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or r e t iny lpa lmi ta teS-L  Thus re t inol  and ret inoic acid 
seem to possess the  same proper t ies  regard ing  the  p rophy-  
laxis of cer ta in  epi thel ial  tumors .  1Retinoic acid m a y  be 
the  metabo l i t e  of retinol,  responsible  for the  l a t t e r ' s  
act ivi ty .  Such a metabol ic  p a t h w a y  of re t inol  has  indeed 
been d e m o n s t r a t e d  s,9. IRetinol would then  exer t  its 
ac t iv i ty  only af ter  its t r ans fo rma t ion  into re t inoic  acid. 
High  doses of re t inoic  acid seem to be needed,  as in a 
recent  inves t iga t ion  low doses were w i thou t  influence on 
t u m o r  induct ion  ~0. The n lechanism of act ion of re t inoic  
acid has  no t  ye t  fully been elucidated.  Several  proper t ies  
of ret inoic acid m a y  play a role in the  p rophy lax i s  and 
t he r apy  of chemical ly  induced  papi l lomas  and  carcinomas.  
Ret inoic  acid m a y  act  t h rough  its effect  on the  growth  
and  di f ferent ia t ion  of epi thel ial  tissues~L The p reven t ion  
of metap las ia  and precancerous  lesions m a y  be re- 
sponsible for the  lowered incidence of carcinomas.  Ret inoic  
acid m a y  also inh ib i t  the  induct ion  and  growth  of t umors  
by  iysosomal  labil ization.  W h e n  the  lysosomal  m e m b r a n e  
is labilizedl2 1~, the  lysosomal  enzymes,  released into the  
cytoplasm,  m a y  des t roy  the  p rema l ignan t  or the  ma- 
l ignant  cell ~7. Tumor  cells could be more  vulnerable  t h a n  
normal  cells for t he  following reasons:  The lysosomal  
enzymes  are act ive in an acid milieu ~s. The t u m o r  cell 
wi th  its h igh anaerobic  and aerobic glycolysis produces  
more  lactic acid and has therefore  a lower p H  t h a n  the  
normal  cell ~9, 20. This could explain  the  selective sensi t iv-  
i ty  of cer ta in  t u m o r  ceils towards  ret inoic acid. A fur ther  
hypo thes i s  is based on the  modi f ica t ion  of t he  defence 
mechanisms.  I t  has been shown t h a t  re t inol  and  ret inoic 
acid, respect ively,  exer t  an accelerat ing effect  on graf t  
rejection,  e i ther  by  an immunologica l  or a l ion- immunolo-  
gical mechan i sm "~-e~. Pe rhaps  the  above -men t ioned  
mechan i sms  exer t  a combined  a t t ack  on the  p r ema l ignan t  
and ma l ignan t  cell. In  expe r imen ta l  as well as in clinical 
inves t iga t ions  the  the rapeu t i c  effect  of ret inoic acid given 
e i ther  topica l ly  or sys temica l ly  has been d e m o n s t r a t e d  
on cer ta in  p r ema l ignan t  and ma l ignan t  epi thel ia l  le- 
sions2-~, 24-2~. I t  is r a the r  probable ,  b u t  no t  proved,  t h a t  
the  mechan i sms  under ly ing  the  p rophy lac t i c  effect  on one 
side and the  the rapeu t i c  effect  on the  o ther  side are 
identical .  I t  is diff icult  to p red ic t  whe the r  the  p rophylac t ic  
effect iveness under  expe r imen ta l  condi t ions  has  any 
re levance for the  p rophy lax i s  of h u m a n  epi thel ia l  tumors .  

Zusammen]assung. Oral verabre ich te  Vi tamin-A-S/ iure  
bes i tz t  bet  M~usen eine p rophy lak t i sche  W.irkung auf die 
E n t s t e h u n g  von  H a u p t p a p i l l o m e n  und Hau tka rz inomen ,  

die mi t te l s  lokaler Appl ika t ion  yon  D i m e t h y l b e n z a n t h r a -  
cen und iKroton61 erzeugt  wurden.  Vitamin-A-S~iure ver-  
z6gert  das Auf t re ten ,  ve r l angsamt  das W a c h s t u m  und  
f i ihrt  zur Ri ickbi ldung yon Papi l lomen.  Ferner  wird  die 
Induk t ion  yon K a r z i n o m e n  gehemmt .  Diese t r e t en  bet 
p rophy lak t i sche r  Verabre ichung  yon  Vi t amin-A-Sgure  
verzGgert mid  in deut l ich  ver r inger te r  Anzahl  auf. Der  
Wi rkungsmechan i smus  wird diskut ier t .  
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A n t i g e n i c  V a r i a t i o n  of  the  A v i a n  M y e l o b l a s t o s i s  V i r u s  O b t a i n e d  f r o m  C h i c k  E m b r y o  F i b r o b l a s t s  

