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In t ravenous ly  injected s taphylococci  and t rypan blue f i r s t  en te r  the amniot ic  fluid, f rom which they 
pas s  by the en te ra l  route into the fetal blood. 

The pene t ra t ion  of bac t e r i a  through the p lacenta  during normal  preg-naney has  been the sub jec t  of  
conf l ic t ing r e p o r t s  in the l i t e r a tu re  [8]. 

In the p r e s e n t  invest igat ion the p e r m e a b i l i t y  of the placental  b a r r i e r  to hemol:y~ie s taphylococc i  and 
t rypan  blue (molecu la r  weight 990) was studied during normal  preg-nancy. 

EXPERIMENT.AL M E T H O D  

Two s e r i e s  of e x p e r i m e n t s  were  p e r f o r m e d  on rabbi ts  a t  d i f ferent  per iods  of preN~ancy. P e r m e a b i l i -  
ty of the p lacenta l  b a r r i e r  to hemolyt ic  s taphylococc i  was studied in the expe r imen t s  of s e r i e s  I, and its 
p e r m e a b i l i t y  to trj~lmn blue in s e r i e s  il. The hemolyt ic  s taphylococci  were  injected in t r avenous ly  in doses  
of 2-3 bil l ion bac te r i a l  ce l ls .  At var ious  t ime in terva ls  a f te r  injection of the s taphylococci  (2-3 h and 2-3 
days) ,  c a e s a r i a n  sec t ion  was p e r f o r m e d .  Under  s t e r i l e  conditions,  ma te rna l  blood (from the hear t ) ,  fetal 
blood (from the hear t )  and l i ve r ,we re  taken for ~eeding on Pe t r i  d ishes  with mea t -pep tone  a ~ r .  Embry o s  
at  d i f ferent  s tages  of in t rau ter ine  deve lopment  were ground up comple te ly .  The amnio t ic  fluid and the 
ma temm[  and fetal par~.s of the placenta  were a lso  taken for  seeding.  The Pe t r i  d ishes  with the seeding  
m a t e r i a l  we re  incubated for  24 h a t  37 ~ a f t e r  which they were  examined  for  the p r e s e n c e  of colonies of 
hemoly t i c  s taphylococci .  T rypan  blue (IC/c solut iJn)  was injected into a vein of the e a r  as a s ingle dose of 2 
or  4 m g / k g ,  2-3 h and 1-2 days before  c a e s a r i a n  sect ion,  a f t e r  which two doses ,  each  of 2 n lg /kg ,  were  
given a t  in te rva l s  of 1-2 days.  At opera t ion  the p r e sence  of t rypan bIue in the ma te rna l  p l a sma ,  the amnio t ic  
fluid, and the gas t r i c  contents was invest igated.  Fu r the r  evidence of p e r m e a b i l i t y  of the p lacenta l  b a r r i e r  
to tr}~pan blue was given by  s ta in ing of the e m b r y o s  or  fetus i tself .  

