
580 Specialia EXPERIENTIA 23[7 

Effect  o f  N e o n a t a l  T h y m e c t o m y  o n  T u m o u r  
I n d u c t i o n  b y  A d e n o v i r u s  T y p e  12 in  H a m s t e r s *  

T u m o u r  induc t ion  by  adenovi rus  t y p e  12 in hams t e r s  
is l imi ted  to  neona ta l  infect ion 1,*. The  age -depend e n t  
bar r ie r  m a y  consis t  in an  a l t e red  suscept ib i l i ty  of t he  
ta rge t -ce l l s  or in a deve lop ing  s y s t e m  of the  o rgan i sm 
which  is opposed  to  t he  t u m o u r  deve lopment .  Since the re  
is increas ing  ev idence  t h a t  the  adenovi rus  t y p e  12- 
induced  t u m o u r  cells con ta in  ' new '  tumour-spec i f ic  ant i -  
gens  8-7, t he  i m m u n e  sys tem,  a t  b i r t h  immatu re ,  m a y  
r ep re sen t  t h e  m e c h a n i s m  which  in the  m a t u r e  an imal  
cont ro ls  t u m o u r  growth.  I m p a i r m e n t  of t he  i m m u n e  
s y s t e m  should  result ,  therefore ,  in a h igher  suscept ib i l i ty  
of t he  an imal  to  t he  oncogenic ac t iv i ty  of the  virus.  In  
h a m s t e r s  as in o ther  roden t s  neona ta l  or early t h y m e c -  
t o m y  is known  to  impai r  t he  d e v e l o p m e n t  of t he  i m m u n e  
s y s t e m  s - ~  

In  various tmnour igen ic  sys tems ,  such as po lyoma-  
v i rus - r a t  13, po lyomav i rus -mouse  ~4-~D, po lyomavi rus -  
h a m s t e r  2°-2~, adenov i rus -mouse  23, and  chemical  car-  
c inogen-mouse  ~4-~7 neona ta l  t h y m e c t o m y  indeed  favours  
t u rnou t  deve lopmen t .  Never the less  nega t ive  resul ts  are  
also r epor ted  ~s. In  the  a d e n o v i r u s - h a m s t e r  sys tem,  YoHr~ 
et  al. ~ found  a corre la t ion  be tween  sex and  t u m o u r  
incidence:  in males  t u m o u r  inc idence  was  one half  t h a t  
of females.  T h y m e c t o m y  a t  3 weeks of age increased 
t u m o u r  incidence only  s l ight ly in males.  

The p r e s e n t  s t u d y  was  u n d e r t a k e n  to  de t e rmine  the  
inf luence of neona ta l  t h y m e c t o m y  on t u m o u r  induc t ion  
by  adenov i rus  t y p e  12 in b o t h ' m a l e  and female hams te r s .  

Mater ia ls  and  methods. R a n d o m b r e d  Syr ian h a m s t e r s  
were  used in th is  e x p e r i m e n t  as follows: of each l i t ter  */a 
of t he  h a m s t e r s  were sub jec ted  to  t h y m e c t o m y  ~ wi th in  
24 h of b i r th ,  t h e  remain ing  an imals  were  s h a m o p e r a t e d .  
A t  1 week of age the  an imals  were in jec ted  s.c. in t he  
dorsal  region wi th  an inoculum of 0.2 ml con ta in ing  200 
MTCIDt00 (as d e t e r m i n e d  by  6 day  read ing  of K B  tubes  
for c y t o p a t h i c  effect) of adenov i rus  t y p e  12 (s t rain Huie).  
The  v i rus  was  original ly pu rchased  f rom the  Amer ican  
T y p e  Cul ture  Collection and  p r o p a g a t e d  serial ly in th is  
l abo ra to ry  on K B  cells. The  used lo t  was ha rves t ed  a f te r  
the  5th passage  and  s tored  in a m o u n t s  of 1 ml a t  -- 20 °Ca°. 

The an imals  were weaned  a t  4-5 weeks.  A t  t he  t ime  
crucial  for solid t u r nou t  growth ,  t h e y  were exami n e d  
every  o t h e r  day  b y  careful  pa lpa t ion .  Turnouts  were  f i rs t  
de t ec t ed  a t  m a t c h - h e a d  size. The  d a y  of t u m o u r  appear -  
ance and  the  d a y  of d e a t h  by  tu rnou t  were noted .  Dead  
h a m s t e r s  were  autops ied ,  and  absence  of t h y m i c  r e m n a n t s  
in t h y m e c t o m i z e d  an imals  was ascer ta ined  by  his to-  
logical examina t ion .  The few animals  showing r e m n a n t s  
are  n o t  l i s ted  in t h e  following results .  

