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6 to  8 h (Figure 3). I n  one i n s t ance  however ,  t he  nuc lea r  
b a n d  fo rmed  b y  3 h. T he  a p p e a r a n c e  of t h e  nuc lea r  b a n d  
a t  6 to  8 h agrees w i t h  t he  conclus ion  b y  GALL~RA 3, who  
showed t h a t  hos t  e c tode rm d i f f e ren t i a t ed  in to  a neu ra l  
p l a t e  a f t e r  on ly  6-8  t/~ h of c o n t a c t  w i t h  t he  induc to r .  

Fig. 2. Transverse section of a graft after 6 h incubation in a chick 
embryo host. Note the band of nuclei (arrow) in the graft ectoderm. 
G, graft ectoderm; EC, host ectoderm; EN, endoderm. 

Fig. 3. Transverse section of a graft after 10 h incubation ill a chick 
embryo host. Note the band of nuclei (arrow) in the host ectoderm. 
EC, host ectoderm. The graft ectoderm has formed a neural tube. G, 
graft neural tube. 

The  nuc lea r  b a n d  in t he  g ra f t  e c tode rm appea r s  
a p p r o x i m a t e l y  3 to  5 h before  t h a t  in  t he  hos t  ec toderm.  
Th i s  b a n d  in  t h e  g ra f t  is c o m p a r a b l e  to  t h e  one seen in t h e  
u n o p e r a t e d  e m b r y o  a t  t he  t i m e  of induc t ion .  Thus ,  i t  is 
conc luded  t h a t  in  e x p e r i m e n t a l  spec imens  t he  presence  of 
a nuc lea r  b a n d  in  g ra f t  e c t o d e r m  is an  i n d i c a t i o n  t h a t  t he  
hos t  e c tode rm is b e i n g  induced  a t  t h i s  t ime.  This  suggests  
t h a t  p r i m a r y  neu ra l  i n d u c t i o n  t akes  place  a p p r o x i m a t e l y  
3-5 h a f t e r  t h e  g ra f t  is induced ,  even  t h o u g h  t h e  morpho l -  
ogical  resu l t s  are no t  v i s ib le  in  t he  hos t  ec tode rm for  
a n o t h e r  3-5  h. 

Rdsumd. L ' i n d u c t i o n  p r i m a i r e  du  sys t~me n e r v e u x  est  
6tudi6e chez l ' e m b r y o n  n o r m a l  de poulet .  U n  n o u v e a u  
m a r q u e u r  morpho log ique  de ce t te  i n d u c t i o n  es t  d6couver t  
dans  l ' ec toderme .  Au m o m e n t  de l ' i n d n c t i o n  (6tape --5),  
une  b a n d e  de n o y a u x  a p p a r a t t  darts l ' e c tode rme  en  a v a n t  
du  noeud de Hensen .  Dang une  au t r e  s6rie d 'exp4r iences ,  
on  a i m p l a n t 6  u n  greffon de  neeud de  H e n s e n  d a n s  u n  
a u t r e  embryon .  Une  b a n d e  de n o y a u x  es t  auss i  a p p a r u e  
dans  l ' e c t o d e r m e  du  greffon 3 h p lus  l a r d  e t  darts l ' ec to-  
de rme  de l 'h6 te ,  6 ~ 8 h apr~s l ' op6ra t ion .  
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Structural Basis for Resetting of Baroreceptor Regulation in Spontaneously Hypertensive 
Rats (SHR) 

A large v a r i e t y  of m e c h a n i s m s  h a v e  b e e n  cons idered  
w h i c h  m a y  a c c o u n t  for  t h e  h i g h  pressure  level  of genet ic  
h y p e r t e n s i v e  r a t s  1, ~. A m o n g  these  we m e n t i o n  h y p e r t r o p h y  

