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The experiments were done to find out the way of maintaining and supplying
the host cells without subcultivation for the study of varicella-zoster virus (VZV),
and the following results were obtained.

1. Human embryo fibroblasts (HEF) [rom embryo skin-muscle fissue were
more susceptible to VZV than human embryo lung cells (HEL).

2. Since HEF are primary cell line, they have a finitive lifetime due to
their aging. An attempt to maintain HEF monolayer longer without subcultivation
was made and the prolongation of their aging was succeeded. HEF were cultured
in growth medium [Eagle’s minimum essential medium (MEM) with 109 fetal
calf serum] for two weeks. Then the cells forming a monolayer were kept in

maintenance medium [ MEM with 2% call serum], which was replaced with
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new one every 3 or 4 weeks.
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As a result the HEF monolayer with only one

time subcultivation was maintained for a period of 11 months.

3. This culture method enabled us to obtain quick supply of cells in the

experiments.

In addition, it ascertained its usefulness in the storage of cells

for a longer period without rapid progress of their aging.

T L & [

v AD 1 DO & foEEPY T
DEWMATDLETHL, Y102 OFEEL
foh 5 4L 7 A 2o fifEic LT Y
L. o TRBAE P B L2 Ml A BV
74 e A DRI A T S0k, LBy Ao
AN RO g o [ A A RCH
L, A HTHIEEIZ % < O R TN TR
BEXh vaarFEC HObhA X5
e

g 5 b Y o s < B B
L, #fCATEND Z LHTE 5N A BRI
5, BREAES 5 B4 7 = — v oI
(EREREN TR T X 4 1 oMz ik + 5
LOTHhLH. il oM EC {2
W—T&H 5tz A s 202645 B Al
o TRAeBZ Lo, S HTE MK E
L T HeLa ( farfishzi), FL B 0,
Hep-2 (WHgrigahE), KB CRmieyEihise)
Hafe &Ens, bk & L T L (=9 2 h
3y, BHE-21 (o~2 22— d3k), Vero ( 2
FOF i) fifare &% < ofibiiban s
iz, oA AREYREERC IR S v BT
%, S b OBALAIT SR P T 2 i S
IS s E IR R A A B 2 s R
TEDL AL ADREE~HA IG5 2 Lk
BETHS.

HEHRED A e AW 2 E KT RIS 7 A
s A (varicella-zoster virus, L F VZV L
) R b TR Lz v 2ok
5 Ig w7 A e A ORERNI IS L LB IE U T
Al BB EN T TE S Mllaz & 0 L
THEEMEE L THG e utiie B, Hifk
i &b L CRERE P CRY & L Al 2 w1

B & w2 o g fCR BN Ak f RS 3%
L 7zl s o3fC % (Primary cell line)
ELS D IR O A TR (A & R
T, O L By RLER P T o il s 2416 5
WARE—$ Lo AL e ch o m8, £0
—TEB D D, B L T L e
WTER{lc-TLES. floife FREM
#ohi 2 DM UL §9 50 [ul o> 47 24 KR I
14, CoBSEAEoEL (Aging) & IEL
NTLDHY, - TEMRHITERIC O A EEZEO
7% 7 A e ADREYCRERZ LR 2 o
DELA B Lie s bR Aol i b
feve, e, —B v oA B0V
AR i & 2h, TEAHMRD EL
DfEFT A o X 2 T BRI G5 2 L
Lo, UIRHIESR © (i 7y —770
— = (=60°C~—=80"C), HAH\ L iikEH
(—=196°C) (= Ml e L, Ex e s B0
WAL ORS LT Fo il A g L, REACIRTE
WL, #FbxEhdstc Tl %5 ik
M —THSL. Lo L oo ETIRRE
X DA EA ML LS A F L0 7 %>
F(DMSO) =274 ) vic Yo Efaxing
T LT, RAERE oL (UL 5% ~ 1+
W K<, ERoET A ooicirfiinge =6
CHRSEHRLELHD. JhiLLh Llck X
TR A N - Lo b, FBLEEPDHE
Z IO s A, KRV =7 b ) IR A
HWLT, EiE 10em O 4 — gz 1000 (EEEE
O BERTE T MM A ffRE < & Wit AN L e
ATHEEB LT L 52, —hairfise
T AN TR 5 Ll x oMl k <
BSR4 5 2 LABIE Lz, CoEEMAB, it
MR A 5 = 2o X b MR+ 2



WIfF: Varicella Zoster Virus (VZV) o RG34 0F% 3

HER RS T2 EEL, X5k BRr
“HiRRE ORI R LA S, 2D X5
A A AR X B ik e —E O MIREE T
S L7 < Tikde B, §E - TRl
Mk #EFE L, FEERRA REL IS A 1770912
W, AEFMBE ORI Z b, @53
WA X2 &, GUAEERFIC I B BT S
5 A ED 3OO FN A i UG O S
el sb.

