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The antigenic composition of 
human chorionic gonadotrophin 
(HCG) and the ability of the anti
HCG antiserum to inhibit the biologi
cal activity of the hormone has 
already been reported by us (Rao 
and Shahani, 1959, 1961). After 
establishing the anti-genicity of HCG, 
attempts were also made to detect the 
hormone in the urine of pregnant 
women. The haemagglutination test 
of Boyden (1951), as modified by 
Stavitsky ( 1954) and as standardized 
in our laboratory (Rao and Sadri, 
1960) was used for this purpose. 
Preliminary work indicated that it 
should be possible to detect pregnancy 
by an immunological method 
(Shahani, 1961) . 
. A double-blind study was also 

undertaken in collaboration with 
Dr. B. G. Modi of the Haffkine In
stitute to detect HCG in the urine 
samples received by the Institute for 
the diagnosis of pregnancy by biologi
cal test. The preliminary results, 
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however, were not very encouraging 
because the results of the immuno
logical test gave only a 60-70 % cor
relation with the biological test. For 
this as well as several unavoidable 
reasons we were unable to continue 
the work as actively as it was neces
sary to standardize the immunologi
cal pregnancy test. Meanwhile seve
ral reports were published on the im
munological detection of pregnancy, 
all of which were based on the prinr 
ciple of the haemagglutination inhi
bition test standardized by Wide & 
Gemzell (1961, 1962). The reasons 
for the discrepancy observed by . us 
earlier, have now become evident and 
are indicated in the results reported 
in this communication. 

We once again got interested in the 
immunological detection of chorionic 
gonadotrophin in urine with refer
ence to: (1) assessing the immunolo
gical and biological specificity of the 
chorionic gonadotrophin ( CG) and 
the diagnostic reagents prepared in 
our laboratory . for the detection of 
the hormone; (.2) evaluating the re
lative specificity and the sensitivity 
of the immunological and biologicaJ 
methods to detect CG in biologkal 
material. 

.. 
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Materials and Methods 
Preparation of human chorionic 

gonadotrophin: Pooled urine from 
pregnant women was adjusted to pH 
5.5 and 4 volumes of absolute alcohol 
were added to it. The precipitate con
taining the active material was wash
ed with 50 ml. each of alcohol and 
ether successively. A 500 mg. quan
tity of protein (crude hormone mate
rial) was obtained from 10 litres of 
urine. 

The crude hormone was further 
purified on a Sephadex G-200 column 
(1.5 x 40 ems) using 0.05 M sodium 
chloride as an eluant. The protein 
concentration in the fractions was 
estimated according to the method of 
Lowry et al (1951). Active fractions 
were pooled. The total yield of the 
active material vvas 342 mg. protein. 
The gonadotrophic activity was esti
mated by the ventral prostate assay 
in intact rats (Meyer et ,al, 1961). 
One mg. of the hormone preparation 
was found to have a biological po
tency equivalent to 500 I.U. 

Prepa-ration of antJiserum to HCG: 
Antiserum to HCG was prepared by 
immunizing a sheep with the hor
mone prepared as already described 
A 300 mg. quantity of the hormone 
\\as dissolved in 30 ml of saline. Five 
weekly injections of 0.5 ml in 
Freund's complete adjuvant were 
given. The sixth injection consisted 
only of the solution of the hormones. 
Tpe sheep was bled 4 days after the 
last iniection. The serum was sepa
rated from the clot and sodium azide 
was added to it as a pref'ervative. The 
serum was stored at 20° C until re
quired for use. The sheen was reim
mL<nized once more and bled before 
it was rested. The sera from the vari-

ous bleedings were pooled. The sheep 
antiserum was diluted 60 times for 
performing the test. . 

The haemagglutinatiori inhibition 
test was employed to detect chorionic 
gonadotrophin in urine. The proce
dure employed was as already des
cribed by Wide (1962). The HCG 
used for sensitizing the sheep ery
throcytes was obtained as a gift from " 
Dr. M. N. G. Dukes, N. V. Organon, __ .... 
Holland. 

The rat ovarian hyperaemia test 
was employed as a biological method 
for the detection of HCG. A 5.0 ml 
quantity of the urine to be tested was 
injected into 24 to 30 day-old rats and 
the animals were sacrificed after 24 
hours. The test was considered posi
tive if the ovaries of the injected ani
mals became hyperaemic. 

The first morning samples of urine 
referred to our laboratory and to the 
Haffkine Institute, Bombay, by hos
pitals and private doctors, as well as '· 
some of the 24 hour samples referred 
to our laboratory, were analysed by 
both the immunological and biologi
cal methods. 

