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Table I I I  
Anaphylaxis in Passively Sensitized Mice 

Pre-Shock 
Treatment 

(IP Injection) 

Exp. 9 ~) and ~. Mice 
None 
Cysteine 30 rain.  
Cysteine 60 rain.  
Cysteine 120 min .  

Pre-Shock 
Temperature 

(°c) 
Mean S. E. 

Tempeiature 
30 min 

after shock 
Mean* S. E. 

Tee 
Tee 
Tee 
Lee 
Lee 
Lee 
Saline 
Saline 
Saline 

30 min .  
60 rain. 

120 r a in  
30 min 
60 min.  

120 min.  

36-4 4- 0-2 
35.0 i 0.2 
35,0 :t= 0.6 
35.0 + 0-5 

30 min.  
60 rain.  

120 min.  

34"0 ± 0'6 
36"4 4- 0.5 
37,2 4- 0.2 
36'0 4- 0-3 
36-2 4- 0-5 
36"0 4- 0-3 

33"8 4- 
33-2 :I= 
33-6 :t= 
34-2 4- 

36.5 4- 0.4 
36.7 4- 0-2 
37.0 4- 0.3 

0-8 
0.6 
1.2 
0-7 

32.0 4- 0-7 
35-4 :t: 0-8 
34.0 4- 0.3 
33.6 4- 0.8 
36.5 ± 0.4 
33.8 4- 0.7 
34.9 q- 0.7 
32.4 4- 0-6 
34.7 4- 0-9 

Difference 
of Means 

- 2 " 6  
- 1 " 8  
- 1 .4  
- 0 - 8  
- 2 - 0  
- 1 - 0  
- 3"2 
- 2-4 
+ 0 " 3  
- 2 ' 2  
- 1 . 6  
- 4 " 3  
- 2 " 3  

Deaths Shock] 
total (% Shock) 

4/5 (8o) 
3/4 (75) 
1/5 (20) 
2/5 (40) 
4/5 (80) 
3/5 (60) 
515 0oo) 
3/5 (60) 
o15 (o) 
4/5 (80) 
4/5 (80) 
5/5 (lOO) 
4/5 (80) 

p** 

0-50 
0-25 
0.70 

0 .10  

* Deaths considered as -- 5.0°C temperature drop. ** Determined fl'om Chi-square values using Yates correction. 

exis t ,  however ,  b e t w e e n  p r e s h o c k  t e m p e r a t u r e  a n d  sus- 
c ep t i b i l i t y  to  a n a p h y l a x i s .  I t  was  no ted ,  f u r t h e r m o r e ,  t h a t  
t h e  u sua l  c l inical  i nd i ca t i ons  of a n a p h y l a x i s  in  mice  (e.g. 
l e t h a r g y  a n d  para lys is )  were  a b s e n t  e x c e p t  in  those  an i -  
ma l s  showing  a dep res s ion  of b o d y  t e m p e r a t u r e  fol lowing 
i n j ec t i on  of t h e  shock ing  ma te r i a l .  

A de f in i t i ve  e x p l a n a t i o n  of t h e  m o d i f y i n g  ef fec t  of  
t he se  d rugs  c a n n o t  now be  offered  for l ack  of d i r e c t  proof.  
I t  is poss ib le  t h a t  t h e i r  a c t i o n  m a y  be  c o n c e r n e d  w i t h  t h e i r  
c a p a c i t y  t o  i n h i b i t  C q ,  w h i c h  is a c t i v a t e d  b y  a n t i g e n -  
a n t i b o d y  complexes  2. I t  is t e m p t i n g  to  specu l a t e  t h a t  t h e  
shocked  a n i m a l s  m a y  h a v e  b e e n  r e f r a c t o r y  to  f u r t h e r  
a t t e m p t s  to  p roduce  a n  a n a p h y l a c t i c  r e sponse  w i t h i n  24 h 
in  p a r t  because  of  d e p l e t i o n  of C x 1. 
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Rdsumd 

L ' i n j e c t i o n  i n t r a p 6 r i t o n 6 a l e  chez  la souris  de  cyst6ine ,  
t y r o s i n e - 6 t h y l e s t e r  ou lys ine-6 thy l -es te r ,  1 h a v a n t  la  
p r o d u c t i o n  du  choc  a n a p h y l a c t i q u e  d i m i n u e  d ' u n e  Iaqon 
s ign i f ica t ive  la  sens ib i l i t6  des  a n i m a u x  ~t la  r6ac t ion .  I1 
es t  poss ible  que  ce la  soft  d h  ~ une  m o d i f i c a t i o n  de  l ' e f fe t  
d u  p r e m i e r  compos4  ac t i f  du  c o m p l 6 m e n t .  

