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Study on Serotonin Metabolism in Toxemia of Pregnancy

Seiichiro TAMURA, Yuji OKATANI and Yusuke SAGARA
Department of Obstetrics and Gynecology, Kochi Medical School, Kochi

BE [FIEFHEELR O plasma free Serotonin (5-HT), 5-hydroxyindoleacetic acid (5-HIAA),
Tryptophan, 8-Thromboglobulin (8-TG) % X CU/MEH5-HT BESRAIEL, UTORER B,

1. IFIRPEEETN (S, BFERE (M B o plasma free 5-HT EBE(X, 2 Fh17.29+17.49
ng/ml (M£S.D.), 3.36+2.63ng/ml T, IEFEFEHREFE (NB) (1.11+0.45ng/mD) wH L EBIEEY
AL (p<0.00D), XHE, SHEIMBCELERECEELYRLE (p<0.0D),

2. plasma free 5-HT ff & Gestosis Index DI ZFEE OB (r=0.5083, p<0.01) 25t
Gestosis Index DEMERF EEBEORETFD A 2 7 & plasma free 5-HT fEE 3 EEDOMHBENAD &
N7 (r=0.5892, p<0.001, r=0.4579, p<0.01), FEOHRTF & DRI IIHEBENIRD bhicoor,

3. plasma free 5-HIAABE WX SH, MB L NBHLERZBED ORIk,

4, plasma B-TGEE XSH, MB T, T h X hl186.2+74.1ng/ml, 84.3+51.9ng/ml ¢, N B
(48.8+15.8ng/mD WL AEBECEHELZRL (p<0.05, p<0.00D), XTHESEEI MBI LAEZ
BETHO (p<0.00D),

5. m/pieeRr5-HT \E L, ST, M, EHMTEFMICEIZED Lok,

6, Mr#5-HT (plasma free 5-HT +Ifi/[\ix#5-HT) /Tryptophan ratio (X =B 2L 7 v 7,

7. plasma 5-HIAA/5-HT ratio ('S, M #C1.29+1.12, 1.79%1.23CIE#HITHERE (5.07+2.23)
W LERBEMETH o (p<0.001, p<0.001).

Pk, #EiRPEIEES O plasma free 5-HT 1%, EEFHEOEFEEICIG L CHELRT 2 &H0R
Ihiz, b, Zo plasma free 5-HT O &L, FHEECTOMNRSSO5-HT BHATLEL T3
LRI, FORNEMLEESE TH 5 Monoamine oxidase IEMEDOEENFOBERTH D = & 38 T
Iz,

Synopsis To evaluate the serotonin (5-HT) metabolism in toxemia of pregnancy, plasma free 5-HT,
5-hydroxyindoleacetic acid (5-HIAA), tryptophan and platelet 5-HT content were determined by high
performance liquid chromatography (HPLC) with electrochemical detection.

The mean plasma free 5-HT concentrations in the severe preeclamptic group (S) and the mild pre-
eclamptic group (M) were significantly higher than those in the normal group (N). A significant correlation
was found between plasma free 5-HT values and Gestosis Index scores. However, there was no significant
difference between plasma 5-HIAA level and platelet 5-HT content in the preeclamptic groups and the N.
The mean plasma B-thromboglobulin (8-TG) concentrations in the preeclamptic groups were significantly
higher than those in the N. The mean platelet counts in the S were significantly lower than those in the
N. The mean plasma 5-HIAA/5-HT ratio in the preeclamptic groups were significantly lower than those
in the N.

In conclusion, it is suggested that the higher plasma free 5-HT level in the toxemia of pregnancy seems
to be attributed to the excess release of 5-HT from platelets in addition to the lower monoamine oxidase
activity.
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o %2, epinbephrine, norepinephrine % an-
giotensin 11 1c X » MENMEEHRIEHEH%
BT B EHB IRERBEREREBICR T
55-HT OBEINER SR TER, LLiehb,
PRI O5-HT BRI o Tk F 728
BTk, Lid, mA5-HT o#eHIElERD
RREOHIF DS, MF#HES-HT BED 5\ 35-HT
O carrier & Eh B M/pRFO5-HT EECERN
h, HHEEMEYHET S plasma free 5-HT 2o
WTOBEHIWELZI T UL,

SE, EESRIFRERRE s n< 7T 7
A\, plasma free 5-HT, ZOREWTH5
5-hydroxyindoleacetic acid (5-HIAA) & X O
5-HT A& O HiERYE < % Tryptophan O[]
RMEBEEEELYHIL LAY, CORERKCLD
plasma free 5-HT 7¢ & QY fi/Mii5-HT R E
OEFIEIBIT A TIRE L 2 0, 4 EEIRF B EE
»5-HT REERe B L7,

