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react ion is lost af ter  30th day  of pos t - embryon ic  life 
(Figure 3). The decline in the  AA concen t ra t ions  of the  
muscle fibres cont inues  up to  the  adul t  s tage of life when  
we observe negligible amoun t s  of reduced AgNO 3 wi th  
a diffused d i s t r ibu t ion  in the  muscle fibres. The sarcolem- 
mal  react ion,  however ,  is still d i s t inc t ly  observed.  

The h is tochemica l  profile ob ta ined  wi th  the  localiza- 
t ion of S D H  ac t iv i ty  in the  muscle fibres dur ing  the  ear ly  
s tages of deve lopment ,  appears  ident ical  to  the  one ob- 
t a ined  wi th  the  AgNO~ react ion.  F r o m  a c o m m o n  s tock 
of fibres a t  the  1st d a y  pos t -ha tch ing ,  d i s t inc t  f ibre types  
are d i f fe ren t ia ted  a t  the  3-5 days  per iod (Figure 4). The 
' red '  f ibres have  a h igh ra te  of S D H  ac t iv i ty  compared  
to the  'whi te '  f ibres which exhibi t  a low metabol ic  rate.  
This d i f ferent ia t ion  of muscle fibres on the  basis of SDH 
ac t iv i ty  is ma in t a ined  t h r o u g h o u t  life. 

Discussion. The p resen t  inves t iga t ion  has revealed t h a t  
tile skeletal  muscle fibres have  higher  AA concen t ra t ions  
dur ing  the  ear ly  s tages  of the i r  pos t - embryon ic  differ- 
ent ia t ion,  and also confirms the  view t h a t  the  younger  
t issues have  higher  AA levels t h a n  the  older ones10,11 
The d i f ferent ia t ion  of f ibre t ypes  f r o m  a basic s tock of 
morphologica l ly  and physiological ly similar fibres no t  
only  verifies the  f indings of earlier workers  0, 7 b u t  also 
is in con fo rmi ty  wi th  our s tudies  on the  glycogen and 
lipid levels of the  d i f fe ren t ia t ing  fibres 12. Tile decline in 
the  AA levels of the  muscle fibres a f te r  5-7 days  pos t -  
ha tching ,  poin ts  towards  t he  impor t ance  of AA in the  
process of pos t - embryon ic  dif ferent ia t ion.  There  is t hus  
a clear indicat ion t h a t  AA is uti l ized dur ing  the  pos t -  
embryonic  d i f ferent ia t ion  of skeletal  muscle fibres, and  
when  th is  has been  achieved,  t he  muscle fibres lose the i r  
he te rogene i ty  w i th  regard to  th is  metabol i te .  The muscle 
fibres, however ,  con t inue  to exh ib i t  he te rogene i ty  in 
t e rms  of the  difference in the i r  SDH act iv i ty ,  which  has  
been widely  accepted  as a physiological  p a r a m e t e r  for 
d is t inguishing the  muscle fibre types  13,~. As such, the  
p resen t  observa t ions  call for fu r the r  work  before AA 
levels can be accepted  as a p a r a m e t e r  for s tudy ing  
he te rogene i ty  in the  adu l t  skeletal  muscle  fibres. The 
con t inued  presence  of heavier  concen t ra t ions  of AA in 
the  s a r c o l e m m a l  and the  ext raf ibr i l lar  regions m a y  be 
due to  the  p ro l ine -hydroxypro l ine  convers ion  which  is 
so ve ry  essent ial  for t he  process  of collagen synthes is  15. 

