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Intra-amniotic hypertonic saline injec­
tion is an accepted method for terminat­
ing pregnancy in the second trimester. 
The stuc1y of hormonal changes following 
such an injection may be useful for bet­
ter understanding of foeto-placental phy­
siology, placental insufficiency or onset of 
labour at or before term. From this point 

- of view it is interesting to study the levels 
of HCS and HCG at frequent intervals 
after intra-amniotic injection of hyperto­
nic saline arid to correlate these results 
if possible with onset of abortion. 

saline solution. The gestational period 
varied from 14 to 20 weeks. Blood sam­
ples were drawn from antecubital vein 
at intervals of 12-24 hours. The serum 
was separated and frozen at-20°C until 
analysis. Serum HCS and HCG were esti­
mated by radio-immunoassaiY using double 
antibody method (Middley 1966) in 
64 1samples in 21 patients before and after 
the injection of hypertonic saline. The 
high concentrations of HCS and HCG in 
blood of pregnant women necesitated 
serum dilutions of 1:40 and 1:20 respec­
tively in the assay SIYStem. 

All reagents for this immunoassay were 
generously supplied by the National Insti-· 
tute of Arthritis and Metabolic Disease 
(NIAMD). The Second Ref€!rence Prepa­
ration of Human Menopausal Gonadotro­
phin (2'IRP) was used as the standard 
for HCG. In our laboratory, the lower 
limit of sensitivity for the HCG assay is 
0.5 miU/ml. 

MateriaL and Methods 

Termination of pregnancy was carried 
out by intra-amniotic instillation of saline. 
Upto 200 cc of amniotic fluid was with­
drawn and replaced by 200 cc of 20% 
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Res.ults 

Table I indicates the serum HCS ln 
these patients according to the weeks of 
gestation. Our results of serum HCS are 
in agreement with those of Saxena et al., 
reported in 1969·. 
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TABLE I 
Hum<Ln Chorionic Som<LtOm<Lmrrwtrophin (HCS) Changes After Intra-amniotic Injection of Hyper 

tonic Saline (Results in ug/ml.) 

Week of Initial After Intra-anmiotic injection Abor-
gesta- No. level tion at 

tiQn (Control) 12 hrs. 24 hrs. 36 hrs. 48 hrs. 60 hrs. 72 hrs. 84 hrs. hours 

14 wks. 1 1.13 - 3.15 - - - - - 26 hours 
2 1.1 2.24 - - - - _! - 24 ,, 

16 wks. 1 1.5 3.48 2.52 48 hours 
c.. - - - - - 0 

2 1.8 - 4.0 1.42 - 1.7 - 5.5 108 c 
" ~ 3 1.62 2.28 - - - - - - 20 
" 4 1.2 0.79 - - - - - - 24 " ~ 

5 0.72 0.58 0.18 - - - - - 28 ,, 
~ 

... n 18 wks. 1 2.0 - 1.2 2.2 1.11 - - - 50 hours 0 
2 1.0 - - 1.7 3.5 - - - 50 t:rl 

" Ul 
3 4.6 1.24 2.25 - - - - - 36 

" ~ (2! hrs. 
after inj.) .... 

() 

4 0.88 1.9 0.99 - - - - - Ul 

5 1.14 - 1.1 - 0.115 - - - ~ 
tJ 

20 wks. 1 1.35 6.85 - 6.45 - - - - 41 hours 
fJ 2 1.65 1.79 1.47 - - - - - 31 

" 3 4.88 - - 3.3 - - - - 42 ,, ~ 
4 5.7 6.0 - - - - 6.1 - 84 " 

t".l n 
5 6.2 - 4.55 7.0 6.4 - - - 60 " 0 
6 1.33 2.3 0.64 - - - - - 36 t" 

" 8 7 1.04 0.66 0.785 - -- - - • - 48 
" >< 8 1.05 - 2.55 - 1.10 1.0 - - 72 , 

9 1.5 - 2.3 - 1.7 - 1.48 - 144 0 .. l'%j 

z 
tj 

> t .. 
\ 

J 
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TABLE ll 
Correlation Between Serum HCS Values and the Numbe-r of Abortions 

Injection 
& Hor- Fall in Abortion Abortion 
monal Total HCS within 12 hrs. Rise in HCS within 12 hrs. 

