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Nach Iproniazid-Applikat ion ha t t en  nicht  nur 5HT 
und Adrenalin, sondern auch andere Monoamine 
(Phenyl/ithylamin, Tyramin,  Mezcalin) verst/ irkte tem- 
peratursteigernde Wirkung. Dutch  Hemmung  der 
Monoaminoxydase f/tilt mSglicherweise ein allgemeiner 
Schutzmechanismus des ZNS gegen die Einwirkung yon 
Monoaminen aus. Die Befunde bei kombinierter  Iproni- 
azid/Reserpin-Applikation lassen daran denken, dass 
endogene Monoamine (zum Beispiel 5HT, Adrenalin, 
Noradrenalin) bei gest6rter Akt iv i t~ t  der Monoamin- 
oxydase erregende Wirkung auf das ZNS ausiiben 
k6nnen. 

H. BXCnTOLD und A. PLETSCH~R 

Medizinische Forschungsabteilung der F. Ho[[mann- 
La Roche & Co., AG., Basel, den 31. Januar  1957. 

Summary  

The influence of isopropyl-isonieotinic acid hydrazide 
(Iproniazid) on the course of body temperature  after 
reserpine, 5HT, adrenaline, various other  monoamines, 
as well as chlorpromazine, was investigated in rabbits 
and compared with the tempera ture  effect of lysergic 
acid diethylamide. Furthermore,  the influence of iso- 
nicotinic acid hydrazide (Isoniazid) on the tempera ture  
effect of reserpine and 5-hydroxyt ryptamine  (5HT) was 
measured. Tile following results were obtained:  
(1) After p re t rea tment  with Iproniazid, reserpine no 

longer produced hypothermia ,  but  marked hyper- 
thermia. 

(2) The hyper thermic  effect of 5HT and various other  
monoamines was significantly increased by Iproni- 
azid-pretreatment.  

(3) Isoniazid-pretreatment  did not  influence the tem- 
perature effect of reserpine and 5HT. 

(4) The hypothermic  effect of chlorpromazine was not 
significantly changed by Iproniazid-pretreatment .  

D I  S P U T A N D U M  

Effects of P y r i t h i a m i n e  and  O x y t h i a m i n e  on the 
Thiamine  C o n t e n t  of  T i s s u e s  and B l o o d  P y r u v a t e  

in Mice  

Ds CARO et al. have stated in their  paper in Experien- 
tia 12, 300 (1956) tha t  VV'OOLLEY and MERRIFIELD based 
their evidence on the fact  tha t  pyri thiamine did not 
decrease the thiamine content  of tissues. This s ta tement  
is not true. WOOLLEY and MERRIFIED showed tha t  the 
cocarboxylase content  of tissues and the pyruvate  
content of blood were not  reduced by pyrithiamine. 
Actually they  feel very  strongly tha t  pyri thiamine 
should reduce the thiamine content  of tissues. The funda- 
mental mode of action of an ant imetabol i te  is to displace 
the related metabol i te  and thus to lower the content  of 
this metabotite in the tissues. In  the case of pyri thiamine 
then, one would expect  the thiamine content  of the 
tissues to be lowered. 

The whole point of WOOLLEY and MERRIFIELD'S argu- 
ment was not tha t  the thiamine content  was unchanged, 
but rather tha t  the cocarboxylase content  was not 
changed. Consequently, the demonstrat ion by DE CARO 

et al. tha t  the thiamine content  of brain is decreased in 
animals previously t reated with pyr i th iamine does not  
differ from the concept of WOOLLEY and MERRIFIELD 
and most certainly cannot  be taken as evidence tha t  the 
view of the lat ter  authors with respect to a new funct ion 
for thiamine is erroneous. 

D. W. WOOLLEY 

XYe think that  in our paper the essential points of 
WOOLLEY and MERRIFIELD hypothesis are clearly ex- 
posed, the importance of cocarboxylase content  of the 
tissues being sufficiently emphasized. 

In fact exposing our experimental  data  we clearly 
referred to the total  thiamine content,  once in the t ex t  
and once in the table. The term ' to ta l  th iamine '  cannot  
be misleading: as is well known, it means free th iamine  
+ phosphorylated thiamine (cocarboxylase). After the 
indications in the text  and in tile table, we spoke often 
of thiamine, but, obviously, always in the sense of to ta l  
thiamine:  we did not consider it necessary to repeat  i t  
every time. 