Fig. 4. T.S. of 1~. biceps (free hand section) at 5 days post-hatching 
showing the localization of the enzyme SDH. Heavy deposition of 
formazan in the 'red' fibres distinguishes them from the 'white' 
fibres. The heterogeneity is maintained throughout life in most of 
the muscles. • 450. 
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Summary. Mice (female Swiss albino) inoculated when  newborn  wi th  Visna virus had  tumors  in 77% of cases when 
examined  8-12 m o n t h s  later. The tumors  were main ly  of t he  m a m m a r y  carc inoma type.  The t u m o r  incidence in non-  
infected control  animals  was only  200/0 . In  contras t ,  no increased incidence of t u mo r s  was  observed among  Visna  virus-  
inocula ted  inbred mice (t3ALB/c, CBA and DBA) wi th  low incidence of s p o n t a n e o u s  m a m m a r y  carcinoma.  

Like tile oncorna  viruses, Visna virus conta ins  an RNA-  
d e p e n d e n t  D N A  polymerase  ~, a. I t  has  also been assumed 
t t la t  Visna virus  m i g h t  possess oncogenic propert ies .  
T rans fo rma t ion  of mouse  ceils by  Visna  virus has been 
repor ted  ~ and  inocula t ion of Visna virus t r ans fo rmed  cells 
in to  syngeneic  suckling mice or i r rad ia ted  young  mice 
was associa ted wi th  fo rmat ion  of tumors .  H u m a n  cells 
of ma l ignan t  a s t r o c y t o m a  infected wi th  Visna  virus 
p roduced  low l i ters  of infect ive virus  and unde rwen t  
morphologica l  t r ans fo rma t ion  a. The t r ans fo rmed  cells 
con ta ined  Visna virus ant igen.  

However ,  t u m o r  induc t ion  caused by  the  inoculat ion 
of cell-free Visna  virus suspensions  into animals  has  no t  
been repor ted  so far. The p resen t  s t u d y  describes t he  
d e v e l o p m e n t  of t umor s  in mice inocula ted  as newborn  
w i t h  Visna virus. 

Material and methods. Swiss albino mice (our own 
l abora to ry  strain) were inocula ted  i.p. or s.c. when  new- 

born  wi th  0.1 ml  of a Visna  virus suspension (log IDa0 
be tween  6 and  6.5). The virus was p roduced  and  t i t r a t ed  
in cul tures of p lexus  choroideus  cells of sheep. In  to ta l  
39 Swiss albino females and 27 males were inocula ted  wi th  
Visna virus, while 25 females and  19 males were in jec ted  
wi th  saline buffer.  In  addi t ion  groups of newborn  B A L B /  
c, CBA and Dt3A were inoculated.  All t oge the r  22 inocu- 
la ted mice of each of these  s t ra ins  were s tudied.  16 to  18 
of each s t ra in  were females. Af ter  t he  weanl ing  period 
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inocu la t ed  a n d  non - i nocu l a t ed  mice  were m a r k e d  a n d  
k e p t  toge the r .  P resence  of t u m o r s  was i n v e s t i g a t e d  b y  
macroscopica l  e x a m i n a t i o n  a n d  pa lpa t ion .  Mice w i t h  
t u m o r s  were au tops ized ,  as were all  mice 12 m o n t h s  a f t e r  
i nocu la t ion  (Table).  

Results and discussion. T u m o r s  were obse rved  a f te r  
8 m o n t h s  in  b o t h  males  a n d  females.  Tab le  1 s u m m a r i z e s  
t he  resul ts .  I t  is seen t h a t  t u m o r  bea r ing  an i m a l s  were 
obse rved  a m o n g  t he  V i s n a  v i rus  in fec ted  Swiss albinos,  
as well  as a m o n g  t h e  co r re spond ing  u n i n o c u l a t e d  or 
sa l ine  inocu la t ed  con t ro l  an.finals. A b o u t  77 % of t he  V i sna  
v i rus  in fec ted  female  an i m a l s  h a d  tumors ,  whi le  t u m o r s  
were seen in 20% (p 0.001) of t he  female  con t ro l s  of Swiss 
a lbinos .  

