
If rats holding on to a fine-mesh net, stretched tightly on a metal ring, are dropped together with this 
ring, during the fall they continue to hold on to the net. No tumbling reaction takes place and the animals fa]_l 
on their back (Fig. aA). If, however, the net is not stretched tight on a metal ring initially, but is fixed with 
threads, and if in the initial phase of the fall, its tension is reduced, the net crumples and the rats readily 
ramble and land on their paws (Fig. 3B). 

In all the e:~perimental situations described above, when the tumbling reaction was inhibited, the rats 
actively and tightly held on to the support. That this was so can be seen from the next variant of the experi- 
ment. The Porolon tube or net stretched on the ring were dropped together with the animal on a thin cord 
(shorter than the path of the animal's free fail), which suddenly arrested their fall. However, the animals 
held on to the support in their initial position and continued to hang above the safety net for a short time longer, 
without jumping down. 

Labyrinthectomized animals were used in a series of control experiments. In the experiments with the 
tightly stretched net and also in the experhnents with the crumpled net, these rats fell on their back. 

It can be concluded from the results that the presence of contact with a support, even under free fall 
conditions, inhibits the statokinetic reactions which usually ensure normal landing of the animal. 
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The morpholog ica l  and functional s t ruc tu re  of the r e s p i r a t o r y  cen t e r  (RC) is  ve ry  complex  and its 
neuronal  compos i t ion  he te rogeneous .  RC is f o rmed  f rom nuclei  and s e p a r a t e  g roups  of r e s p i r a t o r y  and r e -  
t i cu l a r  neurons ,  which a r e  located  at different  s i tes  in the medul la  and make  contact  with neurons  of  o the r  
functional s y s t e m s ,  pe r fo rming  n o n r e s p i r a t o r y  functions.  Meanwhile RC works  r e m a r k a b l y  accura te ly  mud 
is r e spons ib le  fo r  va r ious  ene rgy-p roduc ing  and p las t ic  p r o c e s s e s  in the body. The d i scovery  of in te rcon-  
nect ions  between its component  fo rmat ions  is a pa r t i cu l a r l y  impor tan t  t a s k  [1-12]. However ,  in m o s t  inves t i -  
gat ions of RC its r e s p o n s e s  to va r ious  changes in the in ternal  and ex te rna l  env i ronment  have been examined,  
but not in te rac t ion  between i ts  component  nuclei .  

In the invest igat ion desc r ibed  below interconnect ions  of neurons  of the g igantocel lu lar  nucleus (GN) with 
neurons  of the nucleus so l i t a r ius  and nucleus ambiguus were  studied. 

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on 64 m a t u r e  ca t s  anes the t ized  with pentobarbi ta l  (45 m g / k g ,  i n t r a p e r i -  
toneally) .  The methods  of s t imulat ing s t r u c t u r e s  of RC and of r ecord ing  the EMG of the r e s p i r a t o r y  m u s c l e s  
and e l ec t r i ca l  act ivi ty  of the neurons  were  desc r ibed  p rev ious ly  [3]. Si tes  whose s t imulat ion evoked an in-  
s p i r a t o r y  ( " insp i ra to ry  s i t e s "  - ~ )  o r  an exp i r a to ry  (nexpira tory  s i tes  ~ --ES) effect  in the region of GN were  
s t imula ted .  I t  was a s s um ed  that  in tegra t ion of a f ferent  impulses  [4] a r r i v ing  in the media l  zone of RC took 
p lace  in the s t imula ted  s i tes ,  followed by the i r  t r a n s f o r m a t i o n  into r e s p i r a t o r y  impulses ,  to be t r a n s m i t t e d  to 
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Fig. 1. Changes in activity of late IN 
(A) and of EN ~ )  dur~mg stimulation of 
GN. Top trace is pneumo~'am; bot- 
tom t r a c e  spike d i scharge  of  r e s p i r a -  
t o r y  neurons;  shor t  hor izontal  l ine be -  
low is s t imula t ion  m a r k e r .  
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Fig .  2. Changes  in act ivi ty  of RN during 
s t imula t ion  of NG. Legend as to Fig.  1. 

