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In a previous study of the effect of oestrogens upon the genesis of malig-
nant tumours [5] it was found that these substances promote the formation of
malignant tumours, or intensify the action of carcinogenic substances, confirming
the investigators stating that oestrogens possess co-carcinogenic properties.
We have observed, in addition, that also castration has an important role in
the development of tumours. It was namely found that a considerably greater
number of tumours had been formed under the influence of carcinogenic and
oestrogenic substances in castrated animals than in non-castrated ones. The
reliability of these results was, however, seriously impaired by the fact that a
small number of animals had only been subjected to the experiments. It was,
therefore, imperative to repeat the experiments in question with groups compo-
sed of a greater number of animals, in order to check the reliability of our
findings.

The purpose of the present paper is to report the results obtained by
repeating our earlier experiments and also some findings yielded by a new
experimental series investigating into the same problem. In the experiments
under review the same methods were naturally employed asinthe previous ones.
100 sexually mature female albino mice of our own stock have been used in the
study. The animals were divided into 5 groups of 20 animals each.

The 1st group consisted of non-castrated animals, into the back of which 15
mg of dibenzanthracene dissolved in 0,5 ml of lard was injected subcuta-
neously.

The 2nd group, too, consisted of non-castrated animals ; before injecting
the aboye amount of dibenzanthracene they had been treated with 0,55 y of
oestrogen every second day for a fortnight ; the administration of oestrogen
was continued for six weeks after the injection of carcinogenic agent.

The 3rd group was composed of castrated mice which received dibenzan-
thracene injections in the same doses as the animals of the first two
groups.

In the 4th group constant oestrus had been brought about in castrated
mice by administering 0,5 y of oestrogenic substance every second day ; then



330 L. VACZY, GY. MEHES and T. SANDOR

15 mg of dibenzanthracene was injected, and the administration of oestrogen
continued for six weeks.

Animals of the 5th group, serving as control, received identical doses of
pure lard subcutaneously injected.

During the experiments, the animals were kept on the same diet as the
rest of our stock of mice.

The first tumours appeared about 5to 6 months after the treatment, as in
our previous experiments. The animals were killed 5 to 9 months after the
beginning of the treatment. The experiment was terminated in the 9th month.
The tumours and the internal organs of the animals were histologically exam-
ined. Diagnosis of the tumours was established on the basis of histology.

Except the control-group, tumours have developed in all of the groups,
and histological examination showed them to be fibrosarcoma.

While the majority of the tumours occurred underneath the skin, métas-
tasés were found in the abdominal lymphglands, the liver and the kidneys.

TABLE |

15 mg of dibenzanthracene dissolved in 0,5 ml of lard, injected subcutaneously
into the back of female mice

Oestrogen 05y
Number of test animals : 20 per group

1. 1. 1. Iv.
V_
Non-castrated Non-castrated Castrated Castrated Non-castrated
Dibenzanthracene  Dibenzanthracene Dibenzanthracene Dibenzanthracene Controls. Lard
Oestrogen Oestrogen
5 tumours 12 tumours 10 tumours 14 tumours 0 tumours
6 abscesses 5 abscesses 5 abscesses 3 abscesses 4 abscesses
1 peritonitis 3 normal 2 toxic 1 toxic 3 atrophies
8 normal 3 normal 2 normal 13 normal
The results of the experiments are tabulated in Tables I and Il. The figures

listed in the Tables confirm the correctness of our previous findings in every
point. As evident from Table I, the smallest number of tumours arose in the
non-castrated group treated with carcinogenic substance only (1st group). Twice
as many tumours were formed in the group treated with oestrogen and dibenz-
anthracen (2nd group). Castrated animals which had been treated with carcino-
genic substance only (3rd group) developed twice as many tumours than the
similarly treated non-castrated ones. It seems, therefore, that oestrogens really
act as co-carcinogens, and that the findings established on the strength of our
previous experiments were correct. After such antecedents it was only natural
that the highest number of tumours occurred in those animals (4th group)
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which had undergone castration before treatment with carcinogens and had, in
addition received preliminary treatment with oestrogens.