Results 
Preliminary double blind study: 

A preliminary double blind study 
was carried out using the diagnostic 
reagents prepared as already descri
bed. The hundred samples analyzed 
were those referred to the Haffkine 
Institute by hospitals as well as by 
some of the gynaecologists in the city. 
The results of the immunological te3t 
carded ou,t by us were compared 
with the results of the biological ex
periments carried out in the Clinical 
Pathology Department of the Haft
kine Institute. It was observed that 
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the results of the immunological and 
biological tests tallied in the case of 
70 of the samples tested. Of the 30 
samples which did not give identical 
results by the immunological and the 
biological tests, 19 gave a positive re
sult by the former test and negative 
by the latter. This result could be ex
plained on the basis that the immu
nological test is more sensitive. But 
the most unexpected observation was 
that the biological test was positive 
with 11 urine samples while the im
munological test was negative. The 
clinical histories of only 3 out of these 
11 cases could be obtained. One of 
these was a case of threatened abor
tion, the second had a history of 
intra-uterine foetal death while the 
third had 'uterus of 5 months' size and 
amenorrhoea of 7 months duration'. 

Single blind study with the samples 
referred by the gynaecology depart
ment of the Seth G. S. Medical 
College and the K.E.M. Hospital: 

The immunological as well as the 
biological tests were carried out with 
70 urine samples referred during the 
period. The results of the two tests 
agreed in 60 of the cases. In those 
that did not agree there were three 
cases in which the biological test was 
positive but the immunological test 
was negative. Clinical histories were 
not supplied of all the cases referred 
and information could not be obtain
ed for all. Two cases out of three had 
a history of fibroids. The biological 
test came repeatedly positive and the 
immunological test negative. The 
third was a case of tuberculosis of the 
endometrium. 

The results of these preliminary 
studies indicated the necessity of 

carrying out a comparative analysis 
using these two methods to test urine 
obtained from different· clinical con
ditions. The results of the analysis 
are given in Table I. 

Strong positive biological test in cases 
of very e1arly pregnancy with oestro
progestin tablets: 

In item (1) in Table I are included 
the results of analysing two samples 
of early pregnancy. One of these was 
of Mrs. R. who was on a schedule of 
oestroprogestin tablets for the regu
lation of the menstrual period. A 
~ample of her urine was received on 
the 14th day after the intake of tab
lets (she had overlooked taking a 
tablet on the 18th day of the men
strual cycle) and 8 days after the 
missed menstrual period. The biolo
gical test was strongly positive while 
the immunological test was negative. 
A second sample from this case was 
received 16 days after the missed ' 
menstrual period. The immunological 
test carried out with a concentrated 
sample of urine gave a strong positive 
result, the concentration of HCG, 
however, was low being only 700 I.U. 
per litre of the urine. Until 20 weeks 
after the last menstrual period no 
further samples were available from 
this case for following the concentka
tion of chorionic gonadotrophin in 
the urine either by the biological or 
by the immunological methods. It -vvas 
of interest to test the assumption tbat 
the urine of women given hormonal 
therapy in early pregnancy would 
give a strong positive biological test 
while the more sensitive immunolo
gical test was negative or only weak
ly positive. In order to investigate 
this possibility Mrs. B. with a history 
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of 40 days of amenorrhoea, whose 
urine had given a negative result by 
the immunological test but a positive 
result only after concentrating the 
urine 10-fold, was given two tablets 
one each on two consecutive days as 
prescribed by the manufac turer. It 
was of very great interest to find that 
the urine collected 2 days follo\ving 
medication with the estroprogestin 
tablets gave a very strong positive 
result by the biological test whereas 
the immunological test was only very 
weakly positive. At the end of 7 
weeks after the missed period the 
urine sample gave a strong positive 
result by the immunological test and 
a weak positive by the biological test. 
Both the tests were strongly positive 
at the end of 8 weeks after the last 
menstrual period. 

The second was a case of early preg
nancy with a history of 13 weeks of 
amenorrhoea and 'spotting' who was 
on a therapy of Proluton Depot. On 
further inquiry it was found that the 
patient had a heavy infection of 
moniliasis. The urine gave good posi
tive results by the biological test. The 
immunological test was positive only 
after the urine was concentrated. A 
second sample at the end.of 15 weeks' 
amenorrhoea and after the infection 
was treated, gave a strong positive 
result both by the immunological as 
well as the biological test. 

