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Summary.  R e a c t i o n s  of  p h t h a l i d e  a n d  6 - c h l o r o p h t h a l i d e  
w i t h  s o d i u m  s a l t s  o f  t h i o p h e n o l s  g a v e  o - ( p h e n y l m e r c a p t o -  
m e t h y l ) b e n z o i c  a c i d s  ( I I I ) ,  w h i c h  w e r e  c y c l i z e d  b y  t h e  
a c t i ( m  of  p o l y p h o s p h o r i c  ac id  to  6, l 1 - d i h y d r o d i b e n z ( b ,  e)-  
t h i e p i n - 1  1 -ones  (I). T h e s e  k e t o n e s  w e r e  t r e a t e d  w i t h  3-di -  
m e t h y l a m i n o p r o p y l m a g n e s i u m  c h l o r i d e  a n d  o t h e r  b a s i c  
G r i g n a r d  r e a g e n t s  a n d  t h e  p r o d u c t s  (IV) d e h y d r a t e d  to  a 
s e r i e s  of  1 1 - ( a m i n o a l k y l i d e n e ) - 6 ,  l l - d i h y d r o d i b e n z ( b ,  e)- 

t h i e p i n s  (V), t h e  h y d r o c h l o r i d e s  o f  w h i c h  s h o w  psycho-  
t r o p i c  a c t i v i t y .  
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E.  ADLEROVA u n d  Z. j .  VEJ DELEK 

Forschungsinstitut /iir Pharmazie und Biochemie, Prag 
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Cytotox ic  Action of Nucle ic  Acids  

I n  e a r l i e r  s t u d i e s ,  i s o l o g o u s  a n d  h o m o h ) g o u s  b o n e  
m a r r o w  cel ls  w e r e  e m p l o y e d  to  i n d u c e  s u r v i v a l  of  m i c e  
s u b m i t t e d  t o  a l e t h a l  d o s e  o f  t h e  c y t o t o x i c  c o m p o u n d  
D i m e t h y l -  M y l e r a n  (2 : 5 - d i m e t h a n e s u l p h o n o x y h e x a n e  ; 
I )MM) a,.0. I n  t h e s e  e x p e r i m e n t s ,  p r a c t i c a l l y  1 0 0 %  s u r v i v a l  
w a s  o b t a i n e d  w i t h  i s o l o g o u s  cel ls .  T h e  r e s u l t s  p r e s e n t e d  in 
t h i s  n o t e  s h o w  t h a t  t h e  a c t i o n  o f  n u c l e i c  a c i d s  o n  i s o l o g o u s  
b o n e  m a r r o w  cel ls  in vitro wil l  d i m i n i s h  t h e i r  c a p a c i t y  to  
e n s u r e  s u r v i v a l .  

E i g h t  w e e k  o ld  f e m a l e  m i c e  of  t h e  C B A  i n b r e d  s t r a i n  
w e r e  g i v e n  I ) M M  i n t r a p e r i t o n e a l l y  in  t h e  l e t h a l  d o s e  of  
17 m g / k g .  I s o l o g o u s  d o n o r  b o n e  m a r r o w  cel ls  w e r e  p ro -  

Effect of nucleic acids on the curative action of bone marrow cells 
against lethal doses of Dimethyl-Myleran 

Cells per Incubating Incubating Nucleic Concen- Survival 
recipient time [nedillm acids tration rate 

I() 6 rag/nil 

3o 1211 rain (L 15 i'~t NaCI a 5[5 
"10 60 rain ti. I5 3/NaC1 a . . . .  5/5 
3o 611 rain o.5 M NaC1 a - 5[5 
°5 12o rain 11,5 M NaCI" - -  6/6 
~5 1"21train 1L5 M NaC1 a I)NA/RNA 0.:15 1)/7 

~-~ 30 ntin b (L 15 ~I NaC1 a . . . . . . . . . . .  5#; 
7) 311 rain b 11.D 31 NaC1 a . . . . . . . . .  2[5 

