173

HEFE -y VT MIRARRIC X B v b 2AE A B K
v A v R D o1& HGE

FEAFEFEBEAR (EAE WA
R F &

Primary Isolation and Propagation of Hepatitis A Virus
in Hybrid Liver Cell Line.

Hidenori HARA

The Third Department of Internal Medicine, Niigata University School of Medicine
( Director: Prof. Fumihiro ICHIDA)

S.la/Ve~1 cells, a hybrid cell line between marmoset liver and Vero cells, have
been- reported to be highly susceptible to HAV (hepatitis A virus). To examine the
susceptibility of the cell line to field HAVs and compare the susceptibility with that
of other monkey kidney derived cell lines, S.la/Ve—1 cells, together with BSC-1,
LLC-MK,, BGM and Vero cells, were inoculated with 11 human fecal HAV specimens
(5 positive and 6 negative for HAV Ag) and development of the viral antigen in cells
was monitored by radioimmunoassay (RIA) and immune fluorescent antibody technique
(IFA). In addition, virus growth experiments were conducted with a tissue culture-
adapted HAV to assess the kinetics of development of virus infectivity in these various
cell lines. Results obtained are summarized below. 1) Of the 11 fecal specimens,

7 (5 positive and 2 negative for HAV Ag) induced significant elevation of the virus
Ag activity in S.la/Ve—1 cells. 2) Of the 7 HAV isolates, 6 were confirmed to be
transmissible to the fresh S.]la/Ve—1 cells by blind passage. 3) Of the 4 monkey
kidney-derived cell lines, BSC—1 and LLC-MK; cells were inoculated with 6 fecal

specimens (3 positive and 3 negative for HAV Ag), and BGM and Vero cells were
inoculated with 4 fecal specimens (2 positive and 2 negative for HAV Ag), resulting
in a single isolation of HAV by BGM cells from a HAV Ag-positive specimens. 4) In
the subcultures of persistently HAV-infected S.la/Ve—1 cells, a plateau level of HAV
Ag activities was reached by T.T. isolate on the lst passage and by Ku—1~-4 isolates
on the 10th passage, indicating that the kinetics of cell culture adaptation of HAV

was distinctive by isolates. 5) In the growth experiment of T.T. isolate in various
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cell lines, plateau level titers of virus infectivity were attained at 8 days post infection,
when the virus infectivity titers were 107-°"%2° TCIDss/ml in S.la/Ve—1, BGM and BSC—
1 cells and 10°® TCIDso/ml in LLC-MK, and Vero cells. 6) In S.la/Ve—1 cells, the
growth kinetics of cell culture-adapted T.T. isolate were accelerated in the subculture
passage of persistently infected cells giving a plateau level infectivity (107 ° TCIDsp/ml)
at 6 days post infection, as compared with that in the inoculation passage of the
Taken

these findings together, S.la/Ve—1 cell line, in comparison with other conventional cell

virus, where the plateau level infectivity resulted at 8 days post infection.

lines established from monkey kidney cells, was considered to be highly susceptible to

the human fecal HAVs and to be quite useful for the virus isolation from

specimens. In addition, the cell line was revealed to be advantageous

clinical

for obtaining

lots of virus and viral antigens in persistent infection.

Key word: hepatitis A virus, hybrid liver cell line, primary isolation of

virus, virus growth, monkey kidney-derived cell lines.
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ATIFF% 7 4 2 & (Hepatitis A virus : HAV) <3
LT, 19405 OB 1 0 Bamiia e F 0 1 v A5
DEADI ST AN, MY 1 v AMALERRO F
B E N TR LT EEME RIS L2 ADD ST
19674 Deinhardt (3B HEEFALEEMBIE L, 7
o MBS HAV BROBIT A& 1LY, DI
o PBIOF VYU -RER G T RV HAV
LR AN A LD e o foPOeDs . T 1973
4 Feinstone B A IR 2 84 OB P o E B
T HAV RITR2RER LY, X, BEkdx HAV %
HEtE LUCREY A L 2R, HERERABE SR, &
DL EER L LT, 19794 Provost & Hilleman (I
v —E4 o FTFHEK HAV 2EEHB S L, BFoN
Bk U7 A VR IR BRI s 5 HAV
DHEFEEHEAY®E LY. LI, sufko 1
T FEAR LT SR EMARTO HAV SR
BT BN £y 19798 Frésner £idv b
P4 By v pEEME L D HAV OB
b THEEh L. %V T19804F Flehmig 24037 5
APV R EHMERE U RS R X 010, X, 19814F
Daemar %37 7 U % 3 KU BgRemias M
WERRC HAV oBEESEYHREL VAT L,
FOUERIT S OB, FE NSRRI S R, TE
AFDEEE L 0D X, VBB M,
L LT Btk 7 1 4 2 pE e, B

BV B AR B 1IN Ry L R B R T
A ABEDT AT b HAV BE A9
%%H@pclt4\”(g§ k) lZ}‘3,\M}IG)(B,&IQ)QO)ZUQZ)’ ﬁ{gg*)r*,{‘f);
LOBEETHCEIANELTH L. LLEOB B THIFAT
b HAV RS < SRR n o Mk
DBRINEE N T 5.

