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re tard6.  Ces modif ica t ions ,  qui  re f l6 ten t  des a l t6 ra t ions  
dans  la m a t u r a t i o n  des sys t6mes  inh ib i t eu r s  et  exc i t an t s  
du sys t6me n e r v e u x  cen t r a l  au cours  de la croissance 
pe r s i s t en t  jusqu 'A la 5 e semaine  pos t -na ta le .  Ces r6su l t a t s  
i n d i q u e n t  que la n ico t ine  est  capab le  de p r 0 v o q n e r  des 
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modi f ica t ions  dans  le d 6 v e l o p p e m e n t  du  ee rveau  ~ l ' 6 t a t  
foetal. 
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Effect of  Alkal i  Cat ions  on  the  In terac t ion  B e t w e e n  

The  degree of c o m p l e m e n t  (C)-mediated lysis of m a m -  
m a l i a n  e r y t h r o c y t e s  (E) w i t h  h igh  K + and  low N a  + 
con ten t ,  inc lud ing  h u m a n  17;, depends  on t he  a lka l i  m e t a l  
ca t ion  p r e sen t  in  t he  r eac t ion  m i x t u r e  1-3. Thus ,  t he  
h ighes t  degree of lysis was  o b t a i n e d  in 145 m M  K+, and  
t he  lowest,  in  Na+. A r r a n g e m e n t  of t he  a lka l i  m e t a l  
ca t ions  accord ing  to t he i r  ab i l i ty  to  enhance  C lysis 
resu l ted  in t he  se lec t iv i ty  series K > R b  > Li  > Cs > 
N a  or K > L i > R b  > Cs > N a  1,3. T he  fac i l i t a t ing  
effect  of K +, Rb+  a n d  Cs+ occurs p r imar i l y  on  t he  f ina l  
s tage of t he  r eac t ion  of C w i t h  E2. Therefore,  i t  b e c a m e  
i m p o r t a n t  to  a sce r t a in  w h e t h e r  t he  effect  of a lkal i  ca t ions  
was specific for C lysis or w h e t h e r  i t  also occur red  in 
hemolys i s  of n o n - i m m u n e  na tu re .  W e  exp lored  th i s  
p r o b l e m  us ing  t he  de t e rgen t s  T r i t o n  X-100 (Tr) and  N a  
desoxycho la t e  (DOC). W e  also i n v e s t i g a t e d  w h e t h e r  t he  
a lkal i  ca t ions  mod i fy  t he  degree of so lub i l iza t ion  of 
pur i f ied  E m e m b r a n e s  (M) caused  b y  T r  a n d  DOC. 

Material and methods. Blood f rom n o r m a l  h u m a n s  was 
col lected in ACD solu t ion  and  used w i t h i n  2 days.  Tile E 
were washed  3 t imes  a t  4~ w i t h  ve rona l  buf fer  c o n t a i n i n g  
145 m M  NaC1, 0.5 m M  MgC12 and  0.15 m M  CaC12, p H  
7.34 (Na buffer) .  The  E were suspended  in cold N a  buf fe r  
a n d  s t a n d a r d i z e d  pho toeo lo r ime t r i ca l ly  to  6.25 • 108 E 
pe r  ml.  For  hemolys i s  s tud ies  0.4 ml  were t r an s f e r r ed  to 
t ubes  a n d  cent r i fuged.  To ti le s e d i m e n t e d  E was added  1 
ml  ice-cold N a  buffer  or buffers  iden t ica l  to  t h e  N a  buffer  
excep t  t h a t  145 m 3 d  K, Rb,  Li, or Cs was s u b s t i t u t e d  for 
145 m M  Na. T h e n  a n  aqueous  so lu t ion  of t he  d e t e r g e n t  
was added  (25 tzl of 0 .2% [v/v~ Tr  or 50 txl of 0 .9% Ew/v~ 
DOC) to  yield 0.076 m21d r T r  or 1.03 m M  DOC. T he  E were 
suspended  and  i n c u b a t e d  a t  37~ for i h, w i t h  mixing .  The  
reac t ion  was  t e r m i n a t e d  b y  add i t i on  of 2 ml  of an  ice- 
cold ve rona l  buf fer  iden t ica l  to  t he  buffer  used ini t ial ly,  
c en t r i f uga t i on  of t he  un lysed  cells, a n d  m e a s u r e m e n t  of 
t he  degree of lysis 4. E suspens ions  sub jec t ed  to  th i s  
p rocedure  b u t  i n c u b a t e d  w i t h o u t  d e t e r g e n t  se rved  as 
b lanks .  

