E5erZsa|A|, The Journal of Applied Pharmacology, 9, 63-68(2001)

S 2A] (R)-JG-3812] YHier2| &t
_-Au-'_

28 - 0|43 - FAM! - wEI1 - 3

R opesy, M ersa ophE),

. ERA2 - o|Mal*
2GRS T Fa

General Pharmacology of (R)-JG-381, A New Antidiabetic Agent

Woo-Yong O, Sang-Ho LEE, Sang-sup JEW', Hyeung-geun PARrk!,
Kwang-Su Ham?, Jang-Sup Cro® and Sun-Mee LEE*
College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea
{College of Pharmacy, Seoul National University, Seoul 151-742, Korea
2Central Research Institute, Pacific Pharm. Co., Ltd., Anseong 456-370, Korea

(Received March 1, 2001; accepted March 23, 2001)

Abstract — General pharmacological properties of (R)-JG-381 were examined in laboratory animals to inves-
tigate its safety profile. Administration of (R)-JG-381 (50 and 100 mg/kg) in mice and rats had no effects of
general behaviors, central nervous system of the animals in test systems of pentobarbital-induced sleeping
time, writhing syndromes induced by 0.7% acetic acid, chemo-shock produced by pentylenetetrazole, and,
however, had mild effects on motor coordination. Heart rate and blood pressure were not changed by (R)-JG-
381 treatment. (R)-JG-381 also showed mild effects on intestinal propulsion and gastric secretion. These
results suggest that (R)-JG-381 dose not exert serious pharmacological effects.
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-3 5} (Seniore} Sherratt, 1968; McGarrys} Foster, 1974;
Kean2} Pogson, 1979).

ghE Ho $-(1986y2 S=]A1= ]'(aJkylglyc1dlc acidyfr=
AT FABIEAL o) Fe] FAFS] g BE ¥ ohut A
AW Ao Ak AFstE HA3] HAEH B EE=E
o} W =|u}AF Alzlel Q¥ FA9l camitine palmitoyl-
transferase3A3-2 A2 B 73193 cF(Ratheiser 5, 1991;
Wolf, 1992). o]={3t 71319 A4 =7siAz sfude]
A E% fEAql HglslEAREE 599 Byk GuldenAl
9] etomoxir(ethyl 2-(6-(4- chlorophenoxy) hexyl) oxirane-
2-carboxylate, Fig. 17} 9127 o]e] iAo|AAA F R
forme] g@7lekgaz} :LT—'—}Jl glth(Agins 5, 1991).
T2t etomoxir®] 7A-¢ AR EA 0] 9lE AR Bl
HROA, o2 3] YA F WA BAZAMY o] &
| gich(Ratheiser &, 1991; Wolf, 1992). o]=13t 2¥]A]
EAH #3Eel Aisle] B d7g M o o =
ASS PN 2F dgdsiaheo] glom Anias
AL iR o= 1G-381(ethyl 2-[6-(2-thienylmethoxy)
hexyl] oxirane-2-carboxylateys A HohFig. 2). =3k
FHZo e 1G-3819] dAlo)AAEA F R formd Mz oR
B9 racemic formiel T3} HF7kekgo] Q&
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Fig. 1. Chemical structure of etomoxir (Byk Gulden, Conslance,
Germany). *Chiral center.

Fig. 2. Chemical structure of JG-381 (C,.H,40,S, M.W. 312).
*Chiral center.
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(R)-JG-381(Lot No. MKO00303)S A-guslm oFshus
T weR A Alisie ot njEAS wE £
3t oil}e] YA ZA] YARAEHT 0.5% sodium carboxyl-
methylcellulose &2 (CMC)S SrlZ o] A&l AR5}
o3v}. 7)ebr)eke Sigma AHSt Lounis, MO, U.S.A )M <=}
W AT dFARE AN

MESE

200 g 2l9] 24 Sprague-DawleyAdl 3F, 20-25 g2
ICRA -4 Ph9-2F A GAAll A Fgdo}, ke, <5
o] A= FEASAA F3A7 3 S9H A
Pasle] A FERRE BE A A3l A
AW W2 1247 DA eR AHE Ay, &
E 23+ 1°C, AFNEE 551 5%% LA FAEIEAH A
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A% 25g8%e] 4 wAE A3 2H, Irwin
(1968)2] ¥iRlel wet Ay stget. (R)-IG-381& 7T F
T THE 3020lA 2408 Atolel] AL BA Ale]A of ¥
T Jubsd e AT E2EARE 0.5% CMCE 7
TFofalodtt.

