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and  MAALOE ~ and  is suppo r t ed  by  the  f indings  of GROSS 
et  al. 8 in a cell-free sys tem.  

The  g r o w t h  rate,  p ro te in  and  R N A  syn theses  of B. 
subtilis, exposed  to  bose imyc in  (0.2 t~g/ml), were  a f fec ted  
keeping  D N A  syn thes i s  un impa i r ed  even dur ing  3 h of 
t r e a t m e n t .  I t  is sugges ted  t h a t  t h e  d rug  af fec ts  t h e  
t r ans l a t iona l  level of t he  p ro t e in  syn thes iz ing  sys tem.  
The  n o r m a l  g rowth  of t he  bac te r i a  res to red  i m m e d i a t e l y  
a f te r  the  r emova l  of t h e  drug  suggests  only  a t r a n s i e n t  
inh ib i t ion  of macromotecu la r  syn thes i s  r a t h e r  t h a n  any  
i r reparable  d a m a g e  caused  to  cellular componen t s .  

Zusammen/assung. U n m i t t e l b a r  nach  Zugabe  yon  
Bose imycin  zu B. subtilis werden  W a c h s t u m  und  Pro-  
t e i n syn these  ve rh inder t .  D N A  und  R N A  werden  ers t  

sp~iter becinflusst .  Die h e m m e n d e  W i r k u n g  von  Bosei-  
myc in  auf  die b e h a n d e l t e n  Zellen ist nach  ~Vaschung mi t  
P h o s p h a t p u f f e r  reversibel .  
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Widespread  Occurrence  of Inhib i tors  of M e l a n o m a  T y r o s i n a s e  in Plant  and M a m m a l i a n  T i s s u e s  

Inh ib i to r s  of ty ros inase  have  been  de t ec t ed  in  melano t ic  
m e l a n o m a s  ~-s. Pa r t i a l  pur i f ica t ion  of some o f  these  
inh ib i to rs  has  been  r epo r t ed  4. These  s tudies  have  impl ied  
t h a t  these  i nh ib i to ry  fac tors  h a v e  a l imi ted  d i s t r ibu t ion  
being r a t h e r  specific for  me lanoma .  T h e y  h a v e  also been  
cons idered  to  have  a role in regula t ing  melanogenesis .  
I t  was t h o u g h t  of in te res t  to  s t u d y  the  na tu ra l  d is t r ibu-  
t ion  of inh ib i tors  of ty ros inase  to  see w h e t h e r  t h e y  are 
specific to  m e l a n o m a  tissue.  

Materials and methods. 1316 m e l a n o m a  was  t r a n s p l a n t e d  
in C57 ]3L/6J mice as p rev ious ly  descr ibed  s. C loudman  
$91 m e l a n o m a  ob ta ined  f rom Jackson  Labora tor ies ,  Bar  
Harbor ,  was found  to  be mos t l y  amelanot ic .  This  t u m o u r  
was  m a i n t a i n e d  by  t r a n s p l a n t a t i o n  in to  D B A / 1 J  mice.  

Tyros inase  ac t iv i ty  was  d e t e r m i n e d  as p rev ious ly  
desc r ibedL  The  ma jo r  source of ty ros inase  for  these  
e x p e r i m e n t s  were  h o m o g e n a t e s  (15% p repa red  in water)  
of p rev ious ly  f rozen B16 melanoma.  Serum f rom mice 
bear ing  ]316 m e l a n o m a  and  an ex t r ac t  of m u s h r o o m  
was also used. The  t i ssue  ex t r ac t s  were  h o m o g e n a t e s  
(90% p r e p a r e d  in water) .  

Results, Table  I shows t h e  effect  of ex t rac t s  f rom a 
va r i e ty  of t issues on ty ros inase  ac t iv i ty .  I t  can  be seen 
t h a t  h o m o g e n a t e s  of liver, k idney,  spleen and  bra in  f rom 
ra t s  and  mice  inh ib i t ed  the  ty ros inase  ac t iv i ty .  This  
i nh ib i to ry  effect  var ied  f rom 20 to  70% depend ing  on 
the  t issues.  H e a t e d  e x t r ac t  of m u s h r o o m  also decreased  
the  ty ros inase  ac t iv i ty .  E x t r a c t  f rom an ame lano t i c  
C loudman  $91 m e l a n o m a  also inh ib i t ed  the  ty ros inase  
ac t iv i ty .  H i g h  concen t r a t ions  of t he  t i ssue  ex t r ac t s  
p roduced  increas ingly  grea te r  inhibi t ion .  H u m a n  sera 
and  s imi lar ly  p r e p a r ed  ex t r ac t s  f rom h u m a n  spleen,  
liver, skin,  k idney  and  b reas t  gave s imi lar  results .  

Table  I I  shows some of t h e  p roper t i e s  of t he  inh ib i to ry  
factor(s) in r a t  liver. E i t h e r  hea t ing  a t  100°C for 15 rain 
or dialysis  pa r t i a l ly  abol i shed  the  inh ib i to ry  cifect,  
whereas  when  the  e x t r a c t  was d ia lyzed and  then  hea ted ,  
the  inh ib i to ry  effect  was  absent .  S imi lar  resul ts  were 
also ob ta ined  wi th  t he  fol lowing t issues - liver, k idney,  
spleen and bra in  f rom mice and  ra ts  and  C loudman  $91 
melanoma.  These  t issues  were  also found  to  inh ib i t  
tyros inase  ac t iv i ty  of pur i f ied  m u s h r o o m  ty ros inase  
(Sigma Chemical  Labora to ry )  and  of se rum f rom mice 
bear ing B16 me lanoma .  

