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a p p r o x i m a t e  d e t e r m i n a t i o n s  only. Concen t r a t i ons  in  
l iga ted  u te r i  (e.g. 96, 288, 576 U/g)  and  in cont ro ls  (120, 
192, 240, 335, 480 U/g) showed wide i nd iv idua l  var ia t ions .  
For  u n k n o w n  reasons,  these  va lues  are cons ide rab ly  
h igher  t h a n  those  r epo r t ed  in a p rev ious  s t u d y  ~0. Fol lowing 
acid p rec ip i t a t ion ,  t he  a c t i v i t y  was lower t h a n  in the  
crude  ex t rac t .  A t t e m p t s  to  r emove  an  i nh ib i t o r  f rom the  
c rude  e x t r a c t  by  a d s o r p t i o n  to glass were nega t ive .  

Occasion was t a k e n  to d e t e r m i n e  t he  p l a sminogen  
a c t i v a t o r  c o n c e n t r a t i o n  in t h e  ovar ies  of 4 rats .  Again,  
t he  i n d i v i d u a l  resul ts  va r ied  (66, 120, 360, 1120 U/g) and  
showed decreased  slopes of t h e  d i lu t ion  curves.  

E n d o m e t r i a l  f ib r ino ly t ic  a c t i v i t y  of the  r a t  is k n o w n  
to be localized a t  vascu la r  s t ruc tu re s  ~ or a t  t he  surface 
ep i the l i um 12, the  a c t i v i t y  of t he  l a t t e r  be ing  inf luenced 
b y  gonada l  h o r m o n e s ~ .  The  f ibr ino ly t ic  a c t i v i t y  appea r -  
ing in t he  u t e r ine  c a v i t y  du r ing  d e s q u a m a t i o n  of the  
e n d o m e t r i a l  surface ep i the l i um is p r o b a b l y  the  source of 
t h e  a c t i v i t y  a c c u m u l a t i n g  in t h e  f luid in  t he  l iga ted  
u terus .  The  obse rved  wide va r i a t i ons  in ind iv idua l  resul t s  
could be caused b y  differences in i nd iv idua l  response  or 
in s tage  of h o r m o n a l  cycle. This  would also app ly  to t he  
p l a sminogen  a c t i v a t o r  in t h e  ovar ies  which  was observed  
in t he  hog to increase  in c o n c e n t r a t i o n  du r ing  p r e g n a n c y  ~*. 
The  comple te  suppress ion  ~ of f ib r ino ly t ic  a c t i v i t y  in  
mouse  u t e r ine  f luid b y  proges terone ,  a n d  pa r t i a l  sup-  
press ion b y  es t rogen would seem to s u p p o r t  t he  p roposed  
origin. This  would  also exp la in  w h y  suppress ion  of a c t i v i t y  
in t he  u t e r ine  fluid coincides w i t h  e n d o m e t r i a l  g l andu la r  

a c t i v i t y  ~ because  e n d o m e t r i a l  g l andu la r  ep i the l i um is 
I ib r ino ly t ica l ly  inac t ive  n- la ,  x6 

Zusammen/assung. Nach  A b b i n d u n g  des R a t t e n u t e r u s  
wi rd  bei  r e l a t iv  grosser ind iv idue l le r  S t r eub re i t e  ein 
f ib r ino ly t i sch  h o c h a k t i v e s  Sekre t  p roduz ie r t .  Die Akt i -  
vit~it wi rd  d u t c h  e inen in ve r sch i edenen  K o n z e n t r a t i o n e n  
v o r h a n d e n e n  P l a s m i n o g e n a k t i v a t o r ,  der  v e r m u t l i c h  im 
Oberf l / i chenepi the l  des E n d o m e t r i u m s  gebi lde t  wird, 
ve ru r sach t .  
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D i s r u p t i o n  of  L e c i t h i n  S p h e r u l i t e s  D u r i n g  H y d r o l y s i s  b y  P h o s p h o l i p a s e  A: A S t u d y  b y  E l e c t r o n  

