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Sur un nouveau type de d4gradation enzymatique de I'arginine: 
I'oxydation en guanidobutyramide 

Des pr6parat ions de Streptomyces griseus (Waksman) (homog6nat  de mycdlium prdalablement 
lay4 g l 'eau distill6e), incub4es en pr6sence d 'arginine R p H  = 7.4 sous barbotage d 'un  m61ange 
de 95 % O2 + 5°'o CO2, oxydent  cet acide amin6: l 'analyse chromatographique  I du milieu 
r6actionnel mont re  la pr6sence d 'un d6riv6 guanidyl6 de R F diff6rent de celui des corps guanidiques 
ant6r ieurement  d4crits (agmatine, acide arginique, glycocyanline, acides guanidopropionique,  
guanidobutyr ique ,  guanidoc6tovaldrianique, entre autres). 

Le nouveau corps a 6t4 cristallis6 ~ l '6tat de sulfate sous forme d'aiguilles, P.F. : 145 t46 ', 
et  analys6. It donne avec l 'hydroxylamine et le perchlorure de fer la r6action des acides hydrox-  
amiques  (r6action de BERGMANN). Hydrolys6 en pr6sence d'acide chlorhydrique, il donne naissance 
sk de l 'ammoniac et & l'acide guanidobutyr ique  et sa composit ion 616mentaire correspond /t celle 
de l 'amide de l'acide guanidobutyr ique  (sulfate). 

Ce dernier, pr@ar6 par  synthSse en t ra i tan t  le guanidobutyra te  d '6thyle par  de l 'ammonia-  
que, pr6sente les m6mes caract6ristiques chromatographiques ,  le m~me point  de fusion (P.F.: 
i45°- i46°)  et la m6me composit ion 616mentaire que le corps naturel  isol6. 

Calculd pour le 
Produit Produit suIlate d'amide 
naturel s~,nthdtisd guanidobutvrique 

C 25.I 25.2 24.8 
H 6.0 6.1 5.8 
O 32.0 - 33.1 
N 22. 4 22.6 23.1 

Ce ddriv6 se forme directement par  
oxydat ion de l'arginine, sans lib6ration d 'am- 
moniac dosable (m6thode de CRISMER). Sous 
azote, m~me en pr6sence d'acide ad6nosine- 
t r iphosphorique,  on n 'observe la product ion 
de ce corps ni/ t  par t i r  de l 'arginine, ni ~ par t i r  
de l'acide guanidobutyr ique  en pr6sence 
d 'ammoniac.  Les inhibiteurs habituels  des 
r6actions d 'amidinat ion (fluorure, hydroxyl-  
amine) ou de la L-alninoacideoxydase (cya- 

nure de potassium, azide de sodium) n 'on t  aucun effet sur  sa formation. 
L'acide guanidobutyr ique,  qui prend naissance & c6t6 de l 'amide, dans certaines pr6parations,  

semble provenir  de l 'hydrolyse enzymatique du dernier produi t  et non de l 'oxydat ion spontan6e 
de l'acide d-guanido-a-c6toval6rianique form6 par  action de la L-aminoacideoxydase sur l 'arginine. 
En effet nous n ' avons  pas not6 la pr6sence de ce dernier dans les milieux rdactionnels, alors que 
l 'on observe facilement lorsque la L-aminoacideoxydase est pr6sente2, 3. 

La format ion de la guanidobutyramide  est ainsi attr ibu6e / t u n  nouveau type d 'enzyme, 
susceptible d 'oxyder  l 'arginine au niveau du carbone C2, en en t ra lnan t  une d4carboxylation de 
l 'acide amin4 tou t  en en laissant  le groupe amin6 intact. 
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"Sun-screening" effect of urocanic acid 

Considerable amounts  of urocanic acid (UA)-- imidazoleacryl ic  a c i d - - h a v e  been demon- 
s t ra ted  1, on the basis of paper  chromatographic  and spectrographic evidence, to occur in h u m a n  
sweat. This subs tance  strongly absorbs in the ultra-violet (U.V.). I t  would therefore seem probable 
t ha t  it might  have some role in the protection of the skin against U.V. radiation. According to 
the findings of HAUSSI~R AND VAHLE 2, confirmed by others, a m a x i m u m  of the erythemogenic 
act ivi ty is s i tuated between 25 ° and 300 m#. U.V. light of longer wave lengths (300 43 ° m#),  
on the other  hand,  has a beneficial effect and suppor ts  the format ion of melanin pigment  which 
represents  the na tura l  protection of the skin. 

The purpose of this paper  is to find out  whether  UA of sweat exerts any  significant "sun-  
screening" effect in protect ing the skin against  the erythema-producing radiation bu t  t r ansmi t t ing  
the p igment-producing wave lengths. 