Further ,  it is well known that  the thiamine in the 
tissues is nearly all in the form of cocarboxylase,  es- 
pecially in the nervous and muscular tissues. 

In particular in normal mice brain, we recently found 
the following results: 

total  thiamine pg 3,16/g 
free thiamine /~g 0.05/g 

Hence it  is clear that  a significant decrease of the to ta l  
thiamine can only be a consequence of a significant 
decrease of the cocarboxylase. Now, it is out  the quest ion 
tha t  the Pyri thiamine sharply lowers (from 2-16 to 
0.74 F'g/g) the total  thiamine content  and, therefore, the 
cocarboxylase content  in the mice brain. 

In our recent paper [Intern. Z. Vitaminforsch. 26, 343 
(1956)] on the rats (treated by mg 2.5 of Pyr i th iamine  
for 6 days), we were able to show the behaviour  of free 
and phosphorylated thiamine (or coearboxylase). Actual-  
ly the Pyri thiamine lowered, in these experiments,  the 
brain phosphorylated thianfine from 2.8 iLg/g to 0- 72 t*g/g, 
while the free thiamine decreased from 0.08 l*g/g to 
0.02 /~g/g. In the muscle and in the liver too, the Pyri-  
thiamine lowered the phosphorylated thiamine content.  

Therefore we still consider our conclusion r ight  t ha t  
the WOOLLEV and MERRIFIELD hypothesis, based on the 
claim tha t  the Pyri thiamine does  not  modify the co- 
carboxylase content  of the tissues, is not  exper imenta l ly  
sustainable. 

L. Dm CARO, G. RtNDI, V. PERRI, 
and G. FERRARI 

Allow me to say once again tha t  D~ CARO et al. have  
not s tated the findings of WOOLLEY and MERRIFIELD 
correctly. Their  findings about  th iamine content  of tis- 
sues are not contradic tory  to the observat ions of WooL- 
LEY and MERRIFIELD and consequent ly they  are un- 
justified in stat ing in your journal  t h a t  they  have  been 
unable to confirm the exper imental  findings on which 
WOOLLEY and MERRIFIELD based their  conclusions. 
WOOLLEY and MERRIFIELD made their  measurements  of 
cocarboxylase. DE CARO, I~INDI, PERRI, and FERRARI 
are consequently unjustified in s ta t ing in their  paper 
t h a t  WOOLLEY" a n d  MERRIFIELD made measurements  on 
thiamine. Thiamine is not the same substance as cocar- 
boxylase. 

Although it is widely believed tha t  much of the thia- 
mine in normal tissues is present in a combined form, it 
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is b y  no  m e a n s  p r o v e n  t h a t  t h i s  is t h e  case  in  a n i m a l s  
t r e a t e d  w i t h  p y r i t h i a m i n e  a n d  in f ac t  i t  is n o t  a c c e p t e d  
b y  all i n v e s t i g a t o r s  t h a t  all  of t h e  c o m b i n e d  t h i a m i n e  is 
i den t i ca l  w i t h  c o c a r b o x y l a s e .  C o n s e q u e n t l y ,  t h e  r ep ly  
of DE CARO, RINDI, PERRI, a n d  ~'ERRARI to  m y  p r e v i o u s  
o b j e c t i o n  is n o t  c o n v i n c i n g .  

D. W. ~¢VoOLLEY 

With this I declare: End of the discussion. The Redactor. 

P R O  E X P E R I M E N T I S  

Detection of Dipeptides and Dipeptidase Activity 
on Paper 

As seen  f r o m  t h e  a b o v e  t a b l e ,  a d i f f e r e n t i a t i o n  is 
poss ib le  b e t w e e n  seve ra l  d i p e p t i d e s  a n d  t h e i r  respective 
c o m p o n e n t  a m i n o  acides.  

Tes t /or  the cysteinyl-glycinase activity. T h e  following 
p r o c e d u r e  was  used e i t h e r  to  d e t e c t  t h e  cysteinyl- 
g lyc inase  on  t h e  e l e c t ro p h o re s i s  pape r ,  or as a spo t  test 
of a so lu t i on  to  be  ana lyzed .  

T h e  f i l te r  p a p e r  c a r r y i n g  a d r o p  of t h e  so lu t ion ,  or the 
e l ec t rophores i s  paper ,  was  d i p p e d  in  a u n i f o r m  t h i n  layer 
of t h e  s u b s t r a t e - b u f f e r - a c t i v a t o r  m i x t u r e :  neutral ized 
h y d r o l y z e d  g l u t a t b i o n  4 3 to  4 m g  p e r  mil l i l i t re ,  corre- 
s p o n d i n g  to  a b o u t  1.5 to  2 m g  c y s t e i n y l - g l y c i n e  per 
mi l t i l i t re ,  in  0-02 M T H A M - H C 1  s buf fe r ,  p H  8-1 + 
0.0005 M MnC12. 

