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enteroviruses have heen noted
other enteroviruses,
primary culture
of HAV ant

cspecially with in virro propagation. Unlike most
H/\V causes no obvious CPE in cell cultures. Moreover, the
hagation needs % to 10 weeks until the appearance
in the cells. However, an adaptation with more rapid
propagati quent p g2es 'I‘h > facts indicate some discrepan-
cles with t } patures of tvp titis which in vive showed abundant
faecal wu‘c,nwn c)f H/W and acute ?“mmmc injury after a rather short incubation
period. To clarify the cause of this discrepancy we attempted to propagate HAV
in a new cell line Je.* ived from the cortex of the kidney of cynomolgus mon 1ikey,
designated JTC-12.P3. which was grown in a chemically defined synthetic
medium. This report describes the adaptation and efficient propagation of HAV
in the JTC-12.P3 cell line and some aspects concerning HAV growth.

Materials and Methods

Firus, The W9 and K-5 stool strains of HAV (Shit ”m amia er al.. 1985y were used.

Cell ling and culrwre condivions. The JTC-12.P3 cell line used was established {tom the foetal
ey c‘w‘m‘}muf wonkey kidney and has been maintained in a serum-free chemically defined synthetic
medium, DM-160 (Kyoku CLtdl Tokve, Japany since 1969 ¢ ‘Ruﬁgamk' ef al., 1962; Takaoka and
Katsuta, 1971). Cells were cultured a1 37 oC in slanted stationary culture bottles (15 % 150 mm) and”
the muI um was renewed twice ¢

Virus inoculation. When ITC-
ml of virus suspension (N

ence, the medium was removed and 0.1

Stooll w he cells for 1 hrat 37 °C. Then 2 mi of

medium was added to continue with renewal of Itm md urm twice a week. From the 2nd passage
onwards, 0.2 ml of HAV-infected cell extract was inoculated into the culture.

Harvesting of cell-associated HAV extrace. At selected intervals after virus inoculation. medium was
rermoved from the cu m ra # mlm» aret cell sh >washed 2-3 times with Ca~ - and Mg~ ~-free
PBS (PBS(-)). Ce and thawed 2-3 times and then centrifuged at
3000 rpm for 15 min. T'hu supernatant um 5 obtained was used as the cell-associated HAV extract,
Specimens of wm extract and the culture medium were stored at =40 oC until use.

RIA for HAVAg. HAVAg was dg,tc“«“tc'i § w.r ar M. X\WH M kit (Abott Laboratories. North
Chicago) with s,! ight modification as deseri dously (Kojima er al, 1981). The ratio of the
;gm”wﬂc cpm 1o that of the negative control was dm minec Loand a ratio greater than 2.1 was
considered positive, ’

Immunofluorescent microscopy. I{/\\ﬁir‘xfkm;( JTC- E? P3 cells were cultured on coverslips, fixed
with cold acetone for 7 min mﬁ)d washed with PBS(- tw ‘mm‘ ion with anti-HAV-positive
human serum for 12 hr at 4 9C and washing 2-3 times with PRS(-1. cultures were inc nmn d v nh
FITC-conjugated goat anti-human Ip(v for 12 hrat 4 o€ The cultures were again washed with PBS(-
ed under a fluorescent microscope
tron and immunoclectron mmzmum tiiry immunocolloidal gold method were performed as
described previously (Mi x amoto eral 1971 Protein A colloidal gold particles (3 nm. 6ug/mi) or goat
anti-human IgG colloida Fgold particles (5 nm. T0pe/mb) (E-Y Laboratories. Inc.. San “\«MM, CA) were
used to detect the anti-HAV wtiha:wiicw

Isopvenic banding in cesivan cloride gradiear. A 0.5-m) alic quot o of cach mpu natant was lavered onto an

lI mi Q(‘)I'llirllIULM cesiuny ehtoride gradient (13 « 1.5 g/em™y prepared in 50 oumol/] Tris b Tu pH 7.4
ontaining 100 m nol/l WNaCland 0.1 % N } ml sarcasine (TNS buffer). m reentrifugation at ”’ﬁ () 000
b g for 18 b, 18 fractions were collecte H cach tube. The density of cach fraction was determined by

refractometry and the presence of HA cwas tested by RIA as described above.
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HAVAg decreased. (3) Even after serial passages, the infection became persi-
stent without CPE in the cell culture. Concerning HAV Ag found in the media,
findings ranged from no HAVAg determined in some reports to abundant
discharge seen in other reports. These in virro phenomena of HAV are
considerably contrary to the in vive effect in the liver which is cytopathic, and is
immediately detectable e us faccal excretion of the virufe in patients contracting
hepatitis A. Therefore, it is considered that host immune response rather than
CPE of the virus itself may be involved in the liver injury by HAV (Kurane et al.,

1985; Vallbracht er al., 19%6). In the present study, for the purpose of umfvmg
the apparent contradiction, we attempted to propagate HAV in a new cell line of
a primate origin, namely JTC-12.P3 cells derived from the kidney of the
cynomolgus monkey (Takaoka er al., 1962, 1971), and upon successful propaga-
tion we examined the resulting HAV. These cells were cultured in a serum- and
protein-free chemically defined synthetic media. Derived from the cortex of the

kidney, these cells are sensitive to parathyroid hormone and prostaglandin E,
and have specific cellular functions of its kidney origin (Ishizuka er al., 1978).
HAV strain (NF-9) passaged in marmosets and a wild strain of HAV isolated
from the stool of a patiem with hepatitis A (K-5) wc,rc inoculated into cell
cultures, where favorable virus propagation was confirmed. At 4 and 8 weeks of
the 1st passage aﬂar HAV inoculation, the §/N ratios of w;]] associated HAVAg
were relatively high (21.9 and 18.3). However, in the case of inoculation from

specimen of the st passage at the 4th Wu:,k which was cultured for over 20
wce,lw‘; in the following passage, no HAVAg appeared. Therefore it is considered
that HAV propagation in cells at the 4th week of the Ist passage was incomplete
and limited. After the 3rd passage, the period needed for HAV appearance
became shorter after each successive passage. Finally, the expression of antigen
became so highly positive that about 10 % of intracellular HAV Ag was dischar-
ged into the media. However, even for this cell line, the Ist passage took over
8 weeks to develop high level of virus propagation. Therefore, it was considered
that a total of 30 weeks was necessary for completion of the Ist, 2nd and 3rd
passages of HAV in these cells to finally attain mpid propagmon However, in
the 9th passage, HAVAg appeared within a few days after inoculation. The
discharge into the media was observed when intracellular HAV propagation
reached certain levels. It is this so-called discharge of mature virus, which should
be further studied. Moreover, HAV propagation was studied in the cell line after
serum and hormone supplementationn which affected the propagation and
function of the cells. The serum and hormone which enhanced the propagation
and function of the cells simultaneously facilitated the propagation of HAV.
CPFE was not observed in the cells even after over 10 viral passages, suggesting
a persistent infection.

As the present ex peri iments, also most previous reports on in virro prommntmn
of HAV lmw not indicated any occurrence of CPE, Rmon lv, however, it has
hoc‘“\ reported that ( PE was observed atto wwtui iral passages (Cromeans et

1989). Thus, it is likely that CPE might initiate ali‘CI“ a sufficient number of
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