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In 1947 Galll-Mainlnl [8] de:crtbed a simple diagnostic test for pregnancy. The reaction consists of the 
effect on male frogs of hypophyseal or chortonic gonadotropln, contained In dae tttlne of preg~ant women; this 
Induces ~ spermaturla which Is readily detected by microscopic examination c,f a drop of urine taken from the 
cloaca. 

Various investigations of this reaction have been made. V.P. Vels [3] found In frogs that after Sechenov 
inhibition, the spermaturia induced by injection of urine from pregnant females was considerably delayed. He 
suf.posed that the nervous center for the regulation of spemaaturla was located In the ~plnat cord. 

Galli-Mainlnl d,- ~ed ~a t  in splna! frogs after text, oval of :,le bra!n, hmgs, gut, tpleen and hypophysls, the 
action of chorlonte gonadotropln Is preserved. He concluded that this reaction is due to fi~e direct effect of the 
chorlonle gonador:oFln on the vestcula ~eminalls. 

E. t. Kvat~,r and L F. Sokolova [5] con~lder that spe~maturla in the frog is a reflex action. V. L Babukha- 
dlya [2] thinks that spermaturla may result from the direct action of the chorionic gonadotropln on the veslcula 
zemlnalh. Neither author gives any factual foundation for these views. 

Since this reaction is so poorly under.~tc~d, we decided to Investigate the parts played by the sympathetic 
system and adrenals. Our starting point was the data of A. V. Ton~lkh [7], who demons~ated the involvement 
of t~e syr,~pathetlc system in Sechenov inhibition, a result ahlch was confirmed by I. V. Senkevtch [6]. 

A. A. Atabek [1] Induced spermaturta in the frog by Injection of 0.3-1 ml of 1 : 1,000 adrenalin. We 
conf~rmed this tn ten frogs; after injection: of I ml of 1 : 1,000 adrenalin, spermaturia was obtained. 

EXPERIMENTAL METHODS 

Altogether 205 experimenu were performed on lake and pond frogs (Rana ridibunda, R. esculenta). 

In all frogs we first determined the rate and amount of spermaturla after Injection of 3 ml of the urine 
from pregnant females into the dorsal lymph sac, and we recorded the room temperatuse. AccordIng to the 
number of sgermatozoa in the urine, we were able to distinguish thre~ degrees of spermaturia (the examination 
of die urine was carried out with the iow power): reaction strongly positive - In each field of view more than 
40-50 spermatozoa; positive reaction - more than 15-20 spermatozoa in a single field; weak positive reaction 

-occasional spermatozoa ~en.  

Th.ree to four days after the strengths of these reactions had been determined, one of two operations wa, 
performed; /~t a definite time interval after the operation, the time of onset and the intensity of ~e reaction 

were agaln determined. 
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The f~tt live eapertmenl~ were designed to show the effect of Sechenov Inhibition (Table 1). 

TABLE I 

Experl n'ent 
No. and 
Frog 1';o. 
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Expcr. 4 
76-95 

E~pet. 5 
96-115 

8cem 

$eehenov ln.hlblUon and the Spermaturla Reaction In Frogs 

TImeDe~e~ ~ o 

Operation 

115 

I 
-1  

i 
Section through opUc 

I 

lobes and removal of  
�9 brain anterior to this 

Ditto 

I 
3 I Ditto 

I 
I 

Cuz anterior to optic 
lobes through dlence- 

I phalon and remova! 
�9 of brain anterior to 

ttdt 
Ditto 

operation and 
Injection of 
Pregnant Urine 

After 24 hr 

After 2 hr 

After 24 hr 

After 1-2 

After I - ' 2  

hz 

ve 

EL" ~1 

d o  g ~  

34 

8 

m 

42 

No. of Frogs In whom 
Brain Surface was 
SUm. by Crystal of 
NaCI 

o o 
i 

33 - 

- 2 0  

- - 20 

33 20 20 

Results o f  

reaction 

. t ,  a T  

34 

8 

33 

20 

99 

u 

"r 

1 6  

16 

E X P E R I M E N T A L  RESULTS 

Expc.riment 1. - 34 frogs; operation - section through optic lobes and removal of  brain anterior to this. 

Injection of  pregnant urine ~ hrs. after operaticn. 

Results - rate of reaction the ~me before and after operaU.on. 

Experlment.__~2. - 8 frogs; same operation. 

Pregnaa~ urine injected two hrs after operation. 

Results - rate o f  onset of  reaction the same before and after operadon, 

ExFerL'nent 3. - 33 frogs; same operation. 

Pregnant urine injected 24 hours after operation, 
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lnmmedlately after the operation the cut surfac~ of  the brain was stimulated for I to 2 rain with a crystal 
of Jodlum chloride. 

