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S u m m a r y  

( - ) - E m e t i n e ,  as p r e p a r e d  b y  t o t a l  syn thes i s ,  h a s  t h e  
same a n t i a m e b i c  a c t i v i t y  a n d  t o x i c i t y  as  t h e  n a t u r a l  
alkaloid.  On  t h e  c o n t r a r y  i t s  a n t i p o d e  a n d  rac.  i soeme t ine  
are  no t  ac t ive  a n d  p rac t i ca l l y  non- tox ic .  A r e l a t i o n s h i p  
tmtween c o n f i g u r a t i o n  a n d  a n t i a m e b i c  a c t i v i t y  h a s  t h u s  
been d e m o n s t r a t e d  for  va r i ous  r e p r e s e n t a t i v e s  of t h e  
e m e t i n e  series. 

G e n e t i s c h  b e d i n g t e  T u m o r e n  
u n d  der  G e h a l t  an  f re i en  A m i n o s f i u r e n  

be i  N i c o t i a n a  ~ 

Seit  den  U n t e r s u c h u n g e n  v o n  K O S T O F F  ~" k e n n e n  wir  
viele A r t b a s t a r d e  yon  Nicot iana,  die <~spontan ,, d a s  he i s s t  
ohne n a c h w e i s b a r e  gussere  Reize,  a l le in  a u f  G r u n d  de r  
gene t i schen  K o n s t i t u t i o n  T u m o r e n  b i lden  ~-~. Die  s toff-  
l ichen U r s a c h e n  d ieser  T u m o r b i l d u n g  s ind  n o c h  u n -  
b e k a n n t  ~ . 

Fr i ihere  U n t e r s u c h u n g e n  f iber  cec idogene  Agenz ien  
l enk ten  n u n  u n s e r e  A u f m e r k s a m k e i t  au f  die S to f fg ruppe  
der  Aminos&uren,  well  m e h r e r e  d ieser  S u b s t a n z e n  in  
hoher  K o n z e n t r a t i o n  u n d  in b e s t i m m t e n ,  a b e t  s eh r  m a n -  
n igfa l t igen  K o m b i n a t i o n e n  a m  P f l a n z e n k 0 r p e r  Gewebs -  
w u c h e r u n g e n  v e r u r s a c h e n  k 6 n n e n .  V o r a u s s e t z u n g  hierff i r  
ist, dass  da s  P f l a n z e n g e w e b e  e ine  h o h e  M i t o s e a k t i v i t i t t  
besitzt .  Die W i r k u n g  dieser  S u b s t a n z e n  is t  unspez i f i sch  n. 

U m  zu pr i i fen ,  o b  womSgt ich  a u c h  die g e n e t i s c h  be-  
d iugten  T u m o r e n  b e i m  T a b a k  d u t c h  solche S u b s t a n z e n ,  
die in  d ie sem Fal le  v o m  G e n o t y p  de r  P f l anze  be re i t -  
gestell t  w e r d e n  mt i s s ten ,  i n d u z i e r t  werden ,  huber t  wi r  
als ers tes  d e n  G e h a l t  a n  fre ien AminosAuren  bei  j ungen ,  
physiologisch v e r g l e i c h b a r e n  u n d  g e s u n d e n  P f l a n z e n  bzw.  
P f l a n z e n o r g a n e n  y o n  Nico t iana  glauca u n d  N .  langsdor]]ii, 

die  s t e t s  t u m o r f r e i  s ind ,  u n d  e i n e m  a m p h i d i p l o i d e n  Ba -  
s t a r d  d ieser  b e i d e n  A r t e n .  d e r  zu r  Bl i i t eze i t  s p o n t a n  
T u m o r e n  b i lde t ,  b e s t i m m t  u n d  ve rg l i chen  ~. Die h ie r  vor -  
l i egenden  U n t e r s u c h u n g e n  u n t e r s c h e i d e n  s ich v o n  f a s t  
a l l en  u n s  b i she r  b e k a n n t g e w o r d e n e n  e n t s p r e c h e n d e n  Ar-  
b e i t e n  z u m  T u m o r p r o b l e m  d a d u r c h ,  dass  wi r  n i c h t  d e n  
T u m o r  se lbs t ,  s o n d e r n  d a s  n o c h  gesunde ,  a b e r  d u r c h  die  
B a s t a r d i e r u n g  zu r  T u m o r b i l d u n g  e rb l i ch  d i s p o n i e r t e  Ge-  
webe a n a l y s i e r e n  u n d  m i t  d e m j e n i g e n  d e r  s t e t s  t u m o r -  
f re ien A u s g a n g s g e n o t y p e n  ve rg le i chen .  

