Characteristics of Rubella Virus Multiplication on
Human Glioblastoma Cell Line(118MGC Cells)
Treated with Various Drugs
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AL b HREER M (118MGC) 12815
BIE 7 A IV X HFEDR R

GIRKFHATFRI? A V2 (EAE  WH 5 —BUE)
E W -

(FBF1624E10H 28 A Z44)

R RAMIIC B 2 EZE Y 1 LA (rubella virus, RVIEFEDIGEMELZ MRS T2 7010, bt MR
BiEE 1ISMGC#Ila % LT, 4 27V v 2 AMP (cAMP), ¥7F Y442V v AMP (db-
cAMP), /$8xY > (Pav), 70RA¥ 75>V E (PE), F¥H4 A4V (DM) H#ETTO RV
WE Ak, TORBR, BWEAL CEMRRICLELEE O N 5FEFIC & 2 BRNE 118MGCHifs T o
RV R EFTSHFRCUE LB EE LV ER R b o7, £ HIEFEEE, db-cAMP 2k > T®D
AEROMBRIAR EHME SN, ZOBMREABREC L VETT BHNLZELTH oL, —F, db-
cAMP, Pav, PE, #1121 & DM #ES L HIUERK CLEL 356, lagtikasnd, 4=
Bz b & 5%, WO 0.5~2.3% 1 K& RV EHEOZHH 2 iE2358 0 6 htz, oiEN: RV Rl E
(PFU assay) 8 & ', RVRNA EEEN S VBN TH o7z, Ei, OB, EFMBEE i+ 3 L RV
ORI IEMIEMRI OB C B L 72, £ 28k, Pav & DM %721 db-cAMP & DM DB & WiLE
11I8MGC il Ta 74y F— 7 4 L ADOEIHEIZ 2 EE SN - /2. 118MGC il b D FEHER R
KTH 3 Vero filE % BIRALE 3 % & RV B S ORE s o8, 118MGC B OBE1E &3 < Ml S
nm-ot, £ REEMEEELSESOB S, S, Pav £ DM IBS IR THLE L 72 118MGC #Efa & Vero #ifa
DWW TCHNE DNA, RNA, EEARERET L e, ZO/RE, MR L » CEBFLEIZ LD, SERILEE
BNCET LR, ZOETEERZ, VeroMifEd v & 11SMGCHIlE T L DEEETH o2, Lo Luss, o
NOSLTFNOERT LEFMEEFW T2 2 LI L DEBCEEL 72, BlEDZ 25, 118MGC #iftiz &
EEFBRNE = U T OMMBSEEDES) L B L D0, RV BEAE 2 BRI AE T DO EEI b, &
NSRS EEE E 2 MBI cAMP L RALD FR - 202 b o T 2 e HshTwa 2
Lins, BB, EOENG CMaEEEE @ L CRROB R Z 2 MEREORR g, 2
NS5O L IFERNOERERMIC BT %, RV ORRYy, B, FEEls, SEEEEEYEC L2l
BEEEFICREHEL TV R I EE2RBL TV EE L LD,

Key words JiyZ~ 1 /L X, glioblastoma cells, #ilENcAMP, dexamethasone,
HMiEsnez{t

BB 4 v & (rubella virus, RV) BE L 245K
MEBIEREE (congenital rubella syndrome, CRS)
DFAE, Gregg"DMELIELBEM SN TV 3. 20
fo, EARERE LT, (R4 RECITIIER & 0FiE
R¥o—@tERE, HrkE, SEs 20X ARES,
TUTRERBTICHIET 2 BRUEOBED 3 BIZK

Abbreviations : cAMP, cyclic adenosine-3,

AMENBZEESY, 205 LEREOEE, BREM
FBEMREE E L THBARAEE SN TE bOTH
SBEECHMEREL, PREEEES, B, M
FERR Y EHEE» S BERCHITET 399, L
B0 5 b H#EESR (central nervous system, CNS)
DOEFHHROHEEIZ, RVOCNS NORBREB L U'*

