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was poor, it  was diff icult  to ascribe the  decreased size 
of l iver t um or s  observed in several  ra ts  f rom this  group 
to v i t amin  E deficiency alone. Surprisingly,  SWlCK and 
BAUMANN 6 have  repor ted  t h a t  d ie ta ry  v i t amin  E de- 
creased the  incidence of h e p a t o m a s  when  large a m o u n t s  
of the  v i t amin  were fed af ter  admin i s t r a t ion  of 3 ' -methyl -  
4 'd imethy lamino-azobenzeue .  

MILLER et al. 8 used a diet  conta in ing  0.06% p-d ime thy l -  
aminoazobenzene  and  low in v i t amin  E and have  con- 
c luded t h a t  v i t amin  E does no t  exer t  any  effect  on the  
carc inogenic i ty  of p -d ime thy laminoazobenzene .  Since 
t h e y  used re la t ively  larger ra t s  (initial wt, 180 g vs 60 g 
used in the  p resen t  exper iment ) ,  a lower level of fat  
(5% vs 10% ), a m u c h  shor te r  to ta l  per iod of experi-  
m e n t a t i o n  (6 m o n t h s  vs 18 months) ,  and  did no t  es tabl ish  
the  v i t amin  E deficiency s t a tus  of the i r  rats ,  the i r  con- 
clusion m a y  pe rhaps  be quest ioned.  However ,  t he  p resen t  
results,  ob ta ined  wi th  a d i f ferent  carcinogen (FAA) under  
more  control led condi t ions  are essent ial ly  in ag reemen t  
wi th  the i r  data .  Thus,  it  can be s t a t ed  t h a t  v i t amin  E 
deficiency, under  the  p resen t  expe r imen ta l  condit ions,  
does no t  accelerate the  induct ion  or g rowth  of tumors  by  
FAA in ra ts  9. 

Zusamrnen/assung. MXnnliche R a t t e n  erhiel ten w/ihrend 
m e h r  als 14 Monaten  eine an Vi t amin  E arme,  j edoch  an 
unges~ittigten FettsS~uren reiche Digit. V i t amin  E-MangeI  
(jeweils mi t  und  ohne n iedr igem N-2-F luoreny lace tamid-  
Gehalt)  h e m m t e  das T u m o r w a c h s t u m  nich t  und  f i ihrte 
zu keiner Zunahme  der  Karzinogenese,  was durch Kon-  
t rol len bestS~tigt wurde.  
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Fibrinolytic Activity of Rat Uterine Fluid 

We wish to  repor t  some d a t a  e lucidat ing  the  f ibr inolyt ic  
sys tem in ra t  u ter ine  fluid because secret ions f rom the  
ra t  u terus  l iquefy fibrin clots 1, 2. 

W h i t e  ra t s  (Sprague-Dawley strain) were anes the t ized  
wi th  e ther  and  the i r  u ter ine  horns  l igated at  the  cervix. 
5-8 weeks la ter  blood was collected in c i t ra te  by  hea r t  
punc tu re  under  e ther  anesthesia .  The u terus  was isolated 
and the  u ter ine  fluid collected and  centr i fuged to  remove  
cellular mater ia l .  The uter ine  t issue was r insed in water ,  
b lo t t ed  wi th  fil ter paper  and s tored at  --  20 ~ in small,  
t igh t ly  s toppered  vials. Samples  were assayed wi th in  
2 weeks. F ibr inoly t ic  ac t iv i ty  was de te rmined  by  the  
fibrin pla te  me thod  a using p lasminogen-r ich  bovine  
f ibrinogen.  P lasminogen  ac t iva to r  in t issues was ex t r ac t ed  
with 2 M  po tas s ium t h i o c y a n a t e !  De te rmina t ions  are 
based on assays of serial di lut ions in t r ipl icates.  Tests  for 
p ro tease  ac t iv i ty  were made  on f ibrin pla tes  hea t ed  for 
45 min  at  85 ~ to  des t roy  plasminogen.  

R a t  u ter ine  fluid was f ibr inolyt ical ly  act ive w i t h  
ex t r eme  var ia t ions  be tween  individual  samples  conf i rming 
observa t ions  on mouse  uter ine  fluid 5. Lack  of ac t iv i ty  
on hea t ed  f ibr in  indica ted  absence  of protease,  suggest ing 
the  act ive  agent  is a p lasminogen  act ivator .  Lyzed  zones 
ob ta ined  f rom samples  equal ly di luted wi th  barb i ta l  
buffer  were:  567, 644, 751, 1476 and  2054 m m  2 (diameter  
products) .  Conver ted  in to  uni ts  of a s t anda rd  t issue 
ac t iva to r  p repa ra t ion  s imul taneous ly  assayed (32 U/ml),  
concen t ra t ions  of ac.ti-r in the  uter ine  fluid ranged  
f rom 70 2200 U/m1. A red- t inged sample  p roduced  sl ight  
ac t iv i ty  on hea ted  f ibrin suggest ing con t amina t i on  wi th  
p lasmiuogen  or iginat ing in the  blood. Solut ions of uter ine  
fluid were ad jus ted  to di f ferent  p H  values and kep t  for 
90 rain a t  37 ~ After  neu t ra l iza t ion  the  r emain ing  ac t iv i ty  
was de te rmined .  The solut ions were mos t  s table  a round  
neut ra l  react ion.  Losses were encoun te red  at  alkaline 
(pH 9.2) or acid react ion (pH 5.0 and  4.0) and  became 
larger a t  h igher  ac id i ty  (pH 3.0 and 2.2). There  was still 
25% of t he  original concen t ra t ion  af ter  90 rain a t  p H  3.0. 
These resul ts  indicate  t h a t  the  u ter ine  fluid conta ins  a 
s table  as well as an acid-labile p lasminogen  act ivator .  

U te r ine  fluid (0.2 ml) was also collected f rom a no rma l  
ra t  in estrus and its ac t iv i ty  assayed in serial dilutions.  
The und i lu ted  ac t iv i ty  of 203 m m  2 was cons iderably  
lower t h a n  in t he  weakes t  of the  samples  collected af ter  
ligation. 

Ra t  p la sma  was inact ive  on regular  or hea t ed  f ibrin 
plates.  Euglobulins,  isoelectrically p rec ip i t a t ed  a t  p H  5.9 
and redissolved to  the  original volume, were  f ibr ino-  
lyt ical ly act ive  on regular  (e.g. 139 m m  2) as well as hea t ed  
fibrin plates  (70 mm2), conf i rming similar, previous  deter-  
mina t ions  6. Others,  de te rmin ing  euglobulin clot lysis 
t imes,  r epor ted  marked  T, s or ve ry  low 9 f ibr inolyt ic  
ac t iv i ty  in ra t  plasma,  a d i sc repancy  still unresolved.  
Addi t ion  of s t rep tok inase  did not  enhance  the  activit ies.  
Addi t ion  of urokinase  increased lysis on h ea t ed  f ibrin 
demons t r a t i ng  presence  of unconve r t ed  plasminogen.  The 
ac t iv i ty  in p lasma  is much  lower t h a n  in the  u te r ine  fluid 
excluding the  circulat ing blood as a possible source. 

Assays of ac t iva to r  concen t ra t ions  in the  uter ine  t issue 
of ra t  p roduced  curves in the  double- logar i thmic  g raph  
wi th  slopes lower t h a n  the  s t an d a rd  p repa ra t ion  sug- 
gest ing con tamina t ion  wi th  inhibi tors  and  allowing 
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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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