I n  A b b i l d u n g  1 is t  das  S u m m e n e r g e b n i s  d e r  E x t i n k t i o n  
(Zeiss, S p e k t r a l p h o t o m e t e r  m i t  C h r o m a t o g r a m m a n s a t z ;  
450 m~) al ler  p ro t e in f r e i en  n i n h y d r i n p o s i t i v e n  S u b s t a n -  
zen aus  B l a t t -  u n d  Sprossgewebe  da rges t e l l t .  D a n a c h  
v e r h a l t e n  s ich die E x t i n k t i o n s w e r t e  y o n  N .  glauca:  N .  
langsdor]]ii : B a s t a r d  N .  glauca/langsdor]]ii) wie 1 : 1,24: 
1,62. Der  G e h a l t  a n  p ro t e in f r e i en  n i n h y d r i n p o s i t i v e n  K 6 r -  
p e r n  is t  also b e i m  A r t b a s t a r d  w e s e n t l i c h  h S h e r  als bei  
d en  A u s g an g s fo rmen .  

t/g. N.t. B. 

Abb. 1. Summenergebnis der Extinktion (N. g. = Nicotiana glauca; 
N. l .  = N. langsdor]]ii; B. = amphidiploider Bastard N. glauca] 

langsdor[[ii). Einzelheiten im Text 

1 Mit Unterstiitzung durch die Deutsche Forschungsgemeinschaft. 
D. KOSTOFF, Z. Bakteriol. Parasitenk. Abt. II, 81, 244 (1930). 

a A. ~. KEIIR und H. H. SMrra, Brookhaven Symp. Biol., No. 6, 
55 (1954). 

a A. C. B ~ u N  und T. STO~R, Protoplasmatologia 10, 1 (1958). 
H. H. S~TH, Ann. N. Y. Acad. Sci. 71, 1163 (1958). 
F. ANDt~RS, Exper. ~ ,  62 (1958); Verh. dtsch. Zool. Ges. in 

Frankfurt a. M. 1958, 355; Biol. Zbl., im Druck. 

Die wei te re  Ana lyse  des  G e h a l t s  a n  f re ien  A m i n o s / i u r e n  
e r b r a c h t e  das  in  A b b i l d u n g  2 da rges te l l t e  E rgebn i s .  H i e r  

Wit danken Herrn Prof. Dr. A. C. BRAU~, Rockefeller Institute 
for Medical Research, New York, und Herrn Prof. Dr. K. SCHMID, 
Bundesanstalt Itir Tabakforschung, Forchheim bei Karlsruhe, ftir 
die bereitwillige l~beflassung yon Tabaksamen. 
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Abb. 2. Extinktionskurven yon Papierchromatogrammen yon N. glauca (punktiert), N. langsdor//ii (dfinn ausgezogen) und dem 
amphidiploJden Bastard N. glaucallangsdorHii (dick ausgezogen). S = Startpunkt; F = Steigfront. Einzelheiten im Text 

