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Study on PGDH Activity in Human Term Placenta
—Relationship between PGDH Activities
and Perinatal Factors—
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(Divector : Prof. Norimasa Movi)

BLE Prostaglandins (PGs) fRE# D #E—EME Y53 5 15-hydroxyprostaglandin dehydrogenase
(PGDH) DR R 13 52 X8 & BEMERT £ OBRRYIEL T2 BHT, EIR3TE HEIRL]
Eo e ~ EXEREI67THZ Ay, FERFERT L% PGDH & (p-PGDH) OB #EMEZ#ES L, L
TORERB-.

1. p-PGDH &M IZFIR408 T, 1.103+0.604 n mol/min/mg non heme protein TIEIR3THE, HEIE
3B HL L ERIE T L,

2. #EEYIEEGIo PGDH EME1X1.504+0.587 n mol/min/mg non heme protein, EEDHEGITH,
1.501+0.855 n mol/min/mg non heme protein T& b SERFERIC & 5 Z13FD b i hyoTe,

3. 7 E B R &K RT1.530+0.684 n mol/min/mg non heme protein &, FEFEFEFREEL. 442+
0.236 n mol/min/mg non heme protein TIXHBZEIIFRD b ishDrc,

4, BESEIF PGs #541Cix, 2.003+0.892 n mol/min/mg non heme protein, PGs JE# 541 C
¥, 1.490+0.766 n mol/min/mg non heme protein T# 9, PGs #5410 PGDH {&E# X EFE (p<0.05)
CEEXRL, '

5. BIEME&® PGDH EHZ, 1.573+£0.906 n mol/min/mg non heme protein, % 2 TX1.162+
0.635 n mol/min/mg non heme protein T» » BB ICE <, PGDH FEHictt+ v+ v OB 5 IR
WX,

6. IEIETMEESOEE, ¥ %L, Apgar score, HAERAE, MEBEE, HME, 58FRH & PGDH
TG AEEE M & D fn DT,

Synopsis The high activity of 15-hydroxyprostaglandin dehydrogenase (PGDH) which catalyzes the first
step in prostaglandin metabolism has been demonstrated in the human placenta.

To investigate the role of placental PGDH (p-PGDH) in the perinatal period, PGDH activity was
measured in 167 placentas of gestational ages 37 to 41 weeks.

The activity was expressed as n mole/min/non heme protein of 15-keto-PGE, which was produced by
incubation of PGE, and placental homogenate supernatant.

The following data were obtained.

1. p-PGDH activity was significantly lower at the 40 weeks of gestation than at other weeks.

2. There was no difference in placental PGDH activity between cesarean section and vaginal delivery,
and between the periods before and after onset labor of cesarean section.

3. p-PGDH activity in the PGs administered group was higher than that in the non PGs group.

4, p-PGDH activity of a male fetus was higher than that of a female. This suggests that p-PGDH
activity is under the control of hormones.

5. No relationship was observed between p-PGDH activity and other perinatal factors such as toxemia
of pregnancy, parity, Apgar score, birth weight, placental weight, blood loss, and duration of labor.
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i = #* 2 PGDH extraction from human placenta

Prostaglandin (PGs) (ZIEIR, i %8 7B
e HL T3, PGS (1E&E CHMN e EBIFAY
BL, HOPLEMCTEELEI N LD, EHEAT
VR Dy T RN E LD MBI T\ %, PGs i
FHB B TRE I D2, OFCEREL
PGs iZFE & LTTREIN B vt h, 1972
4 Jarabak'®d v b IE #iZE RSB 13 PGs D 3
D 1 BB 5T 5 B3R T »H 515-hydroxy-
prostaglandin dehydrogenase (PGDH) & E I
FET D LaHE L7, PGDH o4t b ot
BRI IoREt & I 2 7c 517124\ 2%, PGDH
DEFFR), WHEHEBRCETAHEI 0,
SEIEA e P EHERBYRAG, ERAHEO
PGDH &0 EE) X 0 PGDH &E#: & B EMER
FEOBEEEZES Lo THET S,

