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= Abstract =

Maternal serum f#-specific human chorionic goenadotropin(#-hCG) and pregnancy-specific fi-gly-
coprotein(SP,) levels were determined more than one per week during 11-41 days post embryo
transfer(ET) in 21 consecutive pregnancies after in vitro fertilization(IVF), which included 8 nor-
mal singleton pregnancies, 3 twin pregnancies, 4 clinical abortions, 1 ectopic pregnancy, and 5 pre-
clinical abortions. The sensitivity of serum #-hCG and SP, radioimmunoassays was 3mlIU/ml and
0.7ng/ml relatively. At the 7th to 8th week of gestation, ultrasonographic confirmation of fetal pole
and fetal heartbeat was performed.

Both serm #-hCG and SP, levels showed logarithmic increase, but log[ SP,] had more steep rising
curve and had wider variation than log{ S~hCG] in normal singleton pregnancies. In 3 twin pre-
gnancies and one ectopic pregnancy, both serum #-hCG and SP; levels located within the 95% con-
fidence interval of the mean levels of 8 normal singleton pregnancies(normal range). In 2 clinical
abortions which had a fetal pole without heartbeat, serum §-hCG level showed lower limit of the
normal range or just below, but all SP, levels showed within the normal range. In other 2 clinical
abortions which were diagnosed as blighted ovum, both serum §-hCG levels from 11 days post-ET
and serum SP, levels from later days compared with 3~hCG were below the normal range. In 5 pre-
clinical abortions, serum SP, levels were within the normal range but serum #-hCG levels were far
below the normal range.

In conclusion, both serum F-hCG and SP, levels increased exponentially with similar pattern in
normally conceived pregancy after IVF-ET. Both serum 5-hCG and SP, levels could predict out-
come of early pregnancy to a certain degree, but log[ -hCG] levels had more significant correla-
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tion with outcome of pregnancy compared with log[SP, ] levels. In addition, uitrasonographic exami-
nation of fetal poles and fetal heartbeats gives very important clinical information and prognosis.
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e dFgthe) 49E Rgol Bt n1E
o] % o v (Braunstein et al., 1978; Batzer et al,,

1981; Bremme et al., 1983; Pittaway et al.,

1985), ¥4l &7]d F-hCGE <Ualg =& w
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hCG, pregnancy-specific Ai-glycoprotein( o] &}
SP, o8 <9F&), pregnancy-associated plasma
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(luteinizing hormone, ©]3 LH® oFg) %

X x5 2 2 (follicle- stimulating hormone, o] 3}
FSHz <3h) & A st on =3 wgo] &

How el Aoy B2EE 53 2590
23 oJ (Aloka SSD 630, 3.5 MHz abdominal sec-

tor scan)& A3 sl Fuhiy ARy 2
FHe) o] FHRE FstHh oA ool

Az #dd 3= FSH(Metrodin, Serono,

Switzerland) 150 IU% human menopausal



gonadotropin(Pergonal, Serono, Switzerland, ©]
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£ (human chorionic gonadotropin) 1% IUE
ZF38 Y 3BbAIE FAnFHE 1 Kretz Co-
mbison 310& o] &3t Ad Z&HFE
F9g St GAEAS Agst

FUE vhxle] BHE VeeckE(1983)9)
HE ol gt WA A A %A} (preovula-
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overnight incubation ®H{

o wizte = BmIU/mIO]B% intra-assay varia-
bilityEe 3.1%0°]% 1 inter-assay variability=
6.0% ] 3t}
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assay variability® 3.3%0°l%ich WA <dAlel
25 A4 el Al(normal singleton preg-
nancy), %ef<¢] Al {(twin pregnancy), QI AMA G
2H(clinical abortion), & 4H&A 7] -§4H(preclinical
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Table 1. Classification of study population by
the results of ultrasonographic examination at
the 7th to 8th week of gestation

Classification No. of patient

Normal singleton pregnancy 8(38.1%)
Twin pregnancy 3(14.3%)
Clinical abortion 4(19.0%)
Fetal echo without 2
[ heartbeat [ 5
Blighted ovum
Preclinical abortion 5(23.8%)
Ectopic pregnancy 1( 4.8%)

Total 21(100.0%)

100,000
50,000

16,900
5,000

Serum 0-uCG {21U/m), log-scale)

