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There are many reports in the l i terature that the ret icular  formation not only is responsible for changes in 

cor t ica l  tone, but is also ac t ive ly  concerned in the regulat ion of the autonomic functions of the l iving organism 
[1,2,3,4,6,10]. Meanwhile the in teroeept ive  impulses and, in part icular ,  impulses arising in the carotid sinus and 

aort ic  zones, the stomach, and the intest ine intensify the ac t iv i ty  of the re t icular  formation [3,9]. However, the 
problem of the extent  to which the re t icular  formation takes part in the regulat ion of the reflex interact ion between 
the stomach and the small  intest ine has not yet  been studied. 

The object  of the present invest igat ion was to study the role o f  the mesencephal ic  and bulbar portions of the 
re t icular  formation in the  regulat ion of the in tercept ive  reflex reactions of the stomach and the smal l  intestine,  and 

also to study how this regulat ion is associated with the influence of the re t icular  formation on the functional s tate of 
the cerebral  cortex. 

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

Experiments were carr ied out on 18 dogs with electrodes permanently implan ted  in the region of the ret icular  
formation of the mesencephalon and the medul la  and in the cranial  bones at  the site of projection of the frontal, 

the par ie ta l ,  and the occ ip i ta l  regions of the cerebral  cortex. The electrodes were implanted  and their  position 
verif ied by the method of A. M. Marits [8]. In a l l  the animals a loop of the proximal  portion of the smal l  intestine 
was isolated by Thiry 's  method and a fistula was prepared by Masow's method in the fundal part of the stomach. 

The  re t icular  formation was s t imulated in bipolar conditions by series of rectangular  pulses from an electronic 
s t imulator  within a frequency range of 100 cps, at  a vol tage of between 0.2 and 2.0 V, for 1.6-3.0 rain. The voltage 
of the current was chosen indiv idual ly  for each dog so as to produce a well  marked orienting reflex. The e lec t r ica l  
potentials  of the re t icular  formation and cortex were recorded by bipolar electrodes on a type ChEEG-1 four-channel  

ink-wri t ing  e lect roencephalograph,  within a frequency range of 3 and 100 cps, and with an in tere lec t rode  resistance 
of 20-60 k~. The motor ac t iv i ty  of the stomach and small  intest ine was recorded by a bal loon method, using hydro- 
pneumatic  transmission. The baroceptors of the stomach or smal l  intestine were s t imulated by inf la t ion of thin- 

wai led  rubber balloons introduced through the orifices of the fistulas into the cavi ty  of the s tomach and small  intes- 
tine. The  chemoceptors  were s t imula ted  with 0.6go hydrochloric acid  solution. 

E X P E R I M E N T A L  RESULTS 

Besides causing ac t iva t ion  of the e l ec t r i ca l  potentials of the ret icular  formation and cerebral  cortex, s t imula-  
t ion of the baroceptors of the s tomach (25-35 m m  Hg) also caused a reflex s t imulat ion of the motor function of the 
proximal  portion of the small  intestine.  St imulat ion of the re t icular  formation of the medul la  through the electrodes 
implan ted  therein abolished the reflex inf luence of s t imulat ion of the baroceptors of the stomach on the motor ac -  

t iv i ty  of the intestine,  leading  to inhibi t ion of its contractions (Fig. 1). St imulat ion of the ret icular  formation of the 
mesencephalon by a current of the same vol tage  inhibi ted the gastro-intest inal  reflex if  the intestinal  movements 
were excessively strong; if  the intensity of the movements was average,  it  increased it. These effects of s t imulat ion 
of the re t icular  formation on the gas t ro- intes t inal  baroceptor reflex lasted for a few minutes after s t imulat ion stopped, 
indica t ing  that  a humoral  l ink was possibly involved in them. 