D e t e r g e n t s  and E r y t h r o c y t e  M e m b r a n e s  

M solubi l iza t ion  s tud ies  were pe r fo rmed  w i t h  M ob ta ined  
f rom h u m a n  E t h a t  were w a s h e d  a t  4~ w i h t  isotonic  
p h o s p h a t e  buffer ,  p H  7.4, and  lysed w i t h  5 m M  phos-  
p h a t e  buffer ,  p H  7.45. The  M were w a s h e d  twice  w i t h  t h i s  
buf fe r  a n d  twice  w i t h  N a  buffer .  T h e n  t h e y  were sus- 
p e n d e d  in N a  buffer  and  t he  c o n c e n t r a t i o n  was a d j u s t e d  
to  an  O.D.  of 0.5 a t  550 nm,  which  co r responded  to  4.4 • 
109 M par t ic les  pe r  ml,  as d e t e r m i n e d  w i t h  a Coul ter  
counter .  2 ml  were  t r an s f e r r ed  to  t ubes  wh ich  were 
cen t r i fuged  a t  30,000 g for 20 min.  To t he  s e d i m e n t e d  M 
was added  1 ml  ice-cold N a  buf fe r  or buffers  con ta in ing  
t he  o the r  a lka l i  m e t a l  ions. T h e n  an  aqueous  so lu t ion  of 
t he  d e t e r g e n t  was  added  (50 ~zl of 10% Ev/v] Tr  or 50 al  
of 10% [w/v I DOC) to yield 7.4 m M T r  or 11.5 m M  DOC. 
The  p rocedure  t h e n  c o n t i n u e d  as descr ibed  above  for 
hemolys i s  of E. The  r educ t i on  in t u r b i d i t y  a t  550 n m  
was used to measu re  t he  degree of M solubi l izat ion.  

Results and discussion. The  resu l t s  (Table) i nd i ca t e  
t h a t  t he  a lkal i  m e t a l  ca t ions  m a r k e d l y  inf luence  t he  
degree of lysis of h u m a n  E caused b y  Tr  a n d  DOC, in a 
m a n n e r  t h a t  is cha rac t e r i s t i c  for each  de te rgen t .  Thus ,  
t he  a c t i v i t y  series ob t a ined  w i t h  T r  was K > R b  = Cs > 
> Na  ~> Li, a n d  t h a t  w i t h  DOC was Li  > R b  = Cs > K 
> Na.  I n  cont ras t ,  t h e  degree of E M so lubi l iza t ion  
p roduced  b y  Tr  a n d  DOC was i n d e p e n d e n t  of the  a lkal i  
m e t a l  ion p re sen t  in  t he  r eac t ion  sys tem.  Iden t i ca l  resul t s  
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Effect of alkali metal cations on degree of hemolysis of human erythroeytes and on solubilization of human erythroeyte membranes by Triton 
X-100 and by Na desoxycholate 

Alkali metal ion present 
during reaction 
(145 mM) 

% Erythrocytes hemolyzed 
(Mean 4- S.E., 8 experiments ~) 
Triton DOC 

% Membranes solubilized 
(Mean and range, 4 experiments ~) 
Triton DOC 

Na 19.6 ~- 5.4 22.7 ~- 4.1 32.1 (17.2-38.8) 76.1 (60.8-63.0) 
K 87.5 i 1.4 30.9 _u 6.5 36.2 (33.5 38.8) 77.2 (64.8-84.4) 
Rb 76.1 ~ 5.9 80.7 4- 6.1 32.5 (25.3 38.8) 79.1 (68.6-84.4) 
Cs 76.3 j_ 6.3 80.4 -b 9.0 34.3 (29.5-41.7) 81.5 (68.6 88.7) 
Li 17.7 =[_ 2.6 93.7 ~ 0.7 25.0 (20.227.6) 81.5 (68.6-88.7) 

Each experiment was carried out with type 0, Rh+ erythrocytes obtained from different donors. 



