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Abstract—DK1001 is a thebain derivative, which is newly synthesized as an alkaloid analgesic. This study was
designed to study effects of DK1001 on the ligands binding Lo the opioid receptor subtypes, and general phar-
macology of DK1001. DK 1001 inhibited the binding of [FPHIDAMGO, a selective mu-subtype agonist, to the
opioid receptor of rat forebrain in a concentration-dependent manner. ECs, of DK1001 was significantly lower
than that of morphine. DK1001 inhibited the binding of [*H]DPDPE, a selcclive delta-subtype agonist con-
centration-dependently. DK1001(0.5 mg/kg) had no effects on behavior, body temperature, blood pressure, res-
piratory rate, and intestinal charcoal propulsion of mice. In addition, DK1001 did not affect on the contrac-
tilities of isolated muscle strips of aorta, ileumn, and trachea of rats. These results suggest that DK 1001 might be

a potent analgesic without serious side effects.
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oFEQ] PEA A AaAle] AE gl dEle] gled
A 7R ZAzrels} Hw, E3] opioiddl EE 84
subtypeel] Wit A4} Fhgel TEAA S, 54, WA
B FeA 4R ok 9 713 0] Ae]slE 2 (Blake 5,
1995; Narita -5, 1993; Reisine?} Bell, 1993; Reisine,
1995; Satoh<} Miniami, 1995), opioidd] <FE2] opioid
o] hat 2Euke-e] BA 53] subtypeol] st Al
e YAAE ARAGA 2 7)ol
Opioidl k&l F9¢ delabge F2U4Y A% 2
Aalabgole ol gelE T, 71%8] #E, gae] £, A
G EFA D ARLTIR B Fapgel gk 9]
2 AFAL mophined] S 4L YAl
o} m|ERE Fesl® FF2 JAF =], morphine F
Aol ST 12 345 ol 2oz 4
A =t A]Efg-%k-f] morphine- 7 17AFolli= Hr}
< go] glort, HHE Folshd A (bladycardla}b} !
haprte] deidet. OplOld?ﬂ g2 SgAA E A
gL vl AEFFHOE 2o)7] DA ARE 22 o
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A} AARR Bl 25k ARSEe] ST, o] A5 oF
22 Ae] F414 £S5 (propulsive aclivityy2 HA|A]7)
Zh8Ee] AAANDE AAAA, FEFTE SIS
(Reisine®} Bell, 1993; Reisine, 1995; Satoh®} Miniami,
1995). IH TR AlefokE FREAL] of2(gt dutere]L-
o Wgk ARE dFo2n Faide PEoRle oEg
4 9l o}2E o MAAlE Tgksld] £038) A=) H
Aelo obg3] AT Agolol) Flek Folat selhas)
72 28 Zez 7.

DK1001£ thebain -F5=A24], 2] ahd5l dzt=ol
= ZZAe|e). o] FEE AFeA Zsim LekelEH
ol FFEAE EpHglem™, o= 7]&€] buprenorphine?]
t} morphine® = =& 74_& Aot Ealoh g},
DK10012 opioidA A E2] wAql &]&A] whgdo] ke
Ae@ el (Zyartan 5, 2ERE). ©]gg DK1001¢]
71—?401. z]izl_g_o] o])q-_. 7\(13_‘5:];(]0(}: __. L-}-E.]—'lﬂoq OL]—
(Zvartau 5, 2 HLV) O ofejrlke] 7 rAE RS Adsk 4 ¢l
B agA A HF A AsiRl vl glen, oRk
Skelargel U AT 4Hg AT A



2UZZ0|= 3

oo E AFF Bk AejeF FREAQ] YR | =A
ZEA DK10012] opioid $~&Ael| gk B3Phite-o] 54
53] subtype AEA dulele]zhgo] w3t AHHEE FHHa}
37} 3pdt

