1,500Xg TIODRLERL LD, *
D _EE250ul % & Y enzyme source & L7z, Zih
I~ buffer A (10mM HEPES NaOH pH 7.3,
containing 1mM EGTA) 500l %, k<&
AL IKKF I T,
BRICAT 722723, chloroform/methanol (1 : 1,
v/v) B H3ml & L7,

3. #EIRIR PLase C DEf4ksaHL

FHERRORE, BREIRIRO LB THS,
%, LTPOBIEITXT 4 CUT ot

PLase C &M OHIE LKA Plase C &M D

enzyme assay (& (iii) & A

enzyme source
Z50ul &L, 50mM CaCl, 10xl #5n%, chloro-
form/methanol (1 : 1, v/v) B % 1ml & L7-,
FIEOLED A 5 7 —ABHB500ul &0, iz
%5 ACS I1135ml & U 7-,

R L 72 IR %2900 X g TL0GR1EL L, Bhhi
LiE133,180ml THot, T HIEHOKEE T
T=2v ATz GO%EFD BE X0
10,000xg T 5 im0 LitELX B, Bohi
Uit % buffer A WML 7= b, [ buffer % 3%
FotR & L C—BHEN L. BH#%, DEAE
sephacel (Pharmacia) #7538 L 7= column (2.5
cmX22cm) WEML, 0 buffer A 2% L
0.10M, % X 0°0.15M KCl iz X b step wise elu-
tion 177227z, 733, fraction volume 1Z5ml ©
flow rate (2100ml/hr. & Liz, S0 X 512l T8
bh7c& 5B O Plase C OEMFRIRO Hc
WELIE(K2)., ChbLOLED 5 LIEREDOED
b o3 % &9 visking tube iw Ak, polyeth-
yleneglycol (Sigma) DOREEMF 4\ HE %
#2.5ml I R HE L 72, = o ¥ #E ¥2.5ml % Se-
phadex G-100 (Pharmacia) %738 L 7= column
(2.8cmXx50cm) #Fi\, flow rate 0.39ml/min.,
fraction volume 5ml DE&HTH A AHBLT-. &
biic&5E O Plase C &M% Bl o HiEchl
LK 3), ¥k, BHOFEERIT Bradford® &
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2 E
:
5 &
2 100 1 L4 2
o [-9
& Coh
S
a
2
0 Csoald
1 ) 1 1 ]
70 80 90 100 110
(Fraction number)
2 DEAE-cellulose column chromatography of phospholipase C in neonatal
urine
+ 3.0 .1.
E
50 ]
-‘ void volume total volume ~
y \
(]
40 2.0 %
2
I 3
o 30 £
3 &
3 2
= £
201 1.0 9
3
S 10+ =
=™
0 -0 v T T v * - T 0
10 20 30 40 50 60
(Fraction number)
X 3 Sephadex G-100 gel chromatography of phospholipase C in neonatal urine
B X of., », IEESOEABE HES ER LI LY, R

5SFB—<—H — & LT Sigma #:® human al-
bumin (M.W.=68,000), ov albumin (M.W.=
45,000), soybean trypsin inhibitor (M.W.=
20,100) % F\>, void volume & total volume (3
FhZFhnblue dextran 2,000 (Pharmacia),
DNP-phenylalanine (Sigma) =X Y RELTZ,

oA
(1) 7Kk PIIZEIR30E LR TREHETH 5

36V LITETY — 2 L7 b, DARBEEBERIC
Hotz (K4).