15.3. 1973 Specialia 289 

were o b t a i n e d  in a second e x p e r i m e n t  us ing  t he  cond i t ions  
desc r ibed  above ,  excep t  t h a t  t he  buffers  were  free of N g  
a n d  Ca ions. F ina l ly ,  in  s tud ies  p e r f o r m e d  as a b o v e  b u t  
w i t h  buf fers  in  w h i c h  t h e  a lka l i  m e t a l  ca t ions  were  
rep laced  b y  100 m M  of t h e  chlor ide  sa l ts  of t h e  a lkal i  
e a r t h  cat ions ,  t h e  fol lowing effect  was  found  on  t he  degree 
of hemolys i s  (Mean :t= S.E., 8 exper iments ) .  T r :  Ca, 
84.7 • 2.8; Sr, 58.6 :~ 6.0; Ba,  58.1 4 - 8 . 8 ;  a n d  Mg, 
18.0 :~ 4.5. 1)OC: Ca, 90.6 • 4.1; Sr, 51.6 ~ 10.0; Ba,  
38.4 ~: 11.0; a n d  Mg, 7.2 ~: 0.5. I n  con t ras t ,  t h e  degree 
of M so lubi l iza t ion  caused  b y  t h e  de t e rgen t s  was unaf fec t -  
ed b y  t h e  va r ious  a lka l i  e a r t h  ca t ions .  

The  o b s e r v a t i o n  t h a t  t h e  a lka l i  ca t ions  mod i fy  t h e  
degree of d e t e r g e n t - i n d u c e d  lysis of i n t a c t  E is of i n t e r e s t  
in  r ega rd  to  t h e  mul t ip le  effects of such  ions on  M phe-  
nomena .  I t  is unc lea r  w h y  the re  is a se lec t iv i ty  effect  of 
t h e  a lka l i  ca t ions  on  hemolys i s  b u t  no t  on  M so lubi l iza t ion  
caused  b y  T r  and  DOC. M so lubi l iza t ion  reflects  a pro-  
found  d i s r u p t i o n  of M s t r u c t u r e  a n d  t h u s  m a y  be  inde-  
p e n d e n t  of t he  r e l a t ive ly  sub t l e  Changes i m p a r t e d  on  t he  
M surface b y  t he  a lka l i  cat ions .  These  modi f i ca t ions  are, 
however ,  suff ic ient  to  a l t e r  t he  degree of h e m o l y t i c  
processes  caused  b y  re l a t ive ly  minor ,  o f ten  localized,  
a l t e r a t i ons  p r o d u c e d  by  hemolys in s  on  M s t ruc tu re .  The  
I ind ing  of s imi la r  degrees of E M so lub i l i za t ion  b y  t h e  
de t e rgen t s  in  t he  va r ious  ca t ion ic  m e d i a  ind ica tes  t h a t  t he  
modi f i ca t ions  caused  b y  t he  a lka l i  ca t ions  on  t he  degree 
of lysis of i n t a c t  E resu l t  f rom t h e i r  i n t e r a c t i o n  w i t h  t he  
M itself  r a t h e r  t h a n  f rom a f luid p h a s e  effect  of t he  
ca t ions  on  t he  so lub i l i ty  or mice l la r  a r r a n g e m e n t  of t h e  

de te rgen t .  The  a c t i v i t y  series of a lka l i  m e t a l  ions upon  C 
lysis~, 3 is u n r e l a t e d  to  t hose  found  in  lysis caused  b y  
T r  a n d  1)OC. However ,  t he  series o b t a i n e d  w i t h  a lka l i  
m e t a l  ca t ions  on  t he  f ina l  s tage  of C lysis  2 was  s imi la r  to  
t h a t  o b t a i n e d  in T r  i nduced  lysis. 