According to DORNO a, in Davos (16oo m above the sea level) the lowest limit of the solar 
spec t rum is 307 m/z in winter  and 29o m#  in summer  (midday) (Fig. I A). Curve B (Fig. i) shows  
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t h e  d e p e n d e n c e  of the  c r y t h e m l l g e n i c  m ; t i v i t y  {m t i le  w a v e  l eng th ,  accortlin~4 t() t[.\USSI,tR \ N I )  
VAHL]~, 2. O n l y  tilt', s e c o n d  n l a x i l n u n l  (2( )o  3IO Ill/l) iS i lnp{)r ta l l t  for t e r r e s t r i a l  c (md i t i ons .  ( ' l iEge (" 
(f:ig. i) s h o w s  t h e  t ) i g m e n t a t i o n - p r o d u c i n g  effect  of t i le  s o l a r  r a d i a t i { m  (3oo 43 ° nl!~) wi th  ;~ 
m a x i m u m  a t  32o 35 ° n W. C u r v e  D (Fig.  1) i l l u s t r a t e s  tin: p e r m e a b i l i t y  ~,f t he  e p i d e r m i s  2,4 in 
t e r m s  of t r a n s m i s s i o n  ( o )  a n d  sh()ws t h a t  t he  e p i d e r m i s  o i l e r s  (rely p a r t i a l  pr(}teclJ(m ill tht- 
e r y t h e m o g e n i c  s p e c t r a l  r ange .  

Fig.  I .  ;~*, l o w e s t  l i m i t s  . f  t h e  so l a r  
s p e c t r u m  a t  i 6 o o  m a c c o r d i n g  t o  
DORNO a (b l ack  a r e a  r e p r e s e n t s  t h e  
w a v e  l e n g t h s  w h i c h  do  n o t  p e n e t r a t e  
t o  t h e  su r f ace  even  in s u m m e r ,  
s t r i a t e d  a r e a  s h o w s  t he  b o r d e r l i n e  
r a n g e ) ;  c u r v e  I3, e r y t h e m o g e n i c  ac- 
t i v i t y  a c c o r d i n g  to  HAUSSER ANI) 
\ - A H L E  2 e x p r e s s e d  as p e r c e n t a g e  ()f 
a c t i v i t y  a t  295 m p ;  c u r v e  (', t a n n i n g  
a c t i v i t y  a c c o r d i n g  to  H A U S S E R  AND 

\;AHLE'a; c u r v e  D, p e r m e a b i l i t y  of 
t h e  e p i d e r m i s  in t e r m s  of p e r c e n t  

t r a u s l n i s s i ( l l ] 2 , 4 .  
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l:ig. _,. C u r v e  .k, o p t i c a l  d e n s i t y  ,,1 a 
100 l ive t i n l e s  d i l u t e d  s a m p l e  of -swe~d 
% (f inal  c o n c e n t r a t i o n  8 /~g  lTA pe r  ml, 

at c o r d i n g  to  p a p e r  c h r o m a t o g r a p h y ) ,  
[ cm l i gh t  p a t h ,  p H  7 ; c u r v e  B, s a i n t  
s a m p l e  as .\ a f t e r  e l e c t r o l y t i c a l l y  
d e s a l t i n g  t h e  s w e a t ;  c u r v e  C, op t i c a l  
(Lensity of a s(lluti()n {>r S H g  a n h v -  
d r (ms  /J: \  m a d e  n e a r l y  n e u t r a l  (pH 
7.1) w i t h  a s m a l l  a m o u n t  of o.~ N 
N a O H ,  I cnl  l i g h t  p a t h :  c u r v e  I). 
c r y t h e m o g e n i c  act ivi ty ' - '  ( i den t i ca l  
w i t h  c u r v e  B, Fig. t) w i t h  o r d i n a t e  
~m the  r i g h t  Imnd s ide  of t i l e  f igure  

U: \  c o n c e n t r a t i o n  in s w e a t  of 15 s u b j e c t s  was  d e t e r m i n e d  u s i n g  q u a n t i t a t i v e  p a p e r  ~t/r~- 
n l a t o g r a p h y  s, a n d  v a l u e s  ill t h e  r a n g e  o f 4  ° 1 6 o p g / m l  ( m e a n  v a l u e  ]7o 37 / ig / ln l )  were  f o u n d .  
t he  a c c u r a c y  of t h e  m e t h o d  b e i n g  -~ 2o %.  

C u r v e  A in Fig .  2 shmvs  t h e  a b s o r p t i o n  of U. \ ' .  r a d i a t i o n  I13 • five t i m e s  d i l u t e d  h u m a n  s w e a t :  
t he  o r i g i n a l  c o n c e n t r a t i o n  of UA in  t h e  s a m p l e  t e s t e d  was  4 ° / ~ g / m l .  A b s o r p t i o n  m a x i m u m  n e a r  
-'75 in/~. c an  be  o b s e r v e d .  C u r v e  B (Fig.  2) s h o w s  t h e  d e c r e a s e  ~)f a b s o r p t i o n  a f t e r  e l e c t r o l y t i c a l l y  
d e s a l t i n g  t h e  swea t ,  d u e  to  t h e  r e d u c t i o n  of UA to i m i d a z o l e p r o p i o n i c  ac id  I wh ich  d o e s  n o t  
c o n t a i n  t h e  a c r y l i c  d o u b l e  b o n d  a n d  does  n o t  a b s o r b  in t h i s  r ange .  

