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Suppression of  D N A  Synthesis in Phytohaemagglutinin Stimulated Lymphocytes by Prednisone 
Treatment 

Successful  c h e m o t h e r a p y  of l eukemia  is d e p e n d e n t  on  
a c lear  u n d e r s t a n d i n g  of t h e  degree  of ac t ion  of t he  an t i -  
l eukemic  drugs.  The  p r e s e n t  p r e l i m i n a r y  c o m m u n i c a t i o n  
deals  w i t h  t he  e x t e n t  to  w h i c h  p r e d n i s o n e  t h e r a p y  de- 
presses  D N A  syn thes i s  in  p h y t o h e m a g g l u t i n i n  (PHA)  
s t i m u l a t e d  b l a s t  cells in  l eukemic  ch i ldren .  

Materials and Methods. P e r i p h e r a l  b lood  l eucocy te  cul- 
t u r e s  were  se t  u p  1 f rom 2 ch i ld ren  w i t h  acu t e  l y m p h o c y t i c  
l eukemia .  B o t h  were  in cl inical  re lapse  a t  t h e  t i m e  of 
i n v e s t i g a t i o n ;  one  be ing  newly  d i agnosed  a n d  u n t r e a t e d ,  
t h e  o t h e r  h a v i n g  re lapsed  a f t e r  6 m o n t h s  on  p r e d n i s o n e  
t h e r a p y  (2 m g / k g  b o d y  weight) .  B o t h  these  p a t i e n t s  are 
now deceased.  

Cul tu res  were i n c u b a t e d  for 68 h a f t e r  wh ich  t r i t i a t e d  
t h y m i d i n e  (1/~c/ml, specific a c t i v i t y  1.9 C / m M )  was added .  
F o r  t h e  2 h c o n t i n u o u s  labe l l ing  e x p e r i m e n t ,  colchicine 
(0.1 m l / m l  of a 0 .3% solut ion)  was  a d d e d  a t  t h e  same  
t i m e  as t he  t r i t i a t e d  t h y m i d i n e ;  for  t h e  4 h c o n t i n u o u s  
labe l l ing  e x p e r i m e n t ,  colchic ine  was a d d e d  2 h before  

Discussion and conclusions. A n t i - l e u k e m i c  t h e r a p y  is 
usua l ly  a imed  a t  de s t roy ing  t he  neop las t i c  l eukemic  b l a s t  
cells, or suf f ic ien t ly  suppres s ing  i t s  m e t a b o l i c  ac t iv i t i e s  
as to  r e n d e r  t h e i r  ex i s tence  shor t - l ived .  T h e  c i r cu la t ing  
leucocytes  also i n e v i t a b l y  b e c a m e  affected,  r e su l t i ng  in a 
s lower  r a t e  of D N A  syn thes i s  a n d  mi to t i c  ac t iv i ty .  Th i s  
is c o m p a t i b l e  w i t h  t h e  resu l t s  o b t a i n e d  in t h e  p r e s e n t  
e x p e r i m e n t s  in  wh ich  p r e d n i s o n e  t r e a t m e n t  ha s  caused  a 
s ign i f i can t  ( P  < 0.001) depress ion  in t h e  D N A  syn thes i s  
in a p p a r e n t l y  n o r m a l  t r a n s f o r m e d  ' b l a s to id '  cells. Since 
t he  cells f r om b o t h  p a t i e n t s  are t r a n s f o r m e d  b l a s t  cells, 
t h e  di f ference in cel lular  D N A  a c t i v i t y  o b s e r v e d  in t h e  
t r e a t e d  a n d  u n t r e a t e d  chi ld  is due  to  t h e  p r e d n i s o n e  
t h e r a p y  a n d  n o t  to  a n y  d i f ference  in m e t a b o l i c  ac t iv i t i e s  
of t he  cells. No s ign i f i can t  d i f ference h a d  been  obse rved  in 
t he  labe l l ing  indices,  hence  i t  is e v i d e n t  t h a t  b l a s to id  t r a n s -  
f o r m a t i o n  a n d  D N A  syn thes i s  are  n o t  comple t e ly  b locked,  
b u t  t h a t  D N A  syn thes i s  con t inues  a t  a s lower  r a t e  w i t h  a 
c o r r e s p o n d i n g  increase  in t he  g e n e r a t i v e  cycle of t h e  cell. 

Details of grain counts and labelling indices 

Labelling Range Untreated 
time 

Range Treated 

Mean S.D. Labelled Mean S.D. Labelled 
mitosis mitosis 

2 h 90-152 64.5 + 35.7 80% No labelling 
4 h 200-460 248.6 -¢- 40.8 86.6% 70-192 128.7 ± 29.2 80.3% 

t e r m i n a t i o n  of t he  cu l tures .  A u t o - r a d i o g r a p h i c  t r e a t m e n t  
of t he  cells t h e n  fol lowed t h e  m e t h o d  desc r ibed  b y  Y u N i s  3. 

