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Effects of Psychotropic Agents on Motor Activity in Mice
Haing Won Woo*

Department of Pharmacology, Yonsei University College of Medicine
(Directed by Associate Professor, Won Joon Kim)

An animal which is placed in a new environment displays a complex behavioral pattern
consisting of locomotion, grooming and rearing. This behavioral pattern is influenced by
endogenous and exogenous stimuli, such as hormonal secretion, level of neurohumoral
transmitters, drugs and light. It is widely known that the most tranquilizers depressed
:spontaneous motor activity although their mechanisms of action were different, while antide-
‘pressants stimulated except imipramine which showed various action. Until the present time,
the hole-board apparatus, which gives rather subjective data, has been used extensively to
study the effects of drugs on general activity and exploratory behavior in mice. Recently a
new apparatus for mobility measurements, called a “Selective Activity Meter” has been intro-
duced. This instrument supposedly produces more objective data on activity and behavior.

The purpose of the present experiment was to study the influence of psychotropics on motor
activity using the Selective Activity Meter. In the experiment, various psychotropic agents such as
‘major tranquilizers(chlorpromazine, haloperidol); minor tranquilizers(meprobamate, diazepam);
and antidepressants(amphetamine, imipramine) were used. In each experiment, the drug was
administered to five mice and their activity was recorded. Each experiment was run five or
more times and the results are based on the mean of each trial.

The results are summarized as follows:

1. The group of mice treated with chlorpromazine showed markedly inhibited motor activity
in comparison with controls and the inhibitory action of chlorpromazine was shown to be
more intense than any of the other drugs used in the test. Haloperidol administration yielded
similar results until 60 minutes, but mice showed less inhibition of motor activity than with
chlorpromazine after 90 minutes.

9. In the group treated with diazepam, there was strong inhibition of motor activity until
30 minutes, but after 60 minutes the mice showed less inhibition than with chlorpromazine.
In the meprobamate group, motor activity was inhibited in a manuner similar to that of other
tranquilizers, but the inhibition was less than that of diazepam.

3. In the group treated with imipramine, the inhibition developed gradually after ten
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minutes.

4. The effects of amphetamine did not appear until 30 minutes after administration, but

then there was a significant increase in the motor activity.
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Aol &3 F3A7 L AAFrhEe Bad] ol HA
AA 5 AdAN 1 AEEEE dAALRE 2o
% 9t} (Goodman ¥ Gilman, 1970). Major tranqui-
lizer o] w4 phenothiazine 5} =-fo] HAF3+ butyro-
phenone A ¢] haloperidol -2 A2 Fodl = EE o}
WA tie, $EH} & Fubsle ¥ Gilles de la
tourettes ] FE3dl o] d4 FEIY AELFTE o
Algeta vase] 9t (Goodman ¥ Gilman 1970),
Minor tranquilizer 53] benzodiazepine A 2] diaze-
pam & Eqh, 2z, ¥u, 2573w, FTAZEHAF
9 AR F LB FHAAE A o] FEL
H7ke] wpabAle] Agstvlm 43keh(Przybyla ¥
Wang 1968). F= &, 22, Ed, A4 2
Boll, ma 509, AARA TR 445 mep-
robamate = 4% 7] 4|5 minor tranquilizer 2 ]
5k QAT AAFz AGALY FRE SAAR
Bt i n3E 9vh(Baird 1957). &A1 B 2A
¢l imipramine? iminodibenzyl #xxj¢ld] QAFA