Results .  The  n u m b e r  of h a m s t e r s  t h y m e c t o m i z e d  or 
s h a m o p e r a t e d  cons iderab ly  exceeded  the  n u m b e r  of those  
surv iv ing  the  f irs t  days.  Most  losses were  due to  m a t e r n a l  

Final turnout incidence at 4 months in hamsters injected with 
adenovirus type 12 in function of operation and sex 

Operation Sex 

Mate Female Male 
+ female 

Sham 6/16 • 6/14 12/30 
Thymectomy 13/16 14/14 27/30 

No. of turnout developing hamsters over No. of injected hamsters. 

re jec t ion  or  cannibal i sm.  W a s t i n g  disease  neve r  occurred.  
A t  1 week, w h e n  the  an imals  were in jected,  60 animals  
were alive:  30 t h y m e c t o m i z e d  and  30 s h a m o p e r a t e d  
( l i t t e rmates  f rom 16 l i t ters) .  The t h y m e c t o m i z e d  and  the  
s h a m o p e r a t e d  g roup  cons i s ted  each  of 16 males  and  14 
females.  

The  final  t u m o u r  incidence a t  4 m o n t h s  is s u m m a r i z e d  
in t he  Table.  W i t h i n  t h e  s h a m o p e r a t e d  controls ,  t he  
inc idence  in females  was  s l ight ly  h igher  t h a n  in males.  
T h r o u g h  t h y m e c t o m y  the  incidence was increased,  in 
b o t h  sexes t o g e t h e r  more  t h a n  doubted ,  in females  achiev-  
ing I 0 0 % .  

The  average  t ime  of t u m o u r  appea rance  was  n o t  
s ignif icant ly  d i f fe ren t  be tween  t h y m e c t o m i z e d  and  sham-  
ope ra t ed  animals .  The  t u m o u r s  grew similarly,  excep t  
t h a t  m o s t  of t he  t h y m e c t o m i z e d  females  deve loped  f rom 
t h e  beg inn ing  a g rea te r  n u m b e r  of single s.c. t u m o u r s  
(5 and  more),  an obse rva t i on  wh ich  was  conf i rmed  a t  
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autopsy.  The  average  age a t  dea th  was 59 days  in 
t h y m ec tomized  and 79 days  in shamopera t ed  females.  
This difference was found to  be s ignif icant  by  the  t t e s t  
a t  a p robab i l i ty  of < 0.01. I n  males  t he  difference was 
only 7 days  and no t  s ignif icant  a t  t h a t  p robabi l i ty .  The  
Figure  i l lustrates  the  t ime  course of dea th  by  tumour .  

Discussion. T u m o u r  induc t ion  by  adenovi rus  t y p e  12 
in hamste rs  depends  on age and doseSL The dose used in 
this expe r imen t  a t  1 week  had led to  t u m o u r  d e v e l o p m e n t  
in 40% of the  shamopera t ed  controls.  Neona ta l  t hymec -  
t o m y  increased the  t u m o u r  incidence to 90%,  in ferhales 
t aken  separate ly ,  to  100%. Since a d iminishing effect was 
not  to  be expected ,  a lower inc idence  in the  controls  
would  h a v e  been more  appropr ia te .  The  v i rus  was given 
a t  1 week b u t  no t  later,  since t h y m e c t o m y  in hamste rs  
impai rs  t he  homo-  n and he te rograf t - re jec t ion  z° only  
gradual ly.  The  average  t ime  of t u m o u r  appearance  was 
not  s ignif icant ly  different  be tween  t h y m e c t o m i z e d  and 
shamopera t ed  tu rnou t  developing  animals.  U n d e r  the 
condi t ions  of this exper iment ,  the  i m m u n e  sys tem inter-  
ac ted  wi th  turnout  d e v e l o p m e n t  a t  an ear ly  stage, i.e. 
before the  t umours  became  palpable.  T h e  tumours  once 
establ ished were no t  affected.  The  earl ier  dea th  of t hymec-  
tomized  females  is expla ined by  the  fac t  t h a t  in these  
animals  much  more  single t umour s  developed.  

