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The problem of the excretory paths of the embryo 's  metabol ic  products, as also the problem of the role 
of the p lacenta l  epi the l ium in this process, has not been decided finally until the present t ime.  The exper iments  

of A. Gusserow [3] and the observations of other authors [2] indicated the par t ic ipat ion of the Wolffian bodies 
in the excretory process. On the other hand, quite conclusive data in favor of the ac~ lowledgment  of the fimc- 
tion of the placenta  as the basic excretory organ were obtained on administer ing various substances into the 
blood of  the embryo [4,5].  The authors invariably found true solutions of dyes injected into the blood of the 

embryo i n t h e  blood of the mother.  A substantial insufficiency of these works is, however, the fact that the 
dye can only be compared approximate ly  with the excretory product~ of the embryo.  The authors also do not 
indicate  in which exac t  sections of the placenta  the excret ion of dye occurred. 

We undertook an a t t empt  to determine  h is tochemical ly  a basic excretory p roduc t -  u r e a -  in tile tissues 
of the placenta and embryo, along with the excretory paths of the dye. 

E X P E R I M  E N T A L  M E T H O D S  

The experiments  were carried out on roden t s - rabb i t s  and white rats which have the same hemochor ia l  
type of p laceuta t ion  as man.  In distinction to man, a labyrinthine,not  a villous, placenta is formed in rodents. 
At the same time, the ext raplacenta l  trophoblast of the rat comple te ly ,and  of  the rabbit  a lmost  comple te ly ,d i s -  
integrates and is replaced by yolk-sac  entoderm. Thus, a smooth chorion is absent in the rat, in p lace  of  which 
a yo lk-sac  placenta  is formed. In the rabbit,  a small  area of ex t rap lacenta l  trophoblast is premrved in the 
per ip lacenta l  area.  In the a l lan to ic  placenta of roOents, the mother 's  blood washes the cytotrophoblast  and 
choriouic syncytium (syncytiotrophoblast) ,  The yo lk-sac  epi the l ium touches the maternal  tissues in the region 
of the an t imesomet r ia l  folds. Inrabbi ts ,  in addition, the cytotrophoblast  and giant, usually spherical,  syncytio-  
trophoblasts touch the maternal  mucosa in the narrow per ip lacenta l  zone. 

In rite first series of experiments,  we studied:the distributiotl of a dye administered into the blood of the 
embryo, in th¢ p lacenta l  ep i the l ium of  the rabbit, at:various stages of pregnancy, but always after the a l lantoic 
and yolk-sac  placentas had formed. The dye was a. 1°7o solution of ii~digo carmine injeGted into the tissues of 
the embryo ; immedia t e ly  after, the an imal  was kil led a n d t h e  uterus opened, while the comleation between the 
placenta  and uterus stil l  remained.  A number of other experiment_n were set up on embr~os:r~mov~d:from the 
uterus and surviving (L. L. Vannikov's method). In a l l  the experiments,  the embryonit:  m~mb,anos.and~the 
embryo's  kidneys were fixed in absolute a lcohol  20 minutes after injection of the, dye;. 

E X P E R I M E N T A L  R E S U L T S  

The results of all  the exper iments  a t  a l l  the stages of prenancy s tud ied :proved to ,be  the same, so we are 
summarizing them. 
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In the a l lantoic  placenta of the rabbit, very fine granules of dye were found only in the chorionic syncytio-  
trophoblast. Indigo carmine provedto be equal ly distributed throughout the cytoplasm of the synctiotrophoblast, but  
sometimes smal l  accumulat ions of  dye granules could be found in the upper layer, which is washed by the maternal  
blood. Al l  the above pertains to the central  lobes of the placentas;  on the periphery of the placenta~ where there 
are no embryonic  blood vessels , the dye was not found. In no case did we succeed in observing granules of indigo 

carmine  in the ceI lu lar  trophoblast. 

In the per ip lacenta l  trophoblas~ there was considerably less indigo carmine.  Dust- l ike granules of  indigo 
carmine  appeared in very insignif icant  numbers in the spherical  syucytiotrophoblasts.  The deposit ion of dye was 
so insignificant, that it is difficult  to discuss its excret ion by the per ip lacenta l  trophoblast. Keeping in mind the 
tremendous resorptive power of the pre iplacenta l  syncytiotrophoblasts, i t  can be assumed that reverse absorption 
of the dye, which always occurred in small  quantities in the subembryonic cavity,  took place here. Like the 
placenta,  the ce l lu lar  trophoblast of the per ip lacenta l  area did not contain dye granules.  

In the yolk-sac epi thel ium, slight diffuse stainhlg was observed. Large l ight vacuoles, which we observed 
in some cells  of the yo lk-sac  eutoderm, stained especia l ly  intensively.  