Al

1

g

TE2H dE s
285 A2 Yurdaydin $(1995)2] HHE AMSS)

vt #1334, 250-300 g, Spraguc-Dawleyy= T3k
3)4) (decapitation))) 7, SA] forebraing E28ked -30°C
ZAAtd7A] Basiiel. i @l 222 forebrain 2
< FAE A F 500 F91] 50mM Tiis citrate 95§
(|l mM EDTA % 100mM NaCl E%, pH=7.6)1A T
ZJ3]-(1101110oemzatlon)ﬁ}‘ﬂ‘—‘]. FAlget 12—43 A4E=7)
(20,000 g, 4°CYS M3l 2087 PABEAZ F 2
Az /‘§71LF AAE-L oA SOHH F]2] Tris-Citrate ﬂ-
S8 AT o5k 2 g 35 WEG T
#HEA FAAEZ A /‘]‘&5]'°q1:]‘-

Mu $4-4] A5hke-5 5= PHIDAMGO(ID-Ala?%,
N-Me-Phe?, Gly-0l5}-Enkephalin, sepcific activity=55.3Ci/
mmol)E ARS8l 2™ | £2](0.08-0.7 mg), nonspecific bind-

g2 ¢18) 10 uM levallorphang AM-3}9AT} Delta 8-
A AL $six= [PH]DPDPE(|D-Pen2,5]-Enkeph-
alin, specific aclivity=36.0 Ci/mmol)y&- AMgstg 0w, ¥l &
o] A2 9] 100 uM DPDPEE AR-315Iw}. Kappa
e84 A3k 98l [PHIU69,593(specific activity
=30-60 Ci/mmol)yS AHEslgow, w5o|dgts-S 94
10uM U50,4882 ARE-sloict. B2 assay: wiplicate®
slo] Hel® B 8L 63] o|A} uHESlgct whE ERE
o] £ AlPHE-L 25°CeA 3, FAIRE wAlE ¥ GE/B
of 7}2] (0.03% polyethyleneimine® 2 A X|3t 7l) Aol A
Brandel M-24R(Brandel Instruments, Gaithersberg, MD,
USAYS AlMEsled ZAgMEEa v dghE-ge A143] 2218t
aet. oz A BElo] vi= WA EA4 == liquid
scintillation counter(Beckman LS 5801)& ARgsle] &4
stect. Ak dHxFAe] whilal S bicinchoninic
acid (Pierce, Rocklord, IL, USAYS AR&ale] &413)9iet
ZAZA YU ok RS 2
iuPs W 7|EL @S| et EHE
Mouse(ICR, male, 20-30 9) A13A FAelA ZFE3
G173 YZR el =4 AFA 9l DK1001 0.5 mg/ke,
ZOFE-Z A morphine 10 mg/kg H A8 Adp FE
E Sl FALTE AHETES] XP;'EL—%% gl 7lel g2
312 faaleloh. DK10012) 79 Asjelx] A3 hot
plate ¥ tail clip Z3Akel A -‘rl’/%lﬂ(Zvartau =, i) 7l
2z+89] EDI00S] 0.5 mgkgs AFF 2] FARIIH

=T
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48 /Y &S

Mouseol| 4 DK1001 $ei=2 218 A Hs)a,
o) 2okE & 7 Eo] picrotoxin H pentylenetetrazole
ol2 ol AP vlwalint.

Hak H=20 Cher HS

Mouses] DK1001 o ¥ ‘212“\]7& HHe R EAS
Loz RE oF 3om A AFeEFE: FAHLH H
FFE-EHN morphine Fedol 28 A2 g% fasigict.
QEEAH A2 =E HM

HEXUD SE2o| Cfet X2

217 (Sprague-Dawley, male, 250-350 g =HF(decapi-

tation)dled ZAMAA AL HEZ F KrebH| h5Eoo]
A AET BRE ThEe] Z—if A7) A-295% 0,/5%
CO2) E37LAv) FF5s Kreb¥ 3-8 ¥3hpe] &
S3lgith AEZo] Rl F DK1001E HARE 4%
oFE & ATe] EEA 849l cholinergic agonistql
bethanechol?) Z“"—Ef—m A8 2] A7)l FEAHE
249 W3S A A S7](Polygraph, Grass Model 79E,
MASS, USAyl B7)3ksie

Kreb#| $h5-8-e] 2432 o}z e} Zvh(mM, pH=74).

