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EFFECTS OF ETHANOL ON THE CONDITIONED AVOIDANCE
RESPONSE AND THE BEHAVIORAL
DEPRESSION IN RATS

Hiroshi NAKAGAWA
Department of Legal Medicine, Shinshu University School of Medicine
(Director : Prof Kinjiro NODA)

NAKAGAWA, H. Effects of ethanol on the conditioned avoidance response and the behavioral
depression in rats, Shinshu Med, J,, 29:106-112, 1981

The intensity of the behavioral depression determined by the scores of passivity, righting
reflex, staggering gait, pain response and conditioned avoidance response in F344/DuCrj (Fischer)
rats, after oral administration of 30-percent aqueous solution of ethanol (1,16ml/100g of body
weight), were counted on the scheduled time course, In this experiment it was found that 30-
percent ethanol produced a marked difference in the intensity and duration of behavioral depre-
ssion among rats, from near non-influence in avoidance to appearance of the ataxic gait, dis-
appeared righting reflex, decreased pain response and absence of conditioned avoidance response,
and then comparatively high correlations between the score of -general behaviors and the condi-
tioned avoidance rate were recognized, However, their correlation line was not straight, the
ability of avoidance learning was maintained with high rate in spite of a fairly severe depression
degree of general behavior., It was thought that those results showed a pharmacological charac-
teristic of ethanol and the strength of conditioning on the avoidance response.
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Fig. 1. Illustrations of general behavioral depression
degree.

Impairment of righting reflex ; illustration of scoring proce-
dure to quantify on a 0-8 scale the intensity of drug effect.
Animals are flipped by the tail to somersault 2 or 3 times,
Procedure is.repeated 5 times, and observations are made
on number of times they land improperly, on side or back.
(From Irwin,2)

Passivity (Struggle response); Sequence in which struggle be-
havior of animals placed in unusual positions is abolished
by drugs serves as basis for scoring, e. g., suspended ver-
tically, rotated horizontally onto back, suspenbed by hind-
limb, suspended by forelimb. Intermediate scores are obta-
ined when struggle responce is reduced but not abolished.
(From Irwin,2)

Staggering gait; Animals are observed the attitude of sta-
ggering gait from side to side and of dropping out their
legs among the grids in which illustrations of scoring proce-
dure show.

Pain response ; The observer pinch up a tail base with a suit-
able tweezer as illustrations show. When the animal strug-
gles and raises up their head upward due to the pain,
score “0” is set up.
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Fig. 2. Changes of general behavioral depression scores in rats after administration
of 30-percent aqueous solution of ethanol
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Table 1. General behavioral depression score* in rats after oral administration of
30-percent aqueous solution of ethanol

Time after administration Mean score
No. |Sex minutes hours (5min-4hr)
0 5 10 20 3 40 50 60 70 8 90 2 4 24
1 M 2 4 12 8 8 7 3 3 2 2 2 2 2 3 4,6
2 M 2 4 7 8 13 13 7 6 6 4 3 2 2 2 6.3
3 F 0 4 12 14 12 9 8 5 3 3 0 0 0 6.5
4 F 2 8 16 17 12 '8 7 5 3 2 2 2 2 2 7.0
5 M 2 5 13 11 11 12 12 12 7 7 6 6 4 2 8.8
6 B 0 7 12 14 20 17 17 15 14 10 9 4 4 0 11,9
7 M 0 3 7 13 16 21 22 24 23 24 24 25 25 0 18.9
8 F 0 10 14 11 12 13 19 23 23 26 27 26 24 4 19,0
9 F 0 2 8 17 22 19 22 24 25 25 25 25 20 0 19.5
10 F 0 7 16 24 27 27 28 22 21 21 19 4 11 0 19.8
11 F 2 8 13 17 21 25 26 26 26 26 24 24 18 2 21,2
12 F 0 2 11 16 21 25 27 28 28 28 28 28 24 0 22,2
Mean score| 0.8 5.3 11,8 14,2 16,3 16.3 16,5 16.3 15.3 14,8 14,3 | 13,2 11.3 1.3

* Fach value represents the number added up each score of the passivity,
righting reflex, staggering gait and pain response,

Table 2, Conditioned avoidance rate (%) in rats after oral administration of
30-percent aqueous solution of ethanol

Time after administration Me%r;/;'ate
T " C

o | Sex 0 5 10 20 304050 60 70 80 90 | 2z 4 g4 |(Gmin-ihr)
1| M | 93 8 67 100 80 100 100 100 100 100 100 | 100 100 100 94.5
2 | M | 93 100 8 100 93 93 100 100 100 100 100 | 100 100 100 97.3
3| F [100 8 100 8 93 93 100 100 100 100 100 | 100 100 100 95.6
4 | F [100 93 93 100 100 100 93 93 100 100 100 | 100 100 100 97.7
5 M | 93 93 93 93 93 93 73 8 93 60 87 | 93 100 100 88.2
6 | 7 | 93 67 8 8 38 8 73 8 8 73 100 | 100 100 100 80,4
7 | M |100 8 93 93 87 67 67 8 33 20 33 | 40 44 100 61.4
8 | F | 93 73 8 93 8 53 20 27 9 9 0 | 13 19 100 39.7
9 | F [100 93 8 100 90 100 93 77 O O O | 8 93 100 67.7
10| F | 8 40 33 0 0 0 O 2 7 47 27 | 47 80 100 25,1
it | F |100 93 83 93 60 73 40 33 0 33 47 | 47 67 100 55.8
12 | F | 93 4 3 6 13 0 0 0 0 0 0| 10 50 100 17.2

}\gft’zn (%) | 95.4 78.3 77.9 83.9 69.0 71.0 62.1 66,4 51,8 53.5 57.8 | 69.2 79.0 100
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Fig, 3. Correlations between the avoidance rate and the general behavioral depression
scores in rats treated with 30-percent aqueous solution of ethanol,

Korarees A group consists of four rats showed slight behavioral depressions
@ - A group cansists of two rats showed moderate behavioral depressions
@2 A group consists of six rats showed remarkable behavioral depressions

------ Mean correlation line
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