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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  
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6 -hydroxydopamine ,  i.e. it  was of small  magn i tude  and 
ou t las ted  the  per iod of s t imulat ion,  ar ter ial  pressure  fell 
s l ight ly  or did no t  change,  in tes t ina l  mot i l i ty  was un- 
a l tered  and p r e t r e a t m e n t  w i th  in t ravenous  a t ropine  
0.5 mg/kg  failed to affect  it  (Figure 1). The m a x i m u m  
reduct ion  in mesenter ic  vascular  res is tance (mean =~ SE, 
n = 6) was 17 4- 4% of the  p re - s t imula t ion  value. No 
mesenter ic  f low or res is tance changes  could be induced by  
nerve  s t imula t ion  in th ree  of the  nine cats  even af ter  
increasing the  to ta l  dose of b re ty l ium to 60 mg. 

Discussion. These expe r imen t s  have  shown t h a t  
s t imula t ion  of t he  nerves  sur rounding  the  super ior  
mesenter ic  a r t e ry  af ter  adrenergic  neurone  b lockade  
produces  vasod i la ta t ion  wi th in  the  area of d i s t r ibu t ion  of 
th is  vessel. Since the  pancrea t i co -duodena l  b r anch  was 
t ied  and the  b ranches  to  the  large in tes t ine  were divided,  
i t  seems l ikely t h a t  the  d i la ta t ion  occurred in the  small  
in tes t ine  a l though it canno t  be excluded t h a t  d ia l ta t ion  
also occurred in the  vessels supply ing  the  fa t  and  l y m p h  
nodes of the  mesentery .  The response  was no t  secondary  
to changes  in in tes t ina l  tone  or mot i l i ty  since no signif- 
icant  a l te ra t ion  in these  var iables  occurred.  Cholinergic 
mechan i sms  were p robab ly  not  involved since the  re- 
sponse was una l te red  by  a t ropine .  Moreover,  mesenter ic  
vasod i la ta t ion  does no t  occur when  the  abdomina l  vagi 
are s t imula ted  1. 

The presen t  s t u d y  provides  addi t iona l  evidence indic- 
a t ing  the  possible exis tence of in tes t ina l  neurogenic  
vasodi la tor  mechan i sms  which are ne i ther  adrenergic  or 
cholinergic. This  possibi l i ty  was suggested by  the  previous  
observa t ion  t h a t  pelvic nerve  s t imula t ion  in cat  p roduced  
an a t rop ine- res i s tan t  d i la ta t ion  of the  mucosal  vessels 
of t he  colon s . Moreover  mechanica l  s t imula t ion  of the  

small  in tes t ina l  mucosa  in cats  induces a non-chol inergic  
vasodi la ta t ion  poss ibly  med ia t ed  by  an in t ramura l  nerve  
reflex a. 

There  are several  possible exp lana t ions  of the  vaso- 
d i la ta t ion  observed in m y  exper imen t s :  

1. The mesenter ic  nerves  m a y  conta in  specific efferent  
f ibres which  release a vasodi la tor  t r ansmi t t e r .  Recen t  
s tudies  suggest  t h a t  the  vasodi la tor  agent  adenosine  tr i-  
p h o s p h a t e  m a y  be released by  non-adrenergic  inh ib i ro tory  
nerves innerva t ing  the  gut  of several  species 4, 5. However ,  
inh ib i t ion  of gut  mot i l i ty  was no t  observed in the  p resen t  
s tudy.  The slow onset  of the  di la tor  response  and its 
pers is tence  af ter  the  s t imulus  is w i t h d r a w n  is also r a the r  
uncharac te r i s t ic  of a neu ro t r ansmi t t e r .  

2. A vasodi la tor  subs tance  m a y  be released f rom the  
p re - t e rmina l  por t ions  oI adrenergic  nerves  dur ing  
s t imula t ion  bu t  can only produce  vasod i la ta t ion  when  
the  release of the  vasocons t r ic to r  t r ansmi t t e r ,  nor- 
adrenal ine,  is p reven ted .  One possible vasodi la tor  which 
migh t  be involved is p ros tag land in  E 1 which  occurs in 
s y m p a t h e t i c  nerves  6 is a mesenter ic  d i la tor  7 and is 
released when  s y m p a t h e t i c  nerves  are s t imulatedS.  

3. The d i la ta t ion  m a y  be associa ted wi th  secre tory  
changes  induced  in the  gut  by  s t imula t ion  of non- 
adrenergic  nerve fibers in the  per iar ter ia l  nerve plexus.  
No evidence bear ing on th is  poss ib i l i ty  is available% 

Resume. La s t imula t ion  61ectrique du plexus nerveux  
p6riart6rial  m6sent6r ique p rovoque  une vasod i la ta t ion  
r6sis tante  s l ' a t ropine  de la couche vasculaire m6sent6- 
r ique chez le cha t  anesth6si6 apr~s blocage des neurones  
ad%nergiques .  
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Effects of mesenteric periarterial nerve st imulation (10 v, 2 ms, 10/s) 
0n arterial pressure (AP~ mm Hg) and superior mesenterie arterial 
flow (SMF, ml/min), A) no drugs; B) after bretylium tosylate 30 ing 
infused into the superior mesenteric artery; C) same as B) but i.v. 
atropine 0.5 mg/kg also given; D) after chronic pre-treatment with 
6-hydroxydopamine. The bars under panels A), B), C) indicate a 
period of 3 rain stimulation and the bar under panel D} indicates 
2.5 rain stimulation. 
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H i s t a m i n e  S e n s i t i z i n g  Act iv i ty  of Lent inan,  an A n t i t u m o u r  P o l y s a c c h a r i d e  

Lent inan ,  a fl-(1 -+ 3) glucan ob ta ined  f rom Lentinus 
edodes; an edible mushroom,  exhib i t s  an excel lent  an t i tu -  
mour  ac t iv i ty  agains t  Sarcoma 180 of mice 1, ~. As one of 
new biological proper t ies  of th is  substance ,  we found  t h a t  
l en t inan  was able to  increase the  suscept ib i l i ty  of t he  
mice to  h i s tamine .  The f inding caused us to  inves t iga te  
t he  h i s t amine  sensi t iz ing (ITS) a c t i v i t y  of lent inan.  

Len t i nan  was admin i s t e red  i.p. in t he  to ta l  amoun t s  of 
100 to  500 ~xg f rac t iona ted  for several  days  to  the  female 

5-week-old mice (ddY strain).  Three or 4 days  af ter  t he  
las t  admin i s t r a t ion  of lent inan,  t he  mice were t r e a t ed  
wi th  t he  i.p. in jec t ion  of 6 mg  h i s t amine  (as h i s t amine  
dihydrochlor ide ,  Sigma Co.) and 2 h la ter  the  d e a t h  of t he  
mice was observed.  As shown ill Table  I, a n u m b e r  of dead  
mice were observed in the  l en t inan -h i s t amine  t r e a t m e n t  
group, bu t  no t  in b o t h  contro l  groups t r e a t ed  only wi th  
l en t inan  or h is tamine .  The mor t a l i t y  of mice due to  
l en t inan-h i s t amine  t r e a t m e n t  was r a the r  irregular.  The 


