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pulse d u r a t i o n  1 msec.  E R G s  were  r ecorded  d u r i n g  or 
i m m e d i a t e l y  a f t e r  t he  end  of e lectr ical  s y m p a t h e t i c  
s t i m u l a t i o n  w i t h  t he  s ame  f lash p a r a m e t e r s  of t he  cont ro l .  
I n  20 r a b b i t s  t h e  c o m p a r i s o n  b e t w e e n  t he  n o r m a l  E R G  
a n d  t h a t  o b t a i n e d  d u r i n g  or i m m e d i a t e l y  a f t e r  e lectr ical  
s t i m u l a t i o n  of t he  super ior  cervical  gang l ion  or t r u n k  
showed an  increase  in t he  a m p l i t u d e  of %' and  'b '  waves  
(see Figure) .  The  e n h a n c e m e n t  was  of a b o u t  15%.  Th i s  
effect  was  e v i d e n t  also a f te r  r e m o v a l  of t he  cornea  a n d  lens 
and  in t h e  i r idee tomized  animals .  However ,  t h e  sym-  
p a t h e t i c  effect  on  E R G  failed to  a p p e a r  when  t he  va lues  
of the  b lood pressure  were lower  t h a n  70 m m  Hg. 

I n  5 an ima l s  t he  super ior  cerv ica l  gang l ion  was acu te ly  
a b l a t e d  and  t h e  ips i l a te ra l  E R G  was t h e n  recorded:  
u n d e r  such  e x p e r i m e n t a l  condi t ions ,  a decrease  of the  
' a '  wave  of a b o u t  17% a n d  of t h e  'b '  waves  of a b o u t  34% 
occur red  in c o m p a r i s o n  w i t h  t he  c o n t r a l a t e r a l  E R G .  I n  3 
r abb i t s ,  t h e  r i g h t  super ior  cervical  gang l ion  was chroni -  
cal ly  r e m o v e d  u n d e r  N e m b u t a l  anae s t he s i a  and  asepsis.  
2, 4 a n d  6 days  a f te r  t he  opera t ion ,  t he  ips i l a te ra l  E R G  
exh ib i t ed  a decrease  s imi la r  to  t h a t  descr ibed  a f t e r  acu te  
ab la t ion .  O t h e r  r a b b i t s  u n d e r w e n t  chronic  l i ga tu re  of t he  
r i g h t  c o m m o n  ca ro t id  ar ter ies .  Also u n d e r  such  exper i -  
m e n t a l  cond i t ions  t he  s t i m u l a t i o n  of the  gangl ion  was 
effective.  The  s y m p a t h e t i c  inf luence  was also vis ible  
a f te r  in j ec t ion  in to  t h e  f emora l  ve in  of t he  Reg i t i n -C iba  
(e-blocking drug,  2 mg/kg) ,  whi le  i t  d i s appea r ed  a f t e r  
in j ec t ion  of f l -blocking drug,  since a s t r i k ing  decrease  of 
b lood pressure  occur red  12. 

The  s y m p a t h e t i c  a c t i v a t i o n  of E R G  %' a n d  'b '  waves  
did  no t  depend  upon  t he  c o n c o m i t a n t  s y m p a t h e t i c  
inf luence  on  t he  pupi l ,  n i c t i t a t i n g  m e m b r a n e  and  in t ra -  
ocular  pressure6-~0; in  p a r t i c u l a r  we obse rved  a m o d e s t  
increase  of a b o u t  5 m m  t-Ig of endoocu la r  pressure  w i t h i n  
3 or 4 sec d u r i n g  s y m p a t h e t i c  s t imu la t i on .  T h e n  a slow 
decrease  occurred  fol lowed b y  a slow r e t u r n  to  n o r m a l  
values.  

