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volume and  syn the t i c  act ivi t ies  in cells s-l~ By wi th-  
h o l d i n g  nu t r i en t s  it  has  been  possible to  separa te  nu- 
cleolar enlargement ,  an ac t iv i ty  associated wi th  non-  
growing and  growing lemon frui t  explants ,  f rom the  
fo rmat ion  of refract i le  nucleolar  inclusions, an ac t iv i ty  
associa ted wi th  growing tissue. Cytochemical  and  cyto-  
morphologica l  inves t iga t ions  of these 2 nucleolar  phe-  
n o men a  are under  w a y  l~,13. 

Rdsumd. L ' e x p a n s i o n  des nucl6oles et  la fo rma t ion  de 
corps r6fractaires  nucMolaires sont  deux 6tapes dans  l 'ac- 
t ivi t6 cytologique  observ6e dans  la croissance de t issus 
de c i t ron in vitro.  E n  p r i v an t  les t issus de subs tances  
nut r i t ives ,  on a r6ussi ~ s~parer ces deux  6tapes. 
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Fig. 4. Nuclei and enlarged nucleoli of 60-hour-old explants on 
basal medium. • 1250. (a) Nucleolus with regions of differing light 
transnfission properties. (b, e) Nucleoli each with highly refractile 
inclusions. (d) Nucleolus with a single large refractile inclusion 
occupying the majority of the nueleolus (Compare with Figure 15 
of refereneen). Note the starch granules (S) adjacent to the nucleus. 
(e) 2 nucleoli with the upper one showing regions with differing light 
transmission properties; lower nueleolus contains numerous highly 
refractile inclusions. Overlapping and juxtaposition of one inclusion 
with another obscures their individuality (see reference 5)~. 
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It should be pointed out that in the unstained material the 
contrast between the refractile nucleolar inclusions and the nucleus 
is so high that the background invariably becomes dark as the 
refractile inclusions are brought out during printing. 
Addendum. (a) Dehydration and paraffin infiltration here and 
in previous investigations were done with isopropanol. (b) Occa- 
sionally stalks from some lemons showed 1-2% nucleoli with 
refractile inclusions after 48-96 h on distilled water. Physiological 
age differences between the fruits used, especially with respect to 
available endogenous nutrients, could account for the infrequent 
occurrence of this nueleolar morphology on distilled water. Another 
possibility is contamination of the stalks with nutrients from the 
sac juice during excision from the fruit. 

C h e m i c a l  S y m p a t h e c t o m y :  H i s t o c h e m i c a l  and S u b m i c r o s c o p i c a l  C o n s e q u e n c e s  of 6 - H y d r o x y -  

D o p a m i n e  T r e a t m e n t  in the  Rat  Iris  

TRANZER and  THOENEN 1 recent ly  repor ted  t h a t  sys temic  
admin i s t r a t i on  of 6 - H y d r o x y d o p a m i n e  (6-HODA~ resul ts  
in a degenera t ion  of postgangl ionic  au tonomic  nerve  
fibers in the  cat. In  th is  p resen t  s tudy,  the  effects of th is  
drug  upon  ca techolamine  f luorescence and electron mi- 
croscopic s t ruc tu re  of pos tgangl ionic  adrenergic  fibers in 
the ra t  iris will be repor ted ,  as compared  wi th  the  al tera-  
t ions  seen af ter  a surgical r emova l  of t he  superior  cervical  
s y m p a t h e t i c  ganglion. 

Inves t iga t ions  were carried out  on male albino rats. 
The animals  were in jec ted  4 t imes  wi th  20 mg tkg 6 -HODA 
wi th  12 h in tervals  and  sacrificed 24. 48 and 72 h af ter  
the  first  injection.  Both  irides were dissected e i ther  in 
physiological  saline (for f luorescence mlcroscopy) or in 
K a r n o v s k y ' s  a ldehyde  f ixa t ive  (for e lectron microscopy).  
P inea l  gland and vas deferens  was excised for e lectron 
microscopy  only. The s t anda rd  fo rma ldehyde-condensa -  
t ion  t echn ique  of FALCK was used to  locate catechola-  
mines~,~: the  usual  e lectron microscopic embedd ing  and 
sect ioning procedures  were employed  for u l t r a s t ruc tu ra l  
s tudies,  using a Re iche r t  U l t r a t o m e  wi th  glass knifes, 
Reyno ld ' s  lead c i t ra te  s ta in ing  and a Tesla 242 D tab le  
e lectron microscope.  

Twen ty - fou r  hours  af ter  the  first  injection,  no changes  
in the  per iphera l  au tonomic  innerva t ion  appa ra tus  could 
be observed e i ther  by  means  of f luorescence microscopy 
or wi th  electron microscopy.  48 h af ter  the  first  inject ion,  
the  te rmina l  b ranches  of the  adrenergic  plexus exhib i ted  
signs ot deplet ion,  ye t  no character is t ics  ot degenera t ion  
could be seen. 72 h af ter  the  first  injection,  however ,  
f luorescence of the  t e rmina l  a rbor iza t ion  of the  adrenergic  
neurons  comple te ly  ceased, and  only  large (pre-terminal)  
b ranches  of the  adrenergic  axons  exer ted  fluorescence, 
tha t ,  however,  appeared  to be comple te ly  normal.  At  the  
same t ime,  well-defined degenera t ive  signs became  
a p p a r e n t  in t he  te rmina l  adrenergic  axons,  character ized  
by  the appearance  of large vacuoles and  in a comple te  
d i sappearance  of axoplasmic  mater ia l  f rom the  a x ) l e m m a l  
sheath .  This  k ind of 'osmiophobic '  degenera t ion  p a t t e r n  
is charac ter i s t ic  for the  postgangl ionic  adrenergic  fibers 
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]"i~. I. Rat i r is ;  ~.tr('tch p rC lm la t i (m~ { 210}. (~ l l c~ l l~dau, im '  rcac t i (m ~t '~)I '<I i i~ t~> V~L<'K. ~,, <'~,lltI'()] ~ i )cc i lm' I i ;  I>, I~ h a f t e r  (~ l l ( } l ) . \  
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ICig. 2. Rat  iris; elcctroJ~ microgrmn 72h  after  6 -HODA admbds t ra t ion .  The ma jo r i ty  of the nerve  fibers exhibit  a normal  appearance  (N), 
though in most  cases the gap between a x o l e m m a  and Schwmm ccll m e m b r a n e  is dilated. Arrow points at a nerve fibre tha t  has undergone 
complete  (osmiophobic) degenerat ion.  X 32,.500. 
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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.  
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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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