SHEMEA ¥ @S0 OX= dE

Pentobarbital T=HA|ZH0]| ChEt =&

AF 25 AR LA vheoll (R)-IG-3818 ATF
g F 30% Fe} 247t Fel| pentobarbital sodium 35 mg/
ke& B W2 FARle] AL 248 ARE i)
Z AT 2AEE AT AP 38
= AEZRY AlZhslsdeh. daEd 2 94k chlorproma-
zine 50 mg/kgS 73 7-5Fo] st

S8 Z==0| 0jxl= AUEk(Rotarod test)

AZE 25 gAES A vF-~2 Dunham $(1957)¢]
Held w2173 4om, % 8rpmlE sl A
Bl 2R 1E oA R ke whaE AuEl v
+ 23] W FAT F R)IG-381 ATFE 05, 1,
2, 4 AlZbllA 17 o[ el HelA = vkl A, o)
ZEAZE 44l chlorpromazine 10 mgkes AT 3
At

ErHHEE

A% 25 gAY $A vhge) (R)-IG-381 7754
3 F 308 F¢} 24]7F Fel pentylenetetrazole 85 mg/
kg2 dElFAksle] 1A17F Fotel] 7A] == A A"
U AN HGAE ARAZES SAseH, HE
A&7k ARALAAGRE] AR AH7EA] S A7k R A
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AF 255 A abfol (R)-IG-381F AHT-Fod
g F Whittle(1964)2] ubel] whe} 308 $2f 2417 4l
0.7% ZArA2) 29 (acetic acid-saline) 0.1 ml/10 g& &
ZdFAE 3 & 108 F5E 1087 & writhing syndrome
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Wong S(1990)2] ¥holl wa} 5% 250~300 g W<l
%4 #5]ZE sodium pentobarbital(40 mg/kg ip)= wHIA|
7 F A% 7Fo|| catheter(cannula)ys AU S-S daL
327k o4} QIR B (R)-JG-3812 ATFFe] & F
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Takemori 5-(1969)2] "l w2} (R)-1G-381% 7 7-Fod
g o 308 3ol 3% charcoal meal(0.5% CMC-Na 4
el #e}) 0.1 my/10 g& ATFo] & F 308 Fol] A}
A3 SRS ABole] FERE FH BRUTF 7Y
o1& FAB UPEE el daEdse
atropine 10 mg/kgg 74751 3}giv}.

charcoal meal®) ¥ ) o5
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A5 200 g W l2] A HFHE 2487 HAAZ] F ether
v} 3}oi| 4] Shay ~o—(1954H uhef whel fE-E %7&%}
a1, 77 &) Fo (R)-JG-381% )SOIZVLE %J?s}?i\:}-. 4A]
7k Foll 2] ether® FEL BAAA AFE Y& =
Falget. AZE 1902 3000 rpmel| A 10271 P4l B=)gt
& -?JQH-‘?—B]E]:(ml) pH, AFE(UEg/ml) H EARH] 3k (uBq/
4hrs/100g b.wt.yS 24319}
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SAHEE 24

B Ao ozl AFE S0 ABE meant SEME L}E}
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Table TellA B nlel zre] (R)-JG-381% 318-EkaA
opzke] 5% 7h4 Y £% oAb ks BEEYS B
oHE JulsEolls Soldt adakg nR)A| kg

FFUEA « =0 0|X= g

Pentobarbital THAZH] st =2

Pentobarbital sodium® 84171 FHAHA] kA=
=3 Z AM-% 94k chlorpromazines Fof 302 2 120
F Foll 2ol vlel] eRAE FAA A
(R)-JG-3812 HZE7-3} =he]7} GAck(Table I0).

