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The concentra t ion  of serotonin (ST), noradrenal in ,  and adrenal in  in the blood, ce r eb rosp ina l  
fluid, and ce r ta in  bra in  s t ruc tu re s  and the monoamine oxidase (MAO) act ivi ty  were  inves t i -  
gated in the course  of exper imenta l  a l le rg ic  encephalomyel i t i s  in dogs. In the p r epa ra ly t i c  
per iod  a tendency was observed  fo r  the ST concentra t ion to fall  and the ca techolamIne  con- 
cent ra t ion  to r i s e .  The stage of cl inical  manifes ta t ions  of encephalomyel i t i s  was a c c o m -  
panied by lowering of the ST level  in the white m a t t e r  of the h e m i s p h e r e s  and by genera l ized  
inhibition of adrenerg ic  s t ruc tures~  No significant change in MAO act ivi ty  was found, so 
that a d is turbance  of the b iosynthes is  of monoamines  as a resu l t  of immune aggress ion  
could be the poss ib le  cause  of inhibition of the monoaminerg ic  sys t em.  

KEY WORDS- ca techolamines  and serotonin in the bra in  and blood; neuroal lergy;  monoam-  
ine oxidase.  

Recent invest igat ions have demons t ra ted  the impor tance  of t ryptophan in the molecule  of the bas ic  
prote in  of myel in  or  the cor responding  polypeptide for  the manifes ta t ion of encephali togenic p r o p e r t i e s  [7, 
10, 12, 13, 19]. On the other  hand, the t ryp tophan-con ta in ings i t e  can be regarded  as the poss ib le  r e c e p t o r  
of se ro tonia  (ST) in the CNS [7]. The development  of immune responses  in the b ra in  during exper imenta l  
a l le rg ic  encephalomyel i t i s  (EAE) can lead, it is suggested,  to the d is turbance  of the med ia to r  act ivi ty of ST 
[7, 14t. The functional connection of the sero toninerg ic  s t r u c t u r e s  with adrenerg ic  format ions  [2, 15] sug- 
ges ts  the poss ib i l i ty  of changes within the monoaminerg ic  sy s t em of the b ra in  as a whole in neuroa l le rgy .  

The dynamics  of the concentrat ion of ST, adrenal in ,  and noradrenal in  and monamine oxidase (MAO) 
act ivi ty in cer ta in  bra in  s t ruc tu re s ,  the blood, and the ce reb rosp ina l  fluid (CSF) was invest igated in var ious  
s tages  of format ion  of EAE. 

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

Altogether  104 sexual ly ma tu re  mongre l  female  dogs weighing 9-15 kg were  used in the exper imen t s .  
EAE was produced by immunizat ion with a single dose of a mixture  of emuls ion  of the white m a t t e r  of ho- 
mologous bra in  with Freund ' s  complete  adjuvant (0~ ml  mix tu re /kg  body weight}. The cl inical  p ic ture  of 
EAE (para lys is ,  p a r e s i s ,  t r e m o r ,  nystagmus)  developed on the 9th-14th day a f t e r  immunizat ion,  mos t  f r e -  
quently on the 9th day. Mater ia l  was taken in the p repa ra ly t i c  per iod (on the 7th day of sensitization}, at the 
s tage of cl inical  mani fes ta t ions ,  and also on the 20th-24th day in the absence of neurological  d i s tu rbances .  

The concentrat ion of monoamines  was de te rmined  f luoremet r i ca l ly :  ST by the method of Udenfriend 
r5], ca techolamines  by Men ' sh ikov ' s  method [4], and MAO act ivi ty by the intensi ty of the co lor  fo rmed  a f t e r  
incubation of t i s sue  homogenates  with paran i t rophenyle thy lamine  as the subs t ra t e  for  1 h at 37~ [11. 

