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Oligopeptides are widely occuring regulatory factors acting at the cell and tissue levels. Special attention 
has been paid in recent years to neuroactive oligopeptides. However, many peptides, hitherto regarded as pe- 
ripheral factors, are now known to be found in considerable amounts in the brain (bradykinins, gastrins, chole- 
cystokinins, etc.). 

The study of the cen t ra l  effects  of per iphera l  peptides is thus of great  interest .  These include the t e t ra -  
peptide tuftsin, known as a regula tor  of phagocytosis and of certain functions of lymphocytes [5, 6]. The more  
detai led study of its pharmacological  p roper t i es  is important  also because,  among the regula tors  of functions 
of re la t ively  independent cells  such as lymphocytes ,  it can be expected that the most  universa l  and the phylo- 
genetical ly oldest  regula tors  will be discovered.  

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

Tuftsin ( t h r - l y s -p ro -a rg )  was injected in t raper i toneat ly ,  in aqueous solution, into male ra t s  weighing 
170-220 g (the peptide was synthesized in the Labora tory  of Biopolymers ,  Institute of Heteroorganic  Compounds, 
Academy of Sciences of the USSR, by the method of hydrophilic poly-N-hydroxysuccin imide  reagents  [3]. 
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Fig~ i. Changes in motor activity of rats in 
"Animex" under the influence of tuftsin in a 
dose of 300g g/kg (1) and in control animals 
(2). Abscissa, time of observation (in rain); 
ordinate, number of movements per minute 
(in conventional units). 
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TABLE i. Changes in Indices Recorded in 

"Open Field" under the Influence of Tuftsin 

in a Dose of 300 # g/kg, Injected 5 Min Before 

T e s t i n g  

Duration of run, 
Experimentall I 
cohditions [ ~ ~ 

"Nonstressor" 
m od ifi c a - 
tion 126 133 159" 

"Stressor" 
modifica- 
tion 130" 100 135 

s e c  

uDcq 
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100 33 

240* 57 

L e g e n d .  Da ta  g iven  as  p e r c e n t a g e s  o f  c o r -  
r e s p o n d i n g  c o n t r o l s .  Leng th  of run  r e c o r d e d  
in s u c c e s s i v e  3 0 - s e e  i n t e r v a l s .  A s t e r i s k )  d i f -  
f e r e n e e s  s i g n i f i c a n t  a t  the P <  0.05 l eve l .  
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F i g .  2. Cha nge s  in l a t en t  
p e r i o d  of r e s p o n s e  of con -  
t r o l  (1) a n i m a l s  and a n i m a l s  
r e c e i v i n g  tu f t s in  (2) d u r i n g  
t r a i n i n g .  A b s c i s s a ,  d a y s  of 
t r a i n i n g ;  o r d i n a t e ,  l a t en t  
p e r i o d  (in p e r c e n t  of tha t  on 
f i r s t  day  of t r a i n i n g ) .  A s t e r -  
isk)  P <  0.05. 

The  a n i m a l s '  m o t o r  a c t i v i t y  was  r e c o r d e d  fo r  30 min  by  m e a n s  of the " A n i m e x "  a p p a r a t u s  ( f rom LKB,  
Sweden) ,  in which  an i n d u c t i v e - c a p a c i t i v e  c i r e u i t  was  used  as  the d e t e c t o r ;  da t a  w e r e  ob ta ined  on 43 a n i m a l s .  

The "open  f i e ld"  m e t h o d  in two m o d i f i e a t i o n s  was  used  fo r  o b s e r v a t i o n  on the o r i e n t i n g  b e h a v i o r  and fo r  
a s s e s s i n g  the r a t s '  r e s p o n s e  to s t r e s s - p r o d u c i n g  f a c t o r s :  In the  f i r s t o r  " n o n s t r e s s o r "  me thod  the a n i m a l s  
w e r e  o b s e r v e d  under  eond i t i ons  of weak  i l l u m i n a t i o n ,  in s i l e n c e ;  in the s econd  o r  " s t r e s s o r ' '  m o d i f i e a t i o n  they  
w e r e  o b s e r v e d  under  cond i t i ons  of b r i g h t  i l l t t m i n a t i o n p l u s  a c o u s t i c  s t i m u l a t i o n  (the r i n g i n g  of a be l l ) .  The 
l eng th  of the  run ,  the n u m b e r  of t i m e s  the  a n i m a l  s tood up on i t s  hind l i m b s  ( " s t a n d i n g s " ) ,  the  n u m b e r  of t i m e s  
i t  touched  i t s  mouth  wi th  i t s  f o r e l i m b  ( "wash in gs" )  and the n u m b e r  of d e f e c a t i o n s  w e r e  r e c o r d e d  fo r  a p e r i o d  

