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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  
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r a t  0r i n h i b i t e d  t ryps in ,  c h y m o t r y p s i n ,  p lasmine ,  
t h r o m b i n  a n d  elastase.  The  effect  on  t he  t u m o u r  g r o w t h  
in s e r u m - s u p p l e m e n t e d  Dulbecco-Voig t  m e d i u m  was 
checked  b y  m e a s u r i n g  da i ly  t h e  m i t o t i c  f r equency  of t he  
l e u k a e m i a  cells ill a cell counte r .  I n  t h e  t e s t  series, t he  
m e d i u m  c o n t a i n e d  a d d i t i o n a l l y  0.1 m g  e2-M (or o the r  
g lobul in  f ract ions) .  Th e  s t a r t i n g  c o n c e n t r a t i o n  of L 1210 
was a lways  be tween  8 • 10~-2 • 105 ceils. Fo l lowing  t h e  
inocu la t ion  of 2 •  m i n c e d  ceils of t h e  D ~ N A - 4 3 5  
t u m o u r  in to  R- ra t s ,  t h e  t u m o u r  was e i the r  a l lowed to  
deve lop  u n h i n d e r e d  or, a f te r  2 days  i n c u b a t i o n  period,  a 
dosage of 0.5 m g  es-M suspended  in n o r m a l  r a t  s e rum was  
a d m i n i s t e r e d  to  t h e  an imal .  T he  t o t a l  t u m o u r  mass  was 
t h e n  c o m p a r e d  in t h e  con t ro l  an ima l s  a n d  those  r a t s  
g iven  es-M af te r  a t o t a l  pe r iod  of 12 days.  As i n t e rna l  
controls ,  t he  l eukaemia  cells were incuba ted ,  r e spec t ive ly  
enr iched  se rum was a d m i n i s t e r e d  to  R - r a t s  w i t h  t he  
fol lowing o the r  se rum p r o t e i n  f rac t ions :  h a p t o g l o b i n  
(0.8 rag), e2-1ipoprotein (0.15 mg) and  ~l-globul in  (0.06 
mg). I n  t h i s  c o n t e x t  i t  shou ld  be  p o i n t e d  ou t  t h a t  coeru-  
loplasmin,  a i lo rmal  c o n s t i t u e n t  of t he  e~-globulin 
f r ac t ion  in h u m a n  and  r a b b i t  serum,  b e h a v e s  as a n  
ml-globulin. To d e t e r m i n e  t he  t u r n o v e r  of t he  in jec ted  
es-M in t he  b lood in some e x p e r i m e n t s  El~sJ]-labelled 
es-M (prepared  b y  t h e  m e t h o d  of CESKA, SJSDIN a n d  
GROSSM~3LLER 1~ was admin i s t e red .  The  specific a c t i v i t y  
of t h e  [lssj] was  9.4 mCi/m2VI. 

Results. W h e n  l eukaemia  cells (L 1210) were i n c u b a t e d  
in presence  of 0.1 m g  ~s-M, t h e y  fai led to  d iv ide  a n y  
fur ther .  Of all t h e  o the r  se rum p r o t e i n  f rac t ions  t e s t ed  
in c o n c e n t r a t i o n s  r e l a t ed  to t he  phys io logica l  range,  
on ly  e l -g lobul in  (0.06 mg) p r o v e d  to  be  effective,  a l t h o u g h  
t he  e x t e n t  was  cons ide rab ly  less, i e .  a b o u t  40%,  t h a n  
was obse rved  in presence  of 0.1 m g  es-M. I t  is l ike ly  t h a t  
th i s  l imi t ed  ac t ion  of e l -g lobul in  was due  to  t h e  e~-anti-  
t r y p s i n  a c t i v i t y  in  th i s  s e rum frac t ion.  T h a t  i t  is m o s t  
p r o b a b l y  a p ro tease  i n h i b i t i o n  wh ich  is respons ib le  for 
t he  as-M ac t ion  on  l e u k a e m i a  cell d iv i s ion  is s u p p o r t e d  
b y  t h e  d r a m a t i c  r educ t i on  in  t u m o u r  g r o w t h  wh ich  
occur red  also on  i n c u b a t i n g  L 1210 w i t h  p ro tease  inh ib i -  
to rs  f rom po ta toes  (15 ~g/10 ~ L 1210 ceils) or w i t h  
Trasylol .  

I n  t he  in  v ivo  e x p e r i m e n t s  on  R-ra t s ;  ra i s ing  t he  se rum 
level  of t he  e2-M f r ac t ion  p r o v e d  equa l ly  effect ive as 
concerned  t h e  t u r n o u t  growth .  W h e r e a s  t he  t u m o u r  mass  
of t he  24 con t ro l  r a t s  was  be t w een  4.4-5.6 g 12 days  
a f te r  D&NA-435  inocula t ion ,  in  34 r a t s  g iven  0.5 m g  
~s-M the  t u m o u r  Weight was  on ly  2.1-3.4 g a f te r  per iods  
as long  as 18-23 days.  In  11 o t h e r  rats ,  t h e  t u m o u r  
regressed a l toge ther ,  whi le  on ly  in  4 r a t s  t he  r a t e  of 
t u m o u r  g r o w t h  r eached  a level  c o m p a r a b l e  to  t he  
u n t r e a t e d  cont ro l s  b e t w e e n  15-18 days  a f t e r  inocula t ion .  
T h a t  we are deal ing  w i t h  a t r ue  ~s-M effect  is i nd ica t ed  
b y  t h e  absence  of s imi la r  g r o w t h  r e t a r d a t i o n  w h e n  
e i the r  a~-l ipoprotein or h a p t o g l o b i n  Were given.  On ly  
w i t h  t he  h a p t o g l o b i n  f r ac t ion  was in some cases a l imi ted  
i n h i b i t o r y  effect  noted ,  so t h a t  a 5 g t u r n o u t  mass  was 

on ly  a t t a i n e d  a t  a pe r iod  of a b o u t  15 days.  The  dosage 
of e l -g lobul in  of 0.06 m g  wh ich  p r o v e d  to  be  ef fec t ive  in 
v i t ro  on l e u k a e m i a  cells could n o t  be  t e s t ed  sy s t ema t i ca l l y  
as toxic  side effects occur red  w i t h  a s izeable n u m b e r  of 
t he  t e s t  an imals .  

