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Injection of nonradioact ive  dopa (1 mg /mouse )  before  injection of [3H]dopa (20 pCi /mouse)  into 
albino m i c e  with H a r d i n g ' P a s s y m e l a n o m a  leads  to inc reased  accumula t ion  of t r i t ium in the 
t u m o r  t i ssue .  Radioact ivi ty  of the m e l a n o m a  in this expe r imen ta l  group was twice as high as 
the radioac t iv i ty  of the t u m o r  t i s sue  in an imals  rece iv ing  injections of [3H]dopaalone. Inves -  
t igat ion of adenylate  cyc lase  and phosphod ie s t e ra se  act ivi ty  and the cyclic  AMP level  in the 
me lanoma  of the mice  2 h a f t e r  injection of dopa (1 rag /mouse)  r evea led  accumula t ion  of c y c -  
lic AMP and inc rea sed  phosphod ie s t e r a se  act ivi ty;  adenylate  cyc lase  act ivi ty  was dep res sed .  
It is sugges ted  that  dopa exe r t s  its effect  not only as a p r e c u r s o r  of melanin,  but a lso  through 
the cycl ic  AMP s y s t e m ,  affect ing the act ivi ty  of enzymes  of melanogenes i s .  

KEY WORDS: H a r d i n g - P a s s y  melanoma;  dopa; cycl ic  AMP; s t imulat ion of melanogenes is ;  
phosphodies te rase ;  adenylate  cyc lase .  

P rev ious  invest igat ions conf i rmed  that  3 ,4-dihydroxyphenytalanine (dopa) can be used as p r e c u r s o r  of 
melanin  synthes is  for  the c rea t ion  of new rad ioac t ive  chemothermapeu t i c  agents  [2, 5]. Dopa has  been shown 
to t r a n s m i t  a rad ioac t ive  label - 14C or 3H - into the H a r d i n g - P a s s y  me lanoma  [3, 4, 6]. Dopa is thus an i m -  
por tan t  s u b s t r a t e  fo r  melanin  syn thes i s .  On the o ther  hand, dopa can ev iden t lybehave  a s  a r egu l a to r  in the b i o -  
chemica l  p r o c e s s e s  of me lanogenes i s .  It has been suggested that it ac ts  as an a l los te r i c  e f fec tor  of the a c -  
t ivi ty of t y r o s i n a s e  - a key enzyme of me lanogenes i s  [11]. The m e c h a n i s m  of this a l lo s t e r i c  effect  has not 
been  studied. It  is poss ib le  that  it may  be rea l ized  by means  of in te rmedia te  metabol i t es .  

The except ional  ro le  of the cyclic  AMP s y s t e m  as an in t e rmed ia ry  in the act ion of many  hormones  and 
biological ly act ive subs tances  on cell  m e t a b o l i s m  has recent ly  been demons t r a t ed  in s e v e r a l  publicat ions.  In 
pa r t i cu l a r ,  the par t ic ipa t ion  of the cycl ic  AMP s y s t e m  in melanogenes i s  has been r e p o r t e d .  A d i rec t  con-  
nect ion has  been shown, fo r  ins tance,  between a high level  of cycl ic  AMP and inc reased  t y r o s i n a s e  ac t iv i ty  
[9-14]. These  exper imen t s ,  it mus t  be emphasized ,  we re  c a r r i e d  out in v i t ro  only. In its chemica l  s t r u c t u r e  
dopa is c lose  to adrenal in ,  which exe r t s  its effect  through the par t ic ipa t ion  of the cycl ic  AMP sys t em.  Atten-  
tion is t h e r e f o r e  drawn to the impor tance  of an exper imen ta l  s tudy of the effect  of p r e l i m i n a r y  admin is t ra t ion  
of dopa on me lanogenes i s  in vivo and a lso  of the effect  of dopa on the components  of the cycl ic  AMP s y s t e m  
in the me lanoma.  

E X P E R I M E N T A L  M E T H O D  

A pigmented  m e l anom a  of the H a r d i n g - P a s s y  s t r a i n  was t ransplan ted  subcutaneously  into noninbred 
albino mice.  The an imals  w e r e  used  in the expe r imen t s  4 weeks a f t e r  t ransplan ta t ion  of the tumor ,  when the 
nodules m e a s u r e d  on a v e r a g e  0.5 x 0.5 • 0.5 cm.  T h e r e  were  two s e r i e s  of exper iments :  in s e r i e s  I the effect  
of p r e l i m i n a r y  injection of nonradioact ive  dopa on the incorpora t ion  of rad ioac t ive  dopa in the me lanoma  was 
studied; in s e r i e s  II the effect  of injection of nonradioact ive  dopa on the s t a te  of the cyclic AMP s y s t e m  in the 
t u m o r  was examined.  