15 31t rain b 0.5 M NaCl a 1)NA/RNA o.:15 11]4 
5 8 h 1 ',V,t c . . . . . . . . .  1/4 

15 Sh  199 I)NA/RNA 11.35 1/4 
15 30 Illilt b 11.15 AI NaC1 a . . . . . . . . . . .  4/4 
15 311 rain b 11.15 31 NaC1 a I)NA/RNA 1t.35 4/8 
3 31) rain b 11,15 M NaCI DNA 11.7 1/5 

o.5 6 h 199 . . . . . . . .  111/I(1 
n.5 () h 199 1)NA ().~4 5/9 
11.5 (i h 1,19 I)NA/IINA 1.2 3/11 
o.5 (i h 19~.) I)NA/RNA o.35 5/7 

); 3Omin 0 .15MNaCl  herring t).5 I/4 
sperm DNA 

); 311 nlin 0.15 M NaC1 rat liver RNA 11.5 4/4 
1i 1; h 199 herring ().5 3/4 

sperm DNA 
6 1i h 199 rat liver RNA ().5 2/4 

The cells were incubated at 37: C, except those annoted below. In the 
I)NA/RNA complex, only the DNA concentration was determined by 
employing the Dipheuylamine method. The herring sperm DNA had 
been prepared according to E. R. M. KAY, N.S. SIM~mNS, and A. L. 

I)OUNCE, J. Amer. chem. Soc. 74, 1724 (105o). 

a Plus 0.f1111 ill EDTA 
b Incubated at roOill tenlperature. 
'" Tissue culture medium (Glaxo). 

c u r e d  f r o m  t h e  f e m o r a  an t i  t i b i a e  ()f o t h e r  C B A  female  
m i c e  a n d  i n c u b a t e d  w i t h  o r  w i t h o u t  a d d i t i o n  of  nucleic  
a c id  p r e p a r a t i o n s .  T h e  i n c u b a t i n g  c o n d i t i o n s  for  these  
cel ls  v a r i e d  as  s h o w n  in  t h e  a c c o m p a n y i n g  T a b l e .  The  
n u c l e i c  a c i d s  we re  p r e p a r e d  f r o m  C B A  m o u s e  sp l eens  
a c c o r d i n g  t o  KIRBY a. T h e  d e o x y r i b o n u c l e i c  ac id / r ibo -  
n u c l e i c  a c id  ( D N A / R N A )  c o m p l e x  o b t a i n e d  a f t e r  seve ra l  
r e p r e c i p i t a t i o n s  in 2 - e t h o x y e t h a n o l  w a s  f i n a l l y  d i s so lved  
in  2 - 3  m l  o f  0 . 1 5 M  NaC1 a n d  w a s h e d  5 t i m e s  w i t h  e ther ,  
w h i c h  t h e n  w a s  c a r e f u l l y  v a c u u m - e x t r a c t e d  a t  35°C.  No  
t r a c e  o f  p h e n o l  c o u l d  b e  d e t e c t e d  in  t h e  e n d  p r o d u c t  wi th  
FeC1 a. T h e  p r o t e i n  c o n t e n t  of  t h e  D N A / R N A  p r e p a r a t i o n  
e x t r a c t e d  w i t h  t h e  u t i l i z e d  m e t h o d  is c o n s i d e r a b l y  less 
t h a n  1 % .  D N A  w a s  o b t a i n e d  b y  e x p o s i n g  t h e  D N A / R N A  
c o m p l e x  t o  r i b o n u c l e a s e  fo r  2 h a t  22°C.  T o  s o m e  of  t he  
celt  s u s p e n s i o n s  h e r r i n g  s p e r m  D N A  o r  r a t  l i ve r  R N A  was  
a d d e d .  A f t e r  t h e  i n c u b a t i o n  t h e  cel ls  we re  w a s h e d ,  re- 
s u s p e n d e d  in  0 . 1 5 M  NaC1 a n d  i n j e c t e d  (0.2 ml)  i n t o  t h e  
t a i l  v e i n  of  t h e  r e c i p i e n t  m i c e  t r e a t e d  3 - 8  h b e f o r e  w i t h  
D M M .  T h e  15 d a y  s u r v i v a l  f r o m  t h e  a c u t e  b o n e  m a r r o w  
a p l a s i a  w a s  t a k e n  t o  i n d i c a t e  t h e  v i a b i l i t y  o f  t h e  in- 
c u b a t e d  cells .  

