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Abstract — (R)-JG-381, a R form of alkylglycidic acid derivative, was examined for mutagenicity in the
reverse mutation test on bacteria, chromosomal aberration test on cultured mammalian cells and micronucleus
test in mice. In the reverse mutation test on bacteria using Salmonella typhimurium strain TA9S, TA100,
TA102, TA1535, TA1537 with or without a metabolic activation system (S9 mix), (R)-JG-381 did not affect
the revertant colonies but significantly increased revertant colonies in one test strain, TA98, compared with the
vehicle control. In the chromosomal aberration (CA) test using cultured Chinese Hamster Lung fibro-
blast(CHL) cells, the number of aberrant cells was not increased in the presence or absence of S9 mix at con-
centration of the (R)-JG-381 0.025ul/ml to 0.1 p/ml, compared with vehicle control. In the micronucleus
(MN) test, micronucleated polychromatic erythrocytes in the (R)-JG-381-treated mice were not different from
those of the vehicle-treated mice.

Key words [ ] (R)-JG-381, Antidiabetic, Mutagenicity, Salmonella typhimurium reversion, Chromosomal
aberration, Micronucleus
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Fig. 1. Chemical structure of etomoxir (Byk Gulden, Constance,
Germany). *Chiral center
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Fig. 2. Chemical structure of JG-381 (C,.H,,0,S, M.W. 312).
*Chiral center

theiser 5, 1991; Wolf, 1992) °]¢] Ale]Adald] = R
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Gole] AREITE. §9 mixd] FA|E cofactor 27} 59
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nutrient brothvl| o] st bl wjokz] el 37°C,
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Koyama %, 1970)8 A F2|oHeehdA HASA4F M £
ofdtel Ahulofsle] AMEsllow YA Ao BB A
EE 5] dFd oA wiek 3 F "H|AHLE v|AE
297 E gl Aol AMgsiEn. M2 ik
10% FBS9 1% penicillin-streptomycin®] §+-+¥ Eagle'
MEM#] o (0] 8} 7] 2al=2])E ARSSlgic) AlTe 23
Z7)9 olAtglekA BE 5%F FRks 37°C T
(NUAIRE IR Autoflow CO, Incubator, MN, U.S.A.)¢l|
A AT ohg SekAmE ARSS]e] wiokElict.
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(R)-JG-381- tween80(Duksan Chemical Co)E& £+
2 le] 7]BuA] Hesle FHiwE7) 0.1 ulmle] =
A AT o 78R 209 EAske] 0.05 pl/ml
2 0.025 Wmke ZA|sGE ST EEA R 2
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AME2ay

AEEAY A2 e=E AAsl] 18] SO mix FAIs)
o (R)-JG-3819] wiokA|Ee] Whdl 50% HEFAFE
(cytotoxicity(%)=[1-*| B EAAN T FH=AX 2 55
EDE MTT assay(Mosmann, 1983)2 o|-83le] Faluct,
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AR 1 50% MEEALTEY 0.1 pmkd HI FEE
3L 0.1, 0.05, 0.025 w/mi® 33418 FEF A¥EE:
2 3lge). SANETY tween809] HAP= AlFeFES] &
rzEeA] g-5E el wixle] 0.01%7) FEE A X3}
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Wl 6AZF vkl 3 A2 7 ReA] R wasted 16
A)Zr Fob wiekstdwt. 7 petr dishel colcemidd 0.2
uMe| HE= Ak 22)7F53t v wisksle] F wjokA
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3 T AEE 4, 22 ANS s AEEA AEe
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et Tl FFHE VN ol Fe AEZ HIAME
N2 A5 2 RS 247 71Saet deial A4
e BE TERAE AR ST AT
X ¥ SR MU ETSe] FelA e x?
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(R)-JG-381-2 0.5% carboxylmethylcellulose(CMC) 4
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ol Balsle] ARE-s1sAv