of 2 min .  In t h e s e  e x p e r i m e n t s  89 a n i m a l s  w e r e  used .  

T o t a l  oxygen  e o n s u m p t i o n  (TOC) w a s  m e a s u r e d  by the me thod  in [2] fo r  1 h a f t e r  in jec t ion  of the p e p t i d e s  
o r  w a t e r .  A l t o g e t h e r  52 r a t s  w e r e  u sed .  
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The e l e c t r o c a r d i o g r a m  (EKG) was r e c o r d e d  in the f r ee ly  moving an imals  by means  of two n ichrome e l ec -  
t r o d e s  implan ted  beneath  the skin (one in the region  of the ce rv i ca l ,  the other  in the region of the l a s t  t h o r a c -  
i c  v e r t e b r a e ) .  Data were  obtained on 36 an ima l s .  

Tra in ing  of the an ima l s  in a food-get t ing  re f l ex  took p lace  in a T - m a z e .  The r a t s  were  p l a c e d  
in the maze  five t i m e s  in succes s ion ,  for  3 min daffy for  4 days;  during these  exposu res  the number  of 
absent  r e s p o n s e s ,  the la tent  per iod ,  r eac t ion  t ime,  and the number  of m i s t a k e s  were  r e c o r d e d .  Tuftsin was 
injected dai ly  5 rain before  the t r a in ing  se s s ion .  In this  s e r i e s  70 an imals  were  used. 

A l l  the data were  ave raged  and subjec ted  to s t a t i s t i c a l  ana lys i s .  The s igni f icance  of d i f fe rences  between 
the mean was a s s e s s e d  by the U - c r i t e r i o n  i t ] .  

EXPERIMENTAL RESULTS 

Inject ion of tuftsin in a dose  of 50p g / k g  did not cause  any changes in the p a r a m e t e r s  s tudied.  Inc reas ing  
the dose to 150 # g /kg  led to b r i e f  exci ta t ion of the an ima l s ,  as could be judged by the i nc r ea sed  intensi ty of 
the i r  motor  ac t iv i ty ,  m e a s u r e d  by means  of the "Animex" ins t rument .  The e xpe r i m e n t a l  an imals  moved about 
5-12 rain af te r  injection of the t e t rapep t ide  s igni f icant ly  more  (P < 0.05) than the control .  The c a r d i a c  f requency 
in the an imals  r ece iv ing  this dose of the peptide a lso  was a l i t t le  h igher  (by 4-10%) than in the cont ro l  for  i h. 
In the o ther  t e s t s  used,  tuftsin in a close of 150 # g /kg  was ineffect ive.  A fu r the r  i nc rease  in the close to 300 
p g /kg  led to an even m o r e  marked  inc rea se  in the an ima l s '  motor  ac t iv i ty  in the "Animex" for  30 rain a f te r  
inject ion of the peptide (Fig.  1). In addit ion,  r a t s  r ece iv ing  tuftsin in the above dose 5 min before  exposure  in 
the "open field" exhibi ted g r e a t e r  inves t iga t ive  ac t iv i ty  in the " n o n s t r e s s o r " m o d i f i c a t i o n  of the expe r imen t  than 
the cont ro l  an ima l s ,  as shown by an i n c r e a s e  in the length of the run (Table 1). 

