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Normal Balb/c nu/nu Balb/c 'Hairless' mice 

Controls DMBA Controls DMBA Thymus ira- Controls DMBA treated 
treated treated plant DMBA 

treated 

Initial No. of animals 6 12 10 16 6 6 10 
No. of animals surviving 3 months 6 12 7 12 6 6 9 
Animals with papillomas none 10 none none nolle none none 
Number of mast cells 160 420 610 557 470 380 355 

(4- 10) (4- 50) (4- 110) ( ~  50) ( •  45) (4- 50) (~  20) 
Mast cell metachromasia + + + + + + + + + + + + n.d. + + + + + + 
Mast cell fluorescence + + + + + + + + + + n.d. + + + + + + 
Skin histamine 0.0139 ll.d. 0.0421 ll.d. ll.d. 0.0996 ll.d. 

(4- 0.0035) (4- 0.0144) (4- 0.0295) 
Passive cutaneous anaphylaxis + + n.d. 

n.d. = not done. 

Results. The  f i rs t  and  s t r ik ing  obs e r va t i on  on  p a i n t i n g  
the  3 groups  w i t h  D M B A  was a comple te  lack of response  
of nu/nu a n d  hr/hr skin  to  t he  surface app l i ca t ion  of t he  
carcinogen.  N o r m a l  B a l b / c  mice d e v e l o p e d  a local in- 
f l a m m a t o r y  skin  r eac t ion  and  ep i la t ion  beg inn ing  a t  t h e  
end  of t h e  f i rs t  week. N e i t he r  nu/nu no r  hr/hr mice dis- 
p layed  these  skin changes .  B y  3 m on t hs ,  20 of 22 sur-  
v iv ing  B a l b / c  mice bore  p a p i l l o m a t o u s  skin t u m o r s  
whereas  exposure  to  D M B A  was no t  fol lowed b y  de- 
t e c t ab l e  changes  in t he  skin  of t he  o t h e r  two  groups  
(Table).  

Histological ly ,  t he  f indings  were equa l ly  u n e x p e c t e d  
for b y  far  t he  la rges t  n u m b e r s  of m a s t  cells in  u n t r e a t e d  
skin  were seen in a t h y m i c  nu/nu mice (Table).  Here ,  
sma l l  e longa ted  cells w i t h  cha rac t e r i s t i c  g ranu les  lay  
para l le l  to  the  epidermis ,  a n d  larger ,  more  r o u n d e d  cells 
were sca t t e r ed  t h r o u g h o u t  t he  deeper  dermis .  In  t h e  skin  
of t he  few nu/nu mice wh ich  h a d  rece ived  a t h y m u s  im- 
p lan t ,  t h e  n u m b e r  of m a s t  ceils a n d  t h e i r  v a r i a t i o n s  in  
size were as in a t h y m i c  nu/nu mice. The  skin  of n o r m a l  
Ba tb / c  mice, r a t h e r  poor  in m a s t  ceils, r eac ted  to  D M B A  
b y  a m a r k e d  increase  in t h e  n u m b e r  of m a s t  cells u n d e r  
t he  now t h i c k e n e d  epidermis ,  a n d  t h e i r  a c c u m u l a t i o n  was 
m o s t  p r o n o u n c e d  a r o u n d  t h e  base  of t h e  skin  t umors .  
Sk in  of hr/hr mice c o n t a i n e d  large  n u m b e r s  of well  
deve loped  m a s t  cells (Table).  

Pharmaco log ica l ly ,  t he  f indings  for h i s t a m i n e  para l -  
leled t he  m a s t  cell c o n t e n t  obse rved  in t he  3 groups  of 
mice, t a k i n g  in to  acc oun t  t he  wide v a r i a t i o n s  in  size of 
t he  m a s t  ceils in nu/nu skin. Mas t  cells in all  3 groups  
d i sp layed  a go lden -b rown  f luorescence in UVL,  char -  

ac te r i s t ic  of 5 -HT a. This  was mos t  obv ious  in m a s t  cells 
c lus te red  a r o u n d  t he  base  of a p a p i l l o m a  ~. 

F ina l ly ,  t he  skin  of nu/nu mice b o u n d  reaginic  an t i -  
b o d y  to a c o m p a r a b l e  ex ten t ,  as d id  n o r m a l  B a l b / c  mice, 
t h u s  i n d i c a t i n g  t h a t  t h e  n u m b e r  of r ecep tors  for reaginic  
a n t i b o d y  is no t  d imin ished .  

