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The mutagenic action of ethylene halogenhydrins to Klebsiella* pneumoniae 

EXPERIENTIA 25[1 

Compound Concentration No. of bacteria/ml Portions No. of Mutation 
after 20 h without mutants in rate 
incubation mutan ts  median 

portions 

In- 
crease 

II 

Ethylene chlorohydrin 0.15 M 
Ethylene chlorohydrin 0.015 M 
Ethylene ehlorohydrin 0.00!5 M 

Control 

Ethylene ehlorohydrin 0.015 M 
Ethylene bromohydrin 0.015 M 
Ethylene iodohydrin 0.015 M 
Ethylene cyanohydrin 0.015 M 

Control 

18.4 x lO s 0/100 103 6.23 X 10 -9 X 33 
15.5 • lO s 0/100 6 0.401 • 10 -9 X 3.4 
12.1 • 10 ~ 39/100 - 0.179 x 10 -s 

15.3 • l0 s 42/100 - 0.131 • 10 -9 - 

13.8 • l0 s 0/100 10 0.648 • 10 -9 • 5.5 
8.2 • 10 s 0/100 272 14.8 • 10 .9 • 125 
2.3 • 10 s 0/100 69 17.5 • 10 -9 X 148 

16.1 • l0 s 55/100 0.086 • 10 .9 - 

18.4 • 10 s 53/100 - 0.080 • 10 .9 - 

n u t r i e n t - a g a r  w i t h o u t  d i h y d r o s t r e p t o m y c i n .  F r o m  t h e  
n u m b e r  of po r t ions  w i t h o u t  s t r e p t o m y c i n - r e s i s t a n t  or  
d e p e n d e n t  m u t a n t s  t he  m u t a t i o n  r a t e  was  ca lcu la ted  by  
t h e  Po i s son  d i s t r ibu t ion .  If in all po r t i ons  m u t a n t s  were 
p resen t ,  t h e  m u t a t i o n  ra te  was  e s t i m a t e d  b y  t he  n u m b e r  
of m u t a n t s  in t h e  m e d i a n  po r t ion  accord ing  to  LEA a n d  
COULSON 3. T h e  resu l t s  of t he  e x p e r i m e n t s  are  s h o w n  in 
t h e  Table .  

Th e  increase  of t he  m u t a t i o n  r a t e  was  ca lcu la ted  a g a i n s t  
t h e  ave rage  s p o n t a n e o u s  m u t a t i o n  r a t e  of t h e  b l a n k s  of 
14 e x p e r i m e n t s .  I t  a m o u n t s  to  0.1183 • 10 .9 (95% confi-  
dence  levels  0.051 • 10 -9 to  0.186 • 10-9). 

F r o m  t h e  re su l t s  i t  appea r s  t h a t  e t hy l ene  iodohydr in ,  
e t h y l en e  b r o m o h y d r i n  a n d  e thy l ene  ch lo rohydr in  are  
p o t e n t  m u t a g e n i c  agen t s .  P r o b a b l y  t he  ca rbon  ha logen  
b o n d  is invo lved .  If  so, t he  decrease  of t h e  bond  dis- 
soc ia t ion  en e rg y  f rom the  C-I  to t he  C-C1 b o n d  is in 
acco rdance  w i th  t h e  decrease  of m u t a g e n i c  ac t ion  f rom 
e th y l en e  i o d o h y d r i n  to e t hy l ene  ch lo rohydr in .  

I n  o the r  e x p e r i m e n t s  we f o u n d  for t he  m u t a t i o n  r a t e  
i nduc e d  b y  coffeine (2 m g / m l ) :  0.396 • 10 -9 ( increase 
• 3.4), a n d  by  5 -bromourac i l  (1 m g / m l ) :  1.181 • 10 -9 
( increase • 10). 

The  r e su l t s  of t he se  e x p e r i m e n t s  d e m o n s t r a t e  t h a t  t h e  
s u b s t a n c e s  i n v e s t i g a t e d  h a v e  m u t a g e n i c  proper t ies .  