VZV IS0 dh 2 Hidil s LT S hE
-, HeLa fllfa", Vero #il@>, FL f® 7
EoMeaiase, bR ST (L)
FHEL w3y, b b G W80 S e S
(LLF HEF & W% ), v b pc g e,

BRI, e R URTRAI, ) — A
AN, 5 D LRI, AR

Hu® b O e E o b IGYARHE SRR e &
D PHCHII A W 2T AL L L —REC
(3 HEL 2%, VZV oo LmA% b3 s
AR L E SR TVE2 Lo L %0
Flncr HEF o i@ dr HEL X b o5 <, %
TE L fo i A s o eh, 2 oMK 1 %
feFf e HEL i fbs by Th 4. HEF < HEL
VEHRIE T X fg L & AR S i b fo S 3 AR o
R R i b, dES s L T
A AR R R A b R T o0 I 1 ek
DT A, D ot-ws VIV R (R
BHRREIC T T ik e h o HExE
L, FE~oRaicfifaopbii i s s,
= B OO S~ O RE PR R S hui
i e IR RETH 5.

4|, HEF % HEL # iRIET 114 H i<
bbb cEs o xR LL. colitkc
I AU g fER A 100 SHEFE L, pofllk
A A A O T, RS2 3 2D G
tEa it 5. PEETTIebi T D —ia 7 I
ks A S LT, BT Y — bR
Ao, NS 2 Lo < 3~ 4 M 1 v
M A sc i TSR AR L A TH L. LT
(= HEF 45 kX 0° HEL jflilae VZV 2%t 4
R PO i & 2 b o |l B IUHER
ZoV TS5,

ME & B E

1 # B HEF (/g =Mlic ko
it Exh, THEGRREVRLoThSs. O
Hao s+ 5 Ba W 1976 425 A BB T O,
W w5y HE Fitkiil 2 15 ks
B, ERMEBSEERNA DR T ALREC L
hdeuhizbDTHar, ZolEdllansbix
MiE s o Al S hoTufeu, iR S R
Mic o b, RS L B E A DA
L., BlfEET19~33 ok x4 {7/c - T
B SR A RS 10 % DMSO A i
Z, chucfilax@EL C, 7+~ 77 Y —F
— (=T75C) (oS (r L Ao, ol I (e 4
W OCBE 2 85 (i ki il e 37°C o
i Tl L, 300x g, 5ot fh, it
He o £ A AR s Rl L € 25ml 7 5
ATy 2 B WOA R, A A 7 T R
(5% CO,, 37°C) THifEL 2. 8 IylHIfR il
75 AF . AN Lo 2 &l o, WE
KA 2edi LT, TR A i s L Aoy B 1
fea e fr L7z,

HEL 4 /Pl X b 954 bt & o T,
HEF & 355 iR ihk+a L 0THS, 3
ERicas7- h HEF L[, e & aifb (o
< i L, B E T 1T~20 e i X &
2 e

2 M Ra i A&

(1) WM 10 % v~ BREdE (B
F FCS Ems4) #bnz /- Eagle’'s minimum
essential medium (MEM) Z Hu /z.

(2) HEFpEEHe: 2% {7 >l (LLF CS
L) Az iz MEM 4 H\ 7o,

(3) BV Fovi: i E K ic HEF %
HEL #4pfe x5z b ) 7 Via e,
Dulbecco and Vogt' ¢ PBS(—) [Mg'',
Ca'* 2#&#FJ o b)Y 7o v 0.25% BO'=F
v EEfiE = b0 o adE (EDTA-
3Na) 0.02 A L TFmRL 2.