o f  t h e  va scu l a r  wal l  of t h e  r e s i s t ance  vessels  ~ a n d  insuf-  
f ic iency of t h e  s y m p a t h o i n h i b i t o r y  role of a no rad rene rg ic  
m e c h a n i s m  in t h e  b r a i n  s t em 8. These  m e c h a n i s m s  t e n d  
to  ove r r ide  or to  d i m i n i s h  t h e  ba r o r ecep t o r  r egu la to ry  
mechan i sms .  However ,  i t  m u s t - b e  a d m i t t e d  t h a t  t h e  
b a r o r e c e p t o r  ref lexes s t i l l  f unc t i on  v e r y  ef fec t ive ly  in  
SHR.  T h e y  h a v e  been  sh i f t ed  to  a h ighe r  s e t -po in t  of t h e  
b lood  pressure  4,s. Th i s  t y p e  of f u n c t i o n a l  mod i f i ca t ion  
can  be  expec t ed  if t h e  i n p u t  signal a t  t he  level  of t h e  
s t r e t c h  r ecep to r s  has  been  dam ped .  Therefore ,  our  in-  
ve s t i ga t i on  was  focused on  t h e  poss ib i l i ty  of s t r u c t u r a l  
dif ferences  of t h e  vessel  wal l  in  t h e  s t r e t c h  r ecep to r  areas  
of t h e  ca ro t id  s inus  a n d  t h e  aor t ic  arch.  

Material and methods. S p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  
of t h e  O k a m o t o - s t r a i n  ~ a n d  n o r m o t e n s i v e  W i s t a r  r a t s  of 
our  own  p e r m a n e n t  l a b o r a t o r y  co lony e s t ab l i shed  in  1956, 
were  s tud ied .  The  r a t s  were t r a n s i e n t l y  a n a e s t h e t i z e d  
w i t h  e t h e r  a n d  t he  f emora l  a r t e r y  was ca t he t e r i z ed  u n d e r  
local  anae s the s i a  w i t h  l idocaine.  T he  an ima l s  were  t r a n s -  
ferred in  a specia l ly  des igned cage 7, a l lowing  c o n t i n u o u s  
b l0od  pressure  m e a s u r e m e n t .  T he  femora l  b lood  pressure  
of t h e  awake  r a t s  was  r ecorded  d u r i n g  a m i n i m u m  of 
30 rain.  

Subsequen t ly ,  t he  an i m a l s  were a n a e s t h e t i z e d  w i t h  
H y p n o r m |  (ha loanisone  10 m g / k g  a n d  f e n t a n y l  0.1 mg/kg,  
s.c.). The  a b d o m i n a l  cava l  ve in  was  sec t ioned  a n d  t h e  

a b d o m i n a l  a o r t a  was  per fused  r e t rog rade ly  a t  140 m m  H g  
w i t h  hepa r in i zed  R i n g e r  so lu t ion  fol lowed b y  2% 
g l u t a r M d e h y d e  in  0.1 M cacody la t e  buf fe r  (5 rain).  
Sampl ing  of a r t e r y  s egmen t s  was  done  a t  t he  fol lowing 
t opog raph i ca l  spots :  t h e  common,  i n t e r n a l  and  e x t e r n a l  
ca ro t id  ar te r ies  a t  2 m m  f rom b i fu r ca t i on ;  t h e  aor t ic  
a r ch  a t  I cm f rom the  h e a r t  and  t he  a b d o m i n a l  a o r t a  1 cm 
before  t h e  offspr ing of b o t h  e x t e r n a l  iliac ar ter ies .  These  
s egmen t s  were  pos t - f ixed  in  1 .5% OsO4 a n d  e m b e d d e d  in  
Epon .  

T ransve r se ly  cut ,  s emi - th i ck  sec t ions  were p r e p a r e d  
a n d  s t a i ned  us ing  Masson ' s  t r i - ch rome  t echn ique ,  
a d a p t e d  for E p o n  e m b e d d e d  t issue.  E l ec t ron  microscopic  
e x a m i n a t i o n  of t he  same m a t e r i a l  is in progress.  
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Results.  I n i t i a l  obse rva t i ons  were pe r fo rmed  in 9 
h y p e r t e n s i v e  a n d  6 n o r m o t e n s i v e  ra ts .  S u b s e q u e n t l y  
10 pa i r s  of ma le  animals ,  m a t c h e d  accord ing  to  age were 
inves t iga t ed .  The  resu l t s  are p r e sen t ed  in t h e  Tab le  a n d  
m a y  be  descr ibed  as follows: 

1. Blood pressure .  There  was a cons iderab le  hype r -  
t ens ion  in 12-to-30-week old O k a m o t o  ra ts .  I n  all  t h e  
cases, h y p e r t e n s i o n  was cha rac t e r i zed  b y  a n  e l eva t ion  of 
systol ic  as well  as of d ias to l ic  pressure .  One of t h e  
younge r  6-week-old rats ,  showed n o r m a l  b lood  pressure .  