Thus  t he  conclus ion  can  be  r eached  t h a t  t he  super ior  
cervical  gang l ion  can  inf luence  t he  E R G  p r o b a b l y  t h r o u g h  
a mod i f i ca t ion  in t he  a c t i v i t y  of t he  r e t ina l  cells. The  
d a t a  o b t a i n e d  f rom a b l a t i o n  ind ica te  a ton ic  s y m p a t h e t i c  
ac t ion .  Th i s  is s u p p o r t e d  also b y  the  fac t  t h a t  a -b locking  
d rug  wh ich  r emoves  t he  vascu la r  s y m p a t h e t i c  a c t i v i t y  d id  
no t  suppress  t he  s y m p a t h e t i c  e n h a n c e m e n t  of the  ' a '  
and  'b '  waves .  

However ,  a c i r cu la to ry  c o m p o n e n t  m u s t  also be t a k e n  
in to  account ,  since t h e  s y m p a t h e t i c  effects were no t  
p re sen t  w h e n  t he  systol ic  b lood pressure  was low. 

Riassunto. L a  s t imolaz ione  e le t t r i ca  del ganglio 
cervicale  super iore  d e t e r m i n a  u n  i n c r e m e n t o  delle onde  
<~ a ~ e <~b ~ d e l l ' E R G  ips i la te ra le  nel  coniglio. L ' a spo r t az ione  
a c u t a  o cronica  del gangl io  cervica le  super iore  r iduce  
l ' amp iezza  delle stesse onde.  Tal i  e f fe t t i  si p r e s e n t a n o  
anche  dopo s o m m i n i s t r a z i o n e  di  a-bloccant i .  Ess i  n o n  
d ipendono  dal le  va r i az ion i  i ndo t t e  da l la  s t imolaz ione  del 
s impa t i co  sulla press ione  endoculare ,  sul d i a m e t r o  
pup i l l a re  e sulla m e m b r a n a  n i c t i t an t e .  Cib a v v a l o r a  l ' ipo-  
test  di  u n a  in f luenza  d i r e t t a  del s impa t i co  sut la  re t ina .  
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Histo log ica l  Changes  in the Intest inal  Tract  of Pregnant  Mice Infected wi th  Coxsack iev irus  B3 

In fec t ion  w i t h  Coxsackiev i rus  B3 in p r e g n a n t  mice  
leads to  fe ta l  was tage  and  g r o w t h  r e t a r d a t i o n  w i t h  a 
m a t e r n a l  p a n c r e a t i c  exocr ine  insufficiency1.  T he  signs of 
p a n c r e a t i c  d a m a g e  in these  an i m a l s  inc luded  increased  
fecal  n i t r ogen  excre t ion ,  a h ighe r  r a t e  of food i n t a k e  b u t  
w i t h  r educed  m a t e r n a l  a n d  fe ta l  g rowth ,  a n d  m a t e r n a l  
l iver  changes  2. These  changes  r e semble  those  r epo r t ed  in 
roden t s  fed low pro te in-ca lor ie  die ts  8, ~ a n d  in mice  h a v i n g  
a n  a u t o s o m a l  recess ive  m u t a t i o n  (epi/epi) cha rac t e r i zed  
b y  a degene ra t i on  of p a n c r e a t i c  exocr ine  t i ssue  5. 

F u r t h e r  changes  n o t e d  in m a n  and  a n i m a l s  s u b j e c t  to  
p r o t e i n  m a l n u t r i t i o n  due  to d i e t a ry  d e p r i v a t i o n  or  
i n h e r e n t  d iges t ive  d isorders  inc lude  a d e g e n e r a t i o n  and  
a t r o p h y  of t he  i n t e s t i n a l  mucosa  w i t h  a n  u l t i m a t e  loss of 
a b s o r p t i v e  capac i t y  s-s. 

The  p r e sen t  s tud ies  were conduc t ed  w i t h  a v iew to  
e x a m i n i n g  t he  poss ib i l i ty  t h a t  p r o t e i n  m a l n u t r i t i o n  in mice 
in fec ted  w i t h  Coxsackiev i rus  t33 m a y  be  suff ic ient  to  
elicit  morpho log ica l  changes  in t he  i n t e s t i n a l  t r a c t  
l ead ing  to  a n  impa i r ed  a b s o r p t i o n  of essent ia l  n u t r i e n t s  
wh ich  are i m p o r t a n t  for n o r m a l  fe ta l  g rowth ,  as well  as for 
m a i n t a i n i n g  good m a t e r n a l  hea l th .  

