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for C10HsN,; C, 76.95 ; H,  5.12 ; N, 17.95. F o u n d  : C, 76.71 ; 
H,  5.56; N, 17.73). 

T h e  mass  s p e c t r u m  (Table)  of m - c y a n o h y d r o c i n n a m o -  
n i t r i le  d i f fered o n l y  s l igh t ly  f rom t h a t  of t h e  p- isomer ,  b u t  
was  n o t  iden t i ca l  to  t h a t  of t he  u n k n o w n  c o m p o u n d .  I t s  
I R - s p e c t r u m  showed  f requenc ies  a t  1598, 1582, 1480, 890 
a n d  800 cm -~ as expec ted .  T h e r e  were  2 n i t r i le  bands ,  
2245 a n d  2230 c m  -1. As w i t h  t h e  p - i somer  t h e y  were  
ass igned  to  a l i pha t i c  a n d  a r o m a t i c  n i t r i l e  g roups  on  t h e  
bas is  of in tens i t ies .  M e t h y l e n e  g roup  f requencies  were  
found  a t  2950, 2930, 1430 a n d  765 cm -~. C o n t r a r y  to  ex- 
p e c t a t i o n  t he  P M R - s p e c t r u m  showed  a s ingle p e a k  a t  
455 c/sec e q u i v a l e n t  to  4 a r o m a t i c  p r o t o n s  a n d  4 a l ipha t i c  
p r o t o n  peaks  a t  182, 177, 167 a n d  161 c/sec. I n  v iew of 
t h e  a r o m a t i c  p r o t o n  s p e c t r u m  s h o w n  b y  t h e  p - i somer  
a m i n i m u m  of 4 peaks  were  expec t ed  in t h e  440 c/sec 
region.  T h e  m e t h y l  p r o t o n s  showed  as a s ingle p e a k  a t  
141 c/sec. T h e  U V - s p e c t r u m  of m - c y a n o h y d r o c i n n a m o -  
n i t r i l e  h a d  m a x i m a  a t  281.5 (e = 978), 273 (~ ~ 972), 
225 (~ = 12,500) a n d  232 (e = 11,000) n m  a n d  shou lders  
a t  267 a n d  258 nm.  

T h e  close a g r e e m e n t  in  t h e  mass  s pec t r a  of t h e  3 
i somer ic  d in i t r i l es  (Table) is s imi la r  to,  b u t  even  more  
s t r i k ing  t h a n  t h a t  seen in t he  mass  spec t r a  of e thy l -  
benzene  a n d  t h e  x y l e n e  i somers  6. N or  did  t h e  mode l  
c o m p o u n d  I R - s p e c t r a  ass is t  in  e l i m i n a t i n g  h y d r o c i n n a m o -  
n i t r i l e  s t r u c t u r e s  f rom cons ide ra t ion .  T h e  n i t r i le  reg ion  of 
t h e  re ferences  c lear ly  sugges ted  t h a t  t he  u n k n o w n  was  
a n  a r o m a t i c  ni t r i le .  However ,  a n  i n d i c a t i o n  of t h e  un -  
k n o w n  s u b s t a n c e ' s  s t r u c t u r e  was f o u n d  b y  c o m p a r i s o n  of 
i t s  P M R - s p e c t r u m  w i t h  t hose  of t h e  models .  T h e  refer-  
ences  showed  4 a l i pha t i c  p r o t o n  b a n d s ,  c o r r e s p o n d i n g  to  
each  p r o t o n  in t h e  side cha in  b u t  t he  u n k n o w n  h a d  a 
single p e a k  e q u i v a l e n t  t O 4 p ro tons .  These  d a t a  p r o m p t e d  
cons ide ra t i on  of t h e  xy ly l ened icyan ides ,  p a r t i c u l a r l y  t h e  
p - i somer  7. A c o m p a r i s o n  of s y n t h e t i c  p - x y l y l e n e d i c y a n i d e  
w i t h  t he  i so la ted  m a t e r i a l  showed  t h e m  to  b e  ident ica l .  

