
During stimulation of the expiratory site with coordinates of 2.5, 1.5, and 3 mm synaptic responses  with 
a latent period of 0.7-4.0 msec  were  obtained in eight of the nine expira tory  neurons of the ventral  r e sp i r a to ry  
nucleus. The latent period in complete and late neurons was under 1.2 msec .  During threshold stimulation 
evoked discharges  of expiratory neurons were observed only in the phase of expiration, but with an increase  in 
strength of the current ,  evoked activity was r eco rded  throughout the per iod of the resp i ra tory  cycle.  Only in 
one of the 19 inspira tory neurons of the ventral  nucleus were  evoked responses  with a latent per iod of 6.4 msec  
obtained to st imulation of the expira tory site.  

During stimulation of the s t ruc tures  descr ibed above in the gigantocel lular  nucleus, in some cases e lec -  
t r ica l  responses  of aonsynaptic origin were obtained, with a latent period of 0.3-0.4 msec,  which cor re la ted  
with the frequency of stimulation (up to 300 Hz). 

The resul ts  thus indicate the existence of connections of a var ied degree of complexity (including mono-  
synaptic) between neurons of the inspi ra tory  and expira tory  si tes of the gigantocellular  nucleus and the ventral  
and dorsal  nuclei. The lat ter ,  and also the marked  faci l i ta tory influences f rom these si tes on the resp i ra to ry  
neurons of the lateral  zone distinguish the sites descr ibed above [6-8] f rom others whose e lec t r ica l  st imulation 
switches the r e sp i ra to ry  phases.  
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A N A L Y S I S  OF T H E  A C T I O N  OF I N C R E A S I N G  E L E C T R O D E R M A L  

S T I M U L A T I O N  ON V I S C E R O S O M A T I C  R E S P O N S E S  TO E L E C T R I C A L  
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Among the various methods of increasing res i s tance  to emotional s t r e s s ,  physical  methods are achieving 
ever - inc reas ing  popularity: exposure to uhf e lectromagnet ic  fields,  acupuncture,  increasing e lec t rodermal  
st imulation (EDS), etc. [1, 3, 4]. However, the mechanisms of action of physical  fac tors  on the course  of e m o -  
tional react ions  still remain  largely  unexplained. 

The aim of this investigation was to study the mechanism of the effect of increasing EDS on v i scerosomat ic  
responses  to e lec t r ica l  st imulation of negative emotiogenic zones of the ventromedial  hypothalamus (VMH). In 
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Fig. 1. Effect of increasing EDS on autonomic responses  to e lec t r ica l  s t im-  
ulation of VMH. a) Intact animals ,  b) animals receiving naloxone, c) ani-  
ma l s r ece iv ing  fl-endorphin. 1) Background, 2, 3, 4) 20, 40, and 60 rain of 
exposure to EDS respect ively ,  5) res tora t ion  of responses  180 min after  
beginning of experiment.  

view of data in the l i terature  on a connection between endogenous opiate peptides and mechanisms of autonomic 
responses  to painful, emotional,  and other  s t ress - induc ing  fac tors  [6-8], par t icu lar  attention was devoted to 
the study of the role of opiate peptides in the physiological effects of increas ing EDS on autonomic responses  to 
st imulation of the emotiogenic centers  of VMH. 

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

Acute experiments  were ca r r i ed  out on 59 chinchilla rabbits weighing 2.5-3 kg. Stimulating bipolar e lec-  
t rodes  were  inser ted  into the animals in the region of the ventromedial  nucleus of the left or right hypothalamus,  
taking coordinates f rom a s tereotaxic  atlas [8]. Individual threshold values of e lec t r ica l  st imulation of VMH 
evoking passive avoidance behavioral  responses  in the animals were  determined.  The pa rame te r s  of s t imula-  
tion were on average as follows: voltage 2-8 V, frequency 100 Hz, pulse duration 1.2 msec,  duration of s t imula-  
tion 3 sec.  After  testing the animals were fixed to a f r ame .  Under procaine anesthesia  a catheter ,  connected to 
the s t ra in  gauge t ransducer  of a Mingograf-34 ins t rument  (Sweden) was introduced into the femora l  a r t e ry  to 
r eco rd  the blood p r e s s u r e  (BP). The ECG in s tandard  lead II and r e sp i r a to ry  movements  also were recorded.  

Increasing EDS was applied through needle e lect rodes  inser ted beneath the skin of the animals ! hind limbs 
by means of a modified ESP-1 apparatus for  e lec t rophores i s -punc ture  [2]. The pa rame te r s  of EDS used were:  
f requency of cur ren t  50 Hz, square pulses i msec  in duration, s t rength of cur ren t  gradually increased  f rom 0 
to 500 pA in the course  of 20 rain. The total duration of EDS was 1 h. 

In the course  of the experiments  individual pa r ame te r s  of VMH stimulation, chosen so that each s t imula-  
tion would cause BP to r i se  by 20-30 mm Hg without any marked motor  response of the animal, were used. 
Viscerosomat ic  responses  of the animals evoked by three consecutive stimulations of VMtt, separa ted  by in- 
te rva ls  of 3 min, before,  during, and af ter  EDS were analyzed. 

