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Serotonin Metabolism in Normal Pregnant Women and Fetus
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WME EEKAEzsr~<1 27574 —%HH\izplasma free Serotonin (5-HT), 5-hydroxyindoleacetic
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2. 1T#% plasma free 5-HIAA BE X, FEGHE CH—Vv A CHB L, 30BEL v Ei#EL, 378K
peak IZE L, LIEE40E F CHEIE L 7.

3. ek (UA), FE#Ik (UV) o plasma free 5-HT, 5-HIAA, Tryptophan (&L, &AM
L ERCEELRLI,

4, UA, UV olfi/pirA5-HT BEW, fHEM/RFEBEECHLABRREMETH O,

5. plasma free 5-HT BE >\ Tk, B4M—UA, UV BB ED bhisio7zh3, plasma
free 5-HIAA, Tryptophan i22\~Ti¥, BFM—UA, UV EEEZEOCHEEIAD LT,

6. INH#5-HT (plasma free 5-HT + i/ Ms5-HT)/Tryptophan ratio i UA, UV (B2 fHEINE
CHLEBEIEMETH 2z, %7 plasma free 5-HIAA/5-HT ratio ¥, UV, UA B EmMEEL
BREILHERXRLT,

7. BH&ID UV @ plasma B-Thromboglobulin EEIZIZZEZIFRD bvis ok,

Pk, ERiEmEE L CIEEREMRIEOS-HT B ERE 2 b /BB R B b v 3% L RFFIC, BRIE
BT HEFHKS-HT RBEEEOFET S Z EBRE I i,

Synopsis To evaluate serotonin (5-HT) metabolism in normal pregnant women and their fetuses, plasma
free 5-HT, 5-hydroxyindoleacetic acid (5-HIAA), Tryptophan (TRP) and platelet free 5-HT content were
determined by HPLC with electrochemical detection.

Plasma free 5-HT and TRP concentrations and platelet 5-HT content in pregnant women did not change
during pregnancy. In contrast, plasma free 5-HIAA increased after 30 weeks of gestation and reached its
peak at 37 weeks. 5-HT, 5-HIAA and TRP concentrations in umbilical cord plasma were significantly
higher than in maternal plasma. However, platelet 5-HT content in the fetus was significantly lower than
in the mother. No significant correlation was found between 5-HT concentrations in maternal and cord
plasma. However, a significant correlation was found between 5-HIAA, concentrations in maternal and
cord plasma. The total 5-HT/TRP ratio in cord blood was significantly lower than in the maternal vein.
The 5-HIAA/5-HT ratio in cord plasma was markedly higher than in maternal plasma.

In conclusion, we demonstrated the patterns of plasma free 5-HT, 5-HIAA, TRP and platelet 5-HT
concentrations in normal pregnant women and their fetuses. Furthermore, rapid 5-HT metabolism in the
fetus was suggested.
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carrier & XN A M/EADO5-HT EEO 5 5\
I AHRS-HT BEWR b Tk v 1920, A HE
a2 HTLHMPFOD free 5-HT EE DT O
BRI WERL I R T iss,

FIT, EELIFLCEERRE I r <+ /T

74 =% B\, M#EF D free 5-HT, 5-

hydroxyindoleacetic acid (5-HIAA), ¥k X O
Tryptophan O RF M EEEE X LT 5 & R
| ERIER O RSB 5 5-HT, 5-HIAA,
Tryptophan BE D ZE), 7o b CCIEHERFRIE
irro5-HT BB R e L e,
ERNMRE L UHE

IF4R 78254008 % TO EFEFRE66, FEEEE
54, IEHIECORESRI2H, REFEFLEY)
B 5 Bl & Lz, W3 -XT Appropriate
for date TH v, FRIBIRIEEIE R L OFERE&H
FELFRD b iz hore,

e o R

IEmEIk s L O BRERO KRB (UA),
B ask (UV) X b~y vEM L, Mgk
721 EDTA2Na (10mg/100ul) #&is> ) =
VAL 2 — 7B L, 800rpm, 1543HIE
L, o ELE o —# % K E L, platelet rich
plasma (PRP) & L7, 0-&->-3%3, 000rpm, 15