@ RS b RPEHFTDOFEKSE
Plase C BEfEn ks e E RA BT, ¥
k2 IEIR19:8 4, 53038, 31ED 53618, 37THBLDL
A2BD 3 7N — FRSTEEERELE. T5L
FEPRSOE LRI TR & A KBRS g2y,
e AR T Ic o CIEME B I I D M A R
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(mg/d1)
3.0}
F—— : Mean + S.E.
2.0
1.0
o T Y Y !
¢ 20 25 30 35 40
( gestational weeks )
X4 The content of phosphatidylinositol in amniotic fluid during normal
pregnancies
‘o . %* 1 Phosphatidylinositol-specific phospholipase
so reers C activity in amniotic fluid of various weeks
) of gestation
o]
= ¢ weeks t. : total nmol/mge
E o 3¢ . %ecéeks n mol/min. p(;oiein(mg) protein/min.
E 3.0 4 40 0.51 0.875 0.58
§1 36 0.37 0.675 0.55
p 32 0.31 0.775 0.40
° 19 0.21 1.625 0.13
H 32 weeks
E e
2 2.0 .
j g LR Rbhicnot(FE1, K6). ek, @D
3 ¥k PLase CIEHDOBIE I H 10T, pH =
g . Ca 1 A+ vBEDRREIITIcb ot s, EEBD
101 = 1 esks RIGFHD pH (26.6%:56.8T, Ca A # +130.75%
& 51.52mM DOEIFTH 7.
FED105,000xg ki % A\ T K REE605
. " - - - - ¥TO PLase CIEMRBEIE L& 2 A, K 7TIRE

incubation time (min.)

X5 Phospholipase C activity in amniotic fluid of
various weeks of gestation

bivie, % ZCIEIR19E, 328, 36, 40EDE
K A CTRIGRH15% % € 3 5B I iEM % du-
plicate THIZE L7 (K 5),

RIS DIESRRERIT A 5 ZEALIIEIR 1958 5 540
HET, ZhEhn0.13, 0.40, 0.55, 0.58n mol/
mg-protein/min. T, EIR36:8 ¥ CLLHLIE M A 1
LT %45, (EPR363E & 408 O Tl 313 &%

TLOCHNEESABD bR, HiEE25.1
nmol/mg « protein/min. & EXKICH Tt h
<, ZTORAMETH O,

FAERIRDL,500Xg L iz58\ - PLase C &
BEAFFAE L, #1233, 3n mol/mg - protein/
min. THo7 (K 8),

Plase C &M 2 IERIFEK, X, HAERR TR
BT5E, ThEhohEM0.58 25.1, 33.3
nmol/mg ¢ protein/min. TH b, FEWRREFD
PLase C &M1& b Eooite,

(3 HFAERR%I00Xg TIOHREHEL LI L
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0.6 1

0.4 1

0.2

SRR BT B IR

A EREE38% 3 5

3,180ml & A\ CHENT, BUELELhIEOEHR
¥ % DEAE cellulose column chromatography
1w, KCl T step wise elution 477227 & &
%, B2 &ET X 510.10M i Plase C &
Bov—2NBbhi., 2T, RATRLED

o]

" 180

404

- 120

207

Inositol-phosphate released (n mol)
Inositol-phosphate released (n wol/mg*protein)

19w

various weeks of gestation

36V 400

(veeks of gestation)

K 6 Phospholipase C activity in amniotic fluid of

0 3 6 912
1 30 incubation time (min.) 60

X7 Phospholipase C activity in the 105,000 Xg
supernatant fraction of amnion

=
2
12 3
= - 0.6 &
s 9
E 10 :E
3 2
g >
5 & L 0.4
“ 3
o
2 5 ¢
:
£ g
L4 L 0.2 &
0 o,
s &
H 2 8
hel
g
0 . . [
15 60 120 180
Incubation time (min.)
® 8 Phospholipase C activity in urine
% 2 Partial purification of phospholipase C in neonatal urine
Ste Total protein | Total activity Specific activity Yield
p (mg) (u mol/hr.) (1 mol/mg+protein/hr.) %)
Supernatant of 378.4 156.2 0.413 100.0
0 CenaS0s 91.3 9.77 0.107 6.3
DEAE-Cellulose 5.6 4.06 0.725 2.6
Sephadex G-100 0.7 1.87 2.668 1.2 |
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60

50 4

407

30
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I
H

<— DNP~phenylalanine

<—— Soybean tripsin inhibitor (20100)

<«—— Ov. albumin (45000)
<—— Human albumin (68000)

