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P A  I I  in  t h e  hepa t i c  a r te ry ,  so t h a t  t h e  p e r c e n t a g e  ra t io  
of P A  I I  across t he  l iver  was  h ighe r  t h a n  55.1%. Indeed ,  
we d e m o n s t r a t e d  a s ign i f ican t  e x t r a c t i o n  of ang io tens in  I I  
across t he  spleen ( P  < 0.01) a n d  across t he  sp l anchn ic  
region w i t h  exclusion of t he  spleen ( P  < 0.05; group 1), 
for wh ich  no  va lues  are repor ted .  Af te r  t he  exclusion of 
t he  hepa t i c  c i rcu la t ion  (group 2) the  p e r c e n t a g e  ra t io  of 
ang io t ens in  I I  decreased f rom 75.5% to 43 .4% ( P  < 0.01) 
across t he  spleen a n d  f rom 74.4% to 45 .1% ( P  < 0.05) 
across t h e  sp lanchn ic  region,  i nd i ca t i ng  a s ign i f ican t  
increase  in ang io tens in  I I  ex t rac t ion .  T he  d a t a  of t h i s  s t u d y  
do n o t  al low to conclude  if changes  in h a e m o d y n a m i c s  
a ccoun t  for th i s  increase  in t he  i n a c t i v a t i o n  of ang io tens in  
I I  w i t h i n  the  spleen and  t h e  sp lanchn ic  region or if t he  ab- 
sence of t h e  l iver  is a s t imulus  to  b o t h  vascu la r  beds  to 
increase  t he  i n a c t i v a t i o n  of ang io t ens in  II .  

Rdsumd. Cet te  6rude d 6 m o n t r e  que  la  r6nine  es t  
inac t iv6e  p a r  le fete, e t  que  les poumons ,  la r a t e  et  la 
r6gion s p l a n c h n i q u e  ne  la m e t a b o l i s e n t  pas.  Les p o u m o n s  
f e r m e n t  de l ' ang io t ens ine  II, t a n d i s  que  le fete, la  r a t e  et  
la r6gion s p l a n c h n i q u e  s e n t  capab les  de l ' i nac t ive r .  
Apr~s exclusion de la c i rcu la t ion  h6pa t ique ,  l ' i n a e t i v a t i o n  
de l ' ang io t ens ine  I I  p a r  la r a t e  et  p a r  la  r~gion sp lanch-  
n ique  es t  augmentge .  
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Melanogenesis from Tryptophan. Biogenetic Experiments with Harding-Passey Mouse Melanoma 

The  poss ib i l i ty  t h a t  t r y p t o p h a n  is i nvo lved  in  melano-  
genesis has  a l r eady  been  proposed.  CHEN a n d  CHAVlX 
obse rved  t h a t ,  no t  on ly  ty ros ine ,  b u t  t r y p t o p h a n  a n d  
o t h e r  a r o m a t i c  a m i n o  acids c an  be  ut i l ized as s u b s t r a t e s  
f rom goldf ish skin  ty ros inase .  NICOLAUS 2 r epo r t ed  t h a t  
r ad ioac t ive  m e l a n i n  was o b t a i n e d  ill cu t t l e f i sh  a f te r  
in j ec t ion  of D, L-tyrosine-2A~C or L-phenylalanine-14C (U) 
or D, L - t r y p t o p h a n  [benzene  ring-~4C (U)]. W i t h  t he  l a t t e r  
compound ,  t he  r a d i o a c t i v i t y  of t h e  ink  sac g land  was 
a b o u t  1/40 of t h a t  o b t a i n e d  w h e n  L-tyrosine-14C (U) was 
in jected.  VlSCONTII~I and  MATTr, I~Na, 4, s t u d y i n g  hydro -  
x y l a t i o n  of t r y p t o p h a n -  3-~4C b y  means  of t e t r a h y d r o p t e r i n  
in t he  presence  of ferrous  ions, obse rved  t h a t  r ad ioac t ive  
m e l a n i n  was fo rmed  v ia  5 - h y d r o x y t r y p t o p h a n .  

Our  p rev ious  r e sea rch  5-7 on  t h e  ac t ion  of po lypheno l  
ox idase  f rom po ta toes ,  a n d  f rom t he  Psalliota campestris 
mushroom,  and  of t y ros inase  f rom Sepia o//icinalis, on 
t r y p t o p h a n  a n d  on severa l  of i ts  m e t a b o l i c  de r iva t i ve s  
showed t h a t  on ly  k y n u r e n i n e s  a n d  some indol ic  com- 
p o u n d s  ( 5 - h y d r o x y t r y p t a m i n e ,  5 - h y d r o x y t r y p t o p h a n  and  
t r y p t a m i n e )  give a f o r m a t i o n  of b l a c k - b r o w n  p igment s .  
The  h ighes t  yield was h a d  w i t h  3 - hyd r oxykynu r en i ne .  