ol s ATt FEY ALeFL A

A7 E8A6]= A A2 L% A2A ¢l amphetamine
L LA Bt go B3 SAE o

+
o8 £FAFFAE 2L 5T nE FEA

el 4 523 k9] amphetamine-&- Fojslw A
+59 AT /1L B 4 9 rl(Pirnzmetal @ B-

loomberg 1935). ©] &8 FH A4 FEE ALLF
4 AadadAd A dTE A Fad ez

* Belgium  Janssen Pharmaceutica (Haloperidol-R 1625)¢]
A A FE A9

2% AoH ARAL W chish Aze A
¢l activity meter = Fxiste- o] &3t FEY Ak

3¢ 23T 4 9% AA= AVEIFY 94 34

¢

o

o] 7h53tAl H 9tk o] activity meter B o]-83)ed

reserpine 3} amphetamine & %3 mouse & A
+5% FH WP reserpine Fo] F [0R0] T 4]
SHAl 2bAste FA 7k Eo|l: oo o] 2 . amphe~
tamine 2 X ol A 8A ZHsleleisk 4080 F4E
A A3 Zagtty 23 59 t(Svensson 4 Thieme:
1969). Ogren(1970)-& chlorpromazine, pheniprazine,
caffeine @ D-amphetamine € %o} 3t mouse 59| #}-
W35S wlwzlg v, chlorpromazine-& &%) 3],
pheniprazine - A 4 3] A 4228 7+4 A7) 9 caffeine
< 54T 93¥& T2 9% D-amphetamine -& 3145
M 3o vt 9k, 19 clopenthixol ¢ A
+

% 9A 7} chlorpromazine 5} perphenazine o] )3}

it

¥ ¥ ] 3F¢] perphenazine ] 2 7#], chlorpromazine.

4 4295 ¥ast glel(@RILE 1973).
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o] A £AMF A 13 E FuE AAE £59
T8 444 4L #ek moused] Fofslm Ay
LFo WA= 43S activity meter T A}1g31e] F

=
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A HEXZ

AYFE2E AF 20~30gm N9 773 mouse:
27578l & ALEstglos o]F FEE FE4AdA 93
78 AASE s F9FES AR gk
A 3 oFE-L. major tranquilizer 2 phenothiazine €%
A9 chlorpromazine s} butyrophenone §-%=¢] hal-
operidol*, minor tranquilizer 2 benzodiazepine -§-
549 diazepam, 7]ElA 24 meprobamate, -2
A & imipramine, 1.9 FFAAFEA 2 D-amphet-
amine o] A& glv}. Diazepam & Al 9] 3k o] o] ok
EEL A4 el L85t moused HA=
F AV 3 diazepam - 5% dextrose o] &3] 3}d vk
B. 3%

Selective activity meter(Columbus Inst. Co. -
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Table 1. Effects of psychotropic agents on motor activity in mice.

Time(minutes)
Greup Nc;.mof 1
ansriats 10 20 30 60 90 120

Contrel 40 ‘ 495:525.8 | 871486.9 | 1284+114.7. 1923+173.9| 22874279.3 27924324, 0
Chlorpromazine 80 | 447+17.6 | 587+25.4 | 699+48.2 | 922+ 89.4 ) 1069+ 89.6 1150:£103. G

(10mg/kg) :
Haloperidol i 30 3524£17.7 | B74724.9 1 701:33.6 961+ 39.7 1304+132.7 1522:£137.G

(Qmg/kz) !

Diazepam 25 2004-29.8 | 2384+32.7 | 309+33.3 7894106. 8 1172+116. 6 13604-147.3
(5mg/kg) . ‘
Meprebamate P45 456+21.2 606-+35.4 | 660=-38.5 9874 70.6 1221+ 92.7 14844111, 2
(100mg/kg) | . f
Imipramine 25 538433.8 | 7632418 | 923436.2 | 1365F 98.2 1737+149.5 1907£148. 3
(25mg/kg) . -
Amphetamire 30 | 543428.6 9314:-42.8 | 1313+62.0 | 2171£ 75.3 29164127, 1 34884165, &

(2.5mg/kg) |

(Ccum';L

3500,

s——= Controi

=X Chlorpromazine
3000+ 4= Halcperidot

2500

2000¢

150G

Motor Activity

1CCOr

Fig. 1. Selective Activity Meter. (Columbus
Instrument Co.)