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

In the e x p e r i m e n t s  of s e r i e s  I, p e r f o r m e d  on 28 rabbi t s ,  s t a r , l a g  f rom the l l - 1 2 t h  day  of pregnancy ,  
i .e . ,  f rom the t ime of fo rmat ion  of the p lacenta ,  and continuing until the end of normal  p regnancy ,  the 
p lacenta  was found to be i m p e r m e a b l e  to hemolyt ic  s taphylococci  during the second and las t  thirds of p r e g -  
nancy.  Only in two (of 28) c a s e s  were  s taphylococci  o b s e r v e d  to pass  through the p lacenta  f rom the m a t e r -  
nal to the fetal  blood. In the s ame  s e r i e s  of expe r imen t s  changes in pe rmeab i l i t y  of the placenta  a s soc i a t ed  with 
m a t e r n a l  d i sease  resul t ing  f rom intravenous infection with s taphylococci  were studied.  In these e x p e r i m e n t s  a 
cu l ture  of hemolyt ic  s taphylococci  was injected in t ravenous ly  2-3 days before  c a e s a r i a n  sec t ion  in doses  o f b e -  
t~i'een 2 and 10 bill ion bac te r i a l  cel ls .  The d i seased  rabbi t s  were inves t igated in the second and las t  thirds 
of  pregnancy~ Al toge ther  23 an ima l s  were  used in the expe r imen t s .  In all  an imals  stapt~ylocoeci were ob-  
s e r v e d  to p a s s  through the p lacenta l  b a r r i e r  if injected before  the 25th day of p regnancy ,  i .e . ,  at  a t ime 
when growth and development  of the p lacenta  was sti l l  con[inuing. Large  numbers  of s taphylococci  were  
found in the amnio t i e  fluid, the fetal blood and l ive r ,  or  the ground embryon ic  t i s sues .  The s taphylococci  
f i r s t  pene t r a t ed  into the amnio t i e  fluid, and not through the cap i l l a ry  wails of the umbi l ica l  v e s s e l s ,  and in-  
fect ion of the fetus took p lace  only l a t e r  as a resu l t  of a sp i r a t ion  of amnio t ic  fluid. 
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In the cxperiment.~ of st , i es  I[, on 24 rabbi ts  at differcut  per iods  of normal  pregnancy,  t rypan bl te 
was  injected i n a d o s e  o f 2 a n d  4 m g / k g 2 - 3 h b e f o r e c a e s a r i a n s e c t i ( m .  I n a t l  the e•  rabbi ts ,  
r e g a r d l e s s  of the per iod of p regnancy ,  the p lacenta  was found to be impermeab le  to t rypan blue. In ;he 
s a m e  s e r i e s  of e x p e r i m e n t s ,  tr)q)an blue was injected into 32 rabbi ts  during the second and last  thirds f f  
p regnancy ,  2-3 days before  caesa r i an  sect ion,  in a dose of 2 and 4 m g / k g .  When injected in a dose of 2 
m g / k g ,  the tr~q)an blue did not pass  through the placental  Ixtrrier, although it ~vus p resen t  in the ma.~rnal  
blood p la sma .  If t rypan blue was injected in a dose of 4 m~/k,*,  or  into two doses  of o m g / k g  at  in tervals  
of 1-2 da)~,  the d)~e passed  through the placental  b a r r i e r .  In this ease  t rypan b luea l so  was found init ially 
in the amniot ie  fluid, a f t e r  which it en te red  the fetal  blood through ttle en te ra l  route by aspit~Ition of a m -  
niotic fluid. Consequently,  both s taphylococci  and tr_vt)an blue, if they passed  through the p lacenta ,  en te red  
the fetal blood as a r e su l t  of p r e l i m i n a r y  penet ra t ion  through the wall of the chorionic  villi  into the amniot ic  
fluid, and then by an en te ra l  route into the blood, and not through the cap i l l a ry  endothelium of the umbil ical  
ve s s e l s .  

The resu l t s  demons t r a t e  that dur ing no rma l  p regnancy  s taphylococci  do not pass  through the placenta! 
b a r r i e r .  W h e n , h o w e v e r ,  the in t ravenous ly  injected s taphylococci  produce a d i sease ,  the normal  p e r m e a b i l i -  
ty of the placental  b a r r i e r  is d is turbed,  and it becomes  p e r m e a b l e  to s taphylococci .  Resul ts  obtained in 
our  l abo ra to ry  show that any  unusual form of s t imula t ion  (especia l ly  one caus ing  a d i sease  in the pregnant  
female)  inhibits the "gestat ion dominant"  [ l - a ] ,  with an accompanying  d is turbance  of the normal  pe rmeab i l i t y  
of the placental  b a r r i e r .  

In the light of these concepts the r e su l t s  obtained in the expe r imen t s  with t rypan blue can b~ under -  
stood and the contradict ions found in the l i t e r a tu r e  can be explained. Repeated  injection of t rypan blue; or 
injection of a la rge  dose,  ac t s  as a s t r e s s  s t imulus ,  caus ing  inhibitim~ of the "gesta t ion dominant ."  Ac co rd -  
ing to some  worke r s  [4, 7, 10], for  instance,  t rypan blue does not pass  through the plaeental  b a r r i e r  (a 
s ingle injection of the dye was given). Accord ing  to other  authm:s [5, 6, 91, however ,  tr),'pan blue pa s se s  
through the placental  b a r r i e r ,  and may  accord ing ly  play the role of t e ra togenic  fac tor  (the dye was injected 
repea tedly) .  
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