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OE~IME et  al. 14 f a n d e n  ftir C- t e rmina le  E ledo i s inpep t ide  
d u r c h  E i n b a u  yon  H y d r a z i d b i n d u n g e n ,  dass  diese 
W i r k u n g s z u n a h m e  bei  S t 6 r ung  der  n o r m a l e n  P o l y a m i d -  
s t r u k t u r  aasb le ib t .  Bei  a l len A n a l o g e n  des E1 u n d  P h  
s t i m m e n  h y p o t e n s i v e r  E f f e k t  u n d  g la t tmuskul~t re  Wir -  
k u n g  h in s i ch t l i ch  ih re r  G r 6 s s e n o r d n u n g  gu t  i ibere in  ~5, 
so dass  zur  P r f i fung  de r  Sequenzabh / i ng i gke i t  der  
W i r k s a m k e i t  a u c h  B e f u n d e  a m  M e e r s c h w e i n c h e n - I l e u m  
aussagef/ ihig sind.  

Material und Methoden. Die S P - S e q u e n z e n  w u r d e n  
d u r c h  schr i t twe i se  A nknf i p f ung  de r  Boc-Aminos~Lure- 
t r i c h l o r p h e n y l e s t e r  bzw.  bei  Boc-Gln  u n d  Boc-Arg(NO~) 
fiber d ie  g e m i s c h t e n  A n h y d r i d e  au fgebau t .  3-Lys wurde  
t iber  Bpoc-Lys(13oc)-OTcp,  2-Pro  als B p o c - P r o - O T c p  u n d  
1-Arg als Boc-Arg(NO2) angekuppe l t .  Die A m i n o s c h u t z -  
g r u p p e n  w u r d e n  m i t  HC1, die NO~-Gruppe  m i t  H F  
abgespa l t en .  Alle P e p t i d e  w a r e n  n a c h  Re in igung  e lektro-  
p h o r e t i s c h  u n d  c h r o m a t o g r a p h i s c h  e inhei t l ich .  Sie zeigten 
die e r w a r t e t e n  Aminos&ureana lysen .  Die Syn these  is t  als 
S c h e m a  in F i g u r  2 darges te l l t .  E i n e  aus t f ihr l iche  Ver6f-  
f en t l i chung  da r t ibe r  is t  in  V o r b e r e i t u n g  ~. Zur  b io logischen  
M e t h o d i k  u n d  V e r s u c h s a u s w e r t u n g  vgl. OCHRE et  al.~% ~a. 
Die  Penta~ bis  U n d e k a p e p t i d e  w u r d e n  in dieser  Arbe i t  
a m  Organ  s t e t s  m i t  e inem Lys -Phe - I l e -Gly -Leu-Met -NH~-  
S t a n d a r d  vergHchen.  

Ergebnisse und Diskussion. I n  de r  Tabe l le  s ind die 
r e l a t i v e n  Aktivit{~ten der  f re ien  P e p t i d e  5b bis  11c sowie 
einige ana ly t i s che  D a t e n  zusammenges t e l l t .  Die r e l a t i v e n  
A k t i v i t g t e n  (Verh/ i l tn is  der  ED~0-Werte  ) w u r d e n  auf  
SP  = 100 bezogen.  Die ED~0 fiir S P  wurde  a m  Meer- 
s c h w e i n c h e n - I l e u m  in  v i t ro  m i t  5 •  -~ 2VI e rmi t t e l t .  
S P - S e q u e n z e n  zeigen wie be i  E1 u n d  Ph ,  dass  die W i r k -  
s a m k e i t  bei  8 his  9 Aminos&ureres ten  ein M a x i m u m  
durchl/~uft.  Die Abh/~ngigkei t  der  W i r k u n g  yon  der  
Ke t t en l / i nge  is t  fiir diese 3 P e p t i d e  in F i g u r  3 darges te l l t .  

Der  G a n g  der  b io logischen  Akt ivi t i~t  weist  eine 
gr6ssere ~ h n l i c h k e i t  zwischen den  e n t s p r e c h e n d e n  SP-  
und  P h - S e q u e n z e n  gegent iber  E1 auf, was  d u r c h  die 
gr6sseren G e m e i n s a m k e i t e n  im C- t e r m i na l en  Bere ich  in 
Pos i t ion  8 (vgl. F igu r  1) zu erklf .ren ist. 