T h e  r e s u l t s  a r e  g i v e n  in  t h e  T a b l e .  A d d i t i o n  of  nuc le ic  
a c i d s  to  t h e  i n c u b a t e d  cel ls  l o w e r e d  t h e  s u r v i v a l  r a t e  of 
n e a r l y  1 0 0 %  w h i c h  o c c u r r e d  in  t h e  c o n t r o l  a n i m a l s .  F r o m  
t h i s  f a c t  i t  c a n  be  a s s u m e d  t h a t  a c y t o t o x i c  e f f e c t  o f  t h e  
n u c l e i c  a c i d s  r e d u c e d  t h e  v i a b l e  ce l ls  to  a n u m b e r  w h i c h  
w a s  in  m a n y  i n s t a n c e s  i n s u f f i c i e n t  t o  e n s u r e  s u r v i v a l .  
As  i t  c a n  be  s e e n  in  t h e  f i r s t  p a r t  o f  t h e  T a b l e ,  t h e  ef fec t  
w a s  a c c e n t u a t e d  if t h e  cel ls  we re  i n c u b a t e d  in  a h y p e r -  
t o n i c  m e d i u m .  T h i s  c o u l d  be  r e l a t e d  to  s t u d i e s  s h o w i n g  an  
i n c r e a s e d  c e l l m a r  i n f e c t i v i t y  of  v i r a l  n u c l e i c  a c i d s  in  m e d i a  
o f  h i g h  o s m o l a r i t y ' L  As  to  t h e  e f f ec t  o f  h y p e r t o n i c i t y  perse 
o n  cel ls ,  ful l  s u r v i v a l  in  c o n t r o l  g r o u p s  w a s  s t i l l  o b t a i n e d  
w h e n  cel ls  a t  a 25 × 106 p e r  a n i m a l  d o s e  we re  i n c u b a t e d  in 
0.5 M N a C I  for  2 h.  W i t h  l o w e r  cel l  d o s e s  i n c u b a t e d  in  t h i s  
m e d i u m ,  t h e  s m a l l e r  n u m b e r  o f  ce l ls  r e m a i n i n g  v i a b l e  lead  
to  a d e c r e a s e d  s u r v i v a l  r a t e .  T h e  s u r v i v a l  r a t e s  o f  mice  
r e c e i v i n g  d i f f e r e n t  d o s e s  o f  ce l ls  i n c u b a t e d  w i t h  nuc le i c  
a c i d s  in  i s o t o n i c  s a l i n e  o r  u n d e r  t i s s u e  c u l t u r e  c o n d i t i o n s  
w e r e  less ,  b u t  s t i l l  c o n s p i c u o u s l y  r e d u c e d .  D r i e d  a n d  
s t o r e d  D N A  a n d  R N A  f r o m  o t h e r  s o u r c e s  h a d  a w e a k e r  
c y t o t o x i c  e f fec t ,  d e m o n s t r a b l e  o n l y  a f t e r  p r o l o n g e d  
c o n t a c t  w i t h  t h e  cel ls .  T h e  l a t t e r  f i n d i n g  is n o t  s u r p r i s i n g  
w i t h  r e f e r e n c e  to  t h e  f a c t  t h a t  d r i e d  D N A  loses  i ts  
b a c t e r i a l  t r a n s f o r m i n g  a c t i v i t y .  I t  w o u l d  n o t  be  a p p r o -  
p r i a t e  a t  t h i s  t i m e  t o  a t t r i b u t e  t h e  t o x i c  e f f ec t  to  a 
spec i f i c  c o m p o n e n t  of  t h e  D N A / R N A  p r e p a r a t i o n .  Ob- 
s e r v a t i o n s  s u p p o r t i n g  t h e  p o s s i b i l i t y  t h a t  n u c l e i c  ac ids  

