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Table IV. Sensitivity of heat-shocked wheat roots to high concen- 
trations of sodium chloride 

Heat Living roots (%) 
shock NaCl added (%) 

0.5 0.9 1.0 1.2 1.4 
No 100 100 100 100 60 
Yes 100 100 65 5 0 

After the heat shock (or in the control series: no shock) the roots 
were placed for 5 min in the nutrient solution with NaCI added. 
Before and after the treatment with heat shock and NaC1 the 
plants were incubated at 25 ~ 

These  obse rva t i ons  m a y  ind ica te  t h a t  t he  in f luence  of 
k ine t in  on t he  s e n s i t i v i t y  of cells to h e a t  shock  d e p e n d s  
on how  long t he  k i n e t i n  t r e a t m e n t  h a s  l a s ted  a nd  on t h e  
i n t e n s i t y  of t he  m e t a b o l i s m  of t he  cell. Th i s  m a y  exp la in  
t he  obse rva t ions  r epo r t ed  here,  t h a t  k ine t i n  u n d e r  ce r ta in  
cond i t ions  p ro t ec t s  a g a i n s t  a n d  u n d e r  o the r s  sens i t izes  
to a s u p r a o p t i m a l  e n v i r o n m e n t a l  t e m p e r a t u r e .  

Zusarnmenfassung. Die Hi t zesens ib i l i s i e rung  y o n  Wei-  
z e n w u r z e l m e r i s t e m e n  k a n n  d u t c h  K ~ l t e b e h a n d l u n g  oder  
K i n e t i n z u g a b e n  z u m i n d e s t  tei lweise r i ickg~ngig g e m a c h t  
werden.  
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The Effects of N ico t inamide  on Heat Res i s tance  of 

H e a t  r es i s t ance  is one of t h e  m o s t  i m p o r t a n  t cha rac -  
te r i s t ics  of t h e  bac te r i a l  endospore .  Since t he  d i scovery  
of dipicolinic acid (DPA) in t he  bac te r i a l  endospores  1, 
ev idence  h a s  been  s t ead i ly  a c c u m u l a t e d  to impl i ca te  D P A  
in t h e  h e a t  r e s i s t ance  of t he  bac te r i a l  endospores .  T h e  
p ro t ec t i on  of so m e  e n z y m e s  a n d  p ro t e ins  by  D P A  a ga in s t  
h e a t  d e n a t u r a t i o n  e-4 h a s  also been  d e m o n s t r a t e d .  I nd i r e c t  
ev idence  h a s  also been  a d d u c e d  t h r o u g h  t h e  p r o d u c t i o n  
of D P A  def ic ient  spores  sens i t ive  to h e a t  b y  u s ing  
inba l anced  m e d i a  5, specific i nh ib i to r s  6 a n d  D P A  less 
m u t a n t s L  In  t h e  l a t t e r  two  cases  t h e  effects  could be 
r eve r sed  b y  ex o g enous  D P A .  

R e c e n t l y  UPRETI et  al. s h a v e  s h o w n  t h a t  p i co l inamide  
specif ical ly inh ib i t s  D P A  s y n t h e s i s  l ead ing  to  t h e  pro-  
duc t i o n  of D P A  def ic ient  h e a t  sens i t ive  spores.  T h e  
effect  of p i co l inamide  c a n n o t  be reversed  b y  zinc. D P A  
was  s h o w n  to  a c t i v a t e  t he  soluble r educed  d iphospho -  
py r id ine  nuc leo t ide  ( D P N H )  ox idase  of spores  b y  e lect ron 
accep t ing  m e c h a n i s m  9 a n d  also to  p r o t e c t  it  a g a i n s t  h e a t  
i n a c t i v a t i o n  2. I t  was  t h o u g h t  t h a t  p i co l inamide  m a y  be 
in te r fe r r ing  w i t h  t h e  role of D P A  as an  e lec t ron  accep tor  
in t h e  spore.  There fo re  a s t u d y  of t h e  effects  of n ico t in-  
a m i d e  was  u n d e r t a k e n .  

