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Denerva t ion  of the u te rus  in r a t s  on the I s t ,  and in p a r t i c u l a r ,  the 4th day of p regnancy  leads to patho-  
logical  changes in fetal  deve lopment .  T r a n s i e n t  h}"perthecmia of ra ts  with a dene rva ted  u terus  and s i m u l -  
taneous admin i s t r a t i on  of m y l e r a n  inc rease  the incidence of deve lopmenta l  d i s tu rbances  in cmbryos~ 

During examina t ion  of the ha rmfu l  act ion of ex te rna l  agents  on development  of the P lacen ta l i a  and mc~ 
[7] the question a r i s e s  of the extent  to which they ac t  d i r ec t l y  on the developing orga~lism and to what extent 
thei r  act ion is t r ansmi t t ed  i n d i r e c d y  through the mo the r .  The s tudy of the impor tance  of the m a t e r n a l  
nervous  s y s t e m  is of p a r t i c u l a r  in te res t .  

A number of embryological studies of the effects of denervation of the uterus in pregnant animals on 
fetal development have been undertaken [3-7]. In all these investigations a definite increase in the number 
of various t}loes of developmental anomalies was observed in the fetuses of the experimental animals, flow- 
ever, to study the question stated above it is of the greatest interest to investigate the combined action of 
uterine denervation and other external agents. There is some informat[on in the literature on the action 
of h~rmful agents on embryogenesis after disturbance of innervation of the maternal uterus [2, 3]. The ob- 
ject of the present investigation was to study the action of hy~perthermia and myleran on embryos of rats 
whose uterine innervation had been disturbed. 

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

E x p e r i m e n t s  were  c a r r i e d  out on n o n i ~ r e d  r a t s  weighing 180-200 g. The agents  chosen to be c o m -  
bined with denerva t ion  were  t r ans ien t  h y p e r t h e r m i a  of the pregnant  r a t s ,  as  a r e l a t i ve ly  nonspecif ic  agent ,  
and the an t i t umord : rug  m y l e r a n ,  whose high biological  ac t iv i ty  is due to its abi l i ty  to take pa r t  in aIkylat ing 
reac t ions  with nucleic acids  and a lso  with nucleophHie groups  of p ro te ins  [1]. 

The following ne rves  and g-anglia were  exc ised  under  e the r  anes thes ia :  p a r t  of the sympa the t i c  trunk 
in the l u m b a r  region,  the s o l a r  p lexus ,  the l e s s e r  splanchnie  ne rve  with the hypogas t r i c  ne rves  and a c c e s -  
s o r y  ganglia.  

Opera t ions  were  c a r r i e d  out on the 1st  and 4th days of embryon ic  development  depending on the c h a r -  
a c t e r  of the s u p p l e m e n t a r y  p rocedu re .  The expe r imen ta l  r e su l t s  were  read  at  au topsy  on the expe r imen ta l  
f e m a l e s  on the 17th day of p regnancy ,  when fo rmed  fe tuses  were  p resen t ,  and on the 10th day,  when the 
implanted  e m b r y o s  had jus t  s t a r t e d  to undergo segmenta t ion .  

Of a n o m a l i e s  of a gene ra l  c h a r a c t e r ,  h e m a t o m a s  were  found, m o s t  f requent Iy  in the region of the head 
and trunk,  toge ther  with edem a ,  s t a s i s ,  and delay  in development .  As a m e a s u r e  of the ef fec ts  produced,  
the following indices were  ca lcula ted  (in percent) :  the number  of implanted b l a s tocys t s  re la t ive  to the num-  
b e r  of ovulat ions (by counting the co rpo ra  tutea in the o v a r y  and the number  of fe tuses  formed) ,  the number  
of l iving e m b r y o s  re la t ive  to the number  of implanted e m b r y o s ,  and the number  of normal  e m b r y o s  as  a 
p ropor t ion  of the total num be r  of l iving e m b r y o s .  The s t a t i s t i ca l  sig-nificaace of each index was a lso  d e t e r -  
mined.  As Fig.  1 shows,  d i s turbance  of the normal  uter ine  ianerva t ioa  caused a s ignif icant  yet snmtl  d e -  
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Fig. 1. Development of ra t  embryos  a f te r  par t ia l  
denervat ion of the uterus  on the 4th day of e ra -  
bryonic  development.  Results  read on 17th day. 
Number (in percent)  of implanted blastocFsts  (I) 
and of living (II) and normal  (I-II) embryos .  C) 
Control;  Den) denervation;  E) e the r  anesthesia;  
Lap) laparotomy.  
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Fig. 3. Comparison of resul t s  of eN)er iment  on 
10th day and 17Lh days of embryonic  development.  
M) Myleran.  Remainder  of legend as for Fig. 1. 
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Development of era- 
bryos  a f t e r  denervat ion of 
uterus  on 1st day of p reg -  
nancy followed by  h y p e r th e r -  
mia on 4th day. Number  (in 
percent)  of living (I) and 
normal  (II) embryos  on 17th 
day of development.  HS@) 
t lyper the rmia .  Remainder  
of legend as  in Fig. 1. 

c r ea se  in the percentage  of implantations and of 
living fe tuses ,  but v e r y  cons iderably  increased  the 
number  of general  developmental  anomal ies .  

