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Fig. 2. Viral particles in the cytoplasmatie region. Araldite-Epon; Fig. 3. Viral particles in the cytoplasmatie region. AraIdite-Epon; 
• 50,000. • 100,000. 

in t he  m a m m a r y  a rea  of female  subjects ,  wh ich  regu la r ly  
ensured ,  for 3 genera t ions ,  t h e  r e p r o d u c t i o n  of t h e  neo- 
plasia .  The  o the r  t e s t s  were found  to be  nega t ive .  

The  case descr ibed  above  would  seem to  be  t h e  f i rs t  
one in wh ich  v i ra l  par t ic les  h a v e  been  found  in a spon t an -  
eous m a m m a r y  t u m o u r  in t h e  ra t .  However ,  t h i s  does n o t  
jus t i fy  t he  p roposa l  of a n y  cons ide ra t ions  r ega rd ing  t h e  
e t io -pa thogenes i s  of t h e  t u m o u r  in ques t ion .  I n  fact ,  
t h e r e  is no  poss ib i l i ty  for co r re l a t ing  t he  ev iden t i a l  v i r a l  
par t ic les  w i t h  t he  or igin of the  t umour ,  t h a t  arose s p o n t a n e -  
ous ly  in t he  ra t ,  in ag reement ,  a m o n g  o the r  th ings ,  w i t h  
w h a t  is k n o w  rega rd ing  cancer  in t h e  h u m a n  species % even  
if in  our  case t h e r e  is, in addi t ion ,  t he  t r a n s p l a n t a b i l i t y  
of t he  t u m o u r .  

A l t h o u g h  t h e r e  h a v e  been  r epo r t s  5, ~ of t h e  poss ib i l i ty  of 
i n d u c i n g  l eukemias  in  t h e  ra t ,  w i t h  ace l lu la r  e x t r a c t s  of 
m a m m a r y  neoplas ias  of t he  same  species, i t  would  a p p e a r  
p r e m a t u r e  to  d r aw  a n y  genera l  conclusions,  especial ly  
since these  were cases of neoplas ias  induced  w i t h  d i m e t h y l -  
b e n z o - a n t h r a c e n e .  On t he  o the r  hand ,  i t  would  seem ~ t h a t  
t h e  v i rus  i so la tab le  f rom m a m m a r y  ca rc inomas  of t he  r a t  
i nduced  b y  r a d i a t i o n  does no t  possess t h e  same  an t igene  
c o n s t i t u t i o n  as t he  v i r u s  of m u r i n e  leukemia .  

As regards  our  results ,  we can  mere ly  say  t h a t ,  a l t h o u g h  
t h e  neoplas ia  is found  to be  t r a n s p l a n t a b l e ,  a n d  inspi re  of 
t h e  fac t  t h a t  v i r a l  par t ic les  h a v e  been  found  in it, i t  is n o t  
possible  to  conclude  t h a t  i t  is of a v i r a l  na tu re .  W h a t  has  
chief ly  p r e v e n t e d  us f rom doing  t h i s  h a s  been  t h e  absence  
of resu l t s  fol lowing t h e  inocu la t ion  of acel lu lar  e x t r a c t s  in  
n u m e r o u s  subjects .  

Riassunto. Pe r  la p r i m a  v o l t a  v iene  segna la to  il r epe r to  
di par t ice l le  v i ra l i  in  a d e n o c a r c i n o m a  m a m m a r i o  s p o n t a -  
neo del ra t to .  
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Effec t s  of P l a c e n t a l  L e s i o n s  o n  F o e t a l  G r o w t h  in  R a t s  

N o r m a l  g r o w t h  of t h e  foetus  is d e p e n d e n t  u p o n  t h e  
f .unctional  i n t e g r i t y  of t he  p l a c e n t a  and  t he  m a i n t e n a n c e  
of a d e q u a t e  f o e t o m a t e r n a l  exchange .  I m p a i r e d  u tero-  
p l a c e n t a l  c i rcu la t ion  as well  as p l acen t a l  insuff ic iency are 
c o m m o n l y  associa ted  w i t h  foe ta l  g r o w t h  r e t a r d a t i o n  in 
h u m a n s  ; t h u s  p red i spos ing  to  a h i g h  inc idence  of p e r i n a t a l  
m o r t a l i t y  a n d  m o r b i d i t y  in  such  neona tes ,  in  sp i te  of a 
full  ges t a t iona l  pe r iod  l -L  E x p e r i m e n t a l l y ,  i n t r a u t e r i n e  
g r o w t h  r e t a r d a t i o n  was  ob ta ined ,  fo l lowing r e d u c t i o n  of 
t he  u t e ro -p l acen t a l  b lood  flow, in  r a t s  byWlGGLESWORTH S 
and  more  r ecen t l y  in  sheep b y  CREASY et  al. 9. MYERS e t  
al. ~~ succeeded in i n d u c i n g  a cond i t i on  of p l a c e n t a l  
insuf f ic iency  and  g r o w t h  r e t a r d a t i o n  of t he  foe ta l  rhezus  
m o n k e y  b y  surg ica l ly  i n t e r r u p t i n g  t he  foeta l  b lood 
vessels  to  t he  s econda ry  p l a c e n t a l  disc. I n  t h e  p r e s e n t  
s tudy ,  a n  a t t e m p t  was m a d e  to  d e t e r m i n e  t he  effects of 
pa r t i a l  d e s t r u c t i o n  of t he  p l a c e n t a  u p o n  foe ta l  g r o w t h  in 
ra ts .  