2. H e a r t  ra te .  No difference of h e a r t  r a t e  was  found  
be tween  t he  2 s t r a ins  of r a t s  u n d e r  inves t iga t ion .  T h e  

m e a n  va lues  obse rved  for t h e  m a t c h e d  pa i r  a n i m a l s  
were 416 b e a t s / r a i n  in  O k a m o t o  r a t s  a n d  415 b e a t s / m i n  
in t h e  n o r m o t e n s i v e  con t ro l  ra ts .  

3. L i g h t  microscopic  o b s e r v a t i o n  of t h e  vessel  wails.  
His to logica l  e x a m i n a t i o n  of t h e  b lood  vessels revealed 
t h e  occurrence  of .an i n t i m a l  t h i c k e n i n g  in n u m e r o u s  
p r e p a r a t i o n s  (Table).  Th i s  p h e n o m e n o n  was n e v e r  
obse rved  in t h e  a b d o m i n a l  aor ta ,  w h e t h e r  t h e  r a t s  were 
h y p e r t e n s i v e  or not .  On t h e  o the r  h a n d ,  w h e n  s t r e t c h  
r ecep to r  a reas  were e x a m i n e d  a t  t h e  level  of t h e  ca ro t id  
s inus  or of t h e  aor t ic  arch,  some degree of i n t i m a l  t h i c k e n -  
ing was a l r eady  d e m o n s t r a b l e  in  6-week-old O k a m o t o  ra ts .  

From top to bottom: transversal sections of the internal (a) and common (b) carotid arteries; from the aortic arch (c) and the abdom- 
inal aorta (d). Left side: normotensive control rats (a and b: a 12-week-old rat; c and d: a 21-week-old rat). Right side: spontaneously 
hypertensive rats (matched animals), l~Iagnification: • 
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Thi s  i n t i m a l  t h i c k e n i n g  was found  in nea r ly  a l l  t h e  p r e p a -  
r a t i o n s  of o lde r  s p o n t a n e o u s l y  h y p e r t e n s i v e  rats .  Th i s  
a r ea  was f r e q u e n t l y  i n h a b i t e d  b y  a va r i ab l e  n u m b e r  of 
cells of v a r y i n g  size. 

On t h e  o t h e r  hand ,  t h e  vessel  wails  of t he  n o r m o t e n s i v e  
con t ro l  an ima l s  n e v e r  p r e s e n t e d  i n t i m a l  t h i c k e n i n g  up  to 
t h e  age of 21 weeks, whereas  some degree of i n t i m a l  swell- 
i n g ' w a s  p r e s e n t  in  30-week-old ra ts .  Th i s  s ubendo t he l i a l  
p ro l i f e r a t ion  was e i t he r  concen t r i c  or r e s t r i c t ed  to  one 
or  more  focal areas.  These  o b s e r v a t i o n s  are i l l u s t r a t ed  in 
t he  Figure .  F u r t h e r m o r e ,  t h e  d i s t a n c e  b e t w e e n  Lhe elast ic  
l a m i n a e  of t h e  m e d i a  was genera l ly  la rger  a n d  re la t ive  
h y p e r t r o p h y  of t h e  s m o o t h  muscle  occur red  in t h e  b l o o d  
vessels  of S H R .  These  differences  were found  in  t h e  ab-  
d o m i n a l  a o r t a  as well  as in  t h e  o the r  vascu la r  p r epa ra t i ons .  