MBRRUFE

1. %t

B IRER KM BRBEER AR S TR L
R IEIRSTIE 2 D IEHRA LA O IEHIZ © b FAB 16761
R E Ui, 16760 F13FNEFFELIE, 15441
BRESETH O FE 1),

#ECIBAGIH, B RSRERT EYIBAM 217700
e o 4l FERAERENCTEN EYIBM 2177
Db DD IFITH DN, BESBSFI T RS

RIS IRICE Db D144, FBRREEA (T

2ot b DITH, FERFATS « HiEE T lnho
7o BRI HEZ103600TH 5, B ARSI C
HIEERBEY &0t L b 0146, FESBE89%IT
Bt 8Bl OWCIIERBEY, RERLK, R

#£1 MMEXRR
BIHL
7 IR 13
[(E:87] + 4
G (- 9
RERES 154
RS RS - HEE (1) 51
BB 14
Haa 37
PEFRE F - AR (—) 103
hEAE (+) 14
REE (—) 89

10g of placenta obtained immediately after delivery

}
stored at —20°C

!

minced and washed to remove blood in
0.1M phoshate buffer pH 7.4 at 4°C

homogenized by Polytron homogenizer at 4°C

1)
centrifuged at 10,000xg for 40min at 4°C

l

supernatant (source of PGDH)

%3 Assay of PGPH activity

preincubation of substrate and cofactor
(0.9ml of 0.1M phosphate buffer containing
PGE: 10 4g, NAD 5mM)

l <added PGDH (0.1ml of supernatant)
incubation for 12min at 37°C

l «—added 2ml of 0.5N NaOH

maximum absorbance at 500nm (Shimazu UV-365)

DRI, Apgar score, HARHE, BWREE, H
mE, 5weprRkkEE o ENZEEF & PGDH
S DBIE N LA L,

2. H¥

a) PGDH shthik GR 2)  felBgRiER, Ho»

CHERMAETRE T ORBAEASKOI0g Y H

L, —20C RS RAE Lc, BRERMYIL, EDTA
1mM, B-mercaptoethanol 8mM &7/ Dk#40.1
M vV vERREER (pH 7.4) TR RMICMER S %
BrER, B2BED LEEEREZ N, Polytron
homogenizer < homogenize L, 10,000g, 404
EG L CE EBERBERE L LAV, UEo
BIFRTXOKE T CfTieork,

b) PGDH FE#:RIERE: (R 3) [ 37°CT 2 7
B L7 PGE, 10ug, NAD 5mM % %%s0.1M V v
FREE#R0.9ml 12, 37°C Tl MImE LiEk b L
7= E3E0.1ml 0%, 37°C, 1243fH incubation L
7o, WEN L TR 2 E LR ¥4, incubation medium
0.5ml 120.5N NaOH 2ml &z, 500nm i35t
LSERABNE R B SIEHER (UV-365) THEIE
Lz, BHER IS TRARE D DBRIET L,
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W X b, EA X iz15-keto-PGE, & EE#E i3
FHAWCER L, EHEZ Lowry 2V TR D,
PGDH &M EAE E hviz15-keto-PGE, % n mol/
min/mg non heme protein TFH L7z,

o) FMETHALE | HEZEOKE I Student ©
t BER T,

DA |

1, ZEBERIRE

a) hemoglobin DEE DT

el Z e L, FIRNCMBERTZBRELTH
% homogenate & D hemoglobin & & (¥ —%E
2§, LEFOEHECHE Y RITT DT,
PGDH EHEFRBEIC heme protein 20 KT &
R L7,

B8 IV v R AR & O JE 2 hemoglobin 73 &
ALT\50T, RHAIM K ORI % 45ml £
L, A AR %N 2.3, 000EE, 157-F1HED L 7.
LEYBREEBE Y, EEAEAKTIEREEL,
BB DOIEICKE K E N2, BIMX¥10,000g, 20
SREENL, EETHRE L. RE%350nm 255
800nm O THREEHH L KD S &, BEME T
JEHR I & $415nm, 542nm, 578nm IZTEfE 2358
Hh7-(®1). B5# homogenate L5 T EED
RHEEZRLIC,