In the exper iments  of se r ies  I the effect of EDS on the dynamics of v i sce rosomat ie  responses  to s t imula-  
t ion of VMtI in immobil ized rabbits was studied. In s e r i e s  II, 10 min before EDS, naloxone (Narcan, f rom Du 
Pont, USA) was injected in doses of 5-10 pg into the la teral  ventr ic les  through a special ly implanted cannula. 
In se r ies  ]HI the effect  of in t ravent r icu lar  injection of fl-endorphin (from ICM Biochemical ,  USA) in doses of 1-5 
and 10 pg on the time course  of ~ e  v i sce rosomat ic  responses  to st imulation of VMH was studied. In se r i e s  IV 
the effect of EDS on v i sce rosomat ic  responses  to st imulat ion of VMH was studied af ter  p re l iminary  injection of 
fl-endorphin into the lateral  ventr ic les  of the animals in doses of 5 to 100 pg in 30 pl of physiological  saline.  
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E X P E R I M E N T A L  R E S U L T S  

In animals fixed to the f rame st imulation of VMH for  3 sec evoked p r e s s o r - d e p r e s s o r  vascular  responses  
in 56% of cases .  The amplitude of BP was increased  by 27.0 :~ 2.1 mm Hg with a latent per iod of 1.4 • 0.2 sec .  
BP fell 5.2 • 1.4 sec af ter  the beginning of st imulation of VMH by 10.2 • 3.8 mm below its i~itial level, but 
re turned to that level 11.2 ~- 4.6 sec af ter  the beginning of stimulation, Stimulation of VMtt was accompanied 
by an increase  in the respi ra t ion rate by 37.0 & 12.2 c y c l e s / m i n  with a latent period of 0.6 ~: 0.4 see, and by 
slowing of the hear t  rate (HR) by 50.0 • 7.0 b e a t s / m i n  with a latent period of 2.0 • 1.4 sec.  In 44% of exper i -  
ments  st imulation of VMH evoked only p r e s s o r  vascular  responses .  After  r is ing by 27.0 ~- 3.6 mm Hg, BP r e -  
turned to its initial level in 5.4 • 1.6 sec.  The r ecove ry  t ime of respi ra t ion  and HR var ied  f rom 6 to 30 sec.  

The use of increas ing EDS in 12 of 23 experiments  (52%) completely blocked the v i sce rosomat ic  responses  
to stimulation of VMH (Fig. la).  In six animals the threshold of stimulation of VMH was ra ised  f rom 1 to 4 V. 
In seven animals (32%), during and af ter  EDS the amplitude of the p r e s s o r  responses  to st imulation of VMH fell 
to 10.8 • 1.6 mm Hg (by 62% compared  with the background), the latent per iod increased  to 1.9 • 0.7 sec (by 
42%), the duration of the response was reduced to 6.2 :~ 2.0 sec (by 63%), and the bradycard ia  disappeared.  In 
two experiments  (8%) EDS evoked motor  responses  of the animals to st imulation of VMH. In two experiments  
no changes were observed.  

In 83.3 % of cases  the hypothalamic responses  were r e s to red  to the background level 2-3 h af ter  cessat ion 
of EDS, but in 16.7% of cases  recovery  of the responses  was not observed for  3 h. 

After pre l iminary  injections of naloxone into the animals increasing EDS in 5 of 7 experiments  (70%) did 
not change the responses  to st imulation of VMH (Fig. lb).  In two animals (30%) injection of naloxone did not 
aHect the blocMng effects of EDS. In control experiments  (without EDS) administrat ion of naloxone in the same 
doses did not affect the thresholds or intensity of autonomic responses  to st imulation of VMH. 

In doses of 1-5 pg fl-endorphin (10 animals) caused both depress ion of v i sce rosomat ic  responses  to s t imula-  
tion of VMH (30%) and also their  facilitation (20%). In 50% of cases no change was observed.  Injection of fl- 
endorphin in a dose of 10 pg (5 animals) caused complete bloc!ring of the v i sce rosomat ic  responses  to s t imula -  
tion of VMH in 100% of cases .  

f i-Endorphin in doses of 50-100 pg potentiated and prolonged the v i sce rosomat ic  responses  to st imulation 
of VMtI in all exper iments  (14 animals) within 2 min after  injection: The amplitude of BP was increased  by 2-3 
t imes in response to st imulation of VMH, the latent per iod of the responses  was shortened by 1-1.5 t imes ,  and 
the duration of the responses  was increased  by 3-5 t imes  compared  with background values (Fig. lc) .  The 
grea tes t  changes were observed 20 min af ter  injection of fl-endorphin: The general  level of BP was ra i sed  by 
5-10 mm Hg, marked bradycardia  to 200-150 b e a t s / m i n  was observed,  with ex t rasys to les ,  muscular  t r emor ,  
and paroxysmal  breatMng. The threshold of st imulation of VMH was lowered f rom 3 to 1 V. The effects of 
fl-endorphin were  observed for  3-4 h. 

