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ABSTRACT : CJ-50005 is an inactivated whole virus vaccine derived from hepatitis A virus (HM175)
grown in human MRC-5 diploid fibroblasts cell culture. In order to evaluate the mutagenic potential of CJ-
50005, 3 sets of mutagenicity tests were performed. In the reverse mutation test using Salmonella typh-
imurium TA1535, TA1537, TA98, TA100 and TA102, CJ-50005 did not increase the number of revertants at
any concentration tested in this study (2.8, 1.4, 0.7, 0.35 and 0.175 ug/plate). CJ-50005, at concentrations
of 2.8, 1.4 and 0.7 ug/ml, did not increase the number of cells having structural or numerical chromosome
aberration in cytogenic test using Chinese Hamster Lung cells. In mouse micronucleus test, no significant
increase in the occurrence of micronucleated polychromatic erythrocytes was observed in ICR male and
_female mice intraperitoneally administered with CJ-50005 at the doses of 25, 12.5 and 6.25 Lg/kg. These
results indicate that CJ-50005 has no mutagenic potential in these in vitro and in vivo systems.
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A3 7392 A3 713 vlo|2|2(Hepatitis A virus, HAV)
of o8 ei¥l Foh} 84], m Al Ak Aol
fecal-oral route= A PE = Al zFo=w Alavx
A2, FE, 9|2, 77k 55, 4T, 8T, AL 1
4, sda) e A4S epd o (Recommendations of the
Advisory Committee on Immunization Practices, 1996).
A% 7HdE 28U (15~50%)9] ®lwd 71 AE71E 7HAH
(Krugman et al., 1970) 4e] Yeh}A] ¢7|= 3}xul,
A 7, AR e, BE BAA 3, AAA 34
9 S FEEPE e 2 ARREE 0.1~2.1%
o]2c}. ul=e] 7% vy sl FAA7Ee 30%7t
HAVel| 93+ 7122 B %71 g)ch(Alter et al., 1990). %
gluete] 74 AR A AR o] Ao AY
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> Aol wet Aelrl lel o™ A7)l A
7h$ AdAE ekar X7 pR] ek (Hadler et al., 1980), A
el 2o ZaRlA o8 74 Tl A
A FA7} AZITHLender ef al., 1985). Wt 85
A% 74 odvbgEe] AsiA glem A HAVRIX(In-
activated vaccine; Smithkline Beecham Biologicals)®}
VAQTA(Inactivated vaccine; Merck & Co., Inc.)7} i
3 ol

ALDAZE) FF7 1M oleidt A% 2Hg vlold
20] Zhgel] ofgt FATEE e ¢ e EIHA W
A& FAEREY] $15}e], HAV HM175 €58 ¥|59] FDA
M= 1 gFAS A EE AR o]uiA] AlE<2] MRC-5 Al
oA} wiek, BAIR F 2R o BHslsle g2 d
JUA T} FHAE 2= CI-500055 JHabsledet. Hatel
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1. AlEHEd

A&l AREEF CJ-50005(Lot No. CTHAV-9809)- A
AZFE) 71D zhgulolei2el HMI175 d5&
MRC-5 A ZA wjekst F Z2ulel oz okE3isled A)
Abslgict. Alzd WalS PBSel &sisle] ARG

2. Alet

PN ZEAQ) sodium azide(SAZ), 9-aminoacridine hy-
drochloride(9-AA), mitomycin C(MMC), benzo[a]pyrene
(B[a]P) 52 Sigma Chemical(St. Louis, MO, USA)ol|A,
2-nitrofluorene(2-NF)y< Aldrich Chemical(Milwaukee, WI,
USAPIA, 2-aminoanthracene(2-AA)S- Wako Pure Chem-
ical(Tokyo, Japan)ollA] F$18}e] AR2-3}ic).

Aroclor 1254%= Supelco(Bellefonte, PA, USA)°llA, nutri-
ent broth No. 2= Oxoid(Basingstoke, Hants., UK)el|A,
fetal bovine serum & colcemid= Life Technologies(Grand

Island, NY, USA)IA Ztzt F-i31aich.