198THE B L 7 —~ 5 v b (Saguinus labiatus) WF§H
Madé Vero Ml (77 U h < F U Y08 ehkz iy
B) LxAY gy ) o kTG, BEBENT
REACATBE 2o ERE P U BTAIISRR A 158, MBI Ek» HAV
CEECEZETHL I EPRE LD, FEE, W
MR VBT REBRE & SO v B sl Y ik &
AV, v ME HAV OESGEDE, WO EEM
fagi{t HAV OBBEBRE > THE, MES LT
B A2RE Ly A v ARSI AR T,
BHEFTCAORERERY B3 L L b, AW
R BT S HAV BEROHIEC S THE
A b,

oE & k&
1) HEfEGk
Table 1 Wad AR BB E RO B IR L 4
#ExRE L L. FORNRE, 1I9T8EGETAEERIC B
A ABURF R A B L, BRI IR LB
2tk (T.T., Y.T.), 1983EHBHICRG 5 FEN
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Table 1 Characterization of Fecal Specimens

L o L . v RIA titer (cpm)
Specimens Type of incidence .ocation ear of HAV Ag"
T.T. ) . 11,356
Y. T. Epidemic Kyoto 1978 11,446
K—5 12,816
K—9 . B . 193
K—10 Familial Niigata 1983 391
K—11 241
Ku—1 1986 247
Ku—2 . 1984 135
Ku—3 Sporadic Kurume 1985 8.518
Ku—4 1979 11,652
N871 Sporadic Niigata 1987 327

a) HAV Ag activities (cpm) with a cut-off value of 473.

RGO O ORI A BRI L 18 7 4 Mtk (K-5, K-9,
K-10, K~11), 1979~ 19864 H ki 1 1< kit % BRpl©
AR K B ERED 4 s (Ku—1~—4), BX
UI98TEFTR R AR AT B 2 MR B CHT % 365 2 B
CHREC LR Ltk (N8BT Th 2. Rl 0.01M
) A —{ERRRESEE (Tris-HCI buffered saline : TBS)
pH7.5 &, FOMOMEL 0.15M YV v EEEER (pho-
sphate buffered saline : PBS) pH7.2 & 5 ~10% i &
e, (RE, (EFRSF T 70T CHEEERAE LT
2) Mk XU ER

R {LMERa 5 #E % Table 2 iwimd. S.la/Ve-1 #
Bt ok 7 Hh 2 <0 v (Saguinus labiatus) AL 8
=TH T =V Vero #il8 L OB MREMRE T,
AR S R40R DL LB Lo b o TA S, BSC-1 #ifa
W77 U h 3 N HLE (African green monkey kidney
P AGMEK) dHsEfiladk, LLC-MK. L7 a4 %
® (Rhesus monkey kidney) msEfilart, BGM #iia
o3y 7w — 3 FUF A (Buffalo green monkey
kidney) EEMIBIvRC, & LA B ARIEL (KB X
DATF LT Vero HiIIMBIEE TRM L1 87+
TT =y RMRRT, fo—-= v FEMHB LA T
H5H. MREEEEIE <= ) v Gh U7 L4 (2000/d 5
FAEBEY, ), AT e Yy (200u/ml
WBREEL, B, Vv awd vy (80m/mds BERT o
T vk B &L D-MEM (Dulbecco-modified
minimum essential medium of Eagle; = o A 1 #,
B wEAL L, 10% 5 5001 % b RmeE (FCS ;

Table 2 Cell Lines

Cell Origin

S.la/Ve-1| Hybrid cell between marmoset liver

and Vero cells

BSC-1 African green monkey kidney
LLC-MK, | Rhesus monkey kidney

BGM Buffalo green monkey kidney
"\7;;0“ African green monkey kidney

a) Selected to grow in the presence of 8- Azaguanine.

GIBCO # U.S.A.) %10 L7 b D% % h % h 8
B L UM REERS LCHA L.
3) BEFRHORELIUSEMAREKICLL HAV ©

G

BB O, Mo, LOUCEEHI
ORI Fig. 1 WRTFEBEC L - . EERE
VI3TCIRGRECatfE, 10,000 853050 8.0, FiF 2 50
IR poOBERREE Lo, £8lY 75 2F ., 78
FE (H#EH25em? s Nune #, F v v —2) LI,
MRS & L, R R B0 Sme A B AE, 37T
2 BRI E, MIfE S D-MEM T2 [@%d, 10% 40
WMEEH D-MEM 5l i, 5 % Bk A8
MBTC24RERERT R, B 1 XM eH SRR TR, L
B, @EHWABREPTGo0 8 BEEEAME L. -0
2 BEICOHNE L B, AR, FoarE 15,
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Fecal specimens

l

5-10% homogenates in PBS or TBS

|

Inoculation to cultured cells
(0.5ml of inoculum/25¢cnf

plastic tissue culture flask)

|

Adsorption for 2 hrs at 37C

l

Harvest of cells at 2-8 weeks p.i.

