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Small intestine of albino male rats (Wistar strain) weighing about 250 g. Length of perfused intestine 30 cm starting from pylorus, fresh weight 
1 .52~0 .08  g. hfit ial  q u a n t i t y  of c i rculat ing solution 50 nil. T ime  of perfusion 1 h. T e m p e r a t u r e  of per fus ingsolu t ion  38°C. Oxigenation with 

a m i x t u r e  of O 2 95% and  C(.)a 5%.  The  n u m b e r  of exper iments  (n) for each group  and the lnean values  q- S. F,. are  reported.  

I 'erfusing solution Transpor t ed  T ran sp o r t ed  T ran sp o r t ed  Transp .Na{E)  Glucose concen- 
solution Na glucose Transp.Gluc.(~l l)  t ra t ion in t ransp .  
ml/h ~l ';/h b~*I/h sol. m M ] l  

Tota l  
disappeared 
glucose a IxMI h 

Krebs + glucose 13,9 inM/l  11 = 8 

Krebs + glucose as above  NaC1 conten t  
reduced to 84 m M / l  and addi t ion of an 
i~osmolar q u a n t i t y  of urea  n = S 

Krebs + glucose as above  NaCI con ten t  
reduced to 54 mM/1 and addi t ion of an 
isosmolar  q u a n t i t y  of urea n : 7 

l,~rel)s glucose as above  NaCI reduced 
to 54 inal/l  and addi t ion of an isosmolar  
q u a n t i t y  of inamfitol  n = -1 

Krebs + glucose as above Na reduced to 
84 m E[I and addi t ion of an isomolar  
q u a n t i t y  of K n =: s 

Krebs + glucose as above Na reduced to 
54 m E / l  and  addi t ion of an isomolar  
q u a n t i t y  of K n = 8 

3.33 i 0.34 52O ~ 5O 75.5 ± 12.2 9.5 :J: 1'2.2 27.4 ± 5.l  275 i 17 

2.08 ~::: 0.22 290 -L :1o 21.1 ~c 2.(1 1.1.2 :+2 1.2 10.3 -}- o.8 :'1o9 Jr- 6.6 

O~.lt~ :}: O,25 14~.~ ~_ 19.~; a4.g ~ ~1,3 6,3 :~ 1.5 13.7 _~ 3.1 2:~2 -L 33 

1.56 ~ o.60 1()8 ~_ to 12,2 ~2 -1.9 13,1 :}:: 2.5 6.6 ~ 1.25 356 i -15 

1.46 ::~: 0.27 '2oo ~- 28 1'2.4 ~- 2.1 21.1 ::~ 6.3 g.71 ± tl.4 1.96 ~- 21.5 

o.67 :)= 0. to  ~;~.5 @ 7.4 "L4 J= o,4 7.:~ ~r o..9 5.3 ± o,5 133 ~= 12.6 

a Glucose of the  initial pool not recovered  in perfusing and collected fluids at  the end of exper iments .  

be due  to  t h e  in f luence  of t he  increase  in p o t a s s i u m  con-  
c e n t r a t i o n  r a t h e r  t h a n  to  a decrease  in sod ium.  

In  conc lus ion  i t  c a n  be  supposed  t h a t  sod ium t r a n s p o r t  
is necessa ry  chief ly  for t he  ex t ru s ion  of glucose f rom the  
cells in  t h e  serosal  m ed i um .  T he  necess i ty  of s o d i u m  
t r a n s f e r  for t h i s  las t  s t ep  of glucose t r a n s p o r t  seems  no t  to  
o r ig ina te  f rom the  r e s t r i c t ion  of t he  vo lume  of t r a n s p o r t e d  
water .  In  effect  w a t e r  t r a n s p o r t  does  no t  decrease  to t he  
s ame  e x t e n t  as sod ium,  especial ly  in t h e  e x p e r i m e n t s  in 
which  u r ea  is e m p l o y e d  as  s u b s t i t u e n t ,  a n d  t h e  glucose 
c o n c e n t r a t i o n  in t he  t r a n s p o r t e d  f luids falls below the  
level  p r e s e n t  in t h e  controls .  The re  is t h u s  same  ev idence  
for a d m i t t i n g  t h a t  t h e  e x t r u s i o n  of glucose f rom t h e  cells 
is d e t e r m i n e d  b y  a m e c h a n i s m  more  c o m p l i c a t e d  t h a n  a 
s imple  phys ica l  diffusion.  