St imulat ion of the baroceptors of the proximal  portion of the small  intest ine (30-80 mm Hg) led to total  inhi-  
bit ion of the spontaneous gastric movements and at the same t ime  intensified the b ioe lec t r i ea l  ac t iv i ty  of the 

Laboratory of Physiology and Biochemistry of Animals ,  Institute of Zoology, Academy  of Sciences of the MolSSR, 
Kishinev (Presented by Academic ian  V. N. Chernigovskii).  Translated from Byulleten'  ~ksperimental 'noi  Biologii i 
Medtisiny, Vol. 62, No. 8, pp. 14-18, August, 1966. Original a r t ic le  submitted October 8, 1964. 
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Fig. 1, Effect of s t imulat ion of the region of the ret icular  formation of the 

medul la  on the gastro- intest inal  reflex (A) and the EEG of the brain (B). 

From top to bottom: A) motor ac t iv i ty  of the stomach, intest inal  motor ac -  
t iv i ty ,  t ime  marker (3 sec), marker of st imulation; B) EEG of the mesenceph- 
a t lc  re t icular  format/on and of the frontal, parietal ,  and occ ip i ta l  zones o f  

the cortex. The  arrows point to the moment of s t imulat ion of the barocep-  
tots of the stomach. 
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Fig. 2. Effect of s t imulat ion of the re t icular  formation of the medulla  on the gastro- 

intest inal  reflex. From top tO bottom: A) motor ac t iv i ty  of stomach, intest inal  
motor act ivi ty ,  t ime  marker (3 sec), marker of st imulation; B) EEG of frontal and 
par ie ta l  zones of cortex, of re t icular  formation of the mesencephalon,  and of occip-  
i ta l  cortex. The arrows point to the  moment  of s t imulat ion of the baroceptors of the 
intestine. 

re t icu lar  formation and of the cerebral  cortex. The  reflex inhibit ion of the gastric contractions during stretching 
of the wails of the small  intestine appeared the sooner, and was the more marked, the stronger the inflat ion of the 
bal loon,  and i t  was independent of the preceding functional  state of the stomach. With the cessation of mechanica l  
s t imulat ion of the intestine,  the gastric contractions were quickly and comple te ly  restored; they began to recover 
within 2 min after s t imulat ion of the intestine stopped. If the stretching of the intest ine was strong and prolonged, 
the gastric movements ceased al together  and the b ioelec tx ica l  ac t iv i ty  of the ret icular  formation and cortex in- 
creased to a high degree. 
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Fig. 3. Intensification of the gastro- intest inal  reflex evoked after s t imulat ion 
of the mesencephal ic  ret icular  formation. From top to bottom: motor ac t iv i ty  
of stomach, intest inal  motor act ivi ty ,  t ime marker (3 sec), marker of s t imula-  
tion. The arrows denote the moment  of s t imulat ion of the baroceptors of the 

stomach. 

Electrical stimulation of the reticular formation in both the mesencephalon and the medulla, carried out dur- 

ing stretching of the intestinal walls, in most experiments had no effect on the gastro-intestinal reflex (Fig. 2), but 

sometimes an effect  was present. In these cases s t imulat ion of the mesencephal ic  ret icular  formation caused a small  
increase in the tone of the stomach and s t imulated its peristalsis, whereas s t imulat ion of the re t icular  formation of 

the medul la  deepened the inhibi t ion of the gastric movements.  

The re t icular  formation of the brain s tem is thus a regulator of the reflex interact ion between the stomach and 
smal l  intestine.  Its regulatory effect  on this in teract ion is more marked in relat ion to the reflex from the baroceptors 
of the stomach on the intest inal  motor ac t iv i ty  than to that  from the baroceptors of the small  intest ine on the gastric 
movements.  This effect  is mainly  inhibitory. 

In a series of experiments ,  the gastro- intest inal  and intest ino-gastr ic  baroceptor reflexes were evoked after 
s t imulat ion of the re t icular  format ion had ceased. If the balloon in the stomach was inf la ted after s t imulat ion of 

the mesencephal ic  re t icular  formation,  the reflex increase in the intest inal  tone was far greater than usual (Fig. 3). 
If, on the other hand, the bal loon in the stomach was inf la ted i m m e d i a t e l y  after s t imulat ion of the ret icular  forma- 
t ion of the medulla ,  and not of the  meseneephalon,  the increase in tone was accompanied  by an increase in the fre- 
quency and ampl i tude  of the  intest inal  contractions. 

