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The purpose of this work was to study, by the conditioned reflex method, the features of grey matter respl-
ratory regulaton and the functional tinks of the resplratory center with varlous analysor regions of the cat's ce-
rebral cortex,

There ate two works known to w In the litesature which swwdy condidoned resplratory reflexes in cats, A,
&, Markova [Z] produced couditioned resplratory reflexes and differentiations o a mewronome in male cats before
aad after casratot. N, Yu. Beleskev, G, Potoreiio and R, Starseva [1) estabiished the possibility of forming

condittoned tesphratory and mor reflexes w Hght and sound stisnuli in can from which the cerebral cortex had
been repoved,

EXPERIMENTAL METHODS

4 wal of 188 experirmenty were one on 4 antirals (2 males and 1 femaley. In ai! of the animals, effect-
ive conditioned respiratory reflexes of thort duration were formed to the light of 3 40 W halb and a bell (frequen-
cy. & tmes per second). The unconditioned, reinforcenent stimulus was amimonia furmes (10-15%), which were
tlown from a phial through 2 m"m:r tube and funnel into the animal®s nose.

The isolated action of the ronditioned stimulus was continued for 5+ 10 seconds, and then for 5-10 seconds
sirrultaneously with the uaconditioned. In each experinent, 2 5-8 combination was used with intervals of 1-5
minutes. Differentations were produced to a *red light® bulb of 4¢ W and to 2 bell rung once pes second. The
respiration was recorded by pneumograph,

EXPERIMENTAL RESULTS

In all of the experimental animals, the unconditioned stimulus (ammonia) caused & ¢ rar and continuous
weakening of the respiratory movéments, The' breathing became more rapid as well as weaker in the maje cat
Bags and in the female Mura,

We began the main experiments after completely eliminatiug the tentative motor and respiratory reactions
w the conditoned sumull,

The experimental dau given in the sable shows the definise differences in the behavior of the animals and
i the concitioned respiratory refiex and differentation formation dynamics, which is associated with the indivi-
dua) features of the highest nervous activity in the various experimental animals,

“The rapid formation and fixation of the conditioned reflexes and diffezentiations in the male cats Pestry
aud Bars indicate a comparatively high force and mobility of the nervous processes, The slow, gradual forma-
sion and fixation of the condidoned reflexes and differentiations in the maie cat Skripun is evidently connected
wiii a cerain inerda in the nervous processes,
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In the female (weak and unstabie), in conuast o the males, the conditioned respiratory refiexes and dif~
ferentiations were more slowly produced and remained weakly =xpressed ana unstable throughout the experiment.

in all of the aniinals, the conditfoned respiratry reflex mirrored the vnconditioned in the change of the
amplitide and frequency of the rzspiratory movemenu. In the miale, Bars, snd the female, Mura, it was ex-

pressed by weakened and, at ©ie same thne, more rapid respiratory movements, See the poneumogram of the
male cat Bars (Fig. 1) for illustration,

In the male caus Pestry and Skripun, the conditioned reflex was expressed by a sharp weakening of respira-
tory movements, but there was no change n respiration rate.

The degree to which the conditioned respiratory reflexes were expreszed increased according to the extent
to which they were fixed, and the latent period was reduced by 0.5-1 second,

Therefore, in contrast 0 A, A, Markova®s data, the conditioned reflex changed the depth and rate of the
respiratory movenients simulianeously in two of the animals in our experiinents. In the first experiments, foreign
and unusual stipuli (movement of objects in the field of vision, teeth gnashing, noise, coughing) caused inhibi~
tion of the conditicned respiratory reflexes according o the type of exterior inhibidon, In the later experiments,
according to the degree to which the conditioned respiratory reflexes were established, these same stimull did
not inhibit but rather intensified the degree 10 which the conditioned reflexes were expressed in the caws. On this
basis, one can suggest that the sumulation threshold, aridng in the cerebral cortex w the conditioned stimulus,
becomes domminant according to the extent o which the conditoned respiratory reflex s fixed,

Formation of Conditioned Respiratory Reflexes and Differentiatons

Rame and brief description ‘Conditioned sespiratory refleres R Differentiations

of animal _ w bell w0 light 0 bell : 1o light

Pestry ~ young male, play- Alter 2nd-3rd come After the 9the Complete and per- After the 14th
i+l and actve, Welght bination; became | 10th combina- | 1nanent after the use; hocame pere
2,700 g penmaneint alter uon; became 13t use manent 3nd coms

' Tth-8th combina- | permanent plete gzadua‘liy
tion afier the 10the
14 combination,

- Bars - yoring male, pug- After the 3rd com- | After the St Caonplete and per- Complete and per-
nacious, active, greedy, bination; became | combinaton; 1manent after the manent after the
weight 2,600 g permanens after permanent b5t use 16th use

the Tth-8th com-
bination

Skripun — male, rather After the 6th com- | After the 9th- Incomple e from 75 W buld. After
inactve, agressive, bination; became 10th combinas the first use the 10th use; in-
Often {el} asleep du- permanent after doa; did not the end of the complete through-
ring the experiment; the 15th-16th com| become fixed experiments out the experiments
weight, 2,500 8 bination for a long time

{untl the 30th-
3561 combina-
ton '