Avian Myeloblastosis  Virus (AMV) is s t ruc tura l ly  
complex  1 and would be expec ted  to  conta in  several  ant i-  
gens. This  virus which  causes leukemia  in young  chickens  
is released f rom the  surface of the  c i rculat ing leukemic  
myeloblas t s  and is shown to  con ta in  ATPase  and  R N A  
digest ing enzyme of cellular origin in i ts  cons t i tu t ion  
which  are lacking when  the  same virus is p roduced  by  
chick embryo  f ibroblas ts  (CEF)2. CsC1 dens i ty  grad ien t  
cent r i fugat ion  also revealed a difference in the  dens i ty  of 
the  mye lob las t  and f ibroblas t  virus of AMV a. I t  was then  
of in te res t  to see whe the r  an ant igenic  var ia t ion  of the  
AMV can be ob ta ined  f rom myelob las t  and  f ibroblas t  
ceils. Viruses ob ta ined  f rom b o t h  these  cells were analyzed 
in an immunoe lec t rophore t i c  sys t em wi th  t he  ant isera  
p roduced  agains t  T w e e n - E t h e r  (TE) spl i t  viral  p roduc t s  
of myelob las t  AMV, and  it is shown t h a t  there  is an ant i -  

genic var ia t ion  in the  AMV produced  by  mye lob las t  and  
f ibroblas t  cell. 

Myeloblas t  virus was recovered f rom the  blood p lasma  
of infected chickens diseased wi th  myelob las t ic  leuke- 
mia  ~. P lasmas  were pools of several  b i rds  conta in ing  
abou t  5 X 10 u virus par t ic les  per  ml  as e s t i m a t e d  by  
par t ic le  count  5. F ib rob las t  vi rus  was ob ta ined  f rom the  
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s u p e r n a t a n t  f lu id  col lected be tween  3rd a n d  5th  days  
pos t  in fec t ion  of p r i m a r y  cul tures  of R I F - f r e e  ch ick  
e m b r y o  f ib rob las t s  6 inocu la ted  w i t h  a m u l t i p l i c i t y  of 100 
m y e l o b l a s t  A~MV par t ic les  pe r  cell. S u p e r n a t a n t s  so 
o b t a i n e d  c o n t a i n e d  a r o u n d  3 • 109 v i rus  par t ic les  pe r  ml.  
B o t h  types  of v i ruses  were pur i f i ed  in a s imi la r  way  b y  
4 a l t e r n a t e  low and  h igh  speed c e n t r i f u g a t i o n s L  The  
pur i f ied  v i ra l  pel le ts  were t r e a t e d  w i t h  T E  as descr ibed  
b y  ECKERT et  al. 8 p r io r  to  use as i m m u n o g e n s  or t e s t  
an t igens .  All  p r e p a r a t i o n s  of d i s r u p t e d  v i rus  were ex- 
h a u s t i v e l y  d ia lyzed  aga ins t  p h o s p h a t e  buf fe red  sal ine 
(pH 7.4). 

R a b b i t s  were g iven  a n  in i t i a l  i nocu la t ion  of d e t e r g e n t  
t r e a t e d  m y e l o b l a s t  v i rus  of 1012 par t ic les  emuls i f ied  e i the r  
in  F r e n n d ' s  i n c o m p l e t e  or comple te  a d j u v e n t .  Boos te r  
in jec t ions  were g iven  5 weeks fol lowing p r i m a r y  im- 
m u n i z a t i o n  and  cons is ted  of 5 • 10 xl d i s rup t ed  par t ic les  
p r e p a r e d  in a s imi la r  way.  All  inocu la t ions  were  in t h e  
h i n d  foot  pads .  The  r a b b i t s  were  b led  f rom the  ear  4 
weeks fol lowing p r i m a r y  i m m u n i z a t i o n  a n d  10 days  
fol lowing boos te r  in jec t ions .  S e r u m  was s tored  a t  - -20 ~ 