TABLE 11
Chronological appearance of tumours. (Conditions of experiment identical with those in Table 1)

Groups of Number of months since beginning of experiment

animals Total

5. 6. 7. 8. 9.

Non-castrated |
Dibenzanthracene — tumour 1 3 5

Non-castrated 3 tumours 6 3 — — 12
1. Dibenzanthracene
Oestrogen

Castrated 3 tumours 1 2 2 2 10

. Dibenzathracene

Castrated 2 tumours 5 5 2 14
V. Dibenzanthracene
Oestrogen

The effects of oestrogenic substances and castration are still more clearly
verified by the data of the 2nd Table. Table Il illustrates the chronological
appearance of the tumours. It shows that 8 tumours appeared in the 5th month
after the beginning of the experiment. Three developed in the non-castrated
animals that had been treated with cancerogenic substance and oestrogen
(2nd group), three in the castrated animals treated with cancerogenic substance
only (3rd group), while two of the tumours developed in the castrated mice
treated with both cancerogenic substance and oestrogen (4th group). In the
6th month, 12tumours appeared, all ofthem in groups2to 4,i. e.inthe animals that
had been subjected to treatment. (Therewere three tumours in the 2nd group,
two in the 3rd and five in the 4th group.) The first tumour was brought about
only in the 7th month in the group treated merely with cancerogenic substances
(1st group), and even this time with only one occurrence while, during the course
of the same month another ten tumours developed in the other groups. This
means that during the time required to induce one single tumour in the non-
castrated animals, to which only a cancerogenic agent and no oestrogen had been
administered, no less than thirty tumours were observed in the other three
groups (twelve in the 2nd group, six in the 3rd and 12 in the 4th group). It would
seem therefore that oestrogenic substances and castration not only promote
malignant growth but also hasten its development.

The observed effect of castration made us to study it in male animals as
well. 60 male mice, divided into 4 groups of 15 animals each, served as the
subjects of this experiment.



332 L. VACZY, CY. MEHES and T. SANDOR

Group | consisted of non-castrated animals, treated with carcinogen in the
same manner and in the same doses as in the first experiment.

Group Il was composed of castrated animals treated with carcinogen.

Group 11l included non-castrated animals which, before being injected
with the carcinogenic substance, received Neo-Hombreol.

Group 1Y comprised castrated animals into which carcinogen was injected
after a preliminary treatment with Neo-Hombreol.

We began the administration of Neo-Hombreol to the animals of Groups
Il and IV eight days before the injection of dibenzanthracene and continued it
for six more weeks thereafter ; the dose of the testosterone was 0,5 y every
second day.

TABLE 111

15 mg of dibenzanthracene dissolved in 0,5 ml of lard, injected subcutaneously
into the back of male mice

Testosterone = 0,5 y of Neo-Hombreol
Number of test animals : 15 per group

1 1 m. v
Non-castrated Castrated Non-castrated Castrated
Dibenzanthracene Dibenzanthracene Dibenzanthracene Dibenzanthracene

Neo-Hombreol Neo-Hombreol
6 tumours 5 tumours 3 tumours 4 tumours
4 abscesses 6 abscesses 6 abscesses 5 abscesses
2 toxic 2 toxic 3 toxic 4 toxic
3 normal 2 normal 3 normal 2 normal
It is evident from Table IlIl that castration of male animals is not fol-

lowed by enhanced development of tumour such as is the case if females are
castrated, since an approximately identical number of malignant growths was
observed in both castrated and non-castrated animals. Nor could we detect any
carcinogenic effect that would have been attributable to testosterone, as the
tumourigenic action of dibenzanthracene was in no way influenced by treat-
ment with Neo-Hombreol.