Discussion. Our  o b s e r v a t i o n s  conce rn ing  t h e  b lood  
pressure  level  in  S H R  are  in  a g r e e m e n t  w i t h  t he  f i nd ing  
t h a t  t h e  r ecen t  gene ra t i ons  of t h i s  s t r a i n  deve lop  h y p e r -  
t en s ion  w i t h i n  t he  f i r s t  7 weeks  of life s. Th i s  h i g h  b lood  
p ressu re  level  is no t  a ccom pan i ed  b y  re l a t ive  b r adyca r d i a ,  
w h i c h  p rov ides  a n  a d d i t i o n a l  i n d i c a t i o n  t h a t  t h e  baro-  
r ecep to r  r e g u l a t i o n  has  been  sh i f t ed  t o w a r d s  a s e t -po in t  
of h ighe r  b lood  pressure  values .  T he  h is to logica l  f ind ings  
d e m o n s t r a t e  a n  i n t i m a l  t h i c k e n i n g  in  vessel  walls  of 
s p o n t a n e o u s l y  h y p e r t e n s i v e  rats ,  more  p a r t i c u l a r l y  in  t h e  
reg ion  of t h e  ca ro t id  s inus  a n d  of t h e  aor t i c  arch,  where  
s t r e t c h  recep tors  are  loca ted  a t  t he  m a r g i n  b e t w e e n  t he  
m e d i a  a n d  t h e  a d v e n t i t i a  of t h e  vessel  walls% Media l  
h y p e r t r o p h y  was genera l ly  f o u n d  in S H R  i r respec t ive  of 
t he  t o p o g r a p h i c a l  or igin of t h e  b lood  vessel.  S imi la r  
mod i f i ca t ions  h a v e  been  descr ibed  in  r a t s  a f t e r  i n d u c t i o n  
of D O C A - h y p e r t e n s i o n  1~ 

Accord ing  to  RE~INGTO~ ~1 t he  a r t e r i a l  wal l  m a y  be  
cons idered  as a n  inner ,  d i s t ens ib l e  coa t  ( the med ia -  
i n t i m a  layer)  covered  b y  art ou t e r  r e s t r i c t i ng  j a c k e t  ( the 
a d v e n t i t i a ) .  

The  t h i c k e n i n g  of t he  i n n e r  coa t  m a y  c o n s t i t u t e  a 
d a m p i n g  fac to r  for  t h e  t r a n s m i s s i o n  of t h e  i n t r a v a s c u l a r  
p r e s su re  pulse  t h r o u g h  t h e  vessel  wal l  t o w a r d s  t h e  
s t r e t c h  r ecep to r  endings .  The  m e c h a n i c a l  p rope r t i e s  of t h e  
i n t i m a l  a n d  med ia l  s t r u c t u r e s  a p p a r e n t l y  differ  widely.  
Since t e c h n i q u e s  are  n o t  ye t  a v a i l a b l e  for  m e a s u r i n g  t he  
d i s t r i b u t i o n  of m e c h a n i c a l  s t r a i n s  across t h e  va scu l a r  

wal l  t h i c k n e s s  la, t he  e x t e n t  of b a r o r e c e p t o r  r e se t t i ng  due  
to  i n t i m a l  swell ing a n d / o r  med ia l  h y p e r t r o p h y  will  be 
d i f f icul t  to  eva lua te .  

I n  a n y  case, a d a m p i n g  of t he  pressure  pulse s ignal  
r e su l t ing  f rom t h i s  vascu la r  t h i c k e n i n g  could  precise ly  
lead to  t h e  t y p e  of b a r o r e c e p t o r  r e se t t i ng  w h i c h  ha s  been  
descr ibed  4, 5. W h e t h e r  t he se  h is to logica l  modi f i ca t ions  of 
t h e  va scu l a r  wal l  in  t h e  s t r e t c h  r ecep to r  a reas  of S H R  p l a y  
a causa t i ve  role  or are mere ly  a consequence  of t h e  h i g h  
b lood  pressure ,  c a n n o t  be  se t t l ed  a t  p resen t .  T h e y  ce r t a in ly  
c o n s t i t u t e  a n o t h e r  loop in  t he  vic ious  circle of s p o n t a n e o u s  
h y p e r t e n s i o n  ~a. 

Zusammen/assung.  Nachweis ,  dass  in  R a t t e n  m i t  
gene t i s chem H o c h d r u c k  u n d  n o r m a l e m  H e r z r h y t h m u s  
V e r d i c k u n g e n  des E n d o t h e l i u m s  im Karo t i s s inus  u n d  im 
A o r t a b o g e n  b e o b a c h t e t  werden.  E i n e  H y p e r t r o p h i e  de r  
G e f ~ s s m u s k u l a t u r  wa r  nachwe i sba r ,  was  zu e iner  Ab-  
schw/ ichung  des Drucks igna l s  zur  Stelle der  Pressore-  
zep to ren  f i ihr te .  Diese  df i r f ten  tei lweise v e r a n t w o r t l i c h  
sein fiir die V e r s c h i e b u n g  de r  P r e s s o r e z e p t o r - S t e u e r u n g  
bei  gene t i sch  h y p e r t e n s i v e n  R a t t e n .  
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The Inhibitory Effect of a -2 -Macro~ lobu l in  on T u m o u r  Growth 