NaCl, 118.5; KCl, 4.74; CaCl,, 2.5; MgS0,, 1.18;
NaHCO,, 24.9; glucose, 10.0; EDTA, 0.03

HETES0| CiEt &S

Mousee]| DK1001 @ morphine sulfates Fof F-
charcoal meald- 7475 a1t 2 F 308 o] A
52 AAA A4S FEA FEFlM AR
charcoal®] °]§712lE ZAsIsivh. Ak Zole|
charcoal ©]5 |9 v]&E& Falo] o] F& (percen
ment, %)=. SFv}.

MOIXF He X=HE

Mouseel] DK10018- Foi3l3, YAAI7 F AdFe
ZARAA, fleF AR A 5]"4 W €] %“d’zﬂn W 3}
£ BFeiedch o F HERAAAE $1%k] 2L 10%
%7 E271 (formalinyl] AT g4at - AR4HE
AR Zheteel Easl3 AAgE F Hematolxylin-Eosin %
A (stainyshe] 24 FAEF FEBGH.
METAO ChEt 2|&E M

MEHY B AL fE T2

AHE AAAA €3 g ATE AEF F Kreb¥ &
Fgdda HFET FES wHEe] HE A7 AER0O5%
0,/5% CO% &I} TH=HE Kmbf%] 589 £3)
o Seatat, AETe] a}xu} = DKI001E $|A18}
Z4E oFE-S AgFe] Hrlsle] WAF= AL HEE
AAAZE7 ] BZ)E

Kreb¥ $h-4-0] 42 offje} Zrek(mM, pH=74).

NaCl, 118.5; KCl, 4.74; CaCl,, 2.5; MgS80O,, 1.18;

b=
3
Q
<
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NaHCO;, 24.9; glucose, 10.0; EDTA, 0.03
Her 9 Muol it X2
7FE(2-3kg)E Ketamine(30 mg/kg)® Xylasine(10 mg/
CESEEEIEE AR B P e
s Ao $RE AeR@Fd 2mmE A7
Hental BT A% P, el
ZEAI] DKI001S #AIEE 25 vlZ2eFE Fole] 2]
P4 D A AHE AAA27)0) BIskAe.
SEAOY thet SfRIRIE 2

Mo\ BT £520| Cist &2

AT ANNA 7 BES AED 5 Keed) 9589

oM HET BEE TEel AF A7) AYE95% 0./5%
C02 &&rlrr) F35% Kreb¥ 954 Z3hof o
Fatoith. HEol °17‘*1}E‘ F DK1001& #A& 7%
2 Adze Arislel BAEE £ WEE AA
A&7l 575k

Kreb¥| @45-gole] 242 elefie} FZeh(mM, pH=7.4).

NaCl. 118.5; KCI, 4.74; CaCl, 2.5; MgSO,, 1.8
NaHCQ,, 24.9; glucose, 10.0; EDTA, 0.03

MR a0l thet 58

Mouseel] DK1001& “Fo938}3l morphineo] €3t ZF5
o HE ¥, FA.
Al ok2 g A|of

£ Adel A o F A S9€4 Dupont-
NEN(Boston, MA, USA)Abe| A 70315 oh. Levallor-
phan, DPDPE, morphine % U50,488%= RBI(Research
Biochemical International Inc, Natick, MA, USA)EHE]
TU3d =k Tris, citric acid, norepinephrine, carbachol.

k

Ok 4a

=

r_‘,"ié,

[

EDTA, polycthyleneimine, sucrose, sodium chloride =
2] AJek2- Sigma(St. Louis, MO, USA)ZYE] Td3laic).
Scintillation cocklajl(aquasol)% PackardAH(Packard instru-
ment B.V. Chemical operations, Groningen, Netherlandsy)
of 4] F4dslarct.
=%l

APPH L Meant SEZ FEABIH. 484 294
o] ¢dofz] A= Prism(Graphpad Software, San Diego,
CA, USA)YE AR&8lo] ®])43 27 (nonlinear regression)A]
7 FAskg e Zhe] A wae] BAEY fe4 A
2 ANOVAZ 24 3 Neuman-Keul®] A7 (muld-
ple comparision test, Systat, Intclligent Software, Evanston,
IL, USAYES AH&-319ict.
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Fig. 1. Effect of DK100! on the ligands binding to the opioid
receptor of rat forebrain. Values represent mean =SE of 8
experiments.