Gels were p r e p a r e d  w i t h  1% noble  aga r  on  microscopic  
slides. 10 ~xl of an t i gen  p r e p a r a t i o n s  were added  in to  t h e  
slots  and  e lec t rophores i s  car r ied  ou t  w i t h  0.1 M Tris 
buffer  a t  p H  8.0 for 50 min .  Fo l lowing  t he  e lec t rophores i s  
a t r o u g h  was cu t  in t he  midd le  of t he  slide a n d  100 ~1 of 
t he  a n t i s e r u m  was added.  The  slides were i n c u b a t e d  a t  
37~ for 24-72 h before  reading .  T h e y  were t h e n  washed  
for 1-2 days  a n d  s t a ined  w i t h  a m i d o  black.  The  s t a ined  
p r e p a r a t i o n s  were t h e n  p h o t o g r a p h e d .  

The  F igu re  shows p rec ip i t i n  l ines o b t a i n e d  w i t h  b o t h  
v i rus  p r e p a r a t i o n s  w h e n  reac ted  aga in s t  t he  r a b b i t  an t i -  
serum.  Whi l e  m y e l o b l a s t  AMV spl i t  p r o d u c t s  gave  4 l ines 
of reac t ion ,  t h e  f i b r o b l a s t  v i rus  showed only  2 lines. These  

2 p rec ip i t i n  l ines p re sen t  in  t h e  f i b rob l a s t  virus ,  however ,  
show i d e n t i t y  of r eac t ion  w i t h  t h e  co r re spond ing  l ines of 
m y e l o b l a s t  virus .  The  r e m a i n i n g  2 l ines of m y e l o b l a s t  
virus,  of wh ich  one is p r o m i n e n t  an d  m i g r a t e s  t o w ard s  
ca thode ,  a n d  a n o t h e r  f a in t  one are a b s e n t  in  t h e  f ibro-  
b l a s t  v i rus  spl i t  p roduc ts .  

Ea r l i e r  s tudies  h a v e  used c o m p l e m e n t  f i xa t i on  (CF) to 
d e t e r m i n e  t h e  n u m b e r  of an t igens  p r e s en t  in t h e  AMV s. 
Since CF t e s t  is l im i t ed  in i ts  ab i l i t y  to  d i s t i ngu i sh  t h e  
n u m b e r  of an t igens  c o n t r i b u t i n g  to  a pos i t ive  reac t ion ,  
we h a v e  emp loyed  immunoe l ec t ropho re s i s  to  d e m o n s t r a t e  
p r e c i p i t a t i n g  an t igens  c o n t a i n e d  w i t h  in  t h e  d i s rup t ed  
v i rus  p repa ra t ions .  In  a s imi la r  s t u d y  b u t  us ing  a v i a n  
t u m o r  group  specific an t i s e r a  f rom Rous  s a r co ma  t u m o u r  
b ea r i n g  hams te r s ,  i t  was  shown  t h a t  SDS t r e a t e d  A MV 
con ta ins  3 an t igen ic  c o m p o n e n t s  9. Our  s tud ies  conf i rm 
t h a t  mu l t i p l e  an t igen ic  c o m p o n e n t s  are p r e s e n t  in  AMV. 

I n  a c o m p a r a t i v e  s t u d y  of t h e  v i ra l  an t igens  p r e s e n t  in 
t h e  AMV infec ted  m y e l o b l a s t  a n d  f ibroblas t s ,  i t  was  
shown  t h a t  ch ick  t i ssue  c o m p o n e n t s  of t h e  v i rus  p r e s e n t  
in  t h e  m y e l o b l a s t  cell are a b s e n t  in t i le  f i b rob la s t  cell 1~ 
A s imi la r  di f ference is now ind ica t ed  b y  the  A MV  produced  
b y  these  2 d i f fe ren t  hos t  cells. These  two s tudies  an d  those  
a l r eady  m e n t i o n e d  c lear ly  d e m o n s t r a t e  t h a t  AMV in- 
corpora tes  ce l lu lar  mate r ia l ,  as i t  b u d s  f rom t h e  surface  
of a hos t  cell, an d  in th i s  respec t  A MV  p roduced  b y  
d i f fe ren t  hos t  ceils shows v a r i a t i o n  in i t s  c o n s t i t u e n t  
c o m p o n e n t s  of ce l lu lar  origin.  

