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Table I. Effect of 5-azacytidine onlymphoid leukaemia in AK inbred Table II. Effect of various cancerostatic substances on lymphoid 
mice leukaemia in AK inbred mice 

Dose of 5-azacytidine No. of leukaemic deaths % g0-day Substance tested Dose and no. of % response ~ 
and no. of doses i.p. after fz0 days survivors doses i.p. 

100 mg/kg 1 x 1~/8 75 u 

l0 mg]kg 5 x, 0]8 100 
alternate day schedule 

5 mg]kg 7 x, daily 1~/8 87.5 

Eight control mice died after 6.6 4-0.5 days of leukaemia. Therapy 
initiated always 24 h after inoculation of leukaemie cells (107). - 

18th day after inoculation, b 1 mouse died on the tenth day of 
irttestinal haemorrhage, lymphoid hypoplasia and bone-marrow de- 
pression without macroscopieal or cytological signs of leukaemia. 

4-Amino-pteroyl- 0.250 mg]kg 4 x, 80.5 
glutamic acid alternate day schedule 

5-Bis-(2-chloroethyl)- 0.250 mg/kg 9 ×, 16 
aminomethyluracil daily 

6-Azauridine 500 mg/kg 6 ×, 36.6 
daily 

6-Mercaptopurine 10 mg]kg 7 x, 11 
riboside daily 

Response is given in % increase in survival time. Therapy initiated 
always 24 h after inoculation of leukaemic cells (10~). 

possesses  c a n c e r o s t a t i c  ac t iv i ty .  A n o t h e r  cance ros t a t i c  of 
the  same  type ,  6-azaur id ine ,  i nh ib i t s  t he  g r o w t h  ot E. coli 
B b y  50% a t  1300 t~g p e r  ml.  T h e  i n h i b i t o r y  effects  of 
5-AzCtZ o n  E. coil can  be  r eve r sed  b y  uracil ,  u r id ine  a n d  
c y t i d i n e ;  t h i s  c lear ly  i nd i ca t e s  t h a t  5-AzCR is i n t e r f e r ing  
w i t h  t he  b io syn the s i s  of t he  p y r i m i d i n e  c o m p o n e n t s  of 
t he  nucle ic  acids or  w i t h  t h e i r  i n c o r p o r a t i o n  in to  bio-  
po lymers .  

5-AzCR is s o m e w h a t  toxic  to  m a m m a l s .  I n  mice of in-  
b r e d  s t r a i n  AK,  t h e  acu t e  t o x i c i t y  (LDs0) is a b o u t  150 
mg/kg .  Depress ion  of t he  bone  m a r r o w  a n d  t he  h y p o -  
p las t i c  i n v o l u t i o n  of t h e  l y m p h a t i c  s y s t e m  are  t he  m a i n  
tox ic  m a n i f e s t a t i o n s .  

I n  a g r e e m e n t  w i t h  these  effects,  t he  new a n t i m e t a b o l i t e  
is a p o t e n t  i n h i b i t o r  of t he  l y m p h o i d  l e u k a e m i a  of t h e  in-  
b r ed  A K  mice  (Table  I). I t  is r e m a r k a b l e  t h a t  even  a single 
dose (100 mg/kg) ,  t h o u g h  p r o v o k i n g  some tox i c  effects,  
increases  t he  s u r v i v a l  t i m e  v e r y  cons iderab ly .  T he  leu- 

k a e m i a  of A K  mice  is r e l a t i ve ly  r e s i s t a n t  to  chemo-  
t h e r a p y ,  especia l ly  as c o m p a r e d  w i t h  l y m p h o i d  l e u k a e m i a  
L 1210. F o r  compar i son ,  t he  effects  of va r i ous  we l l -known  
c a n c e r o s t a t i c  agen t s  on  A K  l e u k a e m i a ,  as d e t e r m i n e d  in 
ou r  l abo ra to ry ,  are l i s ted  in  T a b l e  I I .  

A n  ex t ens ive  i n v e s t i g a t i o n  of t h e  n e w  c a n c e r o s t a t i c  
subs t ance ,  i nc lud ing  cl inical  t r ia ls ,  is u n d e r  way.  

Zusammen/assung. Die h o h e  b a k t e r i o s t a t i s c h e  u n d  can-  
ce ros t a t i s che  W i r k u n g  eines n e u e n  A n t i m e t a b o l i t e n ,  5- 
Azacy t id in ,  wi rd  besch r i eben .  
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Reaction of Gold with Collagen in v ivo  

Gold in t he  fo rm of t h io -complexes  is successful ly  used  
in  t h e  t r e a t m e n t  of r h e u m a t o i d  a r th r i t i s ,  one  of t he  so- 
cal led col lagen diseases.  A l t h o u g h  th i s  m e t h o d  of  t r e a t -  
m e n t  is c o m p a r a t i v e l y  old, t h e  m o d e  of ac t ion  of gold 
complexes  h a s  n o t  been  de f in i t e ly  e luc ida ted .  As i t  c an  be  
a s s u m e d  t h a t  r e ac t i on  of gold c o m p o u n d s  w i t h  collagen 
is s imi la r  to  t h a t  of o t h e r  h e a v y  meta l s ,  we h a v e  t r i ed  to  
p rove  e x p e r i m e n t a l l y  t he  b i n d i n g  of gold in to  t h e  col lagen 
s t ruc tu re .  