EBRWRY S UL HIE

WRHCEER U 7R3 E 2 540 ¥ TOREPR
BRESREER13FIM 3D, [EIR24E 5398 % T
DOILYRREEEREEFEH (SFD g e Lic,
KRBT, 7HED D408 F TOIEFIERAST,
S B, M Bt & 0 HBIIIEYR24:8 LU o IE FE 1R 5]
LN, EEERHLEE IR TNT
appropriate for date TH b, FERIIC L &0
FEVLERD b iehyote,

RIEF &

5-HT, 5-HIAA, Tryptophan o [&] K & HIE &
BT TRRE LR AV, BERE -
<75 7EBR, Kv SEBR{LHS Chro-
matic P-500%, HHEcH#A% Amperometric
Detector E-502%, # 7 A i%¥iMH% ODS RP-18
%, BEBEIIX 5 % acetonitrile-0.1M sodium
acetate-citrate buffer (pH 4.1) (v/v) &\ 7z,
/B HREIXS/N ratior 3 & Lo ES-
HT:7.1pg, 5-HIAA :7.6pg, Tryptophan:17.5
pg THo7z. Interassay Coeflicient of Variance
135-HT: 1.5%, 5-HIAA:1.5%, Tryptophan:
5.7%T & > 7z, plasma B-Thromboglobulin
(B-TG) 1% Amersham ## 8-TG kit & H\ Tl

HERmE42E IS

e Lo, I/ o BIE ik Sysmex # % Throm-
bocytometer % i\~ CHIZE L7z,

HEEHA RS B M O # 5T Student’s t test & H
WTfTieoT,

R &

1. plasma free 5-HT &BE

N B CERERERICHE S b R BB IR
» b3, NEDFHY plasma free 5-HT BE I
1.114+0.45ng/ml (Mean+S.D. LI FBE) THD
7o, M BRI 1560 5 Bl EEEEA 2R LIcES
plasma free 5-HT EE33.36+2.63ng/ml T, N
Rl L ABECEETH O (p<0.001) (1),
SEHEZOWTEATYFHRREVIOD, TT
EE@#BEULELEoEMELZRL, TOFHEER
17.29417.49ng/ml TM B LERBECEET
Ho7z (p<0.01),

2. plasma free 5-HIAA B

N #£CiX plasma free 5-HIAA BE 3, FE+
BECR—Vv_ATHBL, 30BEHI VEIHEL,
37HETE — 27 (9.37£2.5Tng/mD ICE L, LIE40
BETEALLEE2), MB, SEHEEOWTIERK
2IRTZELS NBEHLAREIRD LRI

%4} Normal Range

Mild Severe

X1 EEPEEeEEREMild), EEER(Severe)
© plasma free 5-HT BE GHEMILERITRED
Mean+S.D. #iE%=7),

Plasma free 5-HT Concentration (ng/mi)

0
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v ' 0- T T
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| | e
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3 EiRehEERAELER (Mild), EAEES (Severe)
DI (A, e b e~< F 7 V) » HMEB) (B
BRI IEH IR © Mean+S.D. #iBE % R,

ot

3. M/MREE~<L2 Y 5 ME

M/ BIEINEE, MB, STEHET, thih
27.3+3.9(x10*/mm?), 22.9+6.4(xX10*/mm?),
22.0+6.2(X10*/mm®) ¢, SFINFkLE
BIEETH O (P<0.02), LirL, MBEELN
HEOBICITZERRD LI hDT,

~< b2V y MERZOWTIEX, NB, M, S
BT, ThXh34.3£2.9%, 34.1+3.7%, 38.7%
2.7% 7T, SEEINE MBchLAEECSEY
RL7 (p<0.01, p<0.01). L»L, M#LN
FHoBiEzERRD RN 2 (K3).

4, M/ iF5-HT BE

M/ eERs-HT EE 1, N BECIRIEREEEI
5B L EENIED bz oo, N B, M B,

1219

2.01 {‘MeaniS.D‘
% Normal Range

o<

0.5
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o

Plateiet 5-HT Concentration (ng/106 cells)

Ld .
0 . h
Mild Severe

Toxemia

4 EEREETEER Mild), BEEFRE (Severe)
OMmM/PMRFSHTERE BIBEBEIEBEERO
Mean+S.D. &% /~7).

:-E\ 300 } Mean +S.D. .f:
.