Lowry B5iC XL 2> CkD AR O RIRMDOE

X1

e

2025

HE &415nm i85 WHERIR 2 D X 5 T,
hemoglobin & H & & TEE I XERAE RLE
bz, WHEQ. 25T TORMEM R OB I
ENT L, EfELYR LK, % heme protein
DIRERMR E L,

b) incubation time D#RE

PGE, 10ug, NAD 5mM %&%:0.1M V v BB
E¥#0.9ml %37°C T 2 7, LEx105/H, B«
preincubation L7c®H &, MEXEFL, 37CT4
ThZ604 [ incubation L 72 8 & D 15-keto-PGE,
DEREIN 3D X 51, 1554 % CIXERIICHE
mL, Dby, 305LBETI b1
ZL7.

c) 15-keto-PGE, DiZ#EhfR (K 4)

15-keto-PGE, 1% 7 & V) ALEE -T500nm i %
E% 3. 15-keto-PGE, 1~10ug/ml #&¥:0.1
M Y v B#E & #%0.5ml 120.5N NaOH 2ml % X
B &R EEOS00nm CBITABRKXEZIR 4 O X
S5 ICEBRCEEL .,

d) intraassay & interassay DB EBRE

R TcPGDHE® ZHE L /KD
intraassay & interassay D EZRE I T T h,
4.1% KX 010.9% TH o7,

2. FT#iE e + 1wk % PGDH &%
(n mol/min/mg non heme protein) (F 4)

Scan of maternal and fetal hemoglobin in various concentrations
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Absorbance (500nm)
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K 2 Correlation between fetal and maternal

hemoglobin and protein content
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X 3 Time course of incubation (15-keto-PGE,)
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K 4 Standard curve of 15-keto-PGE,

(s}
N
1

ABSORBANCE (500nm)

o
—
1

T T
5.0 10.0
15-keT0-PGE2 (1g/ml)

H ERmE3T5105

F4 v b IEHAERE o PGDH &4
a2k PGDH & :
(n mol /min/mg
non heme protein)

liigmasll: | 13 1.504%0.587
[ (+) 4 1.442%+0.236
Fiti 575 (=) 9 1.5301+0.684
BIES 154 1.501%0.855
BERES A - R (4D 51 1.681£0.852
FEEFER (+) 14 1.963+0.974*
PGs 4 1.963£0.598

Oxytocin 1 1.279
PGs+0Oxytocin 4 1.966+1.382
PGs +Oxytocin #24 5 2.097+0.858
R () 37 1.575+0.775

PGs 1 2.558
Oxytocin 31 1.499+0.778
PGs+0Oxytocin 5 2.097£0.858
PR RS - W08 (—) 103 1.410%£0.843*
s (+)| 14 1.370%0.886
st (=) | 89 1.416+0.838

*:p<0.05

a) oiEfEs & PGDH &

7 EBA13%1 » PGDH &M 131.504+0.587,
FERE 115460 Cix, 1.501+0.855CTH b, WRERE
CEBZIFD bR, EETREE T
FRREBRD 461, BRAEKRIO IFIcizh
F#1.442+0.236, 1.530+0.684C, FEEIERD
HRIZ L HEIIRD LRI,

b) FEEFHZS - B OEE & PGDH &

R S I CREB A F & 7o (R BERE L ki
EOICHER L BRBEREL, BREES L
fEGI> PGDH & % LBt Uic, gi&E51410
PGDH #EM:131.681+0.852, #E103F1DF it
1.410+0.843TH h, #FF, HWiEOBFEIT L 5=
RERD b s oz,

AR, BEIEFI5161 % R H R L1406 & FEE
SR BISTRIC 0 TR E L A, BT 131.963+
0.974, $8#121.575+0. 775 CHBARICE R ZE T/t
oty FEBERE T ol LRSS, B
SR T Isdole ol iE (1.410+0.843) & DfEiC
IERE S R THEELX RO,