W h e n  t e s t e d  for a n t i s p a s m o d i c  a c t i v i t y  us ing  t h e  in  
v i t r o  r a t  u t e r u s  p r e p a r a t i o n  2 n o n e  of t h e  c o m p o u n d s  

showed  ac t iv i ty .  However ,  w h e n  a s sayed  for cy to tox ic i ty ,  
u s ing  t h e  Eag le  K - B  cell t u b e  d i l u t i on  t e c h n i q u e  s, a pre-  
l i m i n a r y  screen for a n t i n e o p l a s t i c  effects, t h e  fol lowing 
IDs0 va lues  o b t a i n e d :  p -xy ly l ened i cyan ide ,  8 /zg/ml; p-  
c y a n o h y d r o c i n n a m o n i t r i l e ,  11 /~g/ml; m - c y a n o h y d r o -  
c innamon i t r f l e ,  25 t ,g/ml.  A l t h o u g h  these  d a t a  i nd i ca t e  a 
m o d e s t  degree  of cy to tox ic i ty ,  t h e y  i n t r o d u c e  t h e  in-  
t e r e s t i n g  p r o s p e c t  of more  p o t e n t  agen t s  ba sed  o n  t h e  
b e n z y l c y a n i d e  a n d  h y d r o c i n n a m o n i t r i l e  s t ruc tu res .  T h e  
u n u s u a l  s t r u c t u r e s  p r o m p t  specu la t i on  on  poss ible  
m e c h a n i s m s  for  t h e  c y t o t o x i c  effect.  I n  each  case t h e  
c o m p o u n d  could  ac t  as a n  ef fec t ive  nucleophi le .  I f  so, t h e  
d in i t r i l es  are  new  a n d  r e l a t i ve ly  n o n - t o x i c  a l k y l a t i n g  
agen t s  w i t h  poss ible  a n t i n e o p l a s t i c  po t en t i a l .  

Zusammen/assung. E x t r a k t e  v o n  V. opulus y o n  schwa-  
che f  Zel l toxiz i t / i t  e n t h a l t e n  p - X y l y l e n d i n i t r i l .  Die Iso- 
meren ,  m- u n d  p -Cyanohyd roz imt s l i u r en i t r i l e ,  w u r d e n  
s y n t h e t i s i e r t  u n d  auf  ih re  ze l l tox i schen  E i g e n s c h a f t e n  h i n  
u n t e r s u c h t :  p - X y l y l e n d i n i t r i l  e rweis t  s ich als a m  st l i rk-  
s t en  wi rksam.  
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A Negative Inotropic Response of Cat Atria to Sympathetic Nerve Stimulation or Norepinephrine 

T h e  effects  of s y m p a t h e t i c  n e r v e  s t i m u l a t i o n  on  cat ,  
r a b b i t  a n d  gu inea -p ig  a t r i a  in v i t ro  h a v e  b e e n  desc r ibed  
b y  m a n y  a u t h o r s  1-s. N o n e  of these  repor t s ,  however ,  
refer  to  a n e g a t i v e  ino t rop ic  response  of a t r i a  a f t e r  
s y m p a t h e t i c  n e r v e  s t i m u l a t i o n ,  a n  o b s e r v a t i o n  we m a d e  
f r e q u e n t l y  d u r i n g  r e c e n t  i n v e s t i g a t i o n s  0,10 in w h i c h  inne r -  
v a t e d  ca t  a t r i a  were  used.  Th i s  o b s e r v a t i o n  was  u n e x -  
p e c t e d  in v iew of t h e  e x t e n s i v e  l i t e r a t u r e  desc r ib ing  on ly  
pos i t ive  ino t rop ic  a n d  c h r o n o t r o p i c  effects  of s y m p a t h e t i c  
n e r v e  s t i m u l a t i o n  or s y m p a t h o m i m e t i c  a m i n e s  in  t h e  
m a m m a l i a n  h e a r t .  Accord ingly ,  we e x a m i n e d  poss ib le  
causes  for th i s  a n o m a l o u s  f ind ing  a n d  p r e s e n t  he re  t h e  
resu l t s  of th i s  s tudy .  