Exper. 5 
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s ind  die E x t i n k t i o n s k u r v e n  y o n  je dre i  P a p i e r c h r o m a t o -  
g r u m m e n  y o n  A m i n o s ~ u r e e x t r a k t e n  da rges t e l l t  ( E x t r a k t e  
aus  je 500 m g  T u b a k  m i t  H~O u n d  n /100  HC1; A b t r e n n u n g  
de r  P r o t e i n e  m i t  Tr ichloress igsAure;  s c h o n e n d e s  E i n e n g e n  
auf  0,5 m l ;  A u f t r a g e n  a l i q u o t e r  M e n g e n  u n d  ausgewAhl te r  
Tes tgemi sche  au f  S. u. S. 2043b  mg l ;  e n t w i c k e l t  wurde  
au f s t e igend  m i t  Butanol-Eisessig-~vVasser 4: 1:1) .  Die  im 
K u r v e n b i l d  zu e r k e n n e n d e n  25 M a x i m a  e n t s p r e c h e n  d e n  
in  d e r  Tabe l l e  au fge f f ih r t en  28 S u b s t a n z e n ,  y o n  d e n e n  
b i she r  20 iden t i f i z ie r t  w e r d e n  k o n n t e n .  E s  zeigt  sich, dass  
de r  B u s t a r d  wesen t l i ch  m e h r  freies C y s t i n  (Nr. 1), H i s t -  
a m i n  (Nr. 5), O x y p r o l i n  (Nr. 9), eine b i s h e r  n i c h t  iden t i -  
f iz ier te  n i n h y d r i n p o s i t i v e  V e r b i n d u n g  (Nr. 12), A l a n i n  
(Nr. 13), K y n u r e n i n  (Nr. 15) u n d  T r y p t o p h a n  (Nr. 17) s 
e n t h t t l t  a ls  die Ausgungsu r t en .  Die  i ib r igen  S u b s t a n z -  
k o n z e n t r a t i o n e n  schl iessen  s ich zume i s t  d e n j e n i g e n  v o n  
N. glauca ode r  N. langsdor[[ii a n  o d e r  l iegen zwischen  
be iden ;  n u r  in  A u s n a h m e f t t l l e n  - wie bei  S u b s t a n z  Nr.  18 
- l iegen sie t iefer .  D e r  S u m m e n v e r g l e i c h  de r  a d d i e r t e n  
7 - W e r t e  in  de r  Tabe l le  schl iess t  s ich m i t  1 :1 ,07 :1 ,48  
zwungslos  d e m  S u m m e n e r g e b n i s  de r  E x t i n k t i o n  (Abb.  1) 
an.  

E s  h a t  s ich  also gezeigt ,  dass  die Menge  a l le r  n i n h y d r i n -  
p o s i t i v e n  S u b s t a n z e n  be im  B a s t a r d  wesen t l i ch  h 6 h e r  is t  

Tabdle 
Gehalt all freien Aminos~iuren in 45 mg Tabak 

(~-Werte, berechnet aus der Extinktion) 

Laufende 
Nr. der 
Maxima 

9 
10 
11 
12 
13 
14 
15 

16 
17 

18 
19 
20 
21 
22 
23 
24 
25 

Aminos~iure 

Cystin 
n icht  identifiziert 
Lysin 
Arginin 
His tamin  
nicht  identifiziert 
Asparagins~ure 
Glycin 
Serin 
Oxyprolin 
Glutaminstture 
Threonin 
nicht  identifiziert 
Alanin 
Prolin 
Kynurenin  
~-Aminobutters .  
n icht  identifiziert 
T ryp tophan  
nicht  identifiziert  
n icht  identifiziert  
Methionin 
Vatin 
Phenyla lan in  
Isoleucin 
Leucin 
nicht  identifiziert  
n icht  identifiziert  