0- T
Mild Severe

X5 EFEFEERETRMild), EELR(Severe)
Dplasma BTCGEE REBIEFER O
Mean+S.D. #iF % /R 7).

SEONH5-HT BEWZ, hZXh0.88+0.29ng/
10°cells, 0.88+40.28ng/10%cells, 0.72+0.50ng/
10%cells T, & FEMICZEIITD b aote, L
L, SHFCER\TX19%F 5 #630.07ng/10°cells
UTFombTEEXR LA (K4).

5. plasma 8-TG EE

plasma 8-TG EBEX, N&, M#Z, SETEh
% h48.8+15.8ng/ml, 84.3%51.9ng/ml,
186.2+74.1ng/ml ¢, S, MBI N Bk L
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EEOEMEYRLK(p<0.05). XIHISHEHFIM
B LA BCBETH R (p<0.00D) (K 5).
6. plasma 5-HIAA/5-HT ratio
plasma 5-HIAA/5-HT ratio (¥, N &, M#,
ST, ThhZThb5.07+£2.23, 1.79%£1.23, 1.29+
1.12T, M3, SF LS NI LAREMET
Hot (p<0.001, p<0.001) (X 6),

}MeaniS.D.

*% p<0.001
//// Normal Range

Plasma 5-HIAA/5-HT Ratio
o

*

8 1

¢ ¢

. ® k%

.

v x®

0- .
Mild Severe
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X6 IHEFREERELRMild), EiEiEss (Severe)
o plasma 5-HIAA/5-HT ratio (FHEEFILER TR
® Mean=+S.D. #HiF 2RI,

{ Mean+S.D.

% Normal Range

W

Mi‘Id Severe

L : J
Toxemia

X7 ERbEESELRMild), EFEERE(Severe)
D I F#5-HT/Tryptophan ratio (RHEH X EHIE
e D Mean+S.D. #EH%RT).

o

5-HT/TRP Ratio (X 10-2)

HERE42% 9 5

7. Mep#&5-HT/Tryptophan ratio

ma#5-HT (plasma free 5-HT I/
5-HT)/Tryptophan ratio iz >\~Cik, N &, M
BE, STEHT, X h3.49+£1.60(X1072), 3.24+
1.70 (X107%), 3.83%1.54 (X10°2) T, =F[H
CEIBRD RO (K7),

8. Gestosis Index & plasma free 5-HT BE

S &, M B>\ T, Gestosis Index & plasma
free 5-HT BE OBARLTHE L7z, plasma free
5-HT EE X Gestosis Index ® & 2 7 o £
DOTEEEZRL, MEBCIAHEBRE r=0.5083
EAEBOTEOHBENPED bl (p<0.0D), XH
w, BERT, EHKRRT DA =27 & plasma
free 5-HT BE & oz, /HEIMRE r=0.5892,
r=0.4579: VT hiFEOHBELRD LI
(p<0.001, p<0.01) (X8)., L»L, HFEOH
Fo =27 EORICIHEBEILED bz ork,

9. Gestosis Index & plasma 8-TG EBE

BIMFERTF D A =27 & plasma B-TGE & DR
W HBIRE r=0.7060 L FE DO IE DB ZE D
bhiz(p<0.00D. UL, EHR, BEOCRT
DAa7 & B-TGEOBICIZHBENZED bl
ot

10, Gestosis Index & plasma 5-HIAA/5-HT
ratio

plasma 5-HIAA/5-HT ratio % Gestosis Index
OISO TEEELRL, MERICIHEBRE

595 ® 595
so7 (A) v s0q (B) 5
y=-7.32X-2.67 . ¥=~8.89X-1.36 °
r=05892, N=31 . r=0. = .
o] [-oseS i a0l 0.4579, n=31
g p< 0. E p<0.01
- o
S A
= [
T o - T 201 . "
0] [0}
[ @
(] [
bl A
Y= -
© 201 © 207
& &
8 S
a a
104 104
o : & o =8

Normal O 1 2 3
Score of Proteinuria

Normal 0 1 2 3 4
Score of Hypertension

X8 Gestosis Index DEMERTF A 27 (A), &k
VEARAFZ =27 (B) & plasma free 5-HT fE &
DFHBE
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y=-0.62X+2.74 y=-0.62X+2.34
o r=-06233, N=28 o r=-0.4409, n=28
é p<0.001 ] p<0.02
o
- 61 - 61
£ T
AR ¢ :
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T z
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S 24 » . 2 )
g 3 - . ﬁ . ° I3
8 . o . 8 H :
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Normal 0 1.2 3 4 Normal 0 1 2 3
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K9 GestosisIndex DEMERFDO 2 =27 (A), B
FOEHRAFA 27 (B) & plasma 5-HIAA/
5-HT ratio & DK

r=—0.570 ¢ FREDOADOHENRBD bhl (p<
0.0, b, BMERT 2L TCERKAFD
# a7 & plasma 5-HIAA/5-HT ratio & OfEic
F N nHEBERE r=—0.6233, r=—0.4409 &
WThIEFEEOCAOHEBEIRD b (p<
0.001, p<0.02) (K9), L»L, BEORTF®D
A a7 L ORICEHEBRED bhithor,
# ES

