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The law of dependence of the conditioned reflex effect on the strength of the conditioned stimulus has
been established chiefly on the evidence of food conditioned reflexes. Manifestations of this law have sub-
sequently been demonstrated in other reflexes as well, both in man and animals.

According to some literature data, however, acid-defense conditioned reflexes do not show such consis-
tent dependence of effect on stimulus strength [6, 2].

Thus, V. K. Fedorov's experiments [6] on a dog in which food and acid-defense conditioned reflexes were
established simultaneously showed that the food reflexes exhibited clear dependence of effect on stimulusstrength
while in the acid reflexes this dependence was constantly disturbed.

In the author's opinion this difference is determined by the fact that the acid unconditioned center, un-
like the food one, does not possess a constant level of excitability.

This question received no further investigation. At the same time the offered explanation is in many
respects inadequate, particularly with regard to the reason for the fluctuation in the level of excitability of the
acid center. This problem therefore needs to be examined further.

EXPERIMENTAL METHOD

Experiments were carried out on two dogs. One of these (Belyl) had strong, balanced and mobile nervous
processes, the other (Chernyi) belonged to the strong excitable type of nervous system. Two independent systems
of conditioned reflexes were established in these animals — food and acid-defensive. Experiments with food re-
flexes were performed in the morning , those with acid reflexes in the evening . The following conditioned
food stimuli were used: bell (strong) metronome 60 (medium), tone (weak); acld-defense reflexes were develop-
ed to a buzzer (strong), crackling noise (medium) and light (weak). Acid reflexes were reinforced by 5 ml
0.25% hydrochloric acid. The interval between the conditioned stimuli was 4 minutes,

EXPERIMENTAL RESULTS

Conditioned reflexes, both food and acid, were formed at approximately the same rate, within range of
10-15 combinatons.

Food conditioned reflexes quickly reached a very high and stable level. The dependence of effect on
stimulus strength was well marked.

In contrast to this, acid-defense conditioned reflexes were irregular both in magnitude and in length of
the latent perlod and showed no consistent dependence of effect on stimulus strength ( records of experiments

No. 26 and 28 and No. 25 and 27 and Fig. 1).
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Records

Belyl Experiment No. 26 10/8/1954
Food reflexes
Time ofiso-Latent periodMagnitude [Magnitud
No. of |Tvpe of ; p agnitude agnitude
) ¥P lated action of condition-|of conditiondof uncondi-
stimulus | stimulus  |of conditiomed reflex  |ed reflex in |tioned re- | Remarks
ed stimulus |, oo onds [scale divi- |flex inscale
in seconds sions divisions
56 Bell 15 3 29 175
47  Metronomes0 15 2 27 186
45 Tone 15 4 23 165
46 | Tone 15 3 20 170
57 Bell 15 2 922 155
Belyi Experiment No. 28 10/8/1954
Acid reflexes
Type of Time of iso- [Latent period Magnitude |Magnitude
No. of ' lated aCtion (of condition of condition<of uncondi-
stimulus - stimulus | of condition-ed reflex  |ed reflex in |tioned re- Remarks
ed stimulus |y seconds |scale divi- |flex in scale
|in seconds sions divisions
61 [Buzzer 16 7 12 50
53 [Crackling 15 5 15 64
50 Light 15 9 9 105
54 [Crackling 15 13 5 70
51 Light 15 5 15 65
62 |Buzzer 15 4 16 65
Chernyl Experiment No. 25 10/9/ 1954
Food reflexes
Time of iso-|Latentperiod Magnitude |Magnitude
No.of |Type of lated actionjof condition-of conditiondof uncondi-
stifnulus | stimutus | Of conditioned reflex  |ed reflex in |tioned re- | Remarks
' ed stimulus [in seconds |scale divi~ |flexinscale
in seconds sions divisions
54 [Bell 15 2 33 180
45 Metronomeb0 15 3 24 190
46  Metronomed0 15 2 29 195
55 Bell 15 2 30 180

As can be seen from the records

and Fig. 1, the magnitude of acid conditioned reflexes fluctuates greatly

not only from experiment to experiment but also within a single experiment. Considerable variations in the
secretory effect are also observed in response to unconditioned stimulation. Similar dynamics of acid-defense
conditioned reflexes have also been described by other authors {2, 6].