I n  a p rev ious  desc r ip t ion  of t h e  de tox i f i ca t ion  effect  
exe r t ed  b y  e2-globulin d u r i n g  magsive  t u r n o u t  lysis  1, a n  
i n t e r e s t i ng  side effect  was  n o t e d  in  a few of t he  t u m o u r -  
bea r i ng  ra ts .  R e m n a n t s  of t u m o u r  cell aggregates ,  w h i c h  
n o r m a l l y  s u p p o r t e d  a r e s t o r a t i o n  of t h e  or ig ina l  t u m o u r  
mass  w i t h i n  a 10-day-per iod,  e x h i b i t e d  a m u c h  r educed  
m i t o t i c  ac t iv i ty ,  so t h a t  an  i n t e r v a l  of a b o u t  18-23 days  
e lapsed  before  t he  t u m o u r  b e c a m e  pa lpab l e  again.  
Tes t ing  va r ious  iden t i f i ab le  sub f r ac t i ons  of t h e  ~2- 
g lobul ins  r evea led  t h a t  on ly  t h e  e2-macroglobul in  
e x h i b i t e d  a m a j o r  de l ay ing  ac t ion  on  t u m o u r  g rowth .  
As ye t  t h e  on ly  iden t i f i ab le  b iochemica l  p r o p e r t y  of 
e2-macroglobul in  is i t s  b i n d i n g  to,  a n d  i ts  p o t e n t  i n h i b i t o r y  
effect  on  va r ious  p ro t eo ly t i c  enzym es  2-~. 

Material and methods. L e u k a e m i a  cells (L 1210) a n d  
t h e  D&NA-435  t u m o u r  of t h e  R - r a t  (Berl in-]3uch) h a v e  
been  used. The  reason  b e h i n d  t h e  choice for  these  mode l  
sys t ems  was t h a t  l e u k a e m i a  cells p roduce  p ro teases  
essent ia l  for cell d iv i s ion  5, whi le  t h e  DANA-435  t u r n o u t  
is an  immuno log i ca l l y  wel l -cont ro l led  t u m o u r .  T he  e2- 
mac rog lobu l in  (e2-M) was p r e p a r e d  f rom r a t  s e rum as 

descr ibed  b y  p rev ious  a u t h o r s  6-s. The  s e rum was in i t i a l ly  
f r a c t i o n a t e d  on  a D E A E  column.  The  e~-M f r ac t i on  was 
c o n c e n t r a t e d  b y  dia lys is  t h r o u g h  PM-30 Diaf lo  m e m -  
b r a n e s  fol lowed b y  equ i l i b r a t i on  on  S e p h a d e x  G-100. 
The  p u r i t y  of t he  e2-M f r ac t ion  was checked  b y  im- 
munoe lec t rophore s i s  w i t h  t i le aid of specific a n t i - s e r u m  9. 
Us ing  s t a n d a r d  e n z y m e  essays a, �9 i t  could  be  shown  t h a t  

1 ~V[. VON ARDENNE and R. A. CHAPLAIN Z. ges. inn. Med. 26, 175 
(1971). 

e M. STmNBUCn and CH. BLATRIX Rev. fr. Etud. clin. biol. 73, 142 
(1968). 

8 j .  BIETIt M. PICHOIR and P.METAIS I~EBS Lett. 8, 319 (1970). 
4 K. JAMES, I ?, B.TAYLOR and H. H. FUDENBERG, Bioehim. biophys. 

Acta 733, 374 (1966). 
5 M. M. BURGER, Nature Lond. 227, 170 (1970). 
6 j .  W .  MEHL, N[. Y. PARK and W. O'CoNNELL, Proc. Soc. exp. Biol. 

Med. 722 203 (1966). 
D. S. PEPPER, Biochim. biophys. Acta 756, 327 (1968). 

s A. F. PARISI and B. L. VALLEE Biochemistry 9, 2421 (1970). 
9 j.  j .  SCHEIDEGGER Int. Arch. Allergy appl. Immun. 7, 103 (1956). 


