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of th is  cen t r i fuga t ion  was suspended  in sucrose solut ion 
and  used as enzyme prepara t ion .  

The s t a n d a r d  incuba t ion  mix tu re  consis ted of 0.1 ml  
enzyme suspension,  0.1 ml  of a 0.1% solut ion of C14(G)-L - 
tyros ine  (50,000 cpm) and  0.2 ml phospha t e  buffer  p H  7. 
The incuba t ion  was carr ied out  a t  37 ~ aerobical ly unde r  
cons t an t  shaking. W h e n  appropr ia te ,  p -hyd roxy -  and  di- 
h y d r o x y p h e n y l p y r u v i c  acids were added  to a final con- 
cen t ra t ion  of 5.5 �9 10 .3 M. The react ion was s topped  wi th  
methanol ,  and the  rad ioac t ive  metabol i tes  separa ted  by  
pape r  c h r o m a t o g r a p h y  in bu tano l  s a tu r a t ed  wi th  n-HC1 
and  scanned  wi th  a gas flow detector .  

Results and discussion. Incuba t i on  of ty ros ine  wi th  t he  
phenoloxidase  in the  absence  of inhibi tors  leads to a ve ry  
rapid  t r an s fo rma t ion  of ty ros ine  to melanin,  w i thou t  the  
accumula t ion  of i n t e r m e d i a r y  metabo l i t es  o the r  t h a n  
small  amoun t s  of D O P A  and  a subs tance  wi th  an Rf  
value of 0.75 (see Figure a). Addi t ion  of the  phenyl -  
carboxyl ic  acids leads to an overal l  inhib i t ion  of melanin  
synthesis ,  as well as to accumula t ion  of D O P A  and three  
o ther  in t e rmed ia tes  w i th  Rf  values of 0.06, 0.5 and 0.75 
(see Figure  b and c). Metabol i te  0.5 is still capable  of 
indole r ing closure (positive react ion wi th  po ta s s ium ferri- 
cyanide) and has  ve ry  p robab ly  a quinone  s t ruc ture  
(positive react ion wi th  phenylhydraz ine) .  Compounds  
0:06 and  0.75 are s t rong  reducing agents .  The exac t  
na tu re  of these c o m p o u n d s  remains  to be elucidated.  

Accumula t ion  of i n t e rmed ia t e s  of tyros ine  ox ida t ion  in 
the  CNS could be of pa thogene t i c  impor t ance  in oligo- 
ph ren ia  pheny lpyruv ica ,  in which  pheny lca rboxy l i c  acids 
are accumula ted .  

Accumula t ion  of an ox ida t ion  p roduc t  of adrenal in ,  
adrenochrome,  has been  found  in h u m a n s  and  corre la ted  
to  the  pa thogenes i s  of schizophrenia .  I f  one considers  t h a t  
adrenal in  as well as the  o ther  ca techolamines  m u s t  be the  
na tu ra l  subs t ra tes  of the  bra in  phenoloxidase ,  an  in- 
t e res t ing  corre la t ion be tween  d i s tu rbances  of melanoge-  
nests and  schizophrenia  arises. The na tu re  of these  in ter-  
med ia tes  and  the i r  effect  on the  nervous  s y s t em is cur- 
r en t ly  unde r  s tudy.  

Zusammen/assung. p - H y d r o x y  und  3 ,4 -Dihydroxy-  
phenylbrenzt raubens~ture  h e m m t  die von  Pheno loxydase  
ka ta lys ie r te  U m w a n d l u n g  yon  Tyros in  in Melanin un te r  
Anhi iufung von  Zwischenprodukten .  Das Ergebn is  wird  
im Z u s a m m e n h a n g  mi t  der  Pa thogenese  nerv6ser  St6run-  
gen diskut ier t .  
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P t e r i d i n e  D e r i v a t i v e s  i n  t h e  S k i n  o f  
Lacerta m u r a l i s  L a u r .  

