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Abstract — General pharmacological properties of -muscone, the major component of musk, were investigated
in mice, rats and guinea pig. The administration of /-muscone (1, 10, 100 mg/kg, p.o.) in mice had no effects
in general behaviors, and no influences on analgesic actions and normal body temperature. Muscle relaxant
action, intestinal propulsion and gastric secretion were not observed even at the high dose of 100 mg/kg. [
Muscone (1, 10, 100 mg/kg, p.o.) given to conscious rats showed no effect on mean blood pressure and heart
rate. Tt showed no direct effect at 2.4 X 107 mg/ml and 2.4 X 10® mg/ml in isolated uterus of rats and ileum of
guinea pig, and also had no inhibition of contraction induced by oxytocin and histamine.

Keywords[] -muscone, general pharmacology

AVERE AlEkAlS(Moschus moschiferus 1.) = 1 Y12
2AFE [ E(Artiodactyla) ALEIH(Cervidae)]e] <719]
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3it}. Atropine, histamine, aminopyrine, heparin, chlorproma-
zine, propranolol & AJz|edokl Fao]] Al BE Aeke
Sigma Chemical Co.(U.S.A)Z ¥&] Falaledc),

b= 0|Xl= A&

A3 20-25 go] A4 vl A8 Al gslg o], Irwin(1968)
2} whyiol| whe} Agdstedct. Muscone2 1, 10 2 100 mg/
kg §ko 2 7 Foiqt ok 05, 1, 2, 4 2 647k Fo
T AlolAlol Ba duk-e BFaslelo). o] & 77k
AL A Bolqt S4F 9 Aol 32 Aadalgid).
HZeF= 2 4] chlorpromazine 10 mg/kgg 7475339 c}.
Exg

ZAF Writhing &

A 20259 $4 AT ALsiom, Whitte
(1964)2] whyel wel Agsigdc}. Muscones 1, 10 @
100 mg/kg 8-%0 2 7 FFoIg vh-g 308 Fol 0.7% ace-
tic acid-saline-8-<-2- 0.1 ml/10 g&] =k e &8 B7}&A)38} o}
£ 108 & He 10% E9+e] & writhing syndrome k4 5]
75 FA3sldc}. d=2FE24] aminopyrine 50 mg/kg
A7Folasn

Hot plate &

A% 20-25 go] A oA Z A3} 0w Lmuscone
< 1,10 2 100 mg/kg S30 2 AT Fsigic). TEuk
&8 55T E fR 5+ hot plateo]] =AI~4A) SejEz 4
Bolol A2 o Re] Aol LF o) AL AR =
Al 2 A FEZ sloiond, AP EA FoIAA, 30, 60 2
1208 ol 247+ Sdslodct. k22 4] aminopyrine 50
mg/kgS 7 TFod st}

HAR|20 O[Xl= FEt

Ag 2025 g 2] 34 ohenE APl syl on,
oFE o 2o digital AA} A2A 2 A L2 27
@t ¥ lmusconc= 1, 10 & 100 mgkg 230 2 7 L=oig}

205, 1,22 447 $2] A2 SAsge iz
FE & = aminopyrine 50 mgkg S 772 Foislgt.
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sol Phe AHAERS o 220l Hukg A
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0]31 zhg oFidele} A st} dRekER chlorproma~
= F-od slgdct.

4
75
1

}.

N—vcl'tﬂ‘>‘—‘-'—:—'
«!noﬁ,m’ —Lo

<]
3

zine 10 mg/kg2 A2
Pull-up A8

ARz 5-F A ogh Lolbzhgwtg A

$15}o] Deacon} Gardner(1984)2] vl of] S5} A& s}e]
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24X7; AAAIRL A% 2025 g9 o4 vR-E ARMESted,
Takemori 5-(1969)¢] ol w}e} musconed- 1, 10 2 100
mgkg S=E0 2 ATRIgt th 308 Fol| 3% charcoal
meal(0.5% CMC-Na -8-o]] #2}) 0.1 ml/10 g2~ 7-7-F1 3}
o 208 Foll AAATNE TS ABele] HERT 2o
WRLTF A2 old-g SHsled MEE2 BUTA DY
Lo, ] ZHE 2= atropine 10 mgke2- T2 Fostgich

FIAZH|M| O[R= HEk

A% 200 g W2l e] A HFF 2442 AAAZ] 5 Al
o] Alg-8lsdr}. -Muscone2 1, 10 3 100 mgkg S8ke 2