e f fe ren t  r e s p i r a t o r y  neurons .  Such neurons  exis t  in the nucleus so l i t a r ins  (NS) and nucleus ambiguus (NA). 
Responses  of 181 neurons  in NS and NA during s t imulat ion of B and ES of GN and of 224 r e t i cu l a r  neurons  
(RN) and 9 r e s p i r a t o r y  neurons  of IS and ES of  GN during s t imulat ion of NS and NA were  r eco rded .  

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

R e s p i r a t o r y  neurons  r e c o r d e d  were  of  di f ferent  types :  i n sp i r a to ry  (IN), exp i r a to ry  (EN) - ea r ly ,  c o m -  
p le te ,  l a te ,  and d i scharg ing  con~uuously  with an i n c r e a s e  in f requency  during inspi ra t ion or  expira t ion.  IS 
and ES of  GN were  s t imula ted  during inspi ra t ion  and expira t ion.  I r r e s p e c t i v e  of  t h e i r  functions/ f ea tu res ,  
159 neurons  responded  to s t imula t ion .  When IS were  s t imula ted  during inspi ra t ion,  the f requency  of s i tes  
gene ra t ed  by IN was inc reased .  When they were  s t imula ted  during expira t ion,  the effect  was rep laced  by 
p r e m a t u r e  insp i ra t ion  and r e sumpt ion  of  spike act ivi ty  of IN. Responses  of EN to s t imulat ion of ES during 
expi ra t ion  and inspi ra t ion  were  s i m i l a r  to those  desc r ibed  above.  Meanwhile r e s p o n s e s  of a different  c h a r a c -  
t e r  we re  obse rved ,  although in fewer  cases :  s t imula t ion  of IS led to a d e c r e a s e  in the d i scharge  f requency 
in vol leys  of  IN, and s t imula t ion  of ES gave  the s a m e  effec t  in EN.  Data on the m o s t  c h a r a c t e r i s t i c  r e s p o n s e s  
of  r e s p i r a t o r y  neurons  a r e  shown in Fig.  1. 

The  r e sponse  of a la te  IN of NS to s t imulat ion of ]B of  GN is  shown in Fig.  IA (exper iment  on May 2, 
1976), and the r e sp ons e  of EN to s t imula t ion  o r E S  of  GN is shown in Fig.  1B (exper iment  on November  16, 
1976). In both c a s e s  the f requency  of spikB genera t ion  was cons iderab ly  inc reased .  

Obse rva t ions  on r e s p o n s e s  of  RN and r e s p i r a t o r y  neurons  to s t imulat ion of NS and NA a re  in teres t ing.  
The points o f  s t imulat ion of NS w e r e  located  4 nun r o s t r a l l y  to the obex, 3 m m  la t e ra l ly  to the mid[ine,  and 
3 m m  deep f r o m  the dorsa l  su r face  of the bra in .  Stimulation of this s i te  r e g u l a r l y  evoked expira t ion and 
stopped inspi ra t ion  [4]. Of 57 RN of IS, e l ec t r i ca l  act ivi ty was comple te ly  a r r e s t e d  in 14, spike act ivi ty was 
reduced  in 30, i n c r e a s e d  in 10, and unchanged in 3 neurons .  

In 41 RN of  ES, e l ec t r i ca l  act ivi ty comple te ly  ceased  in 16 during s i m i l a r  s t imulat ion,  it was reduced  
in 15, inc reased  in 4, and unchanged in 5. Typica l  r e su l t s  a re  shown in Fig.  2. All th ree  r eco rds  were  ob-  
tained in an expe r imen t  on D e c e m b e r  16, 1977. St imulat ion of NS, applied twice,  evoked a cons iderable  in-  
c r e a s e  in f i r ing ra t e  of RN (Fig. 2A). Under the influence of s t imulat ion of the same site,  the d ischarge  f r e -  
quency of another  RN was reduced (Fig. 2B). In a th i rd  RN e lec t r i ca l  act ivi ty  ceased  a l together  during s t imu-  
lat ion (Fig. 2C). 