Zusammen[assung. Eine  s t a r k  m u t a g e n e  W i r k u n g  wird  
d u t c h  ~ t h y l e n c h l o r h y d r i n ,  A t h y l e n b r o m h y d r i n  u n d  A t h y -  
l e n j o d h y d r i n  auf  Klebsiella pneumoniae ausgei ib t .  
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C y t o l o g i c a l  Ef fec t  o f  G o n a d o t r o p i n  R e l e a s i n g  F a c t o r  A c t i v i t y  f r o m  B e e f  H y p o t h a l a m i c  E x t r a c t  o f  t h e  
P i t u i t a r y  C e l l s  in  v i t r o  

A c c u m u l a t e d  ev idence  ind ica tes  t h a t  the  h y p o t h a l a m i c -  
re leas ing  fac tor  s t i m u l a t e s  t he  re lease  of g o n a d o t r o p i n  b y  
ac t ing  d i rec t ly  a t  t he  level of t he  an te r io r  p i t u i t a r y  g l and  1. 
T h e  a c t i v i t y  of t h e  gonado t rop in - r e l ea s ing  fac to r  ha s  been  
d e m o n s t r a t e d  b y  i n c u b a t i n g  t he  a d e n o h y p o p h y s i s  in vi t ro .  
E x t r a c t s  of h y p o t h a l a m u s  (rat, pig, sheep,  beef etc.) a d d e d  
to  t h e  m e d i u m  m a y  ac t  d i rec t ly  on  th i s  g land  a n d  induce  
secre t ion  of gonadot rop ins3-4 .  

I n  t h e  p r e s e n t  e x p e r i m e n t ,  f r a g m e n t s  of r a t s  an t e r io r  
p i t u i t a r y  g l an d s  were i n c u b a t e d  in order  to s t u d y  w h e t h e r  
an  e x t r a c t  of beef  h y p o t h a l a m u s  m a y  m o d i f y  t he  cy to -  
logical f ea tu re s  of p i t u i t a r y  cells. P r e p a r a t i o n  of c rude  
(HEc) a n d  semipur i f i ed  (HEsp)  h y p o t h a l a m i c  e x t r a c t s  
were o b t a i n e d  fol lowing t he  m e t h o d  of SCHALLY et  al. ~. 
T h e  b r a in  cor t ical  e x t r a c t  (BCE) p r epa red  in t he  s a m e  
m a n n e r  se rved  as control .  I n c u b a t i o n  of g l ands  was  m a d e  
accord ing  to  ~V[ITTLER'S t e c h n i q u e  5. T h e  a c t i v i t y  of b o t h  
e x t r a c t s  in t e r m s  of t he  release of F S H  a n d  L H  f rom 
h y p o p h y s i s  was  e v a l u a t e d  in c a s t r a t e d  t e s t o s t e rone  pre-  
t r e a t ed  m a l e  r a t s  6,7 a n d  in ca s t r a t ed ,  e s t rogen  and  pro-  
ges t e rone  p r e t r e a t e d  female  r a t s  s,9. Fo r  cytological  s tud ie s  
t he  an t e r io r  p i t u i t a r y  g l ands  of n o r m a l  a d u l t  ma l e  W i s t a r  

r a t s  (200-250 g) were  used ;  t he  i n c u b a t i o n  p rocedure  is 
de ta i led  in t he  Table .  B ra in  cor t ical  ex t r ac t ,  saline,  
m e d i u m  TC 199 a n d  v a s o p r e s s i n  were a s sa ye d  as controls .  
T h e  h y p o p h y s i s  f r a g m e n t s  were f ixed in formol-C12Hg, 
d e h y d r a t e d  a n d  e m b e d d e d  in paraf f in .  Sect ions were 
s t a i ne d  w i t h  PAS-co l lo ida l - i r on -Kernech t ro t  a n d  alde- 
h y d e - t h i o n i n  to d i f fe ren t ia te  t he  t y p e s  of basophi l ic  cells. 
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Cytological effect of beef hypothalamic extracts on cells of anterior 
pituitary gland in vitro 