l

HAV Ag assay by RIA and IFA

Fig 1 Protocol for Primary Isolation of HAV

2,000[EHE 5 SO > & HAV MUEFEEY 5
A A 4L/ T o4 (radioimmunoassay @ RIA) 19
PlE U, i, ML BIC SR o THIR A
#%, WYeHUAYE (immunofluorescent antibody techni-
que: IFAY 3p & L. dicbt, LA F v (Leigh
ton tube : Wheaton #, U.S.A.) shodDhS—2 U o
7 (HE R4 . 5em®) WA BRI, JMEHH0.2
mé % BERE, 7T AT o JBFERCRGE, B EEL
R 2, it PBS, pH7.2 TEHEH KA&T VT
5 4rfEEE, R L.

B SR R IR DL T 6 ~ 8 BB OB
THIRa R A T BRI R AT - . BRI AR A
2, 14T, 2,000E8 5 SR OETO Y
BEAEEL Y U7, 25em?T T AT o ZESERIEE BRI
S0 5me A BERE, 3TC 2 MRS, D-MEM €2 [l
i, HEFRRTERWE A 5 mliRAN, 5 %6 BRI 7 AR AR P37
ol WMEEEEARR T o, 4R A
FiLio. C oM. EEBCEPEREIR, FERURRGE
B b ERRC, HUBUEMES RIA BETHELL.

4) S.la/Ve-1 #ifai 1372 HAV OFSEHRY

S.la/Ve-1 fifla HAV #6R2 fLH 2 BoORGMa%
HFEE S L, F#in%a EDTA (Ethylenediaminetetr-
aacetate)- b U 7o VBT, BAFEREETRE 02,
F o CRSHRE 3 RIS Lk, 2 BRI
Fue o AE MR, 258, 2@ RIA Bl Xx b HAV H
BFEMERGE B, B4 1R ERCEARCIRIERE L.

W2k HW35

HEAN63 3 A

5 TVAdA L/ T w44 (radioimmunoassay : RIA)
HAV HUEEME, HAVAB-M # o b (Abbott # ;
U.S A RAVIIE L. #ie b IgM Y ¥ GEE
V- 2 HAV FURE (2 o FEBMSBREES) % inz,
BRI, Phde, RO AN E, R
BOG, Wet, BEICOST B HAV B L, 45
T ARG, ok, v XZORMEES H v <
VIV g v AU VA —THE L. W0ETE
(Cut-off value) [TIFRSR BERABNEETHD 2
& BE, SEEURHEENS T h R 2 AR, FURMA

BEEL L.
6) BEH{EH: (immunofluorescent antibody techni-
que : IFA)

T VEEN A=A SRR BECE X,
Bl HAV i (5 558500 & 5HE 1R,
Y, LT FITC (fluorescein isothiocyanate) EEE%
Plv b« v Igs HiAW (Boehring &, 7EMh : 1057
W) LR TRIE, Bt REC80% 7)) v-
PBS # pH7.2 /s, HREEHE (BH-2; 4 ) v o8
At HURD Wk DR U MBI 100~ 20018 « 4 i
o AFRER AL IR R B 2 o D A R HER O,
R 7 O % B T R MR 2 IR BB & L, BB
DEDBEE M H100%, 75%, 50%, 25% % L00.5%
kA ENEN 4+, 34+, 24, 1+B LU~ LE L
T Rt HAV HEES

HES T.T. #k% S.la/Ve-l il THEEERER:, 56658k
LT HAV S8R & U, BB B a8 (25
emiT G AF y 4T 5 A ) CEKO. Smé R R, 28
[, 2 [EPbets, 37C5 WRM A AEEBNT2H
B, FORMPA%AY 2 85 F i@l L. B
TSR, ETE, SRS O BRI RER R S L
fo.

HAV BlioME:, B EIA (enzyme immun-
oassay) ¥ L -1, FIEE Fig.2 wx4. 2L, #
FERRHE, 1% FCS &% D-MEM TI10SMEFHH
L, 96wy L—+ (Faleon #, U.S.A.)
HEHR S.la/Ve-1 MBS 1 7024 010040 % 858, —
W, 37°C & %KM AEIR R T 2 ERH 2
for Lo S B RmoA 150, MIRRET A PBS T#E
#, 80% A &/ — T L DEE, 0.03% 68 kSR
T4 C—BREE Lie. L %Ml 77 vaEh s A
REMT CIR R BN A HI, — bk & LT HAV
/7o iR (BREI0MELLE © 5 5 /)
BRI, B2 REBUL, CUikE LT R A
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Cultivation of S.la/Ve-1 cells

in 96 well microplate

|

Triplicate inoculation of serially
10-fold diluted HAV
(0.1 ml/well)

|

Adsorption at 37C  (overnight)

l

Cultivation in the maintenance medium
at 37C in 5% CO, incubator for 2 weeks

|

Fixation with 80% MtOH

|

EIA (Indirect method)
Ist Ab:McAb HAV
2nd Ab:peroxidase conjugated
anti-mouse IgG
substrate: OPD

