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The effect of nRrobenzene poisoning on the placenta and fetus was studied In experiments on albino 
rats. Delay in developmen~ of the embryo and production of malformations and other dlsturbanecs of org'~n- 
ogenesls were observed. 

The hlstochemlcal and biochemical results are evidence of disturbance of oxldat~on-reduetlon proces -  
ses  In the placenta. A llnk Is possible be~veen the dls.tur~n~:e of placental functions and the appearance of 
' malformation and other changes In normal development of gne fetus. 

There Is convincing evldenee In the literature that certain toxic substances used In Industry, togethe~ 
wlth pharmacological preparations,may have a harmful effect on the fetus during f,~lsonlng of the mothe~ 
[I--4, 6 ~ ] .  These investigat2ons have shown tha~ s~eh an effect may be expressed either by delay in develop- 
ment of the embryo as a whoIe or  by disturbance of formation of eert~aln organs, Meanwhile, changes In h%a 

. placenta, the structure through which the harmful effect on the fetus Is exerted, have received practically 
no attenuate, 

In the present Investigations histological, hlst~>chemleal, anti blc~chem~eal methods were used to s~u&,y 
changes in the hemoehorial placentas of alb~r~ rats dur/ng e ~ s u r e  of the mother t~ the widely used Indus.. 
trial polson nttrobenzene. Interest was coneeatra~.ed on fl~e resplrato,~T enzymes (cytoehrome o.,ddase, s,~.~- 
eInate dehydrogenase), acid mueopo!ysaeeharlde~, glycogen, and the t issue aerobic respiration level of Lhe 
placenta,  

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

Pregnant rats r e ceh ,~da i l y  8ubcu~.ae~u~ In]eedon~ of nBrobcazene in a dose of 125 mg~<g body welgh~ 
starting from Lhe 4 th-e~  or  ~ th- I2  th dayo fp re~aney .  The. number of injections w r i e d  from 7 to 13, Oa 
the 15th-lGth or  20th-21s** day the animals were saer i f |ced.  The placentas and ovaries  were fl• ~Uh 10% 
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Fig. 1. D/~.~nfes v~ o~%eu abso~::o~ 
by plaee,nC~l ~ u e ~  f~,n ~fm~)  d~ t~Z 
mater-,~t ~,/t~obenzea~ po~zon~ 
I) control; ID e.~e~'h:~en~ a) "~;>d~::ou~ 

acid formalin, and sectI0a~ were sL~lned wthh hema~o:eslIn-eo~[~ 
by Mallory's  raekhod~ fi~e P/~.% and Ha!e's method, aa~ w~th ~Lu~- 
dine blue, w l~  corres~ondlng eontro~. Frozea sec~on~ wez~ 
treated with te~-azoHu~ salts to detect s~eclnate dehyd~zer~>>) 
and w~th d~me~:y~paraphenylened~am~e ~ ~e~eet e y t o e h ~ o  
oxldase. In parallel e:%~, erlmen~sJhe hssce  .resp~mtion l~ 'el  ~.~s 
de~ermln~ fa a War~ar3~s ap.~sara~o 

E X P E R | M E H T A L  ~ E S U L T S  

To bcg~n wi~)  ~t l~ eurtou~ to vot~ ~hat no~preg, v~an~ ~ t ~  
a re  more ~e~,~',ve t~ n~obe~zene  than pre~q'~nt r a ~ .  W~h ~h~ 

De~artrae,~ o~ }~i~:~g~, ~ ~nd E ~ b r y o ~ C 7  ~ fb~J':v~i.L~t.~ ~ ,~.~ +~:.,~,,,.,~"~~ ,,,,,:~:,~-,,~,o';~ "~ ~:'~ ~,. ~ :~"",- ........... 0,~,~:,-'~ I~:,Ar . '~-, 
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Tho character of chanscs in 
the normal cours~ of pregnancy in 
the poisoned rats depended pr imari -  
ly 0n the stage of development at 
which nltrobenzcne adminis[raflon 
began (Table 1). It the poison was 
given to the moflmr on the 4th-6th 
day o[ pregnancy ~efore formation 
of the placenta began}, as a rule 
revere  delay In development of the 
embry~ was observed. If pregnancy 
had reaehedl2 ,15  days~ at auL~psy 
changes characteristic only ef  the 
period of implantat2on of the f e r t l '  
llzed ovum were found In the wall of 
the uterus with She ~aked eye and 
later histolo~callyo Ynese changes 
affec~d the embryo as a whole. Only 
if the period of preg-nancy co r r e s -  
pondedto 13-15 days was delay in 
development o.f the. embryo combined 
with normal func~oalng of the p!a- 
e~nta. 