I so l a t ed  a t r i a ,  w i t h  t h e  r i g h t  ca rd ioacce l e r a to r  n e r v e  
in t ac t ,  were  p r e p a r e d  b y  m e t h o d s  desc r ibed  p rev ious ly  3,s 
us ing  ca t s  of e i t he r  sex. P r e p a r a t i o n s  were  m a i n t a i n e d  
u n d e r  a t en s ion  of 1 .5-2.0 g in  K r e b s - b i e a r b o n a t e  so lu t ion  
w i t h  t h e  fol lowing com pos i t i on  : NaCI, 118.07 m M ;  KC1, 
4.75 r a M ;  CaC12, 2.5 r a M ;  KH2PO4, 0.93 m M ;  MgSO4, 
1.19 m M ;  NaHCO3,  25.00 m M ;  glucose, 11.10 r aM.  The  
f luid was a e r a t e d  c o n t i n u o u s l y  b y  a m i x t u r e  of 95% O 2 
a n d  5% CO v R a t e  a n d  force of c o n t r a c t i o n  w e r e . m o n i -  

t o r ed  b y  a Grass  F T 0 3  force d i s p l a c e m e n t  t r a n s d u c e r  
coupled  to  a Gi lson l a b o r a t o r y  mode l  po lyg raph .  Changes  
in force of c o n t r a c t i o n  were cons ide red  s ign i f i can t  on ly  if 
t h e y  di f fered f rom con t ro l  levels b y  a t  l eas t  5%.  T h e  n e r v e  
was pos i t i oned  w i t h i n  a doub le  p l a t i n u m  p l a t e  sh ie lded  
e lec t rode  loca ted  a t  t he  sur face  of t h e  b a t h i n g  fluid,  a n d  
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was s t i m u l a t e d  w i t h  a Grass  Model  4S s t i m u l a t o r .  T r a i n s  
of s q u a r e  w a v e  impul ses  were  de l ive red  a t  a v a r i e t y  of 
vol tages ,  f r equenc ies  a n d  i m pu l s e  d u r a t i o n s .  Drugs ,  dis- 
so lved  in  K r e b s - b i c a r b o n a t e  m e d i u m ,  were  a d d e d  d i r ec t l y  
to  t h e  b a t h i n g  fluid.  

S t i m u l a t i o n  of t h e  r i g h t  c a rd ioacce l e r a to r  n e r v e  (im- 
pulse  d u r a t i o n ,  1 -5  msec ;  f requencies ,  0 .5 -60  impulses / sec ;  
vol tages ,  b o t h  sub-  a n d  s u p r a m a x i m a l )  for  a s h o r t  pe r iod  
of t i m e  p r o d u c e d  pos i t i ve  c h r o n o t r o p i c  effects  in  each  of 
197 i so la ted  a t r ia ,  a l t h o u g h  in on ly  102 p r e p a r a t i o n s  was 
t he re  a n  increase  in t h e  force of c o n t r a c t i o n .  C o n t r a c t i o n  
force was  u n c h a n g e d  b y  n e r v e  s t i m u l a t i o n  in 26%,  a n d  
decreased  in  22% of t h e  a t r i a  (Table) .  T y p i c a l  responses  
are s h o w n  in  t h e  Figure ,  w h i c h  i l l u s t r a t e s  p o l y g r a p h  re- 
cord ings  f rom 5 s e p a r a t e  e x p e r i m e n t s .  

