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the  resul ts  of Carneri  e t  al. 5, a fac t  which  was a t t r i b u t e d  
to the  pha rmacok ine t i ca l  peculiar i t ies  of the  drugs in mice 
and  rats.  The au thors  r epor ted  t h a t  the  act ive f rac t ion  of 
met ron idazo le  in mouse  urine was more  t h a n  twice  t h a t  
of nimorazole,  whereas  in ra t s  and m a n  the  opposi te  is 
t rue.  They  thus  cons idered  t h a t  the  mouse  was no t  par t i -  
cular ly sui table  for assessing the  the rapeu t i c  p roper t ies  of 
n imorazole  in h u m a n  infect ions.  This  suppos i t ion  to  some 
e x t e n t  con t rad ic t s  t he  p resen t  as well as previous  resul ts  B 
since the  compounds  show similar  ac t iv i ty  to me t ron ida -  
zole in ra t s  as well as in mice, if t h e y  are infected in t ra -  
vaginal ly .  The degree of sys temic  eff icacy of n imorazole  
in the  expe r imen ta l  an imal  does no t  correlate  exac t ly  
w i th  the  ac t iv i ty  in the  urine. 

Tinidazole  was the  mos t  effect ive drug in b o t h  models  and  
showed a clear super ior i ty  in t he  new one. These  resul ts  
correlate  closely w i t h  t he  dosage of t in idazole  used in 
pract ice ,  which  are lower t h a n  those  of the  o the r  drugs  7 
r e c o m m e n d e d  for a 7-day-course t r e a t m e n t  of t r ich0-  
moniasis .  These f indings under l ine  the  su i tab i l i ty  of t he  
in t ravag ina l  t e s t  sys tems.  

5 I. de Carneri, A. Cantone, A. Emanueli, P. N. Giraldi, W. Log e- 
mann, L. Longo, G. Meinardi, G. Monti, G. Nannini, G. Tosolini 
and G. Vita, Progr. Antimicrob. Antieanc. Chemother. I, 149 
(1970). 

6 J.G. Meingassner and H. Mieth, Arzneimittel-Forsch. (Drug Res.) 
27, 638 (1977). 

7 Dosage specification as given by the manufacturers. 
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Summary. B o t h  5 - B U d R  and  2-Ap cause AG/TC t rans i t ions  dur ing  D N A  repl icat ion or t ranscr ip t ion .  However  the i r  
effects  on d i f fe ren t ia t ion  of an the r id i a  in the  fern Anemia  phyl l i t id is  differ tota l ly .  Since 5-BdU causes  p a t t e r n  simpli-  
f ication,  2-Ap leads to suppress ion  of correla t ive cell in te rac t ions .  This  resul ts  indicate  d i f fe rent  t a rge t s  for th is  mu ta -  
genic compounds  in Anemia -DNA.  

Gibberel l ins  subs t i t u t e  for the  na t ive  an ther id iogens  of 
t he  fern Anemia  phyl l i t id i s l ,  2. Addi t ion  of these  p h y t o -  
ho rmones  to cul ture  media  causes the  p r e m a t u r e  differen-  
t i a t ion  of male  sexual  organs  (antheridia)  3. Al though  the  
ho rmona l  induc t ion  of cell d i f fe ren t ia t ion  is no t  b locked 
by  inhib i tors  of p ro te in  and  nucleic acid synthes is ,  5- 
b romodeoxyur id ine  (BUdR)  has  a s t r ik ing influence on 
the  man i fes t a t ion  of t he  an ther id ia l  p a t t e r n  4. Iden t i ca l  
effects  are ob ta ined  wi th  5- iododeoxyuridine  and  5= 
b romodeoxycy t id ine .  Add i t ion  of these  analogues to  the  
cu l ture  m e d i u m  (2 • 10 -~ M-5  • 30 -4 M) gives rise to  t he  
fo rma t ion  of s implif ied sexual  organs.  W i t h  high inh ib i to r  
concent ra t ions ,  or a f te r  long t imes  of appl icat ion,  the  
an the r id i a  f inal ly resemble  vege ta t ive  ch lo ronemata  
(Figure 1 a, b). As in var ious  an imal  cells ~, the  inh ib i t ion  

of cell d i f fe ren t ia t ion  precedes  the  inh ib i t ing  effect  on 
ra te  of cell division.  
The presence  of B U d R  in to ta l  D N A  of pro tha l l ia  of 
Anemia  phyl l i t id is  fed w i t h  14C-labelled B U d R  was  
p roved  by  Koop% Since these  effects of B U d R  on an the r -  

1 My thanks are due to Miss C. Stiele for technical assistance 
and Dr P. Macnicol for checking the English version of the manu- 
script. Supported by the Deutsche Forschungsgemeinschaft. 

2 H. Schraudolf, Biol. Zentr. 81, 731 (1962). 
3 H. Sehraudolf, Plant Cell. Physiol. 7, 277 (1966). 
4 H. Sehraudolf, Planta 68, 335 (1966). 
5 H. Schraudolf, Planta 74, 123 (1967). 
6 W.J.  Rutter, R. L. Picted, P. W. Morris, Ann. Rev. Biochem. d2, 

601 (1973). 