Mura — young female, After the 8th com-" | After the 14th- | Not produced After the 17th-18th
rather inactive, ti- bination; unstatle 15th combina-’ use; incomplete
mid. Took a long and weakly ex~ ton: unstable and unstable
time to become accus- pressed thioughout | and weakly ex-
oined o the cage, the experiments pressed
Weight 1,800 g
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The conditioned respiratory reflexes were rather permanent,  The use of the conditioned sumulus without
reinforcement several times during the experiment did not remove the conditioned respiratory reflexes, nor did
iterruptions of U< days to one month {n the experiments,

After the conditioned respiratory reflexes had heen fixed, differentiations were producred to stimull similar
w0 the condivtoned ones, In the niade cats, the differenuations tonmed rather quickly — to the bell in the very
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Fig. 1. Pneuwr-ogram of respisation w the male cat Bars. Conditioned
resparatory reflex Guring the 7th and #th combination of the stin.uli.
Key w vacings (hom top w0 bottom }: puvumogrars; udication of eom-
ditroned s ulus (bell): indication of conditioned stirpulse plis wi-
couditioned Gunmpaia) indivation of tse (fn 1 second marks),

B erperingnt 3t the Iei-dth use and 2 Ligde later w the hight of ;he red bulb,  in the “ad-Trd experimen
DT e e 10tk e of the condidoned ctireulue alone, witheut the redaforcement,

v

Fig. 2, Poeanogram of repiratidn fn the male rat f‘csuy,
Tracings the sawe as in Fig. 1. 1y Conditioned respita-
wry reflex during the action of a podtive wimulus (white
lighty: 2) absolute differentiation to the hgh!_o?‘-a red
bulb. Tracings niean the sane as i Fig, |

The differentanons rapidly acguired abiolute meaning in the male ~ats Pestry and Bars. For example,
tie pieuniogram of tie male cat Pestry (Fig. 2) shows a marked weakening of respiration dusiag the acdon of
the positive sthnulus (1 — white hg‘n of a 40 W bulb). but no change in respiration after the 27th use of the
differentiation stimulus (2 — red light).

The formation of absojute differentiations 1o a red light is probably not caused 0 msch by the differecce
in color as by the diiference in the intensity of the light,

A different differentiation was produced in the male cat Skripunt than in the other experimental ankmals
— a differentiation w0 the light of 2 7% W bulb, but this differentiation never acquired absolute sneaning through-
put the experiment,

The differentiauion stimuli first (2-3 seconds) caused a slight weakening in the respiration, which thea
retarned w0 nonmal during the stimuladon period. The phehomenon of successive inhibition was observed ia two
of the males, Pestry and, especially, Bars,
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The pse of the positive stmubms 10-30 seconds after the differeadaton sumulus did not cause 8 coaditioned
respiratory reflex. See the pnewmogram of the male cat Bars for {ifuswation (Fig. 3).

The respiration became uneves in depth and frequency in all of the experimental animals during the madng
period (period of sexual exciudon).

Both the positive and inhikitwry conditioned stimull often caused the animal w give a strong motor reaction
and © cry out. The couditoned respizatory reflexes and the differentiations were disugbed, and the posidve re-
action to the bell remained only in the male cats Pesuy and Bars, The blologically more important, dominant
sexual reflex removed the temporary links between the réspiration cenzer and the cortex of the cerebral hemisy
pheres and deswoyed the nompal intzrrelaton between the processes of stimulaton and inhibition, After the
mating period, even breathing was resicred, and the comditoned respiratory reflexes and differentadons recaned
a5 before,

fig 2: Freroograin of tespiration in the male cat Bars,
1} Concnoad resplratory refley during the acnon of 2 posis

tive cond el stdmolus (40 W white Highth D) absolute
&ifferer - s condidoned sthirelos (40 W red lighty 3)

i o7 pe vonditloned reflex 10 8 poitee stimeius el
o g7 the diflerentiadon stmulus uovesdve inhi-

w wprings mean the same 3 k6 g

dogs are more zesckly formed mowans rumuli than o lght stirfuli.

This fact proved 1o be truz o3 sur experiments alwo, as the concinoned respiraiory reflexes and differentia-
tdons w0 Uiz soud stimul were o '
animals han hose 10 the light stural,

O thiz basis, one can propese Siat the functional Haks of the respirsiory center (both positve and negative)
with the sucimey analysor ar¢ more s2ible and pennanent in ¢ab thas vz functonal Jinks with the visual dnalve-
sor. We make tis proposel on G2 “ais of the theory developed by MLV Sergiewshy (3] that “the different re.
gions of the cortes are not yual in respect toresphratory regulation s e higher mamarals and innan; The
respiratory ceater of the weduila obiougata has more stable links with wome regions of the cortex than with
others, These stabler links are deze~. ined by the whole character of fe analysor and synthedc activity of the

. given cortical regions®. ‘
SUMMARY

Four cats (3 male) were under imvestigation, Conditioned respiratory reflexes and differentiation to light
{45 w lamp) and sound (a bell of wanous frequencies) stimuli were zstatiished and reinforced by ammonia
{unconditioned stimulus). ’

A rate and stability of establubed condidoned respiratory seflexes and differentation differed 2and
depended on the individual properties of the animal’s higher pervous activity,

The quaiity of conditioned respiratory reflexes was the same as e unconditioned and when firmly
established acquired dominant propertes. All animals established conditioned respiratary reflexes and differen-
tdation more readily o sound than to Iight stimull,
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in two animais phenomens of saccessive inhibition were noted. During the matng period conditioned

respiratory reflexes and differentiation dissppeared, but were sulsequently restcred.
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