207

10 4

<~ Blue dextran 2000

10*

10°

Molecular weight

X9 Relationship between fraction number and molecular weight

HZEMEL, X 5Ic Sephadex G-100% T #
NHBE TIEOlc L A, R3RT L SIS HE
#5529 (elution volume 145ml) v — 2 £ L T
PLase C {EHESRD b iz, ’

ERFE~— I OB FTEES L HTTED
XN EDBERER IR LA, ZORLLH AR
KA PLase C D4 F &3 X %£33,000 & HEE
Ihic,

SEDER T, FAERERY 3! 225 Plase C
D¥BSRERABAA L 7S, F ORIDIEM: D EINE
3R 2R T LB D THo, Sephadex G-1001
X0 BRI & e iG], 2% T, HiEME
2.67u mol/mg - protein/hr. TH o7z,

=z E

(D F7krh P OFBHZ DT

FXKFY YIEE D BRI oVTIE Giudicelli et
alYOLU T O|MELR B B, Tiedb, FERD tra-
cheal fluid & amniotic fluid ® V VBB % HE L
7oB9EC, tracheal fluid © F5 %% amniotic fluid ©
H3BELEETRTRD, LrbEBbbF0M
BIZENRNZ EnD, ¥k ) vIEEORE
TR EZE 2o bDTH B,

FARFO Y VIREOF TS & D3RR B
B R3 5 b D & L T phosphatidylcholine
(PC), phosphatidylglycerol (PG), PI ® 3 3 %
EFHEILT50, PlOoEEH & PCKLOPGD
KB L 3K E S B p00 Pl R30EE

LFEKPIENT, 3687\ L3TETY —271cle
o DERA BRI % & 525, PG X35EEM S, L
€ PC 1330;8E 2> 5380 Uik U b LA 51 % o
mMLo3F%, IEMBBOEETHS &b
% Pl DMEIR36E SN LITELSEA LI LD 5
DIEA 5 B, T2 \~T Kulvoich et al. ik
DESEEEL TS, Ticbhb, MiaOHRESR
EEMRAEE 25 &, RS L MR
TERE s & R Ba 23 BR IR e AL 3 5 5B %2 C respir-
atory epithelium 2> 5 @ 73325 PI 26 & PG ~ &
ELL, Zo7d PLITEIR3GEE HEA L PG
(TIEYRISEE 2 LRI B L BT L T B, L
L, —/iTid+27% PGB X RDS  (respir-
atory distress syndrome) DRIE (L 7a\ 23, PG »3
< & RDSHFEFEL I WEBE R H B0 L o,
PIIRE & RDS FHE & 3HBIL 7o\ & W 5 520
b0, PlOBAEMBEBAOENLSES Eb 25
PNIEEL WRIETH B,

—75, P1 % Z ORI Te R IFERM R 25> BB &
1fOMBIZERLAT 7Y vBRE, FLT2/0
MELCECT IF FVvBEEHFLTWS, Lind,
PINESGHKINEBETT 5+ N vEEE PLIcE
MBI ORI T, TorABEILIIRVEE
L, 7% FvBBICEAR PI 2R IR T\ 5,
ik, 7 7% F D Prostaglandins (PGs)
DEIEMETH D L, 75 F FvBOKE
SNHBLLCPINEELRRELRLLTWS
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DTRIRDEEZ BITWV5Y,

CDXHBBENSORA L, ITPR36:E7\ L 37
BECTHEMLZhDERD LT < PIoEAL
&, FEKd PGF e BE N EIRIGEE ML
U DSICE S L3 % Salmon et al??DOH|E
LIERIBECEEEND D LE 2 DNS, T bbb,
27K PLi PGs BEAD 72D I HBE S WBA T 5
DTV EE Z bR,

U bEnd, PIRSEIRDZEICED, 7TFF
Ny X Bk PGs A EA I Tu < FIREHES
Erbh, ¥, TOX5KTIFFVBELR
ARA R TH HPIGHEBESE 7 7ci B phos-
pholipase A,# %\~ phospholipase C i&E23F
KPHFET BRERESRE S i,