Riassunto. Vengono  r i p o r t a t i  i da t i  o t t e n u t i  sut t raspor to  
di  sodio e di glucosio a t t r a v e r s o  l ' i n t e s t i no  isola to  di  rat to,  
per fuso  con soluzioni  i so ton iche  a d iverso  c o n t e n u t o  di 
sodio. Da  ques t i  da t i  a p p a r e  che non  solo il t r a s p o r t o  di 
sodio  d ipende  da l l a  c o n c e n t r a z i o n e  di sodio nel  liquido 
mucosale ,  m a  a n c h e  il t r a s p o r t o  di  glucosio.  Si p rospe t t a  
l ' ipotesi ,  inol t re ,  che il passaggio  di sodio da l la  mucosa  alla 
s ierosa sia necessar io  s o p r a t u t t o  pe r  il t r a s f e r i m e n t o  del 
glucosio dal le  cel lule aI l iquido serosale.  

S. Ross I ,  C. LIPPE, a n d  V. CAPRAR0 

Istituto di Fisiologia ~,enerale dell'Universith di Milano 
(Italy), Apri l  16, 1962. 

Der iva te  des  6, 1 l - D i h y d r o d i b e n z  (b, e ) t h i e p i n s ,  
e ine  neue  Gruppe  y o n  p s y c h o t r o p e n  S u b s t a n z e n  ~ 

Als F o r t s e t z u n g  unse re r  v o r h e r i g e n  A r b e i t e n  in den  
G r u p p e n  de r  Neuro-  u n d  P s y c h o p h a r m a k a ,  de ren  S t r u k -  
t u r  d u r c h  das  V o r h a n d e n s e i n  eines t r i cyc l i schen  Sys t ems  
m i t  e inem s iebengl iedr igen  Mi t t e l r i ng  c h a r a k t e r i s i e r t  is t  ~, 
g ingen  wir  vor  fas t  zwei J a h r e n  zur  s y s t e m a t i s c h e n  Be- 
a r b e i t u n g  der  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 d e r i v a t e  
fiber. Dieses he te rocyc l i sche  S y s t e m  w ar  bis in neues te  
Zei t  u n b e k a n n t .  E r s t  a m  A n f a n g  dieses J a h r e s  p u b l i z i e r t e n  
STACH und  SPINGLER 8 eine kurze  Mi t te i lung ,  in de r  sie 
die l ) a r s t e l l ung  des 6, 1 1 - D i h y d r o d i b e n z ( b , e ) t h i e p i n - I  1- 
ons  (I, R l -- R 2 .... H) u n d  se iner  2-Methyl -  und  2-Chlor-  
d e r i v a t e  d u r c h  Ringsch luss  de r  e n t s p r e c h e n d e n  o - (Phenyl -  
m e r c a p t o m e t h y l ) b e n z o e s S m r e n  ( I I I )  m i t  P o l y p h o s p h o r -  
s~ture e r w g h n e n  und  zugleich die M6gl ichke i t  de r  we i t e r en  
s y n t h e t i s c h e n  A u s w e r t u n g  dieser  K e t o n e  a n d e u t e n .  Diese 

Arbe i t  v e r a n l a s s t e  uns  zur  vor l / iuf igen Mi t t e i lung  unse- 
rer  b i she r igen  Ergebn i s se  in der  vo r l i egenden  Form, 
obwoh l  unsere  E x p e r i m e n t e  noch  n i c h t  ganz  abgeschlos- 
sen s ind.  

Unse re  e x p e r i m e n t e l l e n  B e m i i h u n g e n  konzen t r i e r t en  
sich in e r s te r  Re ihe  auch  auf  das  K e t o n  I (R 1 = R" = H), 
das  wir  zue r s t  in n iedr ige r  Ausbeu te ,  y o n  de r  S-Benzyl- 
thiosalicyls~iure (II)  ~ ausgehend ,  e rh ie l ten ,  und  zwar 

1 6. Mitt. Synthe t i sehe  Atarac t ica ,  5. Mitt. siehe Ceskoslov. farm.  t l, 
im l ) ruck (1962). 