D u r i n g  t he  course  of some  work  I on  t h e  p u r i f i c a t i o n  
of p ig  k i d n e y  c y s t e i n y l - g l y c i n a s e  ~, t he  use fu lness  of 
w o r k i n g  o u t  a q u i c k  m e t h o d  to  d e t e c t  t h e  d i p e p t i d a s e  
a c t i v i t y  b e c a m e  a p p a r e n t .  

The  m e t h o d  is a m o d i f i c a t i o n  of GIRl a n d  NAGABHUS- 
HNNAN'S t e s t  for t he  d e t e c t i o n  of a m i n o  ac ids  on  p a p e r  a, 
a n d  is b a s e d  on  t h e  o b s e r v a t i o n  t h a t ,  a f t e r  s p r a y i n g  w i t h  
n a p h t o q u i n o n e s u l f o n a t e  a n d  d u r i n g  t h e  fo l lowing alco- 
ho l -a lka l i  t r e a t m e n t ,  some  d i p e p t i d e s  c h a n g e  t h e i r  co lour  
a t  a lower  r a t e  or  d e v e l o p  a d i f f e r e n t  co lour  t h a n  t h e  
c o r r e s p o n d i n g  a m i n o  acids,  t h u s  e n a b l i n g  t he  use  of 
th i s  r e a c t i o n  for  t he  d e t e c t i o n  of d i p e p t i d a s e  a c t i v i t y .  

Procedure. R e a g e n t  a: 0.3 g of N a  f l - n a p h t o q u i n o n e - 4 -  
s u l f o n a t e  ( E a s t m a n )  is d i sso lved  in 10 ml  wa te r ,  a n d  
d i s t i l l ed  a c e t o n e  is a d d e d  to 100 ml. The  r e a g e n t  m u s t  
be  p r e p a r e d  i m m e d i a t e l y  before  use. 

R e a g e n t  b: 2 ml  of 4 N N a O H  is d i l u t ed  to  100 ml  w i th  
9 5 %  e thano l .  

T h e  p a p e r  is s p r a y e d  w i t h  r e a g e n t  a, a n d  h e a t e d  in a n  
o v e n  a t  100°C for  3 -5  rain.  A t  t h i s  s t age ,  a m i n o  ac ids  
a n d  d i p e p t i d e s  d e v e l o p  co lours  w h i c h  a re  o f t en  d i f f e r en t  
e n o u g h  to  p e r m i t  one  to  d i s t i n g u i s h  b e t w e e n  t h e m :  
cys t e iny l -g lyc ine ,  e.g., g ives  a p i n k - y e l l o w  co lour ;  
g lyc ine  a n d  cys t e ine  a v io le t  one. 

A b e t t e r  d i f f e r e n t i a t i o n  is o b t a i n e d  if t h e  p a p e r  is t h e n  
d i p p e d  in a b a t h  of r e a g e n t  b. T h e  co lours  of m o s t  of t h e  
a m i n o  acids  t u r n  to  g r e y - g r e e n  w i t h i n  10---15 rain,  w h i l s t  
m o s t  of t he  d i p e p t i d e s  t e s t e d  r e t a i n  for  a longer  t i m e  t h e  
s t a i n i n g  a c q u i r e d  d u r i n g  t h e  h e a t i n g ,  or  d e v e l o p  a dif-  
f e r e n t  colour.  A f t e r  some  h o u r s '  b a t h ,  t h e  c o n t r a s t  is 
m u c h  less c lear .  

Colours of some dipcptides and of the corresponding amino acids 
after 10 rain treatment with a~eohol-alkali. 

Glycy]-glycine -v io le t -b rown-Cys te ine  - bluish-green 
Glycyl-leucine -v io le t -b rown-Glye ine  - bluish-green 
Glycyl-tyrosine -v io le t -b rown-Leuc ine  - bluish-green 
Glycy l - t ryp tophan-v io l e t -b rown-Alan ine  - bluish-green 
Leucyl-glyeine -green-yel low-Tyros ine  -- grey-brown 
Alanyl-glycine ~ g r e e n - y e l l o w - T r y p t o p h a n -  grey-brown 
Cysteinyl-glycine -pink-yellow 
(+ glutamic acid) 

I n s t e a d  of cys t e iny l -g lyc ine ,  a m i x t u r e  of c y s t e i n y l -  
g tyc ine  a n d  g l u t a m i c  ac id  (pa r t i a l  ac id ic  h y d r o l y s a t e  of 
g t u t a t h i o n  4) was  used.  All  s u b s t a n c e s  were  H o f f m a n n -  
L a  R o c h e  p roduc t s .  