l

0D measurement at 492 nm

|

Calculation of TCID so/ml
by Reed-Muench method

Fig. 2 Procedure for the the Titration of HAV

YEEBIL <7 A B S o) vk (BIO-RAD #, U.
S.A. 03,0005 B LR, EiE 1 EMEL#E, OPD
(orthophenylenediamine) TH @, WRKEITTHEE492
nm®EKE (optical density ; OD) % BIE L. JER
AT OD FHED 2 BEEREEUT A IR CHE S
UCaRiE, REY#z 288 % HAV FUEEEERME -
L, #HFROBEMEL S Reed-Muench 2 2k b
TCIDs i (50% tissue culture infectious dose) #
H L7

s ES

1) ME Y UBTMIBaEE (S.1a/Ve-1 #Il) 1025 e k
B HAV 048RS

Table 1 /R Lo 11#EFEREL SRS L, S.la/Ve-1
Mfas - HAV 058 A 7. EERHRR O HAV
PURIEML 5 BB (T.T., Y.T., K-5, Ku-3, Ku

~-4), 6 kBN (K-9, K-10, K-11, Ku-1, Ku-2,
N871) Td - 1o BUBHEREEMEN Y 1 v 2 HRO M
% RIA HB L0 IFA I L DaBER L7 (Table 3).
FEDE 2 Befk (T.T., Y.T.) k&b HAV FEE
MRtk T, T.T. EREMIREHE 4B L OEEOR
g (RIA @ 1,450cpm) #8405, 68T RIA : 8,271
cpm/IFA 1 2+, 87T RIA:12,561lcpm &L, ¥
Y.T. BT 6 BRICEERED Y 1 L APUREMNSR
WA DT (RIA 7,327cpm/IFA : 24). HiEARS
FHPERYG 4 ik (K-5, K9, K-10, K-11) {224
OAFEMERG R L O Lo T, BEB Y2
PURFEMEE | #fE (K-5) OLBHTH - fo. MRk
MR 4 B E L 0 HUEEMNEM (RIA ¢ 6,911cpm/IFA
D2+4) Einbh, FEEMEIGEERE - T ER 8RBT
EJIffi (RIA :23,579cpm) % BT HCE T —K
ookt aE (K-9, K-10, K-11, N871) #Effia T
(3B 8 M, HEO Y A L ARG RMTE I
oo KB Ku-l BL0 Ku-2 (it & &R
TEEE MR TS - 108, 28 H oYM T T
Cut-of{ % LA @ o v 2 HEEY (Ku-1; RIA @ 869
cpm, Ku-2; RIA @ 1,094cpm) HiFEH, LIEmIM, 8
B ECEVCEURM (Ku-15 RIA © 13,880cpm/IFA : 1+,
Ku-2; RIA : 14, 619cpm/IFA : 1+) M i
Beth Ku-3 %5 208 Ku-4 (PSSR TH D,
FEAMEEERCI 2 BRCEREOPEGEME (Ku-3;
RIA : 91lcpm, Ku~4; RIA : 1,045cpm) BB &R0,
Ku-3 BEREMIIOCIE 8 A T RIA : 6,770cpm/IFA @ 1+,
N Ku-4 ST 68 T RIA : 9,423cpm/IFA :
2HOFEEEERETHCE 7. DEEETA &, Sla/
Ve-1 flifa ik HAV HEEEERMES 5 Bk L sk
6 Befhrh 2 Btk D X v 1 L APEOAE BRI A DT
M, Z O AFERAEMRC B 2 MIRENS R
(cytopathic effect ; CPE) OFBHIIZED LRI -1
2) S.la/Ve-l filiC1F% HAV O#UR L OFHE
T A b ARG RERERR D T2, BRG I Rk R e B
MM, VA AREOEEYRELL. BRY
Table 3 IR, 3 T.T. BRIZEEME v 1 L 258
HEOMBEMEESY, Y.T. %iL6:8HDOET 2K,
FREFNITRE LD YA v AHIEOR BIEE A DT
(T.T.;1,061cpm, Y.T.; 8,412cpm). Ak Ku—1
~—4 BRITEEREE 6 A B ORI TaR g 2 R, 3
T2EHER 1x10%pm LA ED W 1 v A RIE M B
ULfBfe., &R & U HAV HEEY 1 v 2 lh
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Table 3 Primary Isolation and Blind Passage of HAV from Fecal Specimens Using S.1a/Ve-1 Cells