G. L. FLOERSHEIM and L. A. F.LSON, Acta haemat.  26, 2,'13 (1961). 
2 G. L. FLOERSHEIM, Med. Exp. 4, 85 (1961). 
a K .S .  KIRBY, Biochim. biophys. Acta 36, 117 (1959). 
4 j .  S. COLTER and K. A. O. I'~LLEM, Fed. Proe. 20, 65o (1961). 
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might  exe r t  a cy to tox ic  ac t ion  are recorded.  Nucleic acids 
induced e.g. cy to logica l  and  c y t o c h e m i c a l  changes  in l iver  
t issue ~ a n d  loss of p a t h o g e n i c i t y  in asci tes  t u m o r  cells 
(af ter  R N A  t r e a t m e n t ) t  

In  c o n n e c t i o n  w i t h  a t t e m p t s  to  induce  h i s t ocompa t ib i l -  
i ty locus t r a n s f o r m a t i o n  in haemopo ie t i c  cells b y  the  
ac t ion  of homologous  D N A  7, the  p re sen t  e x p e r i m e n t s  in- 
d ica te  t he  necess i ty  to  s u b m i t  the  exposed  cells to lower 
DNA c o n c e n t r a t i o n s  t h a n  those  p rev ious ly  used. Th i s  
condi t ion  seems r e l e v a n t  also w i th  r ega rd  to the  h i n t  of an  
exposure  t i m e - t o x i c i t y  re la t ion.  W i t h  t he  long exposu re  
t ime necessa ry  for good cel lu lar  u p t a k e  of D N A  8, the  cyto-  
tox ic i ty  of t he  nucle ic  acid p r e p a r a t i o n  a lone  a t  s imi la r  
c o n c e n t r a t i o n s  would af fec t  t he  v i ab i l i t y  of the  cells to  be 
t r ans fo rmed .  

Zusammen[assung. Mit  e iner  l e ta len  I)osis von  l)i- 
m e t h y l - M y l e r a n  w ) r b e h a n d e l t e  MXuse t iber leben  n a c h  
Trans fus ion  isologer K n o c h e n m a r k z e l l e n .  W i r k e n  Nu-  

kle ins / iuren in vitro auf  die l (nochenn~arkze lk 'n  e i n ,  so  ist 
ihre l ebensu rha l t ende  Kapazit{kt v e r m i n d e r t .  

( ; .  l . ,  I¢IA)I,;I. 'Sttl,;tM !l 

Chester t¢eatly l?esearch Imlitate,  lm/ t tu le  el Cam'er lh'- 
search ." l?oyal Ca~cer Hospital, Londott ( lh~daml), . t pril 17, 
1962. 
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(,qwitzerlaild). This  inve, , t igatioli  ;;'a~, suppor t t , d  b y  gi'ant~, to the 
Ches te r  B 0 a t t y  Ih ,soarch Ins t i t u t e  ( h l a t i t u to  of Cance r  Re~.earch: 
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of t t e a l t h ,  I ' .S .  l 'ubl ic  l h ' a l t h  Service.  

L'activit6 succino-d6hydrog6nasique dans le 
tissu oculaire (6tude histo-chimique)  

Les m 6 t h o d e s  h i s t o c h i m i q u e s  modernes ,  r e la t ives  au 
m 6 t a b o l i s m e  t issula i re ,  o n t  pe rmis  d ' 6 t e n d r e  les conna is -  
sances  que  nous  poss6dions  grace  a u x  d i f f6ren tes  a n t r e s  
m 6 t h o d e s  b ioch imiques .  L ' h i s t o c h i m i e  r end  possibk,,  en  
effet, la local isa t ion,  d a n s  la s t ruc tu re ,  des d i f f6ren tes  
phases  m6tabo l iques .  P a r  cons6quen t ,  la c o m p r 6 h e n s i o n  
des r e l a t ions  qu i  e x i s t e n t  e n t r e  la fonc t ion  e t  ha s t r u c t u r e  
de la cellule v i v a n t e  en es t  facilit6e. 