ANEsS

Aol AMEE EEE 6732 84 ICR w2 600
2| g Al ESFE Tl 157U wEAEE A
5 7FEHe FES AMElch Al AMA] B A
W= 28.5~31.8 goldivh. FES AL 232+
20C, 5 55+15%, 2% 150~300 Lux, ZHAZE 124]
¥ BAkEAS fAE e, Bl=s ZE)7tE ol A
olAlef] erleld FEslT AME AL TYALE, A
oFahet B Aol A3 AlFch
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(R)-JG-3812] Foigk- 13| Fee] AHRANE vigfoez
1700 mg/keS F 4722 3T 850 mgkg H 425
mg/kg®l N SFToE sgeH, FANETL 05%
CMC Sojo2 o UZEZ2 MMC 2 mgke FoIF&2
2 dAsdch 29 1201e)Y FEe AMERe 10
mg/kgd] S302 AFEAL AT Fgon Pz
E2¢ MMCE 57 W 3] Feslgivh. BEARA 7|
Ul E G} BT 6, 18, 24, 484]7F BFOA Fe]
Age 2TFdAYE T AP dAFHA kel o
W o2 gho] AMEEE A7]Q] BT 24A)7F 484
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71—&& 2315w (Salmone 5
5ol 24 9 4542 F 22 w2 FEE AR
2 zalat o2 dEEs Eelsl o g 25 E A
S eF 1 mi®] FBSE ZpE HaE|sle] 1000 rpmei)A]
5—r-7} AAEeElge. FEE ARas WY F IS
T2A getsle] Sefe| 2ol =gt F ZAzxd SUEEe
ﬂﬂ g2 5E7F A3 F May-Griinwald-Giemsa 34
(Gollapudi®} Kamra, 1979)%.2 |43k F 3skdn|7 (X
800, X 1000)-2 77 sl%iet.
Zoe| o 3 SAHXE
w2 1wk 1,000708] Y FeA HEAd AT
(polychromatic erythrocyte, PCE)2} #9142 & F(nor-
mochromatic erythrocyte, NCE)®] ®]E& F3}3, w4

. 1980). o) A=k o

1,000702] PCEZ oM 432 714 f-}%iﬂ & +(micro-
nucleated PCE, MNPCE)®| Z¥RI=Z F-3lgict. Heizl
AEATN= g REHAAE ’ﬂ“ﬁﬁ}»\#ﬁ (R)-IG-381
o MMCF] 48] g A 870 g5ulse] disjA]
= AR BAEE o4 2 AT A
HAAAHY T EnlTel #3242 Student's r-test=.
A7 sH .

Mgz
HZE 0|88t S0

2031, 0.63, 1.25, 2.5, 5.0 ug/plate),
TaE)l -, SAdEL 2 oA F22) st Salmonella

Table 1. Reverse mutation test of (R)-JG-381 using Salmonella typhirmurium

Test Revertants/plate®
Dose TA 98 TA 100 TA 102 TA 1535 TA 1537
compound -
-S9° +59¢ -89 +59 -89 +39 -89 +59 -89 +59
Control® 5 18+ 4 43+ 7 154 =16 132 £10 197 £21 301 £21 9=£1 2341 72 8+ 3
DMSO® 5 183 436 142£11 103 £20 185 +£26 2238 103 22+9 7+4 7=x3
(R)-JG-381F 031 2525 +£315 1994+31 1557 104 +£19 280+ 17 239+£20 9+5 16=%1 g+ 4 6t3
063 2771 £315 243 £38 171 £ 10 115212 277 £ 13 2890 +22 9+5 14+£2 8xX0 4 =1
1.25 3143 £420 472 £56 172 £ 10 109 £ 26 288 =13 280 =6 153 1743 9x3 62
25 5322 +535 90151 1807 112 £ 10 300 £36 290 £24 18+5 174 105 6+3
5.0 TL" 1267 £ 156 197 £ 10 100 £ 16 27544 31034 17+8 164 103 6=x4
SAs 1 454 = 61 169 * 33
2-AAP 2 499 + 71 240 -+ 50 102 £ 17
2-NF 1 303 £ 87
2-AF 1 401 £ 71
9-AAX 50 153 = 13
MMC! 1 435 = 31 414 £ 75

&Values are the mean £8.D. of the data from 9 plates, "Without metabolic activation system, “with metabolic activation system,
Negative control(ul/plate), *Dimethylsulfoxide(u/plate), (R)-JG-381(ul/plate), ESodium azide(ul/plate), "2-Aminoanthracene(ul/plate),
12-Nitrofluorene(ul/plate), 12-Aminofluorene(il/plate), *9- Amino-acridine(ul/plate), ‘Mitomycin C(/plate), TL” : thin layer

Table II. Chromosome aberration test of (R)-JG-381 in CHL cells without metabolic activation

Dose 5 No. of aberrations(%)

