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Enf in ,  nous  avons  proc6d6/~ une ana lyse  b iom6t r ique  
des fo rmes  di- e t  t6 t rap lo ide ,  p o r t a n t  sur  la tai l le  des  
grains de pollen.  Les formes  ~ n = 18 o n t  une  courbe  
k un s o m m e t ,  t and i s  que  les fo rmes  k n = 36, y compr i s  
un t&raplo~de o b t e n u  e x p 6 r i m e n t a l e m e n t  pa r  la colchi-  
cine, ~ p a r t i r  d ' u n  mat6r ie l  k N : 18 son t  caract6r is6es  
par  une courbe  b imoda le .  

I n s t i t u t  de bo t an ique ,  Univers i t6  de Neuch~te l ,  le 
5 f6vrier 1952. 

R. SOLLNER 
Z u s a m m e n / a s s u  ng 

Die C h r o m o s o m e n z a h l e n  von  m e h r  als 20 A r t e n  und  
U n t e r a r t e n  der  G a t t u n g  C e r a s t i u m  w u r d e n  b e s t i m m t .  
Ffir solche mi t  gr6sserer  g e o g r a p h i s c h e r V e r b r e i t u n g  wur-  
den P f l anzen  aus m e h r e r e n  S t a n d o r t e n  u n t e r s u c h t .  Un-  
sere K e n n t n i s s e  fiber das  Areal  des  d ip lo iden  und  des 
t e t r ap lo iden  C. arvense w u r d e n  e rwe i t e r t .  Verg le i chende  
b iomet r i sche  K u r v e n  fiber Po l lengr6sse  der  be iden  Ras-  
sen des C. arvense w u r d e n  a u f g e n o m m e u .  

c h a n g e d  i t ' s  color  g r adua l l y  a n d  a t  a b o u t  2 × 10 ~ reps  
b e c a m e  a d a r k  b r o w n  l iquid  wi th  low v i scos i ty  and  a 
p H  of 5 to  5.5. E x p e r i m e n t s  done  wi th  f rozen agar  
( - -30°C)  re su l t ed  in the  s ame  answer .  

2 Mev X-ray and Cathode-ray Irradiation of 
Pseudomonas aer-ginosa 

In  t he  course  of i n v e s t i g a t i n g  t h e  use of microor -  
ganisms as biological  dose  ind ica to r s ,  t he  bac t e r i c ida l  
effects of 2 Mev X - r a y s  a n d  c a t h o d e - r a y s  p r o d u c e d  by  
Van de Graa f f  g e n e r a t o r s  were  s t u d i e d L  

Cul tures  of P s e u d o m o n a s  aeruginosa  ( S t a n d a r d  s t r a in  
from the  A m e r i c a n  T y p e  Cul ture  Collection) were  used  
in the  e x p e r i m e n t s .  The  con t ro l  a n d  e x p e r i m e n t a l  pre-  
para t ion  were  g rown  on horse  m e a t  in fus ion  aga r  a n d  
ma in t a ined  u n d e r  iden t i ca l  e x p e r i m e n t a l  cond i t ions .  

A m u t a n t  of t he  s t a n d a r d  s t r a in  was  p r o d u c e d  du r ing  
the s t u d y  p r e s u m a b l y  as a resu l t  of t he  X - r a y  r ad i a t i on  *. 
It d i f fered f rom the  p a r e n t  s t r a i n  in t h a t  i t  g rew more  
slowly a n d  did  n o t  p roduce  p y o c y a n i n e .  

Agar  p la tes  were  p r e p a r e d  for i r r ad i a t i on  b y  the  s p r a y  
me thod  of I~Iardung 3. This  p r o c e d u r e  fac i l i t a t ed  i r radia-  
tion of the  b a c t e r i a w h i l e  on the  s u r f a c e o f  t he  a g a r p l a t e s ,  
having the re fo re  all t he  s a m e  d i s t ance  f rom t h e  t a r g e t  
and no add i t i ona l  a b s o r p t i o n  t h r o u g h  the  agar.  

To c o u n t  t he  colonies  a f t e r  24 hours  i n c u b a t i o n  the  
petri  d ishes  were  s i m p l y  p laced  on p h o t o g r a p h i c  p r in t -  
ing p a p e r  (Type K o d a b r o m i d e  A2) a n d  e x p o s e d  to  l ight .  
After t he  usual  p h o t o g r a p h i c  p rocedu re s  the  colonies 
showed up ve ry  d i s t i n c t l y a n d  could  be c o u n t e d  wi th  m u c h  
more ease a n d  s a f e t y  as d i r ec t ly  on the  p la t e s  (Fig. 1). 
A p re l im ina ry  s t u d y  to  d e t e r m i n e  w h e t h e r  i r r ad ia t ion  
of the  agar  a lone would  in f luence  the  bac te r i a l  g r o w t h  
was done.  The re  was  no  bac t e r ioc ida l  e f fec t  of 2 Mev 
ca thode- ray  i r r ad ia t ion  be low the  15,000 reps  (physical  
roentgen equ iva len t )  r ange  4. A t  h ighe r  doses  t h e  agar  
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Fig. l.--Sample of bacteria colonies in petri dish printed on photo 
graphic paper• 