5-monophosphate ; CNS, central nervous

system ; CRS, congenital rubella syndrome ; db-cAMP, N¢-O%-dibuthyryl cyclic adenosine-3’,
Y-monophospate ; DEAE, diethylaminoethyl; DM, dexamethasone ; EDTA, ethylenediam-
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DEHELEEE RO TEEEER®R L THw s EBb
ha, £/, HEBO RV BREBWLT L ZOEHE
L CHEES, /MRS R Y 0 iE s, &
SRR SR 2L E L CNSEEEROREED
HMoNTw3E™, Laliashs, TOLIRRVD
CNS Bz D\ TOE KRR EN s THE—7
T, DMLY~ TOERIREIL, BMOmMER
HET—MBE SN TVLLEDATH B,
FZTEEG R RMRE 2 Y T2 et
OEBICEET 20 < D00 KR, #2 KRR 1
2V w2 AMP LRV % ERS B 2EACPERE LT
a4 R PofEAC & 2MEBEDOZE L & RV EE
EOBEMIC OWTUTOZ & {HEEFL .

s L UFE

I.# R

1. 118MGC i

b MERBIFE R RO ML T, 10%F4-MmE
fn Eagle’s minimum essential medium (Eagle’s
MEM) ZFWT 37°C THME, MERHERIFFMET
&0 Eagle’'s MEM T 34°C TfT - 7z,

2 . Vero g

770K VRBEROKLMETHY, RVD
BABORER T A VAR by 7 DFERRCER L.,
MK DMIER, 2 BiF4IMmiENN Eagle's MEM T 37°C
TITV, HERHEEITHMBETE D Eagle’s MEM %
T 3¢°C TEERTo .

II. 9402

RV i3 M-33 £k % Vero #ifa TH#E & ¥ —80°C 12 T
BRELELDERW. 27y F—T7 4 LA AR
B, BEIAZ, WFRLFIRT 7 VA Y RER
AT &S ¥ —80°C TIREFEL LD EAVT,

m. £ Al

# 4 7 Vw27 AMP (adenosine-3’, 5’-cyclic
monophosphate, cAMP) (Sigma ) (10-*M), ¥ 7
FUNLHF A ZYy27 AMP (Nf - 0?-dibutyryl
adenosine-3’, 5-cyclic monophosphate, db-cAMP)
(Sigma #) (103 M), %%~ > (6. 7dimethoxy-1-
veratryl isoquinoline, Pav) (Sigma #£) (10-* M), 7
"Ry S5 YvE (PE) UNEFER) (lug/ml), 7
FH A (9a-fluoro-16a-methyl prednisolone,
DM) (Sigma #) (10°M) %\ EEE iR 2 A8 L
7z, THSEIHID( PSR L LERBE G

Ml sV, MlgEELRs T, —BCEEYR
ERDDEENLBETHD, BBTFF AV L5
BuaTid, Eagle’'s MEM WZIEfEL 7% 0 A4V 2 (1,
Ty /—nT 1072 M ICiE#E, 812 Eagle’'s MEM T
1073 FHIRL TERL .

IV. 118MGC #Efg~n 7 1 )L R R&H

MBEERy 7 A®MBHBEE I22.0xX10/ml o
11I8MGC#ifg® 1mlfnz, 37C Tl HKEE L #HE L
L7z, 20Ny 7 A CHIEME 2 [BEEL, &8
FH & & CIIETED Eagle’s MEM 120 L @Y%
BARE 34°C THEE L 7c (BTLE), ZOBEHER2KRE
L, ¥ 7 A¥ET 2 BEREE, 7 AL AEEEHRE
e b 0.2ml 8 (multiplicity of infection,
MOI=0.2), 37°C, 90 s¥RER, BU/ > 7 AR THE
%L CEAESERIFEE 2ml 0z, 34°C THE%s
ARG AR 7 (RAEE), /-, BEE2EEL A0
Eagle’s MEM Tlalf7 BARHERERE R L 72 b O %
ELTHRLL, hB—BEOEFIZ > & AROHBRE
Ml AR L, S5k, R, ML b ICHRERR
L, #OFELEEROEY A )L ARBELZREEL 72,