6 SUMMER FELLOW. Allergy Foundation of America, 1957-1958. 

I n t r a c e l l u l a r  P e p t i d e s  o f  E s c h e r i c h i a  c o l i  

One of t he  ways  w h i c h  could  c o n t r i b u t e  to  t he  e luc ida-  
t i on  of t h e  m e c h a n i s m  of p r o t e i n  syn thes i s  cons i s t s  in  
f i nd ing  i n t e r m e d i a t e  p r o d u c t s  of p e p t i d e  n a t u r e .  A l t h -  
o u g h  free p e p t i d e s  h a v e  b e e n  d e t e c t e d  in v a r i o u s  or- 
gan i sms ,  t h e i r  r e l a t i o n s h i p  to  p r o t e i n  s y n t h e s i s  h a s  n o t  

b e e n  d e m o n s t r a t e d  conc lus ive ly  ~-s. G r a m - n e g a t i v e  bac-  
t e r i a  c o n t a i n  m u c h  less i n t r a c e l l u l a r  free n i n h y d r i n -  
pos i t ive  s u b s t a n c e s  t h a n  G r a m - p o s i t i v e  ones,  a n d  g lu ta -  
t h i o n e  is t h e  o n l y  s u b s t a n c e  of pep t i d i c  c h a r a c t e r  wh ich  
h a s  de f in i t e ly  b e e n  d e t e c t e d  so far% F u r t h e r ,  n o n - i d en t i -  
fied n i n h y d r i n - p o s i t i v e  s u b s t a n c e s  were  desc r ibed  f rom 
E. coli cells ~ a n d  f rom t h e  n u t r i e n t  m e d i u m  r e m a i n i n g  
a f t e r  t h e  g r o w t h  of these  b a c t e r i a l  Recen t ly ,  t w o  pu re  
d i p e p t i d e s  were  found  a n d  iden t i f i ed  w h i c h  a c c u m u l a t e  
in  E. coli cells p a r t i c u l a r l y  d u r i n g  g r o w t h  in  t h e  p resence  
of c h l o r a m p h e n i c o l  s. 

I n  f u r t h e r  work ,  o t h e r  n i n h y d r i n - p o s i t i v e  s u b s t a n c e s  
f rom E. coil B e x t r a c t  p r e p a r e d  in  cold w i t h  5 %  t r i ch lo r -  
ace t i c  acid were  i nves t i ga t ed .  Th i s  e x t r a c t  of b a c t e r i a  
f rom 20 1 of s y n t h e t i c  m e d i u m  w as  t r e a t e d  w i t h  e t h y l  
e t h e r  to  r e m o v e  t r i ch lo roace t i c  acid,  f reeze-dr ied  a n d  oxi- 
d ized  w i t h  p e r f o r m i c  ac id  9, so t h a t  g l u t a t h i o n e  a n d  pos- 
s ib ly  o t h e r  c y s t e i n e - c o n t a i n i n g  p e p t i d e s  were  p r e s e n t  in 
a s ingle  ox id ized  form,  A f t e r  de - sa l t i ng  on  Dowex-50  in 
t h e  h y d r o g e n  form,  a m i n o  ac ids  a n d  pcp t idc s  were  e lu ted  
w i t h  a m m o n i a ,  v o l u m e  r ed u ced  b y  e v a p o r a t i o n  a n d  chro-  
m a t o g r a p h y  ca r r ied  o u t  in  a m i x t u r e  of b u t a n o l - a c e t i c  
acid.  I n  t h i s  w a y  free a m i n o  acids  were  s e p a r a t e d  f rom 
o t h e r  n i n h y d r i r l - p o s i t i v e  s u b s t a n c e s  w h i c h  r e m a i n e d  a t  
t h e  s t a r t  of t h e  c h r o m a t o g r a m .  