Incidence of tumors in Viana virus inoculated Swiss albino mice 

Exp Visna inoculated Controls 
Males Females Males Females 

1 0/13 8/14 0/12 1/12 
2 3/14 22/25 1/7 4/13 

1 + 2 3/27 30/39 1/19 5/25 

T u m o r s  of t h e  m a m m a r y  c a r c i n o m a  t y p e  were obse rved  
in 39 mice a n d  in 3 cases l eukemias  w i t h  en la rged  spleens 
or l ivers  were seen. A t t e m p t s  to  isola te  Visna  v i rus  f rom 
t issues  or b lood  of t u m o r - b e a r i n g  an ima l s  b y  inocu la t ion  
of p lexus  choro ideus  cells of sheep all  failed. 

A b o u t  10% of  v i rus  inocu la ted  male  Swiss a lb inos  
deve loped  tumors ,  while  t u m o r s  were found  in 5% of 
male  controls .  The  t u m o r s  seen in t h e  males  were cu t ane -  
ous pap i l lomas  a n d  leukemia .  

In  con t ras t ,  no  increased  incidence  of t u m o r s  was  
obse rved  a m o n g  groups  of 22 V i sna  v i rus - inocu la t ed  
inb red  B A L B / c ,  CBA a n d  D B A  mice. Two of t he  v i rus-  
inocu la ted  and  two u n i n o c u l a t e d  mice d ied  d u r i n g  t he  
o b s e r v a t i o n  per iod  a n d  in one of t he  v i rus - inocu la t ed  
animals ,  l iver  cys ts  were demons t r ab l e .  

V i sna  v i rus  i tself  m i g h t  n o t  be  d i rec t ly  respons ib le  for 
t he  oncogenic  effect  observed .  I nc r ea sed  inc idence  of 
m a m m a r y  t u m o r s  was n o t e d  for  t h e  Swiss a lb inos  b u t  n o t  
for the  mice  of i nb red  s t r a in s  w i t h  low inc idence  of spon-  
t a n e o u s l y  deve loped  t umor s .  The  above  f ind ings  are 
cons i s t en t  w i t h  p r e l i m i n a r y  e x p e r i m e n t a l  o b s e r v a t i o n s  
t h a t  i nocu la t ion  of V i sna  v i rus  in mice causes  a l t e r a t i ons  
in  t he  i m m u n e  sys tem,  i.e. f u n c t i o n a l  changes  in h u m o r a l  
a n d  ce l l -media ted  i m m u n i t y .  Th i s  will  be  r epo r t ed  in a 
fol lowing pub l i ca t ion .  
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Summary. The  su rv iva l  r a t e  of i m p l a n t e d  m a r r o w  is r educed  w h e n  t he  t i ssue  is t r an s f e r r ed  f rom one si te  to  a n o t h e r  
w i t h i n  t he  f i rs t  24 hou r s  b u t  n o t  more  t h a n  48 hou r s  a f t e r  t he  in i t ia l  i m p l a n t a t i o n .  Splenic i m p l a n t s  can  be  t r an s f e r r ed  
a t a n y  t i m e  a f t e r  i m p l a n t a t i o n  w i t h o u t  a f fec t ing  t h e  su rv iva l  ra te .  The  o b s e r v a t i o n  suggests  a di f ference in t he  sensi- 
t iv i ty ,  of t he  two t issues  to  t h e  avascu l a r  per iod  t h a t  t h e y  exper ience  pr io r  to  i n i t i a t i o n  of angiogenesis .  