No. of Treatment Cell type degranulation 
rats (dose 10, 20 and 50 mg) Incubation time 

l h  2h 3h 

6 Saline 

6 Medimn TC 199 

20 HEc + medium TC 199 

20 HEsp + medium TC 199 

15 BCE + medium TC 199 

10 Vasopressin + medium 
TC 199 

Gonadotropes Thyrotropes 
and acidophils 

Gonadotropes Thyrotropes 
and acidophils 

Cytology of sections prepared from incubated anterior pituitary 
fragments. Cells of central region of explants; (A) 10 mg semi- 
purified hypothalamie extract 1 h; (B) 10 mg HEsp 2 h; (C) 20 mg 
brain cortical extract 3 h. ~ Thyrotropic cells, x 6400. 

Histological  examina t i on  of anter ior  p i tu i t a ry  exp lan t s  
t aken  a t  1 and 2 h (Figure A and I3) af ter  incuba t ion  
revealed an increased n u m b e r  and size of the  granules 
f rom P A S  and colloidal- iron posi t ive  cells (gonadotropic  
cells) ; this  is followed by  a gradual  d i sappearance  of same  
granules and the  appea rance  of progressive vacuolizat ion.  
Sections p repared  f rom glands incuba ted  for 3 h ind ica ted  
t h a t  the  cells a t  the  pe r iphery  of the  exp lan t s  were more  
degranula ted  t h a n  the  cells of the  cent ra l  region. Al though  
less extensive,  ve ry  similar changes  were observed  at  t h e  
th i rd  hour  in the  a ldehyde- th ion in  posi t ive  cells ( thyro-  
t ropic  cells), whereas  the  orange  G posi t ive  cells (acido- 
philic cells) also appeared  degranu la ted  b u t  no vacuoli-  
zat ion was observed.  Controls  made  wi th  saline, med ium 
TC 199 and brain  cortical  ex t rac t s  gave no similar resul ts  
(Figure C); only vasopress in  m a y  induce a sl ight  hyper -  
t r o p h y  in basophi l ic  and  acidophil ic cells. 

Concerning the  effect  of d i f fe rent  doses used, the crude  
and  purif ied h y p o t h a l a m i c  ex t rac t s  exer ted  a similar 
ac t ion  on the  cy to logy  of t h e  p i tu i t a ry  cells, b u t  the  dose  
of 50 mg induced  fas ter  and more  ex tens ive  morpho-  
logical changes  t h a n  10 rag. 

The general  effects  of t h e  2 ex t rac t s  were s o m e w h a t  
different ,  when  in jec ted  in to  animals.  The crude  ex t r ac t  
showed higher  tox ic i ty  t h a n  the  semipurif ied one, pro-  
ducing  c i rcula tory  and  resp i ra to ry  a l te ra t ions  which  
caused, wi th  relat ive f requency,  dea th  of the  animals.  

I t  should be po in ted  out  t h a t  the  h y p o t h a l a m i c  ex t rac t s  
used in these exper imen t s  were tes ted  for the i r  abil i ty to  
induce the  release of p i tu i t a ry  t rop ins  in vivo. 

I t  is ha rd  to pos tu la te  w h e t h e r  the  effects descr ibed 
above of h y p o t h a l a m i c  ex t r ac t  on p i tu i t a ry  cells in v i t ro  
are specific and  direct .  I n  spi te  of the  similar  resul ts  
ob ta ined  in our in vivo exper iments ,  fu r ther  s tudies  using 
more  purif ied ex t rac t s  are needed.  

Zusammen/assung. U n t e r s u c h u n g e n  an spezifisch ge- 
f~irbten Ser ienschni t t en  yon  A d e n o h y p o p h y s e n f r a g m e n -  
ten,  die mi t  R i n d e r h y p o t h a l a m u s e x t r a k t e n - i n k u b i e r t  
wurden,  zeigten eine deut l iche  Z u n ah me  von  Sekret-  
granula  der  gonado t ropen  Zellen, Bi ldung von  Vakuolen  
und Degranula t ionsbeginn .  
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