Discussion. Two po in t s  of i n t e r e s t  emerge.  The  f i rs t  
concerns  t he  s t r ik ing  lack of response  to  t h e  surface ap-  
p l i ca t ion  of D M B A  in nu/nu a n d  hr/hr mice. The  carc in-  
ogen was effective,  as shown  b y  t he  d e v e l o p m e n t  of skin  
t u m o r s  in t he  m a j o r i t y  of B a l b / c  mice. H a i r  follicles are 
t h o u g h t  to  p rov ide  t h e  p re fe ren t i a l  p o r t a l  of e n t r y  for 
top ica l ly  appl ied  h y d r o c a r b o n s  in mice s. The  a l m o s t  
t o t a l  lack  of follicles in  a d u l t  hr/hr mice, a n d  t h e i r  
s ca rc i ty  in  nu/nu mice, t o g e t h e r  w i t h  a t h i c k e n i n g  of 
t he  in te r fo l l icu la r  epidermis ,  m a y  t h u s  accoun t  for  t h e  
ear ly  fai lure  in  b o t h  g roups  to show e r y t h e m a  and  t he  
s u b s e q u e n t  d e v e l o p m e n t  of papi l lomas .  

The  second p o i n t  to  be  emphas i zed  is t h e  r ich  c o n t e n t  
of m a s t  cells in  t he  skin of congen i t a l l y  a t h y m i c  nu/nu 
mice. B y  genera l ly  accep ted  cr i ter ia ,  t hese  are n o r m a l  
m a s t  cells: t h e y  s t a in  m e t a c h r o m a t i c a l l y ,  t h e y  con t a in  
h i s t a m i n e  a n d  5- t lT ,  a n d  t h e y  p a r t i c i p a t e  n o r m a l l y  in 
t h e  PCA reac t ion .  W h a t e v e r  t h e  or igin and  func t i on  of 
such  cells m a y  be, t h e y  call h a r d l y  b e  de r ived  f rom t h e  
t h y m u s .  This  fails to  s u p p o r t  t h e  p remise  of BURNET ~, 4 
t h a t  t he  t i ssue  m a s t  cell is a n  end-s t age  of t he  T l y m p h o -  
cyte.  

7 R. E. COIJPLAND and J. F. RILEY, Nature, Lond. 187, 1128 (1960). 
a B. C. GIOVAStELLA, J. LIEGEL and C. HEIDELBERGER, Cancer Res. 

30, 2590 (1970). 
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Summary. Biological  a c t i v i t y  of ve rnof lexuos ide  (Vf) a new sesqu i t e rpene  l ac tone  glucoside, i sola ted f rom Vernonia 
flexuosa Sims was i nves t i ga t ed  b y  m e a n s  of A tti~m tes t .  VI showed  c y t o s t a t i c  a c t i v i t y  a n d  p roduced  m i t o t i c  d i s t u r b a n c e s  
as well  as s y m p t o m s  of nuc lea r  s t r u c t u r e  degenera t ion .  

I n  t he  course of p h y t o c h e m i c a l  i nves t i ga t i on  of Ver- 
nonia/lexuosa Sims (Compositae), c u l t i v a t e d  in t he  exper i -  
m e n t a l  p lo ts  of t he  Pha r m aco l og i ca l  I n s t i t u t e  of Pol i sh  
A c a d e m y  of Sciences in  Cracow, a gua ianol ide  sesqui te r -  
pene  l ac tone  glueoside, so far  u n k n o w n ,  was i so la ted  b y  
KISlEL 1 as t he  m a j o r  c o n s t i t u e n t  of t he  roots .  This  

c o m p o u n d  was n a m e d  ve rnof l exuos ide  (Vf) b y  the  au tho r ,  
who  also e s t ab l i shed  i ts  s t r u c t u r e  (Figure  1). 

The  cy tos t a t i c  a c t i v i t y  of c o n t a i n i n g  s - m e t h y l e n e - y -  
l ac tone  g roup ing  was suggested,  since t he  o t h e r  represen-  
t a t i v e s  of t h i s  chemica l  g roup  are k n o w n  to be  ac t ive  2. 
Thus ,  an  e v a l u a t i o n  of t h e  effect  of t h i s  c o m p o u n d  on the  
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The inhibitory effect of the water solutions of vernoflexuoside on the 
linear growth of the Allium cepa L. roots (%) 

Concentration (M/I) Time of treatment (h) 

4 24 48 

1 0  - 3  1 0 0  1 0 0  1 0 0  

1 0  - 4  90 80 70 
10 -5 10 10 8 
10-6-10 -7 0 0 0 

C-concentrations of vernoflexuoside solutions. 
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Fig. 1. Vernoflexuoside. 
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Fig. 2. The relationship between the mitotic index and the time of 
treatment of meristematic cells of Allium cepa L. roots with verno- 
flexuoside solutions (10-a-10 -~ M/1). C, controI; h, time of treatment. 

mer i s t ema t i c  cells was t e s t ed  by  means  of Allium t e s t  
according to LEVAN 3. 