The  e x p e r i m e n t a l  p rocedure  adop t ed  in t he  work  is 
iden t ica l  w i t h  t h a t  de ta i led  p rev ious ly  1. Vi rus  suspens ion  
(0.3 ml) was inocu la ted  i.m. The  Coxsack iev i ruses /33  a n d  
B4 used here  were o b t a i n e d  f rom t h e  Pub l i c  H e a l t h  
L a b o r a t o r y  Service (Colindale, London ,  N.W.9.)  and  

t he  v i rus  suspens ions  shown to h a v e  a t i ssue  cu l tu re  
infec t ive  dose (TCIDs0) ot 106, sS. Cont ro l  an ima l s  were 
inocu la ted  w i t h  v i rus  i n a c t i v a t e d  b y  h e a t i n g  on  a w a t e r  
b a t h  a t  56~ for 30 rain.  

Mice were inocu la t ed  w i t h  l ive or  h e a t - i n a c t i v a t e d  v i rus  
suspens ion  on  t he  8 th  day  of p r e g n a n c y  a n d  ki l led b y  
cervical  d i s loca t ion  on  t h e  18 th  day.  R e p r e s e n t a t i v e  
s egmen t s  of l iver,  pancreas ,  s tomach ,  d u o d e n u m ,  i leum, 
caecum a n d  colon were f ixed in p h o s p h a t e  buf fe red  
formal in ,  for h is to logica l  e x a m i n a t i o n .  T h i n  sect ions  were 
s t a ined  w i t h  h a e m a t o x y l i n  and  eosin, P A S  w i t h  a lc ian 
b lue  for m u c i n  and  b y  t he  P A S  t e c h n i q u e  for b a s e m e n t  
m e m b r a n e s .  
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Mice infec ted  w i t h  l ive Coxsackiev i rus  B3 or B4 and  
kil led on t he  18 th  day  of ges t a t ion  weighed less t h a n  
con t ro l  an ima l s  and  occas ional ly  exh ib i t ed  s l ight ly  
s t a r ing  coats  a n d  mi ld  oedema  of t h e  head  and  neck  
regions.  Macroscopical  and  his to logical  changes  n o t e d  in 
t he  l iver  a n d  panc reas  were s imi la r  to  those  descr ibed  
previously1,  2. T h e y  inc luded  hepa toce l lu l a r  vacuo l a t i on  
a n d  a degene ra t ion  a n d  a t r o p h y  of p a n c r e a t i c  exocr ine  
t i ssue  w i t h  a n  in f i l t r a te  of m ono- nuc l ea r  a n d  p l a s m a  cells. 

A t  au topsy ,  t he  s t o m a c h  and  uppe r  regions of t he  
i n t e s t i n a l  tract,  of in fec ted  an ima l s  appea red  n o r m a l  and  
did  n o t  differ  macroscopica l ly  f rom t he  controls .  However ,  
t he  i leum, caecum a n d  u p p e r  colon a p p e a r e d  to be 
d i l a t ed  a n d  o e d e m a  of t h e  l a m i n a  p r op r i a  was  ident i f ied  
his tological ly .  A l t h o u g h  the  vil l i  in  t h e  d u o d e n u m  and  
i l eum were n o r m a l  in h e i g h t  a n d  d i sp layed  a cha rac te r i s t i c  
p a t t e r n  of m u c u s  secre t ing  a n d  a b s o r p t i v e  ceils, t h e  t ips  
of these  vil l i  were f r e q u e n t l y  swollen w i t h  t he  l a m i n a  
p rop r i a  a s suming  a pebble- l ike  a p p e a r a n c e  w i t h  his tological  
fea tures  of a l y m p h a n g i e c t a s i a  as descr ibed  b y  WHITE- 
~XAD 9. Mononuc lea r  and  p l a s m a  cells were p r e s en t  in  t he  
l a m i n a  p rop r i a  in  t he  d u o d e n u m ,  i leum, caecum and  
colon b u t  were on ly  s l ight ly  more  n u m e r o u s  t h a n  in  t he  
con t ro l  an imals .  In  m a n y  ins t ances  these  increases  in 
i n f i l t r a t ed  ceils were focal. I n  t h e  caecum and  colon 
p ro found  o e d e m a  was p re sen t  w i t h  a m a r k e d  d i l a t a t i o n  
of t h e  gu t  l u m e n  assoc ia ted  w i t h  a t h i n n i n g  a n d  d i s t ens ion  
of t he  mucosae.  Foca l ly  t he  mucosa  was r educed  to  a 
single l ayer  of cubo ida l  ceils w i t h  few m u c u s  secre t ing  
ceils and  poor ly  def ined b a s e m e n t  m e m b r a n e .  Occas ional ly  
th i s  cond i t ion  was a c c o m p a n i e d  b y  a n  increased  n u m b e r  
of m o n o n u c l e a r  a n d  p l a s m a  cells. 