To study the combined effect  of t empera tu re  
and denervat ion of the uterus  on development  the 
ra t s  were  kept in an incubator at 41-42 ~ for be-  
tween 50 rain and 3 h. The principal  c r i t e r ion  of 
the s ta te  of the exper imenta l  animals  was its rectal  
t empera tu re .  This was 34.6-36.9 ~ before  the ex-  
per iment  and 39.8-41.3 ~ a f t e r  the exper iment .  The 
effect  of hyper the rmia  x~as studied in intact fe-  
males  and compared  with its effect  on animals  
undergoing operat ion.  The resu l t s  of both se r i e s  
of exper iments  were read on the 10th (lay of p r eg -  
nancy (Fig. 2). In these s e r i e s  all hundred pe rcen t  
of ovulating ova were implanted and deeidaomas 
fo rmed  around them. The action of hyper the rmia  
of the females  to 41 ~ for  a single exposu re  en the 
4th day of preg~ancy,  as  is c lea r  from Fig. 2, was 

considerable:  of the total number  of implanted embryos  only 42.7c~ developed normally.  The r e s t  showed 
var ious  anomalies;  the mor ta l i ty  was not significantly different  f rom the control  (6.8 :k 2.4~): After  com-  
bined action of denervat ion and hS,perthermia the mor ta l i ty  rose significantly,  reaching 22.1~: 3.9%. The 
number  of normal ly  developing embryos ,  however,  fell to a g r e a t e r  degree than a f te r  hyper the rmia  without 
denervat ion (15.2c~), and still  more  so compared  with tile control  (81.3~: 4.1,~). Deaervation thus reduced 
the percentage of normal ly  developing embryos  by ahnos t  two-thirds .  On tim 1st day of pregnancy at  the 
sarne t ime of day (in the morning} Myleran was adminis te red  to all the animals in a dose of 10 m g / k g ;  nut- 
opsy was per fo rmed  on the 10th and 17th days (Fig. 3). 

Myleran i tself  did not reduce the percentage  of implanted embryos  but had a marked  pathogenic action 
on the embryos  themselves .  The number  of living embryos  fell  to 74.5 ~,  and the percentage  of normal ly  
developing embryos  also fell,  reaching 20.7~ (difference from control  59• 5.8c~). 

After  adminis t ra t ion of myleran  on the 1st day of pregnancy combined with denervat ion on the 4th day 
the percen tage  of implanted embryos  fell s ignif icantly (90.3; d i f ference 9.7 :t= 2.9~). The number  of dead e m -  
bryos  rose  to 33.4%, compared  with 14.1% on the 10th day of development  in exper iments  with myleran  
alone (difference 19.3 ~: 5.8~). The percenIage of normal ly  developing embryos  fell pa r t i cu la r ly  sharp ly  
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nO"~ of the embryos  were  injured. C mscq~ca t ly ,  the el-- when de tc rmined  on the 1 7 t h d a y o f d e v e h ~ p m c n t :  I,, c ~( 
feet  of myiecan  on fetal  development  was v e r y  great.ly inc reased  when combined with dcnervat ion.  

Coral)ar isen of the resu l t s  of these e x p e r i m e n t s  when read  on the i0th and 17th days of deveh)pment  
shows that the effect  of all  harmful  agents  desc r ibed  above  i nc rea se s  until the t7th day,  and only ra rely r e -  
mains  at  the s a m e  level  (Fig. 3). 

Hence ,  a f t e r  d i s turbance  of the normal  uter ine  innervat ion,  the harmful  act ion or exogenic  h y p e r t h e r -  
mia  and m y l c r a n  on ra t  fetal development  is cons ide rab ly  intensified.  

The u te rus  r ece ives  its innervat ion by so many  and different  pathways that its ne rve  supply  cannot be 
comple t e ly  i so la ted  f rom o ther  p a r t s  of the nervous  sy s t em surg ieaI Iy .  F u r t h e r m o r e ,  m a n y  uninjured 
neurons  were  s t i l l  left  in the u te rus  i tself ,  where  they p r e s u m a b l y  took pa r t  in re f lexes  involving shor t  
pa thways  within its wall.  I [owcver ,  d i s turbance  of tim connect ion  between these neurons anti the abdominal  
au tonomic  cen te r s  by i t se l f  has a harmful  act ion on the course  of e m b r y o g e n e s i s ,  although absence  of this 
connect ion ~ms man i fes t ed  p a r t i c u l a r l y ' s t r o n g I y  when combined with Other ex terna l  int'htences on the d e n e r -  
va ted  a n i m a l s .  Comparisor~ of the act ion of h3t )er thermia  and m y l e r a u  SD)wed that, c o n t r a r y  to expecta t ion,  
the e f fec t  of the spec i f ic  agent  m y l e r a n  was potent ia ted by denervat ion no less  than the eKect  of t rans ien t  
exogenic  h~l )er thcrmia .  The act ion of m y l e m n  as an a ikylat ing agent  with highly spec i f ic  act ion shouTEd in 
theo ry  have been d i rec ted  on the syn thes i s  of nuc lear  p roducts  ill the embryon ic  cei ls .  In fact ,  i ts act ion 
on the e m b r y o s  p roved  to  be highly dependent on ti~e condition of the ma te rna l  o r g a n i s m .  Dis tu rbance  of the 
no rma l  u ter ine  innervat ion somehow or  o the r  modif ies  this s ta te .  We cannot yet say  which of the changes 
taking place  in the m o t he r  a f t e r  dencrva t ion  of the u te rus  a r e  respons ib le  for  i nc reas ing  sen : i t ivi ty of the 
e m b r y o  to the act ion of h y p e r t h e r m i a  and my le ran .  However ,  it m a y  be postuia ted  that the ex i s tence  of the 
au tonomic  nervous  connect ions of the u terus  p ro t ec t s  the e m b r y o  agains t  the harmful  act ion of agents  with 
c o m p l e t e l y  d i f ferent  m e c h a n i s m s  of action.  
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