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w h i c h  is sugges t ive  of a N, N - d i m e t h y l a m i n o  moie ty ,  led 
to  t he  p o s t u l a t i o n  of ske le ton  I as a w or k i ng  hypothes i s .  
Th i s  s t r u c t u r e  combines  t h e  obse rved  d a t a  w i t h  t h e  
a t t r a c t i v e n e s s  of a s t r u c t u r e  closely r e l a t ed  to t h e  c o m m o n  
analgesic,  p r o p o x p h e n e  h y d r o c h l o r i d e  (Darvon ,  II) .  A 
sample  of p r o p o x p h e n e  was t h e n  o b t a i n e d  a n d  i ts  mass -  
s p e c t r u m  a n d  r e t e n t i o n  t i m e  (coinject ion)  p r o v e d  indeed  
to  be  iden t ica l  to  those  of c o m p o n e n t  F. 

The  sugges ted  molecu la r  compos i t i on  of C19H23 N as well 
as the  m a s s - s p e c t r u m  of c o m p o n e n t  E sugges t  s t r u c t u r e  
I I I ,  t h e  p r o d u c t  of e i t he r  t he rma l ,  e lec t ron  i m p a c t  or 
me tabo l i c  d e h y d r a t i o n  of t h e  ca rb ino l  r e su l t ing  f rom 
hydro lys i s  of t h e  es te r  func t ion  in p r o p o x y p h e n e .  The  b y  
fa r  m o s t  a b u n d a n t  c o m p o n e n t  of t he  e x t r a c t  is f r ac t ion  G. 
I t s  m a s s - s p e c t r u m  e x h i b i t e d  a n  ion a t  role 307 (C21H~sNO) 
wh ich  a p p a r e n t l y  loses C4HgNO to  fo rm a n  ion a t  m/e 220. 
This  ind ica tes  loss of b o t h  h e t e r o a t o m s  (N a n d  O) a long  
w i t h  4 c a r b o n  a t o m s  a n d  impl ies  s t r u c t u r a l  p r o x i m i t y  of 
t he  n i t r o g e n  a n d  oxygen  a t o m s  in  G c o m p a r e d  to  I I .  
F u r t h e r m o r e ,  t h e  m o s t  i n t ense  p e a k  appea r s  in  t h i s  
s p e c t r u m  a t  m/e 44 r a t h e r  t h a n  m/e 58 wh ich  requi res  t h e  
absence  of one of t h e  N - m e t h y l  groups.  T he  m o s t  l ike ly  
s t r u c t u r e  would  be  IV, t h e  resu l t  of a n  i n t r a m o l e c u l a r  
acyl  m i g r a t i o n  in N - d e s m e t h y l  p r o p o x y p h e n e  (VI) fol- 
lowed b y  d e h y d r a t i o n  of t he  i n t e r m e d i a t e  amide  (V). 
C o m p o u n d  V I  ha s  indeed  been  found  to be  t he  m a j o r  
m e t a b o l i t e  of p r o p o x y p h e n e  h y d r o c h l o r i d e  in h u m a n s  1~ 
a n d  i ts  facile convers ion  to  (V) is also k n o w n  11,12. 

The  a m o u n t  of t i m e  requ i red  for t h e  i den t i f i ca t ion  of 
t he  d rug  caus ing  t h e  p a t i e n t s  cond i t i on  would  h a v e  been  
cons ide rab ly  r educed  if a more  ex tens ive  l i b r a r y  of mass-  
spec t r a  of c o m m o n l y  e n c o u n t e r e d  drugs  a n d  t h e i r  m e t a -  
bol i tes  h a d  b e e n  avai lable .  The  com pi l a t i on  of such  a 
l i b r a ry  is c u r r e n t l y  in p r e p a r a t i o n  ~3,~*. 

