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t h a t  in tes t ina l  a l -Pase  ac t iv i ty  p lay  a func t iona l  role 
in t he  act ive  t r a n s p o r t  of th iamine .  On the  o the r  hand ,  
we failed to  de t ec t  any  effect  of e thanol  admin i s t r a t i on  
on (Na + + K+)-ATPase  ac t iv i ty .  Our resul ts  are therefore  
in confl ict  wi th  t he  suggest ion by  H o y u m p a  et  al. 16. 
Now, i t  is possible to  specula te  f rom our f indings t h a t  
t he  act ive  t r a n s p o r t  of t h i amine  in the  in tes t ine  is de- 
creased by  th i amine  deficiency. However ,  we prev ious ly  
observed  t h a t  glucose- intolerance in th iamine-def ic ien t  
ra t s  was  res tored  b y  th i amine  a t  h igher  dose t h a n  0.05 
mg/kg,  i r respect ively  of w h e t h e r  i t  was given orally or s.c., 

suggest ing t h a t  the  absorp t ion  of th i amine  in th i amine -  
def ic ient  r a t s  was  the  same in the  contro l  ~s. This dis- 
c repancy  m a y  be expla ined b y  an a d a p t a t i v e  mechan i sm 
to faci l i ta te  absorp t ion  of meager  supples  of th i amine  in 
th iamine-def ic ien t  ra ts  as sugges ted  by  H o y u m p a  et  al. ~. 
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Summary. Compared  to  normal  humans ,  lung carc inoma pa t i en t s  show increased tyros inase  act iv i ty .  7 serum enzymic  
f rac t ions  or carr iers  were p re sen t  in t he  diseased s ta te .  Fur the r ,  se rum tyros inase  inh ib i to ry  factors  general ly were 
decreased in lung carc inoma pa t i en t s  compared  to  no rma l  individuals .  

Serum tyros inase  ac t iv i ty  appear s  associa ted  wi th  some 
ma l ignan t  diseasesK Serum fac tors  af fect ing ty ros inase  
ac t iv i ty  have  been  d e m o n s t r a t e d  in m e l a n o m a  pa t i en t s  
and m a y  be markers  for the  degree of ma l ignancy  4. The 
p r e sen t  r epo r t  deals  w i th  these  pa rame te r s  in pa t i en t s  
w i th  lung carc inoma.  
Materials and methods. Sera of 11 no rma l  h u m a n s  and  
41 lung ca rc inoma pa t i en t s  pr ior  to  t r e a t m e n t  were 
ob ta ined  (table 1). In  addi t ion,  blood b a n k  p lasma  also 
was  used. The sera and  p lasma  were f rac t iona ted  wi th  
a m m o n i u m  sulfate.  The pro te ins  were sa l ted  out  a t  60% 
sa tu ra t ion  f rom the  50% sa tu ra t ion  supe rna t an t .  These 
p ro te ins  were assayed  for ty ros inase  ac t iv i ty  and  for 

e lec t rophore t ic  separa t ions  produc ing  dopa-melan in  
bandsa,  5. The 60% sa tu ra t ion  s u p e r n a t a n t  was uti l ized 
for sepa ra t ion  of se rum or p lasma  f rac t ions  affect ing 
tyros inase  ac t iv i ty .  These s u p e r n a t a n t s  were desa l ted  
by  dialysis  and  u l t ra f i l t r a ted  (Amicon) a t  4 mol. w t  
ranges.  The effects  of these  f rac t ions  on the  melanogenic  
ac t iv i ty  of m u s h r o o m  tyros inase  were eva lua ted  ~. 
Results and discussion. Sera f rom normal  individuals  and  
lung ca rc inoma pa t i en t s  did no t  show s ta t i s t ica l ly  sig- 
n i f icant  sex differences in se rum tyros inase  act ivi ty .  The 
da t a  of each group, therefore ,  were consol ida ted  (table 1). 
The ty ros inase  ac t iv i ty  p re sen t  in the  sera of pa t i en t s  
wi th  lung carc inoma was 202% of the  normal .  However ,  

Table 1. Serum tyrosinase activity in lung carcinoma. 