Materials and melhods. 15 a lb ino  female  v i rg in  rats ,  
2 to  3 mon th -o ld ,  were m a t e d .  Successful  m a t i n g  was 
conf i rmed  b y  spe rms  in t h e  v ag i n a l  s m e a r  a n d  th i s  da t e  
wag cons idered  as d a y  1 of p r egnancy .  On d a y  17, t h e  
u t e rus  was exposed t h r o u g h  a mid l ine  a b d o m i n a l  incision,  
u n d e r  genera l  an ae s t h e s i a  p r o v i d e d  b y  i n t r a p e r i t o n e a l  
in j ec t ion  of E v i p a n - N a t r i u m .  T h e  n u m b e r  a n d  cond i t ion  
of eoncep tuses  were recorded.  E lec t ro ly t i c  lesions were 
m a d e  in a l t e r n a t i n g  p l acen t a s  of one u t e r ine  h o r n  (ex- 
p e r i m e n t a l  horn) ,  whi le  t h e  r e m a i n i n g  p l acen t a s  of t h e  
same horn as well as all those of the contralateral horn 
(control horn) were kept intact. The lesions were made 
with stainless steel anodal electrodes using a direct 
current. In this system, the magnitude of the current 
remains constant and the extent of the lesion is mainly a 
function of the effective size of the electrode and the 
duration 11. The bare end of the electrode measured 0.6 mm 
in diameter and varied between 3 and 5 mm in length 
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Fig. 1. Section through lesioned placenta near foetal surface. L, area 
of lesion. H and E. • 10. 

Fig. 3. A lesion deep within the placenta. Necrotic and haemorrh~gie 
changes are evident; note haemosider in deposition (arrows). Area of 
damage extends beyond the immediate path of the electrode. H and 
E. • 

Fig. 2. Junction of lesioned (L) and normal placental tissue. Note loss 
of normal architecture of placental labyrinth and degenerative 
changes in villous structures compared to adjoining intact tissue. 
H and E. X 260. 

Fig. 4. Placental lesion near the tapered end of the electrode. Area of 
damage is less extensive. H and E. X 30. 

according to  the  size of the  p lacenta .  The cur ren t  was 
appl ied for 20 sec and ma in t a ined  a t  2.0 mA. 2 such lesions 
were appl ied  per  p lacenta ,  b y  inser t ing  the  electrode 
t h rough  the  u ter ine  wall, well  wi th in  the  p lacen ta  and  
paral lel  to  its foetal  surface. \Vhile the  cur ren t  was switch-  
ed on, the  u ter ine  wall  was in con tac t  w i th  t he  insula ted  
pa r t  of the  electrode.  The procedure  was conduc ted  
asept ical ly  and  the  a b d o m e n  was closed w i t h  4-0 silk. 
P r e g n a n c y  was left  to  proceed to  the  21st day  when  the  
mothe r s  were killed b y  decapi ta t ion ,  followed by  imme-  
d ia te  removal  of the  conceptuses .  Tota l  b o d y  weight ,  l iver 
weigh t  and  bra in  weigh t  were recorded separa te ly  for 
each foetus.  The p lacen tas  were f ixed for histological  
conf i rmat ion  of the  lesions. 

Results  and discussion. This p rocedure  was found  to  be 
associated w i t h  87% foetal  survival ;  loss of amnio t ic  
fluid being the  main  cause of dea th  of the  remainder .  
Figures  1, 2, 3, and 4 are pho tomic rog raphs  i l lus t ra t ing 
the  changes  t h a t  have  t a k e n  place as a resul t  of electro- 
lysis and  the  appearance  of lesioned areas as compared  to  
i n t ac t  p lacen ta l  t issue. Loss of normal  a rch i tec ture  of 
t he  p lacenta ,  haemorrhage ,  f ibr in  depos i t ion  and  degener-  
a t ive  mani fes ta t ions  in villous s t ruc tures  were observed  
suggest ing loss of p lacen ta l  func t ion  in the  affected area;  

more  of the  p lacen ta l  l aby r in th  was involved t h a n  mere ly  
the  area in the  immed ia t e  v ic in i ty  of the  electrode 
(Figures 1 and 3). 