B o t h  c h r o n o t r o p i c  a n d  i no t rop i c  r e sponses  (whe the r  
n e g a t i v e  or  pos i t ive)  were  u n a f f e c t e d  b y  a t r o p i n e  sul fa te  
(2 /~g/ml)  in  t h e  b a t h i n g  f luid or  b y  v a r y i n g  t h e  t ens ion  
o n  t h e  a t r i a  b e t w e e n  0.5 a n d  5 g. F u r t h e r m o r e ,  t h e  
d i r ec t i on  of i no t rop i c  c h a n g e  was  a p p a r e n t l y  u n r e l a t e d  
to  t h e  p r e s t i m u l a t i o n  c o n t r a c t i o n  r a t e  (Figure) .  Such  lack 
of r e l a t i o n s h i p  was  su rp r i s ing  in  v i ew  of t h e  wel l -docu-  
m e n t e d  r e l a t i o n s h i p  b e t w e e n  force a n d  r a t e  of b e a t i n g  in 
t he  m y o c a r d i u m  11. 

C h r o n o t r o p i c  responses  were  m a i n t a i n e d  t h r o u g h o u t  
t h e  en t i r e  s t i m u l a t i o n  per iod  (10-400 sec) w h e n  s t i m u l a -  
t ion  of s h o r t  t o t a l  d u r a t i o n  (400 s t imul i  or  less) was  
app l ied  to  t h e  nerve .  Pos i t i ve  ino t rop ic  responses ,  how-  
ever,  f r e q u e n t l y  decreased  in  m a g n i t u d e ,  desp i t e  t h e  
m a i n t e n a n c e  of s t i m u l a t i o n  (record c, Figure) .  Th i s  decl ine  
was m o r e  obv ious  w h e n  p ro longed  s t i m u l a t i o n  (1-60 
impulses]see  for  50 rain,  s u b m a x i m a l  vo l tage)  was  used.  
I n  on ly  1 of t h e  13 p r e p a r a t i o n s  in  th i s  g roup  t h a t  h a d  a n  
in i t i a l  pos i t i ve  ino t rop ic  r e sponse  w as  t h i s  m a i n t a i n e d  
t h r o u g h o u t  t h e  en t i r e  pe r iod  of s t i m u l a t i o n .  I n  fact ,  a t  
t he  e n d  of s t i m u l a t i o n ,  15 of  t h e  19 p r e p a r a t i o n s  were  
b e a t i n g  w i t h  a c o n t r a c t i o n  force less t h a n  t h e  p r e s t i m u l a -  
t i o n  v a l u e  (Table) .  

T h e  i n a b i l i t y  of a t r i a  to  m a i n t a i n  pos i t i ve  ino t rop ic  
responses  as well  as t h e  occur rence  of a n e g a t i v e  response  
(or t h e  absence  of c h a n g e  in c o n t r a c t i o n  force) in  a sig- 
n i f i c an t  n u m b e r  of p r e p a r a t i o n s  sugges ted  t h a t  c e r t a i n  
m e t a b o l i c  processes  m a y  h a v e  b e e n  u n a b l e  to  m e e t  t h e  
inc reased  ene rgy  d e m a n d  imposed  b y  a n  inc reased  force 
of c o n t r a c t i o n .  I n  t h i s  regard ,  t h e  r a t e  a t  w h i c h  va r ious  
n u t r i e n t s  in  t he  b a t h i n g  f luid diffuse i n t o  t h e  t i ssue  m a y  
be  of cons ide rab le  i m p o r t a n c e .  Accord ingly ,  t h e  re la t ion-  
ship  b e t w e e n  t h e  q u a l i t a t i v e  n a t u r e  of force r e sponse  a n d  
t h e  b o d y  w e i g h t  (which  is closely c o r r e l a t e d  to  h e a r t  size 
a n d  p r e s u m a b l y ,  the re fore ,  to  t h i c k n e s s  of t h e  a t r i a l  wall)  
of t h e  ca t s  used  was e x a m i n e d .  N o  co r r e l a t i on  b e t w e e n  
b o d y  w e i g h t  a n d  t h e  q u a l i t a t i v e  n a t u r e  of t h e  i no t rop i c  
r e sponse  was  obse rved .  