~n 4 o~ 2~ cases, (to~al member 
of observations} gross de~e.cL~ o~ 
morphogeaeMs were detcv~d, ~ILh 
soReatng of the bones {2), h y d r ~ r  
phalus, and malformation of hhe trunk 
(I), and also with ageues l ,  of ~ 
pelvic end of ~o t r e k  and ~h~ Mad 
limbs (I). Ln aH the an!ma~ the b~- 
gln~g oZ the in2ec~om~ and the pe-  
riod ol marked c~n~ulat~on o~ ~e 
I>oi~on took piac~ at the s~ge  o~ fo r -  
marion of ~he plaeea~.  

Lhe poiacu acted on Lhe 12~-  
14Lh day (sL~ges of t~e formed p~acen- 

malffie:~ were Eo~a~. ~-~owever, C~ 
embryos were us~Xy s~a l !e r  im 
s ~ e  a~d w e ~  thah th.~ eou~voL~ at 
comparable periodz of p r e ~ a n ~ .  
Severe retardaGc~ ~n development 
~as a ~ t n  observed iu ca~c.~ when Lhe 

ma~on o~ ~:e p~ace~ ,  

H.C~t~c~hem~eal s~udy e~ ~ p~a- 
cen~ of a ae~tea o~ ~a~ma~s l-eVe~l~ 
,x decrease ~a the ~.%,.~c~n ~ ,  ' ~ D1 

mynahS.on c~ g~ycc~c~ ~u 6~.e 62~J,::~J 

w e ~  d~rectl:] op;o~!~ ~o ~,a~ a~ 



'.his stagy we cannot identify n prcelse pattern In the dynamics of the glycoger.ccn~.cnt In nltrobet~ze~e pc|son- 
lag. Undoubtedly, however, It leads to es.scntial fluctuations in the level el this cnergy-produclng substrat~ 
of the placental tissu~-~. 

IIIstochemical dctectIon of the respiratory enzymes showed that in the normal placenta sueelna~o d~- 
hydrogenase act[vlty is hlgh. In the experimental placcntas Its aetivity was considerably reduced, partlotl- 
larly in the labyrinthine bands, but it remained high In the maternal placenta. The dynamics of the eytochrr 
me oxldase content was similar. 

Investigation of the Intensity of oxygen uptake by surviving placental tissue, wlth or wlthout th~ pre~en- 
co of substrates (sodium succlnato and glucose) showed that the oxygen consumption of the control p|accntaa 
averaged 7.3 pl/mg (without substrate. ~ and 9/~lhug (W(~ sodium succlnate}0 I.e., an Increase of 1.7 p~ra~ 
In contrast to thls, the placentas of the poisoned rats showed a marred tendency toward a lo~.verlng ot th~ 
respiration level, both Initially (mean value 5.4 pl/m~ and after addRlon of s~>dium sur (.mean valua 
4.4 pl/mg; 1.9 and 4.6pI/mg below normal respectively, Fig, 1}. These findings arc equally probablcevl- 
dencc of a decrease In suecinate dehydrogenase activity. In thls connection, there are reports in the lltera- 
ture that ~ome substances similar in structure to nltrobenzene, such a~ 3, 4-dlnitrophenol, have a s imilar  
effect on activity of the hydrogenases [7|. In our  experiments,  af ter  addition ot glucose to placental ~ss-ua~ 
the intensity ot o.nyg~n consumption was 33-50~ lower than its initial l~7d. 

The resul ts  suggest that nltroSenzene causes essential change~ In the mc~chanls~a of neroble respira- 
tion o~ the placental tissue, in particular by Its apparently direct  effect on respira tory enzymes, in tur~, 
this adversely affects the vitally important placen+.al f,~etion% inelud!r~g the f~etlon c~ synthesis of orga~ 
specific pro[elns required for bulldlng the tissue~ of the devel~ping en~bryo. Thls may be a probable cx~.~ 
of the delayed development of the embryos and the ~gpcarance of developmenk'tl defects of varied ~everl~, 
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