Zusammen/assung. Mit  Hilfe  v o n  hoch-  u n d  n ieder-  
auf l6sender  Massenspek t ro skop ie  sowie D a t e n  eines Gas- 
c h r o m a t o g r a p h  - M a s s e n s p e k t r o m e t e r  - C o m p u t e r -  Sys t ems  
w u r d e n  die Droge D a r v o n  3 sowie eine Re ihe  ih re r  Meta-  
bo l i t en  im H a r n  eines ( J b e r d o s i s p a t i e n t e n  nachgewiesen .  
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Distribution of Integumental Tyrosinase Activity 

The  i n t e g u m e n t a l  t y ros inase  a c t i v i t y  in 4 species of 
repti les,  Trionyx/erox (Flor ida  sof tshel l  tur t le ) ,  Caiman 
sclerops (spectacled ca iman) ,  Opheodrys aestivus (vine 
snake)  and  Anolis carolinensis (Amer ican  chameleon) ,  ha s  
been  descr ibed  i, 2. I n  these  species t he  ty ros inase  a c t i v i t y  
of t he  dorsa l  sk in  is h ighe r  t h a n  t h a t  of t he  v e n t r a l  skin.  
I n  3 species 3 t h e  subce l lu la r  d i s t r i b u t i o n  of t y ros inase  
a c t i v i t y  follows t h e  a m n i o t e  p a t t e r n ,  i.e., t y ros inase  act i -  
v i t y  is conf ined  to t he  p a r t i c u l a t e  f rac t ion .  However ,  in 
Opheodrys aestivus t h e  t y ros inase  a c t i v i t y  occurs  in  b o t h  
p a r t i c u l a t e  a n d  soluble  f rac t ions  as in  m o s t  anamnio te s* .  
As p rev ious  s tud ies  h a v e  dea l t  w i t h  genera l  i n t e g u m e n t a l  
areas,  a de ta i l ed  i n v e s t i g a t i o n  of t h e  d i s t r i b u t i o n  of ty ro-  
s inase  a c t i v i t y  in  a n u m b e r  of skin  areas  f rom a n o t h e r  
repti le ,  Pseudemys scripta elegans ( red-eared tur t le ) ,  was  
u n d e r t a k e n  in o rder  to  more  precise ly  eva lua t e  t he  en- 
zymic  a c t i v i t y  in  a n a t o m i c a l l y  d iverse  regions.  

Materials and methods. 5 non -me lan i s t i c  a d u l t  red-eared  
tu r t les ,  3 males  weigh ing  720, 851 a n d  964 g a n d  2 females  
weighing  785 a n d  907 g, were ut i l ized.  T he  an i m a l s  were 
sexua l ly  quiescent .  T he  an i m a l s  were d e c a p i t a t e d  and  t he  
d i f fe ren t  sk in  areas  (Table) were r e m o v e d  a n d  frozen 
( - -27~ The  e n z y m e  p r epa r a t i on ,  r ad i om e t r i c  a s say  
p rocedures  a n d  s u b s t r a t e s  ut i l ized h a v e  been  r epo r t ed  

in Red-Eared Turtle, Pseudemys scripta elegans 
prev ious ly  *,5. The  ac t iv i t i e s  of t he  e n z y m e  p r e p a r a t i o n s  
were D O P A  d e p e n d e n t ,  comple t e ly  i n h i b i t e d  b y  sod ium 
d i e t h y l d i t h i o c a r b a m a t e  (6 r aM)  a n d  s t ab le  for a t  l eas t  
2 weeks a t  0 -4  ~ The  m e t h o d s  of p ro t e in  ana lys i s  a n d  
s ta t i s t i ca l  e v a l u a t i o n  also h a v e  been  p r e s e n t e d  p rev ious ly  4. 
D a t a  are expressed  in t h e  fo rm X -t- a ;  excep t  those  of t h e  
red  pa t ches  (head) as t he  pa t ches  of all  an ima l s  were com- 
b i n e d  p r io r  to  assay.  A p p r o x i m a t e l y  2000 assays  were per-  
formed.  