T h e  ef fec t  of a v a r i e t y  of s y m p a t h o m i m e t i c  a m i n e s  
u p o n  a t r i a l  c o n t r a c t i l i t y  was  e x a m i n e d  to  d e t e r m i n e  
w h e t h e r  a n e g a t i v e  ino t rop ic  r e sponse  (or t h e  lack of a 
response)  was  assoc ia ted  on ly  w i t h  s y m p a t h e t i c  n e r v e  
s t i m u l a t i o n .  F o r t y - f i v e  p r e p a r a t i o n s  were  exposed  to  nor -  
a d r e n a l i n e  hyd roch lo r ide ,  a d r e n a l i n e  b i t a r t r a t e ,  isopro-  
p y l n o r a d r e n a l i n e  hydroch lo r ide ,  d o p a m i n e  (3 -hydroxy-  
t y r a m i n e )  h y d r o c h l o r i d e  or  t y r a m i n e  h y d r o c h l o r i d e  in  
c o n c e n t r a t i o n s  suf f ic ien t  to  increase  t he  r a t e  of con t r ac -  
t i on  in each  p r e p a r a t i o n .  These  e x p e r i m e n t s  i n d i c a t e d  
(Table)  t h a t  t h e  % occur rence  of each  t y p e  of ino t rop ic  
r e sponse  was  s imi la r  to  t h a t  seen  a f t e r  n e r v e  s t i m u l a t i o n .  
I n  10 cases, r e sponses  to  b o t h  s y m p a t h e t i c  n e r v e  s t imu la -  
t i o n  a n d  s y m p a t h o m i m e t i c  a m i n e s  were  e x a m i n e d  in t h e  
s a m e  p r e p a r a t i o n .  I n  each  ins t ance ,  t h e  c h a n g e  in  force 
of c o n t r a c t i o n  was  q u a l i t a t i v e l y  iden t i ca l  w i t h  b o t h  n e r v e  

s t i m u l a t i o n  or t h e  a m i n e s :  5 p r e p a r a t i o n s  showed  posi t ive ,  
wh i l e  5 r e s p o n d e d  w i t h  n e g a t i v e  i no t rop i c  changes .  I t  is, 
the re fore ,  a p p a r e n t  t h a t  d i f ferences  in  t h e  i no t rop i c  
r e sponses  were  n o t  d e p e n d e n t  p u r e l y  on  t h e  s y m p a t h e t i c  
i n n e r v a t i o n .  

Our  r e su l t s  show t h a t  a s ign i f i can t  n u m b e r  of i so la ted  
c a t  a t r i a  d id  n o t  r e s p o n d  to  e i t h e r  s y m p a t h e t i c  n e r v e  
s t i m u l a t i o n  or  to  exogenous  a m i n e s  w i t h  t h e  e x p e c t e d  
inc rease  in force of c o n t r a c t i o n ,  a l t h o u g h  all  r e s p o n d e d  

Inotropic response of isolated cat atria to sympathetic nerve stimula- 
tion or sympathomimetic amities. Shown are the % of all preparations 
responding with increased, decreased or unchanged force of contrac- 
tion 

Treatment No. of lnotropic response (%) 
prepara- Positive Negative Unchanged 
tions 

Short-term stimulatiort 178 52 22 26 
(400 stimuli or less) 

Long-term stimulation 19 
{total of 50 rain) 
after 2 rain 68 27 5 
after 50 min 5 79 16 

