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C o m p a r a i s o n  d e  l ' a c t i v i t 6  r e s p i r a t o i r e  

d'Esch, coll p e n d a n t  l a  b a c t 6 r i o l y s e  d u e  

a u x  b a c t 6 r i o p h a g e s  d e  l a  s 6 r i e  T~  ~ T 7 

D a n s  des  c o m m u n i c a t i o n s  p rdcdden tes  t, cons idd ran t  la 
sdrie T des bac td r iophages  d ' E s c h e r i c h i a  coli 1)elbriickii,  
nous  a v o n s  mis  en  6vidence,  i n  vitro, que  des ddrivds de 
la qu inazo l ine  i n h i b e n t  les bac td r iophages  T 1, T a, T s, 7" 7, 
ma t s  ne s e m b l e n t  avo i r  a u c u n e  ac t ion  vis-a-vis  de T=, T a, 
T,. A y a n t  uti l is6 p r d c d d e m m e n t  la m d t h o d e  de W a r b u r g  2 
a f in  de d & e r m i n e r  les v a r i a t i o n s  de la c o n s o m m a t i o n  
d 'oxyg~ne  p e n d a n t  la m u l t i p l i c a t i o n  m i c r o b i e n n e - ( e n  
par t i cu l ie r ,  p e n d a n t  la p h a s e  loga r i thmique) ,  nous  a v o n s  
pens6 qu 'e l l e  se ra i t  i nd iqu6e  p o u r  l ' ana lyse  plus exac t e  
du  processus  de  la lyse de bac td r i ophages  de types  diffd- 
ren ts .  Ce t e s t  t o u c h a n t  au  m & a b o l i s m e  du complexe  
~bac tdr ie -bac tdr iophage]  p e r m e t t r a  peu t -~ t re  de ddceler  
des diffdrences  par t icul i~res .  

cu l tu re  bac td r i enne  en b o u i l h m 1)ifco "a 6%.  l .a  suspen-  
sion de b a c t & i o p h a g e s  (de c o n c e n t r a t i o n  d d t e rmi n d e :  
p a r  exemple  pour  7/'~: 0,2 ml  d ' u n e  cu l t u r e  dilude ~ 10 -~) 
es t  p lac fe  dans  le p e t i t  a p p e n d i c e  la tdral .  1.a s u b s t a n c e  
expdr imen tde  est  a jou tde  h la c o n c e n t r a t i o n  ddsirde, so i t  
d a n s  le rOcipient pr incipal ,  so i t  d a n s  un  second a p p e n d i c e  
si l ' on  veu t  en 6 tudier  l ' ac t ion  au  cours  du  d ~ v e l o p p e m e n t  
du  bae td r iophage ,  l .a  q u a n t i t d  de bac tdr ies ,  f a c t eu r  im- 
p o r t a n t ,  do i t  6tre dd te rminde  s o i g n e u s e m e n t  au d d b u t  de 
c h a q u e  essai :  soi t  n d p h d l o m d t r i q u e m e n t ,  soi t  p a r  le 
v o h l m e  d ' o x y g b n e  consommd p e n d a n t  un  t e m p s  ddter-  
mind.  Le d ~ v e l o p p e m e n t  bac%r ien  o p t i m u m  c o r r e s p o n d  

une  c o n s o m m a t i o n  d ' oxygbne  d ' e n v i r o n  20 m m  a en  
30 mi n  lorsque  l '&tui l ibre  tie t e m p d r a t u r e  h 37°C a dr6 
rdalis& On  a j o u t e  alors  la suspens ion  de bac td r iophages .  
La  t e m p d r a t u r e  es t  m a i n t e n u e  r i gou reusemen t  h 37°C 
p e n d a n t  rou te  l ' expf r i ence ,  c ' e s t -a -d i re  p e n d a n t  3 h 4 h. 
Des lec tures  m a n o m d t r i q u e s  du vo lume  d 'oxygbne  util isd 
o n t  lieu tou te s  les 30 rain.  

Courbes 1. E. colt Delbriickii+ phages T1, "l'a, Td, T7 en bouilhm l)ifco 
6%. E. colt Delbriickii (contrdle) , Bactdriophages . . . . . . .  
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Courbcs '2. E. colt 1)elbriickii + phages "l'=, "1"4, "1" n on bouillon l)ifco 
~i'}/o. E. colt Dclbrtickii {contrdle) , Bactdriophages - . 