Resumen. Los d i s t in tos  ca t iones  a lcal inos  m o n o v a l e n t e s  
(145 raM) y. d iva len tes  (100 m M )  mod i f i can  m a r c a d a -  
m e n t e  e l  g rado  de hemdl is i s  de er i t roc i tos  h u m a n o s  
p rovocado  por  T r i t o n  X-100 y p o t  desoxicola to  de N a  
(DOC). L a  serie de ac t i v idad  con ca t iones  m o n o v a l e n t e s  
en hemdl is is  por  T r i t o n  es K > R b  = Cs > N a  >~ Li, y 
p o t  1)OC es Li  > R b  = Cs > K > Na.  P o r  el con t ra r io ,  
el grado de solubi l izaci6n de m e m b r a n a s  e r i t roc i t a r ias  
p roduc ido  po r  T r i t o n  o 1)OC es i n d e p e n d i e n t e  de los 
d i s t in tos  ca t iones  alcalinos.  
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V a s c u l a r  Effects  of Per iar ter ia l  M e s e n t e r i c  N e r v e  

D u r i n g  a n  i n v e s t i g a t i o n  of t h e  vascu la r  effects of 6- 
h y d r o x y d o p a m i n e  in cats,  i t  was obse rved  t h a t  s t i m u l a t i o n  
of t he  pe r i a r t e r i a l  mesen te r i c  ne rves  a f t e r  adrenerg ic  
b lockade  increased  b lood  flow in t h e  super ior  mesen te r i c  
a r te ry .  Th i s  o b s e r v a t i o n  led to t he  s tud ies  r epo r t ed  below. 

Methods. 13 ca t s  of e i t he r  sex weigh ing  3-4.5 kg  were 
a n a e s t h e t i z e d  w i t h  i.p. p e n t o b a r b i t a l  sod ium 40 m g / k g  
P o l y e t h y l e n e  c a t h e t e r s  were i n se r t ed  in to  an  e x t e r n a l  
j ugu l a r  ve in  a n d  a c o m m o n  ca ro t id  a r t e r y  for d rug  
a d m i n i s t r a t i o n  a n d  sys temic  a r t e r i a l  p ressure  measure -  
m e n t  respect ive ly .  The  a b d o m e n  was opened  in t he  mid-  
l i n e  and  t he  ad r ena l  g lands  were exc luded  f rom the  
c i rcu la t ion  b y  l igatures .  The  n e r v e  p lexus  s u r r o u n d i n g  
t he  m a i n  t r u n k  of t he  super ior  mesen te r i c  a r t e r y  was  
d issec ted  f rom t h e  vessel  a n d  divided.  The  d i s ta l  end  was 
la id  over  b i -po la r  p l a t i n u m  elect rodes  a n d  r e c t a n g u l a r  
pulses of 1 msec d u r a t i o n  a t  freqt~encies of 5-15/s  a n d  
vo l tages  of 5 -15v  were de l ivered  for per iods  of 1-5 rain.  
Blood f low in t h e  super ior  mesen te r i c  a r t e r y  was m e a s u r e d  
w i t h  a B i o t r o n e x  e l ec t romagne t i c  f lowmete r  us ing  cuff- 
t y p e  probes .  Vascu la r  connec t ions  b e t w e e n  t h e  super ior  
a n d  infer ior  mesen te r i c  ar ter ies  were divided.  I n t e s t i n a l  
m o t i l i t y  was recorded  in some a n i m a l s  b y  m e a n s  of a 
ba l loon  inse r t ed  in to  t he  sma l l  i n t e s t i ne  a n d  connec t ed  to 