S imi l a r  r e sponses  of  RN of ES and ~S were  obse rved  in other  exper iments  also,  in which NS was s t imu-  
la ted at a point located 3 m m  r o s t r a l l y  to the obex,  3 m m  la te ra l ly  to the raphe,  and 3 m m  deep f rom the 
dorsa l  su r face  of the bra in .  St imulat ion o f t M s  si te r egu la r ly  evoked inspi ra t ion  and stopped expira t ion [4]. 
Of  17 RN of ES, the e l ec t r i ca l  ac t iv i ty  of  11 was comple te ly  stopped,  that  of 3 was reduced,  and of  3 i nc reased .  
Of  46 RN of IS, spike act ivi ty  c ea s ed  a l together  in 4 during s t imulat ion of this point of NS, it was eons iderably  
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Fig. 3. Changes in activity of continu- 
ously fir ing neurons with inc rease  in d is -  
charge  frequency during inspiration (A) 
and in activity of IN (B) during s t imula-  
tion of NS. Legend as to Fig.  1. 

reduced in 32, increased in 6, and unchanged in 4. No significant difference was thus found in the responses  
of RN of ES and IS in GN. 

Stimulation of NA at a point located 3 mm ros t r a l ly  to the obex, 3.5 mm lateral ly  to the raphe, and at 
a depth of 5 mm from the dorsal  surface of the brain regular ly  evoked expiration. Of 36 RN of IS, spike ac -  
t ivity was comNete ly  a r r e s t ed  in 8, reduced in 17, increased in 7, and unchanged in 4 RN of GN. In response 
to stimulation of the same site, e lec t r ica l  activity was completely abolished in 8 of 27 RN of ES, reduced in 
15, and increased  in 4. Responses of Rig of IS and ES in GN to st imulation of NS and NA were thus qualitatively 
s imi la r ,  with predominance of the inhibitory effect  to a considerable degree.  

In the medial  zone of RC, r e s p i r a t o r y  neurons have been identified by only a few workers  [1, 3, 8]. We 
recorded  three IN and three  continuously discharging neurons (with an increase  in frequency during inspiration) 
in IS of GN and two IN and one continuously discharging neuron, with an increase  in fir ing rate at the boundary 
between different phases  of the r e sp i r a to ry  cycle in ES. In all neurons the discharge frequency was reduced 
during st imulation of NS and NA, but to a var ied degree (Fig. 3). The inhibitory action of st imulation of NS 
on e lec t r ica l  activity of IN and of  a continuously discharging neuron,  with an increase  in firing rate during 
inspirat ion,  can be c lear ly  seen in all r ecords  (Fig. 3A was obtained in an exper iment  on December  20, 1977, 
Fig.  3B in an exper iment  on March  6, 1979). The same effect also was obtained during observat ions  on r e -  
sponses  of r e s p i r a to ry  neurons of ES to st imulation of NS. 