T T T T ¥ T "
13 16 21 26 3 36 41
Davs After Embryo Transfer

Fig. 1. Serum §-hCG levels(Mean+2SD) of
8 normal singleton pregnancies after IVF.
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B-hCGAl el Fwxieh 4 24 2dle] FTH2Hx
g AFgrdez Y. S 29
Hiolo) 21 % 1144 84mIU/ml, 16 A 900mIU
/ml, 2195 6,502mIU/ml}, 269 % 17,756mIU/
ml, 3194 39,442mlU/ml, 36Y A 62,169mlU/
ml, 4144 77,314mlU/mleo] i} A e ¢
Ao} Ae ¥H B-hCGR & ATtol ART4+E
gutsj A A vnAd AFHeg FrEde F

Fe ERG(2E 1.
3. Mo HEHRMOIM EE SPiX|g Bt

Sl A4 dde] g4
SPije] Hatxjel At zh 29 FEHAE
AsgFez JeRALh SAHUE 23 W)
olo] AT 11dAE UEE 0f 7IE3oeH,
169 A 3ng/ml, 2195 42ng/ml, 2625 22ing
/ml, 314" 678ng/ml, 3645 1,520ng/ml, 41
U 2,94Tng/mle) Ak A dejdMse] 4%
g3 SPA= 83 p-hCGe 7 %9 vlx3dH

9N AFHoz Frhse FHL HAFD 3

A
2ot SPio] g-hCGHTH ¥abo] 27 H WA
w AAE B g8 Fha g Rew

VeEbStCH(LE 2).

4 B4 CHENQIAOIA BHE §-hCGSH SPX
of HiE7|2t

A4 dEldde) A $el ¥3 p-hCGe SP
Ao WA WEA0e 1g 13 17 2904
Log[8-hCG ]2} Log[SP, e} gkel 0.301F 713t
o dale A gdsy e gt SP
o] f-hCGr.t} wjZ7|7to] golx SPo] & o
F3tA EBoleteE A4S ¢ 5 AAHE 2).

10,800+
5,{)00J

1,000-‘
500+

(ng/ml, ‘eg-scaie)

Serum SR

1 16 2 7% N 3 i
Days After Embryo Transfer
Fig. 2. Serum SP, levels (Mean+2SD) of 8
normal singleton pregnancies after [VF.



Table 2. Doubling time(days) of the mean lev.
els of serum B-hCG and SP; levels in 8 nor-
mal singleton pregnancies after [VF

Days Doubling time(days)
post-ET B-hCG SP,
#11-15. 1.46 - —
#16-20 1.75 1.30
#21-25 3.45 2.10
#26-30 4.34 3.09
#31-35 7.62 4.29
¥36-40 15.90 5.23
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B Aol A Ade FH 4
hCGH o BH# 8 A 555 oz 19 199

#Twin pregnancies

Serym g-hCG (milsml, Tog-scale)

y - T T v
11 16 21 26 31 36 4
Days After Embryo Transfer

Fig. 3. The mean serum A-hCG levels of
twin pregnancies after IVF. The hatched area
represents the 95% confidence interval of the

normal singleton pregnancies.

J' o Fstal echa without heart beat
2 Blightes ovum

100,0004 L gciopic pregnancy

*Biachemical abortion

50,0004

10‘000“
5,000

1,000
500

Serum a-hCG {wIU/ml, log.scale}

T T T T
26 31 36 41

Days After Embryo Transfer

T T —
i 18 2

Fig. 5. Serum #-hCG levels of abortions
after IVF. The hatched area represents the
95% confidence interval of the normal! sin-

gleton prgnancies.

ZEAAA GERAT. 19 3904 Fe HE
2 FAE AYGE O¥ 1A drd BAY @
g4l A-hCGAI 9} 95% <1& F3Felth(o] & A~
hCGe) A F ke g ¢gh). 14 304 HEo]
A el A ¥4 A-hCGR e HaXe
4 dEdael xR ue] F FAEm FHAd A
3dg 2zt g grlsle p-hCGe &+
ol 2% ZHAG(TE 3).
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BegAe Aol 4 489 BF 4
hCGel YA E AFFrH oz 18 294 F
EAAM et Ae FE2 ZAE A
e gA A S A SPiAle 95% A
Frolth(ol 3 SPio] AF 7oz ) 1Y
4ol A] B ol Mefeldlel Af ¥FH SPiA