The  antigen(s) escaping re jec t ion  in the  immunologic -  
al ly impai red  an imal  m a y  be ident ica l  wi th  the  antigen(s) 
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presumed to be responsible for t he  v i rus- induced t u m o u r  
i m m u n i t y  82-34. Thei r  re la t ion  to  t he  ' new '  an t igens  
demons t rab le  in adenovi rus  t y p e  12-induced tu rnou t  
cells 3-~ is no t  y e t  known.  

T u m o u r  incidence wi th in  t h y m e c t o m i z e d  and sham-  
opera ted  animals  was s l ight ly  higher  in females than  in 
males. The  sex-difference in t u m o u r  suscept ibi l i ty  was 
first  observed by  YOBN et  al. *~ and conf i rmed recent ly  
by  H o o k  and KIRK tm in t r ansp lan ta t ion  exper iments .  
YOHN et  al. 8s have  fur ther  shown t h a t  ova r i ec tomy  at  3 
weeks of age reduces the  suscept ibi l i ty  of females, thus  
suggest ing t h a t  the  d i f ferent  behav iour  is based on the  
ac t ion  of estrogens.  

The  resul ts  p resen ted  here  give evidence  t h a t  the  
d e v e l o p m e n t  of adenovi rus  t y p e  12-induced hams t e r  
tumours  is impai red  by  the  i m m u n e  system,  and corre-  
spond well  wi th  the  above-c i ted  f inding t h a t  i t  is en- 
hanced by  the  female  hormona l  system, therefore  indicat-  
ing t h a t  a t  least  2 deve lop ing  sys tems  of the  host  exer t  
an influence. 

Zusammen/assung. Die Tumoranfg l l igke i t  von  H a m -  
stern, die a m  Ende  der  ersten Lebenswoche  eine In j ek t ion  
yon Adenovi rus  Typus  12 erhiel ten,  wurde  erh6ht ,  wenn  
den Tieren unmi t t e lba r  nach  der  Gebur t  der  T h y m u s  
en t fe rn t  worden  war. Die bei  der  gewAhlten Virusdosis  
e rzeugte  Tumort r~tgerra te  yon  40% bei scheinoper ier ten  
Kont ro l l t i e ren  st ieg nach neona ta le r  T h y m e k t o m i e  auf  
90%, bei Weibchen  allein auf  100% an. 
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LDH Isozyme Pattern in Induced Muscle 
Disease (Coxsackte Group A Virus Infection) 

A quest ion of t he  pa thognomonie  specif ici ty of the  
a typica l  L D H  isozyme pa t t e rn  of muscle in Duchenne  
type  muscular  dys t rophy  z-~ is raised by  occasional  
reports  of its occurrence in non-dys t roph ic  muscle 
disease 7, by  its induc t ion  by  denerva t ion  in o ther  species ~ 
and by  the  normal  pa t t e rn  in muscle f rom dys t rophic  
mice 4. W e  were p r o m p t e d  to examine  the  L D H  pa t t e rn  
in o the r  induced  muscle disease wi th  the  expec ta t ion  of 
re la t ing  i t  to  the  species, e t iology and t i m e  of insult .  
Coxsackie  Group  A virus infect ion of newborn  mice was 

chosen for its predic table  incubat ion  period s and select ive 
muscle lesions °a°. T h a t  muscle  me tabo l i sm of mice, as 
welt as cell s t ruc ture ,  is l ikely  to  be a l tered by  Coxsackie 
Group A virus infect ion has been well  demons t r a t ed  lo 

L D H  isozyme pa t te rns  were examined  in saline ex t rac t s  
of muscle f rom newborn  mice sacrificed a t  dai ly  in terva ls  
af ter  i.p. in jec t ion  of Coxsaekie Group  A viruses,  types  
20 and 21, and f rom non- infected mice of the  same age. 
E x t r a c t s  ra ther  t han  homogena tes  were made  to 
minimize  chance  of infec t ion;  the  pa t t e rns  in bo th  kinds 
of p repara t ions  f rom normal  mouse  muscle  were similar. 
The  infected mice were para lyzed  on the  4th day,  and 
were dead by  the  5th ( type 20) or  7th ( type 21). Muscle 