Material and methods. Allium cepa L. bulbs  were k e p t  
for 3-4 days  in boiled t ap  wa te r  a t  18 ~ (day light),  unt i l  
the  leng th  of roots  reached  2-3 cm. Then  the  onion bulbs  
were halved.  One o f  t h e m  was placed in t he  Vf-solut ion 
to  be tes ted ,  t he  o the r  one in t a p  water ,  as control .  10 .3 to  
10 .7 M/1 concen t ra t ions  of VI were used. To avoid the  in- 
f luence on mi toses  of secret ions of s ap rophy t i c  bac te r ia  liv- 
ing on the  bulb  roots  4 ; every  12 h the  wa te r  was changed.  

The leng th  of roots  ( t rea ted  and  controlled) was 
measured  before expe r imen t  and  af ter  4, 24 and  48 h, 
respect ively .  At  t he  same t ime  intervals ,  the  growing 
poin ts  of roots  were t aken  out  and placed in the  MURIN'S 
fixativeS. The squashes  were p repa red  according to  
MURIN 5 af ter  2 weeks of macera t ion .  The growing poin ts  
were cut  in to  shor t  l engths  on the  microscope slides 
smeared  wi th  H a u p t ' s  adhesive.  Subsequen t ly  the  mater ia l  
was covered wi th  cel lophane s t r ipes  as well as f i l ter  
paper  and a pressure  was applied.  The squashes  were 
placed for 45 min  into Coplin jar  s a tu r a t ed  wi th  formal in  
vapours .  Af te rwards  t h e y  were  washed  in runn ing  t ap  
wa te r  for 12 h in order  to  r emove  the  formal in  as well as the  
ce l lophane s t r ipes  and  then  s ta ined  wi th  aqueous 1% 
gen t iana  violet,  d e h y d r a t e d  b y  means  of alcohol and  
m o u n t e d  in a few drops  of Canada  ba l sam dissolved in 
xylene.  For  the  mater ia l  inves t iga ted ,  the  mi to t ic  index  
values;  a n u m b e r  of d ividing cells per  1,000 mer i s t ema t i c  
cells (Figure 2) were calcula ted and  mi to t i c  d i s tu rbances  
or p h e n o m e n a  of nucleus s t ruc tu re  degenera t ion  (Figures 
3-6) were establ ished.  

Results and discussion. Macroscopical  examina t ions  of 
the  onion roots  t r e a t ed  wi th  Vf solut ions revealed  only  
differences in l eng th  in compar i son  wi th  the  contro l  
values. Pe rcen tage  inh ib i t ion  of l inear g rowth  of onion 
roots  a t  10 -~ and  10 .4 M/1 concen t ra t ions  was well 
marked  and  re la ted  values a t t a ined  70 to  100% (Table). 
The lower concen t ra t ions  (10-5-10 -7 M/1) of VI p roduced  
no s ignif icant  changes  of the  roo t ' s  length.  

1 W. KISlEL, Pol. J. Pharmac. Pharm., in press (1975). 
S. lVI. KUPCHA•, Pure appl. Chem. 27, 227 (1970). 

3 A. LEVAN, Hereditas 24, 471 (1938). 
4 Z. KOBIERZYI~SKA, Acta Soc. bot. polon. 52, 171 (1973). 
5 A. MURI•, Stain. Tech. 35, 351 (1960); Sb. Prfic. prir. Fac. slov. 

Univ. Bratislava 5, 671 (1961). 

Fig. 3. 1Vfargination of chromatin induced by 24 h treatment with Fig. 4. Pycnosis induced by 24 h treatment with vernoflexuoside 
vernoflexuoside solution (10 -a M/1). solution (10 .4 M/1). 
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Fig. 5. Karyorhexis induced by 48 h treatment with vernoflexuoside 
solution (10 -8 M/1). 

Fig. 6. Irregular congregation and partial agglutination of chro- 
mosomes ill metaphase induced by 24 h treatment with vernofiexuo- 
side solution (10 -~ M[1). 
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The onion roots t rea ted  for 48 h wi th  Vf solutions 
re ta ined the abi l i ty  to cont inue thei r  g rowth  and normal  
deve lopmen t  when  they  were washed and t ransfer red  
into t ap  wate r  again. This m a y  be proof tha t  Vf does not  
show cy to tox ic  effect in the  concentra t ions  invest igated.  

