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Effect of scopolamine on depression in mice

JI Cheng-xue, ZHANG Jian-jun’

(Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College, Key Laboratory of Bioactive
Substances and Resources Utilization of Chinese Herbal Medicine, Ministry of Education of PRC, Beijing 100050, China)

Abstract: Based on the report of previous clinical study which showed cholinergic receptor antagonist
scopolamine had antidepressant activity, this study was to investigate the antidepressant activity of scopolamine
and explore its effective dose in mice, and to evaluate the effect of scopolamine on the central nervous system
and learning/memory ability at its antidepressant effective dose.  Tail suspension test, forced swimming test,
step-down passive avoidance test and open field test were used to evaluate its effects on mice. Compared
with the vehicle control group, single-dose administration of scopolamine (0.1-0.4 mg-kg ™, ip) significantly
decreased the immobility time (P < 0.01 or P < 0.001) in tail suspension test, and significantly decreased the
immobility time (P < 0.001) in forced swimming test, but had no effect on the step-down latency and errors in
step-down passive avoidance test. Scopolamine (0.1 and 0.2 mg-kg ™, ip) had no influence on the locomotor
activity in open field test, while at dose of 0.4 mgkg ™" significantly increase the locomotor activity. These
results showed that scopolamine produced reliable antidepressant effect at doses of 0.1 and 0.2 mg-kg*,
without impairment on learning and memory, as well as excitory or inhibitory effect on central nervous system
inmice.
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Figure 1 Effect of scopolamine on immobility time in tail
suspension test in mice.  Scopolamine (0.1, 0.2, or 0.4 mg-kg ™,
ip), duloxetine (10 mg-kg *, ip) or saline was administered 30
min beforethetest. n=8, x+s ~P< 001,  P< 0.001vs
vehicle control group

250

200
v
E

=150
=z
E
=

50

0- '
Vehicle 10 0.1 0.2 mgkg!
Duloxetine Scopolamine

Figure 2 Effect of scopolamine on immobility time in forced
swimming test in mice. Scopolamine (0.1, 0.2, or 0.4 mg-kg *,
ip), duloxetine (10 mgkg?, ip) or saline was administered 30
min before the test. n =8, x+s P < 0001 vs vehicle
control group
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Figure 3 The loci diagram (A) and block diagram (B) of open
field test box (50 cm x 50 cm). Zone 1: Upper left corner; zone
2: Upper; zone 3: Upper right corner; zone 4: Left; zone 5:
Central; zone 6: Right; zone 7: Lower left corner; zone 8: Lower;
zone 9: Lower right corner
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Table1l Effect of scopolamine on locomotor activity in open field test in mice. TD: Total distance; ULCD: Upper left corner distance;
UD: Upper distance; URCD: Upper right corner distance; URCT: Upper right corner time; CD: Central distance; CT: Central time;

LLCD: Lower left corner distance; LD: Lower distance; LRCD: Lower right corner distance.

*kk

P < 0.001 vs vehicle control group

n=10, x+s. 'P<0.05 "P<001

Dose
Group  /mgkg™ TD/cm ULCD/cm UD/cm URCD/cm URCT/s CD/cm CT/s LLCD/cm LD/cm  LRCD/cm
(ip)
Vehicle control 3320+161  267+22 328+18 324+24 405+38 270+29 151+15 260+30 337+27 283+22
Duloxetine 10 2702+173 212426 292+39 256+24 418+34 218+40 118+23 196+13 253+31 224+24
Scopolamine 0.1 3721+117  232+40 299+22 323+24 47.7+50 285+46 139+23 299+21 359+11 299+ 27
02 3780+189  245+28 339+40 330+39 451+16 239+26 122+18 297+23 378+40 355+41
04 4527+143"" 398+28" 449+20° 455+25 531429 144+13° 77+09 409+33" 479+32" 416+26"
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Figure 4 Effect of scopolamine on memory deficits in step-
down passive avoidance test in mice. Scopolamine (0.1, 0.2,
0.4, or 1.0 mg'kg *, ip), duloxetine (10 mg-kg *, ip) or saline was
administered 30 min before the training.  The retention test was
carried out 24 h after training.  A: Step-down latency; B: Errors.
n=10. "P<0.001 vs vehicle control group
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