The Table  summar izes  t he  effect  of these  lesions on 
to ta l  b o d y  and  absolute  organ weights  of the  surviving 
foetuses.  The average b o d y  weight  was reduced  in com- 
par ison to  t h a t  of the  contro l  groups.  I t  was 15% less 
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Effect of placental lesions* on rat foetal body and organ weights (mean • SE.~I) 
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Placenta No. of foetuses Body wt. (g) Brain wt. (rag) Liver wt. (mg) 

Intact (control horn) 50 3.28 4- 0.05 ~ 159 ~ 1.55 a 277 -t- 5.36 
Intact (experimental horn) 28 3.20 4- 0.08 b 151 ~ 3.51 e 252 4- 7.80 
Lesioned 30 2.80 4- 0.11 ~ 149 4- 2.90 f 216 4- 8.99 ~ 

* Lesions made on day 17, pregnancy terminated on day 21. (c-a) P < 0.01, (c-b) P < 0.05, (f-d) P < 0.01, (i-g) P < 0.001, (i-h) P < 0.01. 

t h a n  the  average weigh t  of foetuses in the  contro l  horn.  
The average bra in  weigh t  was s igni f icant ly  reduced  only  
in compar i son  wi th  the  in tac t  horn  controls .  However ,  t he  
effect  on the  l iver was more  cons i s ten t  in t h a t  i ts  weigh t  in 
lesioned conceptuses  was s ignif icant ly  less t h a n  t h a t  in 
t he  2 contro l  groups.  F igure  5 represen ts  the  average  
rat ios  of organ to  b o d y  weight  in t he  3 groups of concep-  
tuses.  P lacen ta l  lesions were associa ted wi th  a s ignif icant  
decrease in t he  average l iver - to -body  weight  ratio,  71 
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Fig. 5 .Effect of placental lesions on the ratio of organ to body 
weight in rat foetuses. 
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Fig. 6. The average ratios of foetal brain to liver weight in lesioned 
and control groups. 

1.5~ f rom t h a t  of in t ac t  horn  and  exper imen ta l  horn  
contro l  groups, 84 :k 0.35 o % and 81 • 0.46 o % respect ively .  
The average b ra in - to -body  weight  ra t io  was no t  affected.  
However ,  when  the  bra in- to- l iver  weight  ra t ios  were cal- 
cula ted  (Figure 6), foetuses wi th  p lacen ta l  lesions had  a 
rat io (0.73 • 0.04) s ignif icant ly  h igher  t h a n  t h a t  of each 
of the  contro l  groups (0.58 • 0.009, 0.61 :~ 0.02). 

The da t a  p resen ted  show t h a t  par t ia l  des t ruc t ion  of the  
p lacen ta  in rats,  as descr ibed in th is  s t u d y ,  is associa ted 
wi th  reduced foetal  b o d y  weight ,  s ignif icant  decrease in 
l iver - to -body  weight  ratio,  and  no effect  on bra in- to-  
body  weight  ratio.  These f indings are indica t ive  of foetal  
g rowth  r e t a rda t ion  as r epor ted  by  the  s tudies  of o ther  
inves t iga tors  in d i f fe rent  m a m m a l s  including hu-  
mans  s-10, is. Moreover,  DAWKINS 13 observed a s ign i f ican t  
increase in bra in- to- l iver  weigh t  ra t ios  in h u m a n  fetuses 
wi th  g rowth  r e t a rda t ion  and  a s imilar  observa t ion  was 
made  exper imen ta l ly  in animals  ~ 1% Such effect  on the  
r e l a t i v e  g rowth  of these  2 organs was also observed  in 
this  s tudy.  

I t  could be concluded,  therefore,  t h a t  in the  p resen t  
expe r imen t s  a condi t ion  of p lacentaI  insuff ic iency had  
been  select ively induced  in p r e g n a n t  ra t s  t h a t  led to  
r e t a rda t ion  of foetal  growth,  p r e s u m a b l y  w i t h o u t  in terfer-  
ing wi th  t he  u ter ine  circulat ion.  Such a me thod ,  m a y  be 
useful expe r imen ta l ly  as a model  to  s t u d y  the  role of the  
p lacen ta  in re la t ion to  in t rau te r ine  g rowth  as well as an 
a l t e rna t ive  to  l igat ion of the  uter ine  a r t e ry  for t he  p roduc-  
t ion of foetal  g rowth  r e t a rda t ion  in rats.  

Rdsumd. Un 6tat  d ' insuff isance  p lacenta i re  a 6t6 p rodu i t  
chez la r a t t e  au moyen  de 16sions 61ectrolytiques effectu6es 
au 17 e jour  de gestat ion.  Le poids  corporel  ainsi  que le 
poids  du foie des foetus,  au 21e jour  de la grossesse, 
pr6sent~rent  une d iminu t ion ;  t and i s  que le poids  du 
cerveau en re la t ion  & celui du foie ava i t  augment& Ces 
r6sul ta ts  i nd iquen t  que les foetus  ainsi t ra i t6s  sub issen t  
un r e t a r d e m e n t  de croissance par  r a p p o r t  aux t6moins  de 
m~me &ge. 
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