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Precocious sexual maturity, ovarian weight increase and stimulation of the sex accessory organs in impuber female mice, was 

induced by a partially purified protein fraction obtained from human placenta. The relationship between this biologically active 

protein and HCG was studied by a comparative immunodouble diffusion technique (Ouchterlony) and two agglutination inhibi- 

tion tests. Results showed that this protein with gonadotropic activity is neither immunologically related to HCG nor contami- 

nated with this hormone. 
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Introduction 

The presence of an uterotropic substance in 
human placental extracts has been reported (Beas and 
Flores, 1969 ; Sardi-Valverde, Miguez-Wensko, Castel- 

lano, Ucar and Brovetto-Cruz, 1976; Brovetto-Cruz, 

Mr’guez-Wensko, Sardi-Valverde, Ucar, Guisantes, 
Galimidi and Castellano, 1976), and the protein 
nature of this active substance has been established 
(Brovetto-Cruz et al., 1976). Furthermore, the study 
of the uterotropic activity of a partially purified 
protein fraction from this extract, showed no activity 
in spayed rodents, suggesting the gonadotropic 
property of the placental preparation (Brovetto-Cruz 
et al., 1976). 

In this paper we study other biological properties 
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of this extract that support its assumed gonadotropic 
activity. The immunological relationship between our 

protein fraction and HCG and the possible contami- 
nation with this hormone, were also studied using the 
immuno-double diffusion technique and agglutination 

inhibition tests for HCG. 

Material and methods 

Biological studies 

The experiments were performed in randomly 
bred, Swiss albino mice from a hybrid colony. Ten 

immature mice, 20 days old, weighing 9 + 1 g, were 
injected subcutaneously with 0.5 mg of the active 
preparation (F-II), from the 20th day of life until 
they opened vagina. For control, a second group of 9 
mice was treated in the same manner with saline. 24 h 
after opening of vagina, the animals were sacrificed 
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by cervical dislocation and the genital apparatus ex- 
cised. The uteri were expressed on filter paper and 
the wet uterine weight determined on a precision bal- 

ance. The ovaries were dried on filter paper and 
weighed. 

The Fallopian tubes were examined with trans- 

parent light under a stereomicroscope to detect ovu- 
lation. This examination showed failure of the tube 
to balloon. The ovaries, tubes and vagina were then 
fixed, embedded and processed for histological study 
with PAS-hematoxylin. 

In addition, a. dose-response curve for uterine 

weight was prepared to determine the minimal dose 
of F-II necessary to induce a significant increase of 
the uterine weight. Immature female mice, weighing 

9-l 1 g at 21 days of age, were used. The dose- 
response curve for uterine weight was prepared using 
the following daily doses of F-II: 50, 100, 150, 250, 
350 and 500 pg. The animals were injected subcuta- 

neously once a day for 3 days with 0.1 ml of the cor- 

responding dose dissolved in saline. On the 4th day 
the mice were killed and the uteri were cleaned, 
blotted on filter paper and weighed. 7 mice were used 
for each dose level. 

Immunological studies 

Immunodiffusion. The comparative double dif- 

fusion (Ouchterlony) of HCG * (100 IU/ml) and F-II 
(10 mg/ml) g t a ams anti-HCG serum was performed. 

The rabbit anti-HCG serum absorbed with human 
normal serum, used in this technique, was prepared 
using a commercial preparation as antigen (Progon 
Dispert). 

Agglutination inhibition tests. An F-II solution of 

21 mg/ml in pH 4.5,0.3 M sodium acetate buffer was 
analyzed by the agglutination inhibition slide test, 
using latex particles coated with HCG (Pregnosticon, 
Organon). 

With the same preparation of F-II, the hemag- 
glutination inhibition assay for HCG was performed 

according to the technique described by Wide (1962) 
without modifications. As standard, three commer- 
cially available chorionic gonadotropins (Endocorion, 

* (Primogonyl, Schering). 

Elea; Primogonyl, Schering, and Progon, Dispert) 

were used. Standard solutions of 5 IU/ml in 0.15 M 
phosphate buffer pH 6.4 were prepared for each com- 
mercial hormone. A 0.5 mg/ml solution of F-II in the 
same buffer was used. All these solutions were as- 
sayed in parallel using the same suspension of HCG 
cells and the same antiserum. All specimens were 
serially two-fold diluted in 10 tubes containing 
0.15 M phosphate buffer pH 6.4. As control, tubes 
containing antiserum and no HCG, as well as tubes 
that only contained HCG or F-II solutions were used. 

Results 

A very precocious opening of vagina was obtained 
when F-II was administered to immature mice (see 

Table I), Also, the ovarian weight of the F-II treated 

mice was significantly augmented as compared with 
that of the puberal control group. This ovarian weight 

increase could be essentially attributed to an impor- 
tant augmentation in the number of medium-sized 
follicles as can be evaluated by the simple histological 
examination. Young corpora lutea and large follicles 
were also seen. A marked increase in uterine weight 
was produced by F-II (see Table I). 

Vaginal histology demonstrates that F-II stimu- 

lates this organ, inducing proliferation of its epitheli- 

urn (Fig. 1, A). 7 of 10 animals showed a conspicuous 
proliferation and keratinization of vaginal epithelium, 
while the others showed an intense mucification. 