RIS RS, TR 6 KB PGs #F FH,
FEFERBBFIICH T T H B EPGs#H HIM T i
2.003+0.893, PGs FE#EH3241T1X1.490+0.766
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%5 PGsfEHoH#E L PGDH &4

i |  PGDH it

(n mol/min /mg
non heme protein)

1.68130.852

RESEEE S - R (4) 51

PGs # 19 2.003%0.892*

PGs JEf# R 32 1.490+0.766*
REFEA R - B55R (—) 103 1.410£0.843
*:p<0.05

K5 Changes of PGDH activity in late pregnancy
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T ] T T T
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GESTATIONAL AGE (W)

<T»H Y, PGsEAGO PGDH EH: X EEICEE
Thote FE5H).

oxytocin # %o PGDH i&Et: I HEfEH R, M
WA Tlob i oL B LEBEEYRD In
7z,

c) #EYRPEIE & PGDH &

DA, BEIEE T b s ol B REE SR
10361 7, 1E 4R F B E & 6F 1461, 3E & OF89%I
PGDH &L, ZhZ£h1.370+£0.886, 1.416+
0.838TH v, IEIRFBEEAHOFEIC LS
PGDH EMEDZEILFED bl dyotz, ¥ IR+
HEERAICEREED LD 8 6l &, FE, EAR,
EIEOWTFhLZ DU EEXE L6 6D
PGDH & ¥ X = 11 £ 111.319+0.783, 1.442+
1.006 THEBEZE L IeoDoTe,

d) EEEE E PGDH & (K 5)

2027

%6 MEMFEHET L PGDHE#

B PGDH & )
(n mol/min/mg
non heme protein)
parity
W 17 1.564£0.986
33 72 1.382:£0.792 s
bl
B 55 1.57340.906
78 34 1.162+0.635 [P<0-05
Apgar score
8 Lk 83 1.444+0.846
8 RN 6 1.0430.555 n-$
HAREE
2,500 g i 5 1.866+1.063
2,500 ~3,500g | 61 1.470%0.835 ns.
3,500 g bl k 23 1.174+0.707
BEREE
500 g A 15 1.276%0.806
500 g ~600 g 40 1.5530.906
600 g ~700 g 22 1.368%0.812 n.s
700 g Ll E 12 1.231%0.556
H =
500ml i 76 1.436%0.860
500ml~1,000ml| 13 1.299+0.675 s

T mas, BErTitb i BREES
BL, ERPHEIEY &6 L T\ 720789 % %t
KELUTHRE L,

TEPR37IE 2 S EYRA1E O & 3848 © PGDH & #:
RIEPE3TE (n=3) 2.134+0.182, FHE38E (n=
9) 1.729+1.151, #T #8398 (n=33) 1.496+
0.801, #EHR40 (n=28) 1.103%0.604, ITiR41
3 (n=16) 1.493+0.912 & IR0 1 i EAE & 7
L, {EIR40ETHE (p<0.05) B2 2 b i,

e) #WEE, fEEEY PGDH &t (£6)

ELTHI, BET2H o PGDH {EH:+n L h,
1.564+0.986, 1.382+0.792 CHlifRIcEREY
FD DT,

f) BoFl & PGDH &

25561, R340 PGDH E#EFh L h
1.573+0.906, 1.162+0.635TH » Gk 5 % T

BB R,

g) Apgar score & PGDH &t

1 4% ® Apgar score 8 LA ES3fIE 8 Mk
i 6 Floo PGDH 1&E #1381 % ©1.4441+0.846,
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X6 PGDH activity and duration of labor
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ET1.043+0.556TH h, EEZEIZRD e hvote,
h) HARHMAE & PGDH EH#:
HIAERHAEE2, 500g K1 5 %1, 2,500~3,500g 61