Mdthode .  Nous  a v o n s  ana lys6  le m d t a b o l i s m e  bac td r ien  
(va r i a t i on  de la q u a n t i t 6  d ' o x y g ~ n e  utitisde) g l ' a ide  de la 
r e&t rade  de "Warburg.  L a  souche  d ' E s c h e r i c h i a  coli 
Delbr i ick i i  e t  la s~rie T (de 1 g 7) des  b a c t d r i o p h a g e s  o n t  
6t6 choisis  c o m m e  tes ts .  Dans  le rdc ip ien t  se t r o u v e  la 

R. MEIER, L. NEIPP et W. KUNZ, Schw. reed. Wschr. ,~7, 11'27 
(1957).- L. NEIPP, W. KUNZ et R. MEIER, Exper. 1.:/, 7.t (1:157). 

2 L. NEIPP, W. l'~UNZ ct R. MEIER, Schw. Z. Path. Bakt, 19, 33l 
(1956). 

Rgsul ta l s .  l , a  courbe  de l ' i n t ens i td  resp i ra to i re  ainsi  que  
la cou rbe  de  c ro issance  d ' E s c h ,  colt Delbri icki i  o n t  une  
a l lure  tr~s s e m b l a b l e  h celles d ' E s c h ,  colt  207, souche  
e x p d r i m e n t d e  p r d c d d e m m e n t  2. 11 s ' en su i t  que  ces d e u x  
souches  d o i v e n t  avo i r  u n  md tabo l i sme  tr~s w)isin.  

l ,es  essais effectuds avec  la sdrie T des b a c t d r i o p h a g e s  
o n t  m o n t r d  le t rds i n t & e s s a n t  p h d n o m & m  s u i v a n t :  les 
d i f fd ren ts  types  7/" m o n t r e n t  tm processus  de lyse diff&rent 
qu i  p e r m e t  de les o r d o n n e r  cn  d e u x  groupes .  
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D a n s  le p r emie r  groupe,  les b a c t e r i o p h a g e s  T 1, T~, T~, 
T 7 p r o v o q u e n t  la bac t6 r io lyse  aprSs u n  ce r t a in  t e m p s  de 
la tence  qui  d6pend  de d ivers  f ac t eu r s  ( q u a n t i t 6  de phages  
ensemenc6s,  m o m e n t  off c e t t e  a d d i t i o n  a lieu, etc.).  Ce t te  
lyse se t r a d u i t  p a r  une  d i m i n u t i o n  r ap ide  de la , c o n s o m -  
m a r i o n  d 'oxyg~ne~ p o u v a n t  al ler  jusqu 'X la supp re s s ion  
p resque  to ta l e  de celle-ci;  p a r  sui te ,  la cou rbe  re sp i ra to i re  
fair  une  c h u t e  r ap ide  qui  a b o u t i t  p r e sque  ~ la  v a l e u r  zdro, 
Cet te  courbe  co r r e spond  6ga l emen t  A celle d ' E s c h ,  coli 207 
ju sque  d a n s  ses m o i n d r c s  dfitails. 

L ' a u t r e  g roupe  qu i  c o m p r e n d  les bac t f i r iophages  T2, 
T 4, T~ es t  caract6r is6,  apr~s  une  p h a s e  de  l a t ence  d6ter-  
min6e,  p a r  u n e  bac t6r io lyse  qu i  s ' e f fec tue  p lus  l e n t e m e n t .  
L a  * c o n s o m m a t i o n  d ' o x y g ~ n e ,  s'61~ve s e u l e m e n t  jusqu'~t  
une  ce r t a ine  v a l e u r  e t  y s t a t i o n n e  l o n g u e m e n t .  Ce t t e  
phase  l y t i que  rSguli~re se t r a d n i t  su r  la cou rbe  p a r  u n  
, p l a t e a u  ~) qui  p e u t  ~.tre 16g~rement d e s c e n d a n t ;  l ' i n t ens i t6  
resp i ra to i re  se m a i n t i e n t  ~ u n  n i v e a u  d6 te rmin6  ou d imi-  
nue  16g~rement  en  dessous  de celui-ci. 

On p e u t  en  d6dui re  que  le d o m m a g e  sub i  p a r  les bac-  
t6r ies  ou le n o m b r e  de celles qu i  son t  a t t e i n t e s  p a r  l 'ae-  
t ion  p h a g i q u e  es t  d i f f6 ren t  d a n s  les deux  cas. 

E n  out re ,  nous  a v o n s  pu  v~rif ier  que  la lyse p r o d u i t e  
avec  le g roupe  T=, , ,e  quo ique  plus  lente ,  es t  comple te .  
Celle qu i  es t  d6ploy6e p a r  Tx,  a, ~, ,, d ' a b o r d  b e a u c o u p  plus  
rapide,  se r6v&le p a r  la  su i te  i n c o m p l e t e  e t  m o n t r e  l ' a p p a -  
r i t ion  n l t6 r i eu re  d ' i n d i v i d u s  r6s i s tan t s .  