'-' M. PROTlVA et al., Exper .  1: L 291 (I.957); Coll. Czeehoslov. Chem. 
Communs .  23, 1330, P.)41 (1958); 24, 207, 3955 (1959); J .  Med. 
Pha rm.  Chem. 4, 41 I ( t961);  ( 'eskoslov.  fa rm.  10,459, 5o6 (1961}; 
11, 3 (1962). 

a K. STACH und H. SelNC*LER, Angew.  Chem. 74, 31 (1962). 
4 H. APITZSCH, Ber. d tsch,  chem.  Ges. 4t;, 3102 (1913). 
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Tab. I. Schmelzpunkte der 6,11-1)ihydrodibenz(b,e)thiepinc I, IV 
und V (CRaR ~ = CHCH~CH:~N(CHa)~) 

Nr. R1R ~ 1 IV V-HCI 

1 H 86-8T' 13o-131" "218-22| 
2 2-CH a 119-121 ° 142-143" 2'20" 
3 4-CH a 11)9 111 ~ IG-I 166" 195-1!~7 
4 2 - C = H  s 5'2 5 3  Ill;S- I :l,tl 21R)-'2t11 ' 

5 ' 2 - n - C a l l  7 86-87 ° 
6 2-iso-CaH 7 94-95" 169-17tl 198-goo 
7 '2-n-C~H~ 58-OY' 122 '~ 9N-IOl ' 
8 `2-CH~CnH ~ 155-156 ~' 1`22-123' 
9 2-F 1111 105 ° 155 156' (A) `229-231' 

(B) I.q0-l:) t 
10 2-C1 136" 152-153 `2-14-2-17 
11 9-C1 89 ~0'-' t4.1-145" 184-185 
1`2 2,9-Cli 135-136 ~ 166-16.T' '2;13-2:~6" 
13 2-Br 151-156 ° 164-165" 260-`261 ° 

Tab, II. Schmelzpunkte der 6, 11-1)ihydrodibenz(b,e)thiepine IV und 
V (R ~ - R ~ H) mit heterocyclischen Substi tuenten in dec Seiten- 

kette 

Nr. CRaR 4 1 V V*HCI 

/ r \  
1 -C HCH2CH2N~__ / 185-1x6" '260-~262° 

/ - - \  201 2(,;  25~;- 2~;:1' 
2 -CItCH~CHoN NCtt a (2 ItCI) 

X _ _ /  

3 -CHCH2-'....N j 188-18!1 198- 2t~ 1' 