Discussion. The above  resul ts  d e m o n s t r a t e  t he  wide- 
spread  d i s t r ibu t ion  of inhibi tor(s)  of ty ros inase  in a 
va r i e ty  of sources. T h a t  there  is more  t h a n  one inh ib i to ry  

fac tor  is shown  by  the  obse rva t ion  t h a t  e i the r  h e a t i n g  
or dia lysis  alone only  pa r t i a l ly  decreases  t he  inh ib i to ry  
effect,  whereas  t he  c o m b i n a t i o n  of dialysis  and  hea t ing  
a lmos t  comple te ly  abol ishes  a n y  inh ib i to ry  effect.  

Table 5. Effects of extracts from various tissues on tyrosinase 
activity of B16 melanoma homogenate 

Experiment Animal Tissue Tyrosinase Decrease 
No. activity • (%) 

1 - None 18.2 
Rat Liver 7.2 60 
Rat Kidney 7.2 60 
Rat Spleen 11.2 39 
Rat Brain 6.8 62 

2 - None 15.2 - 
Mouse $91 melanoma 9.8 35 

4 - None 3.9 - 
Mouse Liver 2.6 33 
Mouse Kidney 1.2 69 
Mouse Spleen 2.9 25 
Mouse Brain 1.3 33 

5 - None 11.2 - 
Mouse Serum 6.8 39 

6 - None 19.6 - 
Mushroom Shoot 14.6 25 

7 None 15.2 36 
Mouse Cloudman 9.8 

$91 melanoma 

a nmoles of tyrosine oxidized. 
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The widespread dis tr ibut ion of inhibitor(s) of tyrosinase 
casts doubts  upon the specificity of inhibitor(s) present 
in amelanotic  melanomas and makes it difficult to inter- 
pre t  the role of inhibitors as controlling factors in melano- 
genesis s. 

Table I t .  Effects of heat ing and dialysis on the inhibitory- effect of 
l iver homogenate on tyrosinase act ivi ty  of B16 melanoma homogenate 

Experiment  Tissue Treatment  Tyrosinase Decrease 
No. act ivi ty  s (%) 

1 - - 17.0 - 
Liver None 4.2 75 
Liver Dialysed 9.2 46 
Liver Heated 7.2 58 

2 - - 40.6 - 
Liver None 25.6 37 
Liver Dialyzed and 37.4 8 

heated 

nmoles of tyrosine oxidized. 

Rdsumd. Les inhibiteurs de tyrosinase ont  6t6 trouv6s 
dans des extrai ts  de foie, de rein, de rate  et de cerveau 
de ra ts  et  de souris, ainsi que dans des tumeurs am61ano- 
t iques $91, des s6rums humains, des extra i ts  de foie, 
de rein, de rate,  de sein, et  de peau humaine.  I1 y a au 
moins deux inhibiteurs:  le premier, s table ~ Ia chaleur 
e t  d i a l y s a b l e ,  t a n d i s  q u e  le s e c o n d  e s t  l a b i l e  ~ l a  c h a l e u r  
e t  n o n - d i a l y s a b l e .  
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A r g i n i n e - V a s o p r e s s i n ,  L y s i n e - V a s o p r e s s i n ,  a n d  

Solid-phase synthesis ~ is a useful procedure for the  
prepara t ion  of pept ides  4 and polynucleotides S possessing 
structures of great  diversi ty.  Insolubi l i ty  of in termediary  
products  a t tached to a solid support  in conjunction with 
automat ion  of the  repet i t ive synthet ic  cycle render this 
method ideal for the preparat ion of radioact ively labeled, 
na tura l ly  occurring biopolymers.  In  this communicat ion 
we report  on the  applicat ion of the stepwise solid-phase 
procedure to the synthesis of [9-glycinamide-l-14C]- 
a r g i n i n e - v a s o p r e s s i n  ( I*C-AVP),  [ 9 - g l y c i n a m i d e -  1-xiC]- 
lysine-vasopressin (14C-LVP), and [9-glycinamide-l-14C]- 
oxytocin (14C-OT) with specific radioactivi t ies  of about  
30, 25 and 30 mCi/mmole, respectively (Figure). 
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The preparat ion of the protected nonapeptides,  i.e. 
for 14C-AVP, S-Bzl-N-Tos-Cys-Tyr-Phe-Gln-Asn-S-Bzl- 
Cys-Pro-NG-Tos-Arg-laC-Gly-NH2 (I); for 14C-LVP, S- 
Bzl-N-Z-Cys-Tyr-Phe-Gln-Asn-S-Bzl-Cys-Pro-N*-Z-Lys-  
14C-Gly-NH, (II);  and for 14C-OT, S-Bzl-N-Z-Cys-Tyr- 
Ile-Gln-Asn-S-Bzl-Cys-Pro-Leu-x4C-Gly-NH2 ( I I I )  was  
performed according to the procedure used for the solid- 
phase synthesis of arginine-vasopressin ~. For  the syn- 
thesis of I, 4.2 mmoles of glycine-l-14C (14C-Gly) (specific 
r a d i o a c t i v i t y  30.7 m C i / m m o l e ,  L o t  9037-53,  I C N  T r a c e r  
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