AsaE=d, DKI00I 102M EX6 A% PHIDAMGO
gl gk JAE(% mhibitiony?} 12.7+£3.4%, 107!
M EEZdME 405+74%, 10°M FEAMHE 454+
104%, 10°M BEME 67.618.7%, 10°M FTol| A=
78.8+£8.8%, 107M =M= 90.2+7.0%, 10°M =
AME 84.6212.7%, 10°M FENME 90.0+7.6%, 10+
M EXdAME 835+102%0] G kFg 1). DKI1001Y]
PHIDAMGO ZgWHs- gA| &3l levallorphane & mu-
subtype®] % E#A|9l morphines} fAREE WS 1lehy
9320, levallorphanc 10°M x| X4= [FHIDAMGO
Aaree] e A (% inhibition)7} 13.1+£3.8%0]%°S
o 10MM FEAME 3011£6.8%, 101M EEoa=
214%64%, 10°M EFE)ME 62519.0%, 108M =
oAl 80.5%£3.8%, 107M FToA= 96.0£23%. 10°
M EE A 955+1.6%, 10°M S AE= 977+
25%, 10°M FXZl|AE 99.2+2.0%¢)% k. Morphine
102 M %o 4= PHIDAMGO A#ukéel] digk A=
(% inhibition)’} 4.8%%3.0%°]92w, 101 M FEe =
14.0+£32%°19 20 1010M BEAE= 223£87%°|%)
o, 109M EEAME 294%57%0]912H, 1080 M =
ol ME 592+£45%°1% 25, 107M FEAME 653+
14.3%°1%0.29, 10°M 2ol ME= 110.620.17%0] %2

10°M =M 9931 1.4%0)927, 104 M FEo M=

Table 1. EC;, of DK1001, morphine and levallorphane on the
inhibilory effect of P"HIDAMGO binding to the opioid receptor of
rat forebrain

ECﬁo(DM)

DK1001 0.02+0.001*
Morphine 23102
Levallorphane 1.2+0.2

Data points were analyzed by nonlinear regression analysis for
determination of ECg,. Values represent mean £ SE of 8 experi-
mnets. *p<0.05: Significantly different from others.
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116.0£0.5%°1%3 k. A QAlA] ZFHat D542 A4
F3 9l morphine’} ¥]Ested EES wf, DK1001£]
PHIDAMGO ARl b3t A&t 7178 5=
(ECs5p, nM)ye DK10018] 7% 0.02+0.001(n=8)2-2A,
morphine?] 2.3:0.2(n=8)%] H]s}ed F2l31A] (p<0.05) wHak
“h(Table I).

DK10012 A== Q] delta-subtype Z8AQ] [*H]DPDPE
AL FEEHY WIS E s, DKI001
10-11M FEof|A= [PHIDPDPE AgHI-ed) oigt A=
(% inhibition)”} 42+2.3%, 10°M H XA 95+
12.0%, 10°M oAM= 46.847.5%, 108M SZor=
58.0£8.1%, 107M FxEolM= 88.0+£3.9%, 10°M =
oflME 81.3£8.0%, 10°M EEA= 85.1+£7.6%, 104
M FEoAME 982+ 1.8%I¢vHFig 1). DK10012] [PH]
DPDPE ZFWE A &7= DPDPES] 73} 8|3}
2 o) fARE P Ve, PHIDPDPE Z3hike
AR &3] F-FEEE(EC,, nMy= DK10018] -4
1.26£0.31(n=8), DPDPEY] 7-$x 8.02£0.21(n=8)°] %=+
(Table ).

DK 10012 el 4] kappa-subtype agoniste] [*HJU69,593
Aol HuE o2 A Ak i (Fig 1), Al
2% 9] kappa-subtype agonistd] U50,4882] -+ [°H]
U69,593 Bgikgel] gt alx=r} 107M Fels
23+£1.6%°142H, 10UM FZeM= 02+0.1%, 1070
M B M= 0.5+7.0%, 10°M EEAE 22.9+4.8%,
108M F2e M= 27.3+3.6%, 107M EXeAE 49.6+
34%. 10°M EEMHE 65816.9%, 10°M ETolr=

Table IL EC;, of DK1001 and DPDPE on the inhibitory effect of
[*H]DPDPE binding to the opioid receptor of rat forebrain

EC,,(nM)
DK1001 1.26 £0.31
DPDPE 8.0240.21

Data points were analyzed by nonlinear regression analysis for
determination of ECy,. Values represent mean =SE of 8 experi-
mnets.

