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Abstract Serum heat．stable alkaline phosphatase fHSAP1 level in 649。cases of llOrlnal 

pregnancy and 1 64 cases of high—risk pregnancy is measured by radioimmunoassay fR IA)． 
The results indicate that the HSAP level in normal pregnancy increased proportionMly with 

gestation weeks(r=O．9843)．In 33 CaSeS of pregnancy induced hypertcnsion and 21 cases of 
intrauterine fetal growth retardation．the HSAP level is significantly low．In 7 cases of neonataj 

asphyxia and 26 cases of fetal distress．thc HSAP level in the mother’s serum is also low．In 

53 cases of intrahepatic cholestasis of pregnancy，the HSAP level is similar to those of norlnal 

pregnancy．This study illustrates that HSAP RIA can play an important role in the evaluation 

of placental function and fetal prognosis for cases of high—risk pregnancy． 
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1 Introduction 

There are．varieties of enzymes in the hu． 

man placenta，and their activities are closely 

interrelated with metabolism of the placenta． 

Heat．stable alkaline phosphatase fHSAP1 is one 

of the special enzymes which are formed in the 

placenta and secreted into blood．【1J In the case 

of normal pregnancy．the HSAP level in serum 

proporti0nally increases with gestation weeks， 

which is in accord with the growth of tile pla- 

centa． In the c~Lse of high—risk pregnancy，on 

tile other hand．the HSAP level in serum is ob． 

viouslv different from that of norma1．[2，3]There． 

fore，measuring pregnant woinen’s serum HSAP 

level can play aIl important role in the eva1． 

uation of placental function and fctal progno- 

sis for(；D．ses of high—risk pregnancy． The rou— 

fine methods to measure HSAP level generally 

are to examine enzyme ac tivity，such as King- 

armstrony’s method．But，the results of these 

methodsⅡlay be easily disturbed by other ma- 

terials in serllll1．pH，temperature and other h(：． 

tors of the assay system． 

Ⅵre llave reported the method of HSAP 

radioilmnunoassay f IUA 1 for measuring HSAP 
level in pregnant women’s serum[引

，
and tile re． 

suits demonstl-ate that the method is of high 

llSe the method to determine tile serum HSAP 

levels of normal and high·-risk pregnancy in or·· 

der to establish the relationship between HSAP 

level and normal or high—risk pregnancy． 

2 M aterials and m ethods 

2．1 Patients 

Vve studied 649 cases of normal and 1 64 

cases of high—risk pregnancy which were treated 

at Suzhou Medical College’s Hospita1．Suzhou 

Hospital forⅥr0men and Children．and W uxi 

Hospital for Women and Children．AU of tile 

164 cases of high—risk pregnancy had received 

diagnosis，including 33 cases of pregnancy in— 

duced hypertension．2 1 cases of intrauterine f( ． 

tal growth retardation．26 cases of fctal distress． 

7 c~'Lses of neonatal asphyxia．53 cases of in． 

trahepatic cholestasis of pregnancy．9(：ases of 

prolonged pregnancy，3 co~ses of threatened pre— 

mature labor，3 cases of premature rupture of 

membranes．1 cases of hydramnios，1 case of 

oligoarmfios，4 cases of hepatopathy，2 cases of 

congenital heart disease an(1 1 case of anaemia． 

Serum samples were collected froli"1 nol'iilal 

and high—risk pregnancy． 

2．2 M ethods 

The assay was carried out according to our 

sensitivity．specifity and stability．Therefore．we method．[。]The diluent buffer was 0
．02 mol／L 
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t)hosphate—buffered saline， pH 7．5， contain— 

ing 9g／L so(tiulI1 chloride and 2 g／L bovine 
~；l'llnl altmlnin． The reagents were added to 

and incubated i11 1()×75 inln disposable glass 

test tubes． These test tubes included stan— 

dard tubes(STA)，unknown serum sample 

tubes(US)，nonspecific binding tubes(NSB1 alld 

HSAP—free tubes f HF)，resI)ectively．Thc 一 
nal vohll-1le of the initial incubation mixture 

was 0．4 ii1l alld contained the following in the 

order given． (a)Diluent bufier-100／．1 fSTD 

and us)，300#1(NSB)and 200／．1(HF)．(b1 
100#1 HSAP standards(3．9，15．6，62．5，250 and 

1000#g／L HSAP，respectively)for STD oi’1()0 l 
patient’s serllm samples for US．fc1 100#l anti— 

HSAP ii1 a 1：10000()dihltion fSTD．US and 

HF1．((1)1()()f￡l 0̈I-HSAP to provide approx- 

imately 1000()counts per min in diluent 1)uf[er 

fSTD，US，NSB and HF1． 

Aftel’incubation for 24 l1 at 4。C．500#l 

rabbit serliii1 and 100／．1 anti—rabbit seruii1 were 

added to each tube，and incubated continUOI1Sly 

for an additional 30 min at 37。C．These tubes 

were then centrifllged at 2500 g for 20 lllill at 

4。C and the radioactivity in the precipitate was 

COlInted． 

3 Results 

3．1 HSAP level of norm al pregnancy 

Table 1 shows that with the advance of ges— 

tation weeks．HSAP level increased proportion— 

ally．The relationship between HSAP level and 

gestation weeks can be expressed by the follow— 

ing equation 

lny= 0．1905x二 ()．5035 

Its correlation coe佑cient is 0．9843 

Table 1 HSAP level of normal pregnancy(肛g／L) 