Fol gt vhg 308 Fol| ether »}3|d}oflA] Shay S(1954)

o) wigol we} fE2F Aaseeh A% 442 T ot
e AAAA A8 AED F Al AR AHD
H A2 3000 pmell 4] 1087 A4 Feldh 5 ol gul=t
PH, A% @ FAbEREE SR sl ) Al o FAkEn|k
2. 0.05N-NaOH <p2-ol 0 & A slo] ralejoh(FL= pH
7.0). t)Z2FE-2 ranitidine 20 mg/kge- 7= FoJsleic],
29t 9l Aldk0l| o)X= %ck

A 250~300 g 2)9] 34 3FE sodium pentobarbi-
w40 mglkg ip)2 PHAAZ] F 9F R FAL Ea) shal
AEALB71=] PEI0 catheterS AFslm 2 wbhsl ol
PES0 catheter& 3315 %3] mid scapular regionell 4] Eu}t
2.5 mAolW gt o]uf catheteri= heparin -£-24(100 1.U.)
o= A3) Yt ewel DA FHEE R 2447
A F AYgE sy, 7@k (mean arterial pres-
sure, MAP)®} AlubE<p(heart rate, HR)= o8] 5206 14
% catheterZ computerized physiographel]l <17 % BP trans-
ducerdl] A&3ted ZAI3}eiri(Wong 5, 1990). 5-E-& <F
2417k et obdsl 2 A-g-A17] &, lmuscone 1, 10 Y
100 mg/kg £9k0 2 AFEST The 10, 30, 60, 90, 120,
150, 180% zkA o8 HFidqt o Aulssg Z3sioic)
| Z2FE-2 propranolol 100 mg/kg2 373 Folgledv}.
HEZTI0 cfgt &2

B3 FHEXZ0) thst =2

A 200 g 2] 2] 9351 B F o] B-estradiol-3-benzoate 0.5
mgé WAfel Wekslo] TRFAST 2442 Fol A
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FEE vHE+] 20 ml organ bathol| &3}
. De Jalon buffer(mM : 154 NaCl, 5.63 KCl, 0.54
CaCl,, 5.95 KH,PO,, 2.78 glucose)E Al&-slelon A2
R 5= <) carbogen gas(95% 0,+5% CO)E A% £3)
Fol3, o8] 25 = 330 E 319t} Resting tension &2
0.5 g2 F9lon A=) W3l isometric transducerE %
3l computerized physiograph = 7]-&3}oir}. 222 #3=3}
3 oF 147k Z9b kA A 7] 5] L-muscone?] =) 2;4-3
oxytocin(3 X 10°~3x 10” [U/ml)e]] 28 F=22k-2e) 3
ujx= 23s DAl A¥AAN= AT 224
oxytocinih-E FEH 2 A4S we| HHpSAdH of
& MEg2 depsic

Guinea pig X&2/=0ll [t =2

24X 7} Tk AAE A2 300 g HY e 24 AU =L &
F 7eh AAAZ F HAE A 2oto] oF 2em Dol 2
Zrz} 20 ml organ bathel] #-=3tdc). =] A2 Krebs-Hen-
seleit bufferf(mM:118 NaCl, 4.7 K(l, 2.52 CaCl,, 1.66
MgSO0,, 24.88 NaHCO;, 1.18 KH,PO,, 5.55 glucose, 2.0 py-
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< R #lsles E9F carbogen gasE AlS TFs] FUo)
Resting tension2 2 0.5 g2 9] oo A2o] W3l isome-
tric transducerE- £3) computerized physiograph=®. 7] &35}
grh. B dstn oF 142 Bl HAHA F -

muscone?] ZA42H&-3) histamine(10™* M~3>< 10° M)el] 2]
g & vixE 5398 FEEeh AgAE A5
37} 22 o)| histamineTH-& FEE T 2 -3 % we] &=

S2poll che WE-2= vehge
HAEI

£ AHE AT £E272 Yehislsh A8
vl we Ay -
(one-way ANOVA)S. 2 7aalg] o
wae] P gho] 005 IRl A58 FANHLE 594o0]
oicka st
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s ojxl= Fe

ruvate)E AHL319 00 25 37CE FA|AA F AF Table [o]|A4] B wle} zro] oFA o FE4 9] chlorprom-
Table I. Effect of I-muscone on general behaviors in mice
ltems 0.5 1 2 4 6 (hr)