SHEEOL, o k% platelet free plasma

(PFP) & L7z, PRP 3—# & /MBI A, &
D 1 3IKZKHC sonication U7z, MEERBIEED
0.2NBEZEMELMXIBEL, 7 = = A4 adml
Iz BE%],680Xg TLOGR&GELELL, £D
EE® X H12156,600Xg T5 MG EELL %
O EEYREREE L,

HPLC D RIE &M 72 b O HIEXEE

HPLC#£E A v 7 it EE L% Chromatic
P-500%, #HZ3icF#% Amperometric Detec-
tor E-502% F\ 7o, # 5 A35#4E5% ODS RP-18
%, BBEIEIE 3 5 %acetonitrile-0.1M  sodium
acetate-citrate buffer (pH 4.1) (v/v) &\ 7z,
BRSO MEEI0.9V (Ag/AgCD &L, HEEE
¥EM)E 1213 4-hydroxyphenylacetic acid (HPA)
AT, REIE RO B /MR H R 1L signal-to-
noise ratio % 3 & L7:#%&, Tryptophan : 17.5

HEREE42%11%5

pg, 5-HT : 7.1pg, 5-HIAA : 7.6pg, HPA : 12.2
pg THote, 2BFAB KT 5 EIEKIZ,
Tryptophan : 100.7+5.7% (n=7), 5-HT :
100.0+1.5%(n=7), 5-HIAA 1 99.3+1.5%(n=
7, HPA :99.0+1.9% (n=7) THotk., Fi
interassay coefficient of variance i Trypto-
phan : 5.7%, 5-HT :1.5%, 5-HIAA :1.5%,
HPA :1.9%T & > 7, /¥ ol & i
Sysmex #: % Thrombocytometer % i\~ T I &
L 7z, M 4% & g-Thromboglobulin (8-TG) %
Amersham #%. 8- TG RIA kit # B CHIE L
7o, ,

HEETFHE B OB EHE Student’s t test % 8
W T o7,

1. R & B £ 5 I s PFP #25-HT, 5-
HIAA, Tryptophan EE D% E)

ftfs PEP 1 05-HT BE L, 1EEWHE (7 ~15
) 1.18+0.45ng/ml(Mean+S.D. LI FEE, n=
6), IEgEFHI(16~27H) T1.20+0.66ng/ml(n=
7, IERER (28 ~40:8)71.25+0.53ng/ml(n=
33) THY, FEIROLFEEHE S B O EELTR
HHT, LdIEER (0.84+0.44ng/ml, n=
5 ER—Vv_rTHo (K1),

5-HIAA w2\ Ti, EiRwE, piicrhs
f, 2.71+0.34ng/ml (n=6), 3.63+0.17ng/ml
(n=18) T, FEERFER— Vv A THoOkH, IiF
PR30EGE X b #ig L, 378 C9.37+2.57ng/ml
(n=6)& v — 27 1cEL (p<0.001, vs EIRFIHIES,
p<0.001, vs fEIRFHATL), LIRHA L, 39~404
T5.82+2.26ng/ml (n=13) %=L 7,

Tryptophan BE >V TR 1 RxT I &
<, MEIREERIEE S B B0 7e BEERD B le i
Tz,

2. EOREEBWH S g/ MR FS-HT BE
XHEp

R/ MiRSs-HT BE, R, T8, #
<, £ £ h0.81+0.24ng/10%cells (n=8),
0.68+0.15ng/10°cells (n=20), 0.79+0.15ng/
10%cells(n=28)TH v, EIREBICLE 5B S hvis
ZENIRD N, LabIEFER0.96+0.22ng/
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10%cells, n=5) LF—Vv A1 THo% (K2).

3. B PFP i o5-HT, 5-HIAA, Trypto-
phan {&E & £}k 1 PFP thigfE & o ik

UV, UA ® PFPFo5-HT BEX, Thth
2.40%+1.05ng/ml(n=11), 3.30+1.94ng/ml(n=
11) <, fFMmd1.38+0.41ng/ml (n=11) =k
L, WThd3EEOSHELZRLL (p<0.05, p<
0.0 (K 3A). 5-HIAA EE >\ UV, UA

1505

T, £ Z Rh19.54+6.78ng/ml (n=17),

21.96+5.42ng/ml (n=17) T, AHMEIM D6.54+
3.42ng/ml (n=17) L, WFh I EFECEHE
THot (p<0.01, p<0.01) (K 3B). Trypto-
phan BE >\ Tk, UV, UA TExhFhl.28+
0.25ug/ml (n=17), 1.20+0.24ug/ml (n=17)
TRAAMAF0.59+0.16pg/ml (n=17) i L v
ThIBRCEMETH o, (p<0.01, p<0.01)

(X 30).