Results and discussion. As sex di f ferences  in  ty ros inase  
a c t i v i t y  were  n o t  discernible,  t he  d a t a  for each  skin  a rea  
were consol ida ted .  The  ty ros inase  a c t i v i t y  va r i ed  con-  
s ide rab ly  in t h e  d i f fe ren t  i n t e g u n l e n t a l  a reas  s tud ied  
(Table).  H i g h  enzymic  ac t iv i t i es  occur red  in  t h e  head ,  tail ,  
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Integumental tyrosinase activity (X 4- aj~) in red-eared turtle, Pseudemys scripta elegans 

EXPERIEN'rlA 26/7 

Integumental area TU ~/mg skin Specific activityb/mg skin 

H a P S H P S 

Tyrosine carboxyl 
incorporation ~ skin 
H P 

Head, dorsal 454 4- 7 347 :~ 18 154 4-4- 9 51.1 4- 1.5 56.7 :t= 2.2 

Head, ventral 385 4- 5 243 4- 8 144 4- 4 64.1 4- 1.1 48.9 4- 1.0 

Head, red patch 436 327 110 47.5 51.7 

Neck, entire skin 246 4- 4 136 -t- 7 114 ~ 4 55.2 -k 1.3 55.7 4- 0.7 

Carapace 239 4- 7 210 ~ 3 22 4- 4 25.2 4- 4.8 32.1 4- 1.3 

Plastron 196 :I= 4 191 4- 7 3 4- 1 18.5 4- 1.6 29.8 ~ 1.7 

61.1 :t: 1.3 37.1 :t: 2.5 36.1 4- 1.6 24.6 :k 1.0 

87.3 4- 1.9 29.5 4- 1.7 30.1 • 1.1 29.1 4-4- 2.0 

29.1 24.0 25.6 21.4 

65.9 4- 1.0 32.2 4- 1.4 31.7 4- 2.1 31.0 4-4- 1.4 

7.2 -- 0.8 38.8 4- 3.0 43.3 4- 2.7 23.5 ~: 1.2 

1.0 ~: 0 50.0 :~ 1.8 49.3 _t: 1.3 50.0 ~_ 2.1 

Forelegs: 

anterior (dorsal) 434 4- 9 343 4- 8 89 4- 10 92.3 4-4- 1.6 123.8 -4- 3.3 39.9 4-4- 3.8 28.9 =c 1.1 30.8 4- 1.9 25.0 4- 1.1 

posterior (ventral) 415 4- 7 313 q- 5 98 4- 4 82.0 4- 2.0 104.0 ~: 3.3 44.0 4- 2.2 30.2 4- 1.4 32.5 4- 0.8 18.7 4- 0.7 

Hind legs : 

anterior (dorsal) 283 4- 4 175 ~ 7 107 :~ 5 54.7 -4- 1.0 42.3 =[: 1.6 123.0 -4- 1.9 23.0 :[: 1.1 20.9 =[- 1.7 23.2 • 0.8 

posterior (ventral) 298 :j: 7 159 -4- 5 136 -t- 4 47.5 4- 2.1 30.5 :J: 1.6 523.1 ~: 6.5 21.9 ~: 1.3 23.0 • 0.4 16.4 -4- 1.1 

Tail, entire skin 421 ~: 5 168 • 4 253 4- 5 103.4 ~: 6.0 66.7 4- 2.2 186.0 ~: 2.9 36.3 :[: 1.2 36.4 4- 1.9 36.1 4- 1.0 

TU (tyrosinase unit) is defined as the amount of tyrosinase activity required to convert 1 picomole of L-tyrosine to melanin under the 
conditions of the described assay during a 16 h incubation period at 30 ~ ~ Specific activity is defined as the number of TU/[zg protein nitro- 
gen. c Expressed in % of total L-tyrosine converted, a H, skin homogenate; P, particulate fraction; S, soluble fraction (fractionation of skin 
homogenate at 0-4.~C, 144,000 • g, 40 min). 