1 G. SEMENZA, Biochim. biophys. Acta 1957 (in press). 
F. BINKLEY, Exp. Ceil. Res. Suppl. 2, 145 (1952). 

a K. V. GIRI and A. NAGABHUSHANAN, Naturwissensehaften 39, 
548 (1952), 

Paper electrophoresis of eysteinyl-glycinase. 0.04 M THAM-HCI 
buffer, pH 8.2, + 0,0005 M MnC12; 400 V during 3 h at room tem- 
perature on Whatman N 54. The eysteinyl-glyeinase activity is 
shown by the green-grey spot (white in the figure) against a pink 

background (black in the figure). 

I n c u b a t i o n  was ca r r i ed  o u t  a t  r o o m  t e m p e r a t u r e  for 
30-45  rain,  a n d  s t o p p e d  b y  h e a t i n g  t h e  p a p e r  in the 
o v e n  a t  110~C for 5 min .  T h e  p a p e r  was  t h e n  stained 
a c c o r d i n g  to  t h e  p r o c e d u r e  de sc r ibed  a b o v e ;  t h e  cystei- 
n y l - g l y c i n a s e  a c t i v i t y  was  s h o w n  b y  t h e  a p p e a r e n c e  of a 
v io le t  ( a f t e r  t h e  h e a t i n g )  or  g r e e n - b l u i s h  (in t h e  alcohol- 
a lka l i  b a t h )  spot ,  a g a i n s t  a p i n k - y e l l o w  b a c k g r o u n d .  

A l t e r n a t i v e l y ,  t h e  i n c u b a t i o n  was  ca r r i ed  o u t  b y  super- 
p o s i n g  t h e  p a p e r  i n t o  a 1~/  a g a r  gel, c o n t a i n i n g  the 
s u b s t r a t e - b u f f e r - a c t i v a t o r  m i x t u r e .  T h e  a g a r  gel was 
t h e n  s t a i n e d  b y  s p r a y i n g  t h e  r e a g e n t  a :  t h e  colour 
d e v e l o p e d  s lowly  a t  r o o m  t e m p e r a t u r e ,  w i t h o u t  any 
f u r t h e r  t r e a t m e n t .  T h e  c y s t e i n y l - g l y c i n a s e  a c t i v i t y  was 
s h o w n  b y  t h e  a p p e a r e n c e  of a b r o w n  spo t ,  agains t  a 
ye l low b a c k g r o u n d .  T h e  e l ec t ro p h o re s i s  pape r ,  in this 
a l t e r n a t i v e  p rocedure ,  cou ld  of course  be  used  for other 
ana lys i s .  

T h e  s e n s i t i v i t y  of t h e s e  p r o c e d u r e s  is somewhat 
h i g h e r  t h a n  t h e  u sua l  q u a n t i t a t i v e  m e t h o d  in a t ubO.  

To t e s t  o t h e r  d i p e p t i d a s e  ac t iv i t i e s ,  a n  iden t i ca l  pro- 
c e d u r e  was  used.  T h e  r e a c t i o n  m i x t u r e  c o n t a i n e d  about 
3 m g  of d i p e p t i d e  pe r  mil l i l i t re ,  t h e  bu f f e r  and  the 
s u i t a b l e  a c t i v a t o r .  

G. SEMENZA* 

Institute o/ Biochemistry, University o[ Uppsala, 
Sweden, December 79, 1956. 

Riassunto 

Viene  d c s c r i t t o  u n  m e t o d o  r a p i d o  e sens ib i le  per la 
r i l ev az i o n e  del le  d i p e p t i d a s i  su ca r t a .  

F. BINKLEY, J. biol. Cllem. 186, 731 (t950). 
5 Tris-hydroxymethyl-amino-methane Sigma. 
* Fellow of the Svenska Institutet f6r Kulturellt Utbyte reed 

Utlandet, Stockholm. Present address: Physiologisch-chemisehes 
Institut, Ztiriehbergstrasse 4, Ziirich. 


