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It was impossible to demonstrate the presence of phosphorus in 2.2 mg .. 
whereas 3.5 mg. of casein with about 0.027 mg. of phosphorus yields a 
positive reaction. 

The �n�i�t�r�o�g�e�n�~�c�o�n�t�e�n�t� could point to 
absence of phosphorus excludes this. 
to the presence of an impurity. 

a �l�e�c�i�t�h�i�n�~�l�i�k�e� constitution. but the 
Probably the nitrogen too is due 

About the �s�u�l�p�h�u�r�~�c�o�n�t�e�n�t �.� we cannot yet say anything: the impure 
product does not contain demonstrabIe amounts. but in the same quantity 
of protein it is quite as impossible to show its presence. 

Cholesterol: 2.2 mg. of the impure product. dissolved in chloroform. give 
a negative cholesterol reaction on addition of ace tic anhydride and sulfuric 
acid. whereas 0.1 mg. of cholesterol gives an unmistakable red or violet 
colouration. SALKOWSKI"s reaction yielded the �s�a�m�~� negative result. The 
cholesterol content of the impure substance. if at all present. is thus 
certainly below 5 %. Addition of 0.3 % of trikresol. or of a 0.9 % solutiofl 
of sodium chloride do not alter the aspect of a solution of menformon. 
nor its potency. 

Keeping qualities : Af ter being kept for 3 weeks in an incubator at 37° 
the solution did not show any change of potency. 

We are of opinion. that in menformon we found a new substance. of 
which we hope to be able to publish something more positive in the near 
future. This makes it necessary for us to have larger quantities at our 
disposal which is a matter of corisiderable trouble considering the difficulty 
in obtaining the original material. 

Physiological actioTl and pharmacological assay. 

Repeated injections into mice of one or more mouse-units (up to this 
moment we gave about 4- 8 M . U . every day) seem to have no action. 
apart from the specific effect. 

In rabbits subcutaneous or intravenous injection of 8-80 M. U. (= I to 
10 cc). at one time or within JO minutes. is supported without any ill 
effects. even when repeated within a few days. 

In men injection of I cc. (= 3- 45 M .U .) even when repeated. does not 
produce any general effects. as experiments on ourselves. as weIl as those 
taken by clinical men among our friends on female persons have shown. 
For th is purpose we used solutions to which 0.3 % trikresol and .0.9 % 
NaCI had been added. and of which the sterility had been proved. 

Blood-pressure and H eart . 

Impure preparations (such as contained more solids than is tolerated 
by our defjnition of menformon). when injected intravenously into rabbits 
in urethane anesthesia. produced a steep lowering of their blood-pressure : 
on repeating the injection they died. The curves recently published by 
DICI<ENS and DOODS c.s. showing repeated lowering of blood-pressure 
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after intravenous injection are obtained with preparations of considerable 
impurity as compared with menformon. Only somewhat purer preparations, 
containing about 5 M . U . per mg. and therefore still too impure as to 
be comparable with our definition of menformon were completdy devoid 
of any action upon the blood-pressure of rabbits or of cats decerebrated 
with novocain , even after injecting th ree times I cc. , i.e. all together 6.6 mg. 
of solids and about IS M . U . 

Three and more M.U. did not show any definite effect on the isolated 
frog heart , beating at the Straub cannula. 

Blood uessds. 

On perfusing a LAEWEN-TRENDELENB URG- KOCHMANN preparation 
(frog or guinea-pig) we we re unable to find definite changes of the width 
of the blood vessels. 

Respiration . 

An impure preparation showed some effect upon the respiration of 
rabbits in urethane anesthesia, along with a lowering of their blood­
pressure. Pure preparations, however, do not produce the least alteration 
of the respiration. 

Uterus . 

Doses of about 17 M.U. often produce an unmistakable contraction in 
the isolated utenzs of virgin guinea pigs. The amount of solids in th is 
dose was far below 0.1 mg.; smaller doses did not act with certainty. 

The utenzs in situ , as studied by means of the abdominal window 
(through which several foeti could be c1early seen) , did not show any 
change on intravenous injection of about 45 M .U . Repetition of the 
experiment 3 days afterwards remained negative too. The young we re 
born the following day. i.e. about 2- 3 days before the normal end of 
pregnancy. Of course this does not necessarily lead to the conclusion 
that menformon was the cause , for a similar early birth of ten occurs 
without any injections. 

Blood sugar. 

Injection of IS M . U . was withollt any influence upon the blood sugar 
content of rabbits. 

Growth. 

In spring we performed some experiments with unchanged follicular 
liquid upon tadpoles. An addition of 10 % of the liquid to the growing 
medium killed the animals whereas a content of 2 % was without any 



899 

influence. On the contrary an amount of only 8 M. U . in total is capable 
ot causing within 10 days an enlargement of more than 200 % of the 
generative organs in young female rats scarcely capable of holding their 
own in absence of their mother, as compared with the control animals. 

Quite similar results we re obtained with young guinea pigs. The con­
trol animals were injected with a liver extract prepared in quite the same 
way and in doses quite equal as regards the quantity of raw material 
(follicular Iiquid and Iiver) to which they corresponded. The animals 
got 7 injections of 0.2 cc. each within a week. The con trol animal got 
alltogether 0.06 mg. of solids, the others about 23 M . U. with unweighable 
residue. In this case too the generative organs of the menformon-animals 
had a weight which by more than 100 % surpassed that of the controls. 
This holds good for the animals killed immediately after the last injection, 
as weil as for those which were killed a few days afterwards. This last 
fact , we think, pleads more in favour of a stimulation of the growth of the 
generative organs than for the induction of temporary estrous changes. 

Summary . 

A simple method is described (the " water-method" ) to prepare a 
substance (from follicular fluid especially) which is able to induce in 
castrated mice unmistakable changes of the vagina and uterus that are 
probably identical with those of the spontaneo~s estrous cycle. This 
substance is defined as one in which I mgr. of solids represent at least 
lOof the so called mouse-units = M . U . These mouse-units are defined, 
and the conditions for standardization are given. 

Provisionally chemical analysis shows the substance to be protein-free, 
probably also free from nitrogen , from cholesterol. from phosphorus and 
possibly also from sulphur. Besides in volatile solvents it is readily soluble 
in water. The name menformon is proposed. 

Pharmacologically menformon in doses up to 45 M .U. showed perfectly 
non-toxic in men and animals ; intravenous injections up to 80 M.U. did 
not affect blood pressure nor respiration in any way. Doses of 17 M . U . 
often caused contractions in the isolated virgin uterus . Up to this moment 
our observations on the uterus in situ (rabbits with abdominal window) 
did not show any influence. The effect upon the growth of the generative 
organs in young , normal female rats and guinea-pigs is evident. 

The wide-spread belief that the substances which cause changes similar 
to the spontaneous estrous cycle are not in true solution in water and the 
observation tha!:, they act upon the blood-pressure both probably took their 
origin in a failure to free them from impurities, from Iipoids especially. 

November 1925. 

Pharmacotherapeutic Laboratory , 
University of Amsterdam. 




