
EFFECT OF FEVER IN EARLY PREGNANCY ON CIRCULATION 

IN THE UTERUS AND PLACENTA OF RABBITS 

T. P. Bakkal UDC 612.627.1:612.63]-06:612.57+612.57:[612.627.1:612.63 

The ha rmfu l  effect  of f eve r  in e a r l y  p regnancy  on the fetus was shown in a p rev ious  invest igat ion.  
Dis turbance  of the placental  c i rcu la t ion  is  of g rea t  impor tance  in the m e c h a n i s m  of these  harmful  e f fec t s .  
These  d i s tu rbances  take the f o r m  of inadequate vaseu la r i za t ion  of the fetal  placenta,  i r r e g u l a r  d i s t r i bu -  
t ion of the fetal  v e s s e l s  in the placenta ,  and d i s tu rbances  of t r a n s f o r m a t i o n  of the cy to t rophoblas t  into the 
p lasmodi t rophoblas t  [1, 2]. 

The object  of the p re sen t  invest igat ion was to examine  quanti tat ively the vascu la r i za t ion  of the p la -  
centa in these  condit ions.  

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

Of the exis t ing  methods [3-6], the s i mp le s t  f r o m  the technical  point of view is that  of m e a s u r i n g  the 
a r e a  of t i s sue  on his tological  p r epa ra t i ons  by means  of the ocular  m i c r o m e t e r  grid proposed  by Er~inko [6]. 
This  method was used  by  A. A. Cheremnykh [4] to study the a r e a  of the cap i l l a ry  bed in human and an imal  
fe tuses  and neonates .  

The v a s c u l a r  bed of the p lacenta  was inves t igated quant i ta t ively on the 12th and 15th days of p r e g -  
nancy.  At these  t imes  the fetal  blood sti l l  contained many  nucleated e r y t h r o c y t e s  (er throbias ts )  and is  
eas i ly  dis t inguished f r o m  m a t e rna l  blood. Expe r imen ta l  f eve r  was produced in the rabbi t s  at the fol low- 
ing t imes  of pregnancy:  4th day (before implantation) and 10th day (beginning of placentation).  The con-  
t ro l  group cons is ted  of pregnant  r abb i t s  not subjected to ha rmfu l  inf luences.  A febr i le  reac t ion  was evoked 
in the an imals  by two subcutaneous inject ions of a ki l led cul ture  of Baci l lus  m e s e n t e r i c u s  with a t i t e r  of 
1.5-2 bil l ion bac te r i a l  c e l l s / m l .  On the 12th and 15th days  of pregnancy,  l a p a r o t o m y  was p e r f o r m e d  on the 
rabb i t s  under  loca l  procaine  anes thes ia .  The fe tuses  were  ex t rac ted  f r o m  the u ter ine  eornu through an in-  
c is ion in the a n t i m e s o m e t r i a l  side and studied by  means  of a d i ssec t ing  m i c r o s c o p e .  Fo r  his tological  ex -  
aminat ion of the p lacentas  they were  embedded in paraf f in  wax and sect ions  cut to a th ickness  of  8 # were  
stained with C a r a z z i ' s  hematoxyl in  and eos in  and with azu re  I I -eos in .  

The ocu la r  m i c r o m e t e r  gr id  used  was a square  m e a s u r i n g  0.5 cm along i ts  side and divided into 100 
sma l l  squa res .  The sec t ion  pas sed  through both lobes of the placenta  in the i r  l a rges t  c r o s s  sect ion.  In 
each placenta  20 f ields of  vis ion were  inves t igated:  10 in the super f ic ia l  and 10 in the deep par t .  The num-  
be r  of squa re s  of the grid occupied by fetal  v e s s e l s  and by  ma te rna l  blood were  counted under  the m i c r o -  
scope with a magnif icat ion of 1:400, and the mean  a r e a  of  the ma te rna l  and fetal  v a s c u l a r  beds was c a l -  
culated (as pe rcen tages  for  each group of an imals ) .  

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

Exper imen t s  were  c a r r i e d  out on 67 pregnant  rabbi t s ;  26 pregnant  an imals  were  used as  con t ro l s .  
Al together  748 p lacentas  were  studied. 

As the f igure  shows,  the fetal  ve s s e l s  on the 12th day of pregnancy  (af ter  f ever  on the 4th day) occu-  
pied o n e - q u a r t e r  of  the a r e a  in the super f ic ia l  por t ions  of the placenta  (P < 0.01) and one-e ighth  in the deep 
por t ions  (P < 0.01) c o m p a r e d  with the cont ro ls .  Almos t  the s a m e  d i f fe rences ,  but to a l e s s e r  degree ,  we re  
obse rved  a f t e r  f eve r  on the 10th day of pregnancy .  