HAV Agin Primary Isolation Blind Passage
Specimens .
Speeimens oW 4W 6 W gwW 1w 2W 4W
T.T. /Kyoto 11,356 372" 1,450 8,271/24+" 12,561 1,061 5,137 NT
Y. T. /Kyoto 11,446 NTV 317 7,327/2 NT 8.412 14,377 NT
K-5/Niigata 12.815 451 6,911/2+ |28,072/2+ 23,579 NT NT NT
K-9/Niigata 193 468/~ NT 508/~ 466/~ NT 321 429
K-10/Niigata 391 NT 401/~ NT 473/~ NT 322 359
K-11/Niigata 241 621/~ 446/- 395/~ 584 NT 189 421
N871/Niigata 327 NT 383 336 362/- NT NT NT
Ku-1/Kurume 247 869 | 2,093 8.,620/1++ 13,880/1-+ NT 2,039 NT
Ku-2/Kurume 135 1,094 | 7,305 9,304/1+ 14,619/1+ NT 2,347 NT
Ku-3/Kurume 8,518 911 6,145 5,230/1+ 6,770/1+ NT 1,379 NT
Ku-4/Kurume 11,652 1,045 6,126 9,423/2+ 8,196/2+4 NT 1.850 NT
a) RIA titer (epm) with a cut-off value of 473
b) HAV Ag activities (cpm) with a cut-off value of 823
¢) -+and - signals show the IFA results (-:<0.5%, 1+ :5%, and 2+ :25% fluoresive cells)
d) NTinot tested
e) Incubation time by weeks post infection
Table 4 Persistent Infection of HAV in S.la/Ve-1 Cells
Passage Number®
HAV strain®
1 2 3 4 5 10 15
T.T. 25,048 NT 7,389 24,160 NT NT 25,040
Ku-1 3,322 7,831 6.586 6,317 3.154 16,321 8.456
Ku-2 3,735 7.745 7.754 6,963 4,700 21,523 10,611
Ku-3: 3,945 9,067 6,029 4,791 3,045 18,391 17,697
Ku-4 3,040 8,808 5,540 5,744 4,909 16,329 15,141

a) Origin of fecal HAV for persistent infection.

b) Persistently infected cells were subcultured by

c) HAV Ag activities presented as cpm.
d) NT;Not tested.

L, MilaAfROSEcE¥#ER Lon, CPE 1#
X hd, HAV OFEREFRTILTW5L08MS
Nt ZOWEERRETHO, 7L 228
ORI A AR S L, M A 2 RERITERA,

MBS RRIRa D 7 1 L APUE A BBk L7 (Table 4). T.T.
BRprsk HAV @8 SREEO L 0 @ RGN % 555,
LIEE, 3 RBRXISUH & TR LA HURTEEOFE
BT Ku—1~—4 Bk HAV EMR (1~
5 %) TlE 3~9x10%pm OFF % & Licnl, 10
fREVTRY 1.5%10%pm L BER, T1102aD

3~fold dilution at 2 week intervals.

BRI AR DT,
3) B iR A BT R I & B o EEREE
S.la/Ve-1 #ilar HAV ZritshE 4 B o Bhsk
Wiz Rakk & e Ao, [ U EERUR A 4 B OM
Bamk (BSC-1 #ifE, LLC-MK, #ila, BGM #i#, Vero
W) R, PR HESS RIA BETEM L.
LB O dkE Table 2 WRTEEHDT, W
RA BRI HAV o LRSS A X Ty
L DT HWIME - S A Table 5 0B
L. W&, FER T.T., ## K-5, [ K-9, B K-10,
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Table 5  Primary Isolation of HAV from Fecal
Specimens [Using Monkey Kidney-derived Cell Lines.
Cell Lines

Specimen (cpm)

BSC-1|LLC-MK, BGM Vero
Y. T. (11,446)" ) —« — NT® NT
Ku-l ( 247) | — — — -
Ku-2 ( 135) | — - — —
Ku-3 ( 8,518) | — - 4,360(4W)* | —
Ku-4 (11,652) — — — _
N871 ( 327) — — NT NT

a) Maximal cpm of HAV Ag activities (Incubation time) .
Cut-off value calculated from uninfected BGM cultures
11,020

b) HAV Ag activities (cpm) with a cut-off value of 473.

¢} —;cpm value not significant during 8 weeks incubation.

d) NT:Not tested.

B K-11 @BEREOLD, MERTIIE LB, -
fo. RO EL, HEORBEHEAARAY 52 0T,

Ak Ku-3 B BGM M0 L Th - 7. Bl
PR A BB HUEEYE 4,360cpm RaR L, BRI L
noESE DOV EM, 18,425¢cpm A5 2 1. ¥
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LM TIE RIA BRIBESBMR S —% LT, IFA
HETLEBHORENEE I h ).
4) GHET A AD Sla/Ve-l BRI X OSRE Y LE

s dii I fs1) 5 1

FEMIO HAV BFHREo—8L. LT, S.la/Ve-1
MBS T BERE AR Lo o b 2 B B oD v L8y S Rtk
Y S.1a/Ve-1 Mtk o 88, S8l k5w
1/ ARREDEIRE R BHF, B L (Fig. 3). 8
BHIGES T.T. #% S.la/Ve-1 HiCoES6ILHRRL
B LAY 1 02T, RIA BT 23,412cpm OFE
THERR LD THS. &M TEEEIEE LYY
TV AREMERE FRLED, 8 HH, BBHiTiairE
BMICEL, DBUBLES £ TITRASD L~ L 2 i
Lo e DRBHMBRE L~ e o Tid e - s o
BB, BEEKRIMEOBSCES 5L, BCM M
T 10%%TCIDso/ml, S.la/Ve-1 #IAT 108.9TCIDs/ml,
BSC-1 #ilgT 10™5TCIDs/ml CEHEEUE W45 L,
ZhiIZH L, LLC-MK, M LU Vero #ilTIT 10
SSTCIDso/ml T, HEEOE L~ in & o 7. A
LLC-MK; #iff, Vero a7, fo#ifaiz b ~EE
VARRRR L~ ORI Y 245 2 213, BEORREC
L DWERR LT