Compounds (ul/ml) TA(%) ctg ctb cte csg csb cse
- - 31200 3+06 0£06 0+00 0+00 0£00 000
Tween 80 1 2106 2200 0£06 0+00 0£0.0 0£00 0£00
(R)-JG-381 0.025 4 +06 31206 1+£10 0£00 0x00 0+0.0 0x00
0.05 4+10 31£06 1 £00 0£06 0£00 0£06 0=x00
0.1 7+1.0 3£17 1+£00 I £06 1+£06 1 £06 0 %06
MMCH 0.19 62 £ 10.1 15 £ 26 10 £ 5.1 24 £70 3£15 6+ 5.5 4 36

The value is mean = S.D.
(R)-JG-381 treatment time: 6 hrs, expression time: 18 hrs

DExplanation of abbreviation: ctg, chromatid gap; ctb, chromatid break; cte, chromatid exchange; csg. chromosome gap; csb,

chromosome break; cse, chromosome exchange.
DTA : Total number of aberrant cell in metaphases.
AMMC : mytomycin C, “ug/ml
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typhimurium TA98, TA100, TA102, TA1535, TA1537 5
T AREFEE AHEste] A AP ol
AN (R)IG-38100 vt BBl Ad 2SS Table
o] viepdisiet 2 -89 AR 2FelA A4
Y= ApRETFEGde] A= o] TEUY e A=
7t BAE e MU 2R FeME AT Bs]
20 olake] EEdde] A vl FEAEHAS. A
-S9O A  (R)-JG-3812 A =T 47 F(TA9S, TAI100,
TA1535, TAL537yS A 23k3 TA98 & F oAt 24
W2 BAEAH| Fpol vla] 2] o)Ake] EF=d
He| e Fvlg vepdsieh. RAREAERH (+59)e0 8l
oAM= (R)-IG-381-5 A28t TA9S Tt TFolA=t Sake]
EHoE SAYERT EFEdWele] ol uvls] ow)
ol4ke] B Edwe] A 718 vl

ERE HIYMHEE ol M| HMFo[A AH
277 Ak el o3t gGAA el AbA e Ade
Table 112} Table Oiel Yelijgdeh. Hgdwej el 44
o]} A E2] £FES MMCO.1 pg/ml) =ElZelA 62%
2 freEel 718 Bl v, SRR FAElT
M 5% vgke] 2948 Byvh AgEAY (R)-JG-381
Az ol e FAged SAAHERT s GAA <4}
/‘ﬂ o F9E0] SR AE 2ot A F24
< %ok (Table ). A 23k AR o)A &)

/‘]‘: A ol MEL) EHEL FAHEISHEH

benzo[a]pyrene(20 pug/mly2] 7-% 41%= 239 7=
By —,-z%.]:rm} SANETIME SO mixe] )7k AL

Basle) 5ol RAYe] 5% vlwke] EREL vehig
ow), ARERY RIIG381 A2 FAZ 24
o] Wla) DA o4 AE] TR Zr)E A

Table IV. Micronucleus test of (R)-JG-381 in mice

Test Dose  Sampling MNPCE/ NCE/PCE#
Compound (mg/kg) time (hr)  1000PCE" ratio
Vehicle 24 1.17 £ 094 1.14 £ 0.07
MMC 2 24 8.67 £ 1.61%= 156 &£ (.12%*
(R)}-JG-381 425 24 1.20 £ 063 1.13 = 0.04
850 24 113 £ 064  1.13 £ 0.05
1700 24 1.27 =065 1.13 £ 0.05
Vehicle 48 1.08 £ 0.79 1.14 £ 0.05
MMC 2 43 26.09 = 4.41%% [ 86 £ (.10%*
(R)-JG-381 425 48 1.1l £ 060 1.11 = 0.05
850 43 1.17 £ 058 1.12 £ 005
1700 48 120 £ 063 1.13 £ 0.06

The values are meanS.D.

The vehicle is 0.5% CMC.

UThe number of polychromatocytes with micronuclei from
1000 polychromatic erythrocytes (mean=S.D.).

IThe ratio of normochromatic erythrocytes to polychromatic
erythrocytes (mean=*S.D.).

*=p<0.05, **=p<0.01 : Significantly different from vehicle control
gronp.