The  p e r c e n t a g e  of l abe l led  mi toses  was  ca lcu la ted  a n d  
t h e  n u m b e r  of g ra ins  of e ach  of 50 m e t a p h a s e s  was  
coun ted .  Th i s  was  done  f rom t he  cu l tu re s  of b o t h  t he  
t r e a t e d  a n d  u n t r e a t e d  p a t i e n t s  for  t h e  2 a n d  4 h exper i -  
m e n t s .  

Results. 2-h labe l l ing:  T he  gra ins  pe r  m e t a p h a s e  cell in  
t h e  u n t r e a t e d  case va r i ed  f rom 90-152 (S.D. 4- 35.7). 
P e r c e n t a g e  of labe l led  mi toses  ( label l ing index)  was 80%.  
No labe l l ing  was  o b t a i n e d  f rom t he  cu l tu re s  of t h e  
t r e a t e d  case (Table) .  4-h  labe l l ing :  T h e  gra ins  pe r  m e t a -  
p h a s e  cell f r om t h e  u n t r e a t e d  case va r i ed  f rom 200-460 
(S.D. -¢- 40.8) a n d  t he  l abe l l ing  i n d e x  was  86.6%.  I n  t h e  
t r e a t e d  case t h e  g ra in  c o u n t  va r i ed  f rom 70-192 (S.D. 4- 
29.2) a n d  t h e  labe l l ing  i ndex  was 80.3%.  

Rdsumd. Reche rches  a u t o r a d i o g r a p h i q u e s  fa i tes  sur  des 
cu l tu res  de sang  p@riph6rique de deux  e n f a n t s  leuc@- 
miques ,  l ' u n  t r a i t6  e t  l ' a u t r e  n o n  t r a i t6  au  p redn i sone .  U n  
a b a i s s e m e n t  s igni f ica t i f  de la syn th~se  D N A  s 'es t  p r o d u i t  
apr@s 68 h d a n s  la cu l tu re  du  cas t ra i t6 .  
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Suppression of Experimental Allergic Encephalomyelitis by Vitamin A 

T h e  e x p e r i m e n t a l  al lergic encepha lomye l i t i s  (EAE)  is 
a n  a u t o i m m u n e  process  wh ich  m a y  be  r ead i ly  i n d u c e d  in 
va r ious  a n i m a l s  b y  i nocu l a t i ng  a h o m o g e n a t e  of c e n t r a l  
n e r v o u s  s y s t e m  tissue,  emuls i f ied  in F r e u n d ' s  comple t e  
a d j u v a n t .  I t  is a s s u m e d  t h a t  t i s sue  d a m a g e  in E A E  
a p p e a r s  as a r e su l t  of a de l ayed  h y p e r s e n s i t i v i t y  r eac t ion  
b e t w e e n  sens i t ized  cells a n d  t h e  encepha l i t ogen ic  a n t i g e n  
f rom t h e  n e r v o u s  tissueX b u t  t h e  i n t i m a t e  m e c h a n i s m  of 
t h e  de l ayed  h y p e r s e n s i t i v i t y  is u n k n o w n .  

A n  increase  in t h e  c a t h e p t i c  a n d  acid p h o s p h a t a s e  
a c t i v i t y  in  t h e  b r a i n  of a n i m a l s  w i t h  E A E  has  b e e n  

f o u n d  ~,3. These  e n z y m e s  are  sec luded in lysosomes  a n d  
for t h i s  r eason  we found  i t  t e m p t i n g  to  i n v e s t i g a t e  t h e  
p a r t i c i p a t i o n  of lysosomes  in t he  p a t h o g e n e s i s  of E A E .  
Large  a m o u n t s  of v i t a m i n  A release t h e  lysosomal  en- 
zymes  in to  t he  cell sap  a n d  t he  s e rum 4. The re fo re  we 
s tud ied  t he  inf luence  of h igh  doses of v i t a m i n  A u p o n  
E A E  in guinea-pigs .  

Th ree  g roups  of guinea-pigs ,  of b o t h  sexes, we igh ing  
450-530 g were e x p e r i m e n t e d  upon .  T h e  an ima l s  were 
obse rved  for 3 weeks  before  t h e  b e g i n n i n g  of t h e  exper i -  
m e n t .  The  f i rs t  g roup  (A) c o n t a i n e d  13 an imals ,  t he  
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second (B) 10 animals  and the  th i rd  (C) 5 animals ;  the  
l a t t e r  2 groups were controls.  The  animals  of the  fo rmer  
2 groups were in jec ted  in t radermal ly ,  in the  4 pads,  wi th  
0.2 mI of encephal i togenic  emulsion,  which consisted of 
equal  par ts  of rabbi t  bra in  homogena te  and F reund ' s  
comple te  a d j u v a n t  (5 mg B.K. ,  H 37 R v  strain,  heat-  
killed, per  ml  of ad juvant ) .  S ta r t ing  on the  day  of inocu- 
la t ion of encephal i togenic  emulsion (day 0), the  animals  
were inocula ted  as follows: the  animals  of the  group A 
were in jec ted  3 t imes  a week wi th  1 ml of v i t amin  A in 
oil solut ion (300,000 U/ml) ,  i.m. during the  first  2 weeks 
and s.c. in the  th i rd  week. The  animals  of group B were 
in jec ted  in the  same way, only with  o leum heliantis,  
the  so lvent  of v i t amin  A. The  animals  of group C, 
controls,  were in jec ted  only wi th  v i t amin  A, 3 t imes  a 
week, i.m., w i thou t  being inoculated with  encephali to-  
genic emulsion.  In  brief, each an imal  was injected 9 t imes  
wi th  v i t amin  A (2,700,000 U) or  wi th  o leum heliantis.  
Because  of the  tox ic i ty  of the  v i t amin  A adminis tered  in 
high doses, only  the  presence of definite paralysis,  paresis 
or histological  lesions were accepted as an unequivocal  
evidence of the  disease. The  animals  wi th  obvious signs 
of disease were killed the  day  of the onset  of the  symp-  
toms,  while the  others,  including all the  animals  of 
group C, were  killed on the  twenty- f i r s t  day  af ter  inocu- 
la t ion  wi th  encephal i togenic  emulsion. Brains  of all 
animals  were fixed in 10% formalin, embedded  in paraff in 
and the  sections s tained with  hematoxy l in  and eosin. 
Sect ions of 3 levels in bra in  were examined  to find out  the 
his tological  features  of E A E .  