BGM
S.la/Ve-1
.--*® BSC-1

] 1 i

83. gg-
PN o
o 11 & 7}
b
- of o 6
i =
S-1p 29y
;-2. §4-
e -3} 3¢
S
=~ X
>-4r g2 .
g_s_m'l- o
0 2 4

6

8 10 14

Days after Infection
Fig. 3 Growth of Cell-adapted HAV in Various Cell Lines
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ARG TR MR LI EE (5. 1a/Ve-1 fill) &
BEAF 9V Bk S MRk 2 L, e b B HAV @
SEEEE R DO BRMREL HAV O RMAEEIB A i
et L. S.la/Ve-1 BB mp B HAV x4
LEMREH LMY, o ClEEREYHSES TS Y
IR ARBCELTORERAKLRE L TWA9. 22
T3 (RUER, BUE, AR LD MR G
9 AD AR g SRR Ui B LT fE R 5 ~10%
MR & LS. la/Ve-l S8, o1 0 208 AR
Ao BUERERER 2 EME (T.T., Y.T.) (HERHuis 9
ML T oAt RIA BTEDEO Y 1 v 2B EEE
B L, B 6 B ORI MR RSO
A Lo, BHEERIE K-5 ko s HAV HES
VB GRT, MEHHEEREARTAB R Y 1 L AR
P E o, oMK (K-9, K-10, K-11, N
871) TRHEBED 71 v AHBEEEOBAIRD Hhic
Do doe AR KB 4 Befkrh 2 Bifk (Ku-1, Ku-2) 1
RIA ETHIEIEEDEBTH - 1o, AW b LM
BRIV A AHEEECRE, WYl T
fe I BB L s BhE Sola/Ve-l @iluTul, PRI
PEBE: 5 B 2Bk L UMM 6 Befkb 2 Bk L g L
Aoy U (Table 6). 75, L5 k7
AR R A R Lo 2 2 A, BGM #ilal Ku-3
RS 4 REPURIEERME & e - o8, BSC-1 #ila,
LLC-MEK, #if$ L Vero #IlTLL &k 4@ U,
BESHCELLVHEOHBIEHIRNTE L - 1.
S.la/Ve-1 #ilaD v bE HAV RS EAE Y VBl
U LI A ERL T A LELLRS.

ThETIC e MERALO HAV SEIZ BRI
BER, BP0 AR BRI b TR 2 8 B Nk

Table 6 Efficiency of Various Primate Cells
for Primary Isolation of HAV.

No of caces (success/trial)
Cell line HAV Ag of inoculum Total (%)
positive negative
S.la/Ve-1 5/5 2/6 7/11 (64)
BSC-1 0/3 0/3 0/6 (0}
LLC-MK, 0/3 0/3 0/6 (0
BGM 1/2 0/2 /4 (25
Vero 0/2 0,2 0/4 (0

O IN b g E T AR L B R T
B, WS L HELPRETR TS, BEDHE
T, Daemer %27 7 U h 3 KU P BRI
(AGMK) #F\, RGN 3 Bifkh 2 Bkt
A AREED, F 7 Binn %5 HEMET 7T Bk
SHEMLL T AV ARGE UL EBRE L LS, T
H 7 TG R RHERE IR (FRhK-6) & v o i
KETIT Provost %03 kb 2 Bk, Binn %
SHihd L B OB RSB LT 5. oM, Fro
sner %/° HBs HUHEEA MMl (PLC/PRE/S) %
FHU T Bk 1 8RS, Flehmig 587 A7 FABRIB
B HkMasE (FRhK-4) ® R 3 Bt 3 #ES,
Kojima #74% Vero fik3% fv- 2 Bthh 2 Befdo 7 o
NAGEERRE LT A9 LT ROEE L RO
FBEHT, BELELD, BT ETE R, v
2 AR RSV D OSBRSSl
BfEmnb v A A AR a#TE 205 8T S.la/Ve-l
ko v M E HAV 33 2 RS M F i (K
REF VB L% HL{dFhieBiio
EfEEn L. B UNERRE R T T
LA LS8 BB PITE Y 1 0 A0k A, RO - 4
HIOIDIINE -y TATE, 78 E A OB A BIER X
o, AFPROTRES ot FRCH L, Lk
THAH S.la/ Vel MIKIERHADTTHE T, ML H
Bite 2 b e A Rl S H b