4, Bl o5-HT BE

-~ 4r
5 o - . UV, UA @ fi/MEeds5-HT #ER, FhFh
£ 2} LI .
= et et S v.s.s"' ’;:r 0.42+0.24ng/10%cells (n=12), 0.44+0.23ng/
0 Ol 10°cells (n=12) CTHRE M/ FH5-HTEE ©
5T . 0.94+0.21ng/10%cells (n=12) ikt L WFh b H
£ ol ' BIEETH o (p<0.01, p<0.01) (K4).
i :E -, 5. BH&ImN & EHEIM PFP A1 op5-HT, 5-HIAA,
I st N ]
0 o o . .:. ’:. :..' .. * ::
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151 7_7:‘
—~ o 2.0
2ot . 2
g . . L. H . v co o . * *1?
§ Sl 4o, s . . no.' . 01?. g 1ol s .1,
° 3 10 15 20 25 30 35 40
Weeks of Pregnancy ° 5 10 15 20 25 30 35 40
K1 EEEEEBCKTAMmESH5.-HT, 5-HIAA, Weeks of Pregnancy
Tryptophan §RE O 2B B2 ERERRBICAE 5 /TS HT B 0 %8
(A) (B) 2.0¢ (©) FMeants.D.
FMean£S.D. } fMeants.D. o K p<0.01.
7F  ¥p<005 . ® ¥k p<0.01 .
*#p <0.01 .
6f L 30r £
ok ?** AI'S- 3 -
5 = I HER
_é . . E M go - 4
£ a4l o] P 20} LI . |
£ . o] = 4 I 2 S R IR S
(- | * ol & . X3 .
T . I s 4, ¢ 32 :
10 o I a
- of oo g o5 ﬁ
‘ ‘ . .’ - 4
1} ‘:} .: e ¢][ ¢
o} : L L o . . . o} . . .
MV uv UA MV uv UA MV uv UA
®3 ®&Em MV, BRsik (UV), BFHEEik (UA) m##$5.-HT, 5-HIAA, Trypto-
phan B :
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@ *?:LO,EISD 150 %% p <0.01
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e 1
= (A) ¥=0.437X-4.031 0 . : 4
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2 =17
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<
:II: .
in 10 * T Meanxs.D.
o 3 A 30, . * p<0.05
g e e ° *%p<0.01
© . ®
et /
> 0 f T T
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B
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= ® Thk
= (B) Y=0.449X-3784 i
£ 50l r=07369 Y N i
o n=17 E .
~ = L]
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© . .  §
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= . o 4 . 38
0 . s i
(0] T
% 10 20 30 MV uv UA

UV plasma 5-HIAA (ng/m!)

X5 BRIk (UA—RELDMV), FEER(UV)
—RHEmfE O miE5-HIAA BE oS

Tryptophan & D #HEd

UV, UA © PFP &25-HT EE & £l PFP &
5-HT BERCEHEBEEED bhihok, 5
HIAA 2>\ Tk UV—RHEMfE, UA—RHEIm
i, MBI R r=0.7369 (n=17), r=
0.6566 (n=17) &, WTHHEEOHEEIRD L
1= (p<0.01, p<0.01) (5). Tryptophan &
BicowTd UV—RHMEMLRE, UA—/{FmE,
FN T HEBEFEKEr=0.557 (n=17), r=
0.495 (n=17) &, WThbBEEOHBEIED L
iz (p<0.05 p<0.05),

X7 MV, UV, UA m#E+5-HIAA/5-HT ratio

6. {4 M, B & M F #5-HT/Tryptophan
ratio ¥ X O' PFP ##5-HIAA/5-HT ratio

MmA#5-HT B E (PFP h5-HT + 1Ml /)N g 5-
HT)/Tryptophan ratio {2\ T, RHAM,
UV, UA CTENE£n62.5+23.5(X107%, n=10),
12.2+5.1 (X102, n=10), 11.4+4.3 (X1073,
n=10) T UV, UA & BEItt LA B IEE
THol (p<0.01, p<0.01) (K6).