We attribute especial significance to the results of the experiments de-
scribed because they seem to throw new light on the oncological role of castration.
Our two series of experiments show that castration exerts a serious blastomato-
genic effect if performed on female animals and none if performed on male.
Extensive investigations will naturally be necessary to elucidate this problem.
Some of them, such as a study of the paradoxical hormonal effect in castrated
and non-castrated animals, or of the effect exerted by an increased dose of
testosterone, are already in progress.
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Two more phenomena observed in the course of the experiments are worth
of note, (i) Ascites was frequently formed in addition to tumours. It may be of
interest that, both in our previous and the present experiments, ascites occurred
in castrated mice only, (ii) As mentioned in a previous paper [2] only such
tumours could be transplanted which had been induced in castrated animals.

To sum up the results of the present study, they have corroborated those
of our previous experiments in every respect. They too seem to prove that oestro-
genic substances act as co-carcinogens, and that castration, performed on
females, plays an important part in the promotion of malignant growth. We
think that this effect of castration might be due to the fact that, as has been
demonstrated by Csillag, Hajdd and Sandor [1], the normally functioning
ovary is somehow capable of neutralizing the action of a great amount of oestro-
genic substances. Castration in our experiments probably acted by eliminating
that retarding action of the ovary. The correctness of our assumption regarding
the said role of castration, viz. that it is the metabolism of oestrogenic substances
which lies at the root of the problem, seems to be confirmed by the results of
our experiments on male animals. Castration of males had no such blastomato-
genic effect as in females. This must seem natural after what has been expounded
above, since we know of no literary data according to which the testes had a
same influencing effect to the oestrogenic metabolism taking place in male
organisms, too, as that of ovary in females.

The resvdts of our above described recent experiments seem to justify the
opinion expressed in ourprevious paperthat any unwarranted removal ofthe ovary
should be considered very carefully even at the time of menopause. Our experi-
ments have further corroborated our opinion that, when treating climacteric
and praeclimacteric symptoms the use of oestrogenic substances should be
reduced to a minimum.

Summary

The effect of oestrogenic substances, testosterone, and castration upon the development
of tumours induced in female and male mice by dibenzanthracene has been investigated. Oestro-
genic substances have been found to intensify the tumourigenic action of dibenzanthracene.
Castration of female mice had the same effect, whereas in male animals castration did not seem
to promote malignant growth. The application of testosterone also failed to reveal tumourigenic
properties in the doses administered.
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OEVWCTBWE 3CTPOMEHHbLIX BELLECTB, MY)XCKOIMO MO/IOBOrO FOPMOHA
N KACTPALIMN HA OBPA3OBAHUE OMYXOJEN

n. BAUW, Ab. MEXEW , n T. WAHAOP

ABTOpPbI MCCNEJOBA/IM HA CaMKax U Ha caMlax MbILei feiicTBMe 3CTPOreHHbIX BELLECTB
MY>XCKOT0 M0/I0BOFO0 FOPMOHA WM KacTpauuy Ha 06pas3oBaHue OMyxosei, WHAYLMPOBaHHbIX
AnbeH3aHTpaueHoM. OHW BbISBAMM, 4UTO 3CTPOreHHble BELUECTBA MOBbILIAIOT Bbi3blBAKOLLEE
onyxonu fieiicTBme AubeH3aHTpaleHa. Ha camKax Mbllleidi KacTpaumsi Takke Bbl3Baia 3Hauu-
TeflbHOe TMOBbILLEHNE [JeCTBUA AMBeH3aHTpaleHa. Y CaMUOB Mbllleli aBTopaM He yaanocb
Hab6/loaaTh NOAOGHOrO AeCTBUA KacTpauuu. [leicTBMe MYXCKOro MosioBoro ropMoHa B npu-
MEHSIEMOM aBTOpaMil KO/MIMYeCTBe Ha 06pasoBaHMe OMyxofei Takke He YAanocb BbISIBUTH.

Laszl6 Vaczy, Budapest, VIII., Ull6i Gt 78/a. Hungary.
Gyorgy Méhes, Budapest® V., Vaci u. 12. Hungary.
Tibor Sandor, Budapest, XI., Lagymanyosi u. 15. Hungary.
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