N. glauca N. lungs- Bastard 
dorJlii 

(3,8)* (4,5)* 9,0 
5,0 ** 4,5 ** 4,5 ** 
3,0 (3,0)* (3,8)* 

(2,5)* 4,0 - -  
8,0 

9,5 *** 5,3 *** 8,1 *** 
(3,4)* 3,0 (3.8)* 
4 5 3,7 

(4,5)* (3,0)* (3,17)* 
2.5 (2,0)* 4,0 
6,0 10,5 10,5 
6,5 - -  - -  

2,3 ** 3,3 ** 
2,5 (1,5)* 4,0 

(6,0)* 10,0 6,0 
1,8 

2,0 
1,0 ** 

4,0 
2,0 ** 

1,0 ** 
3,0 2,0 2,5 
1,5 2,0 2,5 
2,0 3,0 2,5 
1,8 2,0 1,7 
1,5 2,5 2,2 
2,5 ** 

2,3 ** 1,5 ** 

Summenvergleich 53,8 57,4 79,8 
= 1,00 1,07 1,48 

als  be i  d e n  A u s g a n g s a r t e n  u n d  dass  d e r  B a s t a r d  wenig-  
s t ens  6 d ieser  Stoffe  in  e iner  au f f a l l end  h o h e n  K o n zen -  
t r a t i o n  en th~ l t .  Dieses  E r g e b n i s  m u g  z u n ~ c h s t  fiber- 
r u schen ;  es s t e l l t  j e d o c h  ke ine  B e s o n d e r h e i t  dar ,  w e n n  
m a n  die s t a r k e  A n r e i c h e r u n g  y o n  f re ien  AminosAuren  im 
B a s t a r d  als  He te ros i se f f ek t  uuffass t .  I n  w e l ch em Masse 
die b e s o n d e r e n  c h r o m o s o m M e n  Verh l i l tn i s se  d e r  A m p h i -  
d ip loidie  a n  de r  E r h 6 h u n g  des  Aminosguresp iege l s  be- 
te i l ig t  s ind,  b e d a r f  d e r  we i t e r en  N a c h p r i i f u n g .  

E s  l iegt  n u n  nahe ,  d a s  vo r l i egende  E r g e b n i s  m i t  dem-  
j en igen  d e r  e ingangs  e r w i t h n t e n  A n a l y s e n  cec idogener  
S u b s t u n z e n  s zu ve rg le ichen .  Be i  de r  U n t e r s u c h u n g  des 
Sekre t s  bzw.  E x k r e t s ,  m i t  dessen  Hil fe  die R e b l a u s  
(Phylloxera) u n d e r  R e b e  (Vitis)  e infuch  g e b a u t e  Beu te l -  
u n d  K r e b s g a l l e n  induz ie r t ,  h u t t e  es s ich e rgeben ,  dass  die 
w i r k s a m e n  B e s t a n d t e i l e  i m  w e s e n t l i c h e n  m i t  e i n e m  kon-  
z e n t r i e r t e n  G e m i s c h  aus  d e n  AminosXuren  Hi s t id in ,  Lys in ,  
T r y p t o p h a n ,  G l u t a m i n s A u r e  u n d  Va l in  (die Iden t i f i z ie -  
r u n g  d e r  b e i d e n  zu l e t z t  g e n a n n t e n  S u b s t a n z e n  w a r  d a m a l s  
n i c h t  ganz  sicher)  i d e n t i s c h  s ind.  Diese S u b s t u n z e n  wi rken  
synerg i s t i sch ,  wobe i  T r y p t o p h a n  die w e i t a u s  s t~ rks t e  
W i r k u n g s k o m p o n e n t e  d a r s t e l l t ;  die W i r k u n g  de r  t ib r igen  
S u b s t a n z e n  b e r u h t  i m  w e s e n t l i c h e n  n u r  au f  e ine r  Ver -  
s t ~ r k u n g  des  cec idogenen  T r y p t o p h a n e f f e k t e s .  Bei  d e m  
a n  Nicotiana g e w o n n e n e n  E r g e b n i s  is t  n u n  auff~tlIig, dass  
T r y p t o p h a n  n u r  b e i m  t u m o r d i s p o n i e r t e n  B a s t a r d  in  h o h e r  
K o n z e n t r a t i o n  v o r k o m m t .  Bei  N. glauca u n d  N. langs- 
dor/[ii k o n n t e  diese A m i n o s ~ u r e  b i s h e r  n i c h t  n a c h g e w i e s e n  
werden .  Z w a r  f inde r  s ich  bei  N.  langsdor[/ii e ine  V e r b i n -  
dung ,  d e r e n  R f W e r t  m i t  d e m j e n i g e n  v o n  T r y p t o p h a n  
i i b e r e i n s t i m m t ;  d o c h  zeigt  diese S u b s t u n z  n i c h t  die ffir 
T r y p t o p h a n  c h a r a k t e r i s t i s c h e  F g r b u n g .  A u s s e r d e m  ver -  
l ief d e r  T r y p t o p h a n n a c h w e i s  n u c h  ~VINKLER u n d  PETER- 
SEN" n u t  b e i m  B a s t a r d  e i n d e u t i g  posi t iv .  ( I ra  K u r v e n b i l d  
k o m m t  t ier  h o h e  T r y p t o p h a n g e h a l t  n i c h t  gen i igend  d e u t -  
l ich z u m  Ausd ruck ,  weil  d e r  e n t s p r e c h e n d e  N i n h y d r i n -  
k o m p l e x  n u r  s ch w u ch  absorb ie r t . )  A u c h  die b e i d e n  ceci- 
d o g en en  A mi n o s / i u r en  Va l in  u n d  G l u t a m i n s g u r e  s ind  in 
d ie sem Z u s a m m e n h a n g  zu n e n n e n ;  e r s t e re  S u b s t a n z  t r i t t  
n u r  b e i m  B a s t a r d  in r e l a t i v  h o h e r  K o n z e n t r a t i o n  auf,  
l e tz te re  a l l e rd ings  uuch  bei  N. langsdor//ii. 