W eeks cases norlilal cases PIH cases IFGR cases ICP ca．seN FD cases NA 

3．2 HSAP level of high—risk pregnancy 

HSAP level of lligh—risk pregnancy is listed 

in Table 2．HSAP level of pregnancy induced 

hypertension (PIH、is significantly lower than 

that of thc Sallle gestation weeks of norillal preg- 

nancy fP <0．05 or P <0．011． HSAP level of 

intrauterine fetal growth retardation fIFGR1 is 

also obviously lower than that of the same ges。 

tation weeks of ilormal pregnancy fP <0．05 or 

P <0．01)．In cases of neonatal asphyxia(NA1 

and fetal distress(FD1，HSAP levels in the 

mother’s serllm are lower than that of normal 

fP <0．051．In cases of intrahepatic cholestasis 

of pregnancy(ICP)，the HSAP level is similar 

to that of normal pregnancy．The data of the 

following diseases，due to less cases，are staffs— 

tically no sense mid unlisted，and we only make 

a short description． The HSAP level of pro— 
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longed pregnancy(above 43 weeks)compared 
with that ot‘normal pregnancy(39,--42 weeks) 

lIRS no significant difierenee fP <0．o5)．The 
HSAP levels of premature of membranes，hy— 

dramxlios，oligoamnios，threatened prelnature 

labor all(1 hepatopathy are obviously lower than 

that of norma1． There is no diffcrellee of 

HSAP level between congenital heart disease or 

anaemia aIld norma1． 

4 Discussion 

There arc several isoenzymes of alkaline 

phosphatase(AP)，and HSAP is tlle most iin- 

portant Olle．which is abundant in the plac enta 

all(1 secretes into mother’s blood．HSAP level 

in blood increases prop0rti0nany with gesta- 

tion weeks according to onr test． It demou． 

strates that HSAP level is closely interrelated 

with function alld metabolism of the placenta， 

all(1 eall reveal whether pregnancy i8 normal or 

not． 

HSAP level of pregnancy induced hyper— 

tension is significalltly lower than that of nor． 

ma1．PIH，causing arteriolar spasm of the whole 

body，organ’s anoxia and dysfunction，results 

ill placental infarction，trophocytc swelling and 

placental blood supply decrease． As a result， 

synthesis．secrete and transfusion into mother’s 

circulation of HSAP are decreased．HSAP level， 

therefore，(：all be used to evaluate PIH and 

prognosticat,e mother and feta1． 

Placental function is closely related to fc— 

tal s development．During all of the gestation． 

illcrease in 1)loo(1 stream flowing into uterllS 

alld 1)lacenta is 1)roportionally to that of fetal’s 

weight all(1 gestation weeks．【4J But in state of il1． 

ness．such as blood strealll flowing iiltO uterus 

and placenta does not increasc enough or even 

decrease．villus will bc in
．iured due to ischemia 

and anoxia，and dysfunction appears．Finally， 

placental function is decreased，and it results 

in intrautcrille fctal growth retardation． F0r 

thc 2 1 cases of IFGR，HSAP level is obviously 

lower than that of normal，which shows that 

plac ental function decreased． It is coincident 

with 12．onin’s oI)illiOl1．taJ 

For tile causes of fetal distress and neonatal 

asphyxia．HSAP levelis lower than that ol‘uor- 

nlal，wlli(：ll delnonstrates Ollr lncthod being use— 

ful in fetal‘s prognosis．But sometimes HSAP 

Vl’1．9 

level is not clearly diffcrent fi‘om that ot‘llOr— 

lna1．wlfich may bc caused by umbilical cord．If 

tlle mother’s HSAP level could be serially s— 

sayc(1，it wouhl be advaIltagc011sly to fill(1 Oll t 

whether fetat distress or not．W hen HSAP lCV． 

els are constantly at low vahle．it often IIIC~LIIS 

tal distress． 

There is a littlc difierellee in HSAP level 

between intrahepatic eholestasis of pregll；Ulcy 

an(1 ilOrli1}d．W hen SUffCred from intrahei)atic 

cholestasis．the liver presents an ischemia of tis— 

sue aroull(1 janitrix，ai1 increase of 1)ressllre in 
hepatic veil&sinus，and then hepatic cells are 

pressed． It results in intrahcpatic cllolestasis 

and iaundice．【6】AP level is obviously incl-e,~Sillg 

with the development of intrahepatie cholesta． 

sis． However．it originates from the liver 1)11t, 

from the increase in HSAP isoenzynle．HSAP 

leve1．therefore，has not significant change． If 

HSAP level and AP level are measure(1 at the 

same tim(；，tlle great unsuitability can I)e found 

between HSAP level and AP levc1． Neverth(、． 

1ess．it can reveal the advance of intraheI)atic 

cholestasis or placental dysfunctim1． 

Since Cayle found the increase of AP level 

in normal pregnancy．【7】a variety of nleth(1(Is 

have been studied．The results were not SO ell— 

couraging 1)ecallse the iDeasurelnellt of enzynlcs 

is very colnplex and easily disturbed by many 

factors．Our HSAP RIA rnethod has 1)Cell ap— 

plied to clinical diagnosis．and ttle resul ts illus— 

tratc that ttle HSAP RIA is of accuracy Il(1 

replication，and Call bc used to evahlate plac en— 

tal fullCtion and diagnose fetal for the cases ot‘ 

lngh risk pregnancy· 
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