Fig. 1. Effect of BUdR on an- 
theridium differentiation of light 
grown prothallia of Anemia phyl- 
litidis, a) Control; 10 -5 g/ml Gibb 
A3; b) 2• -5 M BUdR; 10 -s g/ 
ml Gibb A s. 10 d; 20~ continu- 
ous light (1,2 • l0 s erg cm -2 sec-1). 
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Effect of 2-AP-addition to the cultur medium of light grown pro- 
thallia of Anemia phyllitidis 

Conc. 2-AP Mean cell number 

0 13.0 4- 0.5 
10 -3 m 3.1 • 0.2 

7.5 • 10 -4 m 5.5 • 0.2 
5 • lO -4  m 6 .8  • 0.2 

2.5 • 10 .4 m 8.5 • 0.4 
10 -4 m 10.3 ~ 0.5 

5 • 10 .5 m 12.2 4- 0.5 

t = 10d; 20~ continuous light (1.2 • 103 erg cm -2 sec-1). 

Fig. 2. BUdR on antheridium differentiation in continuous dark- 
ness. Reduced antheridium pattern. Beginning regeneration from 
the ring cell. (2• 10 -5 M BUdR, 10 -5 g/ml Gibb As). 10 d; 20~ 

idial d i f ferent ia t ion  can equal ly  well be d e m o n s t r a t e d  in 
da rk -g rown g a m e t o p h y t e s  (figure 2), an increase in 
rad ia t ion  sens i t iv i ty  - well known  w i t h  B U d R  - m u s t  be 
exc luded  as cause for the  suppress ion  of the  di f ferent ia-  
t ion  pa t t e rn .  I t  is there fore  probable  t h a t  the  observed  
morphogene t i c  effect  is t he  consequence  of an a l te ra t ion  
in p ro te in  s t ruc tu re  due to B U d R - i n d u c e d  base t rans i -  
t ions  dur ing  repl icat ion or t ranscr ip t ion .  
Since the  pur ine  analogue 2-aminopur ine  (2-AP) causes 
comparab le  AT/GC t rans i t ions  7, i t  seemed wor thwhi le  
to  compare  the  effects of th is  mutagen ic  co mp o u n d  wi th  
those  induced  b y  B U d R .  Teratological  an ther id ia l  
d i f fe ren t ia t ion  in g ibbere l l in - t rea ted  (10 -5 g/ml) p ro tha l -  
lia is a b u n d a n t  af ter  appl ica t ion  of 2-AP in concent ra -  
t ions  be tween  2.5 x 10 -4 M and  10 -3 M. Al though  B U d R  
has  only a weak effect  on cell division 5, the  morphogene t ic  
effect  of 2-AP is accompan ied  by  a s ignif icant  lowering of 
divis ion ra te  (table 1). 
A l though  b o t h  analogues cause AT/GC t rans i t ions ,  the  
morphogene t i c  effects following 2-AT t r e a t m e n t  differ 
to t a l ly  f rom those  induced  b y  BUdlR. While  the  la t t e r  are 
charac te r ized  by  an increasing s impli f icat ion of the  an- 
ther id ia l  p a t t e r n  accompan ied  by  ear ly  loss of t he  abi l i ty  
to  produce  fertile spermatozoa ,  t r e a t m e n t  w i th  2-AP 
leads  p r e d o m i n a n t l y  to  suppress ion  of the  correla t ive cell 
in te rac t ions  which  are responsible  for correct  an ther id ia l  
d e v e l o p m e n t  (figure 3 a, b). Pa t t e rn - t y p i ca l  blocks of cell 
division in the  s ta lk  cell, the  r ing cell or the  bell ce l l  are 
abol ished af ter  2-AP t r e a t m e n t .  The normal ly  s t r ic t  
synchron i sa t ion  of cell d ivis ion in spe rmatogenous  t issue 
is d is turbed,  leading to differ ing deve lopmen ta l  s tages 
of the  spermatozoa .  Since the  de-blocked s ta lk  or r ing 
cells give rise to in i t ia t ion  of new gametang ia  ve ry  com- 
p l ica ted  p a t t e r n s  arise, p r e d o m i n a n t l y  character ised  by  
a loss of correla t ive regulat ion.  
A l t h o u g h  i t  is difficult  even  in haploid  fern g a m e t o p h y t e s  
to  get  exac t  expe r imen ta l  d a t a  on the  loci of t r ans i t ions  
caused by  analogues,  t he  p re sen ted  results  indica te  
d i f ferent  and  analogue-specif ic  D N A  sect ions as t a rge t s  for 
t he  effects of ha logen- subs t i t u t ed  pyr imid ine  deoxyr ibo-  
sides (BUdR,  I U d R ,  BCdR) and  2-AP, respect ively.  

7 H.-U. Koop, Protoplasma 77, 343 (1973). 
8 L. Fischbein, W. G. Flamm, H. L. Falk, in: Chemical mutagens. 

Academic Press, New York and London 1970. 

Fig. 3. Effect of 2-AP on antheridium-differentiation of light grown prothallia of Anemia phyllitidis. 7.5 • 10 _4 M 2-AP; 10 -5 gflnl Gibb 
A 3. 10 d; 20~ continuous light (1,2 • 10 a erg em-2sec-1). 