%1, 3,500g LA E23%1o PGDH &#:i%, #hFh

1.866+1.063, 1.470+0.835, 1.174+0.707TC »

b, EKHEAAKEREE PGDH B2 EEOEA %

LT, 3FHHECEREIRD Lok,

i WEBEE L PGDH &%

& 8 B £500g K #1561, 500~600g 404,
600~700g 224, 700g DL L1261 PGDH & #: i3
FhZh1.276+0.806, 1.553+0.906, 1.368+
0.812, 1.2314+0.556 THBEZEIIFAD e DT,

i) W& & PGDH &%

Hi 11 &:500ml 51@%76%,_ 500~1,000ml 13%o
PGDH & #: % = 1 £ 111.436+0.860, 1.299+
0.675TH h HEEIED IO,

k) P ERR & PGDH iEH (K 6)

SIRPTER & PGDH JEME I & B2 R
Tehyoiz,

% ES

PGDH (119664 Anggard and Samuelsson”iz
LD T2 BTHR IR, PGs X 1B
BRI X D 20 EIEHE DR EHMREY X 1
5 &b T3,

19724F Jarabak®ic X b IEHIEHIE © + e
m\WWPGDH EWNFEET S AL
A, RO PGs RN K135 RO EEMIE
B 3fie, IR 7e 5 PGDH &M & K O
WLV BRLRDZZEPBEINRT5, FIRFE

i
5 10 15 20 25 30 35 40 45 50 (hour)

HERmESTH105

2200 fii PGDH {E# X EBHww L& L, FiFE
28~30H TIXIEERFD20f51Z T 5, Ll T »
P TREIRIC X 5B ERDIR G E bR T W
5, FRKOT v b OF, B PGDH iEHICI3IEE
Ff L IEMRFFICE BETRD bh T ia D, Fa
YIRS v PV, FIE20E R BT R
decidua ® PGDH /&M D352 B\ Z & %
T,

IEIRIER A 72 5 B3 88 decidua © PGDH &
DOEAZBIL T, Falkay et al.'® X8R 5 @b
IBEETHMETL, (IR IECKIEL, LIKHE
s e&mELT3, ZROVNIEREWE, il
Bk PGDH {EM 2 HIE L, HIRFS &3k

BT % LT3,

5 v b Ba# PGDH &% Carminati et al.!?c
LB EERS BBl AT TEE Y, 1102
LB TETFL, YHEREMEYRL, *
DEITHETEAL, UHE S t—tieb &5,
FOYLIEIRI0, 15, 20 B D RaE % FH, 10, 20
AETIEEL, I5HBTIHEVEREL T3,
AV FREOFEME TH o7, Carminati et al.’®
DHEBCTRITHUE SR ETT 5 b —lso X
L, 4 OBECRITEUE S 5 E CET 5
T EERFEDI, T RBEDCIIEIROET L
HEEDOTUE,LRD LT\ B

%@@Hﬁ%ﬂ%ﬁP@ﬂﬂﬁ&@&%f@ﬁ
PRITE S BALADKE T, EIRA0E IR B L
Bohic, ThhBGBFEREF T 5080
SO AT b o,

e b O FE IR ¥ # BE # T X progesterone &
PGDH EHEZ AT L CETHDE L vbhT
} b, FERID progesterone D{EF & PGDH
EHEOETICL 5 PGs &M R IR K &
DEIE M X Fi> 5, SIEBARIHIC TS PGs
BjRE & PGDH {E#:2 B8 L T, Keirse et al.22i1,
K& J88 B 46 B © = B & PGDH & M 2% & & fl
cotyledon & &\~ TG /2R cotyledon ®°F'E #i /&
L&, RERmER R ARt LA
K% O B cotyledon Iz 3\~ TE & I B A%, F