Sympathomimetic amines 45 62 11 27 

91 197 

t 
8I 162 

b) 

t 

91 169 

C) 

f 
132 

d) 

f 
IM I 22'6 I 

8) i 

t 
Responses of 5 different preparations of atria to sympathetic nerve 
stimulation. The figures above each record indicate contraction 
rate (beats/min). The conditions of stimulation were (a) 4/see, 
1 msec, (b) 2/see, 5 msee, (c) 3/see, I msee, (d) 3/see, 1 msec and 
(e) 10/sec, 1 msec. All stimuli were delivered at submaximal voltage. 
Stimulus on at ~, off at ,~. Record (b) is part of an experiment in 
which prolonged (50 min) stimulation was used; accordingly, only 
the time of starting stimulation is shown. 

n j .  R. BLINKS and J. Kocn-W~sER, Proc. 2nd Int. pharmae. 
Meet. 5, 53 (1963). 
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w i t h  a pos i t i ve  c h r o n o t r o p i c  response .  T h e  r e a s o n  for  t h e  
lack  of cons i s t ency  in t h e  ino t rop ic  r e sponses  r e m a i n s  un -  
clear,  b u t  a p p a r e n t l y  is u n r e l a t e d  to  s i m u l t a n e o u s  v a g a l  
s t imu la t i on ,  t h e  pre-  or  p o s t - s t i m u l a t i o n  c o n t r a c t i o n  ra tes ,  
or  to  t h e  size of t h e  m y o c a r d i u m .  N or  is i t  d e p e n d a n t  on  
t h e  s y m p a t h e t i c  i n n e r v a t i o n ,  s ince t h e  p a t t e r n  of re-  
sponses  to  exogenous  a m i n e s  was  s imi la r  to  t h a t  for  n e r v e  
s t i m u l a t i o n .  I t  is p o s s i b l e  t h a t  t h e  v a r i a t i o n  in  force 
r e sponses  is r e l a t e d  t o  fac to rs  such  as t h e  sex of t he  ca t s  
f r o m  w h i c h  t h e  a t r i a  were  t a k e n ,  or  to  v a r i a t i o n s  in  t h e  
level  of some  cr i t ica l  m e t a b o l i c  i n t e r m e d i a t e  or  e n e r g y  
source  w i t h i n  t h e  m y o c a r d i M  t issue.  I t  is clear,  however ,  
t h a t  t h e  e n e r g y  r equ i r ed  for  t h e  inc reased  force of con-  
t r a c t i o n  is m o r e  d i r ec t l y  d e p e n d a n t  u p o n  t h e s e  f ac to r s  
t h a n  t h a t  r e q u i r e d  to  m a i n t a i n  a n  inc reased  r a t e  of 
c o n t r a c t i o n ;  t h e  l a t t e r  o b s e r v a t i o n  is in  c o m p l e t e  agree-  
m e n t  w i t h  t h e  f i nd ings  of WEBB in  h is  e x t e n s i v e  i nves t i ga -  
t i ons  w i t h  i so l a t ed  r a b b i t  a t r i a  1.,18. 

ZusammenJassung. Isol ier te ,  s y m p a t h i s c h  i n n e r v i e r t e  
K a t z e n v o r h 6 f e  w u r d e n  d u r c h  d e n  r e e h t e n  N e r v u s  ac-  
ce le rans  m i t  I m p n l s e n  y o n  1-5  msec  D a u e r  u n d  m i t  e iner  
F r e q u e n z  y o n  0 .5-60  I m p u l s e n / s e c  s t imul ier* .  I n  Mien 
Pr~Lparaten w u r d e  e ine  pos i t i v  c h r o n o t r o p e  W i r k u n g  be-  

o b a c h t e t ,  w~ihrend n u r  in  52% de r  F/ille~'eine i n o t r o p e  
W i r k u n g  n a c h w e i s b a r  war .  ]3ei 26% w a r  die K o n t r a k -  
t ionsst /~rke n i c h t  beeinf luss t ,  w / ih rend  be i  22% eine ne-  
g a t i v  i no t rope  W i r k u n g  fes tges te l l t  wurde ,  tfir de ren  Va-  
r i i e ren  bis  j e t z t  ke ine  E r k l i i r u n g  ge funden  w e r d e n  konn t e .  
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T h e  In f luence  of  Bee  V e n o m  on  the  O s m o t i c  F r a g i l i t y  o f  H u m a n  R e d  B l o o d  Cel l s  