Table 1. Effect of (R)-J(3-38] on general behaviors in mice
0.5 1 1.5 2 4(hr)
ABC ABC ABC ABC ABC
Locomotor activity 000 001 001 001 001

Ttemns

‘Writhing response 000 000 000 000 000
Fighting 000 000 000 000 000
Stereotyped behavior 000 000 000 000 000
Convulsion 000 000 000 000 000
Tremor 000 000 000 000 00O
Exophthalmos 000 000 000 000 00O
Prosis 000 000 000 000 000
Piloerection 000 000 000 000 000
Tail elevation 000 000 Q00 000 000
Traction 000 002 002 001 001
Motor incoordination 000 000 000 000 Q00
Muscle Tone 000 000 000 000 000
Catalepsy 000 000 000 000 000
Righting reflex 000 000 000 000 000
Pain response 000 000 000 000 000
Pinna reflex 000 000 000 000 000
Pupil reflex 000 000 000 000 00O
Skin color 000 000 000 000 000
Respiration 000 000 000 000 000
Lacrimation 000 000 000 000 000
Salivation 000 000 000 000 Q00O
Urination 000 o001 001 001 001
Diarthea 000 000 000 000 000
Vocalization 000 000 000 000 000
Death 000 000 000 000 000

Each value represents the number of abnormalities on general
behavior (n=5). A; Control(vehicle), B; (R)-JG-381 50 mg/kg,
p.0., C; (R)-JG-381 100 mg/kg, p.o.

Table II. Effect of (R)-JG-381 on pentobarbital sodium-induced
sleeping time in mice

Treatment Dose sleeping time (sec)

(mg/kg, p.o.) 0.5 2(hr)

Control(vehicle) 6314 63+4
Chlorpromazine 50 185 £ 11#% 199 & 16%*

(R)-JG-381 50 58£3 55+5

100 60+4 6514

Values are means + SEM for 10 mice per group. **=P<0.01;
Sig-nificantly different from control group.

SY=50 olxle Hst
Table IR (R)-JG-3810] -FPZYel| n|x|= of3ks
AES Rfed}. PR RTL Fol T 3(»@1] A 47k
2E F7) Jkeledeh (R)-IG-381 50 me/kg Fod
FodF 2X17L, A7) 72 1mtE)r) dekElelal (R)JG-
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Table HI. Effect of (R)-JG-381 on traction in mice

Dose No. of mice
Treatment (mg/ke,
p.0.) 0 035 1 2 4 (ho)
Control (vehicle) 0 0 0 0 0
Chlorpromazine 10 0 10%% 10%* 10%** 10+**
(R)-JG-381 50 0 0 0 1 1
100 0 0 1 3 4%

Each value represents the number of mice showed muscle
relaxation (n=10). *=P<0.03, **=P<0.01; Significantly different
from control group.

381 100 mg/kg Folv=2 FoiF A7) Imf], 227k 3
ulz], 4217kl 4ml)7) Helsied eat Fo 4A]7F Fel| ARk
oA olE Aol E vteh i glivH(Table IID).

FHHEE

Pentylenetetrazole®. -F1st 3421418 ollA] pentylenete-
razole® Foq3 ZE FF A Ao HL=H L, R)-
1G-381 7 SFoME Fof F 308 E 222F 2F A
Z27ol) vls) P 7 AHAGAIT F2)H ] Zpel
A%EH(Table 1V).

HSEE

0.7% ZAF-Je)al ol (acetic acid-saline)22. L3 writh-
ing B9E 43 Z3} R)-JG-381 Fof F 308 o 24)7H
TFoA el Hlsl ]2l Xo|7} $isleh(Table V).