GEE A A0 Sila/Vel #ilE JUREY LB L
AR R0 L R RN RE A PR L. R 1 L
AATEES T.T. ¥k, S.la/Ve-1 $IMT56(%Ht
Heefl Lo fiBugit HAV T 5. SflatkTto 1 1
ARFEDRD O, VAL 2B S O HIC BRI ER]
VAL E L, 2B ORKE T S.la/Ve-l Ml T
108.5TCIDse/ml, BGM #ifg T 103¥TCIDsx/ml, BSC-1
M T 107°TCIDso/ml & hEeHIE a2 L. o n
it L, LLC-MK, #ife, Vero MIBITIIE 4 105TCIDgy/
ml FAEFICAR BRI & 7. Binn 2 AGMK
Ml ik Ble HAV #3582 8% 1059TCIDsy/ml O k&%
i % #51®, Provost (1 FRhK-6 #IlICERE 6 HHMK
MORGM A, 1091CIDs/ml Th -fod il d. o

(multiplicity of infection ; MO HMHEI N TES
7, Lvﬁ:ﬁgﬁ THRAVEELET TV, S.la/Ve-1
fihn - AGMK #if, FRhK-6 ffils, BGM #ikk b
UF BSC-1 Mg Tl M S L HAV w4 5%
MR EEEI VL LDEMEND.
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S.la/Ve-1 flan 3 HAV WBERIMLETS
Mk LTk EHELLNE. Bk, S.la/Ve-l
R A S b A B SR o f- TR HAV T 5%
BAREIESEAE . MESEGY N LARO T A LA
IR s, BATEATEERTH L. L, Fig.
3 R L s B0, S.la/Vel #lE LLC-Mk, #iH,
Vero MBI L L, #AKE4 D DY A v ApEE R AT
B, DI kb, 000 gL LTV A LAD
HIHR P RETE A (R A R EROFEA TRIND.
SThLOERIEE LK Sla/Ve-l fiflai~v—E& b
A LB —t L LB LR A,
FRBL DI SEOBEILELELD

IR ETEL OBET, HAV [2HE# CPE %
FRLAEVEIRATVS. SEOKRETYS S.la/Ve-1
MBI BT L ABERE S CPE ORBUIRD L
Nisir oo RERTE Y A 0 2D HER S hienis,
MO ABER LB Ichb D 2 L (., BRI
LTw2ddr@ihs. BEOMEIZ, HAV Bv
N AR IBRR ARG 7 A YOLBR B MM (FRhk-
4/R) oL THLEEIRTEDY, BFHEv—F4 v
MEFD A v 2R FIG S.la/Ve-l M T HAV FRgERE S
DT RHBEL T LB % 2T o OB O
R L, S.la/Ve-l Bl THRESEY 1 1 2

ORFEBIEA A Lo $ihbh, YA L AR ER,
KEC 2 U H 2380 S.la/Ve-1 BURMIMEA HFEFR & L,
FHIa A e (& 2 B, MRSk
Vv A v APUEEA B L7- (Table 4). F# T.T.
PREERR R L) L 2 10%pm B ED &
L HAV BUBUEME 2320, 15 LR L~ o
PUSHRAE R A i, —0, ARk Ku—1~—4 %
Tk, RERHTRSE R 5 AU E ¥ Tk 3~9x10%pm
DRFEMCE F 0, 100H K 1.5x 10%pm Ll o J{if
W ER L. 2%, HAV BEHoMBe x4 25k
BpRBIL AR & AR TTENRD LR, VA LA
Lo TEBRHREREICEN R LL D LB I NI,

T H I EERMEENL Y v 2D S.la/Ve-1 BB
D E RGN BN R e & DN BRI NI & B IETH BN A
% HAV (T.T. ¥ FretiEeTfCE (BWTeT) % L.,
ek Lo (Fig. 4). R, &2
B X H 10%TCIDs/ml oML, 6 HEK
(EEMR T 1075 TCIDs/m] A #dn,  [ERGH AT S8
HARAE B & CHF 2 . 0, BN TR, BE
2 B B ORBYME 1025TCIDs/ml T, HrifRisgifto
FRICHL, BEEICESMTS D, DR LR
fAld &b B8 Ueh, RV~ 107 9TCIDs/ml 1&
FETAHOUEEERS HAE L. S.la/Ve-l Ml TIL,

e Freshly

HAV Titer (logio TCIDs0o/ml)
-“ N WA OO N D

i © 2 O Persistently
2 4 6 8 10 14

o

Days after Cultivation/Infection
Fig. 4 Growth of HAV in Persistently and Freshly injected S.la/Ve—1 Cells
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Table 7 Negative Results in Primary Isolation of HAV from Fecal Specimens
(Kvoto area) Stored for Long Using S.la/Ve-1 Cell Line.

. ) Primary Isolation Blind Passage
Specimen (cpm)
4W 6W 8W AW
T.Y. ( 222)¥ 567" 652 426 573
M. ( 156) 509 NT 443 673
N.N. (4,036) 432 NT 476 611
KoY. (739 491 711 499 593
U.Y. (3,312) 522 NN 502 655
F.T. O 747) 525 675 508 608

a) HAV Ag activities (cpm) with a cut-off value of 823,
b} HAV Ag activities (cpm) with a cut-off value of 473,

c¢) NT:Not tested.

d) Incubation time by weeks post infection.