In the exper imen t s  of s e r i e s  I the an imals  we re  divided into two groups:  the 10 mice  of the control  group 
rece ived  [3H]dopa by in t raper i tonea l  injection in a dose  of 20 m C i / m o u s e ,  and the 10 mice  of the exper imenta l  

*Deceased.  

Depar tmen t  of B iochemis t ry ,  S. M. Kirov Mil i ta ry  Medical  Academy,  Leningrad.  V. G. Khlopin Radium 
Insti tute,  Leningrad.  (Presen ted  by Academic ian  of the Academy of Medical Sciences of the USSR A. N. Kl i -  
mov.) T rans l a t ed  f r o m  Byulle ten '  l~ksper imenta l 'no i  Biologii i Meditsiny, Vol. 85, No. 4, pp. 425-426, Apri l ,  
1978. Original  a r t i c l e  submit ted  July  19, 1977. 

0007-4888/78/8504-0461507.50 �9 1978 Plenum Publishing Corpora t ion  461 



T A B L E  1. Effect  of Injection of Nonradioact ive Dopa on Tr i t ium Accumulation in Hard-  
i n g -  Pas sy  Melanoma a f t e r  Injection of [3H]dopa; and on Components of Cyclic AMP Sys-  
t em (in all cases  [3H]dopa injected 1 h before  the investigation) 
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group rece ived  an injection of nonradioact ive dopa in a dose of 1 mg /mouse  followed 1 h l a t e r  by an i n t r ape r i -  
toneal injection of 20 mCi [3H]dopaper mouse.  The animals of both groups were  decapitated I h a f te r  the in- 
ject ion of [3H]dopa. Pe r iphe ra l  regions of the tumor ,  equal in weight, were  pooled in each group separa te ly  and 
p repa red  for  ignition by Schoninger 's  method [13]. Radioactivity was de termined in the ash by means of a 
liquid scint i l lat ion counter  [7]. These  measu remen t s  of radioact ivi ty were  mean values obtained f rom the 
group of animals at  each t ime.  

In the exper iments  of s e r i e s  II the animals  with tumors  also were  divided into two groups,  control  and 
exper imenta l ,  and the animals  of the exper imenta l  group had rece ived  dopa in a dose of 1 mg pe r  mouse 2 h 
before  investigation. P ieces  of melanoma were  quickly removed  f rom the animals of the control  and exper i -  
mental  groups,  i m m e r s e d  in liquid ni trogen and, afteir appropr ia te  t r ea tmen t  of the samples ,  act ivi ty of 
adenylate cyc lase  and phosphodies te rase  and the cycl ic  AMP content in them were  de termined  - adenylate 
cyc lase  act ivi ty by the method of Drummond and Duncan [8], phosphodies terase  act ivi ty by means  of the 
Fe rme n t -1  apparatus  by a conductometr ic  method [1]. The cycl ic  AMP level was de termined  by means of the 
kit of r eady-made  reagents  f rom the Radiochemical  Centre,  Amersham (England). 

E X P E R I M E N T A L  R E S U L T S  

The resu l t s  of the control  group of s e r i e s  I show that  the H a r d i n g - P a s s y m e l a n o m a  act ively  accumulates  
t r i t ium af te r  injection of [3H]dopa: 1 h a f te r  injection of the compound the  radioact ivi ty of the tumor  was 38 �9 
10 -3/~Ci/mg. In the exper imenta l  group, in which nonradioact ive dopa was injected before  the radioact ive form,  
the radioact ivi ty  of the tumor  was much higher,  namely 84 .10  -3 ~Ci/mg.  

The resu l t s  of the exper iments  of s e r i e s  II showed that p re l imina ry  injection of dopa into animals with 
tumors  inc reased  the cycl ic  AMP accumulat ion in the melanoma (247.9 =~20.8 pmoles /g  compared  with171.0 * 
14.9 pmoles /g  in the control ;  Table  1). A s ta t is t ica l ly  significant (P < 0.001) inc rease  in phosphodies terase  
act ivi ty (from 0.66 �9 0.20 nmoles cycl ic  A M P / m i n / m g  prote in  in the control  to 1.35 +0.25 nmole cycl ic  AMP/  
m i n /m g  pro te in  in the exper iments) .  Meanwhile the adenylate cyc lase  act ivi ty in the melanoma was depressed  
(from 20.8 �9 1.77 pmoles  cycl ic  AMP/mIn /mg  pro te in  in the control  to 12.7 ~1.4 pmoles cycl ic  A M P / m i n / m g  
prote in  in the experiment) .  