HH=20 o[xj= YE

Table VA Hi= vle} 7ro] (R)-JG-381L2 ZA-TF3t
g A7) 7RR] Ale-S A5 Al 25 232|A] Ak

Table V. Effect of (R)-JG-381 on acetic acid-induced writhing
syndrome in mice

Dose No. of writhing syndrome
Treatment
(mgrkg, p.0.) 0.5 2 (hr)
Control(vehicle) 21 =1 22+ 2
(R)-JG-381 50 22 £ 12 19 £ 2
100 18 +2 18 £3

Values are means = SEM for 6 mice per group. Writhing syn-
drome was induced by 0.7% acetic acid-saline (0.1 ml/10 g, i.p.).

ool ohfal dE VehiA) wsie.

=ER A0 CHE =HE
gor o Aukof Ojx]e Hgt
(R)-JG-3819 A4} 2F9 ot W Ao ulx)= of

G2 BT

VID).

A7t <k
T G 1 Al

ABP|A] O|xlE P
B £550) 0[xlE Ay
ohne) AEeEs Aol FHUAEEY atropine

P S Wy
‘C"Zo]""]' o o=

B3 aHRHGBSIif“"
ol od3Fg FA E319]th(Table

41% Z&2XFe. R)-IG-381 50 E 100

mg/kg FATAME A7 17 9 36%4 BRSPS
ol Hls) 14 oA 2l FCH Table VI,

eajo] slofzalol oixis o8
B ol BFM glohu] sgo]

(R)-1G-381 +

Table 1V. Effect of (R)-JG-381 on pentylenetetrazole-induced convulsion in mice

) Dose Response % Convulsion time (sec)
Time(hr) Treatment
(mg/kg, p.o.) Convulsion Death Onset Duration
Control(vehicle) 100 100 407 £ 15 1308 = 265
0.5 (R)-1G-381 50 100 100 507 £ 52 845 £ 160
100 100 57 378 £ 55 908 -+ 267
Control(vehicle) 100 71 426 £ 22 018 £ 198
2 (R)-1G-381 50 100 29 471 £ 57 824 £ 76
100 100 43 382 £ 47 864 £ 16
Values are means = SEM for 7 mice per group. Convulsion was induced by pentylenetetrazole (85 mg/kg, s.c.).
Table VI. Effect of (R)-JG-381 on the body temperature in rals
Dose Body Temperature (°C)
Treatment
(mg/kg, p.o.) 0 0.5 1 2 4 (hr)
Control(vehicle) 37.6 £ 0.1 373 £ 02 374 £ 02 375 0.1 372 £ 0.1
(R)-JG-381 50 37.6 = 0.5 374 £ 04 375 03 37.1 £ 0.5 373 £ 0.1
100 378 £ 0.1 37.6 £ 0.2 376 £ 0.2 37.2 £ 0.1 36.6 = 0.3

Values are means = SEM for 5 rats per group.
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Table VIL. Effect of (R)-JG-381 on mean blood pressure and heart rate in rat
Dose Time (m.ll‘l)
(mg/kg. p.0.) 0 15 30 60 90 120 180 240

Mean of blood 50 110 £ 22 99 +18 9710 94 £ 18 8722 88 *+14 88x21 91 %13

pressure! 100 109+15 96+£13 94=+6 88 +7 80 &+ 7 g2+ 10 87+1 91 + 2

Heart 50 372+ 37 340 £ 22 36025 355 &£ 14 35031 35127 35711 374+10

rate? 100 380 £ 26 337+ 7 360+ 17 3522 34513 35214 365+ 3 373 £ 3
The values are mean = SEM for 5 rats per group. Time after feeding (R)-JG-381 50, 100 mg/kg, p.o. VmmHg, Zbeats/min
Table VIIL Effect of (R)-JG-381 on the intestinal transport of Table X. Effect of (R)-JG-381 on urine excretion in rats
charcoal meal in mice Dose Volume

_ Treatment pH
Treatment Dose (mg/kg, p.0.)  Propulsion(%) (mg/kg, p.o.) (ml)

Control(vehicle) 69 + 3 Control(vehicle) 34 £07 744 £0.14

Atropine 10 36 + 3% (R)-JG-381 50 5408 766 =013

R)-JIG-381 50 57 £ 4% 100 56 20 7.65=%£023

100 44 £ 6%+

Values are means =SEM for 7 mice per group. *=P<0.03,
*= P<0.01; Significantly different from control group.

olo] SAEn)FE oF 6 mielM 2 ml= A A B
721t pHellE OH—EH S vAF] Eslsivt. m=ak Aks
= oF 100 uEg/miolM 60 uEq/mlSE Ao 7k
Ao FA|gS o 300 uEq/4hrs/100 g b.wt.ol A
65 UEq/4 hrs/100 g bwt. o2 A4 slA 7FaA)Z
(Table IX).