Table 111 Effect of DK 1001 on general behaviors in mice

DK1001 0.5 mfkg owphine sulfate

10 mg/kg
Straub's tail 4 10
Tremor 0 0
Convulsion 0 0
Righting reflex 10 10
Abnormal gait 0 0
Spntaneous activity 4 10

Each value is the number of mice showing clinical signs out of 10
mice used.
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96.1£2.1%°) %1

odZtZol=4 AEA DKI001 0.5mgkgs mouse
(CR, male, 20-30 g)2] el TEFALF ALFTES
dikel5S 2T ZAT mouse 10uF2F 4utE]el A
Straub's tail ¥/3%} 2PE-2-5-9] F7Hhyperambulation) ¥
AL depigdet a3y A2 (remor), 7 (convulsion)
W Bl AE el 28 (abnormal gait) VAR FEHA] ek
or], A H(righting reflex)?] 44l FAME T =] o
ok 743 opioidAl #FA| <l morphine 10 mg/kgS
mouse?] HEF ol TEFAEGES W, AHFE EZFA
Straub's tail FAME Apde-E-9) Z7l hyperambulation) &
2 viehgiek(Table 1), A/dAlLe] Wt 28-S A4}
7] 918ked mousee] DKI1001 0.5 mgrkg T35 =A%
ShEe ZHE of 3cm AAYEld AAeRE E33 A=)
DK1001 Foi] A=C0 36910284 ware]
37.2£0.10] ¥]3ke] 23t Ale]E vePiA] ko), mor-
phine sulfate 10 mg/kg FodZelAE 34240124 2T
ol B]3}od o] (p<0.05) A4=E AT Table TV).

A7ATA )= AAS Y3l HEART FEH
gt 2ka-g A9l en, AEFATe] HEAT A
EE F 107°MellA] 104M FE9] DKI001E &7t
3152 o) B $EA EoE ofeke ulRA] sl (Fig
2). Mouses] DK1001 Fo1% 5% charcoal meals 73
FoA8l5L 7o) Holof] THaF charcoal ol FAEQ] ¥]E(e]

Table IV. Effect of DK1001 on the rectal temperature of mice

Treatment Dose Body temperature(°C)
Veliicle 37.2x0.1
DK1001 0.5 mglkg 369102
Morphine Sulfate 10 mg/kg 342+0.1%

Values represent mean = SE of 10 experimnets. *p<0.05:Signi-
ficantly different from others,

100 -
—— Carbachal
=1 ———
S & { DK1001
o
i
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>
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D T T T 1
9 -7 -5 -3

-Log[Drug], M

Fig. 2. Effects of DK1001 and carbachol on the contractility of
isolated rat ileum. Each point represent the mean of 6 to §
preparations.
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Table V. Effect of DK100! on intestinal propulsion of mice

Treatment Dose Percent movement
Vehicle 646434
DK1001 0.5 mg/kg 642%2.6
Morphine Sulfate 10 mg/kg 38.6%£3.7*

Values represent mean = SE of 10 experimnets. *p<0.05:Signifi-
cantly different from others.

100 - _ ,
—— Narepinephrine

o
§ @l — DK1001
&
£ god
Q
=
@ 401
&
a.

20 -

D T 1 R S

9 7 5 3
~Log[Drug]l, M
Fig. 3. Effects of DK1001 and carbachol on the contractility of

isolated muscle strip of aorta. Each point represents the mean of
6 to 8 preparations.

8, %Yy A5G W, DK1001 Foize] o582
642+ 2,624 2L 64.613.490 WBle] 25l 2fe| B
yelhiA] ¢@3kovt morphine sulfate 10 mg/kg o7
M 38.613.724 UlRT ¥Fle] F<]3Hp<0.05) Z4
£ vehigich(Table V). DK10012] $J4le)=|AF Awt 2=
28 AL 98 A W 2273 A BEa We
27S x| ekl

AgaA] dEk J=)ake AAS $she] 79 AEd
T AS eEE g FES AAG o, HEEH

E 150 =
E
® 140+
w
L
o 130
2
o
¥ 120+
=
g 1148
I o 9 2 El a s 5] B
Time(hour)
E 120 ~
BE 110
g "%
m @
= 5 1004 M
® p
@ 0 L
22 90-
o
a0 . v .
Q 1 2 2 4 = & 7
Hour

Fig 4. Effects of DK1001 on hemodynamics of rabbits.

