MORPHROLOGY AND PATHOMORPHOLOGY

EFFECT OF MATERNAL NITROBENZENE POISONING
ON MORPHOLOGY AND HISTOCHEMISTRY
OF HEMOCHORIAL PLACENTAS OF ALBINO RATS

8. 8. Kazanina UDC 615.753.11-099-07:618.36-07

The effect of nitrobenzene poisoning on the placenta and fetus was studied In experiments on albino
rats. Delay (n development of the embryo and production of malformations and other disturbances of organ-

ogenesls were observed,

The histochemical and biochemical results are cvidence of disturbance of oxidation-reduction proces-
“ses in the placenta. A link Is possible between the disturbanze of placental functions and the appearance of
malformation and other changes ia normal development of the fetus,
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There {3 convincing evidence In the literature that certain toxic substances used in Industry, together
with pharmacological preparations,may have a harmful effcct on the fetus durlng poisoning of the mother
{1-4, 6-8]. These Investigations have showa that such an effect n.ay be expressed either by delay in develop~
ment of the embryo as a whole or by disturbance of formation of certaln organs. Mcanwhlile, changes in thg

_placenta, the structure through which the harmful effect on the fetus s exerted, have recelved praclically
no a&enﬁ@&

In the present lnvestigations histologieal, histochemical, and blochemlcal methods were uscd to study
changes In the hemochorial placentas of albino rats duria exposure of the mother o the widely used indug-
trial polson nitrobonzene. Intcrest was concentrated on the resplratory enzymes {cytochrome oxidase, sug-
cinate dehydrogenase), acid mucopslysaccharides, glycozen, and the tissue acroble respiration level of the
placenta,

EXPERIMENTAL METHOD

Pregnantrats receiveddally subculoneous in}sctim.s of nlirobenzene In a dose of 125 mygfkg body weigh?
starting from the 4th-6th or Sth~12thdayolpregnancy, The number of injections varied from 7 to 13, On
the 15th-16th or 20th-21st day tha animals were sacriflced. The placentas and ovaries were fixed with 10D

acld formalin, and ssctions were stalned with hematexylin-eosin,
by Mallory's method, the PAS, and Hale's method, and with tolule
LAY 4 dine blue, with corresnonding controls. Frozen sectlons wers

0

H treated with tetrazolium salis io detect succinate dehydrogenass
- and with dimethylnavaphenylencdiaming to detect cytochroms
£ ¢ oxidase. In parallcl experiments,the tissve respliration level was
2 J determlined in a Warburg's apparatus,

I
’
9§- EXPERIMENTAL BESULTS

Fig. 1. Dynamles of oxyzen absorptica
by placenial tissues {in u¥'mg) during

maternal nitrobenzens polaonls
1 controly 1) experiment; a)
substrate; b) with sedium sugeinal

To begin with, {t {5 curlous to note {hat nonpregnant rats
are more swmiivs to nigrohenzene than pregnant rats, With the
same doses, they develon slgns of sevare polsoning scouner; ¢yaae<
osis and slgns ai’ a hemorshagie dinthesia were chosrved,

Department of Ris!
ber of the Acndamy of M
tal'nol Biclogll § Meditsiny, Vol

679



1 o o e
9 4
& o
3] -t
2 -
[N
o ha L3
4 _ . © o~
e > @
= .
o 6 W
3 -~
3 o1
2 )
EH g5 w
-t ©m w
o9 i
S N w
€ -
- .
o [} oE
2 P
S o a W
jag - -
- .
© d -3
gv-‘-’i. - .
i [ M=
HIE =
2 ' o
QE = "
b1 &
2 4 vt
T : »
o e
o=
¥ -
g pi4 0o g
o -t o )
2 5E
8 @ -
=
= o w3 -
c : ,
Bl = | 8 =
e - \ .
B e » T~
§ ~ %
gl L= . =
& - ; a
3 - -t &
£ 3 & &
<o ] d §
s ‘ 5
°
oyt
8 ¥ R
] ¢ [ 3 ? ] g
- L h s D &5 8 =
E © o 32 o £a @ &
2184 E21 2 WEZ BEp w8 © Be =
[l 2 § o] . S D . E 5 2 @
£5i0 Vg B! % B e DU N e PO Y we P3G Y ]
fiig kO o o e 2.0 2 & @ & & b
eleE 3 & eE2 2289280 S zHs O
EEv ! »efwmafpng BER o B 5
'g:“wg)m € 8 NLE g om D el o 2 - <
GIEEBESI 42 O 2 o =& 6 & &
£ P ' o
L1 @
B 2 :
. 0@ ?’5.. Fem :§ fg
v = 2 = o 9 o 4
g' i”:% Z5 % e & =
= & w e @
3 "’:’E ors, A kR
% (o &3 B o o
il — &€l Sa
&= & L& L&