M i c r o s c o p y  

The  s t r u c t u r e  of lec i th in  spheru l i t es  (Iiposomes) has  
been  s tud ied  ex t ens ive ly  w i t h  t he  e lec t ron  microscope 1. 
Aqueous  dispers ions  of l ec i th in  s t a ined  w i t h  phospho-  
t u n g s t a t e  show a l t e r n a t i n g  e l ec t ron-opaque  and  e lec t ron-  
lucen t  lamel lae  which  r ep resen t  respec t ive ly  t he  hydro -  
phi l ic  and  h y d r o p h o b i c  pa r t s  of t he  molecu la r  aggregate .  
The  lamel la r  s t r u c t u r e  of lec i th in  m a y  be  modif ied  b y  a t  
l e a s t  two procedures .  BANGHAM a n d  HORNE 2 showed 
t h a t  tyso lec i th in  w h e n  mixed  w i t h  lec i th in  caused  t h e  
progress ive  b r e a k d o w n  of t he  l amel la r  s t r u c t u r e  b y  
release of par t ic les  70-80 _~ in d i a m e t e r  i r o m  the  surface 
of t he  spherul i te .  GREEN et  al. 3 d e m o n s t r a t e d  t h a t  
f i - h y d r o x y b u t y r a t e  dehyd rogenase  (a phospho l ip id - requ i r -  
ing enzyme)  caused  t h e  loss of i n t e rna l  s t r u c t u r e  of t he  
l iposome. The  size of t he  l iposome, however ,  was no t  
changed .  D u r i n g  a s t u d y  of some b iochemica l  p roper t i e s  
of a phospho l ipase  A f rom t he  v e n o m  of t he  A u s t r a l i a n  
b lack  snake  (Pseudechis porphyriacus) ~, a change  in 
morpho logy  of t he  s u b s t r a t e  lec i th in  du r ing  hydro lys i s  
was noted .  The  observa t ions , s  t h e  basis  of t h i s  repor t .  

Lec i th in  was p r epa red  f rom egg yolks  and  its p u r i t y  
was conf i rmed  b y  t h i n  layer  c h r o m a t o g r a p h y ;  the  es ter :  
p h o s p h o r u s  r a t io  was  2.0. V e n o m  of t h e  A u s t r a l i a n  b l ack  
snake  was used as a source of Ph0sphol ipase  A (phos- 
p h a t i d e  acyl -hydrolase ,  E.C. 3.1.1.4.). Phospho l ipase  A is 
the  m a j o r  c o m p o n e n t  of the  venom,  as shown  b y  disc 
gel e lectrophoresis .  Lec i t h in  was u l t r ason ica l ly  dispersed 
a t  a c o n c e n t r a t i o n  of 3 ~moles /ml  in a so lu t ion  of 0 . 2 2 M  
NaC1, 10 m M  CaCI 2, and  1 mlVI E D T A .  The  p H  was 
a d j u s t e d  to 7.3 i m m e d i a t e l y  before  t h e  expe r imen t .  The  
v e n o m  was used a t  a c o n c e n t r a t i o n  ot 0.16 mg/ml .  The  
reac t ion  was car r ied  ou t  a t  25 ~ w i t h  eff ic ient  s t i r r ing.  

At  15 ra in  in t e rva l s  dup l ica te  0.2 ml  samples  were t a k e n  
for t i t r a t i o n  w i t h  m e t h a n o l i c  K O H  as descr ibed  pre-  
v ious ly  4. Samples  for e lec t ron mic roscopy  were t a k e n  
before t he  add i t i on  of the  enzyme  and  a t  several  i n t e rva l s  
(30 sec to  110 min)  d u r i n g  t he  incuba t ion .  The  samples  
were mixed  w i th  an  equa l  vo lume  of 2% sod ium phospho-  
t u n g s t a t e  (pH 7.4), dr ied on  par lod ion  and  ca rbon  coa ted  
gridS, and  e x a m i n e d  in an  H i t a c h i  HU-11C microscope 
a t  i n s t r u m e n t  magn i f i ca t ions  of 30,000-50,000. 

