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of t he  r a t  iris, be ing  in s t r i k ing  c o n t r a s t  to  t he  osmio- 
phi l ic  (cyto lysomal)  degene r a t i on  p a t t e r n s  obse rved  else- 
where.  

W h e n  c o m p a r i n g  t h e  effects of th i s  ' chemica l  s y m p a -  
t h e c t o m y '  w i t h  those  a f te r  t he  surgical  r e m o v a l  of t he  
super ior  cervical  s y m p a t h e t i c  ganglion,  2 m a i n  differen-  
t ia l  f ea tu res  are  conspicuous .  Firs t ,  t h e  t i m e  course is 
d i f ferent .  36 h a f t e r  su rge ry  v i r t u a l l y  no  f luorescen t  
(no rep inephr ine -con ta in ing )  n e r v e  f iber  c an  be  seen in 
t he  iris as shown  a l r eady  b y  one of us ~. Secondly,  even  
a f t e r  a cons ide rab ly  longer  per iod  a f te r  6 - H O D A  a d m i n -  
i s t r a t i o n  (72 h), c a t echo l am i nes  d i s appea r  f rom t he  ve ry  
t e r m i n a l  a p p a r a t u s  only,  whereas  t he  r eac t ion  of pre-  
t e r m i n a l  (non-var icous)  axons  r em a i ns  u n c h a n g e d .  I n  
s t r i k ing  c o n t r a s t  to  this ,  a f t e r  su rgery  ca t echo l amines  
d i s a p p e a r  f rom b o t h  t e r m i n a l  a n d  p r e - t e r m i n a l  axons  
v i r t u a l l y  a t  t h e  same t ime.  

P re fe r en t i a l  degene r a t i on  of adrenerg ic  t e r m i n a l s  (ver- 
sus p re - t e rmina l s )  m a y  be  due  to  t he  p re fe ren t i a l  u p t a k e  
of t he  ' false t r a n s m i t t e r '  (6-HODA) b y  t h e  t e r m i n a l s  
(versus p re - te rmina l s ) ,  poss ib ly  th i s  d rug  i nduc ing  a 
neu ronec ro t i z i ng  effect. On t h e  o the r  h a n d ,  t he  pos-  
s ib i l i ty  c a n n o t  be  exc luded  t h a t  i t  is t h e  s u p p o r t i n g  
e l emen t  of t he  t e r m i n a l  ne rve  plexus,  i.e. t h e  enve lop ing  
i n t e r s t i t i a l  cells, t h a t  are  sub j ec t ed  to  a l t e r a t i ons  b y  
6 - H O D A  t r e a t m e n t .  T he  i n t e r s t i t i a l  cell of Caja l  (s imilar  
to  t he  l e m m o b l a s t i c  S c h w a n n  cells) can  be  r ega rded  as 
a n u t r i t i v e  e l eme n t  of t he  t e r m i n a l  a u t o n o m i c  n e r v e  

fiber. T h u s  a n y  d a m a g e  to  these  cells will i n e v i t a b l y  
resu l t  in  t h e  d e s t r u c t i o n  of t he  ( te rminal )  ne rve  f ibers  
' nu r sed '  b y  t hem,  no t  a p p a r e n t l y  a f fec t ing  s t r u c t u r e  or 
c h e m i s t r y  of t h e  p r e - t e r m i n a l  axon,  a n d  be ing  in a real  
' d i r ec t '  t r oph ic  (nut r i t ive)  r e l a t ion  w i t h  the  cell of i ts  
origin,  i.e. w i th  t he  n o n - a t t a c k e d  s y m p a t h e t i c  gang l ion  
cell 4. 

Zusammen/assung. Eine  sy s t ema t i s che  V e r a b r e i c h u n g  
v o n  6 - H y d r o x y d o p a m i n  b e w i r k t  eine Norad rena l i n -De -  
p le t ion  aus  t e r m i n a l e n  S y m p a t h i k u s f a s e r n  der  R a t t e n -  
iris. Die ad rene rg i s chen  N e r v e n f a s e r n  werden  yon  e iner  
s e k u n d ~ r e n  D e g e n e r a t i o n  ergr i f fen (*osmiophobe~> Dege- 
ne ra t ions fo rm) ,  e n t s p r e c h e n d  der  Degene ra t i on  der  Ner-  
ven fa se rn  n a c h  E x s t i r p a t i o n  des Gang l ion  cervicale  su- 
perius.  

ELIZABETH KZ~YIHs K. RISTOVSKY, 
G. KXL~aAN and  B. CSILLIK 

Department o /A  natomy, University Medical School, 
Szeged (Hungary), 6 December 7968. 

4 Our thanks are due to the Hoffmann-La Roche Factory, Basel 
(Switzerland) for furnishing us with a sample of 6-HODA. 

Foetal  Blood Vesse l s  on the  Chorial  Surface of the H u m a n  Placenta  in A b n o r m a l  P r e g n a n c y  and 
D e v e l o p m e n t  

I n v o l v e m e n t  of t he  p l a c e n t a  as a whole  in  a b n o r m a l  
s t a t e s  of p r e g n a n c y  a n d  d e v e l o p m e n t  has  been  r epo r t ed  
b y  m a n y  workers  1-5. 