P te r id ine  der iva t ives  have  beei1 d e m o n s t r a t e d  in the  
dorsal  skin of amph ib i ans  a-4, repti les 5 7, and fishes s. In  
these ver tebra tes ,  as also in some inver tebra tes ,  the  flu- 
orescent  subs tances  m a y  play a role in ox ida t ion- reduc-  
t ion processes.  Quan t i t a t i ve  differences have  been ob- 
served in animals  (amphibians  a) living for abou t  one 
m o n t h  under  condi t ions  of to ta l  darkness  in compar i son  
wi th  animals  sub jec ted  to normal  photoper iod ism.  Re-  
cently,  a re la t ionship  be tween  p ter id ines  and  p igmen ta -  
t ion has been es tabl ished 9-12. In  the  p resen t  inves t igat ion,  
the  occurrence of f luorescent  p ter id ine  der ivat ives  was 
d e m o n s t r a t e d  in the  skin of Lacerta muralis. Pte r id ine  
de te rmina t ions  were made  by  paper  c h r o m a t o g r a p h y  af ter  
ex t r ac t ion  wi th  e thano l  or methanol .  Af ter  cen t r i fuga t ion  
of ex t rac ts ,  the  s u p e r n a t a n t  was c h r o m a t o g r a p h e d  as- 
eendingly  in n -bu tano l -ace t ic  ac id-water  (4:1:5)  or n- 
p ropanol  1% N H  a (2:1) in a da rk  room a t  23~ These 
exper imen t s  d e m o n s t r a t e  the  occurrence of four f luores- 

Pteridine derivatives Rf values Fluores- 
at pH 7 a cence 

2-Amino-4-hydroxy- 
pteridine-6-carboxylic acid 0.16 blue 
Isoxanthopterin 0.22 violet 
Riboflavin 0.43 yellow 
Biopterin 0.48 blue 

Solvent: n-butanol-acetic acid-water (4 : 1 : 5). 

cent  p te r id ines  : 2 -amino-4-hydroxy-p te r id ine-6-ca rboxyl -  
ic acid, i soxan thop te r in ,  b iopter in  and  r ibof lavin  in the  
dorsal  skin of adul ts  of Lacerta muralis. Some charac ter -  
istics of these subs tances  are given in the  Table.  

Through  oxidat ion  or UV- i r rad ia t ion  of biopter in ,  2- 
a m i n o - 4 - h y d r o x y - p t e r i d i n e - 6 - c a r b o x y l i c  acid wi th  a 
b r igh t  blue f luorescence has been  obta ined .  No 2-amino- 
4 -hydroxy-p te r id ine  has been  found in the  dorsal  skin of 
the  adul t  animals  examined.  

Zusammen/assung. Aus der  H a u t  yon  Lacerta muralis 
wurden  die folgenden P te r ine  isoliert  und  ident i f iz ier t :  
2-Amino-4-hydroxy-pter idin-6-carbons~ture ,  I soxan tho -  
pter in ,  Ribof lav in  und Biopter in .  

L. LIACI 

Institute of Zoology and Comparative Anatomy, 
University o/ Bari (Italy), November 5, 1965. 

i T. HAMA and M. OBIKA, Experientia 7d, 182 (1958). 
2 T. GOTO, Jap. J. Zool. 19, 68, 83 (1963). 
3 L. LIACI, Rass. Med. sper. 6, 357 (1964). 
* I. ZIXGLER-GI)NDER, Experientia 15, 429 (1959). 
s j .  BLAIR, Nature 180, 1371 (1957). 
6 S. ODATE, Y. TATEBE, M. OBIKA, and T. HAMA, Proc. Japan 

Aead. 35, 567 (1959). 
7 E. ORTIZ and H. G. WILLIAMs-AscHMAN, Comp. Biochem. Physiol. 

I0, 181 (1963). 
8 A. DUPONT, Naturwissensehaften ll ,  267 (1958). 
2 T. HAMA, Ann. N.Y. Acad. Set. lO0, 977 (1963). 

10 T. HAMA and S. FUKUDA, Pteridine Chemistry (Pergamon Press, 
London 1964). 

11 M. OmKA and T. HAMA, Proc. Japan Acad. 36, 151 (1960). 
12 M. OmKA, Devl Biol. 6, 99 (1963). 