The  animals  of group C exhib i ted  signs of hyper-  
v i taminos is  abou t  2 weeks af ter  the  beginning of the 
t r e a t m e n t ;  the  fur was dry  and rough, and the  eyelids 
showed kerat inizat ion.  

These  animals  became apathet ic ,  anorexic, and lost 
we igh t ;  t h e y  seldom had dis turbances  in walking, and 

Group With lesions of EAE Without lesions 
with without or symptoms of 
symptoms symptoms EAE 

Treated with vitamin A 2 1 10 
Injected with solvent oil 9 1 0 

the bones of the  c ran ium were ve ry  thin.  His tological  
s tudies of the  brain showed h y p e r e m i a  of t he  meningea l  
and cerebral  veins, meningeal  e d e m a  and  e d e m a  of t he  
nervous  mat te r .  

The  da t a  ob ta ined  (Table) suggest  t h a t  h igh doses of 
v i t a m i n  A inhibi t  E A E  in guinea-pigs;  the  results  are  
s ta t i s t ica l ly  s ignif icant  (X2= 13). The  effect  of h igh 
doses of v i t amin  A in E A E  m a y  be due  to i ts  ac t ion  upon 
lysosomal membranes ,  producing  deple t ion  of t he  lyso- 
somes and therefore  suppressing the  de layed  hyper -  
sens i t iv i ty  n. The  hydro ly t ic  enzymes  f rom the  lysosomes 
migh t  p lay  a role in unmask ing  the  encephal i togenic  
ant igen  f rom the  myel in  s t ructure ,  t h a t  hav ing  a role in 
sel f -perpetuat ion of the  disease. In  expe r imen ta l  au to -  
immune  thyroidi t i s  in guinea-pigs, inocuIated wi th  large 
amoun t s  of v i t amin  A, a decrease of the  cellular inf i l t ra tes  
in thyro id  has la te ly  been shown 6. 

Our results  suggest  a lysosome par t ic ipa t ion  in the  
pathogenesis  of E A E  in guinea-pigs;  the  ques t ion  arises 
which are the  cells whose lysosomes p lay  a role in the  
mechanism of the  disease 7. 

Rdsumd. L'enc6phalomy61ite al lergique exp6r imenta le  
n 'apparaSt  pas chez les cobayes  auxque ls  on a inject6 de 
fortes doses de v i t amine  A. 
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Suppression of Immunization to Tuberculosis and Diphtheria by an Extract of Lymphoid Tissue 

A C T H  and  cort isone given in small  doses tend  to in- 
crease resis tance to  infection 1. I t  has been established 
t h a t  these  hormones  have  a d ramat ic  favorable  effect in 
allergic s tates  and in the  'collagen'  diseases. A C T H  and 
cort isone cause a decrease and dissolution of lymphocytes  
wi th  release of lymphocy t i c  cellular const i tuents  a-s. I t  is 
possible t h a t  the  favorable  effect of A C T H  and cort isone 
in hypersens i t iv i ty  and 'collagen'  diseases is media ted  by 
some of t he  components  of the  lymphoid  tissue. 

I t  m a y  be possible to isolate a substance or  substances 
f rom lympho id  tissue which has the  therapeut ic  propert ies  
of t he  cort icosteroids and hopefully,  w i thou t  the  un-  
favorab le  side effects of these hormones.  Thus,  lymphoid  
t issue migh t  represent  a ta rge t  organ in a hypotha lamic  

anter ior  p i tu i t a ry -adrena l  cor t ica l - lymphopoie t ic  sys tem,  
which would  be responsible for an  organism's  react ion to  
stress. In  such a system, the  cel lular  components  of 
lymphoid  tissue m a y  exercise a feedback effect on the  
anter ior  p i tu i t a ry-adrena l  cor t ical-endocrine axis. In  a d d i -  
t ion ,  the  l ymphocy te  componen t s  m a y  possibly be re- 
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