Materials and methods. Bacillus cereus s t r a i n  T was  
used  t h r o u g h o u t  t hese  inves t iga t ions .  The  ac t ive  cu l tu re  
t e c h n i q u e  was  used  a n d  t he  o r g a n i s m  was  al lowed to 
grow an d  spo ru l a t e  in a glucose y e a s t  e x t r a c t - s a l t s  
m e d i u m  (G m e d i u m ) .  To t a l  v iab le  coun t s  (TVC) were 
m a d e  b y  p l a t i n g  su i t ab le  d i lu t ions  on n u t r i e n t  agar.  Oc ty l  
a lcohol  kills v e g e t a t i v e  cells and  g e r m i n a t e d  spores  of 

Spores  of Baci l lus  cereus  T 

t h i s  o rgan i sm.  Oc ty l  alcohol  s t ab le  c o u n t s  (OSC) were 
m a d e  by  us ing  oc ty l  a lcohol  s a t u r a t e d  w a t e r  for d i lu t ion  
in m a k i n g  p l a t e  counts .  H e a t  s tab le  c oun t s  (HSC) were 
m a d e  b y  p l a t ing  su i t ab le  d i lu t ions ,  a f te r  f i rs t  h e a t i n g  
the  s u s p e n s i o n  a t  80~ for 30 min .  The  OSC gives  t h e  
to t a l  n u m b e r  of spores  while  t h e  H S C  gives t he  n u m b e r  
of h e a t  r e s i s t a n t  spores  in t he  cu l ture .  

Results and discussion. T h e  effects  of n i c o t i n a m i d e  and  
n icot in ic  acid on h e a t  s t ab i l i t y  are g iven  in Tab le  I. 
The  effects  of e xoge nous  D P A  on n i c o t i n a m i d e  i n d u c e d  
h e a t  s e ns i t i v i t y  are g iven  in Tab le  II.  T h e  resu l t s  show 
t h a t  whereas  nicot inic  acid ha s  no effect,  n i e o t i n a m i d e  

Table II. Effect of DPA on the production of heat sensitive spores 
of Bacillus cereus T in the presence of nicotinamide 

Addition to 
G medium 

After 30 h incubation 

OSC HSC HSC 
(ml) (ml) (%) 

None (Control) 2.1 • 108 2.2 • 108 100 
Nicotinamide (2 mg/ml) 1.9 • 10 s 5.0 • 105 0.26 
DPA (0.5 mg/ml) 2.0 • 108 2.2 • 108 100 
Nicotinamide (2 mg/ml) 2.0 x 10 s 5.5 • 105 0.27 
+ DPA (0.5 mg/ml) 

Table I. Effect oI nicotinamide and nicotinic acid on heat stability 
of spores of Bacillus cereus T 

Additions to 
G medium 

After 30 h incubation 

TVC OSC HSC HSC 
(ml) (ml) (ml) (%) 

None 2.0 • 10 s 2.1 • 10 s 2.1 • l0 s 100 
(Control) 
Nicotinamide 2.1 • 10 s 2.2 • 10 s 6.0 • 105 0.27 
(2 mg/ml) 
Nicotinic acid 1.0 x l0 s 1.0 • l0 s 1.0 • l0 s 100 
(2 mg/ml) 

Incubated on a rotary shaker at 30~ (:~I~ 
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specif ical ly  i nh ib i t s  t he  syn thes i s  of D P A  and  t he  develop-  
m e n t  of h e a t  res is tance.  However ,  exogenous  D P A  c a n n o t  
reverse  t he  n i c o t i n a m i d e  induced  h e a t  sens i t iv i ty .  F u r t h e r ,  
spores  p roduced  in t he  presence  of n i c o t i n a m i d e  c o n t a i n e d  
as m u c h  as 40% of t he  n o r m a l  D P A  as d e t e r m i n e d  b y  
t h e  m e t h o d  of JANSSEN et  al. ~t. I t  has  been  shown  t h a t  
if t he  D P A  c o n t e n t  of t h e  spore is a b o v e  1.2%, v i a b i l i t y  
is i n d e p e n d e n t  of t h e  D P A  con ten t ,  a n d  t h a t ,  as t h e  level  
of D P A  is r educed  be low 1.2%, t he  p r o p o r t i o n  of non-  
v iab le  spore- l ike bodies  increased.  