(4) Milaofik = & 0K 800 ml
I — B (LR v =4 5) 5 L
200 ml fEELE (LU P s A ARV

LT 3



4 L P

T 37°C CHER L 1=,

A — b ki b Y T vlaREELT] ~
2P E R, bV T R D R E RO H
HiA o 7o. 3~ 4508, Ay 7 Z AlEDE
FUME L vk Cabdo b, WO K5 A 107 78 B 2
IRy 7T v LT, Ml flaidilE A
btz COHBICLBE MY 7 v CHIEEL
fe il g e % fo b O un U EO LB A Ve <
JMERIE L, ED-HOWH A R TE D o
ML ey, Wil 2o v — 4 @i
L =35 ir 10%cells/ml o QTG A 1F b .
35 ml 70 3 RCHUAALE, hiqEi o8 i
10%cells/m1 o fliFdERE 10 ml 4 50 L 7=,
R LSRR M L 7ot 37°C 1o T i i
Lz, W& a HH, fifaike — Fa B Lt
fods BN A skan 2 F2G Lk 50 ml fo s
P (LA P E45) 12 108cells/ml o #illiy
1EHEW A Aml 560000 LT, Ry AR B 5
LR EER A L CHHE S A (T L AR IS £ D
WAL T, bV 7w il TR 2 L o)
f8249 0 o S B e s G S e T GE L e

SR SRR o M (VL IHE 2° 2 MR B
e BT S s & fERRR i 220 Lo, DU
Feibod pH o iife (G F & A foby (o ey — b A
L TS Ao RTE (Baal) 2l E L 2oy
VR A S R 2GR L fe.

(5) R ~RA%: pH 2% 12 Ths
P& fo i R # A A B % ifNE L7z 37°C
77 ik L, BRC T 7 AT 2 HER
WA MH LA GIEAZ ) o —F g o ThdE
iz, OB Ao ) a
FHU .

(6) Efbflao#y:: Elfla@solo
iz HEF % 2 #4s X1 32 [ullse i ffifey 72,
At 2 MR Al A 3 ~ 4 {5 AR L C R 72
DT, FEREOMHL &+ 52 ik L,
MR B L, O[S 5%
(2 X B EJIHERS 20 A 4 v S A TR TG
OV A B HE B v B L C bl U e,

(7) Jeswupi@imlss: FEfifao@lssicin
() S AR A L e,

Ci) PV Za—ffh: EHlln@sn

GfE6 ¥ T1-2% 1980

7=# Dulbecco and Vogt @ PBS (+) [Mg'",
Ca " GH] 1B rV ARy I A—% HERLT
Huste, Qoo 45 Bk b Py ot e — +a
BEHA X L, 10ml OfmiEa BRI,
15 o i s, Hefaiii i xleh PBS(+) T1
(1% - TGS L A, RIIRIFEE 035 12 T
W 1 mlic Rty 0.5 ml |G Lz 0 & Ml
BREMRSRCCRH L 72, P ) v T — TR
Y Xt fila s sl & 2ufc L, F O84S
A TIE L 7o,

i) R EREO WE: H-—#F 2% Ah
fz v A b v A2 10%ells/ml o e bz 4
Tml 250 LT R Lz, B3 A4
—HFAA L DL, WER (=2 /-5
o OKMETE 278, AR 3 BolNE) TS5 i
WEBE, AGHRT 2 [leb B ek L 7o, L
T2 U A& SR O (1 % BRI 0.02 %
D7 Y ARZAGE A GERE) 125 S R LT B
L, 1Rk, @iRoot, ghiz+ 1 v TEA
LM FT®lgE L 7o #1000 o #ilyxs
A, TodusEmEh s 52l RTINS
A oo 5 5 A BOE L 1.

3 VIV O£

(1) VEZV: R EZ B H O KM L D
HEL # T 7piEe e’ #, 10 % DMSO #
G T B A B s R B 2 1R lE L —T75°C o
TIEIE LT, o 4 L A 5 L T 37°C
PRI TR S, MDA 117 - fo B
M % HERE B 230 L €, B & L fe.

(2) VZV Ol 5 ik i L
To AR G il A B ) 7 o v BT —T
FlEE L Lizobh, Sha B & L THw
7

Hi=HF A ANILA b vEIC HEFF &
AHust HEL @ 4x 10%cells/m] % 1 ml 24
HLT 37°C T2HME#L, Zduc bk
VZV M4 0.2 ml 24 L T 37°C T
2 WS S ts. WSO PBS(+) €2 (4
e, T OEMRE A s T BEER T
fo. kBRI E OHIL T, FaEgemAi L,
BEPRE AR B84 fo b 0% focus F9EA T/



WA Varicella-Zoster Virus (VZV ) o[- 2 005 5

N o

(3) Fawyh: VIV o Qi 1%
A B2 A B A (A BT 5 7o
Btz v RO D =T ACKGR L
fo VZV BEgifiasa & b LT, PBS(+) T
g, A2 2 — AT A EERE, A
(D * & FEIE A AGEK T 1 4012/
T 20 SrRge . AGEATIRYE, R Ak A
AATHAL, W M@zl .