3. S99 mix2| =X

Marons} Ames(Maron ez al., 1983)2] ¥ 2} S9
538 odqdr}. AF oF 200 g2 Sprague-Dawley rat]]
Aroclor 12545 500 mg/kg §322 H7 Foi3)ict.
Fol 5UR 0] 7F2 AE3)ed 38] volume2] 0.15M KCl
S4S Y3 FAsfsIe. AAEE (9,000 g, 1027 F
ARG Fsl 59 FEE At 89 mix®] AL
<3 2t} 0 10%(v/v) S9, 8 mM MgCl,, 33 mM KCl, 5
mM glucose-6-phosphate, 4 mM NADP, 0.1 M phosphate
buffer(pH 7.4). &, G4 o] A ML 89 T =5 30%
2 3t

4. Y2 0|38 SHSUHOIAH

Salmonella typhimurium 5 T7-(TA1535, TA1537, TA98,
TA100, TA102)E- °]-8-3}le] Marons}t Ames(Maron et al.,
1983)¢] el weh BASDEe] S AAskaet
CJ-500052] | AFUAF8-8F(0.7 ng/0.5 ml/humanyg 18]3}
of vlAEd A4 5 Qe FE3] 22 FER 53}
of olR]EAAIE-E AAE A3t Fd5=1] 2.8 pg/platel]
A= Salmonella typhimurium TA1002] EHEdHe| A
o] ZU) F2 AAE HolA| U= E, 2.8 pg/plate
£ 2 Aoy sz AR

28, 14, 7, 3.5 @ 175 ug/mi®] A1FEA £ 0.1 ml,
10217t wiokst Al FF 0.1 ml, S9 mix =2 0.1 M pho-
sphate buffer(pH 7.4) 0.5 mF&- 37°CollA 20827F WA A
o} oJ7]ell top agar 2 miEr &SI minimal glucose
agar platec]] F238}e] 37°C| A 4847 wilof3t F BAE
dwle] A= £F ASs. Fde AFe] =
plate 3vje] B2 =2 epfglon, SAANZF} vl ws}
of B o] ATt 2l o] S Ho|Av SRR of
W ol oz wAsIH.

5. ZRF H{LMZE 028 HMRO|HAIH

Chinese Hamster Lung(CHL) cellg& ©]-8-3}ed Deand}
Danford(Dean et al., 1983)2] ¥l w}e} in vitro A
ol AN E S AAEksATE M EE 10% fetal bovine serum
o] ¥3¥l Eagle’s minimal essential medium(EMEM)2-
o]k wjF(5% CO, EIRFE, 37°C)Ide}. CI-50005
2] of|AFIAFE-2K(0.7 pg/0.5 m/human)ys T2dle] CHL
o 43 4 Qe T8I ¥ w2 MM EEHAE
S AAF A3 HaEeEe] 5 ugmis 48277 Al
A% NEAAS AeEtA] o}, o] 5 E A MY 1
T2 AAsi.

617 B 2447 BRI S SdsiME 5x10% cells/ml,
48217 FEAEE YsfH= 1.5x10% cells/m/2} CHL cell
HGRo A7 10cm plates] 10 mP¥ ZH B3
24778 BF wieksl ¥, CJ-50005% FHF5=o) 28, 1.4
9 0.7 ug/ml! EAE AZEujFlol] st At
o] 7ol FEF 7 S9 mixE A erzt
Zoll A WA 2wtk A 2 AR Y
Zzb oFEA ] MARE 2287 B2 46417 ol col-
cemidE 0.25 pg/mEA A7isiar 247 o wiekslsit.
0.25% trypsin 2] ¥ 4]1-%-2](1000 rpm, 5 min)l] 2|3
celld 358k 3 0.075 M KCl 4ol @elsle] AR
A 158 Fob wXEI Y vle] W A9 (methanol :
acetic acid=3: 1, v/v)°22 et 2 RS 33 viE-
slod N EE 3] A A FHF QAEE FAEE

AR =) HEE aAde] Hehsla, AR slide

glassol] "Hojz=a] xR zsgv}. 10% Giemsa(in PBS,
pH 7.4l 15% FAsl 22 Ao F AZ3dt
7} xR 100702 2 H3 F7)|9AAE 1,000009] w
2 77t o AGAAY £ FE BT T
ZA] o|Ah2 gap(chromatid and chromosome gap), ctb
(chromatid break), cte(chromatid exchange), csb(chro-
mosome break), cse(chromosome exchange) 2.2 T-¥-3}e]
2 5 7158w 8ol el HiME alpA] o)t
£ 715315 @A ol Ae] Sl A2 ¥l