forelegs and  red pa tches  (head). I t  is in te res t ing  t h a t  the  
la teral ly  located  red  p a t c h  skin showed a tyros inase  
ac t iv i ty  level s imilar  to t h a t  of the  dorsal  head  skin. The 
enzymic  ac t iv i ty  of the  carapace  or p las t ron  i n t e g u m e n t  
was low, app rox ima te ly  half  of t h a t  in the  head.  The tyro-  
s inase act ivi t ies  of t he  dorsal  skin areas were higher  t h a n  
those  of t he  ven t ra l  areas excep t  for the  h ind  legs. How-  
ever, t he  subcellular  d i s t r ibu t ion  of ty ros inase  ac t iv i ty  
differed among  the  ana tomica l  areas of t he  skin. Al though  
bo th  the  carapace  and p las t ron  i n t egumen t s  con ta ined  
very  smal l  a m o u n t s  of ty ros inase  ac t iv i ty  in the  soluble 
f rac t ion (9.2% and 1.5~o, respect ively) ,  the  o the r  skin 
areas ranged  f rom app rox ima te ly  20% to 60% of the  to ta l  
enzymic  ac t iv i ty  in t he  soluble f rac t ion:  forelegs, 20.5% 
(d), 23.6% (v); h ind  legs, 37.8% (d), 45.6% (v); head,  
33.9% (d), 37.4% (v); red pa tch ,  25.2%; neck, 46.3%; 
tail, 60.1%. 

The specific act ivi t ies  of ty ros inase  observed in the  
various in tegumel l ta l  areas of the  red-eared  tu r t l e  were 
high when  compared  to  those  of o the r  rept i les  or 
amnio tes  3, indica t ing  a h igher  tyros inase  con t en t  in these  
enzyme prepara t ions .  In  the  ven t ra l  skin of t he  h ind  legs 
and in t he  tail, the  specific act ivi t ies  of the  soluble frac- 
t ions  were 523.1 and  186.0, respect ively.  Thus,  among  the  
repti les  or the  amnio tes  s tud ied  to  date,  these  integu-  
men t a l  areas m a y  prov ide  a compara t ive ly  rich source of 
t he  enzyme for isolat ion and  pur i f icat ion studies.  In  plas- 
t ron  in tegument ,  ty ros ine  carboxyl  group incorpora t ion  
approached  50%. This is the  h ighes t  incorpora t ion  ye t  
found in no rma l  ve r t eb ra t e  skin or in me lanomas  of any  
ve r t eb ra t e  s tudied  2,s. A compara t ive ly  low carboxyl  

group incorpora t ion  occurred in the  h ind  legs (d, v) and  
red p a t c h  in teguments .  

Compar isons  of the  tyros inase  act ivi t ies  of the  red- 
eared tu r t l e  carapace  and  p las t ron  skill to  the  cor respond-  
ing par t s  of the  softshell  tu r t l e  (Trionyx [erox) reveal  
h igher  enzymic  act ivi t ies  in the  former  species despi te  t he  
high degree of kera t in izat ion.  Fur the r ,  small  a m o u n t s  of 
tyros inase  were p resen t  in the  soluble f ract ion of these  
i n t egumen ta l  areas in the  red-eared  tu r t l e  bu t  no such 
ac t iv i ty  was  observed  in the  cor responding  areas of the  
softshell  tur t le .  The enzymic  act ivi t ies  in the  carapace  and 
p las t ron  in t egumen t s  of t he  red-eared  tu r t l e  were s imilar  
to those  occurr ing in the  homologous  ana tomica l  areas of 
the  skin in the  Amer ican  chameleon  (Anolis carolinensis). 

Rdsurnd. L'ac t iv i t6  enzyma t ique  de la peau d ' u n  
Ch61onien a mont r6  que la d i s t r ibu t ion  de la ty ros inase  
n 'es  pas  uniforme.  Ce sont  des fac teurs  ana tomiques  infra- 
cellulaires et  b iochimiques  qui con t ro len t  l ' ac t iv i t6  de la 
tyros inase .  
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