In the " s t r e s s o r "  modif icat ion of the expe r i m e n t  this dose of the peptide a lso  i nc reased  the length of the 
run compared  with the cont ro l ,  and an indica tor  such as "washing,"  r e f l ec t ing  the a n i m a l ' s  emot iona l  s ta te ,  
a lso  was s ign i f ican t ly  i nc rea sed .  Meanwhile tuftsin s l ight ly  reduced the number of defecat ions  and inc reased  
the number  of "s tandings ,"  although not s igni f icant ly  (Table 1). The ca rd i ac  f requency  in r a t s  r ece iv ing  pep- 
t ides  in this  dose was a l i t t le  h igher  than in the cont ro l  an ima l s ,  but the d i f fe rences  l ikewise  were  not s ign i f i -  
cant .  TOC in this ease  did not d i f fer  in the e x p e r i m e n t a l  and cont ro l  an imals .  Injection of tuftsin in a dose of 
300 p g /kg  led to some changes in the r a t s '  behav ior  in the maze:  The number of m i s s e d  r e s p o n s e s  was the 
same  as in the cont ro l  but the la tent  pe r iods  on the 3rd and 4th days of t ra in ing  were  reduced  (Fig.  2). The r e -  
act ion t ime of the e x p e r i m e n t a l  an ima l s  a lso  was s igni f icant ly  s h o r t e r  on the 4th day.  

The r e s u l t s  show that tuftsin evoked a marked  behav io ra l  effect ,  man i fes ted  as an i n c r e a s e  in the an ima l s '  
mo to r  ac t iv i ty .  Under these c i r c u m s t a n c e s  there  was also an i n c r e a s e  in the indices r e f l ec t ing  the a n i m a l ' s  
emot ional  s ta te  (the number  of "washings ,"  the c a r d i a c  f requency) .  Al l  this  is evidence of exci ta t ion  of the ani-  
ma l s  r ece iv ing  the pept ide.  The doses  inducing these effects  were  comparab le  with those of s e v e r a l  o ther  
neu ropha rmaco log i ca l  agents ,  namely 150-300 p g /kg  body weight.  It is an in t e re s t ing  fact  that no changes were  
obse rved  under these  c i r c u m s t a n c e s  in the energy  m e t a b o l i s m  of the body as  a whole: Tuftsin had no effect on 
the leve l  of TOC. 

On presen ta t ion  of f r ightening s t imu l i  in an "open field" rodents  respond by hiding, with a reduct ion in 
motor  ac t iv i ty  [4]. In that  case  the i nc rea se  in the length of the run obse rved  under the influence of tuftsin un- 
de r  s t r e s s o r  condit ions may be the r e s u l t  of a d e c r e a s e  in the  r e s p o n s e  a s s oc i a t e d  with fea r ,  a conclusion a lso  
supported by the evidence of a reduct ion  in the number of defecat ions  obse rved  with r a t s  in this  s i tuat ion.  How- 
eve r ,  the i n c r e a s e  in motor  ac t iv i ty  of the an imaIs  under the influence of this  peptide and in the absence  of 
s t r e s s o g e n i c  f ac to r s  (in an "open f ield,"  in the "Animex" chamber ) ,  and a lso  the d e c r e a s e  in the la tent  per iod  
and reac t ion  t imes  without any change in the number  of an ima l s  t r a ined  in the maze  points more  to an exc i t a -  
to ry  act ion of the pept ide,  whe reas  aboli t ion of the r e sponse  connected with f ea r  may  perhaps  be a r e su I t  of 
this  exci ta t ion.  The data d e s c r i b e d  above cannot,  of course ,  provide a suff ic ient ly  sol id  bas i s  for  appl icat ion 
of the effects  of tuftsin thus r evea l ed ,  s t i l l  l e s s  for  it to be r e g a r d e d  as  belonging to the neuropept ide  ca tegory .  
It wil l ,  however ,  be evident  that tufts in,  l ike o ther  r e g u l a t o r y  pept ides  hi ther to  r e g a r d e d  as pure ly  p e r i p h e r a l ,  
d e s e r v e  c lose  study f rom neurophys io!ogica l  and neu ropha rmaco log i ca l  a s p e c t s .  It would a lso  be very  i n t e r -  
es t ing  to a t tempt  to d i s c o v e r  the b io log ica l  s ign i f icance  of the width of the spec t rum of obse rved  effects  of 
tuftsin,  including its action on phagocytos is  and on antibody product ion and a lso ,  as follows f rom the data p r e -  
sented above, on the CNS. 
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ON CENTRAL REGULATION OF VASOMOTOR TONE 