Estima- patients No. of No. of patients No. of patients No. of patients 
tion patients 

interval 

12 13 5 
24 14 6 
36 7 2 
48 6 . 2 
60 2 2 
72 3 1 
84 1 

Total 
No. of 46 18 

patients 

Table II shows the correlation between 
the HCS values and number of abortions 
within 12 hours. From the Table it is 
clear that of the 18 patients showing a fall 
in serum HCS levels, 12 aborted within 
12 hours but of the 28 patients showing 
a rise in HCS, only 9 aborted within next 
12 hours. 

Fig. 1 r epresents the serum HCS levels 
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graphically. The time of abortion is taken 
as 10(} per cent for each patient and ail 
individual times for blood collection from 
the injection are expresse~ as a percent­
age of this interval. Similarly, the initial 
value for each hormone is taken as 100 
per cent and all changes are expressed 
as the percentage of the control (initial). 

~ 210 • 

From the graph it can be seen that the 
levels of HCS at time interval of 10-30% 
show a definite rise. The elevation of 
serum HCS is maintained upto 30-35% 
of the injection-abortion time interval. 
The HCS levels then started falling. This 
is followed by highly fluctuating levels 
of serum HCS and fails to show any cor­
relation with the time of abortion. 
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Fig. 2 indicates the levels of serum HCS 
hormone in six individual patients of dif­
ferent time interval after the injection of 
intra-amniotic hypertonic saline. 

Fig. 3 shows changes in HCS levels 
after intra-amniotic injection of hyperto­
nic saline graphically. 

Table III 1shows the serum HCG ac­
cording to the weeks of gestation. Serum 
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TABLE Ill 
Human Chorionic Gonadotropin (HCG) Afte.r Intra-amniotic Injection of Hypertonic Saline 

Results in I. U. /ml. . 
Weeks of Initial After Intra-amniotic injection Abor-

gesta- No. level tion at 
tion (control) 12 hrs. 24 hrs. 36 hrs. 48 hrs. 60 hrs. 72 hrs. 84 hrs. hours 

14 wks. 1 1.82 - 1.0 - - - - - 26 hours 
2 14.4 12.0 . - - - - - - 24 ,, 

c.., 
0 

16 wks. 1 2.2 1.68 - 2.0 - - - - 48 hours q 

2 2.3 - 2.4 3.0 - 1.4 ; - 2.44 108 
" ~ 3 2.4 2.62 - - - - - - 20 
" 4 21.6 20.8 - - - - i - - 24 
" t 

~ ~ I 5 24.4 9.6 - - - - - 28 ,,, 

18 wks. 1 1.02 - 2.42 0.92 1.96 ! -, - - so hours 
g 

2 3.04 - - 2.36 1.84 - ' - - 50 ~ ,, 
3 3.06 2.24 1.9 - - - - - 36 )'' 
4 4.28 2.8 .4.2 - - - - - ' ("} 
5 17.6 - 13.0 - 13.2 - - - : rn. 

20 wks. 1 2.6 1.52 - 2.1 - - - - 41 hours ~ 
t:l 

2 2.02 0.7 2.8 - - - - - 31 
' I 0 3 3.8 - - 3.2 - - - - 42 ,, 

~ 4 2.02 1.4 - - - - 1.84 - 84 
" 5 25.2 - 15.6 17.2 9.6 . - - - 60 ·" 6 15.8 7.4 6.88 - - - 36 

("} - - " 0 
7 13.2 7.2 3.84 - - - - - 48 " § 8 21.6 - 13.2 - 9.06 4.2 - - 72 

" 9 13.2 - 12.8 - 15.0 - 4.8 - 144 ><! ,, 
~ 

{ 2 
\ 
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HCG in these patients varies from 1.02 
o 25.2 I.U./ml. 