�9 a S t a t h a m  pressure  t r ansduce r .  Mesente r ic  va scu l a r  
r es i s t ance  ( m m / H g / m l / m i n )  was  ca lcu la ted  b y  d iv id ing  
a r t e r i a l  p ressure  b y  mesen te r i c  a r t e r i a l  flow. P o r t a l  venous  
pressure  changes  were  neglec ted  s ince t h i s  v a r i a b l e  
changed  b y  less t h a n  2 m m  H g  in  p r e l i m i n a r y  e x p e r i m e n t s  
in  2 cats .  Adrenerg ic  neu r one  b lockade  was p roduced  
acu te ly  in  9 an ima l s  b y  infus ions  of b r e t y l i u m  to sy l a t e  
1-3 m g / m i n  v ia  a p o l y e t h y l e n e  c a t h e t e r  t i ed  in to  t he  
p a n c r e a t i c o - d u o d e n a l  b r a n c h  of t he  mesen te r i c  a r te ry .  

S t i m u l a t i o n  After  A d r e n e r g i c  N e u r o n e  B l o c k a d e  

Adrenerg ic  neu rone  b lockade  was p roduced  in t h e  o the r  
4 ca ts  b y  g iv ing  i.v. 6 - h y d r o x y d o p a m i n e  50 m g / k g  a n d  
75 m g / k g  respec t ive ly  14 a n d  7 days  p r io r  to  t he  b lood  
flow studies .  

Results. The  con t ro l  va lues  (means  4- SE, n = 13) for 
m e a n  a r t e r i a l  p ressure  a n d  super io r  mesen te r i c  a r t e r i a l  
f low were 127 :~ 4 m m H g  a n d  12.4 ~ 1.6 m l / m i n / k g  cat .  

Ef fec t s  of mesen te r i c  ne rve  s t i m u l a t i o n  a f t e r  b lockade  
w i t h  6 - h y d r o x y d o p a m i n e  (4 cats) .  S t imul i  be low 8v 
p roduced  no  changes .  S t ronge r  s t imu l i  up  to  15v, 15/s 
increased  mesen te r i c  b lood  f low a n d  p roduced  e i the r  no  
change  or a s l igh t  fall  (5-10 m m  Hg) in  sys temic  a r t e r i a l  
p r e s s u r e  (Figure  1). I n t e s t i n a l  t one  a n d  m o t i l i t y  were n o t  
s ign i f i can t ly  affected.  The  mesen te r i c  f low increase  was 
smal l  in  m a g n i t u d e  a n d  of ten  slow in onse t  a n d  develop-  
m e n t  (Figure 1I)).  F u r t h e r m o r e  i t  u sua l ly  ou t l a s t ed  t h e  
per iod  of s t i m u l a t i o n  b y  2-15 ra in  (mean  5.2 rain).  The  
ca lcu la ted  m a x i m u m  reduc t ions  in  t h e  vascu la r  r es i s t ance  
of t he  mesen te r i c  bed  in each  of t h e  four  an ima l s  were 
41%,  25%,  16% a n d  12%. These  r educ t ions  were  n o t  
s ign i f i can t ly  a l t e red  b y  p r e - t r e a t m e n t  w i t h  i n t r a v e n o u s  
a t rop ine  0.5 mg/kg.  

Effec ts  of mesen te r i c  ne rve  s t i m u l a t i o n  a f t e r  b lockade  
w i t h  b r e ty l i u  m (9 cats) .  Mesenter ic  ne rve  s t i m u l a t i o n  
before  b r e t y l i u m  p roduced  t h e  expec t ed  r educ t i on  in  
mesen te r i c  a r te r ia l  f low (Figure  1A). In fus ions  of b r e t y l i u m  
1-3 m g / m i n  i n to  t he  m e s e n t e r i c  a r t e r y  increased  sys temic  
a r t e r i a l  p ressure  and  mesen te r i c  b lood  f low in  paral le l .  
B o t h  va r i ab l e s  r e t u r n e d  to p re - in fus ion  va lues  w i t h i n  
20 m i n  of s t opp ing  t h e  infusion.  Af te r  t o t a l  b r e t y l i u m  
doses of 18-40 m g  mesen te r i c  ner~/e s t imu la t i on ,  a t  8v or 
above  increased  mesen te r i c  b lood  flow in 6 of t he  9 cats.  
The  response  r e sembled  t h a t  seen in t he  four  ca ts  g iven  