Category Age (years)~ Tyrosinase activity b 
Male Female pmole/ml % normal 

Normal 30-50 (6) 25-46 (5) 501 -9 61 c - 
Lung carcinoma 31-79 (31) 48-81 (10) 1011 -9 87 202 

�9 of individuals in parenthesis, bL-[U-14C] tyrosine conversion 
to melanin (30~ 16 h). cMean -9 SEM. 

Table 2. Rf-values of narrow dopa-melanin eleetrophoretie band in 
sera of patients with lung carcinoma 

Band R~-values ( • 10 -2) 

1 2.53 -4- 0.12 �9 
2 3.46 -9 0.15 
3 6.00 -9 0.17 
4 10.23 -9 0.19 
5 11.32 -9 O.ll 
6 12.99 -9 0.13 
7 14.70 -9 0.23 

�9 -9 SEM. 
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Table 3. Serum inhibitory factors~ of tyrosinase activity in lung 
carcinoma 

Cate- Tyrosinase activity (% control) b 
gory 13o 0 I10 o II III 

Normal~ 10.93 -9 0.12 d 8.95 -9 0.11 
Lung 
carcinoma 6.99 -9 0.06 10.97 -9 0.11 

24.83 • 0.34 83.01 n u 1.29 

61.70 • 2.87 98.10 + 1.83 

~Mol.wt of fractions : 1300, greater than 300,000; Ilo0, 100,000-300,000; 
II, 50,000-100,000; III, 30,000-50,000. Each fraction added was 
equal to the amount obtained from 0.2 ml serum or plasma, bMush- 
room tyrosinase (20 [xg) was incubated with L-[U-laC]tyrosinase 
with and without serum fractions at 30~ for 1 h. L-tyrosine con- 
version for control (no serum factor) was calculated as 100%. cBlood 
bank plasma, aMean -9 SEM. 
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the  se rum tyros inase  ac t iv i ty  in lung ca rc inoma was 
a p p r o x i m a t e l y  one- th i rd  of t h a t  in m e l a n o m a  and  b reas t  
ca rc inoma 3. 
The melan in  b a n d s  ob ta ined  af ter  e lect rophores is  and  
incuba t ion  wi th  L -dopa  were  var iable  in n u m b e r  b u t  as 
m a n y  7 or more  f r equen t ly  were present .  I n  con t r a s t  to  
me l anom a  and  b reas t  ca rc inoma sera 3, the  in tens i t ies  of all 
dopa -me lan in  b a n d s  formed were decreased.  Also, the i r  
Rf-values  (table 2) differed f rom those  der ived  f rom sera 
of pa t i en t s  w i th  melanoma.  In  m e l a n o m a  4, the  dopa-  
melanin  b a n d s  var ied  f rom 0.0013 (band 1) to  0.080 
(band 4) and  t h e n  f rom 0.138 (band 5) to  0.188 (band 7). 
I t  is possible t h a t  all the  se rum tyros inase  carr iers  are 
no t  all t he  same in lung carc inoma and  melanoma.  The 
charac ter i s t ic  melanin  bands  in d i f fe rent  diseases m a y  
iden t i fy  the  specific se rum immunoglobu l ins  car ry ing  
ty ros inase  in each disease. 
In  add i t ion  to  the  nar row melanin  bands ,  1 wide (1 cm) 
melanin  b a n d  (1Rr: 0.254 4- 0.004) occurred in some pa t i en t s  
of the  s tudy.  This  Rf-value was grea te r  t h a n  those  of the  
na r row melan in  bands .  The funct ion  r ep resen ted  by  th is  
wide b a n d  is no t  clear a t  present .  
Coincident  w i th  t he  demons t r a t i on  of the  above electro-  
phore t ic  pa t t e rns ,  inh ib i to ry  sites of dopa  ox ida t ion  in 