I n t e r p r e t i e r t  m a n  die m i t  schr i t twe i se r  Sequenzver -  
1/~ngerung a u f t r e t e n d e  W i r k u n g s s t e i g e r u n g  als Vers t~r-  
keref fek t  u n d  bez i eh t  au f  die essent iel le  C- t e rmina le  
P e n t a p e p t i d s e q u e n z  (wie a u c h  aus  der  Tabel le ,  SpMte 5, 
he rvorgeh t ) ,  so e rg ib t  s ich Itir SP  ein / ihnl iches Bi ld  der  
Wirkungsvers t~Lrkung wie ftir E1 u n d  P h - S e q u e n z e n  
(vgl. auch t i ) .  Das  sp r i ch t  fiir e inen  gle ichen W i r k u n g s -  
m e c h a n i s m u s  der  3 Pep t ide .  M a n  k a n n  s o m i t  Eledois in-  
u n d  P h y s a l a e m i n p e p t i d e ,  die b i she r  als unphys io log i sche  
Pep t idwi rks to f f e  a n z u s e h e n  waren ,  als S t r u k t u r a n a l o g a  
der  bei  W a r m b l f i t l e r n  v o r k o m m e n d e n  u n d  m6gl icher-  
weise R e g u l a t i o n s f u n k t i o n e n  a u s i i b e n d e n  S P  be t r ac t l t en .  

Summary. S u b s t a n c e  P h a s  been  syn thes i zed  b y  s tepwise  
coupl ing  of t r i c h l o r o p h e n y l  es ters  or m i x e d  a n h y d r i d e s  
of Boc- or Bpoc -p ro t ec t ed  amino  acids. I n  t he  gu inea-p ig  
i l eum the  c o n t r a c t i o n s  of N - t e r m i n a l  s h o r t e n e d  s u b s t a n c e  
P pep t ides  are e s t i m a t e d  and  discussed in r e l a t i on  to  t he  
cha in  l eng th .  The  oc t apep t i de  is t he  m o s t  effective,  
s imi la r  to  w h a t  is k n o w n  of eledosin a n d  p h y s a l a e m i n  
C- t e rmina l  sequences .  
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The Effects of S o m e  Tetracyc l ine  Der ivates  on Ehrl ich Asc i tes  Carc inoma and HeLa Cells in vitro 

I n  our  screening  p r o g r a m  of mic rob i a l  m e t a b o l i t e s  as 
the  p o t e n t i a l  canceros ta t ics ,  we are i n t e r e s t ed  ill t h e  
effects of some de r iva t e s  of t e t r acyc l ine  (TC) on E h r l i c h  
asci tes  c a r c i n o m a  (EAC) and  H e L a  cells. VDOVI~ENKO 
s t u d i e d  t he  effect  of TC on r e s p i r a t i on  or on  t he  absorp-  
t i on  of oxygen  b y  E A C cells, a n d  he  found  t h a t  TC 

i n h i b i t e d  t he  endogenous  r e sp i r a t i on  of cancer  cells1-% 
F r o m  the  o the r  subs tances  w i t h  t e t r acyc l ine  charac te r ,  
6 -deme thy l -6 -desoxy te t r acyc l ine  suppressed  t he  g r o w t h  
of m a m m a r y  a d e n o c a r c i n o m a  755, sa rcoma  180, E h r l i c h  
asci tes  c a r c i n o m a  a n d  l y m p h o c y t i c  l eukemia  L 12104. 
E k a t e t r o n  and  e k a t e t r o n  t r i a c e t a t e  i n h i b i t e d  t he  incor- 
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Fig. 1. Inhibition of incorporation of 14C-labelled precursors of 
proteo and nucleic acids synthesis in EAC cells by anhydrotetra- 
eyc]ine. O, adenine; A, z-valine; O, thymidine; A, uridine. 
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Fig. 2. The effect of 12a-deoxydedimethylaminotetracycline on the 
incorporation of I~C-labetied precursors into EAC cells. O, adenine; 
, ,  z-valine; O, thymidine; A, uridine. 
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p o r a t i o n  of ~4C-labelled precursors  of p ro t e in s  and  
nucleic  acids syn thes i s  in to  t he  cold TCA-insoluble  
f rac t ions  of EAC cells ~. I n  t i le p r e s en t  paper ,  t i le cy to in-  
h i b i t o r y  effects of some TC de r iva t e s  were eva lua t ed  in  
v i t ro .  These  de r iva t e s  can  arise in  t i le course  of bio-  
syn thes i s  of TC 6, or as t he  d e g r a d a t i o n  p r o d u c t  in t he  
process  of t he  i so la t ion  of TC 7, or as t he  p r o d u c t s  of 
chemica l  d e g r a d a t i o n  of TCS, 9. 