P rev ious  s tud ies  in  mice  infec ted  w i t h  Coxs/tckievirus 
133 h a v e  shown  t h a t  in  an i m a l s  in fec ted  on d a y  8 of 
p regnancy ,  signs of panc rea t i c  exocr ine  insuff ic iency a n d  
p ro t e in  def ic iency were ident i f ied  4 days  l a t e r  ~. This  
means  t h a t  in  an ima l s  ki l led on t he  18th  day,  t h e  per iod  
of n u t r i t i o n a l  s t ress  is shor t  a n d  t h e  i n t e s t i na l  changes  of 
oedema  and  focal mucosa l  a t r o p h y  cons i s t en t  w i t h  a shor t  
pe r iod  of p r o t e i n  deficiency.  One m i g h t  expec t  t h a t  if 
these  an ima l s  were e x a m i n e d  a t  a l a t e r  s tage  a f te r  infec- 
t ion,  more  severe s y m p t o m s  of p r o t e i n  def ic iency includ-  
ing pa r t i a l  or s u b - t o t a l  v i l lous  a t r o p h y  in t he  smal l  

in tes t ine ,  oedema  a n d  p r o n o u n c e d  i n f l a m m a t o r y  cell 
i n f i l t r a t ion  of t h e  t y p e  r epo r t ed  b y  SI~INER et  al. 2 would  
h a v e  been  noted .  L y m p h a n g i e c t a s i a  wh ich  seems to be  a 
charac te r i s i t i c  f ea tu re  of i n t e s t i na l  changes  in acu te  
p ro t e in  def ic iency a n d  m a l a b s o r p t i o n  syndromesG, 9 was 
also p r e sen t  in  these  an ima l s  a n d  would  seem to  be  an  
ear ly  m a n i f e s t a t i o n  of t he  condi t ion .  

The  exac t  impl i ca t ions  of these  i n t e s t i na l  changes  
u p o n  t he  s t a t e  of h e a l t h  of t he  p r e g n a n t  m o t h e r  or on  t h e  
d e v e l o p m e n t  of t h e  fe tuses  a t  18 days  ges t a t ion  is 
unclear .  I n  v iew of t he  ev idence  p r e sen t ed  t h a t  only  in 
a d v a n c e d  cases of p r o t e i n  def ic iency resu l t ing  f rom 
severa l  m o n t h s  dep r iva t i on  where  vi l lous  a t r o p h y  is well  
advanced ,  is t he  a b s o r p t i v e  capac i t y  of t h e  gu t  a l t e red  s, ~0; 
i t  seems unl ike ly  the re fore  t h a t  t h e  ear ly  i n t e s t i na l  
changes  p r e sen t  in  these  Coxsackiev i rus  in fec ted  mice  
a t  t he  s tage  e x a m i n e d  p re sen t  a n y  apprec i ab le  r i sk  to t he  
h e a l t h  of t he  p r e g n a n t  mothers .  One m i g h t  specula te  t h a t  
i n t e s t i na l  changes  of a more  a d v a n c e d  t y p e  wh ich  m a y  be  
r e a s o n a b l y  expected ,  a t  a l a te r  stage,  a f t e r  infect ion,  m a y  
h a v e  adverse  effects  on  h e a l t h  of t he  an ima l s  and  on  t he  
d e v e l o p m e n t a l  p a t t e r n  in t he  fetuses.  

