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A28 2AA N 23 715340 o]wje] 2 stan-
dard routine condition(70 volts, 40 watts) 3}l A
WA 7bo] A vpg2oA 2~32 HIYLEE 24
styem A7ty 4E RoA RAF 5 30, 60, 90
% 1208l Sk

ApLeEe 2L AFRo] SHEE HZH
vk Z42be) B Foid P F4F 5, 30, 60,
90 F 12080 A 7Hs ¥ 42X42X32cm®] 3R
2o npAE FolFI 5859 light beamo] gt
He 34E computerd] dF 7158t AEEF,
‘45 Y%, rearing PEL FAA A3 ol
A3 $E3% 24 7% Digiscan animal activity
monitor(Model RXYZCM (16), Columbus, USA)©]
7=

1. USEE0 tid A%

Morphine 1,5 2 10mg/kgE 77+ 7)) F314
Fa3% 5 30, 60,90 2 120850 Y% 5 aye
5mg/kg 2 10mg/kg FATAA AT FIHE
ERAR1tH(Table 1). Naloxone 5mg/kgS ©@= Fo
T2 gz B3] E WIS Holx] ¢kt ok (Ta-
ble 1), naloxoned ]| 2|5} morphine®] %
A FYsHA AAHUAG(Fig D.

Apomorphine 400pg/kge= FA] 60E-F-o
FAFro] th 2ol Wdte {3 FUHE Koy
morphine 10mg/kgE F3}7] A apomorphines
AX 23 T A e R b3t o8 MFE
o] F7HE Y912 (Table 2), morphine™=

T

20[—

TAIL-FLICK RESPONSE (sec)
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T

5 30 60 90 120
(min)

Fig. 1 Influences of naloxone(A—~A), apomor-
phine(@—®) and reserpine(A—aA) on
the increase of analgesic action by morphine
(10mg/kg, O—=0) in mice.

*: p<0.05, **: p<0.01

T4 vstade ¥ W3lE Ro|A gdth(Fig 1).
Reserpine 5Smg/kgets Foj A JFaT}E g2
Hl5le] ¥ W3 E Ho]A ¢ke™ morphine 10mg
/kgS F 7] Mol reserpine Smg/kgE X X%
Tl E 2Tl vdte] foi3 3718 e
(Table 2), morphine®s FoiFd) vl&odE F9
A AFEFHY FAE JeERNAH(Fig D).

2. Xjtdlizof ciEt AE

Morphine 1, 5 ¥ 10mg/kgZE Ztz} B Fo 3o
%dl 5 30,60,90 2 1208-F SAHG ALYFS

Table 1. Influence of naloxone on morphine-induced analgesic action in mice

Treatment Time(min) 5 60 %0 120
Control 2.20+0.13
Morphine 1mg/kg 2.28+0.30 2.68+0.34 2.70+0.07 2.40+0.07 4.55+1.52
5mg/kg 2.83+0.23 4.93+0.59** 3.50+0.48** 3.83+0.22**  4.73+141*
10mg/kg 5.28+1.38** 8.59+2.37* 10.14+2.09**  13.50+0.59**  652+157**
Naloxone 5mg/kg 2.20+0.10 2.20+0.04 2.70+0.34 2.83+0.16 2.03+0.05
Naloxone +Morphine 1mg/kg 2.70+0.69 2.33+0.39 243+0.79 2.87+0.80 3.30+1.23
5mg/kg 2.95+0.18 3.34+1.09 3.00+0.70 3.93+1.19 3.98+0.56**
10mg/kg 2.86+0.39 3.85+1.24 5.14+1.37* 6.20+2.48 3.58+0.46**