Conch , s ions .  Le conrs  de  la  bact4r io lyse ,  su iv i  p a r  la 
mesure  du  v o l u m e  d ' o x y g ~ n e  ut i l is6 p a r  tes baet6r ies ,  es t  
d i f fe rent  chez  les b a c t 6 r i o p h a g e s  T~, a, ~, 7 e t  T=, ~, ~. Apr&s 
un  t e m p s  de  la tence ,  elle es t  r ap ide  e t  i n c o m p l e t e  avec  
T , ,a , s ,  7; elle es t  l en te  avec  u n  , p l a t e a u ,  r e sp i ra to i re  e t  
compl&te avec  T=,, ,  ~. Le m 6 c a n i s m e  b ioch imique  de la 
bact~r iolyse  semble  donc  d i f f6 ren t  d a n s  les d e u x  cas. 

L. NEIPP, W.  KUNZ et  R. 5{EmR 

Laborato ire  de Recherche  du  D d p a r t e m e n t  p h a r m a c e u -  
t ique de C I B A  Socidtd A n o n y m e  Bd le ,  le 2 m a r s  1959. 

S u m m a r y  

The  course of bac te r io lys i s  as d e t e r m i n a t e d  b y  t h e  
oxygen  c o n s u m p t i o n  of t h e  b a c t e r i a  is d i f f e ren t  d u r i n g  
bacter io lys is  p roduced  b y  t h e  p h a g e s  T~, ~, 5, 7 as c o m p a r e d  
w i th  t h a t  p roduced  b y  p h a g e s  T v 4, ,. "With phages  Ti,s,~,7, 
t he  bacter io lys is  occurs, r ap id ly ,  b u t  i n c o m p l e t e l y  a f t e r  a 
l a t e n t  period.  W i t h  t he  phages  T 2, 4, 6 bac te r io lys i s  occurs  
slowly a n d  the  course of t h e  r e sp i r a t i on  shows a , p l a t e a u  ~ 
b u t  goes to  comple t ion .  The  b iochemica l  m e c h a n i s m  of 
the  bacter io lys is  the re fore  seems to  differ  i n ' b o t h  cases. 

Increase of the Cathepsin Activity of the Liver 
and of the Skeletal Muscle of Rats treated 

either with 2,4-Dinitrophenol  or with  
Bacterial Lipopolysaccharide 

I t  is k n o w n  t h a t  p ro t e in  c a t a b o l i s m  is s t r ong ly  acceler-  
a ted  dur ing  fever,  as is shown  b y  t he  increased  u r i n a r y  
e l imina t ion  of n i t rogen ,  especial ly  in  t he  form of a m m o n i a ,  

ur ic  acid,  a n d  c r ea t i ne  (GRAFE 1, C.OLEMANN, a n d  DUBOIS 2, 
SHAFTER a n d  COLEMANN 3), T h e  reasons  for  th i s  inc reased  
c a t a b o l i s m  are  n o t  c o m p l e t e l y  known .  

T h e  p r e s e n t  p a p e r  deals  w i t h  t h e  b e h a v i o u r  of c a t h e p s i n  
a c t i v i t y  of b o t h  l iver  a n d  ske le ta l  musc le  of r a t s  i n i ec t ed  
w i t h  two  pyrogen ic  subs tances ,  i. e. e i t he r  w i t h  2, 4-dini-  
t r o p h e n o l  (DNP)  or  w i t h  t h e  l ipopo lysaccha r ide  of Sa l -  
m o n e l l a  abortus  equi  (LPS)  ~. D N P ,  w h e n  in j ec t ed  i n t r a -  
p e r i t o n e a l l y  in  doses of 4 mg /100  g b o d y  weight ,  pro-  
duces  a rise of b o d y  t e m p e r a t u r e  of a b o u t  I °C  w i t h i n  1 h.  
L P S  does n o t  c o n s t a n t l y  increase  the  b o d y  t e m p e r a t u r e  
of ra ts ,  b u t  in some in s t ances  i t  p roduces  h y p o t h e r m i a .  
Wt i en  ti le a m o u n t  of  L P S  in j ec t ed  i n t r a p e r i t o n e a l l y  in  
t h e  r a t  was  0-25 ~xg/100 g b o d y  weight ,  a n  increase  of 
0-7-1°C of r ec t a l  t e m p e r a t u r e  was  recorded  in  a b o u t  7 0 %  
of t h e  cases s t u d i e d  w i t h i n  1 h.  I n  t h e  p r e s e n t  i nves t i ga -  
t ion ,  o n l y  t h e  r a t s  w h i c h  deve loped  fever  were  s tud ied .  