F o r  th i s  pu rpose  collagen f ibres  f rom taf t  t e n d o n  of r a t s  
(RTT)  of W i s t a r  s t r a i n  (Rattus norvegicus va t .  alba), 
t r e a t e d  w i t h  gold s o d i u m  th io su l f a t e  ( ' S a n o c r y s i n '  - 
D a n s k  C h e m o t e r a p e u t i s k  Selskab,  D e n m a r k ) ,  2 mg]100 g 
of b o d y  w e i g h t  p e r  week,  were  s u b j e c t e d  to  e l ec t ron  
microscope  o b s e r v a t i o n s  a n d  to  m e a s u r e m e n t s  of t e m -  
p e r a t u r e  of s h r i n k a g e  1, swell ing ~, a n d  c o n t r a c t i o n - r e l a x a -  
t i on  3. 

W e  h a v e  found  t h a t ,  in  t he  e l e c t r o m i c r o g r a p h  of R T T  
col lagen f r o m  a r a t  t r e a t e d  for 18 weeks w i t h  Sanocrys in ,  
t h r e e  d a r k  b a n d s  c a n  be  de tec ted ,  two  of t h e m  a p p e a r i n g  

c o m p a r a t i v e l y  da rk .  These  two  b a n d s ,  60 a n d  100 /k  un i t s  
wide, are  60 ]k u n i t s  a p a r t .  T h e  t h i r d  b a n d  in t he  midd le  
of t he  l i gh t  b a n d  is 3 0 / k  un i t s  wide  (Figure  1). As far  as 
we are  i n f o r m e d  f r o m  t h e  l i t e r a tu re ,  t h i s  is t he  f i rs t  case 
of e l ec t ron  mic roscope  d e m o n s t r a t i o n  of t h e  b i n d i n g  of 
gold w i t h  col lagen u n d e r  cond i t ions  in vivo. 

O t h e r  m e t h o d s  used  in  ou r  e x p e r i m e n t s  were  to  p rove  
the  b i n d i n g  of gold w i t h  col lagen in t he  ear l ier  s tages  of 
t h e  t r e a t m e n t .  W i t h  t h e  use  of al l  m e t h o d s  m e n t i o n e d  
above ,  d i s t i n c t  c h a n g e s  in t h e  m e a s u r e d  q u a n t i t i e s  were 
obse rved  e v e n  a f t e r  f i r s t  in jec t ions  of gold (Figures  2-4).  
F r o m  t h e  r e su l t s  o b t a i n e d ,  i t  c a n  be  a s s u m e d  t h a t  in te r -  
ac t ion  of col lagen w i t h  gold is p r inc ipa l ly  s imi la r  to  

1 G, C. NUTTING and R. BORASKV, J .Amer. Leather chem. Assoc, 
43, 96 (1948). 
J. PoucHLv and I. VAVRUCH, Physical Chemistry o] Colloid Sys- 
tems {SNTL, Prague 1960, in Czech.). 

3 Z. DEYL and J. ROSMUS, Report at the I. Conference on Collagen 
Proteins (Vclkc Karlovice, September 1963). 
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Fig. l .  Electron micrograph of.rat tai l  tendon collagen (RTTC) from 
the experimental  animal t reated with gold sodium thiosulfate 

(Sanocrysin) in vivo. 

.... 

o Control 

5 10 15 2,0 ?,5 30 3,5 ~0 .~5 

7(min) 

Fig. 4. Swelling of RTTC after 4 weeks of t reatment.  
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Fig. g. Temperature of shrinkage of RTTC after 4 weeks of t reatment  
with gold sodium thiosulfate. 
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Fig. 3. Contraction-relaxation of the same specimen. 

tanning of collagen with some heavy metals (Zr, Cr) in 
vitro. 

From the biological point of view, most interesting 
seems to be the fact that  gold reacts with collagen in vivo 
when compounds of gold are administered to the experi- 
mental  animal. The application of gold results in an in- 
crease of the number of cross linkages leading to higher 
structural stability or, according to the biological termi- 
nology, to a specific type of the ageing of collagenous 
structures. I t  may be assumed tha t  an increased structural 
stability and decreased swelling ability favourably influ- 
ence the course of some inflammatory processes of connec- 
tive tissue. 

Zusammen]assung. M/~nnliche Rat ten  wurden wSchent- 
lich mit  Nat r iumauroth iosu l fa t ,  Sanocrysin,> 2 mg/100 g 
K6rpergewicht i.m. behandelt.  Es wird eine elektronen- 
mikroskopische <~An~/~rbung,~ und erh6hte hydrothermale 
Stabilit/it des Rattenschwanzkollagens beschrieben, was 
zur ErklArung der Wirkungsweise der Goldbehandlung 
bei Polyarthritis beitragen k6nnte. 
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Sur l'identffication des r~sidus C-terminaux 
d'une prot6ine apr~s hydrazinolyse  

En voulant  aborder l '6tude des r6sidus C-terminaux de 
l 'hirudine 1 au moyen d'une hydrazinolyse ~, nous nous 
sommes apergus que les m6thodes existantes ne permet- 
taient  pas d'identifier certains r6sidus susceptibles de se 
t rouver en position C-terminale. Si, en effet, le t ra i tement  
par des ald6hydes ~-4 permet de s6parer les hydrazides des 
acides amin6s C-terminaux lib6r6s par hydrazinolyse, les 
r6sidus de glutamine et  d'asparagine qui se t rouvent  en 
position C-terminale 6chappent ~ ce proc6d6. I1 se produit,  

partir  de ces deux derniers acides amin6s, des hydra- 
zides qui r6agissent 6galement avec les groupes carbonyles. 

La dinitroph~nylation du m~lange r~actionnel, obtenu 
apr~s une hydrazinolyse s, ne r~sout pas plus ce probl~me. 
Cette m~thode permet  certes de r6cup~rer les d~riv6s 
correspondant aux r~sidus C-terminaux d'asparagine e t  
de glutamine, mais ils sont accompagn~s le plus souvent 
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