In ten exper iments  20-40 rain af ter  injection of fl-endorphin EDS was applied and, as before,  it completely 
blocked the v i sce rosomat ic  responses  to stimulation of VMH. The threshold of EDS was unchanged under these 
c i rcumstances .  Af te r  EDS the autonomic pa rame te r s  were r e s to red  to the level observed before injection of fl- 
endorphin. 

In four exper iments  10 min before injection of fi-endorphin the animals were given an injection of naloxoae, 
which abolished for 30 min the effects of fi-endorphin and, in par t icular ,  its effect on respi ra t ion and HR. 

The experiments  show that increasing EDS has a predominantly blocking effect on v i sce rosomat ie  r e -  
sponses to st imulation of negative emotiogenic zones of VMH. Both opiate peptides and their  recep tors  p a r -  
ticipate in the mechanism of the v i sce rosomat ic  responses  to stimulation of VMtt and the action of EDS on them. 
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Casein,  the pr inc ipa l  d ie tary  p ro te in  of newborn m a m m a l s ,  has f ea tu res  of a l imen ta ry  speci f ic i ty ,  e l ab -  
o ra ted  as a r e su l t  of prolonged evolution and e x p r e s s e d  in a su rp r i s ing  adaptibil i ty of the case ins  to d i f fe r -  
ences in the c h a r a c t e r  of function of the gas t ro in tes t ina l  t r a c t  in the neonatal  pe r iod  [8]. Maximal  vu lne rab i l -  
ity of native case in  to a t t ack  by gas t ro in tes t ina l  p ro te inases  [3, 9] and its abili ty to undergo curdling enable the 
newborn an imals  to digest  this  pro te in  with min imal  expendi ture  of energy and ensure  the opt imal  ra te  of en t ry  
of prote in  into the intest ine and absorp t ion  of amino acids [4, 10]. 

The w r i t e r s  have shown that physiological ly  act ive pept ides ,  capable  of affecting the c i rcula t ion [5] and 
of inhibiting ga s t r i c  s ec re t ion  [11] can be f o r m e d  f r o m  the case ins  of cows '  mi lk  as a r e su l t  of the i r  l imi ted  
p ro teo lys i s .  It has a lso  been shown tha t  a peptide inhibiting gas t r i c  s ec re t ion  in the newborn r a t  s tomach  can 
be f o r m e d  in vivo by digest ion of r a t  mi lk  p ro te ins  [6]. 

The object  of this invest igat ion was to study the action of case in  g lycomacropept ide  (an inhibitor of acid 
sec re t ion  by the s tomach  [11]) on mo to r  act ivi ty  of the fundal port ion of the s tomach  and of the duodenum. 

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

x - C a s e i n  was obtained by Zi t t l e ' s  method and subjected to br ie f  (2 rain) action of pepsin  with an e n z y m e -  
subs t r a t e  ra t io  of 1:100 (37~ pH 5.8). P ro t eo ly s i s  was s topped and pro te in  and l a rge  peptides p rec ip i t a ted  
with a 12% solution of TCA (final concentrat ion) .  The p rec ip i t a te  was d iscarded  and the f i l t ra te  dialyzed and 
lyophil ized.  The resul t ing peptide ma te r i a l ,  in a quantity of 400 mg in 10 ml,  was applied to a Sephadex G-25 
column (2.5 x 80 cm),  equi l ibra ted  with 0.5 M NaC1 solution.  The f i l t ra t ion  ra te  was 80 m l / h .  Elution of the 
f rac t ions  f r o m  the column was r eco rded  by means  of an R~PPS-1M r e c o r d e r  on the  bas is  of the change in 
pe rcen tage  abs orpt ion at 260 nm.  The h igh-mole  cular  -weight  f rac t ion,  name ly the gly comae ropept ide ,  eluted 
in the void volume of the column, was desa l ted  and lyophil ized on a Sephadex G-10 column (2.5 x 80 cm).  

Expe r imen t s  were  c a r r i e d  out on two dogs weighing 15 kg with f i s tu las  to the ga s t r i c  fundus and duodenum. 
Motor  act ivi ty was r eco rded  graphica l ly  using a balloon and mechanot ron  e l e c t r o m a n o m e t e r ,  with RPCh-2 
e l ec t romechan ica l  r e c o r d e r .  An ink-wri t ing  x -y  r e c o r d e r  a lso  was used and ga s t r i c  and duodenal mo to r  a c -  
t ivi ty  was e x p r e s s e d  in conventional units as a mo to r  index by means  of an e lec t ron ic  in tegra tor .  The concept 
of " m o t o r  index" was  based  on analys is  of the w o r k  done by the s tomach  and duodenum in the course  of 15-rain 
t ime  in te rva l s .  In control  expe r imen t s  on dogs the background feeding moto r  act ivi ty was recorded .  F o r  this 
purpose  hungry dogs were  fed with a t e s t  meal  (75 g b read  and 75 g meat) ,  a f t e r  which the i r  ga s t r i c  movements  
we re  r eco rded  and the mo to r  index calculated fo r  a per iod  of 3-5 h. Glycomacropept ide  was injected i n t r a -  
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