el 7= 47cm, A2 25 5em, Eo] 13eme] plastic

————be

60 30 20
AR mouse 574 o] A&}, T4 4 Time (minutes)
= 64 EFI‘XJ' Tt AR AR 7E plastic 7 sk Fig. 2. Effects of Chlopromazine & Haloperido}
el o] o] A7t FHI R F F2L o] F3 g on Motor Activity in Mice.
o FEe AT ko Boloew THzlm Aol
wWElEe] olAle] s 7 ARl Selective activity
£ ARl 4 8 = ALF X2 25 , 3) haloperidol 1mg/kg 541, 4) diazepam 5mg
e grt /kg &, 5) meprobamate 100mg/kg FdE, 6
imipramine 25mg/kg %3, 7) amphetamine 2.5
C. <&T uxl mg/kg T4 Fo2 Fre] ARG FEFAE 10
mouse 5ete] ¢ ¢ Tom s vhést e A F, 208, 302, 60%, 90F, 12084 ALLIFE S
P F-o 5 x5k}, AstEvh ARL 2RAF 5RAR AFhw A T

D Ags 54 F, 2) chlorpromazine 10mg/kg %o 53 o] A4 dbE- =gt
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Wig. 8. Effects of Diazepam & Meprobamate
on Motor Activity in Mice.
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A. Chlorpromazine £z
Fig. 2014 xmvbel o] moused] ALLFT4L
GFEFAFT 0% o] Foll A F ez g o

IF A4 Fhaslke] 1208 AE dlE2F 2792:5324.0
o ulsh 1150+103. 0224 ®A48) zhiasgrh

i)

B. Haloperidoel E20{F

EzTel vle AWEESe A AFARE 39 g
A 8tAl 2515 9 2 chlorpromazine %o 78t} 102}
Ae v ZasFgdod 1205F 5 42 F7H o eh(Fie
2).

C. Diazepam S0{F

Fig. 3014 meubel ko] Wizl wisia 104540
o] n] vl o] 5lE ZHAFH G 2 20844 1/3, 30844 1/
42 7r4H o] &7l6 7B wol AstEgleon 9024
A 11724116.6, 120314 1360+147.0.2.2 chlorpr-
omazine FF nrhe FrlE g ot B} GERAF
20 Akl AN E 2979 o (Table 1),

{Count)
3500

——— Control
»——« |mipramine
a———a Amphetamine

3000

Moter Achivity

102030 T T80 30 50
Time {minutes)
Fig. 4. Effects of limipramine & Amphetamine
on Motor Activity in Mice.

D. Meprobamate £S04

2T vl A e dARA T4 TAske] o
Zb-2- minor tranquilizer §] diazepam $-¢j & Rnrl
w2 2] 515 ol ch(Fig 3). ©.3§# haloperidol o]} chlo-
rpromazine 5o T3}t vl L3 oFAHE B Frl(Table 1)

E. Imipramine £ &

Fig. 4l 4 3% whel o] 10&eA = 538£33.8%
o) 27 495125 8105t S bR o} 205 ol F4-E & A
sE giet. 28l1} amphetamine & A3 ef AP %
E FodFuvtes Erd Aw e (Table 1).

¥, Amphetamine S0

Az Fd wal 30&7AXAAE 8 Ao]E RelFH]
okokot 60Eel FH8y] AAEld 1208 = g2
F 27922324, 0] ®]5) 34281165, 002 H A3 EA4E
ek g vh(Fie 4).
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¥
Chlorpromazine o F&A7 79‘“-%-7‘5, = ¥

-of] Z]‘—g—?ﬂ-r/}% BIE QAE]—(Bradley, 1963). Svensson
W Waldeck(1969)= 559 Asr-2Zxi5le)l 29 epi-
‘mephrine A §}¢} 33§ gkvka &9 6] chlorpromazi-
a2 M5 ¢FG doll A3 AFE FL Aol ok
I FFAZALERY 319l norepinephrine 8]
Mg dgstd mAAAE An ok Sl ok
AGAA ATP e wal@sin ageh (Krantz
g Carr, 1967; Kolb, 1973). Chlorpromazine ¢
ALEEE dA%Rte dFE De Marr
(1958), Minck 5 (1974)3} Sandra ¥ Pope(1974)7}F
TE3A APAAL AEE  activity meter B o]
4 AR FHUgd AANAR FAEA A8
gt vurt gl =] (Leonard%, 1955; Ogren,1970;
IS, 1978) X A7 A AE mouse ALEF
8 AAR AeE 22T 4+ Jd9rh. Glowinski ¥
Axelrod(1966)2} Schildkraut(1967)%-2-

o] A7AA Tt 28 catecholamine o] -2

ml

mouse 2]

haloperidol

ol Al 8} 3
deld $FA74 AL BRES dAA0 . gy
I Gyorgy & (1969)-& AR ALE AA A Aars-
F Ak @ AR F8F A E5S nedevin £