Zusammen/assung. Bet  graviden ,  m i t  Coxsackie-Virus  
B3 inf iz ie r ten  M~iusen war  der  obere  D a r m a b s c h n i t t  im 
Vergle ich  m i t  den  Kon t ro l l t i e r en  m a k r o s k o p i s c h  un-  
ve rgnde r t .  I m  I leum,  Coecum a n d  Colon ascendens  war  
be t  e iner  D i l a t a t i o n  ein Oedem der  L a m i n a  p rop r i a  m i t  
Zel l inf i l t ra t  v o r h a n d e n ,  w~ihrend die Mucosa  ve r e in f ach t  
war.  E i n  Z u s a m m e n h a n g  m i t  Pankreasve r~ inde rungen  
wird  als m6gl ich  a n g e n o m m e n .  
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Lysergic  Acid Diethylamide  Affects Blood Flow to 

There  are few neur0phys io log ica l  clues to  a reas  in  t he  
ne rvous  sys t em which  are  respons ive  to lysergic acid 
d i e t h y l a m i d e  (LSD) in spi te  of r ecen t  ev idence  of 
b i n d i n g  of t h i s  ha l luc inogen  in t h e  b r a i n  1, 2. As a m e a n s  of 
screening t he  va r ious  areas  of t he  b r a i n  whose  func t ions  
m i g h t  be  a l t e red  b y  such  c o m p o u n d s  we h a v e  s tud ied  the  
regional  per fus ion  of t he  ne rvous  sys t em in conscious, 
u n r e s t r a i n e d  rats .  

The  u t i l i t y  of th i s  a p p r o a c h  is based  upon  t he  assump-  
t i o n  t h a t  1. f unc t iona l  and,  therefore ,  m e t a b o l i c  a c t i v i t y  
de te rmines ,  in large pa r t ,  t h e  flow of blood to  ne rvous  
t i ssues  ~-s a n d  2. t h a t  f unc t iona l  changes  el ici ted b y  
drugs  in va r ious  p a r t s  of t h e  b r a i n  are suff ic ient ly  large 
so as to  p rovoke  changes  in b lood flow wh ich  are de t ec t ab le  
b y  our  me thod .  

Materials and methods. A re la t ive ly  c o n v e n i e n t  me thod ,  
descr ibed  elsewhere 9, was  used to  s i m u l t a n e o u s l y  measure  
t he  flow of b lood to each  of 10 regions in t he  b ra ins  of 
conscious, u n r e s t r a i n e d  male  rats .  The  m e t h o d  is our  
u p d a t i n g  of t he  Sap i r s t e in  i nd i ca t o r - f r ac t i ona t i on  tech-  
n ique  wh ich  can  ut i l ize  a n u m b e r  of l ipid soluble isotopic 

Specific Areas of the Conscious  Rat Brain 

i nd ica to r s  such  as  th iopenta l - l~C ~unlhublished observa-  
t ions),  l a - i o d o a n t i p y r i n e ,  or as employed  here,  an t i -  
pyrine-~4C. U n d e r  t he  cond i t ions  of these  expe r imen t s ,  
w h e n  such  a n  i nd i ca to r  is a d m i n i s t e r e d  in  a s ingle i.v. 
i n j ec t ion  a n d  t he  k i l l ing  t i m e  is short ,  t h e n  the  p a t t e r n  of 
a n t i p y r i n e  d i s t r i b u t i o n  in  t h e  b r a i n  is t he  same as the  
f r ac t iona l  d i s t r i b u t i o n  of t h e  card iac  ou tpu t .  
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