921



Chernyl Experiment No. 27 10/9/1954
Acid reflexes
Time ofiso-|Latent peri04 Magnitude | Magnitude
No.of | Type of [lated actionlpf conditiondof condi-  jof uncondi-
stimulus | stimulus -ggcsgggliﬁgg-ed reflex in |tioned re- [tionedreflex| Remarks
' {n seconds seconds flexinscalelin scale
11 seco divisions  Idivisions
57 Bcuzzﬁi_ 15 8 9 95
racklin
51 naise g 15 4 16 80
49 Lighic 15 5 18 50
52 [Crackling 15 9 6 65
50 Light 15 10 7 70
58 |suzzer 15 9 3 90
Belyi Experiment No. 32 10/14/1954
'ﬁ?e‘g ngtsi%;l Latent perio& Magnitude | Magnitude
No.of | Typeof |ifconditiontof condition of conditiondof uncondi- Retnarks
stithulus | stimulus  }ed stimulus [€d reflex injed {efhe'x in |tioned reflex
in seconds [seconds | Eale dIVI- iR e e
69 guzzgii 15 2 40 205
61 | “parsing 15 b 43 190
58 Iéi htk y 15 2 30 190
62 crling 15 2 38 200
59 Ligﬁ?e 15 2 34 180
70 |Bupzer 15 1 45 195
Chernyl Experiment No, 33 10/16/1954
Time of iso~ h‘a[ent peﬂo M . M i
| 3 agnitude agnitude
No.of |Type of é?f:eo?l gﬁﬁ)%"_ of conditionof c%rrlldition of uncondi- |
stimulus [stimulus ed stimulus |29 reflex in |ed reflex in |tionedrefle Remarks
in seconds [seconds scale divi- |in scale
ions divisions
69 |Buzzer 15 1 53 195
63 |Cragkling 15 2 44 210
61 Light 15 2 41 200
64 |Crackling 15 1 48 195
62 [Light 15 2 37 205
70  [Buzzer 15 1 50 200

The described phenomena can be understood if, in accordance with the factual material it is assumed
that the excitability of the acid center changes not only from experiment to experiment but also from com-
bination to combination, with no directional consistency. However, there is no adequate evidence on the
strength of which such physiologic properties could be ascribed to the acid center. The cause of these distinc-
tive features of acld conditioned reflexes must, therefore, be sought elsewhere,
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It has long been established that saliva is secreted predominantly from that salivary gland which is ipsfla-
teral to stimulation of the oral cavity [1, 8, 4, 5]. This was particularly clearly demonstrated in K. S, Abuladze's
experiments [1] on dogs in which two small symmetrical areas of the tongue were externalized together with
the ducts of the two parotid glands.

In work on acid-defense reflexes, however, the apparatus
for introduction of the acid and the balloon for recording saliva-

30 tion are usually attached to the opposite sides of the dog’s mouth
5‘; for purposes of convenience. Irrigation of the oral mucosa with
5 acid thus occurs chiefly on one side, while the salivary reaction
o is recorded from the gland situated on the opposite side, which

is naturally exposed to much smaller amounts of acid.

It is natural to suppose that the peculiarities in the course
of acid-defense conditioned reflexes were determined by the
fact that stimulation was carried out on one side whereas saliva-
tion was recorded from the other.

Fig. 1. Dynamlics of acid-defense con-
ditioned reflexes in the dog Belyl in re-
sponse to a buzzer (solid line) and to light

(broken line). Ordinate —amount of con- This was fully confirmed by experiments. When salivary
ditioned secretion in scale divisions, abs- secretion was recorded from the side ipsilateral to stimulation
cissa — number of experiments. in the same animals as those used in above-mentioned experi-

ments, the unconditioned and conditioned reflexes showed a
marked increase from the first day of experiment. From the third experiment using the new technique the con-
ditioned refiexes became established at a new and much higher level (records of experiments No. 32 and 33).

The records show that the conditioned reflexes
more than doubled on average, their latent period

60+ a b shortened to 1-3 seconds, they became stable and,
z \/\/\/ most important, began to show consistent strength -
451 effect dependence (Fig. 2). Moreover, while before
;g ‘\,,-\ AN food conditioned reflexes in these animals exceeded
9 W ‘\v,’ e appreciably the acid-defense ones, the latter now
251 v became considerably greater than the former. This
fg A A investigation provides, to our mind, convincing evi-
70 WA \ dence that the absence of regular dependence of ef-
SN N \VI fect on stimulus strength is not a specific property of
% 7 8 w4 K5 BT 38 acid conditioned reflexes. There is also no basis for
considering that the acid center, unlike the food center,
Fig. 2. Acid-defense conditioned reflexes in the is unable to maintain a given level of excitability.
dog Chernyl: a) on recording salivation from left
parotid gland when acid is introduced from the SUMMARY

right side of mouth; b) on Introduction of acid
and recording of salivation from the same side.
Records as in Fig. 1.

The law of dependence of the magnitude of
reflexes on the strength of the stimulus is not less
pronounced in acid-defense conditioned reflexes
than in food reflexes.

The absence of consistent dependence of the effect on the strength of the stimulus noted by other authors
was due to the peculiarities of the methods employed by them. If in formation of acid reflexes the acid is
poured into the mouth of the animal on one side, while the salivary secretion is recorded on the other the con-
ditioned reflexes show instability and the effect does not depend on the strength of the stimulus. This does not
occur when the salivary secretion is recorded for the gland on the side of acid Introduction.
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