PFP 15-HIAA/5-HT ratio 2>\~ T i {&
1, UV, UAT, ThZhi.44£2.90 (n=12),
11.22+7.05(n=12), 9.60+5.24(n=12)T UV,
UA L R@gIcELERICHETH 2 (p<
0.01, p<0.05 (®7).
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7. &1, UV o PFP & 8- TG B

RaIfl, UV @ PFP e - TGEX, FhFh
49.0+5.24ng/ml(n=12), 59.5+23.7ng/ml(n=
12) TEROZERFZDbRieholk,

Z %

IEfR IR R5-HT BE oW Tk, HEEBI
KEWRATYENRDD, LSEREBICES E
Bl owTd, EERCHEETS &) R
0 BENL ORI WD E ok iEN T I R
TED, LTLI—EDORBIEL TILDON
BRTH 5, R FET 55-HT i, Fich
BEDE 7 v 2RI CEA IR, /M ME
FICKEIE D AENE & & B2, mdfEs5-HT
REZ, M/MRER I/ MEFS-HT BEIC K & <
EHEh, ThbORFHS-HTEED NS v+
ERELLTWDHDEE2ZLND, LD T,
FrEDRBHOS-HT R OWBEE LT 5 &
ik, M/RSS-HT BE O s &3, ABEEE A
A&7 % plasma free 5-HT BE ORIEBDCE
BHLE2bND, &0, ERBDOTHEL IRT
7z plasma free 5-HT © 47z 53, 5-HIAA,
Tryptophan & FIKRRCHBIET 5 & &3 TE AHEE
REBF L & TP, plasma free 5-HT B3 X O°
M/ p#S-HT BE 2@ BIET 5 2 & 8T
&% LR, 5-HT @O X Y FEM 7k st oimg
BE & TeDTe,

SEIORED S, 147 plasma free 5-HT EBE
AR BB b 1 I BB D S h-§F, M/
WAS-HT BEIC DT b RSB 5 BT
Db leoote, —7F, 5-HT ofREm<h 5
5-HIAA i& DT, IR E 2 /R L5-HT
DEEBLEIERRDZENIRER, 20X 5
5-HT &5-HIAA O 8RENE e A EHRIZ DT
BEREClX 72\ A%, 5-HT @ metabolic clearance
rate IRIETH 5 & & 2B, IHFEEIZ5-HT o
EEVPEELTWBh, H5WIEMM/PIRAHD
5-HT o AHWE LT 5 b0, K, me,
FF, %0 FRMERE T5-HIAA ~EL 0 T X
NICHREE BB E T E 7o\, M2 5 D5-HT
BticowTik, EEERoMmG g-TG ik, #F
IRARCREEET S L Sh TR, M/

e -t
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HO5-HT B MERARINCHE T 5 = & AR
ENhb, LrlLiehb, —FHT, EEERO
platelet life span (33FEM L ZRRD LI TED
T, F oMM IR IR IS E I A RS b h
T, LabififEdho g-TCREOHEE LB T
BEWRCEEEDZ E00Y, FIFEETo5-HIAA
DIFEL, KM/ 25 O5-HT fie o #EH
ZTDEERTH D &L13E 2 H,

—77, B&IM plasma free 5-HT, 5-HIAA &
KOWTE, WThbREmich L BErRT
EDBI B LT ote, BRBICES-HT ok
T & %5-hydroxytryptophan decarboxylase 7%
FEE & T, & e, B i35-HT oA
{EMEALEEE T H %5 Monoamine oxidase (MAO)
EESFEL, BREBOS-HT M@z s A YR
BDHNTELTY, RO T BEm—FE
It plasma free 5-HT {BERIICHIBILFED b 7oh
Dfc, Leh o T, BEds-HT (XEIRE & h E
ELICbDIHEETS EHERAES RS, Ll
5, 5-HIAA @2\ T RHA I —F# I o R i 4
RS h, LrdEmilicgEchor. 2o
C LI5-HIAA DR @@ RE S8 5 & [Fk
w, IEREEIIC R TR b c5-HIAA B
EoMEX, BROS-HT EAEE I X A HEMH
DRI NG, KEMF % MV Block et al.
B TLY, BASHT SEXRBISEE L v, £
PRARIICAE M T 2 BRi28~30E BIcEHM L Tk
h, Fioe rFKFDOS5-HIAA BE b EIE30EE
I OEERNCL T CTHET A2 LB LT E
NTW3B9,