Smal l  amounts of indigo carmine  could be seen in the epi the l ium of the uriniferous tubules of the e m -  
bryo's kidneys under the microscope;  The dye accumulat ion in the  embryo 's  kidneys, however, cannot even be 
compared with the amount  that takes p lace  in the placenta  or kidneys of an adult  an imal  when the same in-  

digo carmine  is adminis tered to it.  If the indigo carmine inject ion was carried out without injuring the amnio-  
t ic membrane,  an insignificant amount of  indigo carmine  was only occas ional ly  found in the amniot ic  cavi ty.  
We were convinced that this staining was caused by some errors of in ject ion and not at a l l  by the excretory 

ac t iv i ty  of the embryo 's  kidneys. 

Thus, the excret ion of  dye occurs in the chorionic syncytiotrophoblast  in the centxal lobes of  the placenta  

and, apparently,  to some extent  in the yolk-sac ep i the l ium.  

The determinat ion  of  urea in the tissues of  the a l lan to ie  and yolk-sac  placenta which we carr ied out, 

showedthat the  loca l iza t ion  of this excre tory  product differs somewhat from the loca l iza t ion  o f  the granules of  

indigo carmine.  

Urea was found in the placenta  and kidneys of the embryo by the xanthydrol react ion (Shtyubel 's  method), 
based on the formation of  the very typical  crystals of  dixanthylurea in the tissues in the presence of Urea. The  
observations were carried out on rats and rabbits and, as in the preceding series of experiments,  during the second 
half  of  pregnancy, when both the yolk-sac  and a l lantoic  placentas were fimctioning. After the animal  was killed, 
a solution of xanthydrol was in jected in thebloodvesse ls  of the umbi l i ca l  cord and of the embryo and then small  
pieces of the extraembryonic  organs and the kidneys were immersed in the same fixing fl/aid. The sections were 

dyed w ith Mayer 's  hema toxylin. 

The typica l  greenish-yel low clumps of dixanthylurea crystals were found only in the chorionic syncyt io-  
trophoblast in the centra l  part of the rat 's  p lacenta  (in the centra l  parts of the p lacen ta l  lobes in the rabbit).  
In other sections of the a l lan to ic  placenta  and in the yo!k-sac placenta,  urea was not evident .  In the chorionic 
syncyt.totrophoblast large clumps of dixanthylurea were loca l ized  in various areas of its cytoplasm. 

For comparison, we determined urea by the same xanthydrol react ion in the kidneys of an adul t  an imal  
whose embryos were taken for invest igat ion.  Here clumps of  dixanthylnrea were found as invar iably anc~ in 

addition, in amounts larger than in the p lacenta .  

Urea in very insignif icant  amounts was found on the surface (never in the mass) of the amniot ic  ep i the-  

l ium. 

Thus, undoubtedly, urea is contained in the amnio t ic  fluid buK apparently,  in much smal ler  amounts 
than in the a l lantoic  placenta .  In studying serial sections of the embryonic  kidneys, prepared according to 
Shtyubel, under a microscope, we could note only  individual, very rare, chimps of dixanthylurea.  In the great  
major i ty  of sections they were not found. It is therefore possible that  a small  amount  of urea is excreted by 
the kidneys of the embryo into the amniot ic  fluid. At  the same t ime,  i t  is apparent  that  this method of excre -  
t ion has no s ignif icance at a l l  and the embryonic  kidneys cannot be regarded as an excretory organ of the e m -  

bryos of animals  with hemochor ia l  placentat ion.  
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Correlation of the data of histochemical a'mlysis and the results of experiments with tile adlninistration 
of  dye into the embryo's blood leaves no doubt that the basic excretory organ of tile embryo in the second half 
of pregnancy is the allantoic hemochorial  placenta. To be exact, excretion of tile embryo's metabolic pro- 
ducts occurs in the chotionic syncytiotrophoblast. Taking into account the fact thaL in the chorionic syncytio- 
trophoblast, treatment and secretion of some nutritive substances occur from mother to embryo at tile same time, 
ttle col~clllsioll shoulO be made that bilateral secretion is a property of tile chorionic syncytiotrophobtast. Ill 
this connection, the investigations of Yu. B. Pailodze and B. I. Kopalcishvili I l l .  who, studying the blood nitro- 
gen of the newborn and of the umbilicus, reached the conclusion that urea is synthesized in the human placenta, 
should be mentioned in this connection. Tlle problem of tile role of the yolk-sac placenta, which functions for 
a long time ill rodents and some other nlammals~ has special interest. On tile basis of our data. the thought call 
be expressed strictly speculatively that the yolk-sac placenta takes some part in the excretion of nonureal 
nletabolic products. 

S U M M A R Y  

In the experiments on rabbits and white rats it has been shown that the dye (indigo carmine Injected into 
the blood of an embryo) is secreted by the syncytiotrophoblast of the chorion of the placenta into the blood of the 
maternal organism, Indigo carmine has been also found in the epithelium of the vitalline placenta which 
functions for a long period of t ime in rodents, By means of the xanthydrol reaction crystals of the dixanthylurea 
were always found in the chorionic syncitiotrophoblast. The author draws the conclusion that it is chiefly the 
chorionlc syncitiotrophoblast which performs the excretion of  the metabolic products of the embryo. 
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