On the  basis of microscopical  analysis of the  squashes, 
the  mi to t ic  index values for each concent ra t ion  of Vf 
solutions were calculated (Figure 2). 

The following concent ra t ions  of Vf aqueous  solutions 
produced mi to t ic  dis turbances  or  nucleus s t ruc ture  
degenerat ion symptoms :  1. chromat ine  marg ina t ion  
(Figure 3), a t  10-a-10 -~ M/1 concent ra t ion  of Vf a f t e r  
24 and 48 h;  2. pycnosis  (Figure 4) a t  10-4-10 -5 M/1 con-  
centra t ion after  4, 24 and 48 h;  3. karyorhexis  (Figure 5) 
at  10-3-10 -4 M/1 concent ra t ion  af ter  48 h;  4. i r regular  
chromosomes congregat ion and par t ia l  agglut ina t ion  in 
metaphase  (Figure 6) a t  10-4-10 -6 M/1 concentra t ion  
af ter  24 and 48 h. 

Among  these mi to t ic  dis turbances  and symptoms  of 
nucleus s t ructure  degenerat ion,  pycnosis was the  most  
f requent  phenomenon.  According to @ULJAJEV 6, pycnosis 
occurs af ter  chromatir~ marg ina t ion  and its f inal  step is 
karyorhexis :  These three phenomena  were v e r y  d is t inc t  
in the  mater ia l  inves t iga ted  when t rea ted  wi th  Vf in 
10-3-10 -5 M/1 concentrat ions.  These observat ions  lead 
to the  conclusion t h a t  VI shows some of the  chromato-  
classical propert ies  7. 

The calculated mi to t ic  indexes conf i rm the  ve ry  
signif icant  cy tos ta t ic  ac t iv i ty  of Vf in concent ra t ions  of 
10 -a and 10 -4 M/1 (Figure 2). This ac t iv i ty  m a y  be 
a t t r ibu ted  to the  conjuga ted  e-methylene-y- lac tone  
grouping, Which occurs in Vf s t ructure.  KUPCHAN s 
under l ined the  fact  t h a t  these groupings m a y  inh ib i t  
phosphofructokinase  in ceils by  b inding the  ac t ive  SH-  
group of the  enzymes.  The  in terac t ion  of sesqui terpene 
c~-methylene-y-lactones wi th  thiol  groups is wellestabl ished 
and it  m a y  explain biological ac t iv i ty  of these compounds.  

W. A. G~JLJAJEW, in Kljetoczno# iadra i #wo ultrastruktury 
(Nauka, Moskwa 1970). 
G. DEYSSON, Soe. hot. Ft., M6moires 777, 95 (1970). 

8 S. IV]'. KUPCHAN, I). C. FESSLER, M. A. EAKIi'~, T. J. GIACOBBE, 
Science t68, 376 (1970). 

Bakterien im Ovar aquariengehiilterter Meeresfische 

Bacteria in the Ovary of Marine Fishes Held in Aquaria 

K. J. C-OTTING 1 

I. Zoologisches lnstitut der Justus-Liebig-Universitiit, Stephanstrasse 2d, D-63 Giessen (Bundesrepublik Deutschland, 
BRD), 28.August J975. 

Summary. In  the  ovary  of the  ovoviv iparous  te leost  Zoarces viviparus L. kep t  in aquaria ,  g ram-nega t ive  bacter ia  are 
found. These pene t ra te  the  tissue up to the  basement  membrane  which separates  the  follicle ep i the l ium from the  theca.  

In  AquarieI1 geh/~lterte Meeresfische sind such  daan  
zahlreichen nega t iven  physischen ulld physiologischen 
Einfli issen ausgesetzt,  wenn der derzei t  iibliche techni-  
sche S tanda rdaufwand  getr ieben wird (Kfihlung, Be- 
liiftung, Absch~umung usw.). Es  ist seit  l angem bekannt ,  
dass die 9~ vieler  mar iner  Fische in Gefangenschaf t  
Schwier igkei ten haben,  ihre Eier  abzusetzen und dann an 
Legenot  zugrundegehen k6nnen. Dieses Prob lem wird 

sich auch bei k i inf t igem <(fish farming,~ in gr6sserem Aus- 
mass stellen. 

Bei den $$ lebendgebb~render (ovoviviparer)  Fische wie 
der A a l m u t t e r  (Zoarces viviparus L.) verz6gern sich im 
Aqua r ium die Oogenese und die Embryona len twick lung .  
Die meisten E m b r y o n e n  s terben vor  der  Geburt .  Fr i ih  
abs terbende E m b r y o n e n  k6nnen offensichtl ich - wie 
degenerierende Oocyten  - resorbiert  werden, w~hrend in 