Modi f ica t ions  in  a n a t o m y  of foeta l  b lood  vessels  of 
p l a c e n t a  h a v e  been  shown  in congen i t a l  anomal i e s  6, 
mu l t i p l e  p regnanc ies  7, h y d r a m n i o s  s and  a n t e  p a r t u m  
h a e m o r r h a g e  9. Whi l e  e l abo r a t i ng  t he i r  ear l ier  repor ts ,  
BHARGAVA a n d  t{-AJA 19 h a v e  descr ibed  t h e  ' P a r a m e t e r s  
of s t ress ' ,  in  t h e  a n a t o m y  of foe ta l  b lood vessels of t he  
chor ia l  surface  of t he  p lacen ta ,  n a m e l y  t o r t u o s i t y  of 
ve ins  a n d  ar ter ies ,  a r t e r io -venous  dissociat ion,  reversa l  
of n o r m a l  a r t e r i o v e n o u s  r e l a t i onsh ip  of a r t e r y  cross ing 
superf ic ia l ly  to  ve in  and  reversa l  of p r i m a r y  d iv is ion  
ra t io  of ve ins  a n d  arter ies .  T h e y  h a v e  g raded  these  pa ra -  
me te r s  in  r e l a t ion  to  t h e i r  level  of occurrence  (pr imary ,  
secondary ,  t e r m i n a l  a n d  s ingly  a n d  in combina t ions )  a n d  
degree  of seve r i ty  (mild, m o d e r a t e ,  m a r k e d  a n d  severe).  
These  p a r a m e t e r s  deve lop  in response  to  func t iona l  
d e m a n d s  in l a t e r  p a r t  of f i rs t  t r i m e s t e r  of p r e g n a n c y  
(BHARGAVA 11). 

I n j e c t i o n  of corrosion p repa ra t ions ,  us ing  b u t e r i t e  
a ce t a t e  cellulose in acetone,  h a v e  been  m a d e  on  463 
p l acen t ae  ( p r e m a t u r i t y  53 ; p l a c e n t a  p rev ia  27 ; h y d r a m -  
nios 116; mu l t i p l e  p r e g n a n c y  149; a n d  d e v e l o p m e n t a l  
defects  118). A n a t o m i c a l  f ea tu res  in r e l a t i on  to  t he  
incidence,  level  of occurrence  a n d  degree of s eve r i t y  of 
all  t h e  p a r a m e t e r s  in  i n d i v i d u a l  g roups  of these  p l a c e n t a e  
h a v e  been  t e s t ed  for  assoc ia t ion  w i t h  s imi la r  obse rva t ions  
on  167 p l a c e n t a e  f rom n o r m a l  cases b y  m e a n s  of chi- 

square  tes t .  I n t e r p r e t a t i o n s  of these  ana lyses  in  re la t ion  
to t h e i r  s ignif icance are  p r e sen t ed  in  T a b l e  I. 

A t t e m p t s  a t  r a n k i n g  of these  cl inical  en t i t i es  b y  pa ra -  
me te r s  or  vice versa  show a s ign i f ican t  va lue  of coeff icient  
of concordance ,  t h e r e b y  showing  a h i g h  degree of agree- 
m e n t  b e t w e e n  t he  r a n k i n g  a n d  r a n k e d  ent i t ies .  The  a b o v e  
inferences  are s t rong ly  sugges t ive  of i n v o l v e m e n t  of foe ta l  
va scu l a r  bed,  r e su l t ing  in m a r k e d  exagge ra t i on  of t he  
venous  c o m p o n e n t  as such  in h y d r a m n i o s  and  p l a c e n t a  
previa ,  j o i n t l y  w i t h  t he  a r t e r i a l  one, in  d e v e l o p m e n t a l  
defects  a n d  mul t ip le  pregnancies ,  a n d  mi ld ly  in cases 
of p r e m a t u r i t y .  
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As a resul t  of th is  analysis,  the  following pa rame te r s  
have  been regarded as normal  and abnorma l  q u a n t a  of 
its man i fes t a t ions  (Table II). Manifes ta t ion  of abnormal  
q u a n t a  of these pa rame te r s  ill combina t ions  of 3, 4 or 5, 
show a progressively s ignif icant  associat ion wi th  the  
abnorma l  condit ions,  in the  same descending  order  as for 
paramete rs .  

Table I. Interpretation of parameters in various states 

Parameters Prema- Placenta M u l -  Hydraln- Develop- 
turity previa tiple nions mental 

preg- defects 
nancy 

Tortuosity 
(vein) P 

Incidence 
Level 
Degree 

Tortuosity 
(artery) P 

Incidence 
Level 
Degree 

Arteriovenous 
dissociation P 

Incidence 
Level 
Degree 

Arteriovenous 
reversal P 

Incidence 
Level 
Degree 

Reversal 
primary 
division 
ratio P 

< 0.01 
< 0.01 

< 0.05 

Insignifi- 
cant 

<" 0.05 

<0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 
<0.01 <0.001 <0.001 <0.001 

<0.001 <0.001 <0.001 
<0.05 <0.001 <0.001 <~0.001 

<0.05 <0.001 
<0.05 <0.001 <0.001 

<0.05 <0.001 <0.001 <0.001 

< 0.05 
<Z 0.01 *~ 0.001 < 0.001 

< 0.05 < 0.00l < 0.001 < 0.001 

�9 < 0 . 0 1  < 0 . 0 1  

P values denote levels of significance. 