I 
CHs 

4 -CH ( " ~ l  I~iS-17o I;~1 1~31 ' 
/ /  
"-..N / 

I 
CHs 

( l u r ch  C y c l i s i e r u n g  i h r e s  A n h y d r i d e s  ( S m p .  105 106") o d e r  
C h l o r i d s  (S top .  1 1 7 - 1 1 9  °) be i  d e r  E i n w i r k u n g  v o n  Alu -  
m i n i u m c h l o r i d  in N i t r o b e n z o l  5. N e u l i c h  h a b e n  wi r  f e s t -  
g e s t e l l t ,  d a s s  w e i t  w ) r t e i t h a f t e r e  A u s g a n g s s t o f f e  f a r  K e -  
t o n e  w m  d i e s e m  T y p u s  (lie S / i u r en  111 s i n d ,  (tie wi r  viel  
e i n f a c h e r  a l s  STAt'H u n d  SP1NGLER a g e w a n n e n ,  n / i m l i c h  
d u r c h  U m s e t z u n g  w m  P h t a l i d  u n d  s e i n e r  l ) e r i w t t e  m i t  
N a t r i u m s a l z e n  d e r  T h i o p h e n o l e  in s i e d e n d e m  ]~,thanol.  
A u f  d i e se  \Ve i se  h a b e n  wir  b i s h e r  d i e  f o l g e n d e n  SXtlren i i  l 
in A u s b e u t e n  y o n  8{) 9 5 %  h e r g e s i e l l t  (]~1R2 u n d  S m p .  a n -  
g e g e b e n ) :  H 113-1l~)  '~, 2 ' -CH a 1 0 9 - 1 1 0  `~, 4 ' - C H  a 1 3 0 - 1 3 7 " ,  
4 ' -C2H 5 80 91", 4 ' - n - C a l l  7 96 ~, 4 ' - i s o - C s H  ~ 8 6 - 8 7  °, 4 ' - n -  
C41q ~ 100 103", 4 ' -CHeC61t  5 12l  122 ~', 5-C1 127--129 ° , 4 ' - F  
t 3 1 - 1 3 2  °, 4 ' -C t  1 3 5 - 1 3 T  ' ,  4 ' - B r  1 4 2 - 1 4 5  °, 4 ' - J  1 4 9 - 1 5 1  °, 
5,4'-C12 142 -144" ,  4 ' -OCI ' I  a 121 122", 4 ' -OC~H s t 4 2 - 1 4 3 %  
4" -O-n-Ca l l  7 1 1 7 - I 1 8  °, 4 ' -O-n-C.1H 9 111 112", 4 ' - O - i s o -  
C4]t 9 130 -131" ,  4 ' - ( ) - i so-C~H H 111 .112" ,  4 '-¢)-n-C611)a 
8 4 - 8 5  ~, 4 ' - S C H ~  13(1 131". 

l ) ie  m e i s t e n  d i e s e r  S / i u r en  w u r d e n  d u r c h  F . i n w i r k u n g  
t ier  P o l y p h o s p h o r s / i u r e  c y c l i s i e r t  ( l { e a k i i o n s t e m p e r a t u r  
u n g e f g h r  g l e i ch  d e m  S m p .  d e r  S/ iure ,  R e a k t i o n s z e i t  1 -2  h) ,  
w o b e i  in A u s b e u t e n  v o n  6 0 - 9 5 ° 0  d ie  K e t o n e  I r e s u l t i e r t e n .  
l ) ie  U m s e t z u n g  d i e s e r  K e t o n e  m i t  3 - 1 ) i 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  ~ in  e i n e r  . ; ~ t h c r - F ; e n z o l m i s c h u n g  
t i e fe r t e  (tie k r i s t a l t i n e n  C a r b i n o t e  IV,  (tie d u r c h  k u r z e s  
A u f k o c h e n  m i t  3 N H2S()  4 d e h y d r a t i s i e r t  w u r d e n .  I fie e n t -  
s t a n d e n e n  B a s e n  V ( G e m i s c h e  v o n  g e o m e t r i s c h e n  l so -  
m e r e n )  f f i h r t e n  wi r  in  t t y d r o c h l o r i d e  t iber ,  d e r e n  R e k r i -  
s t a l l i s a t i o n  i m m e r  w e n i g s t e n s  zu e i n e m  i n d i v i d u e l l e n  geo-  
m e t r i s c h e n  l s o m e r  f t ih r te .  In  d e r  T a b e l l e  1 s i n d  (lie 
S c h m e l z p u n k t e  d e r  d a r g e s t e l l t e n  K e t o n e  I, C a r b i n o l e  IV 
u n d  H y d r o c h l o r i d e  d e r  u n g e s / i t t i g t e n  B a s e n  V a n g e g e b e n .  

1 )as  G r u n d k e t o n  (I, R l R 'a H ) w u r d e  d a n e b e n  n o c h  
d e r  E i n w i r k u n g  y o n  e i n i g e n  w e i t e r e n  b a s i s ( h e n  G r i g n a r d -  
R e a g e n z i e n  in T e t r a h y d r o f u r a n  u n t e r z o g e n ,  (lie a u s  
3 - P i p e r i d i n o p r o p y l c h l o r i d ,  3 - ( N ' - M e t h y l p i p e r a z i n o ) p r o p y l -  
ch lo r i d ,  2 - ( N - M e t h y l - 2 - p i p e r i d y l ) - g t t h y l e h l o r i d  u n d  N-  
M e t h y l - 3 - p i p e r i d y l m e t h y l c h l o r i d  d a r g e s t e l l t  w u r d e n ,  l l ie  
e r h a l t e n e n  C a r b i n o l e  IV w u r d e n  e b e n f a l l s  d e h y d r a t i s i e r t  
u n d  d ie  B a s e n  V in H y d r o c h l o r i d e  i i be rge f t i h r t ,  l ) i ese  S u b -  
s t a n z e n  s i n d  in d e r  T a b e l l e  11 z u s a m m e n g e s t e l l t .  