Against the background of the intravenous inject ion of chlorpromazine (1-2 mg/kg),  the gastro- intest inal  and 

in tes t ino-gast r ic  baroceptor reflexes remained but they were modified: in some experiments their ampl i tude  was re-  
duced and their  la tent  period lengthened to g-g rain, while in others they became periodic in character  and some-  
t imes their  ampl i tude  increased very considerably.  These variants were evident ly  associated with individual  differ- 

ences between the exper imenta l  dogs, because this dose of chlorpromazine always had the same effect on each cf them.  

If chloropromazine was in jec ted  intravenously, not before distension of the stomach, but during distension, the 
reflex react ion from the stomach on the intestine,  having begun, thereupon decreased sharply. The decrease in the 
reflex took p lace  at  the same t ime  as the depression of the biopotentials  of the  re t icular  formation and the cortex by 
chlorpromazine.  At this t ime ,  however, the effect of the re t icular  formation on the reflex interact ion of the stomach 

and intest ine had not ye t  disappeared; s t imulat ion of its bulbar portion nevertheless inhibi ted the gastro- intest inal  re-  
flexi its inhibi t ion was short in duration but complete .  

During s t imulat ion of the  re t icu lar  formation, besides changes in the reflex interact ion between the stomach 
and smal l  intestine,  other effects were observed: a quickening of respiration, changes in the pulse rate,  and so on. 
During s t imula t ion  of the re t icu lar  formation of the mesencephalon these autonomic effects were less pronounced. 

The experiments in which the reflex in teract ion between the stomach and intest ine and the influence of the 
re t icular  format ion of the  mesencephalon and medul la  on this interact ion were invest igated during s t imulat ion of the 
chemoceptors,  rather than the baroeeptors,  of these organs gave essentially the same results. St imulat ion of the 
chemoceptors  of the s tomach by hydrochloric  ac id  solution caused an increase in the tone and in the intensity of the 
motor ac t iv i ty  of the intest inal  loop, and the same st imulat ion of the chemoceptors of the loop of smal l  intest ine in- 
h ibi ted  the movements of the stomach and caused a sharp decrease in its tone. Both reflexes were accompan ied  by 
an increase in the b ioe lec t r i ca l  ac t iv i ty  of the bulbar and the mesencephal ic  portions of the re t icular  formation and, 
at the same t ime ,  of the cerebral  cortex. St imulat ion of the bulbar portion of the re t icular  formation inhibi ted the 
gastro- intest inal  intensifying reflex and deepened the inhibi t ion of the stomach caused by s t imulat ion of the intes- 
tine. St imulat ion of the mesencephal ic  portion of the re t icular  formation acted in a s imilar  way, but to a lesser de-  
gree and not in a l l  the experiments.  Intravenous in jec t ion  of chlorpromazine did not abolish the reflex interact ion 
between the s tomach and the smal l  intest ine,  but changed the character of the reflexes, their  la tent  period, and 
their ampli tude.  
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It follows from the foregoing facts that the reticular formation of the brain stem, although not participating 

directly in the reflex interaction between the stomach and the small intestine, is nevertheless an important regulator 
of this interaction. This corresponds to the concept of the adaptive function of the reticular formation [6,7]. Besides 
the influence of the reticular formation on the gastro-intestinal and intestino-gastric baroceptor and chemoceptor 
reflexes, these reflexes have a reverse influence on the reticular formation, expressed by evoked changes in its bio- 
electrical activity and, through it, in the bioelectricaI activity of the cerebral cortex. Of the two portions of the 
reticular formation, bulbar and mesencephalic, it is the bulbar which has the strongest influence on the reflex inter- 
action between the stomach and intestine, whereas the mesencephalic portion has its strongest influence on the cere- 
bral cortex. However, the influence of these two portions in both directions provides evidence of their functional unity. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 

tions of the abbreviations as give n in the original Russian journal Some or all of this pert. 
od ica l  l i t e ra ture  may w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete l i s t  of the cover-to- 
cover English translations appears at the back of the first issue of this year. 
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