100
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5 od DK1001
g
= 604
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[~]
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e
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0 — —T T )
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-Log[Drug], M

Fig. 5. Effects of DK1001 and carbachol on the contractility of
isolated rat trachealis muscle. Each point represents the mean of
6 to 8 preparations.

Table VL. Effect of DK1001 on respiratory rate of mice

Treatment Dose Resplrgtory

rate/minute

Vehicle 123.5+£8.9
DK1001 0.5 mg/kg 110.3+£13.2
Morphine Sulfate 10 mg/kg 95.7+6.7*%

Values represent mean £ SE of 10 experimnets. *p<0.05:Signifi-
cantly different from others.

W AlTe] HE2AT|EWA ek EE F 10109MAM 10
M =2| DKI001E 71l of, A8 2 42 &
FAo| Hebs oJakg ujz|A] Yl (Fig 3). 7FE(rabbit,
2-3kg)ys wHHF WEFHo 2y gk o Alvkr(heart
rate)?] WHE AAAZ7|] Br|slgEd, DK1001 Fod
F A7 AFES FT 9 (mean arterial pres-
sure) A2=e] WP A=A olloh(Fig 4).

FEA ) dish =ik HAL flsled FFe HErHR
= FEH qE 28-S FEs o, AET|3Te] A
EFA71z0e)A A ERE 3 100MeM 104 M 5
DK100)& #7WslE S o, 3732 554 Hohe o
a2 AR ddehFig 5). DK10012] AA) EFa=i] o
g AMAL, DK1001 Folv-e] 9 3F5E 1103+
13284 279 12355894 Hgked 523 Rpe]E 1}
elfiz] ekekert morphine sulfate 10 mg/kg Fod<ell Al
T 95.7£6.724 WF7] vlste #28k(p<0.05) 4T
e eich(Table V).

ek
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738 vl Z1EAQ] morphined $|A8 opioidt$-
A THEAEES T2 mu-subtype£4 ¢1o] Asalas =
Blod 2122 ehdch Mu-subtype 84l 24
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AL 5FYA), ZF(miosis), AILEAs o Y7t
(euphoria) 52 "iZfek= AR od#x gic) A=jAql
kappa-subtype78-# 2h& 2FE-2 mu-subtypeT-8 ]
g Veplle AR EAM TS vepd), oj2
T2 ZFerzkgel] o3 Ao, mu-subtypeT&4 4
Aol uisle] AH3t F5akgol} FFAAZNE ] & AT
&}, kappa-subtypeT5A4] Z-gefE o3zt i4lel EF)
ZH(dysphoria), A'3=]44 (disorientation) 5% WEP7]=
got, Delta-subtyper8-4] E¥A|= Fp2%, &5, 98
94, 2594 2 A LS eIt (Blake 5,
1995; Narita -5, 1993; Reisine2} Bell, 1993; Reisine,
1995, Satoh$} Miniami, 1995). o]¢} #¢] opioiddl <2
o] S84 subtype A wEl 2 kL] EAe
chokslm 2 opioiddl FES] opioid&Alel gk A
2-2] EX E3] subtype selectivitys opioidd] Aleke] I
el 7| AHHo[e}, olof] £ o)AM= FF w3 opioid
8:719] 2+ subtypeol] A€ ] WAL 9IRS ~&H) |
g Aghkeol vxe AlojefFre] dHE o= ZFA
ol DK10012) %33k~ 7M3}ed 71522] morphine®] AHE
A3} w] st