GJ|

ke Bolon) BAA F9)4-2 419k (Table IIN).

e
ek

HI“E 0|88 AL A3AIH
7= Table TVel] WeRSicl. AR)F 284
"*‘E‘Wfﬂ A, RS 7R GEAAH g T
étﬁm““’l MMC FelZol|A] ofg-Fof 24
A)ZE, 48A]7 i EE SAUERF B]E EAReR §9
A oA F7rsldnr =8 g HE el 3 A9
#7-0] B(NCE/PCEp] 9l = SAdd) 2] v E4)
Foz Fo4d oA ksl (R)-IG-381 FodwelAe
SFEo] 24717L, 48A2F F TRl 2de Thal B

ez
h
.l°" =

by

—c:.'
[‘-.-am\_t

1%

e
|

o
o
Lﬂ
rir

Table III. Chromosome aberration test of (R)-JG-381 in CHL cells with metabolic acivation

59 Dose

No. of aberrations(%)

2

Compounds mix (ul/ml) TAS(%) ctg ctb cte csg csb cse
- - - 3£06 2+06 0x£00 0x00 0=+06 0x00 0+00
- + - 2+1.0 1+06 000 0+00 1 =06 0% 00 000
Tween 80 + 1 1£06 1+00 000 000 0+ 06 0x00 0+00
(R)-JG-381 + 0.025 4106 2+ 00 206 1£06 000 0% 00 000
+ 0.05 5£23 315 106 106 0£00 0£00 0£00
+ 0.1 406 2100 0+06 1+ 1.0 1£06 006 0=00
Bla)p? + 200 41 £ 0.0 16 £ 6.7 5206 18 +£ 75 2+ 17 0+06 112
DMSO% + 1 2+06 2+06 000 0=x00 0+ 00 0+00 0 =00

The value is mean £ S.D.
(R)-JG-381 treatment time: 6 hr, expression time: 18 hus.

DExplanation of abbreviation: ctg, chromatid gap; ctb, chromatid break; cte, chromatid exchange; csg,

chromosome break; cse, chromosome exchange.
2TA : Total number of aberrant cell in metaphases.
IB[a]P : benzo[a]pyrene, ¥pg/ml, YDMSO : dimethylsulfoxide.

chromosome gap; csh,
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HPg7e| FRulzel thdAalE ol g ALAAE T
H|(NCE/PCE)] gleir® SAWETH F94 e Aol
7} fsict.

n

R EALE )7t 244 AN 5= gle FEEAA
o] /dse] gkorn] A9 Algal Ames 5(1975)°]
AEst EFSdHe| A8 o]PZ Marongt Ames(1983)0]
st EHEAH AR dE] o] 4H 1 vt =3} &
stEale] A Edd oA @A e v ZES o] bl
e AN ZZ o83 o8 JIA] wPhge] glevt, ¢]
ZollA Chinese hamster lung fibroblast(CHLY X8 o] &
s A L) A3 @RI ., 1988)2F AXFE ol&8l= &
HAgo] FAHoR U] o] £3LT gl HEHY FAF
AAE Hrpyolel. CHL MES ©-43F G o)A #
2 gEtEale] Ao AEsle] TRA me 2A oAt
S Zefsle AL AT P e Weln) 3 AgA
e spElEAe] TP L] NERGHA] oAb X7
slo] AZA ) 2z Fzoke) 2 WA (Heddle 5,
1983y AAkehe Y, S 2o bE T FEsEE
sl slakEale] MEfAgEentg Ao £4
3= M2 E Schmid(1975)0] mhgs BElS- o835 o
A AAAEGHE AAsle Ao E g o EFe] o
gl

E AEEE RIJG-381 AT8 s FEE
AzA GA7A] £ AT7AAA AT Aije] a2
etomoxir®] WEAH el F-21-4-e] AA=A] (Turcani®t Rupp.
1999y2- AZHA71AL g E5) wih S8t EAlolo}, 2
ATl ME (R)-IG-3819] ¥ AARF-5 Belsly] 95}
B ZAHolAE, GAaAlel s 2 £HAHS g
A} Salmonella typhimuriums ©)-43F EHEHo] A|§
2] AR o Al ZFelA (R)-IG-381% AE|A]
TA98 FFF A5 452 WHF(TAL00, TA102, TA1535,
TA1537)el1 A= Wl fA]e] A=A gdsleh. CHL AlZE
o] 8g HAA JUAFAME (R)-IG-381 AW B
AbZAR BReA) FaElEa SAAWRTl v )
oA M2 E9go) Itk AHIWE vehids 2
EAA f94e otk AAF 2HEE o] &3 49
A&l 9leiME (R)-1G-3812] HTFedA] ZE Sak7d]
A Aol W Er) SAJY 2T ¥]s) )7} glgloem
2 (R)-IG-3812 AAF S Eel| 2R43te] GAA] o)4f
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