La  succ ino-d6hydrog~nase  (SD), d e n t  la loca l i sa t ion  
h i s t o c h i m i q u e  d a n s  le t i ssu  ocula i re  fa i t  l ' ob j e t  de no t re  
t ravai l ,  est  une  des d6hydrog6nases  i n t e r v e n a n t  au cours  
du  cycle de Krebs .  Sa pr6sence d a n s  un  t issu ind ique  q u e  ce 
cycle s ' y  d6route  e t  que  ce t i ssu  est ,  p a r  cons6quen t ,  te 
si~ge d ' u n  m 6 t a b o l i s m e  a6robique .  

Pr6c isons  que  la SD se d i s t ingue  des au t r e s  d6hydro -  
g6nases p a r  le fa i t  qu 'e l le  ne transfb1"e pas  d '61ectrons a u x  
coenzymes  py r id in iques ,  ma i s  au  c o n t r a i r e  d i r e c t e m e n t  au  
coenzyme  f lav in ique .  

~. ; °  z., 

a b 

Fig. 1. Cornde h u m a i n e .  L ' ac t i v i t 6  sucdno-d6hydrog6na , ; iqu{  ~ ('st 
prononc~e d a n s  la cot iche basa le  de l '~p i the l ium corn6en (a) et  dan~ 
les cellules endo th ( l i a l e s  (b). (a: N i t ro -BT,  51~o . .  b ;  NT, 17o-, ), 

Mdthode. N . s  e x p & i e n c e s  personnel les  on t  6t6 fai tes  sur  
Iv t issu ocula i re  de l ' h o m m e  et  du  lapin .  Eu  ce qui  conce rne  
ht p r d p a r a t i o n  des t issus  examinds ,  nous  a v o n s  incub6,  
d ' u n e  par t ,  los m{~rceaux de t issu tlc la c o r n & ,  du  corps  
ci l iaire e t  du cr i s ta l l in  et, d ' a u t r e  par t ,  les coupes  en 
congdla t ion  de ces mC'mes tissus,  l .a rdt ine,  en r evanche ,  a 
6t6 incub6e  en cnt ier ,  inclusc  en gdla i ine  e t  coup6e en con-  
# l a t i o n ,  

l ' o u r  le 1NT 1 et  le N'I "2, nous  aw)ns  employ6  la m d t h o d e  
de SELIGMAN et  I{UTI';NI~Ut~(;* modif ide p a r  R o s a  e t  Xq~.- 
LAfCDO 5, en milieu a6robie  it tin pH (Iv 7,6. 1.a m d t h o d e  de 
NACHLAS et  al. ~ a 6t6 employde  p(mr  le n i t r o - l f l  "3. 

Pour  les contr61es, nous  a v o n s  incub6 10s t i ssus  dans  le 
milieu e x e m p t  de succ inan te .  

t iodoi~twnyl_nitroptwtG:l_l~het ly I te t razo l imn ( I X T / .  
2 Ne ~tetrazoliunl (NT). 
:l N i t r o -b lue  t o t r a z o l , u m  (nitro-l~sT), 
4 A. M. SF~'LI(;:~IAN et  M. RUTENIHIR(;, S('ioIIC(' II;I, :H7 (I~.;DI). 

C, (L R o s A e t  J .  T. VFLARDO, J .  t l i~ t . chen l .  Cy toche in .  2, 1 IO(I;~D.I), 
6 ?i|..~l. NA('lll'.AS, "[SOU |~VCAN-CIIUNG, ]2 I)E SOUZA, CIIAO-.t"~IIING - 

CIIEN(. o t m .  M. SELI(;MAN, .l- His tod~em.  C y t - t ' h e m .  5, -120 (l~Zff). 

Fie. ~.. Ep i t ( .h l ium du cri~.tallin h u m a i . .  I ?ac t i v t t ( . . u rc in~ -d~ ' -  
hydr~g~nasique ~'~t trbs intense (lans h" c>'t~q~lasme des cdlul~,s 

( N i t r . - l f l ' ,  107o . ). 