I n  t he  l i t e r a tu re  t he re  ha s  been  no reference so far  to  
t he  role of D P A  as all e lec t ron  accep tor  in  t h e  h e a t  
r e s i s t ance  of bac t e r i a l  endospores .  The  resu l t s  o b t a i n e d  
in our  l a b o r a t o r y  w i t h  p i co l inamide  a n d  n i c o t i n a m i d e  
sugges t  t h a t  in  t he  h e a t  res i s tance  of bac t e r i a l  endospores ,  
t h e  role of D P A  ais a n  e lec t ron  accep tor  m a y  be im-  
p o r t a n t  ~, ~. 

Zusammen~assung. N i c o t i n a m i d e  h e m m t  die S y n t h e s e  
yon  Dipicol ins/ iure  (DPA) u n d  die E n t w i c k l u n g  der  
Hi t ze res i s t enz  von  Bacillus cereus T Sporen.  Nicotinsgture 
h a t  ke inen  Effek t .  Zugabe  yon  D P A  k a n n  die Hi tzsens i -  

t iv i t / i t ,  die d u r c h  N i c o t i n a m i d e  induz ie r t  wurde ,  n i c h t  
r i ickg~ngig machen .  
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P R O  E X P E R I M E N T I S  

Techniques s imultan6es de mesures:  CO~(C~aO~) 61imination urinaire et activit6 motrice chez la 
souris dans l 'exp6rimentation m6tabolique des amph6tamines  

L a  d6g rada t i on  m ~ t a b o l i q u e  des m 6 d i c a m e n t s  m a rqu6s  
au  C ~4 abou t i t ,  dans  de t r6s  n o m b r e u x  cas, 5" la f o r m a t i o n  
de C1~O2, 61imin6 p a r  vole expi ra to i re .  La  v i tesse  et  le 
t a u x  de ce t te  d6g r ada t i on  d 6 p e n d e n t  de la s t r u c t u r e  
mol6cula i re  du p r o d u i t  e t  de la pos i t ion  du  marquage .  
Quo ique  ce t te  voie  d '61 imina t ion  a u n  caract~re  secon- 
daire,  sa mesure  q u a n t i t a t i v e  est  n6cessaire  5" l '6 tabl isse-  
m e n t  de t o u t  br ian.  

L a  mesure  du  CO2 exp i ra to i re  p e r m e t  d ' 6 t ab l i r  l ' ac t i -  
v i t6  sp6cif ique du C14Oe, a ins i  que l ' in f luence  du  m6dica-  
m e n t e t  de la dose admin i s t r6e  sur  le m 6 t a b o l i s m e  basal .  
Des disposi t i fs  p e r m e t t a n t  d ' e i f ec tue r  ces mesures  on t  
d6js  4t6 d6cr i t s  dans  la l i t t 6 r a t u r e  ~-~. Ils u t i l i s en t  n o t a m -  
m e n t  p o u r  la mesure  de la r ad ioac t i v i t 6  des c o m p t e u r s  
G.M. ou des c h a m b r e s  d ' i on i sa t ion .  Ces derni6res,  d ' u n e  
g r a n d e  sens ib i l i% in s t an t an6e ,  p r 6 s e n t e n t  u n  ce r t a in  
n o m b r e  d ' i nconv6n ien t s ,  n o t a m m e n t  la n6cessit6 d ' u n  
ca l ib rage  et  une  i m p o r t a n t e  d6rive. 

Dans  nos  6tudes,  le ca rac t6re  q u a n t i t a t i f  de la mesure  
de la r ad ioac t iv i t6  du Cl~Oe p r i m e  celle de la sensi- 
bi l i t6  i n s t an t an6e .  Cet te  mesure  s 'e f fec tue  p a r  scint i l la-  
t i on  l iquide  apr~s a b s o r p t i o n  du  CO 2 p a r  l ' 6 t h a n o l a m i n e  5; 
elle est  q u a n t i t a t i v e  et  d ' u n e  g rande  sensibi l i t6 .  Le COs 
exp i ra to i re  est  mesur6  p a r  inf rarouge.  