4 miFd L UREE

FCS i GIBCO ## (Grand Island Biolo-
gical Company, U.S. A.),CS 1% Perfreez f:
(Irvin Scientific Sale Co, Inc., U.8. A.) X
U A BF o Bovine serum (BS) (Bl kit
Rt oEss) L.

MEM i3 A kB sER MEM No. 1 g5 (%
~4 vy 60mg/l H&GLy) T, FRERD MK
HACERL, SGEEEOOL, L-7az v
292mg/l w2z, T.5% FHHGEF B Y 7 AT
pH 7.2 iz L 7=,

k) 2wt Difco 8 (Difco Laboratories,
Detroit, U.S. A.) 1 : 250 A M\ fo, A A
W, PV FA—, BIOZY) AL
Merck #(E. Merck, Darmlstadt, Germany)
EDTA, # % 72—, =4 =L EL U‘»’J\M—M
v B L R A L e

) - o “ e A
. y e
L F
G ll7.: [
~ 3 v, Yo " [
s A ' "
Ltk
) 1
F t St
- i ‘I"‘- - ot vt LY
- = % - ]
L TR = o R,
. T w .
—~ e -
- S » g 52
R s T i
[ oy 1 AR
Tt o . e e " L
S _'_.. P4 Aol
iy T, T
e e P

& ES

I VZV [CH§ 5 B2 0k

EEMGAFL TS & b AIa R HEL &
X O HEF @ 2 fEodilao VZV ok 2% g
A B L, A VEV 24 L
T, B X 5 Ml B CPE, CPE %3k
L f=#ilae> Giemsa Heffi s & O focus i
Mo L 7.

WA AAh JERRE LTS W Giemsa
Yefa (s Fig.1 a, b 1254, aik HEL, bix
HEF T# 4. HEL L HEF ZJEMC EFc
< pAzfiaTd b, Wl — MEEICIEA
FEECMl & b Bl EhTL 5 Fig. 1
abizAbhaE oAl e (Kho%k
HTmaits) i VIV Y X b il 2 k4
KLt THD, VZV o CPE L B 5 h
52k <, focus ki HHBL 42, ao HEL ©
AR Vs £, focus @k F Xk 320%
120 2 T 1z, il b © HEF Tt B9
Bura X v ks % <, focus O ZF 21
800 % 320 p? TH 1=, Fto, THY(E O focus
it HEF Tk lbls g icingicx 4., HEL
TR dH . L AL 5 HHEIC focus
it HEF ® 3 HHRBIEO A X X s 5 o0 T
Wi AN TH . OS5 H H ol
i 4stt % focus AT O CE VZV i 24F

- .
- e o b l'l. ‘.‘
. ok ~ - N
iy SRS S T N
e T S R B . IR ()
» o SR ORI, b Yo b %
- s AN 4 > b E Y
i 3 > LY
e SAN Fviw AR
= &
-% o~ e = & Tayavs
R o s N LSRR T 2 b
-~ ~ % & ~ e A S L |
-~ S . aF E 2 i ¥ LR
e _:.."“';.. . m . f\\ “}-. o n_.‘: Y )
hAC Lt 3 | S R WE A R
\ Ty my E W e e wawt AR
p z -~ el |
¥, L e - 0 >
& - - 2t o aw -
e, e ARFT O e n RSy o =
o - ‘- -
it g e w2 et =
o . - 'y - 4 - - =
s P e £ - # -~ - e - W
e ", ¢E] P = —
. T-iz P
K > , e
- ‘ v -, 4 TR - =
& e, ,a‘ 3 P -’

Fig. 1. A focal lesion in monolayer of human embryo lung fibroblasts (HEL) (a)

and human embryo skin-muscle fibroblasts (HEF) (b) produced with
varicella-zoster virus at 72 hrs after infection. (Giemsa staining) x 60.
The arrow points a focus region composed of rounded cells showing the

cytopathic change.
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Fig. 3. Diagram representing the long-term
maintenance of human embryo fibro-
blasts (HEF). Arrows show replace-
ment of the maintenance medium,
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Table 1. Examples ol long-term maintenance of human embryo skin-muscle

fibroblasts (HEF) and human embryo lung fibroblasts (HEL).

primary passage | second passage | third passage |

HEF
Series | 1979 Jan. 22, 1979 July 17,
Series 2 1979 Mar. 10.
Series 3 1979 Aug. 7.
Series 4 1978 Dec. 25, 1979 July 3.
Series 5 1979 Mar, 11, 1979 July 4.
HEL
Series | 1979 Jan. 11, 1979 June 16,
Series 2 1979 Dec. 11.
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in thin layer with parallel orientation.
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