8t 5% mlgke 243, 5~10%% oJefd, 2213 10% o
AL ez Al

6. Or20M2 A3AIH

SPF ICR A4 % A4 vl9-2E Charles River Japan
(Atsugi, Japan)ell X} Fled 159 o] A 717hE
AR F 7580 H-E o) BEo] HAo| T e T
kS Ao ARE-E1%]. 2™, Schmid(Schmid, 1975)2] W
o 23l AP St G FASAA S 2 rat
2 beagle dogoll A GIAFUAETS] 1000015 Foddtel =
HAEE W EAAIT e gol, dniAEAAM F
T2 GARIAREEe] 100041S Al sidc). TEA)z}
A7 AR A% AuiARA dakdAdgSFe] o
1,000008) 25 pg/kes B2 Foi319S o 24, 48 ¢ 72
A A Ao E3 o] 78] ke =R 25 nglkg
S B AFeAe] HsER AAs 24X THE 49
HRA 7|2 AA s

CJ-50005% 2.5, 1.25 4 0.625 ugked] 34Fo 2 ct3
Bl T3 (10 mikg). FE FoF 2412l Bt
$AZ ATl 9l EARsle HEEZE FelEdd
o}. HEZF HE-E fetal bovine serumSE Hoje] I
Az Aetele dglx, WAEE] (microcentrifuge, 1000
pm, 5 min)dle] AFNE M. 2 efolo] At}
< slide glassol] E=ale] Al 2ellA 3178}t AAE3A
o ekgel] 587 A8k ¥, 4% Giemsa £ (in PBS, pH

Table 1. Reverse mutation test of CJ-50005 in S. typhimurium
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6.8)0l14 25% Bt GAslel GHdE B2 22 A
oW 3L 0.004% citric acid ol F7t H23H A F
oA 2 Ao] Az

Hu7 o2 sl 2,000719] HdA3H - T(PCE, poly-
chromatic erythrocyte)s MNPCE(micronucleated PCE)9]
HlE 2 1000709 A+ F PCE® Wl&-& AA3I
MNPCE kS Dunnett t-testl] 2]3}ed, PCE®] ®B]&-2
Student’s t-testol] 23le] SAHZTH] BAH FAE
ZAA3 skt

I d % E9f

Salmonella typhimurium TA1535, TA1537, TA98, TA100
2 TAI02Z o]43le] $3f3 EFAEAHIAE 2AE
Table 10 TAIF}AT CJ-50005= 2.8, 14, 0.7, 0.35 &
0.175 pg/plate®] 2E oA A3} of Fof A
o] BAEAWe] colony?] $71E do71A] ket v,
FARZEAEL 7} AT izl EAEAH0
colonyZ 77

CHL AEZ )83}t in viro GAA|AAT Ad=
Table 201 Vepdch. AR 3EA], CI-50005% 2.8, 1.4
2 0.7 ugmie] BE LA JAANAE Ad HE
o] T} 1% olstEA 2 Wl=r} T B3t
o Z7}8HA] gkgkony, kAT ZEA]] benzo[a]pyrene
17% o]Ake] HI=E vepjct. 2A M= CI-50005%
244 7F 2 48717 BFAIA o)A AAE A MES &

Dose

No. of revertant colonies per plate (Mean+S.D.)

Compound® S9 Mix
(ug/plate) TA1535 TA1537 TA98 TA100 TA102
Vehicle - 17+2 112 1642 10548 109+7
28 - 1743 1243 1545 104+7 114+14
14 - 144 101 16£2 1048 114+11
CJ-50005 0.7 - 1744 102 19+4 100+5 1102
0.35 - 174 10+4 1345 108+3 123420
0.175 - 16+2 14+8 181 10448 1086
SAZ 0.5 - 149+14 NT NT 351241 NT
9-AA 50 - NT® 411+38 NT NT NT
2-NF 1 - NT NT 195+9 NT NT
MMC 0.5 - NT NT NT NT 44545
Vehicle + 212 1443 2446 110+6 285+4
2.8 + 2042 17t4 23+5 11424 252£25
14 + 1944 1543 2143 11946 247£17
CJ-50005 0.7 + 1943 1845 2145 11641 272413
0.35 + 2142 1543 211 111629 28544
0.175 + 2144 1144 204 11743 24549
0.5 + NT NT 23145 NT NT
2-AA 1 + NT NT NT 43618 NT
2 + 184411 156+15 NT NT 637+16

*SAZ, sodium azide; 9-AA, 9-aminoacridine hydrochloride; 2-NF, 2-nitrofluorene; MMC, mitomycin-c; 2-AA, 2-aminoanthracene.

