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Exper iments  on ca ts  anesthet ized with urethane showed that  s t imulat ion of c h e m o r e c e p t o r s  
of the smal l  intest ine,  i so la ted  f r o m  the c i rcu la to ry  s y s t e m  af te r  re ta ining i ts  nervous  con- 
nections,  causes  an i nc r ea s e  in the blood concentrat ions of i ron  and zinc and a dec r ea se  in 
the copper  concentrat ion.  The carbonic  anhydrase  act ivi ty and i ron sa tura t ion  of the s e r u m  
t r a n s f e r r i n  are  inc reased ,  while the ce ru lop lasmin  activi ty is lowered. 

Stimulation of the r e c e p t o r s  of va r ious  internal  organs  is accompanied  by marked  changes in the blood 
leve ls  of glycogen, glucose,  and lact ic  acid; changes also take place  in the composi t ion of the pro te in  f r a c -  
tions and enzyme activi ty of the blood [1-7, 9, 10, 12]. In r e sponse  to in terocept ive  s t imulat ion,  changes 
a re  also obse rved  in the concentra t ions  of  minera l  components  of the blood: t r a ce  e lements ,  calcium, 
po tass ium,  magnes ium,  chlor ine,  sulfur,  and phosphorus  [10-11]. 

Changes in the blood leve l s  of t r a c e  e lements  during in te rocep tor  s t imulat ion have rece ived  l i t t le  
study. Data in the l i t e r a tu re  r e f e r  only to changes in the concentra t ions  of some  t r ace  e lements  (copper, 
t i tanium, manganese ,  etc.) in the blood of an imals  during s t imulat ion of the m e c h a n o r e c e p t o r s  of the 
s tomach  and r ec t um  [7, 11, 14, 15]. No r epo r t s  of combined invest igat ions  to de te rmine  the concen t ra -  
t ions of t r a ce  e lements  and of enzymes  act ivated by them, in r e sponse  to s t imulat ion of r e c e p t o r s  of the 
in ternal  organs ,  could be found in the l i t e r a tu re .  Yet the re f lex  regulat ion of t r a ce  e l emen t  me tabo l i sm is  
an impor tan t  aspec t  of the p r o b l e m  of elucidation of the i r  biological  role.  

The object  of the p r e s en t  inves t iga t ioJ  was to study the concent ra t ions  of iron,  copper ,  and zinc and 
the act ivi t ies  of the i r  conjugated meta l lopro te ins  ( t rans fe r r in ,  ce ru lop lasmin ,  carbonic  anhydrase)  in the 
blood and s e r u m  during s t imulat ion of the c h e m o r e c e p t o r s  of the smal l  intestine.  

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

Exper imen t s  were  c a r r i e d  out on adult male  cats  anesthet ized with ure thane  (1 g/kg, , in t raper i toneal ly) .  

The smal l  intest ine (except the duodenum and a smal l  a r e a  of jejunum adjacent  to it) was i so la ted  
f rom the c i r cu la to ry  s y s t e m  and pe r fused  with oxygenated Tyrode  solution heated to 37-38 ~ ; the ne rve  
supply to the intest ine was p r e s e r v e d  [16]. The chemical  s t imulus  (acetylcholine) was applied to the r e c e p -  
t o r s  of the intest inal  loop through a cannula inser ted  into the m e s e n t e r i e  a r t e ry ,  and it was r insed  out with 
a cu r r en t  of per fus ion  fluid through the an te r io r  mesen te r i c  vein. 

The functional s tate  of the c h e m o r e c e p t o r s  was t es ted  by de te rmin ing  the intensi ty  of the p r e s s o r  v a s -  
cu la r  r e f l exes  to acetylcholine,  r e co rded  on a kymograph  by a m e r c u r y  manomete r .  

Since the body level  of the t r a c e  e lements  v a r i e s  with the t ime  of day and night [4, 9], the e x p e r i -  
ments  were  all p e r f o r m e d  at the s ame  t ime,  on fast ing animals .  Blood for  tes t ing was taken f r o m  the 
f emora l  a r t e r y  be fo re  and 1-5 min a f te r  aeetylcholine was injected into the v e s s e l s  of the pe r fused  in tes t i -  
nal loop. 
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To de te rmine  the blood leve l s  of copper  and iron and also the ce ru lop lasmin  (copper oxidase) activity 
and the t r a n s f e r r i n  i ron sa tura t ion  of the blood se rum,  the c o l o r i m e t r i c  method of Babenko [2, 3, 5] was 
used. The zinc concentra t ion in the blood was de te rmined  by a po la rograph ic  method. Carbonic anhydrase  
act ivi ty was de te rmined  by Vendt ' s  method. 