E s  is t  also u n v e r k e n n b a r ,  dass  in  d e r  S t o f f z u s a m m e n -  
s e t z u n g  d er  f r t iher  a n M y s i e r t e n  cec idogenen  Agenz ien  
eines Ga l l en in sek t s  u n d  d en  b e i m  t u m o r d i s p o n i e r t e n  
T u b a k b a s t a r d  in  ho l le r  K o n z e n t r a t i o n  v o r l i e g e n d e n  
Aminos~Luren gewisse P a r a l l e l e n  v o r h a n d e n  s ind.  W i r  
f t ih len  u n s  d e s h a l b  in  d e r  V e r m u t u n g  s eh r  b e s t ~ r k t ,  dass  
a u c h  die e rb l i ch  b e d i n g t e n  T u m o r e n  bei  Nicotiana i m  
w e s e n t l i c h e n  d u r c h  AminosAuren  i n d u z i e r t  werden .  

M6gl icherweise  l iegt  h i e r  e in  a l lgemeineres  P r i n z i p  e iner  
endogenen ,  das  he i s s t  v o m  G e n o t y p  se lbs t  v e r u r s a c h t e n  
T u m o r i n d u k t i o n  vo r ;  d e n n  n a c h  U n t e r s u c h u n g e n  fiber die 
e rb l i che  T u m o r d i s p o s i t i o n  bei  A r t -  bzw.  G a t t u n g s -  
b a s t a r d e n  y o n  gewissen  Z u h n k a r p f e n  (Poecil i idae),  die 
be i  u n s  zu r  Zei t  i m  Gunge  s ind,  i s t  das  A u f t r e t e n  y o n  
T u m o r e n  o f f e n b a r  ebenfa l l s  m i t  e inem u n t e r s c h i e d l i c h e n  
V o r k o m m e n  b e s t i m m t e r  AminosXuren  kor re l ie r t .  

Eine ausfiihrliche Publikation folgt a. a. O.1% 

F. ANDERS u n d  F. VESTER 

* Hypothetische Werte, da keine Maxima ausgepr~gt. 
** Berechnet auf Basis der Lysinabsorption. 

*** Berechnet auf Basis der Asparaginsiiureabsorption. 

Zoologisches Institut und Institut [i~r Organische Chemle 
der Universitiit des Saarlandes, Saarbri~cken, 72. Oktober 
1959. 

s Der erh6hte Gehalt an freiem Tryptophan wurde schon yon 
J. H. M. HENDERSON in Zusammenarbeit mit A. E. KEHR und H. H. 
SMITH in Gewebekulturen beobachtet (zit. nach *). 

9 S. WINKLER und S. PETERSEN, Hoppe-Seylers Z. 231, 210 
(1935). - S. WINKLER, Z. anal. Chem. 105, 303 (1936). 

10 F. VESTER und F. ANDERS, Z. Bioehem., im Druck. 
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Summary 

The amphidiploid hybrid of Nicotiana glauca × N. 
langsdor/fi, producing tumors spontaneously, contains 
essentially more of the following free amino acids than 
the inital species: cystine, histamine, oxyproline, alanine, 
kynurenine, tryptophane, and a non-identified ninhydrine 
positive substance. I t  is supposed that  the abnormally 
high content  of free amino acids is connected with the 
spontaneous formation of tumors. 

Genetic and Autoradiographic  Studies  
of Tritiated Thymidine  in Testes  of 

Drosophila melanogaster I 

A study on the influence of mating intensi ty and rate 
of sperm utilization upon the rate of spermatogenesis in 
Drosophila rnelanogaster is presently under way. Tritiated 
thymidine (T-HS), a specific label for DNA in most bio- 
logical systems studied (BRACHET ~), is being used in con- 
junction with autoradiography to label those premeiotic 
cells which are synthesizing DNA and to follow the de- 
velopment of these cells to mature sperm. In  addition, it 
is planned to use the incorporability of T - H  3 as an indica- 
tion of the rate of entrance of cells into the premeiotic 
DNA synthesizing stages. This preliminary report con- 
rains information obtained in the earliest of these experi- 
ments. 