As i t  was  imposs ib le  w i t h  d e g r a d a t i o n  to d e m o n s t r a t e  
d i f fe ren t ia l  f ea tu res  a m o n g  me lan in s  der ived  f rom ty ros ine  
and  f rom t r y p t o p h a n  and  i ts  me tabo l i t e s ,  we h a v e  decided 
to  follow a b iogenet ic  rou te  for  t he  purpose  of i nves t iga t -  
ing f u r t h e r  t h e  role of t ryp topha i1  in  m e l an i n  fo rmat ion ,  
a n d  the re fore  t he  H a r d i n g - P a s s e y  mouse  m e l a n o m a  was 
chosen  as an  e x p e r i m e n t a l  model .  

W e  h a v e  the re fo re  a d m i n i s t e r e d  D ,L- t ryp tophan [ben -  
zene ringA4C(U)] (specific a c t i v i t y :  95 mCi /mmol) ,  I),i,- 
t r y p t o p h a n  (methylene-14C) (specific a c t i v i t y :  51 mCi/  
retool), I),L- 5 - h y d r o x y t r y p t o p h a n  (methylene-l~C) (spe- 
cific a c t i v i t y :  51 mCi /mmol )  a n d  5 - h y d r o x y t r y p t a m i n e -  
31-14C (serotonin)  c rea t in ine  su lpha t e  (specific a c t i v i t y :  
57 mCi /mmol )  in  mice  w i t h  H a r d i n g - P a s s e y  m e l a n o m a  
a n d  t h e  i nco rpo ra t ed  r a d i o a c t i v i t y  in to  m e l a n i n  was 
d e t e r m i n e d  a f te r  i so la t ion  f rom m e l a n o m a .  As a com- 
pa r i son  we h a v e  also e x p e r i m e n t e d  w i t h  D,L-tyrosine-2-  
1~C (specific a c t i v i t y :  45.4 mCi /mmol ) .  

For  each  label led c o m p o u n d  considered,  2 groups  of 
mice of a p p r o x i m a t e l y  t he  same  we igh t  (18-22 g) were 
used. The  mice were of Swiss a lb ino  (Arsa l -Rome)  s t r a in  
s u b s e q u e n t l y  t r a n s p l a n t e d  w i t h  H a r d i n g - P a s s e y  deeply  
p i g m e n t e d  me lanoma .  14 days  a f t e r  t u m o u r  t r a n s p l a n t a -  
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Radioactivity in Harding-Passey mouse melanoma melanin after injection of 14C-labelled compounds 

14C-labelled compound No. of Administered radioactivity Tumor 
animals (ptCi) weight 

treated Per mouse Total total (g) 

Me] anin 
isolated 

total (mg) 

Incorporated radioactivity 
(dpm) 

Total Per mg melanin 

D, L-tryptophan [benzene ring-I4C(U)] 11 
11 

D, L-tryptophan-methylene-t~C 4 
4 

D, z-5-hydroxytryptophan-inethyleneA4C 4 
4 

5-Hydroxytryptamine-3'-t4C 4 
4 

D, L-tyrosine-2-1r 4 
4 

2.5 27.5 11.5 23.4 
10.0 110.0 13.3 36.4 

2.5 10.0 7.5 5.0 
10.0 40.0 5.9 8.0 

2.5 10.0 3.9 9.1 
10.0 40.0 3.2 8.3 

2.5 10.0 4.5 10.6 
10.0 40.0 2.5 6.9 

2.5 10.0 2.9 7.6 
10.0 40.0 7.9 24.4 

24,470 1,046 
186,520 5,124 

7,560 1,512 
41,584 5,198 

3,600 396 
2,230 269 
2,790 263 
2,640 383 
9,211 1,212 

128,686 5,274 
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t ion,  one group  of mice were in jec ted  i.p. w i t h  2.5 aCt 
(admin i s te red  in 3 equa l  doses in  the  f i rs t  3 days)  a n d  
t he  o t h e r  w i t h  10 aCt ( admin i s t e red  in 5 equa l  doses in  t he  
f i rs t  5 days)  of label led  c o m p o u n d  in 0.1 ml  of an  i so tonic  
sal ine so lu t ion  for each an imal .  13 days  a f t e r  t h e  f i rs t  
in ject ion,  t he  2 g roups  of mice  were sacrificed, t he  
m e l a n o m a s  r e m o v e d  a n d  t h e  m e l a n i n  was i so la ted  accord-  
ing ~co NICOLAUS et  al. s. As a con t ro l  t h e  m e l a n i n  f rom 
m e l a n o m a  of u n t r e a t e d  an i m a l s  was  also isolated.  