Ag Az alejefFRel DKI001-2 mu-subtype?] 5.
B (full agonist) morphined} B]5gr oFA-E vjEhig]om,
morphine?} ECyZE Bla3le] BSks o, 7 7= (potency)
= 238 morphineRth YS3A 2 A2 FFHY
21 mu-subtype®] AE@AEA AA|oMe] ZFHet 25
g5t 7l daAde] gl e A7he o|#d DK
10019] A& Saferle] 7=t A FEas A 2 oS
Adle] FPSAE A F S ol 22 737 &
Aoz 7=t Eateh)s}l, DK1001-2 84 A3iks
Aol A delta-subtype2] HE#HA¢l DPDPEY 8|58 <F
e VERiglen, ECyis vlamsted Bskg W, 2 AS
7} DPDPE®} )8} Aoz FHEEo], delta-sublypeT
A $iAEzAM] A E RAF . 2=t DK1001E
kappa-subtypes=8-A4loll = e Jgg v]RA] g e
2 DA 0|7 AAe A thebain?t HRE
opioid L #F=hgeo] 2-87)He]] mu- I delta- opioid
842 B39 2L 7S AARE Acetos (1999)2]
B vol AHAlg HodFal 9ot

OpioidAl F&e] $8% G282 5434 A% o
AR o) el ® FF, 71ES] WE, Aale) EE A
g 3% oA A AFLTIATY o] li(Blake
£, 1995; Reisine, 1995, Satoh®} Minjami, 1995). I1&
BR Q23 gAReEA AFAQ] DKI10018] FF41%A
A, ZFA, AT f kA oelabe- AL B
Holh@E] &, 1997). ¥ dT<lAEe DK10014] 55
AAA, ZFA, A99A4 2 HATdA L] dulefe]ahde|

A& ARE sHsTA} AHE APt AY A o
Z2 o) =4 ZEA 9] DKI001S Straub's tail @AF= AP
$%9] Z7H(hyperambulation) #A-E- Yehfgien, ol
=] 2-2%9) morphineToiA) FAHE ALl 7P
(Kuribara %5, 1994; Loggis, 1991; Narta%, 1993a;
Narita 5, 1993b)2} A4S vlebdfigiel. 28t A4
(tremor), 74 ¥ (convulsion) 3 B]AAFA ¢l ¥ 3] (abnormal
gait) AR FgR] dgkon, HbAk(righting reflex)®]
241 AT FHFFR] ¢koteh DK10012 morphine sulfate
o} 2] AL tsled HobE GRS HAA] Litt.

AARA okelabg- AAE fEle] HELHT 5
gk 2hgellA DK1001S AEEgTe] 5 drd
o35Fg w|x|#] 9¥¥r}. Morphine sulfate Fo32HE 2
mouse®] DKI1001 F<J¥ 5% charcoal meals 7375
F 228 4Rk Zojo]| W5t charcoal o] F&3 27
Hlsle] f2)gt Aol S el edsith. DK10012- $14l o]
27} A 2p5ahg 728 6] AAlg He A HAL 2
T M= BHE Helads vepiA dslet. AP«
gl ofejakg- S flsle] Y] HEYR A AT
Z2o) g 2H4-& B on, DKI01S HEEH ¥
A2 FEA U2 Gg u)XA] dotdt SRS v
T e g ¥k g Aul(heart rae)?] HIHE
AAAZ7) S B/sIE, DKI001- AEEES T
Sulok(mean arterial pres-sure) I AlReel] HHE o3k
2 vAA dokeh ZEA W GRIEH- AL Hsle
39 HE2BT 5 gk 8-S HFeH,
DK10012 H&7|Re] $5A0] HoE Fgs nAA
slo}e}. DKI1001E A aE4l ozt Ay Aselr =,
3] H|ste] f203 Aol el ggter], o=
morphine sulfate FodZelx] T2 TFAAe} ZE P2
= 259

o)Akl A12jekERel DK10018) Putee)ahgol gt A
HAYNE S3tsled B o) DK10012 ZA, A", A &
FAA o] 25A7A dubiata-g HoelA] ¢bg F o}
Uz, gake-goA o) 949 4 AgRA Fabg-
S oA o= Aoz AZAE.

o|ake] 483 AR ol UAwlefe]Rhgol wigk 32
HE Zele] B o, AYepFEel wdzRe)= A
DK10019] 7}83 282t 7148 mu- 3 delta- opioid
$8A4F AN oz vERY Ziom AzEen,
ASFHE 7dsks g4 A48k HuelA AAs A
Ald Bk S vfehlA] o8 Ao Z AREAR.
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