EHBTCHEL KA EREEL, TEGRED

PGDH &#%ME T35 & &ic X b, PGs RELA
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KT LAEFOFEBHRETO PGs EBAME X 1,
SBIETTH D EEL TS, Fhllbnz
& X v [EEREAE & i PGs RO B4 BELAVE T,
¥ 7 [F) IRF v R O BR 1A R i R AR ) K O RE JR
cotyledon PGDH /EfE2 B2 L 1XE R S PGs
DRBEELYELTWBZ L2 RET540EL
T\ b, KEMEMO PGDH 1M 12 5 B % ¢
ZFHIETT5Z EA|MENIN T 5,

t b DIFENR, SEIHRIZ T 5 PGs BhRBik I+
PG R4, R PG REHOBIEMEL SHEE X
NTW5, HEERE & IEINTB9 L5
b DB A0, B CIIERRA R L EICIEEYS T
HEwvbhbT\wb, DX 5 IEERBE &b
ER N % PGs ioxt U Chs# PGDH {& D
EENERINB, L LHEYRf AT
BRI, MEREER ORI S BG] & o ik
PGDH i3 B EZRRD Lo, —F
BES RO 5 5 PGs A & JEFERGI & DR
12135 %D EEZT PGs {f A6l PGDH & D
EEDFRD B i,

FRFA A L RS, MY Tihblarok
HeRobhicBEBED, FESRTIC PGs FH
BB %o tcd EE 2 b,

HELNC LI MITERERAEELR L PGF,e 5
FFED PGF RPFERBEYD (PGFMUM) OfE
BB T ~8EEVERELTCWS, HED
ZEBEERFR Lt PGs & PGFMUM
AR 52, ZhboRNEM PGs #Eino
BEclh#E PGDH & B8 > R &7, 4t
Rk PGs #5080 X 5 s BE Y R84,
PGDH HEHERAERBRILET S Ld3FE 1 b b,
Keirse et al.!?<e Jarabak'® $ [EjEEHIART & 1%
# B OF oxytocin 3% & 75 Bl PGDH {E# 0 &
BEZRD TGS, PGs THEHFNT> Tk
LT,

Alam et al. P IRaBEF15,000g FEIL LFE I
X % PGE, R 2 MESRFBIE O EREE G U Tl
FHIhTRD, ZHIEIRPEE DO LSRR
THHERELTBD, FHEP2XFEFFED
B4 # PGDH & #: (X IE % PGDH 1EHpE#& & 2=
oo tc WD TE D, KR THIEEFERES

R

2029

oA & PGDH JE# B E % D fnhvoie,

PGDH & # @ ¥ 2B LU T (% steroid hor-
mone DBEEE23E 2 BT\ 5, Gecse et al.!¥i%
Sy \BHE~1 2wV — a0 PGDH Hi i
PHEL D A EE WL, Cagenetal?d 5 » B
ErY EE o PGDH (&M EIC40fE 5 <, Bl
PGDH {EHICIZZERN T EE L T\ 5, T
T PGDH iEHEIHIRTFAH D, ThbhtezE
B S LT\ A ATREM S 7R L7z, Casey et al.'Vix
IFIR 6 ~10:8D & + B PGDH 1E M X i 21358
» b Iin\ A, testosterone A mIEICE T 5
10~16ATRHARCBREEVEHREL TV 5,
FIBEREE O PGDH EHAHBET 5 2 &
©, testosterone 7' PGDH &% iHEi 4 5 & R
B PGSEEY S HEL TV AR Z R
wlic, HEE Ce 1 ji# PGDH E:o M=
BT 2|ME X VD, AR CEBEROKE
PGDH E#SN LR L DB &R RD T,

Keirse et al.'¥ % Jarabak!® (35 fEReE], IEIRE:
fohefdl, HAERFAE, RBEER S ORERRER
+ & PGDH & & I X AHBI M 113 % b i
PO E VDTS, APPSR T PGDH & #1%
HAERMEENKE b 03 EETT 5@
7oy, WAkE & PGDH &M &L oMt BB ZELR
HIghyoTz,

SEME L BEMRT © 5 bia#% PGDH &
McBI#E T 5 &% 2 bt B FEREEHR, PGs
&5, RotzETH ok, PGDH 1EM I MEIRA0E
IAR(E T B o7 D IR R 2B S5 L T\ 5
IocdE2bN%, PGs WS IXBHERILHTH
b, RoWZEZRBREA»S>ORTTHS, M E
& PGDH &2 BAEM B 5 1k Bs B Al o ] fuic
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