BESRMUMEN L o A L AR AR, SR04 L AN
o A v AFUR ORI LL, R % R R &
THEDREFREEZHNRD.

A S.la/Ve-1 #ila T 1 4 AEEC D) L f 5 E
Be2#efd (T.T., Y. T W, &b rEmiehofiE
WA 1< 10%pm A M2 B IO L OTH - 72, Table

ToABEDOEBRE T, bbb 1 v 2SR A L
FHESHETH - 1. 2 b OB >u Tl S.la/Ve-1
i g, FHALEOERIZBLELLHEEOY
A APURTE OB A T BT X ok - o, P ABHR
Byl © 4 Wi, PUREMBEME RS D i -
To (BUERE). BEAC BRL 6 Bfh 3Bk (N.N., K.Y.,
U.Y.) (28R 3 SEH s BRI L D 60 iRl
T HAV RIFMEBE IR T 52, 4 EHE
T A v AGER MR S B, B bhR S
HREPHEC ST, 71 0 ARBESMER, TEE3h
bk A EEbRA. Binn 084574 AGMK
MIRT o A e APV BT & o - oL E o
FEPERLILDOTH -2, 1, HFREERE
Bt o A L A BT LT 2 Bk (ABK Ku-l,
Ku-2) &, REPHAETR LR 1L 3 FE T
WORERETH 7. Lok, HAV B LT,
—T0C DEERFFRE T L RUBERT 2 & Yl R
LERNAREEMR D D, oA v ASEEC Tk,
P b 2~ 3ELINOMKBINERE L &F 2 bhi.

&

MeAE VIR (S.1a/Ve-l #i) BT A
B HAV w4 BT BT 50, A s Bk
o ov sk B iR (BSC-1 #ille, LLC-MK,
Wik, BOM #iMg, Vero #IFY) v b3 HAV B
Bl A L AFUREEORA 2 RIA #35 L U7 IFA
BTIENN, RMBEED A L AR A e LT, X
L s Ok O BB EHE HAV RS04
BT A0, FhFR S.a/Ve-l gkt HAV
TR, AL AMBEOBEAER L. Bohii
LT EEDD.

1 ARIFFRBEREISREY S la/Ve-1 Mg
M, HAV RGN S b Sl e sl b, Mk
Witk 6 Btk B Mad 2 Flic HAV HIEEEOHEH
AR R T

2)  FEEREERIC LD YA L ARG
fo S.la/Ve-1 O#iflE 6 SOk & FET RIS, Hi
BHEDY A L AFURIEERE L8, 71 A5 T
AL

3) B AU o F iRk oL T, BSC-1
fifas LU LLC-MK, #ifgr gtk 6 36 (71 v
APURUS VR YRR 3 Rk FkatEdtk 3 50ED, BGM
MBI O Vero MREIC 4 308 (7 A v AFUETEYERS
Pekath 2 36l RIS 2 5O EEREL oM, BGM
M X0 130 (v A4 v A FURESEY) hoo 1
oy AR

4) S.la/Ve-1 IR X %478 1 v A B S RAM

k=10l
e
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RO BB B TEBE L~ 0w 4 v A FRIITT,
T.T. BT, Ku—1~—4 $TXI0/RTHZE, 74
v ARRE LD B OB ED B B T LB HD
7o,

5)  HIEC 5 MO IC ML HAV %8,
VA v ASATRERE R S Ut e MIkk TEMES Ay
A b AR PR L. [BfEL S.1a/Ve-l #
Hg, BGM Mgk LU BSC-1 #lT 1075 8.5TCIDs/
ml T#H - 7oh, LLC-MK, ik X0 Vero it
10°3TCIDso/ml & ¥ — 7o

6) S.la/Ve-1 fla%xfaE L L, HFgpaeul T.7.
Bk HAV 1wk 0, FERESAs L OBERgRICES g
DA v ADRFEEERR FE L. L~ (1079TCIDy/
ml) OBEEMCHET L0, HBEHRLSARTIIe [,
BEEMA TS ARETL - L2,

PlEomB X b, S.la/Ve-l #ilafEll v M HAV
AT D RE MDA T A Bl LS e
T, VAN AOTERBCBSTEHEREEL bt
X, FEfa: HAV BSRERET, 2RO v (L
A7 A N AFIEOFICHFTH L L &2 bt

KB EAE BRI B OB A R, AR LOE
B LMERIG2T B E A A i s AR Bt 23 T
#EELL.

Wefrbehion, BEE, MEMYBYEL
fo RS =B E RS, RO E Y A
S AFHERBATEE, AREEE LR O
FLEFEST. &1, BEARKLSELLEEE
LI AEE =8 B I, BREHR
PRABHAERE L, R4 RN BB
B, WORAGRRFEFHE B HESIA
—EE ERBRRHLCEH L LET
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