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

Noradrenal in ,  adrenal in ,  and ST were  detected in the cor tex  and white m a t t e r  of the frontal  lobes of 
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Fig. 1 Fig. 2 

Fig. 1. Concentra t ion of biogenic monoamines  (in # g / g  wet weight of t issue) and MAO ac-  
t ivity (in conventional units) in the course  of exper imenta l  a l le rg ic  encephalomyel i t i s  in 
dogs: I) concentra t ion  of ST; II) of adrenalin;  III) of noradrenal in;  IV) MAO activity;  1) 
healthy dogs; 2) p repa ra ly t i c  period; 3) stage of cl inical  manifes ta t ions  of EAE; 4) dogs 
without cl inical  manifes ta t ions;  A) an t e r io r  hypothalamus;  B) p o s t e r i o r  hypothalamus;  C) 
c e r e b r a l  cortex;  D) white m a t t e r  of c e r e b r a l  h e m i s p h e r e s .  

Fig. 2. Concentra t ion of b iogenic  monoamines  in blood (A) and CSF (B) in dogs during 
development  of EAE: I) ST concentra t ion (in ~g/ml}; II) concentra t ion of adrenal in  (in #g/ 
1000 ml); III) concentra t ion of noradrena l in  (in pg/1000 ml). Remainde r  of legend as in F ig .  1, 

the c e r e b r a l  h e m i s p h e r e s ,  the an te r io r  and p o s t e r i o r  zones of the hypothalamus,  the CSF, and blood of 
healthy dogs. The highest concentrat ion of the monoamines  was found in the hypothalamus,  which c o r r e s -  
ponded to the dis tr ibut ion of MAO act ivi ty.  The monoamine concentrat ion in the blood was h igher  than in 
the CSF: the b lood/CSF ra t io  was 1.97 for  noradrena l in  and 17 for  ST; the concentrat ion of the l a t t e r  amine 
in the CSF was thus ve ry  low (0.02 * 0.002/zg/ml) .  The resu l t s  for  the distr ibution of monoamines  and MAO 
act ivi ty in the healthy dogs agree  with those given by other  worke r s  [9, 11, 18]. 

Changes in the monoamine content were  detected even before  the development  of neurological  d i s tu r -  
bances .  In the p repa ra ly t i c  per iod,  for  instance,  a definite tendency for  the ST concentrat ion to fall and for  
the concentra t ion of the ca techolamines ,  espec ia l ly  noradrenal in ,  to r i se  was observed  in the hypothalamus,  
cor tex,  and white m a t t e r  of the c e r e b r a l  hemisphe re s  (Fig. 1) and also in the blood (Fig. 2). The changes 
in the CSF were  in the opposite direct ion (Fig. 2). 

At the s tage of clinical  manifes ta t ions  of EAE there  was a tendency for  the ST level  to be r e s to r ed  in 
the hypothalamus and c e r e b r a l  cor tex .  The concentrat ion of this amine was low in the white ma t t e r ,  blood, 
and CSF, just  as it was in the p repa ra ly t i c  pe r iod .  The ca techolamine level  in the bra in  s t ruc tu re s  studied 
a lso  was low, in both the white m a t t e r  andthe  cor tex ,  and i n the  hypothalamic s t ruc tu r e s .  Whereas  inhibi- 
tion of sero toninerg ic  format ions  during the development  of the clinical  p ic ture  of EAE was observed main-  
ly in the " ta rge t"  of the in f l ammatory -demye l in ig ing  p r o c e s s  {the white mat te r ) ,  d is turbances  in the adren-  
ergic  s t ruc tu re s  we re  genera l ized  in cha rac t e r .  It will be  noted that the dec r ea se  in the ST and catechol-  
amine concentra t ions  was not accompanied by  an inc rease  in MAO act ivi ty,  which suggests  that the poss ib le  
cause  of inhibition of the monoaminerg ic  s y s t em was dis turbance of biosynthet ic  p r o c e s s e s  and not the in- 
tensif icat ion of ca tabol i sm of the monoamines .  This conclusion is supported by the observed fall of the ST 
level in the bra in  of guinea pigs with a l le rg ic  encephalomyel i t i s  in the absence  of any changes in the content 
of 5-hydroxyindoleacet ic  acid [161. However,  data showing the opposite have also been obtained [8, 17l. 