A B CDEADBTCDEAUBTCDE B C D EADB C D E
Locomotor activity o 0 06 1. 500 0 15 0 0115 O0UO0TUO0TO0S5 0000 4
Writhing response o 0o o oo 00 000 0 0 o0 0000O0O0OUDOOO0OO0OO0OO0
Fighting o 0 0 o 0o 0 00O OO O O0OOODOODODOOODODOOO O O
Stereotyped behavior o 0o o o 0o 00 0606006000 0 00O O0O0OO0OO0OCO0OO0OO0
Convulsion c oo ¢ 0 0O O0OOOCOOOCOOOOOO OO O0OO0OO0COO0O0
Tremor o 0o 0 00 00 OO0 O O0OOODOOCOCOODO O OO0 0 00
Exophthalmos o 6 000 00 0O 0OOO O O OOCOOUODOO OO0 O0CO0O0
Ptosis 0o 0o 0O 0O 4 0 0 0 0 5 00 00 400 0 0 3 00 0 0 3
Piloerection o o 0o o0 000 0 o0 0O0O0OO0OOT OOOODOODTOTOTO0OUOCOO0
Tail elevation o 00 o0 000 0o090O0O0OO0OO0OTO0OOOTO0OO0OO0OTO0OO0OUO0OO0O0
Traction o060 0 000 0O0O0CO0CO0ODO0ODO0ODO0ODO0OO0ODTO0OO0OO0OO0OO0OO0 U0 0
Motor incoordination o 0o 0 0O 5 00 0 0O S5 0000 4 90U0UO0TO04 0 00 0 4
Muscle Tone o 0o 6 0 0 00 0 0 0 0 00 0O0OO0OOUOO0OO0OO0OO0 OO0 O
Catalepsy c 0o 0o 0O 40 0 0 0O 5 0O0OO0OO0OS5O0O0O0O0Cs5 00 0 0 3
Righting reflex 6o 0o 0 0 0o 00 OO0 0 OOOOOOTGOOUODWOUOOOTUOOO
Pain response c oo 0 4 0 0005 0 00 05000 0 3 00 0 0 2
Pinna reflex o o 0o 0 0 0000 0 00 0 0O O0OUCOUOOTUOUOOTOUOO
Pupil reflex o o 0 00 0O OOOOOOOUOOOOTOTUOOTUOOOOOO
Skin color o o 0 0 00 OO0 O0OOOOOUODOOOODOOOTOOOO0OO0OO
Respiration oo 0 0 400 0O0O5 00005 00O0O05 000 0 5
Lacrimation o o o o 0o 0 0 00 000 00 0600 0 0 O0O0O0O0OTO0OUO0OTO
Salivation o o oo 0 0000 0 0 00 0 0O0O0OOOO0ODOO0OTDO0OTUO0OO0OO0
Urination o 0o 0o 0O 0O 0O O 0O 0O O0OOCGTOOTUOOUOUOOT OUOTGOTG OTU OTUO
Diarrhea o 0o o 0O 0 00 0O0 00O O0OOOTU OOU OUOOTU®OUOUOTOTUOFUDO
Vocalization o 0 0o o 0O00 000 00 0 0 0 0OOTO0ODO0OOTO0OUO0OO0CO0O O
Death o 0 0 0 00 00 00 O0O0CO0CO0CO0OO0OO0OO0O0O0CO0C 0 0 00
Each value represents the number of abnormalities on general behavior (n=5). A; Control (CMC-Na), B; l-muscone 1 mg/kg, p.o., C; I-

muscone 10 mg/kg, p.o., D; [-muscone 100 mg/kg, p.o., E; Chlorpromazine 10 mg/kg, p.o.
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Table II. Effect of [-muscone on acetic acid-induced writhing
response in mice

Dose (mg/kg, No. of writhing Inhibition
Treatment po)  syndrome for 10 min (%)
Control - 25.0+2.1 -
I-Muscone 1 22.6+2.9 9.6
10 212415 15.2
100 21.4+1.6 14.4
Aminopyrine 50 8.111.3* 67.6

Values are means=S5.E.M. for 10 mice per group. *Significan-
tly different from control group (p<0.05).

azine & - E7 2, MRS, THHES, 2477, 37
, TE47r 4 ZAlo] BgEglt) -Muscone-S k71

S

EUUE HohIE B T2 VTR S0
S o2 A] et

ey

ZAlF Writhing &

0.7% 4oz 842 AFAGA BT AT
45 Fa 25.0x2.10)190 20, oFAd W Z 249l aminopyrine
& o] & 68%7HA) 73X # k. FMusconed R -S-2k-ol)
Al writhing 855 2F7} 7+4A)7]= Akt vehgl & B