"NT: not tested.
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Table 2. Chromosome aberration test of CJ-50005 in CHL cell

Compound®*  Dose (ug/m/)  S9mix  Time (hr)® No. of metaphases No. ofaberrations’ Aberrant oells (4
analyzed gap ctb cte csb cse num TA(+g) TA(-g)

CJ-50005 0 + 6~18 100 0 0 0 0 0 0 0 0
0.7 100 0 0 0 0 0 0 0 0

1.4 100 1 0 0 0 0 0 0

2.8 100 0 0 0 0 0 0 0 0
B[a]P 20 100 1 6 16 0 0 0 18 17
CJ-50005 0 - 6~18 100 1 0 1 0 0 0 2 1
0.7 100 0 0 0 0 0 0 0 0

1.4 100 0 0 1 0 0 0 1 1

2.8 100 0 1 0 0 0 0 1 1

CJ-50005 0 - 24~0 100 0 0 0 0 0 0 1 1
0.7 100 0 0 1 0 0 0 1 1

14 100 0 0 0 0 0 0 0 0

2.8 100 0 0 0 0 0 0 0 0
MMC 0.2 100 3 8 24 0 0 0 23 20
CJ-50005 0 - 48~0 100 0 0 0 0 0 0 0 0
0.7 100 0 0 0 0 0 0 0 0

1.4 100 0 0 1 0 0 0 1 1

2.8 100 1 0 0 0 0 0 1 0

*MMC, mitomycin; B[a]P, benzo[a]pyrene.
®Treatment time - Expression time.

“gap, chromatid and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange; num,

numerical aberration.

“TA(+g), total structural aberration including gap; TA(-g), total structural aberration excluding gap.

Table 3. Micronucleus test of CJ-50005 in mice

Compound Route Dose (ug/kg) Sex No. of animal MNPCE? (%), Mean=SD) PCE/(PCE+NCE)"® (%, Mean+SD)
Vehicle® ip. 0 ) 5 0.30+£0.45 57.6+8.8
CJ-50005 i.p. 6.25 e 5 0.20+0.45 63.1+8.7

i.p. 12.5 3 5 0.10+0.22 60.6£7.7

ip. 25 3 5 0.20+0.27 57.9+2.5

Mitomycin-C i.p. 2000 ¢ 5 22.1+12.5" 49.4+7.8
Vehicle® i.p. 0 ¥ 5 0.20+0.45 61.3+5.0
CJ-50005 i.p. 6.25 ¥ 5 0.20+0.27 63.6+4.8
i.p. 12.5 £ 5 0.40+0.65 63.3+10.4

ip. 25 ¥ 5 0.50+£0.87 63.8+6.0
Mitomycin-C i.p. 2000 ¥ 5 28.5+8.37 53.545.1*
Vehicle® ip. 0 5,% 10 0.25+0.42 59.0+7.3
CJ-50005 1p. 6.25 2.% 10 0.20+0.35 62.7+6.7
i.p. 12.5 .9 10 0.25+0.49 61.6+9.1

ip. 25 .,% 10 0.35+0.63 59.4+2.6
Mitomycin-C ip. 2000 3.,% 10 24.8+10.7" 50.8+6.6*

*The permillage (%o) of micronucleated polychoromatic erythrocyte (PCE) was calculated from 2000 PCEs per animal.

*The percentage of PCE was calculated from 1000 erythrocytes per animal.

“Vehicle (PBS).

P <0.05, P < 0.01 (Significantly different from vehicle control, Dunnett’s #test).

*P < 0.05 (Significantly different from vehicle control, Student’s ¢-test).

AE7} 2% o]5hsiom, FAdH)ZEA Q] mitomycin C=
20% ol wl=E viepc),

v AF o] 43 AT A, CI-50005= SAH =T
3 vlasle] 23S Ad A HETF(MNPCE)S] -2
& 7 78R eksken, H¥87F PCES] g+l 2l
AAME Fodt F7F F2 vt BEAEA Askoh(Table

3). ubd, FdHNFZEAQ mitomycin C FolZel A=
MNPCE7} 28 Z7Hp < 0.01)8}91 32, PCES] H]$-o]
oA Q= 2 (p <0.05)F B

o] o] AFE Flsled B o, CI-50005% in vitro A
el vAES o838 EHEGHNE F N ES
o] 83t A JAAE, in vivo A]EQY PREAE o) &st
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