A marked  i nc r ea s e  m the a r e a  of fe ta l  v e s s e l s  was obse rved  between the 12th and 15th days of p r e g -  
nancy a f t e r  f ever  on the 10th day (two-fold i n c r e a s e ;  P < 0.01) and espec ia l ly  a f t e r  f ever  on the 4th day of 
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Distribution of a r ea  (in percent) occupied in 
superf icial  (S) and deep (D) port ions of the 
placenta by materna l  (above) and fetal (be- 
low) vascular  beds and by other  t i ssues  
(mesenchyme,  trophoblast ;  shaded part  of 
column) on 12th (D and 15th (ID days of 
pregnancy in control  (C) and afte~ fever  on 
the 4th (4) and 10th (10) days of pregnancy.  

pregnancy (by three t imes in the superf icial  portions,  
P < 0.01; by 4.5 t imes  in the deep portions of the placenta, 
P < 0.01). By compar ison  with the controls ,  however,  
the a rea  of the fetal vascular  bed in both groups was still 
less than half (P < 0.001). 

The increase  in a rea  of the fetal vesse l s  in the 
placenta by the 15th day of pregnancy was accompanied by 
a decrease  in hyperemia  of the trophoblast ie  s inuses.  The 
a rea  occupied in the placenta by materna l  blood after  
fever  on the 4th day of pregnancy was a lmost  indist inguish- 
able f rom the a rea  of the maternal  vascu la r  bed of the 
placenta in the control  observat ions,  while af ter  fever  on 
the 10th day of pregnancy it exceeded the control  a r ea  
even more  (P < 0.01). 

Additional investigations af ter  fever  on the 8th day 
of pregnancy (period of implantation) revealed that be-  
sides hemorrhages  in the placenta observed on the 12th 
day of pregnancy, the a rea  of the maternal  vascular  bed 
was a lmost  indistinguishable f rom that in the control ,  
while the decrease  in a r ea  of the fetal vesse l s  in the supe r -  
ficial (13.8 ~0.4%compared with 18.8 �9 0.8% in the control;  
P < 0.01) and deep (6.9 ~- 0.3% compared  with 12.4 ~- 0.4% 

in the control;  P < 0.01) portions showed no harmful  action on the fetus and the morta l i ty  among the fe-  
tuses  of the experimental  animals was not higher than that of the control  rabbits .  Consequently, congestive 
hyperemia  of the u terus  is the unfavorable factor  determining the dis turbance of fetal development; it may 
reduce the a rea  of the fetal vascu la r  bed, as was seen af ter  fever  on the 10th day of pregnancy:  the hype r -  
emic trophoblast ic  s inuses compressed  the fetal vesse l s .  

A sharp inc rease  in a rea  of the fetal vesse ls  between the 12th and 15th days of pregnancy,  af ter  fever  
on the 4th and 10th days,  is evidence of repa i r  p rocesses .  

The improvement  in the placental c i rculat ion between the 12th and 15th days of pregnancy after  fever  
on the 4th day also had a favorable effect on intrauter ine development of the fetuses,  as the author has 
shown previously [2]; the proport ion of fetuses with re tarded development was halved (from 38.6 ~: 5.8% on 
the 12th day to 19.1 �9 4.9% on the 15th day of pregnancy; P < 0.01), and the morta l i ty  among the fetuses 
increased slightly ( f rom 17.1 �9 4.43% to 23.8 ~- 5.39%; P > 0.05). 

The resul ts  were different after  fever  on the 10th day of pregnancy.  Despite an increase  in a r ea  of 
the fetal vesse ls  between the 12th and 15th days,  vascular iza t ion of the deeper  portions of the placenta was 
deficient:  although the a rea  of the fetal vesse ls  in these portions had increased  by 1.6 t imes  (P < 0.01), it 
was still 3.5 t imes less (P < 0.01) than in the control .  Congestive hyperemia  of the trophoblast ic  s inuses 
was also observed in these cases .  The conditions of development of the fetuses were  accordingly impaired,  
and their  morta l i ty  by the 15th day of pregnancy increased f rom 9.5 • 2.19 (on the 12th day) to 26.2 • 5.43% 
(p < 0.01). 

Later ,  however,  as the au thor ' s  previous investigations [1, 2] showed, between the 15th and 20th days 
of pregnancy the state of the fetuses de ter iora ted  sharply af ter  fever on the 4th day (the proport ion of dead 
and developmentally re ta rded  fetuses  increased),  while it was a lmost  unchanged after  fever  on the 10th day 
of pregnancy. This was evidently due to ability of the fetuses to adapt themselves  to some of their  condi- 
tions of development, as was conf i rmed by the effects of fever on the 8th day of pregnancy:  despite the 
severe  dis turbances  of the placental circulat ion,  the fetuses not only survived,  but showed no develop- 
mental abnormal i t ies .  

1. 
2. 
3. 

L I T E R A T U R E  C I T E D  

T. P. Bakkal, Arkh. Anat., Gistol. ]~mbriol., No. 8, 28 (1961). 
T. P. Bakkal, In the book: Fetal  and Neonatal Hypoxia [in Russian],  Moscow (1964), p. 9. 
P. G. Svetlov and G. F. Korsakova,  In the book: Pathophysiology of Intrauter ine Development [in 
Russian], Leningrad (1959), p. 70. 

1292 



4, 
5. 
6. 

A. A. Cheremnykh, Arkh. Anat., Gistol., t~mbriol., No. 7, 108 (1963). 
E. L. Becket,  R. G. Cooper, and G. D. Hataway, J. Appl. Physiol., 8, 166 (1955). 
O. Er~inkS, Quantitative Methods in Histology and Microscopic Histochemistry, New York (1955). 

1293 