La  cage m 6 t a b o l i q u e  p e r m e t  de col lecter  s6pa r6men t  
l '61 iminat ion  u r ina i re  e t  f6cale; elle est  munie ,  en t re  
aut re ,  d ' u n  disposi t i f  de mesure  de l ' ac t iv i t6  mo t r i ce  de 
l ' a n i m a l  d 'exp6r ience .  L ' e n s e m b l e  de l ' appa re i l  compor t e  
les 616ments su ivan t s  (F igure) :  U ne  cage m 6 t a b o l i q u e  de 
Ro th ,  p e r m e t t a n t  l ' a l i m e n t a t i o n  de l ' a n i m a l  en  n o u r r i t u r e  
e t  en  eau. Les u r ines  et  les fSces p e u v e n t  ~tre collect6es 
s @ a r 6 m e n t .  La  cage est  a l imen t6e  en air  p a r  une  p o m p e  
5, m e m b r a n e ,  a s s u r a n t  u n d  d6bi t  de 0,5 l / r a in  dans  le cas 
de la souris,  e t  de 1 l / ra in  pou r  le r a t .  Le d6bi t  est  mesur~ 
p a r  u n  d6b im~t re  61ectronique (Has t ings  Mass Flow- 
meter) ,  e t  ce t te  i n f o r m a t i o n  est  enregistr6e.  L a  r6gu la t ion  

du d~bi t  s ' e i fec tue  p a r  u n  disposi t i f  ~ lec t ronique  u t i l i s an t  
1 ' in fo rmat ion  du  d~bimStre  pou r  asserv i r  la p o m p e  5" 
m e m b r a n e .  L a  t e m p e r a t u r e  de l ' a i r  c i r cu lan t  p e u t  6tre 
r6gl6e 5" p a r t i r  de la t e m p 6 r a t u r e  a m b i a n t e  jusqu'5" 45 ~ 
pa r  un  disposi t i f  ~lectr ique asserv i  au  t h e r m o m ~ t r e  de 
mesure.  Deux  ro tom~t re s  B R O O K S  SHO-150 en a m o n t  
et  en ava l  de la cage m~tabo l ique  p e r m e t t e n t  d%va lue r  
nne  6ventuel le  c h u t e  de d6bit .  La  surpress ion  5" l ' i n t6 r ieur  
de la cage m6 tabo l i que  est  d ' e n v i r o n  5 m m  Hg. AprSs 
son passage  dans  la cage m6tabo l ique ,  Fai r  est  dess~ch6 
sur  C12Ca c o n t e n u  dans  u n  cy l indre  de 5 •  cm 2~, 
incl in6 5" 45 ~ L a  mesure  du  CO 2 s 'e f fectue  pa r  u n  appa-  
reil  U R A S - M e d i c a l  ( H a r t m a n n  et  B r a u n  AG, F r a n k -  
fu r t /Main ,  Al lemagne) .  D 6 t e r m i n a t i o n  p a r  inf rarouge,  
mesure  de 0,1 5" 1% en v o l u m e  de CO2 et  en reg i s t r emen t .  
L a  ca l ib ra t ion  s 'e f fectue  p a r  u n  m61ange gazeux  0,5% 
CO s, 99,5N.  La  mesure  de la r ad ioac t iv i t6  du Cl~O~ 
s 'ef fectue  p a r  sc in t i l l a t ion  l iquide aprgs  a b s o r p t i o n  quan -  
t i t a t i v e  du CO s p a r  une  so lu t ion  d ' 6 t h a n o l a m i n e / m 6 t h a -  
nol  6. L a  mesure  de ] 'oxyg6ne  absolu  de 21 5" 60% en 
vo lume  et  diff6rent ie l  (21 5" 18% en vo lmne)  s 'e f fec tue  
pa r  u n  appare i l  <~Doppeloxytest~> ( H a r t m a n n  et  B r a u n  
AG, F r a n k f u r t / M a i n ,  Al lemagne) .  La  mesure  de la radio-  
ac t iv i t6  du C1402 s 'ef fectue  p a r  sc in t i l l a t ion  l iquide apr6s  
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