Although failure of the tube to balloon was ob- 
served in the stereomicroscope and the search for ova 
by this procedure was negative, microscopic explora- 
tion of the oviduct in histological sections showed 
that 3 of 10 animals had tubal eggs (see Fig. 1, C). In 
the control group, 2 of 9 animals showed tubal eggs. 
The histological study of ovaries showed young cor- 
pora lutea in the ovulating mice, while medium-sized 
follicles and large follicles were seen in the remaining 
animals. It should be pointed out that the F-II treated 
animals ovulated an average of 10 days earlier than 
control animals (see Table I). 

The study of the dose-response curve for the 
uterotropic activity of our placental preparation 
showed that the response is dose dependent (Fig. 2), 
and that 50 pg is capable to induce an increase in 
uterine weight of approximately 100%. 
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TABLE I Effects of F-II on the reproductive organs of immature female mice 

Animals Treatment Age at With Ovarian wt Uterine weight (mg * SE) 

vaginal tubal (mg +_ SE) 

opening eggs wet wt dry wt 

(days +_ SE) 
______ 

Immature mice F-II 23.5 + 0.2* 3 10.2 t 1.2* 48.3 f 7.8* 11.0 * 1.7* 

Immature mice saline 33.1 f 0.6 2 4.0 i 0.2 10.6 k 1.1 4.6 +_ 0.4 

* Differences between the means of l,-11 treated and control groups were statistically significant at 0.5% 

Immunological studies Discussion 

The comparative double diffusion of HCG and F-II 
against rabbit anti-HCG serum showed a precipitation 

line with HCG, while no reaction was observed with 
F-II (Fig. 3). 

The agglutination inhibition slide test using latex 

particles coated with HCG showed that a F-II solu- 
tion did not inhibit the agglutination of the latex par- 

ticles, while a 3 to 5 IU/ml solution of HCG inhibits 

it. 
In the hemagglutination inhibition reaction, all the 

tubes containing F-II gave a clear positive image of 
hemagglutination. The least amount of HCG detect- 
able with this technique in our laboratory was 0.2- 
0.3 W/ml. Therefore if HCG is present in F-II its 
amount would be lower than 0.2-0.3 IU in 0.5 mg of 
the placental preparation, contained in the first tube 

of the serial dilution of F-II. 

Results presented here show that our placental 
preparation possesses other biological properties be- 
sides its uterotropic activity. It produces a stimulating 
effect on the vagina shown by proliferation of its 
epithelium accompanied by keratinization or intense 
mucification in the immature female mouse. Also, it 
produces in this animal an outstanding increase of the 
ovarian weight associated with a precocious opening 

of vagina and ovulation that occurs an average of 10 
days before that of the control animals. 

The increase of the ovarian weight accompanied 
by ovulation and precocious sexual maturity indicates 
that this placental protein fraction has gonadotropic 
activities. This assumption is also supported by our 

results on the effect of this preparation in spayed ani- 
mals (Brovetto-Cruz et al., 1976) showing the absence 

of uterotropic activity in castrated female mice. 

Fig. 1. A: Vaginal mucosa of a F-II treated immature mouse; note a conspicuous proliferation and comification of the epithetium; 

x175. 

B: Vaginal mucosa of an immature control animal sacrificed at 23 days of life (when the F-II treated animals open vagina); 

x 190. 

C: Uterine tube of F-II treated mouse; there is one ovulated egg; X 190. 
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Fig. 2. Dose-response curve for the uterotropic activity of 

F-II in immature female mice. 

These gonadotropic properties may explain the al- 
ready reported uterotropic activity and the vaginal 
stimulation here described. 

The most striking results of our paper are that 
three immunological techniques showed no identity 
between our gonadotropic placental preparation and 
HCG. The comparative immuno-double diffusion of 
HCG and F-II showed that our placental protein frac- 
tion is different from HCG. However, this result does 
not discard that our preparation might be contami- 

Fig. 3. Comparative immune-double diffusion technique of 

HCG and F-II against anti-HCG serum. 1: HCG 100 N/ml; 

2: F-II 20 mgjml; 3: anti-HCG serum. 

nated with HCG, and that this contamination would 
explain the gonadotropic activity that we demon- 
strated. In this sense, the agglutination inhibition 
tests showed that contamination with HCG, if it 
exists, must be lower than 0.4-0.6 IU per mg of F-II. 

We therefore conclude that in the minimal active dose 
of F-II (501.18) the HCG contamination would be 
lower than 0.02-0.03 IU. This amount of HCG can- 
not explain the biological activity of our preparation, 
since a dose of approximately 0.25 IU of HCG would 
be necessary to induce a 100% increase in the uterine 
weight of the mouse (Bell, 1968). 

Finally, results obtained by immunological tech- 
niques showed that this placental protein is immuno- 
chemically different from HCG. However, the exis- 

tence of biologically active HCG molecules with low 

immunological activity has been reported (Matties 

and Diczfalusy, 1971). Nevertheless, this was found 

only in HCG obtained from pregnancy urines, while 

in both serum and placental extracts there is coinci- 
dence of immunological and biological activities. 
Therefore, if all the biologically active HCG obtained 
from the placenta were also immunologically reactive 

(Matties and Diczfalusy, 1971), our protein fraction 
would be a gonadotropic placental protein different 

from HCG. 
Our evidence is not enough to postulate the exis- 

tence in human placenta of a gonadotropic hormone 

different from HCG, but is suggests that this paren- 
chyma contains a gonadotropic protein at least im- 

munologically different from HCG. 
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