The  r a d i o a c t i v i t y  was m e a s u r e d  in a l iquid  sc in t i l l a t ion  
s p e c t r o m e t e r  B e c k m a n  LS-150, s u s p e n d i n g  2 m g  samples  
of m e l a n i n  in 6 ml  of I n s t a -Ge l  emuls i f ie r  (Packa rd  
I n s t r u m e n t  Company ,  Inc.)  and  4 ml  of water .  Ef f ic iency  
was d e t e r m i n e d  by  us ing  n-hexadecane- l -14C as a n  
i n t e r n a l  s t a n d a r d .  The  Tab le  s u m m a r i z e s  our  results .  

I t  appea r s  t h a t  t r y p t o p h a n  is i nco r po r a t ed  in to  m e l a n i n  
of H a r d i n g - P a s s e y  mouse  m e l a n o m a ,  e i the r  b y  a d m i n i s t r a -  
t ion  of D , L - t r y p t o p h a n - b e n z e n e  ring-~4C, or D,L- t rypto-  
p h a n - m e t h y l e n e - ~ C .  I n  b o t h  cases t h e  i n c o r p o r a t e d  
r a d i o a c t i v i t y  pe r  m g  m e l a n i n  (see t he  las t  c o l u m n  of 
Table)  is r e l a t ed  to  t he  r a d i o a c t i v i t y  a d m i n i s t e r e d  a n d  
i t  is a l m o s t  equa l  a m o n g  t he  group of an i m a l s  t r e a t e d  
w i t h  t he  same  a m o u n t  of t h e  two  subs tances .  This  shows 
t h a t  t r y p t o p h a n  is i nco r po r a t ed  in to  m e l a n i n  no t  on ly  
w i t h  i t s  benzene  ring,  b u t  also w i t h  a l an ine  cha in  or a t  
leas t  w i t h  a p a r t  of it. 

T a k i n g  all t h i s  in to  cons idera t ion ,  t he re  seem to  be 
two p a t h w a y s  t h r o u g h  wh ich  t r y p t o p h a n  is i n v o l v e d  in 
t he  me lan in i c  syn thes i s :  t h e  ' v i a  t r y p t o p h a n  -+ kynu re -  
n ine  -+ 3 - h y d r o x y k y n u r e n i n e '  5-~ a n d  t he  ' v i a  5 -hydroxy-  
t r y p t o p h a n '  3,,. W e  found  (see Table)  t h a t  t he  a d m i n i s t r a -  
t ion  of 5 - h y d r o x y t r y p t o p h a n  a n d  5 - h y d r o x y t r y p t a m i n e  
gives an  i n c o r p o r a t i o n  of r a d i o a c t i v i t y  in to  me l an in  
s ign i f i can t ly  lower t h a n  t r y p t o p h a n ,  w h e t h e r  in  t o t a l  
va lue  or expressed  as r a d i o a c t i v i t y  pe r  m g  melan in .  
Besides we did  no t  no te  a n y  r e l a t i onsh ip  be tween  t he  
a m o u n t  of r ad ioac t i ve  5 - h y d r o x y t r y p t o p h a n  de r i va t i ve s  

a d m i n i s t e r e d  a n d  t he  a m o u n t  of r a d i o a c t i v i t y  i nco rpo ra t ed  
in to  me lan in ,  as obse rved  w i t h  t r y p t o p h a n .  

These  resu l t s  seem to  show t h a t  t h e  t r y p t o p h a n  does 
no t  follow the  ' v i a  5 - h y d r o x y t r y p t o p h a n '  for  t h e  fo rma-  
t ion  of m e l a n i n  in H a r d i n g - P a s s e y  mouse  m e l a n o m a ,  
b u t  t h a t  i t  follows i ts  m e t a b o l i c  p a t h w a y  t h r o u g h  t h e  
kynu ren ine .  