Discussion 
There have been several reviews 

about the comparative analyses to 
study the specificity and sensitivity 
of the various immunological and 
biological tests to detect HCG in 
urine and blood. Two of the interest
ing reviews published recently are 

. . I • 

;. 

those by Hobson (1966) and Loraine 
(1966). These workers are of the 
opinion that the immunological tests 
are more sensitive and . specific for 
confirming a pregnancy. They, how
ever, feel that the immunological te;;t 
is not ideal for assessing HCG quanti
tatively. 

Toaff et al (1965) are of the 
opinion that the immunological test 
and the biological test do not measure 
identical constituents present in the 
urine of pregnant women and that 
the estimation of HCG by the immu
nological method is cheaper and 
easier. 

It is evident from Table I that the 
immunological test carried out with 
reagents employed by us not only 
gave a better reflection of the clinical 
picture, but was also helpful for de
tecting a healthy pregnancy. 

In 3 of the 101 cases of normal 
pregnancy, the immunological test 
was found to be positive while the 
biological test was negative. When ' 
these 3 cases were followed up, it was 
observed that both the tests yielded 
positive results . The titre of HCG as 
estimated by the immunological test 
had increased. These results suggest 
that the immunological test is a more 
sensitive indicator of pregnancy than 
the biological test. The results have 
further revealed that the urine from 
very early cases of pregnancy, given 
oestrogen-progesterone combination 
pills to confirm or rule out pregnancy, 
or women in their very early preg
nancy on medication with Proluton 
depot seem to give strong positive 
results by the biological test much 
earlier than if the women were not 
on hormonal therapy. 

It was of interest to note that in 2 

.· . .. 
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cases of threatened abortion, the im
munological test was repeatedly 
negative while the biological test was 
positive. The women aborted ,vithin 
4 to 8 days after the test was ca1. ried 
out. In the remaimng 4 cases where 
the HCG titre was either very lew 
cr negligible by the immunological 
test, the patients aborted withi.n a 
f~w days. 

Tyler et al (1964) observed that 
false positive reactions were obtained 
in the immunological test with the 
urine of women who were receiving 
high doses of acetylsalicylic acid and 
related compounds. The immunologi
cal test was not positive in the urine 
of women receiving progestational 
agents, prednisolone, antibiotics or 
antispasmodics. 

Salzberger and Nelken (1963) 
using the haemagglutination inhibi
tion test, also obtained positive reac
tions in the urine of women in their 
climacteric. Our results also confirm 
that weak pdsitive results are obtain
ed with urine of women in their early 
menopause. 

In a case of adenomyosis, the im
munological test was observed to give 
a positive reaction. It seems worth 
finding out whether the invasion of 
the myometrium by endometrial 
glands would result in substances 
being excreted in urine that would 
act with the anti-HCG antiserum. 
The results could not be compared 
with the biological test as the injected 
animals died. The reason for this is 
being investigated and will be report
ed elsewhere. 

In the work reported in this com
munication, positive results were ob
tained by the immunological as well 
as the biological tests in a case of 

tuberculosis of the endometrium and 
in 4 cases with uterine fibroids. This 
could be due to several reasons, such 
as the protein concentration of urine, 
the pH of the urine, or even due to 
high urinary titres of luteinizing hor
mones, as reported by Venning 
(1965). An early pregnancy was not 
ruled out in some of the cases of 
fibroids. 

It would be worth while to investi
gate the cause of the false positive 
results, obtained both by the immu
nological and biological tests, in urine 
specimens of women with tuberculo
sis of the endometrium and in certain 
pases of fibroids. 

Studies are also being carried out 
in two other laboratories in the coun
try to evaluate the specificity and 
sensitivity of the diagnostic reagents 
for pregnancy supplied by our labora
tory. The results will be presented 
elsewhere by the workers concerned. 

Work is in progress to study, (i) , 
the nature of the substances excreted 
in the urine of women with fibroids, 
(ii) results of the diurnal concentra
tion of HCG in urine using the immu
nological as well as the biological 
method and (iii) cases of threatened 
abortions, missed abortions and other 
gynaecological complications. This 
work, carried out in collaboration 
with some of the gynaecologists- in 
Bombay, will be reported elsewhere. 

Summary 
A comparative analysis of the im

munological and biological tests in 
189 urine samples obtained from nor
mal and doubtful cases of pregnancy 
were carried out. The results reveal
ed that the immunological test, using 
an antiserum to a 1aboratory HCG 

I 
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preparation, gave a very reliable cor
. relation with the clinical picture of 
the patient's condition. 
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