* p<0.05, **: p<0.01
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Table 2. Influences of apomorphine and reserpine on morphine-induced analgesic action in mice
T Time(min) 4 30 60 90 120
reatment
Control 2.20+0.13
Apomorphine 400ug/kg 2.78+0.33 2.73+0.12* 3.38+0.58*  2.75+0.19 2.68+0.23
Apomorphine + Morphine 10mg/kg 4.83+1.60 457+0.75** 1067+126%  4.77+052** 3.30+0.12
Reserpine 5mg/kg 2.40+0.10 2.50+0.30 2.55+0.15 2.10+0.10 2.40+0.10
Reserpine+ Morphine 10mg/kg 3.80+0.89* 5.234+0.84** 5.00+1.35* 4.67+0.15** 6.65+1.35**
*: p<0.05, **: p<0.01
Table 3. Influence of naloxone on morphine-induced locomotor activity in mice
Time(min)
Treatment 5 30 60 90 120
Control 4140+ 2.59
Morphine 1mg/kg 4900+ 408 4325+ 566 26.00+ 3.63 14.67+10.68* 2350+ 6.98*
5mg/kg 3750+ 568  47.25+14.77 54.33+15.76 19.67+ 5.21** 3350+ 7.14
10mg/kg 3780+ 943  83.60+ 6.34** 7540+ 6.31** 69.67+19.81 67.60+ 9.24**
Naloxone 5mg/kg 37.00+ 877  21.00+ 5.17 33.25+13.30 10.00+ 4.85** 2150+ 7.14*
Naloxone+ Morphine 1mg/kg 4650+ 9.50 41.50+ 5.74 4625+ 7.25 5467+ 6.17 57.00+ 9.65
5mg/kg 42.00+1201  60.75+13.31 42.75+17.92 46.67+14.26 39.50+14.87
10mg/kg 4343+ 790  63.00+11.94 69.60+ 5.82** 66.67+ 4.63** 4850+ 6.20

*. p<0.05, **: p<0.01

Img/kg FodFolME 90 2 1208 %, Smg/kg F
e 90 F X 2 10mg/kg FATAX=
30E01F 9 ZAXANN R vEle FATH
o2 fo% A ¢ F7HE Jeh A (Table 3).
Naloxone 5Smg/kgE ©% T3 #& o ¥
A 90 2 1208 F ZAA NN F3 2AE Y
E 1™ naloxone 5mg/kg 3 %9 morphine
1, 5 ¥ 10mg/kg £ FoAAE 10mg/kegS FHF
Tl 60 2 90 AR N F9%F FI1E Y
Eh) 2.2 (Table 3), morphine 10mg/kg = Fo
Tl vlEt & ¥ ol & YEh A £t} (Fig 2).

Apomorphine 400ug/kg G5 FHTS tiETo
v dta] ¥ W3E BolA %%teB morphine 10mg
/kgE Fo38}7] 9l apomorphine 400pg/kg A ] 3
T E dzTol vstd 60 2 90¥9 St F
Aoz #9352 rt(Table 4), morphine 10
mg/kg B% Fof el M3l 3089 W] &
93t A H(Fig 2).

Reserpine 5mg/kg ©= 59T 3 morphine 10
mg/kgE ¥ 8} 7)Aol reserpine Smg/kgE A3 2%
Z& thzFd vste 60, 90 ¥ 1208-F o FAF
228 Vel 1o (Table 4), morphine 10mg/kg

Table 4. Influences of apomorphine and reserpine on morphine-induced locomotor activity in mice

Treatment Time(min) 5 30 60 0 120
Control 4100+ 259

Apomorphine 400pg/kg 46.50+ 500 49.25+1527 2650+ 4.44 35.75+6.43 21.25+1.97
Apomorphine + Morphine 10mg/kg 2467+1065 54.00+ 987 7567+16.19* 7233+7.26*  57.00+2.52
Reserpine 5mg/kg 54.80+12.68 32.40+12.27 9.67+ 8.36** 2.80+2.08** 1.40+0.93**
Reserpine+ Morphine 10mg/kg  23.67+12.35 15.33+11.57 333+ 240** 1.00+0.01** 1.25+0.25**

*: p<0.05, **: p<0.01
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Fig. 2 Influences of naloxone(A—A), apomor-
phine(@—@) and reserpine(&—A) on
the change of locomotor activity by morphine
(10mg/kg, O——0) in mice.

*. p<0.05, **: p<0.01

v

vebl Ao (Fig 2).
3. 4S¥SO g Ay

Morphine 1,5 % 10mg/kgE 7tz B4 o3t
Fo4F 5, 30, 60, 90 H 1208 F 3 FFAF
34 Img/kg ¥ Smg/kg FATAME JA =
AEE Ho 90EFY SHXe FATHE F9
3 em, 10mg/kg FATANAE thd F743k= A
&g Ho 30 ¥ 6079 SHXE BATHOR F
Els}ﬁit}(Table 5). Naloxone 5mg/kgE ©= 5o

& gx2T BEte BT FAHoz {oft
Z;ﬁ:a e 2™ morphine §¢{3}71 ) nalo-
xoneS HAX| g FolAe vz vdted nF ¥
Aol & & 4= g112. ¥ (Table 5), morphine 10mg/kg

b5 Fo ) H3ld e Fadte AES JeERAY
(Fig 3).