[+]

ii_i

223} Hol7} ¢
Hot Plate &
Hot plate 8- o] &3} 21 & ]goﬂ/q ol = EA ol am-

inopyrine-2 Fof 305 “;—l 608 ol T v]E] FEH

S AZbE @A FA] kA Zﬁlf’_‘-']-, l-muscone-2 | F7-H]

#}o]7} 9191w} (Table III).

t}(Table II).
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Table III. Analgesic effect of [-muscone by hot plate method in mice

Table V. Effect of -muscone on traction fest in mice

Treatment Dose (mg/ No. of positive mice
ke, po) 0 05 1 2 4 ()
Control - 0 0 0 0 0
I-Muscone 1 0 0 0 o0 0
10 0 0 0 0 0
100 0 0 0 0 0

Chlorpromazine 10 0 10*  10* 8* 7*

Each value represents the number of mice showed muscle re-
laxation (n=10). *Significantly different from control group (p
<0.05).

HANI20| O|X= A

Table IVellX B wie} zro] [-musconed 7753t
B 47 A Aled ST Ao 2T ST 4
ALl olFH dRe AT + ARled, WHEE
Z el aminopyrine< o] 30% ] 1A3F 74| F-2]49)
= AL 3 A4S vehdiich
=220l 0|x|= g

I-MusconeS- 7 %48} thg- 44| 7k 74A] o AE o] 8-
slo] AgAgS AA g AT Fo| kbl of 7 FEkS
ol =A] ¢kgkont, okAde]2-E2l4Ql chlorpromazine-2 F-of
F 302 5-H 4X 7 7R R -9]/‘4 U THo| AR Bl
cH(Table V). m8t AAz2hE 55 A7 €3 o2t
S-S Fasly] ¢8| %ﬁ—]i o]-g-&F pull-up A3 ol 4] =
[-muscone-2 Zo) =28 viehy|X] ekglel(Table VI).

SIZZHA O] CHE HEF

TSSO e 58

Daose Time (sec)
Treatment
(mg/kg, p.o.) 0 30 60 120 (min)
Control - 9.5106 8.6x07 8.5%0.7 8.0x05
I-Muscone 1 10.3+0.6 10.4+0.7 10.4+0.5 9.0+0.8
10 9.51+0.6 10.01+0.6 9.5+0.5 10.3x0.5
100 10.4+0.5 10.4+£0.9 9.6£04 9.3+0.4
Aminopyrine 30 9.5+0.5 19.3+1.2*% 13.6+1.4* 10.7+1.0
Values are means +S.E.-M. for 10 mice per group. *Significantly different from control group (p<0.05).
Table IV. Effect of /-muscone on the body temperature in mice
Treatment I?osc Body Temperature (C)
(mg/kg, p.o.) 0 1 2 4 (hr)
Control - 37.6+0.2 37.7+0.1 37.5+0.1 372402 37.2+0.2
I-Muscone 1 37.84+0.2 37.6+0.1 37.5+£0.2 37.3+£0.2 37.0+0.2
10 37.8x0.1 376101 374401 37.1+0.2 37.1+0.3
100 37.7£0.2 37.610.3 37.710.2 37.4+0.2 37.4+0.2
Aminopyrine 50 37.7+0.1 36.9+0.2* 36.6+0.1* 36.840.1 37.0+£0.2

Values are means = S.E.M. for 10 mice per group. *Significantly different from control group (p<0.05).
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Table VI. Effect of -muscone on pull-up test in rats

Dose Time (sec)
Treatment
(mg/kg, p.o.) 0 0.5 1 2 4 (hr)
Control - 5.2+0.5 5.1+04 5.7+0.8 5304 5.6+0.6
[-Muscone 1 54103 5.9+04 5.5+0.5 52+04 5.1+05
10 5.9+06 57105 5.81£04 6.6+0.5 6.00.6
100 5.84+0.4 5.7£04 5.7+£0.6 52403 6.31£0.5
Chlorpromazine 10 5.8+0.7 5.2+0.5 9.2-+0.9* 18.1£1.6* 24.34+1.6%

Values are means +S.E.M. for 10 rats per group. *Significantly different from control group (p<0.05).