N. V. D a r i n s k i i UDC 615.217.22+615.224: 547.869,2] :015.4:612.18 
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The pe r iphe ra l  effects  of the new Soviet antianginal  drug nonachlazine are  la rge ly  de te rmined  by its ef-  
fect  on ad rene rg ic  s t r u c t u r e s  of the myoca rd ium and blood ve s se l s  [4, 5, 9]. Nonachlazine inc reases  the nor-  
adrenal in  concentra t ion in myoca rd ia l  t i ssue  and blocks the r e v e r s e  t r a n s p o r t  mechan i sm in adrenerg ic  neurons  
[2, 4]. Its e f fec ts  a r e  not mani fes ted  a f te r  p r e l i m i n a r y  injection of c~- and ~ - b l o c k e r s  [5, 9]. It is well  known 
that drugs  affect ing pe r iphe ra l  adrenerg ic  p r o c e s s e s  of regulat ion of the c i rcula t ion can induce changes a lso  
through cen t ra l  p r o c e s s e s  of regulat ion of sympathe t ic  vascu la r  tone [8]. There  have been r epo r t s  that a la rge  
dose of nonachlazine has a cen t ra l  inhibitory action [1, 3]. 

The object  of this investigation was to compare  the c~,~ra~ effects  Of two modern  antianginal  drugs [7~ 
12] with a 3 - s t i m u l a t i n g  component  of the i r  action on ad rene rg ic  s t r uc tu r e s  of the myoca rd ium,  namely non- 
achlazine and oxyfedrine (Ildamen). The cen t ra l  effects  of the drugs  were  judged by the i r  effect  on tonic and 
re f l ex  act ivi ty in the sympathe t ic  nerves  of the kidney and also on vasomoto r  r e f l exes  evoked by s t imulat ion 
of di f ferent  groups of a f fe ren t  f ibe r s  of a somat ic  nerve  in anesthet ized an imals  with an intact b ra in .  

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

Expe r imen t s  were  ca r r i ed  out on cats  weighing 2.5-4 kg anesthet ized with urethane and ch lora lose  (300 
and 40 m g / k g  r e spec t ive ly ,  intravenously) .  The an imals  were  a r t i f i c ia l ly  venti lated and immobi l ized with m y -  
ore laxin  (succinylcholine,  0.1 m g / k g / m i n ,  intravenously) .  The body t e m p e r a t u r e  (rectal)  was maintained at  
36-37 ~ by a r t i f i c ia l  ex te rna l  heating.  The sys t emic  a r t e r i a l  p r e s s u r e  (BID) in the f e m o r a l  a r t e r y  was m e a s u r e d  
by means  of an e l e e t r o m a n o m e t e r .  E l e c t r i c a l  act ivi ty  in the rena l  nerve  was r eco rded  by buried platinum e lec -  
t r odes  with an in t e r e l ee t rode  dis tance of 3-4 ram. Reflex r e s p o n s e s  in the rena l  nerve and vasomQtor  r e -  
f lexes were  evoked by e l ec t r i c a l  s t imulat ion of n. t ibial is  (~T) by s t imul i  of different  p a r a m e t e r s .  In other  
s e r i e s  of expe r imen t s ,  r e f lex  r e s p o n s e s  detected by a monopolar  technique were  averaged  by means  of the 
ATAK-350 ana lyze r  (Japan). 

Nonaehlazine was injected in t ravenously  in doses  of 1 and 6 m g / k g  and i n t r a - a r t e r i a l l y  (a. oaro t i s  eom.) 
in a dose of 1 mg /kg .  Oxyfedrine was injected in a dose  of 0.3 and i m~ /kg  in t ravenously  or  in a dose of 0.3 
m g / k g  i n t r a - a r t e r i a l l y .  To study the ro le  of ad rene rg ic  m e c h a n i s m s  in the cen t ra l  effects  of  nonachlazine and 
oxyfedrine t h e / 3 - a d r e n o b l o c k e r  propranolo l  was used in a dose  of 3 m g / k g  (intravenously) and r e se rp ine  
( R a u s e d i l -  0.25%) in a dose of 1 mg /kg .  

The r e su l t s  we re  subjected to s t a t i s t i ca l  ana lys i s .  
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