10,000+
5,0004 ®Twin pregnancies

L

1,000+
500+

Serum SF {ng/m), iog-scale)
@
&

iy 16 Py % B % M
Days After Embrye Transfer
Fig. 4. The mean serum SP, levels of twin
pregnancies after IVF. The hatched area repre-
sents the 95% confidence interval of the nor-
mal singleton pregnancies.
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*Biochemical abortion
1,000+

500
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3

1 16 le Z’@ 3 3‘6 ';1
Lays After fmbrye Transfer
Fig. 6. Serum SP, levels of abortions after
IVF. The hatched area represents the 95% con-
fidence interval of the normal singleton pre-

gnancies.
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Human chorionic gonadotropin(hCG)& 7%
HA eyl kg 2202 Aschheim
& Zondek(1927)0] ela] dal¥9 golr A
< TH=EReH, @bl FAgH A

3k (corpus luteum)7} A&HHo g &5 F
AEE AAHFL 27 dalel # §A4
T 9EE s dFgg Fn Yri(Yen &

Jaffe, 1986). o] A& ZE=xal#o] 36,000-40,000

A Gy sEFolm WENH E: WA
o2 LHst fAbsich 8432 Huzds
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BF 3 A A o 9k A E 9 (syncytiotrophoblast) o] 37
(Gey et al., 1838; Midgley & Plerce, 1962), %
AUl #ak otym xAVEY FRAIYY
FeMgaME AW 44T BAglel &
Hete ANY §EA4Y G e el dh
g gud =23 odriA2 hCGe
alpha 9} beta?] 5 subunit® FAo] Hol Yo
W beta subunitel] 28] hCGe] EolAlo] v}l
Al "l o] beta subunite] ¥ @k 307)
9] ofmx=Abo] LHe} ti27] wjFo HAZH

Al LHeF wh3shA ¥e 5eold A& s
F71 e Aelvh AdAF7] dilefA hCG=
uf - d# S, LH peak 9-1194 #, %
g 7-99 F ZFo] Jhedd uz g
g&ed sigdn. olF 2% hCGHe A%
F7reted A4l A 10F30 FHd toan
I ol FE zhastel Al A 12-14F%E 10,

000-20,000mIU/ml2 & A ¥ c}(Speroff et al.,
1989).

Pregnancy - specific fi-glycoprotein(SP,)-&
Tatarinov & Masyukevich(1970)o] ¢]&}o] &
W dalRe FHFA AL TAHAJZ
Bohn(1971, 1972)¢] dste] Hzz BEIHAY
o1, Schwangerschafts-spezifisches Protein
(SP,) (Bohn, 1971), Pregnancy-associated pl-
asma protein C(PAPP-C) (Lin et al, 1974),
Pregancy-specific Fi—-glycoprotein(PSAG) (To-
wler et al., 1976), Trophoblast-specific gi-glyco-
protein(TBG) (Tatarinov, 1978) 50 &2 £d o}
A gk

Agole SP2 YAdiwt Eo|siAl Hols}
v d¥olety ALAHdev ¥ grAEs
2 b TSN TAaEUS = H4
Bl el BF M E 1.1-34ng/ml7} LiE}
wob $kvh(Heikinheimo et al., 1985). SP-&
Bargko]l oF 9,000daltono. 2 thekel @ slE
< FRHte guwoz A "ute FEAA A
kA XA ¥ A g™ (Tatarinov et al., 1976)
Asterd wgrie ¢ 17-45A1008 g8 A
9l t}(Rutanen & Seppala, 1980) & SP9
A= BE PATEYE4 % (Gordon et al,

1977 a)3¥ & AHEZA¥M(MacDonald et al.,
1979)e] ed B EojdH wEEs w4
W FaAdE S Pl WHdE 03ng/mIAEE

ISR a2
AN @ot7] AlE F uj L (blastocyst) o ZF
& ST A 8-9UdRE Alzsto, Al 12-13Y



o 80%dlA, A 16-17L7kA) 100%o 4 A}
St sk (Lopata et al,, 1982), o) #}
AF7] JAEG A FojRe= A 2 "
A A #ely] e T hCGe AdF7 4A
By 4 JeluA 2 Rolo, 4x 2 Englert
5(1984) & AAF7] UYilETE oF 490] =9
AT sl¥ o} otz =gho] gtk g SP
& AAF7] Jalod hCGRY & 7-8¢ =4
7 % ¥ ™ (Grudzinskas et al., 1977 a), ¥| 9] 4l
Holxx vlgk ooz AMNSAE 2ng/mlE
AP wWTE 16-259 YA o] 7%
3ttt sk (Ho et al., 1988)