F igure  2 shows  the  resu l t s  o b t a i n e d  by  i r r ad i a t ing  
n o r m a l  (curve I) a n d  m u t a t e d  b ac t e r i a  (curve II) wi th  
X - r a y s  (f i l tered by  0.3 cm gold and  0.2 cm brass ,  ini t ial  
hal f  va lue  layer  0-7 cm lead) a t  a dose  r a t e  of 1,800 to  
2,000 r pe r  m i n u t e  a t  18 cm t a r g e t  s amp l e  d i s tance .  
Curve  I is de r ived  f rom a m i x t u r e  of n o rma l  and  m u t a t e d  
bac te r i a ,  t he  l a t t e r  p r o d u c e d  d u r i n g  i r r ad ia t ion .  The  
n a t u r e  of th is  cu rve  shows  an e x p o n e n t i a l  r e l a t i onsh ip  
b e t w een  dose  a n d  su rv iva l  ra te .  
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Fig. 2.--Survival curve of bacteria irradiated with o Mev X-rays. 
I. Normal strain. II. Mutants. 

Curve  I I  is o b t a i n e d  f rom i r r ad i a t ed  pure  cu l tu res  of 
m u t a t e d  bac te r i a .  The  re la t ive  f lat  slope a t  t he  b e g i n n i n g  
of t he  curve  b e c o m e s  increas ing ly  s t eepe r  a t  h ighe r  doses,  
i nd i ca t i ng  a h i g h e r  ki l l ing ra te ,  t h a n  a t  lower  ones.  This  
cu rve  also d e m o n s t r a t e s  t h a t  t he  m u t a n t s  r equ i re  a 
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h i g h e r  dose  to  o b t a i n  t h e  s a m e  l e t h a l  e f fec t  t h a n  t h e  nor -  
m a l  b a c t e r i a .  
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Fig. 3.--Survival curve of bacteria irradiated with 2 Mev cathode-rays. 

T h e  r e su l t s  o b t a i n e d  w i t h  c a t h o d e  r a y  i r r a d i a t i o n  (88 
reps /10  -8 a m p  p e r  s a t  44 cm w i n d o w - s a m p l e  d i s t ance ,  
0-037 c m  A1 s c a t t e r e r )  of n o r m a l  b a c t e r i a  a re  g i v e n  in 
F i g u r e  3. I r r a d i a t i o n  of t he  b a c t e r i a  in  t h e  dose r a n g e  
b e t w e e n  0 a n d  500 reps  d id  n o t  g ive  r e p r o d u c i b l e  r e su l t s  
a n d  t h e r e f o r e  le f t  some  d o u b t s  w h e t h e r  t h e  k i l l ing  ef fec t  
in t h e s e  e x p e r i m e n t s  h a s  b e e n  e x p o n e n t i a l  as  i t  m i g h t  be  
s u s p e c t e d  b y  t h e  s t r i g h t  f o r m  of t h e  r e s t  of t h e  cu rve .  
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Fig. 4.--Absorption curves of 2 Mev cathode-rays measured with: 
I. Ionization chamber, II. Bacteria, III. Photographical method. 

