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Pneumograms before (A) and after‘ (B) the formation of

conditioned reflex by reinforcement of CO. in the pigeon P.no. 8.
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Fig.

Numerals denoted on the line indicate the number of applications
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Records are the same as in Fig. 1.
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Pneumograms before (A) and after (B, C) the formation

2.

LR

of conditioned reflex by reinforcement of NH,.
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II; pigeon P.no. 5.
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TABLE

Speed of Formation and Extinction of the Defensive Conditioned Reflexes in Pigeons

Cases Sex Kinds of Formation of the temporary Extinction of the temporary Remarks
reactions connection connection
Number of Number of Number of Number of
stimuli requi- | stimuli requi- | stimuli requi- | stimuli requi-
red for weak | red for stable | red for the red tor the
connection connection first indication | completion
Male Respiratory | 1 50- 80- 200 Carrier-pigeon
Lm0, 1 | -
Somatic 1 28-30 80- 200 ‘ Active
Female | Respiratory | 3-7 40-45 75-80 not completed | Carrier-pigeon
T S T ] (more than
8 Somatic 3-7 25-30 75-80 150) Very nervous
< ,
/2]
0 Male Respiratory | 1-3 45-50 5- 50 Oo,.\m.
TP no7 | e e e Inhibitory
5 . . during
o Somatic 12 unestablished | 8- 11 aunn .
< exprimentation
° Female | Respiratory | 2-4 7-10 45-50 70 Carrier-pigeon
e L Punoc10 | e e e .
g Somatic 6-8 12-15 20-25 35-40 Gentle and
g quiet
[<F]
m Male Respiratory | 2-4 7-10 15-20 130 Carrier-pigeon
g | P.no. 11 Ty not completed Gentle and
I Somatic 3-4 11-15 25-31 (more than chtlc a
130) quiet
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Female | Respiratory | 2-5 25-30 42-45 105-109 W Carrier-pigeon
P.no. 14 | e e R ’
Somatic 4-5 33-36 44-50 105-109 Gentle
Male Cardiac 2-5 11- 20-25 51-55 w Carrier-pigeon
P. no. 17 HN@WHUmHm.»OH% 3-7 13-15 16-20 51-55 .Oonmmmmﬂmﬂ‘bw
............................................................................................................................ active
Somatic 3-7 18-20 26-30 46-50
Male Cardiac 2-5 15- 30-40 not completed | Carrier-pigeon
P. no. 19 Respiratory | 4-6 13-15 12-15 36-40 Gentle
Somatic 3-6 7-10 12-15 40- __
Male Cardiac 10-28 unestablished | — -— Carrier-pigeon
N A S 31-35 T T
P. no.2 R t 11-15 — — Gentle, but
o200 X oy T Geryweak) | T T slightly
Somatic 8-10 unestablished | — — nervous
Male Respiratory | 3 10 45-54 130 Carrier-pigeon
2/ P.no.6 (T T B R N 0 not completed
mm Somatic 3-5 10 54-60 (more than Gentle
o 150)
m ) L — L & ———
Qo Male Respiratory | 3-8 15 10-20 62-71 Dove
o | e ) S S
£ |Pnos | | e B . _
= . Quiet, but not
nm Somatic 1-3 15-19 20-25 55-60 tame
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w (Pono5 T Gentle, but
Z. Somatic 2 42-45 25-27 50-55 comparatively
g nervous
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m P.ono. 12 | e e C el
5 Somatic 3 8 12-15 35-38 omparatively
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Fig. 3. Pneumograms before (A) and after (B) the formation of
conditioned reflex by reinforcement of electric shock. I; Pigeon
P.no. 10. Intervals of each trial were from 8 to 10 minutes. Note
a quick formation of the respiratory conditioned reflex. 1II; Pigeon
P.no. 4. Intervals of each trial were from 30 to 60 seconds. Note
that there is almost no indication of the formation of the conditioned
reflex (A), but it is quickly formed by changing the above-mentioned
interval to that of from 4 to 6 minutes (B). See text for the ex-
planation. Records are the same as in Fig. 1.
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Fig. 4. ECG of pigeon P.no. 19. A illustrates a quickening of cardiac movement after 15 combinations. Fre-
quency of the heart beats increased from 207 up to 375 per minute, while at the time that of the respiration,
from 25 to 40 per minute, in their conditioned reflex. B indicates a complete extinction of the cardiac conditioned
reflex after 43 applications of extinctive stimulus. At this time, frequency of the respiration slightly changed
from 49 to 54 per minute, by introduction of conditioned stimulus. Long black lines ; introduction of conditioned *~-
stimulus (light). Black triangular symbol; introduction of electric shock. Time indicated in each square,
0.2 sec.
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Résumé

STUDIES OF THE CONDITIONED REFLEX IN THE LOWER VERTEBRATES
, VI. DEFENSIVE CONDITIONED REFLEX IN PIGEONS
BY
Hideomi TUGE, Itaru SHIMA and Kazuko KOGA

1) The defensive conditioned reflexes in pigeons have been studied by applying electric shock, CO.- and NH,-gas, as
unconditioned stimuli, with light as a conditioned stimlus. As the indices of conditioned reactions, the respiratory, cardiac
and somatic body movements were observed.

2) DBy reinforcement of CO; the conditioned respiratory reflex was evoked after 3 to 8 combinations, while, in the case
of NH, atter 2 to 9 combinations. In both cases, the respiratory conditioned reactions were the quickening of respiration.
By these treatments, the somatic conditioned reaction occurred after 1 to 5 combinations. It has not been decided whether
or not the conditioned reflex of the respiratory component precedes that of the somatic component.

3) By reinforcement of the electric shock, the defensive conditioned reflex of the visceral components, either respiratory
or cardiac, as well as that of the somatic component was very quickly formed; that is to say, by | to 3 combinations at
the quickest. It showed the quickening of respiration and of cardiac activity respectively. The shape of ECG remained
unaltered. However, a very few were found not to form the conditioned reflex of both the somatic and visceral components.

It was not possible to establish a regularity which would reveal that the visceral components will precede the somatic

component.

4) When an electric shock, as an unconditioned stimulus, was applied at intervals of less than 1 minute, instead of at

intervals of more than 4 minutes, the defensive conditioned reflex of both the somatic and the visceral components was
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not evoked probably due to the formation of the protective inhibition in the brain centers concerned.

5) The defensive conditioned reflex of both the somatic and the visceral components was extinguished after a conside-
rable number of applications of extinctive stimuli, and in a wave-like form. No remarkable difference in the speed of ex-
aﬁw:oﬁon between the somatic and the visceral conditioned reflexes was observed.

6) It was not possible to produce a localized leg conditioned reflex, in spite of a larger number of combinations, this
being in conformity with Biryukov's conception (’55).

7) That the conditioned slowing-down of both the respiratory and cardiac components was not observed in birds ex-
perimented upon, was discussed from the phylogenetical point of view of internal inhibition.

8) The fact that an absence of regularity was observed, ruling out a relationship between the somatic and the visceral
components in the realization of the defensive conditioned reflex in birds, was discussed in the light of the comparative

physiology of the higher nervous activities.

(The Biological and Physiological Laboratory, Hosei University, Tokyo)
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