A lb ino  r a t s  we igh ing  160-180 g were  used.  T h e y  were  
fed on  a s t a n d a r d  d ie t  a n d  t h e i r  b o d y  t e m p e r a t u r e  w as  
recorded  for m a n y  days  before  t h e  b e g i n n i n g  of t h e  t r e a t -  
m e n t .  T h e  a n i m a l s  were ki l led b y  d e c a p i t a t i o n  2 h a f t e r  
t h e  in jec t ion .  B o d y  t e m p e r a t u r e  was m e a s u r e d  before  
the  i n j ec t i on  a n d  before  t h e  dea th .  T h e  l iver  or  t h e  
muscle  of t h e  r i g h t  leg were  i m m e d i a t e l y  d issec ted  a n d  
t r a n s f e r r e d  to t h e  cold room a t  + 2°C. 

D i f f e ren t  g roups  of a n i m a l s  were used to  s t u d y  t h e  
c a t h e p s i n  a c t i v i t y  of t h e  l iver  a n d  of t h e  ske le ta l  muscle ,  
in  o rde r  to  decrease  t h e  t i m e  necessa ry  for the  p r e p a r a t i o n  
of the  h o m o g e n a t e s .  10% h o m o g e n a t e s  were p r e p a r e d  in 
t h e  P o t t e r - E l v e h j e m  homogen ize r .  Ske l e t a l  musc le  was 
p rev ious ly  f ine ly  m i n c e d  w i t h  scissors. 

I n  each  case two  t y p e s  of su spens ion  f luids  were used :  
t h e  f i rs t  one  was  0-25 M sucrose,  t h e  second  one  was  
0.25 M sucrose  c o n t a i n i n g  0.1% T r i t o n  X-100.  Th i s  was  
used to  p ro d u ce  m a x i m a l  a c t i v a t i o n  of c a t h e p s i n  as a 
resu l t  of t h e  d i s i n t eg ra t i o n  of t h e  par t ic les  ( lysosomes) in  
wh ich  i t  is c o n t a i n e d  (WATTIAUX a n d  DEDuv~5) .  

C a t h e p s i n  a c t i v i t y  was d e t e r m i n e d  a t  37°C b y  t h e  
m e t h o d  of GIANETTO a n d  D E D u v E  6, w i t h  0.17 M a c e t a t e  
buffer ,  p H  5.0, a n d  0-00026 M h e m o g l o b i n  as s u b s t r a t e .  
I n  t h e  case of t h e  h o m o g e n a t e s  p r e p a r e d  w i t h  T r i t o n  
X-100,  also t h e  r eac t i on  t lu id  c o n t a i n e d  t h i s  s u b s t a n c e  in 
0-1% c o n c e n t r a t i o n .  T h e  r e a c t i o n  was s t o p p e d  b y  addi -  
t i on  of ice cold  0-3 M t r i ch lo roace t i c  acid.  T h r e e  d i f f e ren t  
a m o u n t s  of e n z y m e  m a t e r i a l  were  used  for  e ach  d e t e r m i -  
n a t i o n :  20, 50, a n d  100 nag. I n  each  case,  t w o  samples  
were  used.: in  t h e  f i rs t  one  t h e  r eac t i on  was s t o p p e d  2 r a in  
a f t e r  t h e  b e g i n n i n g  of t h e  i n c u b a t i o n ;  in  t h e  second  one  
i t  was  s t o p p e d  a f t e r  10 min.  T h e  a r o m a t i c  d e g r a d a t i o n  
p r o d u c t s  of h e m o g l o b i n  w e r e  t h e n  d e t e r m i n e d  on  t h e  
dep ro t e in i zed  f i l t ra te ,  w i t h  t y ro s ine  as s t a n d a r d .  T h e  dif- 
ferences  b e t w e e n  t h e  r ead ings  a t  10 a n d  a t  2 m i n  were 
r e t a i n e d  as a meas u re  of c a t h e p s i n  ac t iv i ty .  T h e  va lues  
o b t a i n e d  were s u b m i t t e d  to s t a t i s t i c a l  ana lys is ,  t h e  s t a n d -  
a rd  d e v i a t i o n  be ing  ca l cu la t ed  for each  a v e r a g e  a n d  the  
' t '  v a l u e  of F i s h e r  for  e ach  d i f ference  b e t w e e n  two aver -  
ages. On ly  t h e  d a t a  w i t h  a ' t '  v a l u e  c o r r e s p o n d i n g  to  a 
p r o b a b i l i t y  P < 0.05 were accep t ed  as s ign i f ican t .  

Tab le  I shows t h a t  in  t h e  r a t s  t r e a t e d  e i t h e r  w i t h  D N P  
or  w i t h  L P S ,  t h e  c a t h e p s i n  a c t i v i t y  of  l iver  h o m o g e n a t e s  
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