W e  were also able  to  show (see Table)  t h a t  t h e  admin i -  
s t r a t i on  of D,L- tyros ine-2-~C to  H a r d i n g - P a s s e y  mela-  
n o m a  mice gives a n  i n c o r p o r a t i o n  of r a d i o a c t i v i t y  in to  
m e l a n i n  (expressed as d p m / m g  p igmen t )  a lmos t  equa l  to  
t h a t  o b t a i n e d  w i t h  t r y p t o p h a n .  Therefore  f rom t h e  
b iogenet ic  compar i son  w i t h  tyros ine ,  t r y p t o p h a n  too  
m u s t  be cons idered  as a n  i m p o r t a n t  p recurso r  in  t he  bio- 
genesis  of melanins .  

Riassunto.  I1 t r i p t o f a n o  14C- u n i f o r m e m e n t e  m a r c a t o  
ne l l ' ane l lo  benzenico  e il t r i p t o f a n o  m a r c a t o  ~4C nel  
met i l ene  sono inco rpora t i  in  m o d o  s ign i f ica t ivo  he l l s  
m e l a n i n a  del m e l a n o m a  di H a r d i n g - P a s s e y  del topo.  
5-oss i t r ip tofano e 5 -os s i t r i p t amina  non  m o s t r a n o  invece  
u n a  s ign i f i ca t iva  incorporaz ione  nel la  s tessa me lan ina .  
L ' i nco rpo raz ione  o t t e n u t a  con il t r i p t o f a n o  m a r c a t o  s is  
nel nucleo  che nel  me t i l ene  6 a l l ' inc i rca  ugua le  a quel la  
o t t e n u t a  pe r  s o m m i n i s t r a z i o n e  di  t i ros ina-2-C 14, pe r  cut 
anche  il t r i p t o f a n o  deve  essere cons ide ra to  u n  precursore  
delle melan ine .  
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Effect of  M e t h y l e n e  Blue  on  P~0 and 2 , 3 D P G  of H u m a n  B l o o d  in v i tro  

The  redox  dye, m e t h y l e n e  blue, is used in the  t r e a t m e n t  
of m e t h e m o g l o b i n e m i a l  a n d  i t  has  been  proposed  for the  
t r e a t m e n t  of lac t ic  acidosis~. More recent ly ,  KOCKOLATY 
a n d  DAWSON 3,4 h a v e  sugges ted  t he  use of inos ine  and  
m e t h y l e n e  blue  (which exe r t  a coope ra t ive  effect  in  t he  
m a i n t e n a n c e  of 2, 3DPG) ix t he  p r e s e r v a t i o n  of h u m a n  
red  cells for t r an s fu s i on  purposes .  

10g 1.5 " ~ ~ . , . ~ ~ . , ~  

o 0 :o% . . . . . . .  - 0 . . ,  - 

�9 Methylene blue(5xlO Pl) 

' ' . . . . . .  715 ' 7.'6 pH Zl 7.2 Z3 7.4 

Fig. 1. Effect of different concentration of methylene blue on the 
oxygen affinity of human blood at various plasma pH. 

The  p re sen t  work  deals  w i t h  t he  add i t i on  of v a r y i n g  
c o n c e n t r a t i o n s  of m e t h y l e n e  blue  a t  d i f fe ren t  p H  to 
f resh h u m a n  blood a n d  i ts  effect  on  t he  e r y t h r o c y t e  con-  
t e n t  of 2, 3DPG,  H+, K+ a n d  Na  +. 

Mater ia l  and methods. H e p a r i n i z e d  venous  b lood was 
col lected in p l a s t i c  syr inges  f rom 3 n o r m a l  n o n - s m o k i n g  
sub jec t s  a n d  p laced  in an  ice b a t h .  The  Ps0 va lues  were 
d e t e r m i n e d  w i t h  a d i r ec t  m e t h o d :  i.e. equ i l i b r a t i ng  t h e  
b lood  samples  w i t h  a gas m i x t u r e  c o n t a i n i n g  a p a r t i a l  
pressure  of oxygen  a t  wh ich  h e m o g l o b i n  was 50% 
s a t u r a t e d .  Th i s  was o b t a i n e d  b y  us ing  a gas m i x i n g  
Cont ro l  Module  I .L. 208/1 composed  of a f lowmete r  
sys t em m i x i n g  t he  c o n t e n t  of 2 gas cy l indres  r e spec t ive ly  
c o n t a i n i n g  5.7% of CO 2 in No, and  5.7% of CO~ in air.  
The  ou t l e t  compos i t i on  of t he  gas m i x t u r e  was con t inu-  
ous ly  checked  b y  a n  Oxygen  Moni to r  I .L.  208/2. Then,  
the  gas f lowed in to  an  ' o p e n - t y p e '  e q u i l i b r a t i n g  vessel  
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