The character of changes in
the norzaal course of pregnancy in
the polsoned rats depended primari-
Iy onthe stage of development at
which nitrobenzene adniinistration
began {Table 1}, K the polson was

. given to the mother on the 4th-6th

day of pregnancy (belore formztion
of the placentia began), as a rule
severe delay in development of the
embrye was observed. I pregnancy
had reached 12-15 days, at autopsy
changes characteristic only of the
period of implantation of the forti~
lized ovum were found in the wall of
the uterus with the naked eys and
Iater histologically. These changes
afiected the embryo as a whole. Only
if the peried of pregnancy corres-
pondedto 13-15 days was delay in
development of the embryo combined
with normal functioning of the pla-
cenia.

In 4 of 30 cases, {{ofal number
of observations) gross defscis of
morphogenesis wers detegled, with
softeniag of the bones {2}, hydroce=
phalus, and malformation of the trunk
{1), and also with agenesis of the
pelvic end of the trunk and ths hind
limbs {1}. In all the animals the bo-
glanipg of the injections and the pe-
riod of marked cumulation of the
poison took place at the stage of for-
mallon of the placenta.

I the polsen actzd on the 128
14th day (stages of the formed placen=~
ta}, no visible meorphoronciie abnor-

malltins wera found. However, ths

embryos wers usually smaller in
size and welght than e contrsaln at
comparable perinds of pregnancy.
Severe vetardation {y development
was azaln chserved in cases when the
{njections began gt the tims of foze

mation of tha placesia.

f*‘?’mmzcﬁ study of the pla~
sories of animals revealed
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this stage we cannot tdentlfy a preeise pattern ia the dynamlies of the glycoger content tanitrobenzene polson-
ing. Undoubtedly, however, it leads to essential fluctuations In the level of this cnergy -producing substrate
of thc placental tissues,

Iistochemical detection of the respiratory enzymes showed that In the normal placenta succlnate de-
hydrogenase activity Is high. In the experimental placentas its activity was considerably recduced, particu-
larly in the labyrinthine bands, but it remained high in the maternal placenta. The dynamics of the eytochro~
me oxidase content was similar,

Investigation of the Intensity of oxygen uptake by surviving placental tissue, with or without the presen=
ce of substrates (sodlum suecinate and glucose) showed that the oxygen consumption of the control placentas
averaged 7.3 plfmg {without substrate® and 9 pVmg (with sodlum succinate), lL.e., an Increasc of 1.7 mfm
In contrast to this, the placentas of the poisoned rats showed a marked tendency toward a lowering of the
respiration level, both Initially (mean value 5.4 pV/mg) and after addition of sodium succinate (mean valus
4.4 pl/mg; 1.9 and 4.6 .ul/mg below normal respectively, Fig. 1). These findings are equally probable evie
dence of a decerease In succinate dehydrogenase activity. ' In this connectfon, there are reports in the litera-
ture that some substances similar in structure to nltrobenzene, such as 3, 4-dInitrophenol, have o similar
effect on nctivity of the hydrogcnases [7). In our experiments, after addition of glucose to p!acental tizsue,
the intensity of oxygen consumption was 33-50% lower than its initial fevel.

The results suggest that nlircbenzene causes essential changes In the mechanisms of acroble respira~
tion of the placental tissue, in partleular by its apparently direct cffect on respiratery enzymes. In furn,
this adversely affects the vitally Important placental functions, Including the funetion of synthesis of organs
specific proteins required for bullding the tissues of the developing embryo. This may be a probable cause
of the delayed development of the embryos and the appearance of developmental defeets of varied zeverliy.
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