(2) 27k PLase CiEtEico\T

PGs & 5 iBatA & IEMBERBERERDH L S
TRy, EFaF, FKd, FEH FIE W%
BE7s iz dsi) B PGs AW TOHED
O E T 512192029 & f-[EERIC PGs DFl
BB CTHDHT TF F VB OWT SRS,
IR R O VR RAITEE & B BICERREF e 7 7
FYBEEATSZ LT, GIEHRGEWEDOS
iz Fe b LTz &\ 5 MacDonald et al.’® o
WED, DHRFERLETIFFVBREDLIDY %
BRI RL T 5,

7 7% FVBEREGATERZDOREAEDY v
a8z = AT A iEE L THEET S0, PGs ~EK
ERTOL EDICTBEHRE D7 7% ¥ RRIZIeS
DERDD, 62T, V)V VRELLERIDT Z
¥ § v k% 4 % 3+ % phospholipase ® {F F 3
PGs &R D 1 BFE &\ 2 529, —RAiERED
7I5F FvBEERT HER L L Cphos
pholipase A, (PLase A,) & PLase C L2735 %
2%, 4&ME, FEAKF2 Plase CiEMEEZ RH LAIEL
ek A, HRERE & B IZEDOE/|IEML T
Wb I ENbhote, L, EEELELTCLa-
phosphatidylcholine (8- [1-**C] arachidonyl, &’-
stearoyl) % A\ 7 PLase A, assay Tl¥, FKHf
iz PLase AiEMEI R b hviedoie,

LB, K Plase A iEMEE /o2y
PLase CiEMN B B Z Ebole, £LTC, %

HEmE3SE 3%

O IEM TIEIRA0E 2 12100% & 3 5 L IEIR19:8
T1321.8%, 32:BTi368.6%, 36 TI393.2%T
B, IFIE36EE E TIRFEEN LR LTV,
FRUBEIAE B T d D EE L bR,
i, 1L T nnDs, [ER25E T o1k
DETEMNZ ENTICRECEOTEFIDF K%
FAT PLase CiEMZHIE Lic & & A, IEHIFEK
I A BCIEELRRD bR, EFL L HE R
%, BERBEWERTHS LBbnl,

COTHEEBREEY L OIRLDRT
B E, HBTHBPlOBYIFRD X 5 1iE
PR3GEEL BB b, BERTH H Plase C OfFEHE
BRI ZOETTCRFERICEL 2T\ 5,
F1-EAEYTH D PGsico~Tik, Salmon et
al.22%> Hibbard et al. 'V MEIERFERIC 1T 53K
1 PGFa ZRIE L CHMERH B, ZhiLL b &
W& L, FEIR3GEMT T EMEER & 55, TR
368 % B Ic KT PGFe BNABE L, DR 1
TR EHIBLT, TOHEMIEETOHRKER
HEITHELTWAD, ZDX5 K, FETHS PI
LEEFETH B Plase C L EAEWETH 5 PGFua
EDRERIZ R U < UTUEIR36GBED FKOFTE
LT3 2 EFFEEICHEREVWC L THD, E
Be EEPREIC D BRI ot WE T, F
WOEET 5 TERMEIHTL 203z ORFHiT
BHBHENHZELVEEREAMRNDD LB,

2%, SEORBRTIFEKRLD S DEEEHICIE
A &%, pH = Ca 1 4+ vOREI T lenol
25, ZRERIER N X I\ IREED FEK TIEMD B
ENEISWERISELI LD THS, Plase C
DT L&A pH 6.5~7.520, Ca 1 #+ v ERBE
130.5mM (LasL, 779% FvBEHRmT 5L
10~50uM D Ca 1 + v T HoEEERETE
ENTHY, ERRBOEHZZOEHEBEATD
DlcbEZ2bhB,