R e d u k t i o n  d e s  K e t o n s  I (R  ~ - R 'a -:: H) m i t  N a t r i u m -  
b o r h y d r i d  in M e t h a n o l  l i e fe r t  d a s  6, l l - l ) i h y d r o d i b e n z -  
( b , e ) t h i e p i n - I I - o l  ( S m p .  1 0 7 - 1 0 8 ' ) .  l ) ie  O x y d a t i o n  d e s  
K e t o n s  m i t  d e r  / i q u i v a l e n t e n  M e n g e  v o n  W a s s e r s t o f f -  
s u p e r o x i d  bei  Z i m m e r t e m p e r a t u r  e r g a b  d a s  e n t s p r e -  
c h e n d e  S u l f o x i d  ( S m p .  97-100'~);  d a s  i i be r sch f i s s ige  ( ) x y -  
d a t i o n s m i t t e l  in s i e d e n d e r  E s s i g s / i u r e  t i e fe r te  d a s  Nulf(m 
(Snap.  127-12S" ) .  

Die H y d m c h l o r i d e  d e r  u n g e s / t t t i g t e n  A m i n e  V w u r d e n  
vor l /h l f ig  v o n  H e r r n  Prof .  l ) r .  Z. VOTAVA u n d  1;rau I ' h M r .  
J .  METVgOVk i m  1 ) h a r m a k o l o g i s c h e n  l . a b ~ ) r a t o r i u m  u n s e -  
res  l n s t i t u t s  u n t e r s u c h t ,  b e s o n d e r s  v o m  G e s i c h t s t ) u n k t  
d e r  W i r k s a m k e i t  a u f  d a s  z e n t r a l e  N e r v e n s y s t e m  a u s .  I)ie 
a u s f i i h r l i c h s t e n  E r g e b n i s s e  s t e h e n  bei  t ier  e i n f a c h s t e n  S u b -  
s t a n z  (V-HCI ,  R 1 1¢ 2 h 'a t i ,  h 'a CII2CH2N(CIIa)2)  5 
z u r  V e r f f i g u n g ,  (lie in d e n  g r u n d l e g e n d e n  T e s t e n  (der  r()tie- 
r e n d e  S t a b ,  l ) o t e n z i e r u n g  d e r  T h i o p e n t a l - N a r k o s e )  e i n e  
m i l d e  a t a r a k t i s c h e  W i r k s a m k e i t  a u f w e i s t ,  l ) i ese  S u b s t a n z  
wi rd  n u n  u n t e r  d e r  g e n e r i s c h e n  B e z e i c h m m g  (, P r o t h i a d e n  ,) 
k l i n i s c h  g e p r t i f t ,  w o b e i  sie b is  j e t z t  e i n e n  ~ thn l ichen  W i r -  
k u n g s c h a r a k t e r  wie  I m i p r a m i n  ze ig t  L 

:~ Tschoch()slowak. Patcntanm('ldun~ PV 356|-191;I, 
A. MArxER, |h ' lv .  chmt. Acta 24, 2151". (Da.I1). 

7 l{. VENCOVSK'," (Psychiatr*~chc l(Iinik, Pilscn), pcrsimlichc Mit- 
teihmg. 
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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 .  

M. PROTIVA, M. RAJgNER,  V. SEIDLOVA, 
E.  ADLEROVA u n d  Z. j .  VEJ DELEK 

Forschungsinstitut /iir Pharmazie und Biochemie, Prag 
( Tschechoslowakei), 26. ) Idrz  1962. 

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 he  
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  
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