These  observat ions  on responses  of 181 r e s p i r a t o r y  neurons of NS and NA to st imulation of IS and ES 
of GN and on responses  of 224 RN and 9 r e sp i r a to ry  neurons of IS and ES of GN to stimulation of NS and NA 
thus showed that stimulation of the same sites evoked different changes in d ischarges  of neurons:  an increase ,  
decrease ,  o r  complete cessa t ion of e lec t r ica l  activity, o r  no response .  These resul ts  indicate that the type 
of  interaction may  differ between r e s p i r a t o r y  neurons with different functions. At the same t ime,  there  is a 
predominant  form of interaction.  Stimulation of IS and ES of GN, i.e., sites of integration of r e sp i r a to ry  im-  
pulses,  predominantly increases  e lec t r ica l  activity of neurons in NS and NA. Stimulation of NS and NA, on 
the other  hand, predominantly reduces  o r  abolishes e lec t r ica l  activity of RN and r e sp i r a to ry  neurons in IS 
and ES of GN. Predominance  of the st imulating action of IS and ES of GN indicates the leading role of si tes 
of integration of r e sp i r a to ry  impulses in the activity of RC, and because of the predominantly inhibitory action 
of impulses f rom NS and NA on neurons of IS and ES of GN, the action of the la t ter  on the effector  apparatus 
of RC is regulated.  The presence  of the connections descr ibed above may  lie at the basis of the formation of 
cycl ic  rhy thms of excitation in RC. 

The presence  of neurons not responding to stimulation, however,  may  indicate that these neurons are  
linked in the i r  act ivi ty with other  neuronal format ions and not with those which were stimulated. 
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When studying the acid-forming and acid-neutralizing function of the stomach during natural digestion 
in experiments on dogs, in which the type of hydrochloric acid secretion as we know is interrupted, it is of 
definite interest  to study the dynamics of the intragastric pH not only in a fasting state and in the period of 
active secretion evoked by a food stimulus, but also in the period of recovery  of the background pH, which 
may shed considerable light on the acid-neutralizing function of the stomach. 

It has become possible to study this problem since measurement  of the intragastric pH by means of a 
pH-meter  was introduced into experimental research  pract ice,  so tha t  the changes in intragastric pH could 
be recorded automatically during the whole period of natural digestion, under both normal and patholegieal 
conditions [2-9]. 

The wri ter  studied the dynamics of recovery  of the background pH level in the stomach after active 
secretion due to a food stimulus. 

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

Experiments were carr ied out on 5 mature dogs weighing 15-18 kg with Basov's fistulas of the fundal 
part  of the stomach. The animals were used 18-20 h after  the last meal, when their  intragastric pH was 
6.7-7.2. The intragastric pH was recorded by the method described by the wri ter  previously [1], using the 
EPP-09m automatic writer ,  with a paper winding speed of 1 c m / m i n a n d  asweep of not less than 0.5 pH 
uni t s /cm.  The pH was f i rs t  recorded for 30 rain in the fasting state, then after the animal had received a 
food stimulus (50 g white bread and 200 ml water, warmed to 37~ To character ize the acid-neutralizing 
potential of the stomach and the intensity of acid neutralization in it, an acid tes t  was used: 10 ml of acid 
gastric juice was injected into the stomach through the fistula during the period of recovery of the background 
pH level, without interrupting the recording of the pH, which continued until the pH level had been restored. 

EXPERIMENTAL RESULTS 

Analysis of 53 records of the intragastric pH changes showed that in fasting dogs the mean pH in the 
stomach was 7.2 �9 0.2. After administration of the food stimulus to the animals, as a result of secretion of 
hydrochloric acid by the gastric glands the gastric contents became acidified, and this was reflected on the 
pH-gram by a shift of the curve to the acid side which continued for 137 �9 4.1 rain; after the pH had reached 
2.3 • 0.3 it became stabilized for 149 • 7.8 min. In the period of acidification of the gastric contents, rhythmic 

pH-waves with a frequency of 4.7-4.9/rain, reflecting the portion-rhythmic mechanism of acid secretion [3], 
could be clearly distinguished; these waves disappeared at the beginning of the period of pH stabilization and 

did not reappear until its end. 

At the end of the period of pH stabilization the beginning of restoration of the pH level was clearly ob- 
served, and stable values of 6.5-7.0 were attained after 83 • 6.7 rain. Under these circumstances pH-waves 
of a unique shape were recorded on the pH-gram for a period of 1.5-2.0 rain (Fig. i), with pointed and, in 
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