Resulis - r i t e  of  onset  of  tlie reaction before and after operation the Jame.  

Experiment 4 . -  20 frogs; operation - section anterior ~ the optic lobes through the dlencepha|on and 
removal'b( parts anterior to cut. 

Pregna"t urine Injected 1-2hrs after operation. Immediately after the Injection the cut brain surface wa~ 
stimulated for 3 rain. with a crystal of sodium chloride. 

Results - Rate of onset the same before and after operation. 

Experiment 5. - 20 frog~; operation - section through dlencephalen aatedor to optic lobes and removal 
of brain anterior to cut. 

Pregnant urine Injected I-2 hours after operation with simultaneous sthnulation of cut ~urface of brain 
~lth crystal of ~odlum chloride 3 times for 3 rain at intervals of 2~ min~. (These experiments were carried out 
In the same way as b), V. P. Vols.) The pregnant urine was Injected after the first stimulation. 

Results- In 4 frogs the rate of onset of the reaction was the same as before operation; In 16 frog~ the ~eo 
action was delayed from 30 rain to I hr, 1. e.o we confirmed the results of V. P. VeIL 

Experiments 3 and 4 showed that, as regards Sechenov Inhibition, a ~tngle stimulation of the cut brain 
surface does not change the time of omet of the reaction. Sechenov inhibition of the 5permatmla reaction occurs 
only on stimulatlns the cut brain surface three times for 3 rain at 25-rnln Intervals with a cq,'~tal of ~odluln 
cb!e~,'de: out of the 20 frogs of experiment .5, In i~ there was a delay of 30-~0 mixtures. This Ir~dtcates a reflex 
regulation of the sper~aturta ~eaetion. We may suppose that there are ~erve centers in the cord wMch regulate 
this reaction, and that their suppression in the Secher~ov inhibition experiment causes a delay in the ~permaturta 
reaction. 

In 24-48 hr observations on frogs operated by Sechenev'~ met~hod, we found spontaneou~ sperrnau~rla 
occm in ~5 animals. This took place 2-24 and even 48 hrs after the operation and was observed most frequently 
In summer and winter frogs. In our vle~. the spontaneous ~permatmta is due to tl~e release of tr~e cente.~s in the 
cord from the tnhibit~ry Influence of the higher nervous centers. 

Sixty-five experiments were performed ~o Investigate the reacdoa of the sympathetic and adrenal system. 

The adrenal glands were cauterized with an electric thermo-cauteryo using A. V. Ktbya~ov's method. On 
the fifth day after the operation the rate of onset and the ~trength of the reaction ~ the injection of pregnant 
urine was determined. Accordtng to A. V. Kibyakov [4] and his co-workers, it Is at this time that the ~)T~pathetle 
adrenal system is at its lowest functional level  

The resulU of the experiment are shown in Table 2. 

TABLE 2 

The Sympathetlco,.Adrenal System and the Spcrmaturia Reaction 

Expert- No. Type of operation experiment 1"~ ~ ~ e 

I 

141-205 65 [ Cauterization of adre- On the flf~ 10 $ 41 

I nal glands with oleo- day 
tile thermo-caute~ 
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In 41 of die 65 |togs. L~e spc~,t~a~t t,a, r,dm-ed In amomlt and there was a delay of from 40 mire ~ i 
hit. The delay was tr~st clearly r 1~ @'m ~?ri,~g aad suttutmr frogs. 

In 8 lmimais the reaction ~a5 len in ~t~ount. bat the time of onset was tile same. 

In 16 frogs the ra~ and ar~o~t were ~r  ~.~une before and after operation. 

Thin. in m o z t  frogs red, oval of the ,d~e~al glands (es,,e~ltlaily tim adrenal medulla) had all effect on the 
spermatutla reaction. The abmnce of d~i$ effect hi ~ome of d~e frogs may be due to |ncompletc cauterization 
of the medulla of the gland, ot to the ~e~.,nct of a~diticnal chromaffin tissue. 

Our experiments showed t~at the ~tr, pat~mtico-ad~enal system is concerned in the regulation of the sper- 
m atuda reaction, 

The physiological mechanim~ of ~his reacdon is therefore basically reflex, and Includes centers In the 
diencephalon and cord. as we!! as t~e sympaC'~edco-adrenal sy, tem. 

SUMMARY 

20.~ experiments were coad~cted to elvcidate ihe rote of Sechenov's inhibition and the sympathetlco- 
adrenal s)~tem in t~e meclmnism of spe~matmia. This reaction was .~timulated by ~rine of pregnant women. 

It was established that the ~',yz~elogicar mechanism of spermatuda in frogs is of a reflex natme. It 
includes ~e transitional and spinal cemAer~ and t~om of the sympathedco-adrenal system. 

action of 
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