Material and methods. I n  our  e x p e r i m e n t s  we used TC. 
HC1 p rov ided  b y  Bio t ika ,  S lovensk~ L u p ~ a  (CSSR);  
a n h y d r o  TC, 1 2 a - d e o x y d e d i m e t h y l a m i n o  TC and  4a, 12a- 
a n h y d r o d e d i m e t h y l a m i n o  TC were p r epa red  b y  the  degra-  
da t ion  of TCS, 9. W e  e v a l u a t e d  t he  c y t o i n h i b i t o r y  effect  
of g iven  subs t ances  on E A C  cells ill v i t ro  b y  t he  m e t h o d  
based  on  i n h i b i t i o n  of i nco rpo ra t ion  of z 'C-labelled 
precursors  in to  tile cold TCA-insoluble  f rac t ions  of EAC 
cells l~ As t h e  precursors  adenine-8-14C su lpha te  (0.187 
txCi/1.02 ~xg), L-valine-~4C/U (0.165 ~xCi/2.64 ~xg), u r id ine-  
~4C/U (0.160 ~xCi/2.2 ~xg) and  t h y m i d i n e - 2 - ~ C  (2.2 ~Ci/ 
12 ag) were used. T he  i nco rpo ra t i on  of added  precursors  
in to  EAC cells was m e a s u r e d  in a p r ec i p i t a t e  o b t a i n e d  
af te r  f i l t ra t ion .  The  r a d i o a c t i v i t y  of t he  dr ied p rec ip i t a t e  
was d e t e r m i n e d  on  a f low- type  coun te r  T E S L A  N Z R  
601 (~SSR),  us ing  a p r o p a n e - b u t a n e - a r g o n  m i x t u r e  as t he  
ca r r ie r  gas. 

The  subs tances  were dissolved in a pure  DMSO.  F r o m  
basic  so lu t ion  of each  subs t ance  (10 mg/ml) ,  a n u m b e r  of 
a p p r o p r i a t e  d i lu t ions  were p repared ,  f rom wh ich  a lways  
1% (v/v) was  added  in to  1 ml  of cells suspension.  

Results and discussion. Fi r s t  we e v a l u a t e d  t h e  effect  of 
TC on EAC cells. The  s u b s t a n c e  added  in c o n c e n t r a t i o n  
100 txg/ml in to  t he  reac t ion  m i x t u r e  s l igh t ly  i n h i b i t e d  the  
i nco rpo ra t i on  of adenine ,  L-valine and  ur idine,  b u t  the  

The effect of tetracycline and its derivates on the growth of HeLa cells 

Substance Inhibition of growth 
of HeLa cells 
ED~0 ED100 

(Fg/ml) 

Tetracycline �9 HC1 30.0 50.0 
Anhydrotetracycline 2.5 5.0 
4a, 12a-anhydrodedimethylaminotetracycliae 0.43 1.0 
12a-deoxydedimethylaminotetr acyeline 1.4 10.0 

The growth of HeLa cells was evaluated by the modified method of 
OYAMA and EAGLE 11. 
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Fig. 3. The influence of 4a,12a-anhydrodedimethylaminotetracy- 
cline on the incorporation of 14C-labelled precursors into EAC cells. 
0, adenine; A, L-valine; O, thymidine; &, uridine. 

i nco rpo ra t i on  of t h y m i d i n e  was no t  inf luenced  w h e n  t he  
subs t ance  was p r e sen t  in  c o n c e n t r a t i o n  100 tzg/ml. I t  c an  
be  conc luded  t h a t  TC in c o n c e n t r a t i o n  100 a g / m l  and  less 
was  w i t h o u t  effect  on  cancer  cells. 