These  resu l t s  conf i rm the exist ing view that dopa is a p r e c u r s o r  ut i l ized in melanin biosynthesis ,  and it 
thus par t ic ipa tes  in melanogenesis .  P r e l i m i n a r y  injection of nonradioact ive dopa s t imulates  the incorporat ion 
of radioact ivi ty  into the tumor  f rom the same dose of radioact ive dopa ([3Hldopa), i.e.,  it exer t s  a " regula tory  n 
r a t he r  than a nsubst ra te"  effect.  It also follows f rom these  resul ts  that the components of the cycl ic  AMP 
sys tem play an impor tant  ro le  in melanogenesis .  The cycl ic  AMP level is ra i sed  2 h a f t e r  injection of dopa, 
so that phosphodies te rase  act ivi ty is evidently induced [10]. Depress ion  of adenylate cyc lase  act ivi ty ob- 
se rved  during this per iod and the at f i r s t  glance cont rad ic tory  inc rease  in the cycl ic  AMP content can be ex-  
plained by the action of cyclic AMP as a modulator  of adenylate cyc lase  r e p r e s s o r  [12]. 
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EFFECT OF TRIORTHOCRESYL PHOSPHATE POISONING ON 

INTENSITY OF INCORPORATION OF [2-14C]ACETATE INTO 

PHOSPHOLIPIDS AND CHOLESTEROL OF THE GUINEA PIG 

BRAIN AND SPINAL CORD 

N. P. Taranova UDC 615.917'558.1.036.12.07:616.831/o832-008.939.15-073.916 

A severe  form of chronic t r ior thocresyl  phosphate poisoning was induced in guinea pigs by a 
single intradermal injection of this compoundand the intensity of incorporation of [2-14C]acetate 
into lipids of the spinal cord and brain stem was investigated in vivo. In the paralytic stage 
of the disease incorporation of the label into phospholipids and cholesterol was clearly r e -  
duced; inhibition of synthesis of these lipids was observed not only in the most vulnerable 
lumbosacral region of the spinal cord, but also in the brain stem, evidence of the systemic 
charac te r  of the disturbance of lipid metabolism in the CNS and of changes in the metabolism 
of the oligodendroglia. 

KEY WORDS: phospholipids; cholesterol; brain and spinal cord; t r ior thocresyl  phosphate 
poisoning. 

Chronic poisoning in man by certain organophosphorus compounds (OPC) widely used in agriculture and 
industry [1, 3, 4 ], leading to severe  damage to the nervous system with the development of permanent pares es and pa- 
ralyses of the limbs, has been described in the l i terature [9, 11]. The neurotoxic effects of  these compounds 
are unconnected with their  anticholinesterase propert ies  [10]. Clinical and morphological studies have shown 
that the neuroparalytic action of these OPC is connected with their  demyelinizing action [2, 10], but the mech- 
anism of this phenomenon still remains Virtually unstudied. 

Existing fragmentary investigations of the lipid components of myelin are  contradictory and do not give 
a complete picture of the action of the demyelinizing OPC on the lipid composition of nerve tissue. 

The object of this investigation was to study disturbances of phospholipid and cholesterol metabolism of 
nerve tissue in vivo by the use of [2-t4C]acetate as radioactive p recursor  of their  synthesis during chronic 
t r ior thocresyl  phosphate (TOCP) poisoning. 

E X P E R I M E N T A L  M E T H O D  

An experimental model of chronic poisoning was created in adult male guinea pigs weighing 350-450 g 
by intradermal injection of TOCP (the industrial oily mixture, containing 37% of the ortho isomer) in a dose 
of 2.(}-2.2 ml/kg body weight. [2-t4C]acetate in a dose of 100 t~Ci/100 g body weight was injected subcutaneous- 
ly 27-33 days after  injection of TOCP. The animals were decapitated 2 h later,  and the brain stem and lum- 
bosacral region of the spinal cord were removed. 

Extraction of lipids from the tissue homogenate, isolation of cholesterol and the total phospholipid f rac -  
tion from the total lipid extract, and also their quantitative determination was carr ied out by the method de- 
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