vh¢ o] Afppgs Aol Lmuscone 1 mgkg T
TollAE -1.9%, 10 mgkg FolTollA= 63% E 100 mgkg
FoAToN e 8.7% BA ATl o} kg v]A
x| F3led). oFd | =EA Q] atropines Adlams-g ok

Table VIX Effect of l-muscone on the intestinal transport of
charcoal meal in mice

Treatment Dose (mg/kg, p.o.) Propulsion (%) Inhibition (%)

rou

Control - 62.1+1.3 -
I-‘Muscone 1 63.3+3.7 1.9 34% 72X FH(Table VII).
10 58.2+3.5 63 o= H|0f| 0lx|= HEk
_ 100 56.7+2.4 8.7 I-Muscone-& ¢]e83] 2hgoll glo] ]l Eulek, pH, 4t
Atropine 10 41.1+1.9* 33.8 ol = 1w = . I
: — = g FbRu w5l 22T Abo) 7t lglend, oF
Values are means-+S.E.M. for 10 mice per group. *Significan- A FER <) ranitidine & $]AHu]2k, AE @ Eal Bl

tly different from control group (p<0.05).

Table VIII. Effect of -muscone on gastric secretion in rats

Total acid output

Treatment Dose (mg/kg, p.o.) Volume (ml) pH Acidity (UEqg/ml) (LEq/4 hrs/100g b.wt.)
Control - 7.0£0.3 2.15+0.05 92.7+7.7 358.4+415
I-Muscone 1 7.6x0.7 2.34+0.08 74.8+6.5 306.1+40.6
10 6.9+0.7 2.24+0.05 774%55 302.0+26.9
100 7.7£0.5 2.06£0.07 92.8+9.7 376.8%374
Ranitidine 20 3.8140.3* 2.43+0.33 56.8+4.6* 114.54-17.4*

Values are means-+S.E.M. for 6 rats per group. *Significantly different from control group (p<0.05).

Table IX. Effect of -muscone on mean blood pressure in normotensive rats

Treatment Dose Mean Blood Pressure (mmHg)

(mg/kg, p.o.) 0 10 30 60 90 120 150 180 (min)
Control - 103.5+3.0 1100+25 1043+3.4 1005+3.3 992434 100.2+3.1 100.3+33 100.2+3.2
I-Muscone 1 992+35 107.4+42 994+44 96.6+33 95.0+2.6 942-32 942431 94.8+3.7

10 102.8+1.8 108.6xt3.1 102.6+2.0 100.8+2.0 992+25 93.6+21 1004+14 96.6x2.7
100 105.8+4.2 110.6£2.6 106.2+4.5 102625 99.814.8 99.0+4.3 97.0+54 96.6L4.7
Propranolol 100 108.8+2.8 116.0+2.6 1102£4.6 104.2+3.6 1047+2.7 101.84£3.7 101.0+4.1 100.743.1

Values are means+S.E.M. for 5 to 6 rats per group.

Table X. Effect of I-muscone on heart rate in normotensive rats

Treatment Dose Heart Rate (beats/min)
(mgkg, po) 0 10 30 60 90 120 150 180 (min)
Control - 362.3+13.6 384.2+10.7357.5+10.6 367.7L7.9 364.8+t11.5 373.3+144 367.0+12.0 370.3+16.3
I-Muscone 1 367.0x11.4 400.6+8.4 380.4+9.0 3704+91 358.2+13.0 355.0L£15.0 369.4+19.9 371.0+19.6

10 351.0+14.2 377.24+24.2 352.0+£17.2 35324123 353.6x12.3 349.2+22.1 368.0+164 347.0115.6
100 357.8+11.2 384.0£6.6 3822+157 370.8+89 3622485 366.2+£17.5 3474173 351.8£5.9
Propranolol 100 361.5+11.8 340.7£11.3 289.8+22.6* 250.8+17.4* 250.7+19.0* 248.7+19.4* 249,51 22.6* 252.54+17.7*

Values are means +S.E.M. for 5 to 6 rats per group. *Significantly different from control group (p<0.05).
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Fig. 1. Effect of [-muscone on oxytocin-induced contractions
in isolated rat uterus. @; Control , W; [-muscone 2.4 10 mg/
ml , A; -muscone 2.4 X 107 mg/ml.
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Fig. 2. Effect of /-muscone on histamine-induced contractions
in isolated guinea pig ileum. ®; Control, B; [-muscone 2.4X
107 mg/ml , A; I-muscone 2.4 x 107 mg/ml.
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