In  o r d e r  to  d e t e r m i n e  to  w h a t  deg ree  l~:k is r e s p ( m s i b l e  for t h i s  a b s o r p t i o n  of swea t ,  t he  
e x t i n c t i o n  c u r v e  for t h e  w a t e r  s o l u t i o n  of UA, w i t h  a p p r o x i n m t e l y  t h e  s a m e  c o n c e n t r a t i o n  a n d  
t he  s a m e  p H  as t h e  s a m p l e  of swea t ,  w a s  c a l c u l a t e d .  As t h e r e  a re  c o n s i d e r a b l e  d i s c r e p a n c i e s  in 
t he  v a l u e s  f o u n d  b y  v a r i o u s  w o r k e r s  for  t i l e  spec i f ic  e x t i n c t i o n  of UA "* t he  s p e c t r u m  m e a s u r e d  
b y  K A K ~ ;  u s i n g  t h e  Zeiss  a p p a r a t u s  w i t h  r o t a t i n g  s ec to r  was  t a k e n  as  a bas i s  for t h e  g r aph .  
As  m a y  be  seen  in Fig.  2, t h e  s h a p e  of t h e  s p e c t r u m  (curve  C) c o i n c i d e s  to  a c o n s i d e r a b l e  degree ,  
in  h e i g h t  a n d  p o s i t i o n  of t h e  m a x i m u m  w i t h  t h a t  of swea t .  Mos t  of t h e  [; .V. a b s o r p t i o n  of s w e a t  
c an  t h u s  be  a t t r i b u t e d  t o  t i l e  I ; A  c o n t e n t  (see a lsol°) .  :k b e t t e r  a g r e e m e n t  c o u h l  n o t  be e x p e c t e d ,  
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as the determinat ion of the concentrat ion of UA was only approximate  and as the presence of 
other  substances in sweat  might  influence the absorbing properties of UA. 

I t  is interesting t ha t  in the range 3oo- 31 o m/,, which is of practical significance, the difference 
between the extinction of the non-desalted and desalted sweat  noticeably surpasses the ext inct ion 
of aqueous UA solution of similar concentration. This increase could be due to the presence of 
other  substances in sweat. 

When  comparing the UA absorpt ion curve (C, Fig. 2) with the curve of erythemogeuic 
activity (D, Fig. 2), one sees tha t  the m a x i m u m  absorpt ion of both  the UA and the total  sweat  
does not  coincide with the m a x i m u m  of biological activity; nevertheless the absorpt ion of sweat  
in the range 295-3o5 m#  is not  negligible. 

F rom the data  plotted in curve A (Fig. 2), we can calculate tha t  already a I m m  layer 
of sweat  absorbs about  5 ° % of the U.V. radiation at 300 m/~. I t  is evident tha t  a th inner  layer 
of a more condensed sweat  would be sufficient for the same absorption.  I t  is probable  tha t  such 
a thin layer of evaporated sweat, and perhaps  an even more concentrated one, can be found 
on the skin of most  people exposed to sun-rays  and affords them a partial  protect ion from sunburn .  
If they wash themselves or take a bath,  this layer of UA is completely or part ial ly washed off, 
and e ry thema may  occur more easily. I t  is a well known fact tha t  sunburn  occurs more easily 
after  swimming.  I t  is even possible, a l though we have no evidence of it, t ha t  the absorpt ion 
of the epidermis (see Fig. i, curve D) is also partially due to the presence in the epidermal layer 
of UA which could be washed out with water. 

The advantageous  absorpt ion properties of UA lead to the idea of protecting the skin by  
applying UA artificially 11, its absorpt ion being equal to, or even  stronger t han  m a n y  of the  
substances used in the commercial sun-screens. The natural  occurrence of UA would suggest  
fawmrable  pharmacological.properties.  
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• Molar extinction coefficient e = 1.84. lO 4 published by  MEHLER AND TABOR 7 or 1.88. lO 4 
found by MEHLER (private communication) is in line with tha t  found by EDMUNDSON (private 
communicat ion) ,  namely 1.85 . lO 4 in a phosphate  buffer at 277 m u, pH 7-25. For  aqueous solutions 
ueutralized with N a O H  1.31. lO 4 was found by HALL s (calculated for dihydrate), 1.35-1o 4 by  
EDMUNDSON (private communication) and 1.67. lO 4 by  KAK.~ (present paper). In  comparing 
the various data, it mus t  be kept  in mind tha t  the intensi ty of the double-bond U.V. absorpt ion 
of I:A may be affected by  a number  of other factors apar t  from the pH, such as the presence 
of ex t raneous  substances or the action of light (C. PASlNI, pr ivate communicat ion;  @9). Some 
of the discrepancies found in the li terature are only apparent  being due to ambiguous indication 
of the units. 


