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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 
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lesions consisted of diffuse myositis xx. The isozymes in 
10 or 20 ~t aliquots of the extracts (200 mg mouse leg/ml 
0.85% saline at  5°C for 24 h) were separated by agax 
gel electrophoresis with barbital  buffer, pH 8.6, and a 
current of 10 M.A./slide for 1.5 or 2.5 h in a Beckman 
Durrum-type electrophoresis cell. They were developed 
in a substrate containing lactate, DPN and nitrotetra- 
zolium blue xa cleared with an acid-alcohol wash, dried 
overnight at 37 °C on Mylar, and the relative enzyme 
act ivi ty measured in a Beckman Analytrol at 500 nm. 

The isozymes separated into ~ anodal bands. The 
slowest moving band was predominant with the fastest 
band, L D H d ,  the least prominent ~. The same pat tern 
was found in the extracts from infected and from non- 
infected mice; there was no difference with age (from 
0-4 days), nor with type or length of virus infection 
(Figure). Total  and relative activities of the enzyme 
fractions were similar in all the preparations. 

Our failure to elicit a change in LDH pattern of mouse 
muscle by Group A Coxsackie virus infection and the 
normal pattern reported in dystrophic muscle disease of 
mice suggest tha t  decreased LDH-5 is as much a species, 
as a disease specific expression. 

LDH isozyme pattern in saline extract of leg muscles of 1-day-old 
normal mouse. Similar patterns were found in tissues of 2- and 
4-day-old normal mice and in mice of the same ages after in~ection 

with Coxsackie virus Group A, types 20 and 21. 

Rdsumd. Le zymogramme des L D H  du muscle de 
souriceau nouveau-n6 souffrant de myosite diffuse 
caus~e par le virus de Coxsaekie Groupe A est semblable 

celui du souriceau sain de m~me gge, sugg6rant qu 'un  
zymogramme anormal des L D H  dans les affections 
musculaires n 'est  pathognomonique que chez certaines 
esp~ces. 

SALLY KELLY a n d  ARLENE BELORIT 

Division o/Laboratories and Research, New York State 
Department o/Health, and Institute o] Preventive 
Medicine, Albany Medical College, Albany (New York 
12201, USA), 17tk February 1967. 

i j. C. DREYFUS, J. DEMOS, F. SCHAPIRA and G. SCHAPIRA, C. r. 
hebd. S6anc. Acad. Sci. Paris 254, 4384 (1962). 
R. J. WXEMX and J, E. HI~POL, Nature 794, 287 (1962). 

3 A. E. H. EMERY, Nature 201, 1044 (1964). 
4 M. G. LAURYSSENS, M. J. LAURYSSENS and H. A. ZONDAG, Clinica 

chim. Acta 9, 276 (1964). 
C. M. PEARSON, N. C. KAR, J. B. P~TER and T. L. MO~SAT, Am. 
J .  Med. 39, 91 (1955). 
I. A. BRODV, Neurology, Minneap. 1,l, 1091 (1964). 

7 A. E. H. EMERY, J. G6n6t. hum. ld, 318 (1965}. 
S Go DALLDORF, G. i .  SICKLES, H. PLAGER and R. GIFFoao, J. exp. 

Med. 89, 567 (1949), 
9 R. GI~FORO and G. DALLV0RF, Am. J. Path. 27, 1047 (1951). 

1O G. DALLDORF and J. L. ~¢[ELNICK, in Viraland Ricket~siat [*¢/ect$ons 
ot Man (Ed. F. L. HORSFALL JR. and I, TAMM; J. B. Lippineott 
Co., Philadelphia 1965), p. 480. 

x, We are most grateful to Dr. HILDEGARD PLAGER and her staff for 
the mouse tissue and to Dr. DoRxs Collins for the tissue section 
interpretations. 

1~ H. J. VAN DER H~LM, Lancet 2, 108 {1961). 

Meiot ic  Consequences  of a Combined  T r e a t m e n t  
Fast  N e u r o n s - F U D R  in Vicia faba 

Some chemicals, like the bifunctional alkylating agent 
Myleran and the pyrimidine analogue 5-fluorouracil de- 
oxyriboside (FUDR), have been reported to increase the 
effects of ionizing radiations in post t r ea tment l -L  

The synergistic effect obtained is higher after Co 6° 
~-rays than  after fast neutrons*-4. Although the theory 
has been advanced tha t  F U D R  exerts its chromosome 
breaking effect by inhibition of the enzyme thymidilate 
synthetase, the mechanism by which the effects of 
radiations are modified is not  yet clear but  should be 
different from the previous one. At some Co 6° y-rays 
doses, i t  was found tha t  all cJasses of chromosome aber- 
rations are enhanced. Since it is well known that  neutron 
effects are far more difficult to modify, see e.g. oxygen 
effect, it was in the scope of the present experiment to see 
if t reatments  by F U D R  after fast neutron irradiations 
result in observable effects at  meiosis. 

Material and technique. Vicia ]aba dry seeds ssp. minor 
from Gembloux (Belgium) were irradiated by fast neutrons 
(fission) in the following experimental  conditions: I T A L  
reactor (Wageningen, the Netherlands). Reactor  power: 
neutron flux density was 2.10 ~ n/cm~/sec; neutron fluence 
applied wa~ 2.2 • 1010 n/cm 2 corresponding approximately 
to an absorbed neutron dose of 125 tad;  7 contaminatmn 
was about 140 rad/h. After irradiation, half of the seeds 

were treated by a solution of F U D R  (concentration: 0.1 
rag/100 ml). A control set (not irradiated) was also treated 
by F U D R  and compared with a untreated set. All seeds 
were sown on perlite medium. 

After 2 weeks, seedlings were transplanted in liquid 
medium (Hoagland) under bubbling conditions. They 
were grown in the following conditions: light intensity:  
15.000 lux; photoperiod: 16 h light. Under these condi- 
tions they reached the flowering period in 2 months. At 
that  t ime flower samples were collected for cytological 
investigation (5 samples in each series). They were fixed 
with Carnoy (2 h) then transferred into 70 ° alcohol. They 
were stained according to Feulgen technique and mounted 
in Depex. 

Results. The criteria on which the present analysis is 
based have different meanings according to the stage 
investigated. The stages going from diplotene to recta- 
phase I are generally suitable to identify translocations. 
Anaphase I allows us to observe the consequence of trans- 
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