5-HT 5@ ) I INFEIER 2 E L, BTl
SARMICS-HT 575 Lic X b, mMEEHE,
EmILE, ZR>EBERIEE, LI, IFEZ » b
T5-HT oG IPBRFCBIERIEAT5 & H
BRiC, IBIEFBEELBRDODTEULAEBTRE
(glomeruloendotheliosis) #RBE I ¥ 5 = &
B0, R EBEREREBICKT 55-HT O&RE
NEBEINTEL, LrLENRD, REBRHEIN
T X I iERRBs-HT BE S W TRBEER X
e A"TvFRNH O LU, IEIRPEEDF
RS- HT BE oW Th, BEYRTEW

5%%%%,4)5)’ x%&?%#ﬁ%ﬁit XhTEHy s)’ e

TLI3—EBORBIELTLRVCONBRTH
2,

KM EET H5-HT %, £ LTEBE
o enterochromaffin cell TEHA X h, M/MMid~
KB AEH DD, Lichio>T, mH#E5-HT
BEOBEIEEL T, MM > O/ My
O HT BENKESEEL, AEBEDO T Y
FERKELLTWALDEE2ZDRA, ¥/, M

F A

1221

IR O5-HT (RAEBEZFEHNC I inactive & b
END, EIEREE QMR EEEIT I,
5-HT @ reservoir & L T o Mi/zrh d5-HT B
EoLZitbd, £BEMA %K T 5 plasma  free
5HT BEOHIE/ B TEETHH, ZhbD
BRI AL EELE 2 b b,

SE O 2 b, IEJEF B IEE R O plasma
free 5-HT RE 3, EEEHCHELSELRTZ
LB B ETeDle, B, Gestosis Index @
Score & plasma free 5-HT BERICIXIEDHEES
RRD LN, EEFEBEOEEE KL L T
plasma free 5-HT BERXBEXRT 2 L AURE
nic, ¥, I/E & OBE#E Iz DT, plasma free
5-HT & BINfE7e b e B E KRB F D Score &
ORI E B OB FRD bh, plasma free 5-HT
i, EREBIERLOCEAROEER & %
BBEDO DD T EDBH LM E DT,

DX S, ERFHBIEEEIICRT plasma
free 5-HT 23&@fEZ R TERER%5-HT OB
DRI % &, EiRPEEREE TR, O5-HT o
EAENHEEL T\V5, QIU/IMi~D5-HT up take
PET LT\ 5, @MAMEA 5 05-HT AT
EL T35, @5-HT 7 H5-HIAA ~DE# A
DEEINTWS, FORFLEELLRS,

%4, 5-HT X Tryptophan & & L TS
RENDZ &M, *0EEEY Mg iR5-HT/
Tryptophan ratiox & 5 Z L I2 X W #ET L Tx
72, SEE, MEF L N BHoORIKIL Z D ratio w20
Z B3, Tryptophan 75 D5-HT EAOEE
23, plasma free 5-HT BEAEEL =T EECIX
Tound o EHERI X ude,

wiz, M/ o5-HT up take BEICDWTIE, &
MERETHEMELRTLEVIFEN LI T
2039, IERPEEREZEC OV TOBRNIE L,
Wiz Gujrati et al. ZEEIMLTW5 EHEL T
59, — %, M/ b o5-HTEE > HE L -
Whigham et al 2}, EFEEEFEFESRE CIHEE
IRT O EMD, /M ~D5-HT up take DA
PRB L TW5, SEOBE T, SBEcED TE
EA RTIEF 21969 5 Bl D=0y, ks LT
ESH, MBEE NRBLOMIENZEDLRT,
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BEBTOM/PM~D5-HT up take O,
plasma free 5-HT NERICEEY R TFER T
b D EHERIZN D,