Apomorphine 400ug/kg ©5 5o A] 60, 90 2 120
F5o A SATHo 2 Fo3 FAE e
W12 ™, morphine 10mg/kgE ¥ <3172 9| apo-
morphine A X3 Foll M= 2ol vl3ly o}
& Fadte %S veo 58 2 9089 The

Table 5. Influence of naloxone on morphine-induced stereotyped behavior in mice

Treatment Time(min) 5 60 90 120
Control 39.88+ 2.50
Morphine 1mg/kg 36.33+ 133 39.00+ 7.02 31.25+7.36 1567+868* 2750+ 9.51
5mg/kg 3067+ 296  34.00+10.01 25.50+7.77 2233+3.84** 31.00+ 6.52
10mg/kg 28.67+10.48 51.60+ 1.57** . 55.60+2.86** 48.00+6.66 39.20+ 6.62
Naloxone 5mg/kg 19.50+ 3.48** 24.00+ 3.79** 16.753547** 9.50+1.90** 11.75+ 3.64**
Naloxone+Morphine 1mg/kg 30.50+ 4.50 4350+ 6.38 34.00+9.06 34.50+7.09 46.75+ 9.70
5mg/kg  31.50+ 6.62 41.75+ 594 31.00+9.00 37.00+7.64 29.25+ 9.35
10mg/kg  32.00+ 294 3560+ 6.15 38.20+4.85 39.00+6.66 25.00+10.89

*: p<0.05, **: p<0.01

Table 6. Influences of apomorphine and reserpine on morphine-induced stereotyped behavior in mice

Time(min) 5

Treatment 60 0 120
Control 39.88+2.50

Apomorphine 400pg/kg 32.25+3.45 37.25+9.94 23.50+2.10**  22.75+0.85** 21.50+1.55**
Apomorphine+Morphine 10mg/kg 15.67+5.24**  37.00+5.51 37.67+7.26 25.67+6.06*  20.00+5.00**
Reserpine  5mg/kg 30.20+4.98 28.20+8.34 860+6.62** 10.80+598**  3.00+0.10**
Reserpine+Morphine 10mg/kg  9.67+4.06** 9.33+6.98** 1.00+0.20** 2.33+1.22%* 4.67+2.91**

*: p<0.05, **: p<0.01
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Fig. 3 Influences of naloxone(A—-~), apomor-
phine(@—@) and reserpine(4A—=A) on
the change of stereotyped behavior by mor-
phine(10mg/kg, 0——0) in mice.

*: p<0.05, **: p<0.01

7183 02§25 2 5(Table 6), morphine &=
Folgol vatdx FATAC R fog AAE U
Bl AAtH(Fig 3). Reserpine Smg/kg ©% FoA
AEAE Hee dzTdd vEld ZAaFHe mE
FATHCe 7 Folstd e, morphine 10mg/kgE
FoJ&}7) Aol reserpine Smg/kgE A X3 Fo A
+ WE+ 2 morphine 10mg/kg B5 T Tl v
gto} 25§93 34 e Avk(Table 6, Fig 3).

4. Rearing@i o CHst Mg

Morphine 1,5 2 10mg/kgE zh 7} B4 55t
23 5 30, 60, 90 L 1208 Foll =43 rearing
Y535 Imgkg FATAAE 908 2 1208 &
AR oA BAGHoZ Fo3 FHE UERAAL
5mg/kg FATANAE 30 2 1208 S AN F7HE
HER RS 10mg/kg FATAAE 90 % 1208
ZAX A §93 Z71E JeRRAT}. Naloxone 5
mg/kgE G5 FAF T 27 B3t Fotste
A%< Udello] 60 L 12089 7l FAIgH R
9392 ™ morphine 1, 5 ¥ 10mg/kgE Fo3}
7174 9) naloxoned A X & Fol A& tha F7ske
%S BY o (Table 7), morphine 10mg/kg &%
Roj ol H3tdE 6089 Frivtel FAGAHOE
Foj3t At (Fig 4).