The  reac t ion  was followed for 110 min  b y  t i t r a t ion .  
I n  t h a t  t ime  2.4 p, moles /ml  of f a t t y  acid were p roduced ;  
80% of t he  s u b s t r a t e  was hydro lyzed .  The  effect  of t he  
v e n o m  on the  l amel la r  s t r u c t u r e  of lec i th in  is shown  in 
the  e lec t ron  micrographs .  F igure  1 shows the  a p p e a r a n c e  
of a lec i th in  spheru l i t e  before t he  add i t i on  of t he  venom.  
After  2 ra in  of i n c u b a t i o n  ( <  1% hydrolys is )  spheru l i t e s  
w i t h  i n t a c t  concen t r i c  lamel lae  were ra re ly  seen;  ins tead,  
d i scon t inuous  s tacks  of phospho l ip id  leaflets  were encoun-  
t e red  (Figure 2). The  a p p e a r a n c e  of t he  leaflets  suggested  
t h a t  t h e y  h a d  spl i t  off a la rger  aggrega te  of leaflets.  I n  
F igure  3 is seen a smal l  spheru l i t e  obse rved  a f te r  110 min  
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of i n c u b a t i o n  (80% hydrolysis) .  Some leaflets  j u t  ou t  
f rom i ts  surface.  The  a d j a c e n t  leaflets  a p p a r e n t l y  were 
c leaved  off b y  exposure  to  t he  venom.  No a t t e m p t  was 
m a d e  to  cor re la te  t he  e x t e n t  of hydro lys i s  w i t h  t h e  

e lec t ron  microscopic  a p p e a r a n c e  of t h e  spherul i tes .  I t  was  
a p p a r e n t ,  however ,  t h a t  i n t a c t  spheru l i t e s  ra re ly  were 
seen in t h e  hydro lysa t e .  

I t  was  expec ted  t h a t  phospho l ipase  A would  d i s rup t  
the  b i l a m i n a r  aggrega tes  of l ec i th in  t h r o u g h  t h e  in s i tu  
gene ra t i on  of lyso lec i th in  as ba sed  on  t h e  o b s e rv a t i o n s  of 
BANGHAM a n d  Ho~NE 2. The  resu l t s  of t h e  p r e s en t  s t u d y  
are cons i s t en t  w i t h  t h e i r  obse rva t ions  an d  f u r t h e r  ind ica te  
t h a t  hydro lys i s  of l ec i th in  b y  phospho l ipase  A, u n d e r  
some condi t ions ,  is a cco mp an i ed  b y  c leavage  of s t acks  
of lamel lae  f rom t h e  spherul i te .  

Zusammen/assung. D u r c h  Phospho l ipase  A des Gif tes  
v o n  Pseudechis porphyriacus spa l t en  sich w ~ h r e n d  der  
L ec i t h i n -H y d ro l y s e  L ame l l en s t ap e l  y o n  der  OberflXche 
der  P h o s p h o l i p i d s p h e r u l i t e n  ab. 
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Fig. 1. Lecithin spherulite before exposure to phospholipase A. 
• 250,000. 

Fig. 2. Stacks of bimolecular leaflets from a lecithin solution which 
had been hydrolyzed for 2 rain. • 250,000. 

Fig. 3. Lecithin spherulite after hydrolysis for 110 rain. • 250,000. 
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The Mechanism of Blood Vessel Permeability Derangement Under the Influence of Histamine, 
Serotonin and Bradykinin 

E l e c t r o n  microscopic  s tudies  h a v e  s h o w n  1 t h a t  u n d e r  
t he  inf luence  of i n f l a m m a t o r y  agen t s  or p e r m e a b i l i t y  
fac tors  (h i s tamine ,  se ro ton in  etc.) pa r t i a l  s epa ra t i on  of 
endo the l i a l  cells occurs, t h u s  increas ing  vessel  per-  
meab i l i ty .  To exp la in  th i s  p h e n o m e n o n  i t  was  supposed  
t h a t  endo the l i a l  cells h a v e  con t rac t i l e  s t r u c t u r e  t h a t  
c o n t r a c t s  u n d e r  t h e  inf luence  of p e r m e a b i l i t y  f a c t o r s ' ,  ~. 
The  sho r t l a s t i ng  increase  of vessel p e r m e a b i l i t y  u n d e r  the  
cond i t ions  descr ibed  ~ is in  f a v o u r  of th i s  view. If  per-  
m e a b i l i t y  increase  is the  resu l t  of ac t ive  c o n t r a c t i l i t y  of 
cell s t ruc tu re ,  i t  m u s t  be  an  ene rgy- requ i r ing  process.  
To ver i fy  th i s  p o i n t  of view, t he  effects of h i s t amine ,  
b r a d y k i n i n  a n d  se ro ton in  on vessels were s tudied ,  t i ssue  
r e sp i r a t i on  be ing  suppressed  b y  cyanide.  