Tile use of E125Jl-labelled ~s-M revea led  t h a t  t he  m e a n  
ha l f - t ime  for t he  se rum p r o t e i n  is close to  7 days,  w h i c h  
is s o m e w h a t  fas te r  t h a n  t h e  t u r n o v e r  t i m e  obse rved  
w i t h  h u m a n  p a t i e n t s  11. 

Discussion. Resul t s  b o t h  on  l e u k a e m i a  cells a n d  t h e  
solid DANA-435  t u r n o u t  of R - r a t s  i nd i ca t e  t h a t  e2- 
mac rog lobu l in  exer t s  a m a j o r  i n h i b i t o r y  effect  on  t u m o u r  
growth .  A t  l eas t  for t h e  l e u k a e m i a  cells, t h e  m e c h a n i s m  
respons ib le  seems to' i nvo lve  p rofesses  necessa ry  for  cell 
division,  w h i c h  s u b s t a n t i a t e s  BURGER'S h y p o t h e s i s  ~. 
C o m p a r a t i v e  s tud ies  us ing  e l - l ipopro te in ,  h a p t o g l o b i n  
or ~ - g l o b u l i n  sugges t  t h a t  th i s  effect  on  g rowth  r e t a r -  
d a t i o n  seems to  be  fa i r ly  specific for ~2-M. Tile slow 
t u r n o v e r  t i m e  of [lssj~ ms_NI m a k e s  i t  r a t h e r  l ike ly  t h a t  a 
h igh  s e rum c o n c e n t r a t i o n  will  pe rs i s t  a r o u n d  t h e  model  
t u r n o u t  for  a l m o s t  t h e  l e n g t h  of t h e  n o r m a l  g r o w t h  
period.  

I t  seems l ike ly  t h a t  t he  ~2-M effect  accoun t s  also for  
t he  ac t ion  of as-globul ins  aga in s t  l e u k a e m i a  i n d u c t i o n  as 
t he  resu l t  of X - r a y  i r r ad i a t i on  in mice  ~s. The  es-M 
fract ion,  b y  m e a n s  of i ts  p ro tease  i n h i b i t o r y  act ion,  m a y  
f u r t h e r  slow d o w n  t h e  a c c u m u l a t i o n  of tox ic  cell debr i s  
as t h e  resu l t  of cell lysis fol lowing t u m o u r  t h e r a p y  ~ or 
m a j o r  injuries ,  exp l an ing  in t h i s  w a y  t he  n e u t r a l i z a t i o n  
b y  as-globul in  of o the rwise  l e tha l  ~- ray  d a m a g e  13. To 
w h a t  e x t e n t  t e m p o r a r y  increases  in  t h e  es-M level  m a y  
p r o v e  useful  in  the  con t ro l  of t u r n o u t  g r o w t h  in h u m a n  
p a t i e n t s  r e m a i n s  to  be  seen in v iew of t he  k n o w n  in ter -  
ac t ions  w i t h  t he  b lood c lo t t ing  sys t em ~4. 

Zusammen/assung. Versuche  a n  Leuk&miezel len L 1210 
u n d  in v ivo -Versuehe  a n  D a N A  435- t rage l lden  R - R a t t e n  
h a b e n  gezeigt,  dass  ~2-Makroglobul in  se lek t iv  das  
T u m o r w a c h s t u m  h e m m t .  
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M,yonecrosis Induced by Scorpion Venom 
Arth ropods ,  m a i n l y  insects,  are t h e  n a t u r a l  p r e y  a n d  

food of scorpions.  However ,  up  to  now  the re  is no  r epo r t  
on  t he  effect  of scorpion  v e n o m  on insec t  t issue.  There fore  
we t h o u g h t  i t  i n t e r e s t i ng  to  s t u d y  t i le  pa tho log ica l  changes  
i nduced  b y  scorpion  v e n o m  in a n  insect .  This  r epo r t  
descr ibes  our  f ind ings  in t h e  s t r i a t ed  muscle  of cockro-  
aches  t h a t  h a d  been  in jec ted  w i t h  Braz i l i an  scorp ion  
venom.  

Materials and methods. The  e x p e r i m e n t  was  car r ied  ou t  
on  a d u l t  cockroaches  (Periplaneta americana). The  
insects  were in jec ted  in  t he  pos te r io r  p a r t  of t he  a b d o m e n  
w i t h  12 ~g of c rude  v e n o m  of t he  scorp ion  Tityus serrulatus 
dissolved in  t h e  p r o p e r  phys io logica l  solut ion.  Phys io -  
logical  so lu t ion  was used as a control .  AI1 insec ts  were 
in jec ted  w i t h  a f luid v o l u m e  of 0.03 ml.  The  muscu l a r  
t i ssue  was r e m o v e d  f rom t h e  an t e r i o r  p a r t  of t h e  t h o r a x  