Zusammen/assung. I m m u n e l e k t r o p h o r e t i s c h  wi rd  ein 
ve r sch iedenes  V e r h a l t e n  des Vogel -Myeblas tos i s -Vi rus  
nachgewiesen,  je n a c h d e m ,  ob dieses in Mye lob la s t en  oder  
in F i b r o b l a s t e n  gez t ich te t  wurde.  
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Immunoelectrophoresis of TE split AMV from myeloblast (upper 
well) and Iibroblast (lover well) ceils. The trough contained rabbit 
antiserum of A1KV split products. Precipitin lines migrating towards 
cathode present in the myeloblast AMV are absent in the fibroblast 
AMV. 

s H. RUBItr Proc. natn. Acad. Sci., USA 46, 1105 (1960). 
R. A. BOXCAR and J. W. BEARD, J. hath. Cancer Inst. 23, 183 (1959). 

s E. A. ECKERT, R. ROTT and W. SCHAFER, Virology 24, 426 (1964}. 
9 G. ROTH and R. M. DOIJGHERTu Virology d0, 1030 (1970). 

10 p. R. RAo, CIJRR. Sei. 40, 81 (1971). 
11 This work was done while the author was at Duke University 

Medical Centre, Durham (N.C., USA). 

Isolation and some Properties of the Heparin-Neutral iz in~ Factor (PF 4) Released from Human Blood 
Platelets 

A h e p a r i n - n e u t r a l i z i n g  a c t i v i t y  in  ex t r ac t s  f rom blood 
pla te le ts ,  s u b s e q u e n t l y  t e r m e d  p l a t e l e t  f ac to r  4 (PF  4), 
has  been  descr ibed  as ea r ly  as 1951 b y  VAN CREVXLD an d  
PAtJI_SSEI~ 1. F i r s t  a t t e m p t s  a t  cha rac t e r i z ing  t h i s  m a t e r i a l  
were m a d e  b y  DEUTSCH et  al. ~, 3, who  f ina l ly  o b t a i n e d  b y  
c h r o m a t o g r a p h y  on  D E A E - S e p h a d e x  A-50 a 950- t imes  
en r i ched  p roduc t .  These  and  o the r  s tudies ,  i n  p a r t i c u l a r  
by  POPLAWSKI a n d  ~ I E W I A R O W S K I  ~, aS well  as b y  
FARBISZEWSKI et  al. ~ led to t he  a s s u m p t i o n  t h a t  P F  4 is 
a p ro t e in  of r e l a t i ve ly  low molecu la r  we igh t  or a large 
po lypept ide~ .  In  r ecen t  years  i t  has  been  found  t h a t  P F  4 
m a y  i n t e r a c t  w i t h  f ib r inogen  a n d  ce r t a in  f ib r inogen-  
complexes  a n d  in th i s  fo rm m a y  c o n t r i b u t e  to  p l a t e l e t  

agg rega t ion  ~, s an d  p l a y  a role in  i n t r a v a s c u l a r  coagula-  
t i on  9. There fore  a more  de ta i l ed  s t u d y  of some of t h e  
p roper t i e s  of pur i f i ed  P F  4 seemed just i f ied.  

Since P F  4 is re leased b y  t h r o m b i n  f rom p la te le t s  in  a 
fas t  r eac t ion  1~ i t  s eemed  a p p r o p r i a t e  to  use t h e  super-  
n a t a n t  f rom t h r o m b i n - t r e a t e d  p la t e l e t s  as t h e  s t a r t i n g  
m a t e r i a l  for i ts  isolat ion,  t h e  more  as t h e  specific 
a c t i v i t y  of t h e  re leased m a t e r i a l  as ca lcu la ted  on  a 
p r o t e i n  basis  is up  to  20 t i m e s  h ighe r  t h a n  t h a t  of homo-  
genized p la te le ts .  

Platelet factor 4 activity was d e t e r m i n e d  acco rd ing  to a 
s l ight  mo d i f i c a t i o n  of t h e  m e t h o d  b y  HARADA a n d  
ZUCKER 11. P la t e l e t s  were i so la ted  f rom t h e  b u f f y  coats  of 