Qalel el Foh B@ste] A7) 4ol A
BHCGU SPr& ZAste) QAL o Fohw
o) Egol Hrhe Rl @ol AT FhCG
v YAzl dAdFe A sHA F7rek
(Lenton et al., 1982;Pittaway et al, 1985;
Fritz & Guo, 1987), A& #ol7] A& F B-hCG
24 QA GEHH AEHTA B =
2l o] ¢k} (Sinosich et al., 1983, 1985; Con-
fino et al., 1986; Deutinger et al., 1986; H %,
1988; Liu et al., 1988 ; Yamashita et al., 1989).

SPiE dAlF47t FrhstEA A&EHoR
Z7}8ta(Towler et al., 1976) YA F 591 vjn
A E9RY AuuAE A Jog Holr
(Gordon et al., 1977 b; Tatarinov, 1978). 1]
A SPo 24 dAale] %723 (Grudzinskas et
al., 1977 a & b; Anthony et al., 1980) ® <4l
A&7V o] et FERHE el o] B
o] i th(Jandial et al., 1978; Seppald et al.,
1980; Masson et al., 1983).

Aggolr] Ag F d4lg JAdslr] Hsho
F-hCGE FAsted 2% #Ao hCGE o
TFIER I ZFA7 7 BA 2 £ 2
g3 hCGE 6,000-10,0001US FAlst & 6-7
dolw  Ae| glojrvta  dvi(Catt et al,
1975), &= 9¥nk x|} 4 5mlU/mlol &=
"3 3¢ th(Englert et al, 1984). ulg}r] 2
ATl A wfolels] & A 11A(WCG FF A
14-15)o d# p-hCGE &Asled 10mlU/
mlol g dalez BFF e Fer gle
Roz HTh

AN@#olr] A& F JAA f-hCGE +3F
9-10901® Zgo] ¥7] Al4sie] 15-169c]
M 100%0l4 2ol slmg -hCGE 270l
galAgto] 7h5d 7 o] th(Belaisch-Allart et
al, 1983). olm SPoz G oy
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o]
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hCGFAle] 93kg WA Yovg tL $g4
2o} hCGo| ¥t 27 AT ol &
ol otk a8t 53] A 7)o hCGE 4

BZE2 i SPo] §2l8 Aotk SP,& 4
Al EA Yo e F4YAA LHE 2 (sur-
ge) & 18-23% (Grudzinskas et al.,, 1977 a) &
o 17-244(Lenton et al, 1981)¢] 7 &= o,
SAUGEAYoRZE WEd 6-149 Fd 7}
3t s @ ch(Ahmed & Klopper, 1983).
AME#Hetr] Alg T dAR L Hufgo]
1o 2% #]&dkth v Norfolke] Jones
Instituted] M= Al &7 Ale £ 4
Qleo] 33-35%7} Habo® EHE 1 (Jones et
al., 1983; Andrews et al., 1986), Frydman%
(1986)-& 37%°NA dAA & HHstHir
Basdrk B AFdME F o Eot 476%
7} et ApdEr] AR dES
Aers] mola Miller5(1980)2 &A4H F 43
%ol AdsAtT 1o Edmondss
(1982)& 61.9%¢2] ¢ile] 125 o)He &
Hocka sk oleld e dudge o
o wAsE A ZA FHEHD gRiPde
71& Aate] A5 9G] UL Aol
AM 27 Hjubwi g o] A eiwbe] ape
vg st zaMdxe 4% 9 £E& oA
AFHo g dojunz guigwWel Z7lE
Heetn 44e 4 Aok 9H 4
xR on Frna AR 71 F7}
A YEE grob A, Pittaway 5 (1985)

%

i 1]
v

of

=
3T
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il

ro

= \=]
& 7

Aldol vt A ks A A b
grHon s AL T HAF
SPyo] BAate] 7t v WAL &
= Z718ln S Ao Ve

DeutingerZ-(1986) <} ¢l &t SPo] 28] g~
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