Of the  3 TC de r iva t e s  s tudied,  t he  a n h y d r o  TC is the  
mos t  nea r ly  re la ted  to TC. A n h y d r o  TC i n h i b i t e d  t he  
i nco rpo ra t i on  of al l  added  precursors ,  b u t  t he  syn thes i s  
of p ro te ins  - j udg ing  f rom t h e  i n h i b i t i o n  of z -va l ine  
i nco rpo ra t ion  - w a s  t he  mos t  inf luenced  (Figure 1). The  
same  s u b s t a n c e  decreased t he  g r o w t h  of H e L a  ceils in 
concen t r a t i ons  10 t imes  less {Table). The  subs t ance  12a- 
d e o x y d e d i m e t h y l a m i n o  TC in equa l  measu re  inf luenced  
t h e  i nco rpo ra t i on  of z -va l ine  a n d  adenine .  C o n c e n t r a t i o n  
of 7.5 ~zg/ml of s u b s t a n c e  caused  50% inh ib i t ion .  F r o m  
precursors  of nucleic  acids synthes is ,  u r id ine  was more  
express ly  i n h i b i t e d  t h a n  t h y m i d i n e  (Figure 2). The  
cy to tox ic  effect  of th i s  s u b s t a n c e  is shown  in  t he  Table.  

The  m o s t  effect ive of t he  t e s t ed  de r iva t e s  of TC was 
4a, 1 2 a - a n h y d r o d e d i m e t h y l a m i n o  TC. As well  as t he  TC 
a n d  i ts  2 g iven  de r iva t e s  also t h i s  s u b s t a n c e  inf luenced  
above  all t i le  i n c o r p o r a t i o n  of L-valine, i.e. p ro teo-  
syn thes i s  (in c o n c e n t r a t i o n  1.25 ag/ml)  and  t he  R N A  
syn thes i s  in  a p p r o x i m a t e l y  double  t he  c o n c e n t r a t i o n  
(Figure  3). The  g iven  s u b s t a n c e  suppressed,  in 50 t imes  
smal ler  concen t r a t i on ,  t he  g r o w t h  of H e L a  cells, com- 
pa r ing  i t  w i t h  TC effect  (Table).  F r o m  t h e  resul t s  
o b t a i n e d  i t  can  be conc luded  t h a t  all  3 t e s t ed  d e r i v a t e s  
of TC inf luenced  t he  p ro teo  or R N A  syn thes i s  in  EAC 
cells in  the  f i rs t  place, as well  as TC in  bac te r ia .  A n h y d r o  
TC arises qu ick ly  f rom TC in w a t e r  so lu t ion  a t  p H  1-2 
in the  course of t he  i so la t ion  of t i le pure  TC. I t  can  be  
supposed  t h a t  t he  s u b s t a n c e  can  arise also in macro-  
o rgan i sms  w h e n  i t  is a d m i n i s t e r e d  pe r  os, and  can  cause  
re la t ive ly  h igher  c y t o t o x i c i t y  of TC prepara tes .  

Zusammen/assung. I n - v i t r o - N a c h w e i s  der  H e m m u n g  der  
Pro teo-  u n d  Nuk leosyn these  ill den  EAC-Zel len,  sowie des 
W a c h s t u m s  der  HeLa-Ze l l en  m i t  fo lgenden  D e r i v a t e n  des 
T e t r a z y k l i n s :  A n h y d r o t e t r a z y k l i n ,  4e, 12e -Anhydroded i -  
m e t h y l a m i n o t e t r a z y k l i n  u n d  1 2 e - D e o x y d e d i m e t h y l a m i -  
no te t r azyk l in .  
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