T h e  res i s t ance  of e r y t h r o c y t e s  to  hemolys i s  is c l in ical ly  
m e a s u r e d  b y  t h e  fo l lowing t e s t s :  o smot i c  f rag i l i ty  t e s t ;  
o smot i c  f rag i l i ty  a f t e r  i n c u b a t i o n  of t h e  b lood  a t  37 °C 
for 24 h ;  a u t o h e m o l y s i s  t e s t  a n d  m e c h a n i c a l  f rag i l i ty  t e s t  1. 

The  osmot i c  f rag i l i ty  c u r v e  o b t a i n e d  f rom these  t e s t s  
is s igmoida l  a n d  s y m m e t r i c  a n d  dep ic t s  t h e  h e t e r o g e n i t y  
of t h e  o smot i c  b e h a v i o n r  of t h e  red  b lood  cell (RBC) 
p o p u l a t i o n s L  T h e  f r e q u e n c y  d i s t r i b u t i o n  c u r v e  of t he  
R B C  p o p u l a t i o n  is a f u n c t i o n  of t h e  c o n c e n t r a t i o n  of t h e  
h y p o t o n i c  NaC1 so lu t ion .  

The  in f luence  of bee  v e n o m  o n  t he  o smot i c  f rag i l i ty  of 
R B C  has  n o t  y e t  b e e n  s tud ied .  Th i s  m a y  be  a t t r i b u t a b l e  
to  t h e  absence  of a s u i t a b l e  m e t h o d  of i n d i v i d u a l  b u t  
s i m u l t a n e o u s  m e a s u r e m e n t  of t h e  2 factors ,  i.e. t h e  
c o n c e n t r a t i o n  of t h e  h y p o t o n i c  NaC1 so lu t ion  a n d  t h e  
t i m e  pe r iod  of t h e  p re sence  of t h e  v e n o m ,  w h i c h  g o v e r n  
t h e  osmot ic  b e h a v i o u r  of t h e  r ed  b lood  cells. 

T h e  i n d i v i d u a l  b u t  s i m u l t a n e o u s  m e a s u r e m e n t  of these  
2 f ac to r s  h a s  now been  r e n d e r e d  poss ib le  b y  a new  m e t h o d  
us ing  t h e  f r ag i l i g raph  ~-4. T h e  l a t t e r  a u t o m a t i c a l l y  records  
t h e  degree  of hemolys i s  as a f u n c t i o n  of t ime,  i.e. of 
dec reas ing  sa l t  c o n c e n t r a t i o n  in  t h e  lZBC suspens ion .  

The  c h a n g i n g  hemolys i s  p a t t e r n ,  t o g e t h e r  w i t h  t h e  t i m e  
pe r iod  r eco rded  on  t h e  f r ag i l ig ram p e r m i t  t h e  es tab l i sh -  
m e n t  of t h e  s a l t  c o n c e n t r a t i o n  a t  a n y  p o i n t  b y  t h e  a id  of 
a n  e s t ab l i shed  c u r v e  s . 

F o u r  m e n  a n d  2 women ,  24-25  y e a r s  of age, w ho  were  
c l in ical ly  h e a l t h y  a n d  h a d  a n e g a t i v e  f ami ly  a n a m n e s i s  of 
h e m o l y t i c  diseases  were  s tud ied .  T h e i r  blood,  d r a w n  b y  
f inger  p u n c t u r e ,  was  co l lec ted  in  cap i l l a ry  t u b e s  of  a t y p e  
used  for  m i c r o h e m a t o c r i t .  