(3) ZEfEE PLase C iEMEmD\T

Schwarz et al2®@PEIZIL7 5 F N v E
BraTh Tk, Li»bREEBEGE CIBEEE
CHNRTT7 53+ FVBESENERICEDV T L3
HELTHD, SEFRCEET 3 IBREOFEE L EH
ThT\vb, L TR PGs ZEAT % Mk
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ELCHMEMBICEE L, FELMEEDO Y V5
BHRo775F FPvBYAIELLEZ A, PE
(phosphatidylethanolamine) & PI OHIZ& % 1
57 7% FVBROLHBSBERRC X Y BHEICED
Lick#E Lz, SHOICFEE, MEE BRERC
(% PLase C, PLase A, G FEAE L, BicERE T
L RMBESCHERICHAN3 ~ 5 F0oREEYHE
LTWBO L /RART W5, ¥, Plase CiEHEIX
PLase ALiEME X D XA E L, Lk EEFD
EHEDZPEEME L » R TERBICE V- &
b, FEOFTPLase C AN L7cT 5 F N VR
BEMSRE VTR R I oy, LW TE Ao
TS EBELTW5Y,

IR L O E SRR 5 PGs &1
BEIZD\~Tid Satoh et al. 2 DIED D 5 43, PGE
RERFECES SR, PGF R TEHEK I
EEIND, Lrd, FECIIHEESHRERC
10535\ PGE, & REEVHEAET 5 & L 2340
LITV B,

LlED X 52, HioRkEFHEE O 1%
BEThHrEEZOLNRTWA,

% O F & T X Plase CiE ¥ D90%LL E #°
105,000Xg FESEICH BV &b, S, FEE
?105,000 X g F{E4E % enzyme source & LT
PLase CIEMZHIE Lz, #ORKEE, EBEFOFE
HREKPOFEEOMECTH O, FED
PLase C it 2° cytosol 7 T » 5105,000 X g
EESECHD L ERELB E, FEXKFD
PLase C &M IXFEEMEMS O —HMRE 2 %8
LTHHELTETCWBE EdE 2 bRk,

(4) #r4:RIR+F PLase C &

R B G R & s D Tk TR SR I B 5
LTWBTHAI EEZLRT WA,

MacDonald et al.'2i3K, B, #MEE, B
A BRI LIERCAR# A fT e o T v b
ERBRTEDY, EFRELREAL A LOME
HEHL TV 2D0TRRVCHEHRAIL WS, L
DL, SETODEARBIRE N U CREREIRFK
WED X SIS L T 5% DT D\WCILBRE
wmENR T,

SE, FRPCEERBE &b BT S
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Plase CTEMARHEL, ZzokEE L THBEREY
E2FERRERELICE A, R FEFHID
BREMELTRD b i, £ OEMEOE JLFEKIC
58 THh v, ko PLase C &M D #EIR
ELTHRERARLE 2 b, RAKRDWTH
FRRIZFA 25, ARSI Plase CiGHIE RS
nishoie,

PLase C # B—E k8L L 7822 Hakata
et al.?, Takenawa et al?2iIc X > Tk I T\
%. Hakata et al. I bovine platelet 7> H¥EHL L
72 PLase CO 4 FE%143,000& &5 L, %74
Takenawa et al.l¥rat liver?s H¥5%. L 7-PLase
CoOHGFEXT,000LHEL T\ 5, &6, K4
DFERR D HIMHREE L7z Plase COS5F &
(23] £ %£33,000CHote, SEITTIROIBIIER
IBREBRT v E =7 250% OUE X 1F TRIE L.
UL, R2IRT X 5 CHERRDI0Xg i
DBHORDOEMETHHMBT v £ = v 2 DWELE
5 BT TIBEIRER I EmD TEL, SHEAE
DEBVBDLEEE L bht,

Keirse et al.O#Eic L % & IEc BT 54
BERE DFE KPR 7 5 * P v EBII#2ug/ml T,
MacDonald et al.*®ZZHE B A LRI ORESE D 72\
RREETIX100ng/ml BifETH B LME L T 5,
SEHEIE U IEBFKCE E 15 P A30.015mM
B THAHZ EnbELD L, MRORFICEE
b Plase CTH47k7 5% FVvBAEKFIZ
EAINDFEICLY, BESFEKRPERDOD
% Plase C &35 LicX b, FfEHEFIC—
HWEHE L CT\Wb 2 AR I N,
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