A f t e r  e lu t ion ,  s u b s t a n c e s  f rom t h e  c h r o m a t o g r a m  s t a r t  
were  s e p a r a t e d  b y  h i g h - v o l t a g e  p a p e r  e lec t rophores i s  ill 
a p y r i d i n e - a c e t a t e  bu f f e r  a t  p H  5.6 (2.5 h,  29 V/cm)  x°. 
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This separat ion p roduced  three  weakly  basic, one neut ra l  
and five acid n inhydr in -pos i t ive  components .  Chromato-  
graphy in t he  bu tanol -ace t ic  ac id-pyr id ine  mix tu re  made  
it  possible to resolve the  ind iv idua l  components ,  yielding 
30 different  n inhydr in-pos i t ive  substances.  These sub- 
stances p roved  to  be  homogeneous  on fur ther  ch romato -  
graphy in a d i f ferent  so lven t  sys tem.  Hydro lys i s  in 
6 N HCI for 18 h a t  105°C and  c h r o m a t o g r a p h y  in the  
butanol-acet ic  acid m i x t u r e  p rov ided  ev idence  of the  
peptide cha rac t e r  of these  substances.  

The  isolated pept ides  con ta in  3-8 d i f ferent  amino  acids, 
the following occurr ing  m o s t  f r equen t ly :  g lu tamic  acid, 
cysteine, glycine (i. e. g lu ta th ione  components) ,  lysine, 
alanine, and  aspar t ic  acid. In  isolated cases also arginine,  
valine, leucine, and  th reon ine  were  ident if ied.  Only  wi th  
10 pept ides  was a suff icient  a m o u n t  ob ta ined  to  de te rmine  
the N- te rmina l  amino  acids b y  the  d in i t ropheny l  me thod  n.  
In 5 cases, g lu tamic  acid was found to be the  N- te rmina l  
amino acid;  in o the r  cases aspar t ic  acid, lysine, serine, 
and alanine (Table), 

Table 
Intracellular Peptides of E. coli 

glu. (cys, gly, lys) 
glu. (ala, cys, gig, lys) 
asp. (cys, gly, lys) 
lys. (ala, arg, asp, cys, gly, glu, ser) 
asp. (arg, gly, glu, F-NH~but, lys, val) 
ser. (asp, gly, lys) 
ala. (asp, lys) 
glu. (ala, asp, cys, gly, lys, leu, val) 
glu. (ala, asp, lys, cys, gly) 
glu. (cys, gly) 

Dur ing E.  coli growth  in  t he  presence of ch lo ramphe-  
nicol, these  pept ides  can  be found in t race l lu la r ly  in larger  
amounts .  The  ch loramphenico t - res i s tan t  s t ra in  also con- 
tains these  n inhydr in -pos i t ive  subs tances  in a g rea te r  
degree t h a n  the  sens i t ive  one. 

Metabolic a c t i v i t y  and possible pa r t i c ipa t ion  of these  
peptides in p ro te in  synthes is  is being fu r ther  inves t i -  
gated wi th  t he  aid of CrY-labelled amino  acids. 

A complete presentation of the work will be published in the 
Collection of Czechoslovak Chemical Communications. 

D.  GRUNBERGER, Ji~.n~A CERN/k and F. SORM 

Cechoslovac A c a d e m y  o/ Sciences, Ins t i tu te  o /Chemis t ry ,  
Prague, September 3, 1959. 

Z usammen]as sung  

Mittels Pap ie r ch roma tog raph ie  und  Hochspannungs -  
elektrophorese konn t en  in Tr ich loress igs~ureext rak ten  
yon E.  coli 3 -8  Aminost turen en tha l t ende  Pep t ide  isoliert  
werden, in denen  a m  httufigsten Glutamins/~ure, Glycin,  
Cystein, Lysin,  Asparag in  und  Alan in  v o r k o m m t .  