Table IV also shows correlation bet­
een HCG values and number of abor­
ms within 12 hours. 
From this Table it is clear that when 

the fall is 2'5%, 46% of patients abort 
in the next 12 hours. When the fall is 
50% only 35% of patients abort in the 
,ext 12 hours. 
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Only one patient showed a sustained 
rise in serum HCG after hypertonic saline 
injection, the other two patients showed 
a transient rise at different study inter­
vals. This means that there is no defi­
nite correlation between the amount of 
fall in serum HCG and the injection­
abortion interval. 

have attributed this to the placenta re­
maining intact inspite of foetal death after 
hypertonic saline. Raud ~t al., (1972.) ~ 
concluded that syncytiotrophoblast which 
secretes HCS and progesterone appears 

Fig. 4 shows the alterations in serum 
HCG in all patients during injection-abor­
tion interval. As shown -in the figure, the 
serum HCG showed a steady decline after 
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to be unaffected by urea because they did 
not find any significant change in HCS 
and progesterone until the onset of abor­
tion. Christie et al., (1966) and Csapo 
(1967) have demonstrated that tropho­
blast remains undamaged by hypertonic 
saline. Gillard et al. , (1973) and El-Tomi 
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Fig. 4 

injection of hypertonic saline and had 
fallen to 56% of the initial level before 
the onset of abortion. 

Fig. 5 illustrates the relationship bet­
ween the HCG levels and time after in­
jection in six patients. 

Fig. 6 shows changes in HCG levels 
after intra-amniotic injection of hypertonic 
saline graphically. 

Discussion 

Estimations of human chorionic soma­
tomammotrophin (HCS) levels are con­
ISidered as a sensitive indicator of the 
endocrine function of the placenta (Spona 
et al., 1971). Saxena et al, (1971) have 
failed to show any change in HCS follow­
ing intra-amniotic saline injection. They 
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(1971) have failed to show any correla­
tion between the levels of HCS and the 
onset of labour. However, they have found 
a fall in HCS concentration at the time 
of labour. Raud et al., (1972) and Pulk­
kinen and Kivikovski (1969) attribute 
decrease of HCS and progesterone at the 
time of onset of abortion as a result of 
increased intrauterine pressure and con­
tractions. 

In our series we did not £nd any sig­
nificant correlation between the levels of 
HCS, the post-injection fall of HCS and 
the onset of abortion. However, 66% of 
patients who showed a fall in serum HCS 
compared to the initial level aborted in 

, the next 12 hours. As against this, only 
33% of patients who showed rise in serum 
~CS aborted in the next 12 hours. 
tic. Holmdahl et al., (1971) have reported 

ansient rise in peripheral plasma pro­
gesterone immediately after intra-amnio­
tic injection of saline in the majority of 
cases (13 out of 19). They attribute 
it to sudden release of progesterone from 
the placenta in the peripheral circulation. 

A possible explanation they have given 
for this phenomenon is the abrupt change 
in the intra-amniotic osmolarity which 
theoretically might cause compression of 
placental tissues due to dehydration. The 
same mechanism may be responsible for 
the rise of HCS in our cases. However, 
they do not consider that this transient 
rise was a consistent phenomenon. They 
found a significant decrease in peripheral 
plasma progesterone after the infusion of 
hypertonic saline into amniotic cavi-LIJ", 
but this could not be correlated to the 
onset of clinical labour (also quoted by 
Manabe 1970). 

A progressive damage of HCG produc­
ing elements in the placenta occurs after 
hypertonic !Saline injection (Raud et al., 
1972). The present study showed a mean 
fall in serum HCG of 56% before abor­
tion occurred after intra-amniotic hyper­
tonic saline injection. The decrease in 
serum HCG indicated that blockage of 
HCG secretion must occur shortly after 
saline injection. Raud et al (1972) attri­
bute this steady decrease in serum HCG 
throughout the injection-abortion interval 
to the cytotrophoblastic disruption. 

Summary 

(1) Radio-immunoassay of HCS and 
HCG was performed in 21 patients before 
and after intra-amniotic injection of 
saline. 

(2) There was a steady decline in se­
rum HCG after intra-amniotic injection 
of hypertonic saline. 

(3) A rise in serum HCS was noted 
in 13 patients after intra-amniotic injec­
tion of hypertonic saline. 

( 4) There was no definite correlation 
between the fall in the serum HCS and 
HCG and the injection-abortion inter­
val. 

',rhus, the sturuy fails to show any endo-

/ 



626 .JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

crine theory for the induction of abor­
tion in these cases of medical termination 
of pregnancy. 
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