lung ca rc inoma were observed  as 3 colorless b a n d s  (Rf: 
0.1740 4- 0.0049; 0.3084 • 0.0047; 0.5649 4- 0.0046), 
w i d t h  2-3 mm.  These m a y  represen t  ty ros inase  inh ib i tors  
in the  enzyme  p repa ra t ion  and differ in mobil i t ies  f rom 
enzyme-car r ie r  complexes .  W h e n  e luted these  inh ib i tors  
depress  b o t h  enzymic  and  au tox ida t ive  melanin  fo rma t ion  
f rom dopa  4. The colorless bands ,  therefore ,  resul t  f rom 
inhib i t ion  of L -dopa  au tox ida t i on  on the  gels. 
4 f ract ions  inh ib i t ing  tyros inase  ac t iv i ty  have  been sepa- 
r a ted  by  u l t raf i l t ra t ion  of the  60% sa tu ra t ion  ( a m m o n i u m  
sulfate) supe rna t an t .  The inh ib i to ry  potencies  of these  
f rac t ions  f rom bo th  lung carc inoma p a t i en t s  and  n o rma l  
individuals  on the  ac t iv i ty  of m u s h r o o m  tyros inase  differ  
( table 3). The n o rma l  mate r ia l  was blood b a n k  p lasma.  
The inh ib i to ry  potencies  in f ract ions I300 and  I~00 showed 
smal l  differences b e t w een  the  normal  individuals  and  
p a t i en t s  wi th  lung carc inoma.  However ,  the  i nh ib i to ry  
potencies  in f rac t ions  I I  and  I I I  were  m u c h  lower in 
pa t i en t s  (fraction II ,  38%;  f rac t ion I I I ,  negligible) t h a n  
in normal  individuals  (fraction II ,  78% ; f rac t ion  I I I ,  17%). 
Fur the r ,  ty ros inase  ac t iva t ing  f rac t ions  IV and  V ob-  
served  ill me l an o ma  4 were absen t  in b o t h  no rma l  and  
lung carc inoma prepara t ions .  
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Summary. The ac t iv i ty  of d o m i n a n t  h u m a n  me lanoma  tyros inase  isozyme was grea t ly  decreased by  cer ta in  reduc ing  
agents.  The n u m b e r  and geomet ry  of phenol ic  groups as well as free - S H  group appear  i m p o r t a n t  for enzymic  inhibi t ion.  

The in v i t ro  effects  of a n u m b e r  of me lanocy to ly t i c  
agents  and  re la ted  compounds  upon ty ros inase  ac t iv i ty  
in h u m a n  m e lanoma  homogena t e s  have  been  r epo r t ed  3. 
To more  precisely define the  effects of these  agents ,  i t  
is necessary  to  t e s t  the i r  effects  upon  pur i f ied  h u m a n  
me lanom a  tyros inase .  Three isozymes of h u m a n  mela-  
n o m a  tyros inase  have  been repor ted  ~-11. As the  d o m i n a n t  

In vitro effects of melanocytolytic agents on the activity of dominant 
human melanoma tyrosinase 

Melanoeytolytic agent Tyrosinase activity (percent control) 
9• M 9• M 9X10-8 M 

Hydroquinone 51.2 13.5 11.1 
Catechol 92.7 85.8 18.2 
Resorcinol 81.6 22.8 1.7 
MEA HCI" 34.4 15.5 0.5 
Cystamine HC1 90.5 70.8 50.9 
L-Cysteine HCI 81.7 58.0 1.0 
Glutathione 17.9 13.3 1.2 
Ascorbie acid 88.5 2.0 0.5 
L-Cystine 90.0 89.6 87.4 
DL-Methionine b 94.7 90.5 67.9 
Pyrogallol 102.3 5.9 1.0 
Phloroglucinol 98.9 35.4 3.7 
DDC (3H20)o 3.5 0 0 
EDTA a 80.4 73.1 51.2 

�9 MEA, /J-mercaptoethylamine. bConcentration represented L-form 
only. 0DDC, diethyldithiocarbamate, aEDTA, ethylenediamine- 
tetraacetie acid. 

h u m a n  me l an o ma  tyros inase  m a y  be p repa red  wi th  large 
yield6,9, 1~ th is  isozyme was used in the  p re sen t  s tudy .  
Materials and methods. High ly  melanized h u m a n  mela-  
nomas  ob ta ined  a t  surgery  were processed to ob ta in  a 
l ipase solubil ized f rac t ion  der ived f rom the  pa r t i cu la te  
f rac t ion  as descr ibed previous ly  6,9,1~ The d o m i n a n t  
h u m a n  me l an o ma  ty ros inase  was isolated f rom th is  frac-  
t ion  by  50-70% a m m o n i u m  sulfate f r ac t iona t ion  and  
pur i f ied  fu r ther  by  s ep h ad ex  G-100 c h r o m a t o g r a p h y  12. 
Tyrosinase  was assayed radiometr ica l ly la ,  14 using L- 
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