Analysis  of the dynamics  of the ST  and c a tech~ content in the bra in  showed that the changes in 
the p repa ra ly t i c  per iod a re  opposite in d i r ec t i on : a s  the ST level  falls  the concentrat ion of ca techolamines  
r i s e s .  At the s tage of clinical  manifes ta t ions  the  changes r ema in  opposite in di rect ion in the hypothalamus 
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and cerebral  cortex, but in the white matter  all the indices are lowered. In the group of dogs without clin- 
ical manifestations of encephalomyelitis a tendency was observed for the concentration of troth monoamines 
to decrease; MAO activity, however, was increased. 

Although the view of Brodie and Shore that relations between serotoninergic and adrenergic structures 
are antagonistic is not regarded as sufficiently well-grounded [2~, there is no doubt about the existence of 
definite relations between the content of biologically active monoamines in the brain, characterizing biochem- 
ical and functional status of part icular  structures.  Allergic alteration ot the brain and development of in- 
flammatory and demyelinizing changes are accompanied by disturbance of these relationships, and this leads 
ultimately to inhibition of both serotoninergic and adrenergic structures of the white matter  - the ~target" 
of immune aggression. 

Changes in the monoamine contents in the hypothalamu s -  the central regulator and integrator of au- 
tomonic functions - are particularly interesting. They may have a bearing, in particular,  on the severe 
disturbances of activity of the cardiovascular system observed in EAE [3, 6]. 

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19. 

L I T E R A T U R E  C I T E D  

V. Z. Gorkin et al., Modern Methods in Biochemistry [in Russian}, Vol. 2, Moscow (1968), p. 155. 
Eo A. Gromova, Uspekhi Fiziol. Nauk, 1, No. 3, 25 (1970). 
Vo S. Zotov, "Data on cardiovascular disturbances in the course of allergic encephalomyelitis," 
Authors's Abstract of Candidate's Dissertation, Rostov-on--Don (1972). 
V. V. Men'shikov, Lab. Delo, No. 3, 18 (1961). 
So Udenfriend, Fluorescence Assay in Biology and Medicine,Academic Press .  
T. Baum, A. T~ Shropshire, and Mo E~ Rosenthale, Proc.  Soc. Exp. Biol~ (New York), 140, 1182 (1972). 
P. R. Carnegie, Nature, 229 , 25 (1971). 
C~ L. Cazullo, C. A. Brazelli ,  and Po L. Giordano, Internat. Arch. Allergy, 36,234 (1969). 
D. Eccleston, Go W. Ashcroft, A. T~ Moir, et al., J. Neurochem~ 15, 947 (1968). 
R. E~ Einstein, L~ Po Chao, et alo, Immunochemistry, 9, 1013 (1972). 
Vo Erspamer ,  Fortschro Arzneimittel-Forscho, 3, 151 (1961). 
E. H. Eylar,  J. Caccam, J. J. Jackson, et al., Science, 168, 1220 (1970)o 
G. Lamoureux, G. Thibeault, Go Richer, et al., Un. Med. Can., 101, 674 (1972). 
V. Lennon and P. Ro Carnegie, Lancet, 1, 630 (1971). 
Bo G. Livett, Brit. Med. Bullo, 29, 93 (1973). 
E. Lycke and B. Eo Roos, Internat. Arch. Allergy, 45, 341 (1973). 
M. Saragea, N. Rotaru, T. Negru, et al., Nature, 206, 306 (1965). 
S. Udenfriend, D. F. Bogdanskii, and H. Weissbach, in: Metabolism of the Nervous System, London 
(1957), p~ 43. 
Fo C. Westa11, A. B~ Robinson, Jo Caccam, et al., Nature, 229, 22 (1971). 

679 