Angiogenesis  is a m a j o r  l imi t ing  fac to r  in  g rowth ,  
r epa i r  a n d  r egene ra t i on  of t issues.  W h e n  t he  r a t e  of 
t i ssue  g r o w t h  ou tpaces  t h a t  of new vessel  fo rmat ion ,  
c i r cu la to ry  insuf f ic iency  develops  a n d  resu l t s  in  necrosis  
or  l i m i t a t i o n  of growth. 3. T he  a u t o i m p l a n t a t i o n  of t i s sue  
pieces ha s  se rved  as a useful  mode l  to  s t u d y  t he  angio-  
genic  p o t e n t i a l  of va r ious  n o r m a l  t i ssues  2. "When t issues  
are so i m p l a n t e d ,  t h e i r  n o r m a l  c i rcu la t ion  is severed  a n d  
a ~uccessful t ake  depends  on  new vessel  g r o w t h  w i t h  
r evascu la r i za t ion  of t he  a u t o i m p l a n t s .  I m p l a n t s  of cer- 
t a i n  t issues,  such  as l iver  s a n d  k idney~  are  n o t  capab le  of 
e l ic i t ing r evascu l a r i za t i on ;  necrosis,  t yp ica l ly  of the  co- 
agu l a t i ve  type ,  supervenes .  I m p l a n t s  of skin  a n d  bone  
mar row,  on  t he  o t h e r  h a n d ,  show a g rea t  p o t e n t i a l  for  
angiogenesisK These  t i ssues  are revascu la r ized  w i t h i n  
24 h a f t e r  i m p l a n t a t i o n  ensur ing  a successful  t a k e  in 
a l m o s t  eve ry  expe r imen t .  

W e  h a v e  p rev ious ly  r epo r t ed  t h a t  sp leen implan t s ,  
a l t h o u g h  incapab le  of e l ic i t ing r a p i d  angiogenesis ,  su rv ive  
in ec topic  s i tes  ~, sugges t ing  t h a t  t h e  v u l n e r a b i l i t y  of 
va r ious  t i ssues  to  t he  in i t i a l  avascu l a r  pe r iod  m a y  also 
differ. In the present study an attempt was made to 
delay the revascularization of bone marrow and spleen 
implants to determine the vulnerability of these tissues to 
an initial avascular period. This was done by reimplanting 
the tissues in a new site at various intervals after initial 
implantation. 

Materials and methods. Male W i s t a r  r a t s  (200-300 g) 
were used a n d  anes thes i a  was  g iven  b y  i.p. i n j ec t ion  of 

p e n t o b a r b i t a l .  The  m e t h o d s  for ectopic  i m p l a n t a t i o n  of 
m a r r o w  a n d  spleen h a v e  p rev ious ly  been  described2,  ~. 
]Briefly, t he  knee  j o i n t  was exposed  a n d  an  open ing  m a d e  
in  t he  sha f t  of t he  femur ,  t h r o u g h  i ts  a r t i cu l a r  surface,  
us ing  a low speed d e n t a l  drill .  A po lye thy l ene  t u b e  (No 
160) was t h e n  inse r ted  in to  t he  shaf t ,  t h e  free end  c l amped  
a n d  t h e  t u b e  t h e n  w i t h d r a w n .  The  m a r r o w  tissue, now 
fil l ing t he  t u b e  was expel led a n d  i m p l a n t e d  in to  a 
pocke t  m a d e  in t h e  s u b c u t a n e o u s  t i ssue  of t he  a b d o m e n  
t h r o u g h  a mid l ine  incision.  F r a g m e n t s  of splenic t i ssue  
5 to  8 m m  in d iamete r ,  were s imi lar ly  i m p l a n t e d  a f t e r  t h e  
an ima l s  were sp lenec tomized .  

A t  va r ious  in t e rva l s  t he  i m p l a n t s  were r e m o v e d  a n d  
r e imp lan t ed ,  subcu taneous ly ,  on  t he  oppos i te  side of t h e  
mid l ine  a b d o m i n a l  incision. 5 or 6 weeks a f t e r  t he  in i t ia l  
i m p l a n t a t i o n  t he  i m p l a n t s  were s tud ied  his tological ly ,  
a n d  sequen t i a l  s tudies  of i m p l a n t s  were m a d e  w h e n  
ind ica ted .  The  c r i te r ion  of a successful  t ake  was t h e  for- 
m a t i o n  of no rma l=appea r ing  splenic  t i ssue  or bone  m a r r o w  
nodule.  
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