A p p l i c a t i o n  of b a c t e r i a  as a b io log ica l  dose i n d i c a t o r  
was  also i n v e s t i g a t e d  in f o r m  of a b s o r p t i o n  m e a s u r e m e n t s  
of c a t h o d e  rays .  Th i s  was  p e r f o r m e d  b y  p l ac ing  d i f f e ren t  
a b s o r b i n g  layers  of a l u m i n i u m  foils on  t o p  of t h e  pe t r i  
dishes.  F i g u r e  4, c u r v e  I I  was  t h e  r e s u l t  of t h e s e  exper i -  
m e n t s  a n d  is c o m p a r e d  w i t h  t h e  r e su l t s  of phys i ca l  
m e a s u r e m e n t s ,  c u r v e  I z. T h e  a m o u n t  of X - r a y s  p r o d u c e d  
b y  t h e  s c a t t e r e r  a n d  a b s o r b i n g  A1 foils was  neglegib le .  
T h e  dose caus ing  t h e  s m a l l e s t  a m o u n t  of s u r v i v a l s  (N/No) 
in t h e  a b s o r p t i o n  m e a s u r e m e n t s  was  a r b i t r a r e l y  a d o p t e d  
as 100% re l a t i ve  dose va lue .  F o r  e v e r y  n u m b e r  of sur-  
v i v a l s  o b t a i n e d  a t  d i f f e r en t  a b s o r p t i o n  d e p t h s  t h e  p r o p e r  
dose v a l u e  cou ld  be  e v a l u a t e d  f rom F i g u r e  3, a n d  t r a n s -  
f o r m e d  in r e fe rence  to  t h e  100% va lue .  T h e  c u r v e  in-  
d i ca t e s  a de f in i t e  dose  m a x i m u m  a t  t h e  d e p t h  of 0-251 
g / cm 2 a n d  fol lows a p p r o x i m a t e l y  t h e  p h y s i c a l l y  m e a s u r e d  
a b s o r p t i o n  cu rve ,  w h i c h  h a s  a p e a k  a t  a b o u t  0.3 to  
0.33 g / c m  2. W i t h  e s s e n t i a l l y  t h e  s a m e  cond i t i ons ,  a n  ad-  
d i t i o n a l  c h e c k  w i t h  p h o t o g r a p h i c  f i lms  ( K o d a k ,  T e c h n i -  
cal  X - r a y  f i lm, T y p e  A) was  p e r f o r m e d ,  c u r v e  I I I .  I n  
t h e s e  e x p e r i m e n t s  t h e  r e l a t i ve  dose was  c a l c u l a t e d  in t he  
s a m e  m a n n e r  as w i t h  t h e  b a c t e r i a  t a k i n g  t h e  h i g h e s t  
f i lm d e n s i t y  o b t a i n e d  in  t h e  a b s o r p t i o n  m e a s u r e m e n t s  as 
t h e  1 0 0 %  re fe rence  p o i n t  a n d  u s i n g  a f i lm c a l i b r a t i o n  
Ior  t h e  c o n v e r s i o n  of d e n s i t y  in r e l a t i v e  dose. T h e  loca- 
t i o n  of t he  g r e a t e s t  r e l a t i v e  dose  a n d  t h e  f o r m  of t h e  cur-  
ve  can  be  c o n s i d e r e d  t h e  s ame  as c u r v e  I. T h e  s o m e w h a t  
i n c r e a s e d  v a l u e  of r e l a t i v e  dose m a y  be  due  to  ove r l ap -  
p i n g  e x p o s u r e  c a u s e d  b y  s c a t t e r e d  r a d i a t i o n .  

This investigation was supported by funds of the American Can- 
cer Society. 
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Z u s a m m e n f a s s u n g  

Der  E f f e k t  yon  2 - M e v - R 6 n t g e n -  u n d  - K a t h o d e n s t r a h -  
len  a u f  B a k t e r i e n  w u r d e  u n t e r s u c h t .  Die e v e n t u e l l e  Ver-  
w e n d u n g  y o n  M i k r o o r g a n i s m e n  ffir D o s i s m e s s u n g e n  
w u r d e  in  13e t rach t  gezogen.  Die  p h y s i k a l i s c h  b e s t i m m t e  
A b s o r p t i o n s k u r v e  de r  2 - M e v - K a t h o d e n s t r a h l e n  k o n n t e  
t r o t z  de r  m i t  b io log i schen  O b j e k t e n  zu e r w a r t e n d e n  Un-  
g e n a u i g k e i t  r e l a t i v  g u t  d u p l i z i e r t  we rden .  Als S t r a h l e n -  
quel le  d i e n t e  e in  d r u c k i s o l i e r t e r  V a n - d e - G r a a f f - G e n e -  
r a t o r .  
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D i s c r i m i n a t i o n  en tre  l ' inac t iva t ion  de la 
v i r u l e n c e  et du d ~ v e l o p p e m e n t  b a c t ~ r i e n s  par  le 

r a y o n n e m e n t  u l t r a - v i o l e t  de 2537 A 

( E t u d e  su r  B a c i l l u s  cereus alesti  Tou.  e t  V.). 

Si les r e c h e r c h e s  su r  la  p h o t o s e n s i b i l i t 6  des  mic roorga-  
n i s m e s  s o n t  n o m b r e u s e s ,  les 6 t u d e s  c o m p a r a t i v e s  de 
c e t t e  a c t i o n  su r  les d i f f6 ren te s  p rop r i6 t6 s  phys io log iques  
des  m i c r o b e s  s o n t  enco re  peu  connues .  

Ainsi ,  la  d i s c r i m i n a t i o n  e n t r e  la  v i r u l e n c e  e t  la  facult~ 
de d 6 v e l o p p e m e n t  d ' u n  ge rme ,  en  r a p p o r t  a v e c  sa  pho to -  
sens ib i l i t6 ,  r e s t a i t  k e n t r e p r e n d r e  su r  u n  n o m b r e  impor-  
t a n t  d ' ~ l ~ m e n t s  p e r m e t t a n t  u n e  i n t e r p r e t a t i o n  s ta t i s t i -  
que  s a t i s f a i s a n t e .  