I n  t he  f i rs t  series of e x p e r i m e n t s  on  rabb i t s ,  guinea-  
pigs a n d  W i s t a r  rats ,  so lu t ions  of NaCN (0.1 ml) (10 -2 to  
10-42VI) in  0 . 1 M  Tris t-ICl-buffer (pH 7.4) were in t ro -  
duced  i.c. i n to  shaved  p a r t s  of t he  f lanks.  T h e n  0.1 ml  
solut ions  of b r a d y k i n i n  (0.5 [zg) 5, h i s t a m i n e  (10 ~xg) or 
se ro ton in  (0.5 ~xg) were i n t r o d u c e d  in to  t h e  same  p a r t s  
of sk in  w i th  d i f fe ren t  in te rva l s .  

I n  con t ro l  e x p e r i m e n t s  t he  med ia to r s  were i n t r o d u c e d  
in to  t he  p a r t s  of sk in  w i t h  Tris HCl-buffer  p rev ious ly  
in jec ted .  The  in jec t ion  of NaCN solu t ions  served  as a n  
a d d i t i o n a l  control .  20 t e s t s  were m a d e  on  each  r abb i t ,  
10 on each  gu inea-p ig  and  8 on  each  ra t .  I m m e d i a t e l y  
a f t e r  t he  s.c. in jec t ions ,  E v a n s  b lue  so lu t ion  (20 mg/kg)  
was a d m i n i s t e r e d  i.v. to  t e s t  vessel  pe rmeab i l i t y .  

In all  cases of con t ro l  expe r imen t s ,  t he  m e d i a t o r s  
increased  sk in  vessel  p e r m e a b i l i t y  ( the d i a m e t e r  of blue-  
ing exceeds  9 mm) .  Cyanide  did  no t  cause  t he  derange-  
m e n t  of p e r m e a b i l i t y  a n d  c i rcu la t ion  ( the m e a s u r e m e n t s  

of skin  t empe ra tu r e ) .  I n  the  e x p e r i m e n t s  on  rabb i t s ,  
1 0 - 2 M  NaCN ful ly a n d  10 ~ M  NaCN solu t ions  p a r t i a l l y  
i n h i b i t e d  t h e  responses  of vessels to  h i s t a m i n e  a n d  
b r a d y k i n i n .  The  m o s t  p r o n o u n c e d  i n h i b i t i o n  occured 
10-15 ra in  a f te r  cyan ide  in jec t ions  (Table).  

In  guinea-pigs  an d  r a t s  t h e  effects  1 of cyan ide  were also 
s ignif icant ,  t h o u g h  s o m e w h a t  less p r o n o u n c e d  t h a n  in 
r abb i t s .  1 0 - 2 M  NaCN so lu t ion  s ign i f i can t ly  i n h i b i t e d  t h e  
inf luence  of se ro ton in  on  r a t  sk in  vessels.  Ana lyz ing  t he  
d a t a  descr ibed above  i t  is necessa ry  to t ake  in to  a c c o u n t  
t h a t  t h e  t r ue  cyan ide  c o n c e n t r a t i o n  in sk in  was lower 
t h a n  t h a t  admin i s t e red ,  due to cyan ide  t r a n s f e r  in to  
c i rculat ion.  

I n  t h e  second series tt~e i n f l uence  of cyan ide  on  t h e  
d e v e l o p m e n t  of vessel  p e r m e a b i l i t y  d e r a n g e m e n t  was  
s tud ied  on  r a t  mesen te ry .  N a C N  (10-2-10-aM)  so lu t ions  
in  Tris HCl-buf fe r  in  a vo lume  of 0.1 ml  were d ropped  
on  t h e  p a r t  of t h e  mesen te ry .  I n  3 m i n  I n d i a n  ink  
(0.08 ml /100 g) was i n t r o d u c e d  i.v. an d  in 2 more  ra in  
0.1 ml  of b r a d y k i n i n  (1 ~zg), h i s t a m i n e  (5 ~zg) or se ro ton in  
(20 ~.g) was appl ied  to  t h e  p a r t s  of  m e s e n t e r y  affected 
b y  cyanide.  I n  con t ro l  exper imen t s ,  m e d i a t o r s  were used 
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