At Minck(1974) = halopﬂmdol ©] moused] A
5, AT AwdEAs 233k el gl
X APNAE 94 A4 z}ﬂi—"r%— AetE el Fe
24 AVl 482 s dAstg

Diazepam & 5| 241l 8544 B8] AL g
F& Akt st 2 (Przybyla 2 Wang, 1968)
librium ¢] 1} oxazepam 3} v] %o} Ao Xolgldd A
AT S z dl Fel A= B S A
iz st Aol AT A mad
(Minck, 1974). L AddiA =
SHE & F g3 59 ‘*%Er
1742 SASA At g FEFAR 608717 ch-
lorpromazine %o Furh o) A&k
A =43F9 109 5

ok 2] B Fojglg o m g oFA 3lel ety &3tk Me-

i?J

v

2 72 diazepam -2

Folgtd] wls] chlopromazine -2

probamate &= FFA 74 A 8] A4, A, sA9,
&

= w o A o] 3ted (Hendley %, 1974; Baird &

A7 o ¥ ¢ norepine-

PR AA FEd

Imipramine & WA &5 &
hripne & Z7HA7)| AvV 2 # A:
Folvt A4 AE-S vehivtn ',}D}(Kolb, 1973).
v 5EY ALFe A% 3 2(Sulser
4 Brodie, 1961) s @59 E 3 A%l ATl
1} Bl s ARE AsAvha 51 ot (Miack 1974)
2 AR FEFAFT 10EAA vhk *5714%1' 733
o] ot 2% A AHAREL HANA +EATE
Vel ek
AE g BFA AT EERA ¢l amphetamine & | 7k
wA e AR ggste] FES HES dRAY A B
adley, 1963) =i AdbAql B-FFdd = FAAAG
3 3t} (Jonason 5, 1970). Svensson W Thieme
(1969)= amphetamine F§ F& 10~408c A %]
A2 2493 2% A48 Askdrty sgz Ogren
(1970)% FERAF A& 3080 "@As Frhet
3 ostg e 2 AgedAE 087 FET SUE
doz osle 2 o] Fel /AT Frtetddeh ole
A% 28z Dol AaF Aol ohdsk drh A

oi; He
ru]o
N

7= P GEEY Skt E&%1 A A &
A ez A7aH Q4RAA R E F25 4

<
1
ri

A A A FEe] mouse 8] ALEF P
%3t
=]

activity meter & A s}e] v}

1) Major tranquilizer #|-5-9] chlorpromazine(10m
k)T T ALEEL A2E 6 DA A
Selgon o0Rel 5 Aae BE dEan 44
stk

é‘} T w] S8k

Haloperidol(Img/kg)= chlorpromazine %

A% AFE Vel ot 90% o] F-

= chiorpromazine Sof Tl wls vhk F7HEE
e ngrh

2) Minor tranquilizer 7] %¢] diazepam(Smg/kg)¢]
A5 gl 7o wle] 302l 1/47 AstEg o)
902-0] % X chlorpromazine —,—03*1‘ 2}l o4 &1

4 vk Meprobamate(100mg/keg)E A2 Fn el &4
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A A§td AdFe] 9ot diazepam o] RN
ZEA AstH 9z haloperidol 6} 23 A3k oA
£+ velych

3 #$-&A 9l imipramine(25mg/kg) S FL o) 2
Tl A 10 A tha AEEo] Zrbarel o 20
ol FHE e e gl
O FH073 TEAQ amphetamine(2. 5mg/kg)%
ATANAL 3087H S22 A%eEs WA g9
Lt 6020l Tk Algeled [208e wAs =
7HE vebdl o
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