O|:=Z=E0] n]Xl= YWgk
(R)-JG-381 F 48 Fop
waF A pHoll o} gk

264 olxzbge] glo]

u] 2] E3lEc(Table X).

i

i

A X FAR 7HH-J- -'“a?—ﬂ (R)-JG-381e] 2B fjel|A] #-
e = gl Rk 17352, 71e} oFejahe-e] f5-
% A3l $l8ke ?J_HP‘%FEW%J’— AEsGY (R)-IG-

812 mhel] ATl Al GulelE B F54173 A W
}—" 18k w]AA] ¢kslv}. Pentobarbital sodium@. F2
A7) FA g A (R)-IG-3812 A7l ¥ v} of3}

Table IX. Effect of (R)-JG-381 on gastric secretion in rats

Values are means = SEM for 5 rats per group.

LA EE193.0m rotarod test?] $-E3E%5o] gk
%2 (R)-JG- 381—4 TEeFf| Mt e 2= Aol7h U
B kS v)Ax] E3lgdel, Pentylenetetrazole® -f4gk
RN (R)-IG-3812 AAA| A7 el w3} F-
17l 2}e) & vlehA] E319em 0.7% 2AFA A Y
(acelic acid-saline)2-2 g}t 5% WhS-A|Z] 32 1]
A7) ekgkal A gEkge] WS Atk R)-1G-3812 A
Ao HAME H gE I nRA] I F,
(R)-JG-381% $5HES< & mlokat 35S vehisle
B AFEEY dulsds, pentobarbital sodium 2 G
A# | rotarod A8, 2AL writhing A3 % pentylenetetra-
zole W73 28 AY, AAAA L] F4074A4) E &
oJoFs HEpA akgket.

T HA) @ Al sl (R)-IG-381% ATF
o g F gt Akl vl ke Ads A% o
TE L Akl ob - J3E n|XA] thol w5 Al
g FA| o= AE sl

E3F £317]A) e ] A odefE ElElr] Aste] A
%5 R HAEae A3 AES g A (R)-IG-3812 9
A2 854S AANFT. R)-IG-381 HdEH] 3}3-
| ole] HfFu)grE 1700t pHlE b7 <33

ﬁ!1o oft. o

i

e

0

-

2

Treatment Dose Volume pH Activity Total acid output
(mg/kg, p.0.) (ml) (LEq/ml) (LEq/4hrs/100g b.wt.)
Control(vehicle) 574+ 1.0 1.27 £ 0.07 102 £ 10 309 = 61
(R)-JG-381 50 2.0 £ 0.5% 2.29 + 0.40 55 £ 12% 66 £ 28*
100 19 + 0.3* 1.70 £ 0.20 67 £ 10* 63 + 9%

Values are means = SEM for 7 rats per group. *=P<0.05; Significantly different from control group.
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PIAA] Rslglet. wa Abe g FAEEEE {4 siA
ZaAIZ . oM™ (R)-IG-381-L A3pr(Ale] o3 3gkL
mAe Ao das.

olxabgel WAL gl HsiMe ®)-IG-3812 X
R phell o FFL PAA ot olwtgol G F
A e AL .

o] A#2 Hol R)-JG-381-S 4 Hoed F 9
HEH] AAAE-L ALt dutere] ALl e 2
%) 9 oz AR

HAt 2k

B e 2000895 BA1e 87l FoNEkAld (HMP-98-
D70018)2] A%le) ejs) Sapsigend olo) 7bA} et
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