B-thromboglobulin (& il 7Nz D o BRI
T 55T E36,0000 /MM RERTH Y, M
RO, BB X D5-HT & &b~k
HIhsn, £, M/ dbo5-HT fitgExr
plasma 8- TG #BPIETHZ LIt X v L*., S
B, M# o plasma B-TGfE ¥, plasma free
5-HT LR N BB LEEL Rl &6
12 Gestosis Index & DB EIZ BT %, [EDMHEE
HRL, PFERECEEEICHEL CRELXRT &
B, RE L BB R T, & EME
RF & OB B2 D b, plasma free
5-HT L CEUL BRELZ/RT & LB Lo
L 7eotz,

STAE, HIETEFERMKBREEROB AL
chronic DIC & L THi 2 bR T\ 5220, SEDH
HTh, EESEHRBNTE, ~< 2 Y vt
EABEZ R T OIS 203k b /M EUIEE
L, 5w plasma f-TGHABERRT I &
HE 2G5 L, EIRPEIEIC ST/
DEREDTLHEDF O EAHPFRREED — DL HEM L T
WHELDEEZBND, L1chi 0T, EEPEE
ITHR e I &t plasma free 5-HT oS f#EE, 1
IR DERE, B HEOTS-HT O 23T L
TWABIENFDTFERD—DOTH % & RE
I,

5-HT ok, i % /W 52 M ke, B &, B & T
Monoamine oxidase (MAQO) X »5-HIAA ~
CEBARBENRE, £2T, ZOMAOEKY
plasma 5-HIAA/5-HT ratioZx &5 Z &1t X D
¥eEf L7, SE, MBI N#L 2o ratio
BEBEMTHD, b1, Gestosis Index &
DOBIEIZ B\ T b, MAMICIEHEB RS b,
ERPRBEOCEREE IS L TRERRT Z &8
Nt Fie, ERFEEORE L OBIE IO
T %, plasma free 5-HT & RFICEME 7 H O
CEHROEEE L BERBEEOH D Z EHHDL
oy Efeote, IR, BE#5-HT o 2R
E2sTH b, Syncytiotrophoblast % Decidua =

HEREE42E 9 %

MAO ORBENFEH I TWBHY, 6L, Z0IE
B OWT S EEFBEFAICIMEETH S & S
A R o5-HT B E b IEIRFHEES TE
WEIRTWVAYY, &5 Lice & 4B RGHE D
L3 i, SE, MBI bRt plasma free
5-HT o &R, /M2 H05-HT ot oEE
iz, £ONEEERTH S MAO EHEOR
ERRERBERO—DOTH B Z LELS B h
7.

DX S, EIRFEBEMLRR D plasma  free
5-HT O &EHEIZ, — ot/ MroEw o ik
WHES5-HT ottt 0B EET % & 0 & #H
Ihich, EIRPBELR O M/ RIEE LR
DT, WERBBRETI R, FTE, FETE
FEERIC R\ T, BN R T o/ MgEER
#r %% 5 prostacyclin D EAET &, fi/h
HC o M/MREBEREIEA %A % thromboxan
A, DEEEINEE L X, EREPEEICKT
% prostaglandin D X B B E 1WA I T W
52, L Lih b, DX 57 prostaglandin @
REEFELBE I HER IOV TR F IR
Tz,

WThiIc L Th, ERFPBEK BT S plasma
free 5-HT o &fEX, WEEEFHRICIL, EBEED
PRI 2, ZRBIZE £ L T angiotensin 11
<° epinephrine, noreinephrine o Il 5 % B8
SRR D O & TME B S, FEREY
SUBBEREROIA Y ER IR L KR/
WOEMAL LR T 2D EE2bhD, O
BNBBROELIE, I 5nENEMBEYEEL,
M/ O FEMEAL T b OV ERE R X b T X8,
74 7Y vREWMOELEREMELTLE, &

ROERBRZBRT L0 LHERS S,

—75, {EEOHE T b, &AL, 5-HT OHEH rece-
ptor antagonist T» % Ketanserin % iR+ HIE
It O D IREE I b W ERRcRE LI, o
FoHBET 2MEIHBREIND L S iciolk,
D L, IR EIEOFERRBIC BT A5-HT
DOERMVEAIND LR, FRPEECET
HHFLVWEYEEDO DL L THEREERTWS,

4, FHLWS-HT oBIEFHE %> AV, Hik+FE
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SEIER O5-HT RBEIRE D —ui & B Hosic L7z,
—77, BREOSHT REc>W»CTomE v 72
I TRLT, EIRFBECREMEAITIE, &
%, BBIR, iR & X 0 EEM5-HT REOR
RRAEBEFRIBITOILETCHDH EELDRA,

AL OBEFO—IL, 390 B AER R AR ZESFMm
BHESLOLOCELREHRENRABZESBCRELL,

X 17
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