11 F. SANCER and E. O. P. THOMPSON, Biochem. J. 53, 353 (1953 i. 

T h e  R a t e  o f  C l e a v a g e  

of  f l - M e r c a p t o p y r u v a t e  b y  R a p i d l y  

D i v i d i n g  C e l l s  1 

The enzyme  which  cleaves f l -mercap topyruva te  to py-  
ruvate  and a tomic  sulfur has  recen t ly  been purified in th is  

x Supported by U.S. Public Health Grants H-2897, C-3211 and 
by a grant of the American Cancer Society (70-4612-24). 

l abora to ry  s. The same enzyme  cata lyzes  no t  only  the  
c leavage  of the  C-S bond bu t  also the  t ransfer  of S to 
an acceptor  molecule  3. The  'physio logica l '  S aceeptor  as 
well as the  biological  impor t ance  of this  enzyme  is un- 
known.  I t  appears,  however ,  cer ta in  t h a t  the  t ranssulfurase  
is one of t he  key  enzymes  invo lved  in the  anaerobic  
metabo l i sm of cysteine,  The  role of  thiol  c o m p o u n d s  in 
cell divis ion has been of ten considered a l though  an ac tua l  
b iochemical  react ion where  S H  compounds  p l a y  a specific 
role remains  to  be discovered.  A probab le  excep t ion  is 
g lu ta th ione  or  some acid  soluble S H  group  con ta in ing  
substance which shows q u a n t i t a t i v e  cor re la t ion  wi th  t h e  
ra te  of mitosis as described by  R m ,  KmVA and  MAZIA 5. 

W e  a t t e m p t e d  to  per fo rm expe r imen t s  in o rde r  to  
ascer ta in  whether  or  no t  t he  me tabo l i sm of f l -mercapto-  
py ruva t e  is correlated wi th  rap id  cell div is ion .  Quant i -  
t a t i ve  enzyme analyses were m a d e  on cer ta in  t issues of 
normal  and cancer  bear ing mice as welt  as on cancer  cells. 
The  choice of the  type  of cancer  cells in such s tudies  is of 
considerable impor tance  as po in ted  ou t  by  FURTH e and, 
KLm?~ 7 who suggest t h a t  i t  is preferable  to  use newly 
induced tumors .  Recen t ly  a rap id ly  growing t u m o r  was 
induced in pregnant  mice by  the  in jec t ion  of a suspension 
of h u m a n  lung cancer tissue s,9. The  enzyme  con t en t  of 
this t umor  and its effect on the  hos t  were de te rmined .  
As shown in the Table, the  enzyme con ten t  of l iver  and  
k idney  of normal  and t umor  bear ing animals  does no t  
differ significantly.  However ,  the  ac t i v i t y  of the  t u m o r  
cells is in every  case marked ly  lower than  t h a t  of ' no rma l '  
tissues. Since the  tumors  ana lyzed  did no t  con ta in  necrot ic  

Table 
Rate of pyruvate formation from fl-mercaptopyruvate by normal 

and tumor tissues of mice 

No. of 
Exp. 

1 

6 
7 
8 

?0 
11 

Liver 

Tumor Normal bearing 

6.4 6.0 
14.5 7.6 
10.2 8.8 

7,1 7'4 
10.1 5'4 

7'7 7"1 
12.6 8'9 
8.7 8.5 
6.2 9'4 
9"3 11"1 
8.3 7.0 
9.2 7.9 ........ 

(4- 2.5) (~= 1.5) 

Kidney 

Tumor Normal bearing 

8.7 15.8 
17.6 9.0 
10,7 18.0 

7'0 8.4 
11.1 14-6 
6.7 9.4 

14.1 13.5 
- -  12.8 
- -  12"6 

17.0 
• - -  8.8 

10.8 12.7 
(~: 2.5~ (~: 3.2) 

Tumor 

(Ref. ,,9) 

1.3 
1.0 
1.4 
4.2 
3.6 
2.8 
3.2 
1.0 
2"9 

The results are expressed as 'specific activity' (S.A.) i.e. ~moles of 
pyruvate formed per ling protein per 10 rain at 30°C in the presence 
of 2-mercapto-ethanol. The assay method has been described earlier 2 
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