Altogether  22 expe r imen t s  were  c a r r i e d  out. The numer ica l  r e su l t s  were  analyzed by s ta t i s t i ca l  
methods.  

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

Injection of acetylcholine (10 ~g) into the intest inal  v e s s e l s  caused the blood i ron concentra t ion to 
i nc rea se  f r o m  47.9 to 57.2 mg%, i .e . ,  on the average  by 21 • 6.9% (P < 0.05), while the i ron sa tura t ion  of 
t r a n s f e r r i n  (a meta l lopro te in  concerned with the t r a n s f e r  of i ron f r o m  the blood to va r ious  organs  and de-  
pots of the body) in the blood s e r u m  rose  f r o m  0.23 to 0.31 conventional  unit (by 36 • P < 0.01). The 
blood zinc concentra t ion rose  a f t e r  inject ion of acetylcholine into the v e s s e l s  of the intes t inal  loop f r o m  
0.624 to 0.843 mg% (by 35 • 9.5%; P < 0o01), while the act ivi ty  of the z inc-conta in ing enzyme carbonic  anhy- 
d rase  in the blood rose  f r o m  0.82 to 1.23 Krebs  unit, i .e . ,  by 51 =~7.1% (P< 0.01). 

Meanwhile the action of acetylcholine on the intes t inal  r e c e p t o r s  led to a d e c r e a s e  in the blood copper  
concentra t ion f r o m  0.32 to 0.27 mg% (by 19.7 ~5.6%) and to a d e c r e a s e  in act ivi ty of the copper-conta in ing  
enzyme ce ru lop lasmin  f r o m  35.4 to 31.7 conventional units (by 10.4 ~- 3~ P < 0.05). 

Control  invest igat ions showed that  per fus ion  of the intest inal  loop with Tyrode  solution i t se l f  could 
cause changes in the concent ra t ions  of those  t r a c e s e l e m e n t s  and act iv i t ies  of the me ta l loenzymes  in the 
blood, although these  changes were  not s ta t i s t ica l ly  significant.  The mos t  marked  changes were  obse rved  
in the i ron concentrat ion;  the blood i ron  concentra t ion was reduced a f te r  per fus ion  with Tyrode  solution for  
15 rain on the average  by 4.63 • mg% (P > 0.05). Under  these  conditions the i ron  sa tura t ion  of the 
s e r u m  t r a n s f e r r i n  fell  f r o m  0.25 to 0.22 conventional unit. The copper  concent ra t ion  and ce ru lop la smin  
activi ty in the blood fell  by 4.6 :~3.2 and 8.8 ~5.2% re spec t i ve ly  (P > 0.05). Changes in the zinc concen t r a -  
t ion and carbonic  anhydrase  act ivi ty l ikewise were  not s ta t i s t i ca l ly  significant.  

Stimulation of the c h e m o r e c e p t o r s  of the smal l  intest ine is  thus followed by definite changes in the 
concentra t ions  of ce r t a in  t r a c e  e lements  and in the act ivi ty of the i r  conjugated me ta l loenzymes  in the 
blood of animals .  

The changes obse rved  in the concentra t ions  of these  t r a c e  e lements  mus t  be a t t r ibuted both to the i r  
red is t r ibut ion  between the t i s sue  depots ( l iver and o ther  organs) and the blood, and also to changes in 
hematopo ies i s  in the body resul t ing  f r o m  st imulat ion of the i n t e rocep to r s  [8, 17]. Another  poss ib i l i ty  is 
that the dec rea se  in copper  concentra t ion and coppe r -ox idase  act ivi ty in the blood during s t imulat ion of the 
in te rocep tors  takes  place  through a d e c r e a s e  in the content of p ro te in  f rac t ions  of the blood and l iver ,  
espec ia l ly  of a2-globul ins  [1], the s t ruc tu ra l  ba s i s  of copper  oxidase. 

The r e su l t s  desc r ibed  above demons t r a t e  the impor tance  of in te rocept ive  af ferent  inf luences in the 
regulat ion of m e t a b o l i s m  of t rhce  e lements  and me ta l loenzymes ,  which play an impor tan t  role  in t i s sue  
resp i ra t ion ,  gas  exchange,  hematopo ies i s ,  and other  physiologica l ly  impor tan t  functions. 
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