N o r m a l  f r ag i l ig rams  were  o b t a i n e d  b y  a m e t h o d  b a s e d  
o n  g r a d u a l  hemolys i s  in  h y p o t o n i c  NaC1 so lu t ions  2-~. 
0.075 m l  of a 1 :10  d i l u t i on  of b l o o d  in  i so ton ic  bu f f e red  
NaC1 so lu t ion  were  i n t r o d u c e d  i n t o  a c o n t a i n e r  cell  w i t h  
wMls of d ia lyz ing  m e m b r a n e .  T h e  cell  was  t h e n  p l aced  
i n t o  a t e s t - t u b e  w i t h  d is t i l led  w a t e r  a n d  t h i s  a g a i n  i n to  
t h e  f rag i l igraph ,  a n  i n s t r u m e n t  s imi la r  to  a co lo r ime te r  
w i t h  a r eco rde r  b e t w e e n  a source  of l i gh t  a n d  a p h o t o -  

e lectr ic  cell, D ia lyz ing  t h r o u g h  t h e  m e m b r a n e  re su l t ed  
in  a c o n t i n u o u s  r e d u c t i o n  in  t h e  sa l t  c o n c e n t r a t i o n  of t h e  
m e d i u m  s u r r o u n d i n g  t h e  e r y t h r o c y t e s .  The  degree  of 
hemolys i s  measu red ,  on  t h e  bas is  of t h e  inc reas ing  t r a n s -  
p a r e n c y  of t h e  e r y t h r o c y t e s  suspens ion  in t he  course  of 
hemolys i s .  T h e  record  of t h e  inc reas ing  l igh t  t r a n s m i s s i o n  
in  r e l a t i on  to  t i m e  y ie lded  t h e  f r ag i l ig ram or  i t s  de r iva t ive .  
T h e  sa l t  c o n c e n t r a t i o n s  a t  d i f fe ren t  p o i n t s  of t h e  cumula -  
t i ve  c u r v e  were  fo t ind w i t h  t he  a id  of a p r ev ious ly  e s t ab -  
l i shed  curve .  

T h e  in f luence  of t h e  v e n o m  was  s tud ied  b y  d i l u t i ng  1 
v o l u m e  of b lood  in  9 v o l u m e s  of i so ton ic  bu f f e r ed  NaC1 
so lu t ion  w h i c h  c o n t a i n e d  2 y of bee  v e n o m / m l .  Af t e r  20-30 
sec, 0.075 m l  of t h e  suspens ion  were  i n t r o d u c e d  i n to  the  
c o n t a i n e r  cell for  record ing .  

I n  t h e  f rag i l igrams,  t h e  degree  of hemolys i s  (o rd ina te -  
%)  was  r eco rded  as a f u n c t i o n  of t i m e  (abscissa  - min)  
d u r i n g  w h i c h  t h e  v e n o m  was p r e s e n t  in  t h e  R B C  suspen-  
sion. T h e  t i m e  va lues  were  t r a n s f e r r e d  to  c o n c e n t r a t i o n  
va lues  b y  t he  e s t ab l i shed  cu rve  ~. 

T h e  f rag i l ig rams  of t h e  con t ro l  t e s t s  a n d  t h e  f rag i l i ty  
va lues  are  s u m m a r i z e d  in F igu re  I a n d  T a b l e  I. All  t i m e  
(concen t ra t ion )  - hemolys i s  cu rves  h a d  a s igmoida l  pa t -  
t e r n  a n d  t h e  d e r i v a t i v e  cu rves  were  u n i m o d a l  as t y p i c a l  
of a c o n t i n u o u s  d i s t r i b u t i o n  of a h e t e r o g e n e o u s  popu la -  
t ion .  T h e  f rag i l i ty  va lues  were  w i t h i n  t h e  r a n g e  of  n o r m a l  
b lood.  H e m o l y s i s  b e g a n  a t  0.41 4- 0 .04% NaC1 a n d  was 
c o m p l e t e d  a t  0.28 4- 0 .04% NaC1. 
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