Additionally, in order to gain some insight into the 
degree of genetic damage caused by the amounts of isotope 
which must  be incorporated to give satisfactory auto- 
radiographs of testicular cells, studies on the rate of pro- 
duction of sex-linked recessive mutat ions by this com- 
pound have been init iated and preliminary data  on this 
subject, also, are herein reported. 

To decrease the amount  of non-radioactive nucleic acid 
precursors ingested so that  strong autoradiographs could 
be obtained after a minimum feeding time, application of 
the isotope was not  carried out in the standard fly culture 
medium which is rich in yeast. Instead, the isotope- 
containing medium was made up as follows: 0-1 ml T - H  a 
solution (Schwarz Laboratories, Sp. Act. 1-9 c/mM) with 
a total act ivi ty  of 100 microeuries, 0.5 ml of a 1% agar 
solution and 0.5 ml of a modified Eagle's tissue culture 
medium. 

Twenty-five 16-h Canton-S larvae not identified as to 
sex were placed upon the above medium for a period of 
4 h and then removed to standard corn meal, yeast, and 
sugar food. Eight  of the 25 larvae died during these ¢ h, 
while only two of 25 control larvae died. Two larval males 
were fixed immediately after the feeding period; three 
males were fixed 19 h later (39-h larvae) and the remaining 
four males were fixed 56 h after removal from the radio- 
active food (76-h larvae). All larvae were fixed in hot 
45% acetic acid and imbedded in parlodion and paraffin 
according to the Peterfis double imbedding technique. 
Sections were cut at  6 iL and mounted serially. After dis- 
solution of the paraffin and parlodion, and hydrat ion of 
the sections by means of a graded ethanol series, the slides 
were treated with 5% trichloroacetic acid at  3-5°C for 

5 rain to remove any acid soluble isotope. From this point  
on, autoradiographs were prepared according to the strip- 
ping film technique as published by TAYLOR 3. 

At 16 h, the larval testes are composed entirely of sper- 
matogonia with no evidence of any anterior-posterior de- 
velopmental gradient, except for the difference in size 
between the apical cells and those slightly larger sperma- 
togonia tha t  have been proliferated from them. The testes 
of male larvae that  were fixed immediately after the 4-h 
period show activity over the apical region where mitotic 
proliferation occurs. Also, there are some radioactive 
nuclei located posteriorly, indicating that  very early in 
spermatocyte development, before the long growth stage, 
during which the volumes of the nucleus and cytoplasm 
of primary spermatocytes increase so markedly, the chro- 
mosomes are reduplicated in preparation for the meiotic 
divisions. 

19 h following feeding (39-h larvae), there is still some 
activity present anteriorly but  many  labeled cells have .  
moved posteriorly (Fig. 1). All nuclei of a cyst are either 
entirely radioactive, or completely lacking in activity, 
indicating that  the cells of any one cyst are physiologi- 
cally synchronized, at least in terms of incorporation into 
DNA. 

Fig. 1.--39 h larva, 19 h after removal from labeled food. x 850. 

56 h after removal from radioactive food (76-h larvae), 
radioactive primary spermatocytes may be observed in 
the posterior third of the gonad (Fig. 2 and 3). The radio- 
activity observed anteriorly derives from interstit ial cells 
located throughout the testis. 

While additional work must  be carried out to establish 
the developmental pat tern of the testis in relation to the 
time of DNA synthesis, it may be seen from our prelimi- 
nary data tha t  spermatocytes reduplicate their chromo- 
somes very early during their life history and move 
posteriorly as additional cells are proliferated from the 
apical spermatogonia. 

For the measurement of the mutagenic effect of T - H  3, 
the same sample of food used in the previous experiment 
was mixed with 1.1 ml of the standard fruit fly medium: 
agar, 0.8%; sugar, 5%; corn meal, 6%; yeast, 1.5%; 
water, 86%. 

t Supported in part by Grant G-6097 of the National Science 
Foundation. 
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