Table [I. Normal and abnorlnal qtlanta of parameters 

Parameter Normal Abnormal 

Tortuosity of Level 
veins Degree 

Tortuosity of Level 
artery Degree 

Arteriovenous Level 
dissociation Degree 

Arteriovenous Level 
reversal Degree 

Primary division ratio 

P, S, T, PT PS, ST, PST 
mild, moderate nlarked, severe 

P, S, T, PT PS, ST, PST 
mild, moderate, severe 
marked 

P, S, T, PT PS, ST, PST 
mild, moderate marked, severe 

P, S, T, PT PS, ST, PST 
mild, moderate marked, severe 

normal reversal 

P, primary levels; S, secondary levels; T, terminal levels. 

The foetal  blood vessels of p lacen ta  are in a s t a t e  of 
a del icate  h a e m o d y n a m i c  equi l ibr ium be tween  its ar ter ia l  
and venous componen t s .  This  equi l ibr ium can possibly 
be d i s tu rbed  in favour  of e i ther  of the  componen t s  on 
account  of exaggera t ion  or  reduc t ion  of anyone  or b o t h  
of them.  A s t ruc tu ra l  increase is mani fes ted  by  a wider  
calibre, to r tuous  course and  profuse  branching,  while a 
reduc t ion  is shown by  a na r row calibre, s t ra igh t  course 
and sparse branching .  

Selective e longat ion  of ar ter ia l  or venous  c o m p o n e n t  
is d i rec ted  towards  co mp l emen t i n g  the  act ion of o the r  
slowing devices for reducing the  pressure  and blood flow. 
This leads to:  (1) increased to r tuos i ty  of t he  vessel con- 
cerned e.g. a r te ry  or vein;  (2) a r te r iovenous  dissocia t ion;  
(3) profuse branching,  which  m a y  be of a magn i tude  big 
enough to  a l ter  p r i m a r y  division rat io of arteries and  
veins. Ar te r iovenous  dissociat ion and reversal  can resul t  
in a poorer  ut i l izat ion of the  force of ar ter ial  pulse in 
propel l ing blood in venous  channels .  

These gross slowing devices are found  under  no rma l  
condi t ions  at  va ry ing  levels namely  pr imary ,  secondary  
and t e rmina l  e i ther  indiv idual ly  or in combinat ions ,  and  
to  di f ferent  degrees, which  have  been  classified as mild, 
modera te ,  marked  and  severe. An exaggera t ion  of these  
devices in any  combina t ion  of the i r  incidence,  level and 
degree shall  slow down  the  circulat ion excessively and 
lead to  relat ive p lacen ta l  hypoxia ,  the  precise effects of 
th is  hypox ia  will depend  upon the  combina t ion  of t he  
paramete rs ,  and s tages of organogenesis  and  gestat ion.  

The above f indings are s t rongly  suggest ive of the  pres-  
ence of a co mmo n  fac tor  or combina t ion  of factors  in 
these  clinical enti t ies,  which focuses its effect  on foetal  
blood vessels of the  placenta .  The mani fes ta t ions  of th is  
co mmo n  factor  are recognized as ' pa rame te r s  of s t ress ' .  
I t  presents  a s ignif icant  g rad ien t  in re la t ion to these  
clinical enti t ies,  name ly  p rema tu r i t y ,  p l acen ta  previa ,  
mult iple  pregnancies ,  hyd ramnios  and deve lopmenta l  
defects  in an ascending  order. 

In  view of the  above facts,  it  is suggested t h a t  a rout ine  
examina t ion  of the  ana tomica l  features  of the  foetal  blood 
vessels of the  p lacen ta  towards  a proper  appraisal  should 
con t r ibu te  s ignif icant ly  to  the  deve lopmenta l  his tory,  
early recogni t ion of deve lopmenta l  defects  and corre- 
sponding  prognos t ica t ion  of the  new-born  12. 

Zusammen/assung. Var ia t ionen  in Vertei lung,  Aufzwei-  
gungsmodus ,  l~berkreuzung yon Arter ien  und  Venen  so- 
wie a r te r ioven6se  Anas tomosen  k o m m e n  in immer  gr6s- 
serem Ausmass  vor, wenn  t i n  falscher Sitz der P lazenta ,  
Mehr l ingsschwangerschaf t ,  H y d r a m n i o n  sowie Missbil- 
dungen  des F e t e n  vorliegen. Missbi ldungen des F e t e n  
sind meis tens  mi t  solchen Var ia t ionen  gekoppel t .  
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