Mm#5-HT BE 2T iX Gujrati et al. (&
R mAztY, Tu et al 2203 KM A B E % 75
TELTED, DTLI—HLLEENESRT
Wisu, SEIOBE T, plasma free 5-HT 3£
izt LR mEy R L, —7F, f/hk+
5-HT BE 12\ Cix Whaun® & Fffic, I
WWARMETH o, BEH N plasma free 5-HT &
NRMEIMCH USERY R THRERRE & LT, BIER
<o, O5-HT EENERTH B, QI r~o
5-HT up take BEAMEL, QUM 25 D5-HT
BHEBEIML TS, WO EmBF RIS,
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¥, 5HT o EE £ g8 1c > \ T IX5-HT A
Tryptophan X W BRI NDH T b, ZTO4E
A L BE & M #5-HT/Tryptophan ratio & & %
Lk B L, 2o ratio R M CRE
DTEMETH B L0, BRI R F55-HT &
ARV EREETHD C EBHRIZNS, KR
PRFDBEAS-HT @2 % 5T L o BUE T V4%
0B #Ect L, BEFHEMETHH, BRHF OS5
hydroxytryptophan decarboxylase ¥& # (X \» &
PEMETHH Z EHRB IR T 5,

iz o5-HT up take &2\ TR+ M
M/ pS-HT BEMEEZ R T Z Enb, BRE
M/ D5-HT OB Y ;A HZ B Tewd o & HER X
hie, BRIM/MEO5-HT RE ORI, —75CH
B5-HT BEAEMEWZ ERTD—REE 2 DR
% h, 5-HIAA 23R\ CEfE % m3 & MK,
plasma free 5-HIAA/5-HT ratio 238/l c&
ExRT &b, EEIRALS-HT @i/~
(IE D A E M P5-HIAA ~DEBRIEL I N5 R
HEBDCERTHHENFTO—HTHDLZ &
DI R I iz,

BTG XM/ D o BRI HFITHFTE T 5 M/
BREOTHD, M/MROBE, fEL D5-HT
b IhB®, T, /RO
5-HT i HE % plasma B-TG #BIET 5 Z LT
X b He® L7, plasma 8-TG B ik fHA I —
M XZELRD bR, BIEA T plasma
free 5-HT o {ElE, RRIEM/NR25D5-HT M
HATTEL TV ABeD EEELH#H G, 2D LT,
Fa IR /MR o ADP, epinephrine ¥ 48 (X RHA M
I UBETH DD, Eio, DIROFEIZ DO
T ot 5 BRIEm, FAERKRFS-HT REO
BINIRD bR ENLLBELNTH S,

&, EEERL S CWIEDS-HT R HEERE
D—uix A LM Lie, 5-HT OIFfER L Ok
R TAEEFPHERICOVCTEIVWELE LT
s, Lo Lieh b, &, EEFHIECHKID
BB I T B M/MR, 7o b O ML EEE RE D
BB BT X T B 0102880 5 HT 23 /)s
Wiz KEBEICHFAEL, 5-HT NEHEHICDH 5\ i
epinephrine % norepinephrine IZ X % & N #E %

HERmE42511S

B, b1, FEBIRCE V- T5-HT ik
angiotensin II % epinephrine X » % 5] 7 IX#3
ERZBETAHAILREPHELBILEINB IO
TOIhbOEBORERBICEK T H5-HT o
ENEE S oo 5, —7, HEOCHTH5-HT
DEERV £ 7 & — D antagonist T»H % ketan-
serin DIFIRPEFAEICKTT 5 BB T 5 #HE
LERE I ND L 507D,

W LT, MR b oY M/ M o 5-HT
RBEFEHNOCT 7 —FF 5 ER[EEL D
ez &C, 55HT R@EFLELIEIhbDOEE
B DT L Y M RBEB T2 5 X )
TicohkdbnDEtEZ NS,

AL OEFIL, 590 HARNTWMESIES, $#39EH
AERRARESEMBHES CREL L,

X ik
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