Apomorphine 400ug/kg &5 FiA]l 5 L 3024
93 AE JeEHYA morphine 10mg/kgE 54
3}7) 7ol apomorphine 400ug/kgE AH X3 oAM=
A HE A4S vehllo] 5 30, 60 2 908 F9 =
AR eM 25 o AME B w(Table 8), mor-
phine 10mg/kgtrs Fojtol HElHE BF FA 53
o8 #o3 7#4aE YehiAv(Fig 4). Reserpine 5

g &% 54 rearing T A5 =70 Hl3HA
BE 93 L7 YERNSLI morphine 10mg/kgE
T oJ&}7) Al reserpine Smg/kgE AA X8 FolXe
2ol Hlske] 30 2 608 ZAA M= F7F E 5,
90 L 1208 SHANME frogt #AE Yo
(Table 8), morphine 10mg/kg ©5 Fojol] H|3te =
BE EASA 7§93 WEE JeniUcK(Fig 4).

Table 7. Influence of naloxone on morphine-induced rearing activity in mice

Time(min)

Treatment 5 30 60 %0 120
Control 1729+ 3.20
Morphine 1mg/kg 1567+ 2.72 1867+ 8.17 32.50+8.12 80.50+ 4.50** 71.75+ 5.01**
5mg/kg 20.00+ 551 26.67+ 397* 21.25+3.20 20.67+ 1.38 42.75+13.75*
10mg/kg 14.33+ 1.20 17.20+ 4.76 14.42+0.83 3867+ 5.60** 36.00+ 7.39*
Naloxone bmg/kg 25.25+15.07 25.75+12.15 30.75+0.31**  38.25+12.76 45.75+10.25*
Naloxone+Morphine 1mg/kg 1850+ 850  10.50+ 6.17 11.50+3.97 31.00+1443 3100+ 5.39*
S5mg/kg 19.75+ 312  32.75+ 4.94* 2650+4.91 33.00+ 3.28** 1350+ 3.90
10mg/kg  20.67+ 9.48 27.80+12.52 35.80+6.34* 2767+ 8.09 29.00+10.26

*: p<0.05, **: p<0.01
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Table 8. Influences of apomorphine and reserpine on morphine-induced rearing activity in mice

Time(min)

Treatment 5 60 90 120
Control 17.29+3.20

Apomorphine 400pg/kg 6.00+0.35** 125+ 0.95** 17.25+7.49 10.25+4.07 19.25+15.80
Apomorphine + Morphine 10mg/kg ~ 7.00+3.51* 6.33+ 4.37* 4.33+2.85** 7.33+2.20** 16.67+ 9.02
Reserpine 5mg/kg 37.00+6.10**  81.20+39.91 59.20+9.10**  61.80+5.53** 58.60+17.60*
Reserpine+ Morphine 10mg/kg 9.67+6.89 100.33+15.85**  99.33+6.35** 6.67+1.67** 0

*: p<0.05, **; p<0.01
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Fig. 4 Influences of naloxone(A——A), apomor-
phine(@—®) and reserpine(A—4) on
the change of rearing by morphine(10mg/kg,
O—0)in mice.

* p<0.05, **: p<0.01
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The Relationship between tiie Analgesic Action and
Behavioral Change by Morphine in Mice

Soo Kyung Kim, MD; Seong Ryong Lee, MD

Department of Pharmacology, Keimyung University
School of Medicine, Taegu, Korea

Many studies have suggested a relationship between the analgesic action of morphine and monoaminergic
systems of the brain. In this paper, the influences of morphine on the analgesic effect, locomotor activity,
stereotyped behavior and rearing by alteration of brain catecholamine contents were studied in mice. Morphine
(5 and 10mg/kg) significantly increased analgesic action and increase of analgesic action was inhibited by
naloxone pretreatment. Morphine significantly increased locomotor activity, stereotyped behavior (1, 5 and
10mg/kg) and rearing (5 and 10mg/kg), but were not affected by naloxone pretreatment. Apomorphine(400pg/kg)
did not significantly affect increase of analgesic action and locomotor activity, but significantly inhibited increase
of the stereotyped behavior and rearing activity by morphine(10mg/kg). Reserpine(5mg/kg) slightly inhibited
increase of analgesic action but significantly inhibited the increase of locomotor activity and stereotyped beha-
vior, and significantly increased or inhibited the change of rearing activity by morphine.

These results suggest that morphine induces behavioral changes in analgesic dose and these changes are
probably due to changes of catecholamine contents rather than opiate receptors in mice.

Key Words: Analgesic action, Behavioral change, Morphine.