V. 71N ABREORE

RV ORBYYIRAEIZLATO & < EHEL 72, Vero Ml
2E60mmDTIAF v 2y y—L (Falcontt) i
7 X105/5ml Nz, REEY A 5HIIERT 37°C, 4 HiHE#
B L7, WREE > 7 AET 2 EEEL, B
0.5ml 2, 3¢°C T 90 H\E LTz, BE, MEm
oy AT 2EBEEL, Sml D—RFEXERBRT
Wy, 34°C, 4 HEREER, Ei2ml O TREXREES
fTol, " REXEBHEMWOMAK I, 0.7T%EX
(AGAR PURIFIED®, Difco #t), 0.15% REKE S
Y 2 4, 0.01% DEAE-7 # A b 7 > (Pharmacia
#), 2.5ug/ml7 >~ & F U v »B (Gibco#t) %
Eagle's MEM k&t b DTH Y, ZIREXEFEM
IR 0.01%B IR EE DS DERV, 77y
I WOFEE, BB HEKERLL. 58, 2
DV ANARBO —FREBICOVT2~4KD
Y=L ERAOVTERLSD T T v 7 BOFE» ST
4V ARG 2 B H L, plaque-forming unit (PFU)/
ml TRUF, /23 74 v % — 7 4 )L ADBERE,
RV OBS EERICEE L 7SR Fy 7 v r—Vv L
O Vero g% A T3EH0.5ml 20 L, B3
BHICCREREE TV, ¥H7 S v 73 HLER
L, %8, ERBEL K, ey 1%E LA

inetetraacetic acid: FITC, fluorescein isothiocyanate; IgG, immunoglobulin G; MEM,
minimum essential medium ; MOI, multiplicity of infection; MV, measles virus; Pav,
papaverine ; PBS, phosphate-buffered saline ; PE,, prostaglandin E, ; PFU, plaque-forming
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1 RV 0> Bl 1% & B UMD Bt £ 5/ L 7.

VI. 74X RNA B8R ORE

Norval @ HEVEEMIL TiT-7:, 2% H,37°C T 1
H 858 1% & L, subconfluent O B B % 3 » L /2
118MGC il % 2 (Pav & DM) & #1555 T 48
BEIRTLE %, MOI# 0.2 TRV £#8L, AKT
C 24 B E L2, DT, 10 4Ci/ml O 3H-7 Y
Iy EESUEEIRIRL, 34°C T2 MEE LT
f. 0%, HELBCEROGREIRET >
LEMZ0°C T 1RFREIAER, 10,000xg 30 91
(SW55Ti & — % —, Beckman ) &0 L 72157 % 200
pl TE#EEH (10mM tris-HCl, 10mM EDTA,
pH 7.4) IZIRHE L 7o, WRIZIAHE % 10~60% EERE T 49
B 0T £ T 30,000rpm (A Fo—%—) <12
B OE L, 10% N Y 7 o L BEE TIbggR, 75
AT 7 AN=T 4 A7 THEMEL 3H-7 ) & > OWEE
HEWEy v FLr—varhv o y—THIELR, &
B, MEE L CEFFABORERE DT b RIS
ELT.

VII. #2882 DNA &R ORI

FEFMLFEDOHIMAN DR E % AR5 7: OHED DNA
HEREREL /. 37C, 1 HBE T subconfluent B
gL U7 118MGC #ifd%E £ 7213, Vero#ifaD
EEW e % U Eagle’s MEM THEBTE % ¥ L 7

947

%, Pav & DM O/ % & to HEHF 8 T 48 BERTAT
MEL 7, 20k, BCHLORBICRERL, S50
WEWZ 2 4 Ci/ml D 3H-F 2 ¥ v 2L T 24 B
IR TRV EITHT, TN, M EKE 10 mM
phosphate-buffered saline (PBS) (pH 7.2) T 2 [H¥:
#L, 0.6% sodium dodecyl sulfate (SDS) % &#r
10mM Tris-HCI-10mM EDTA-50 mM NacCl
(TES) #BE# (pH 7.4) 600 1] % 1% Hi& 30 44058
L, BlZ10% b 7 o VBERE T 7 5 A7 7 4
N=F 4 A7 TEBAL TH-F £ &> OSSN 21§
ByvFr—vavhvry—TRELE 2B, A
e U TEREE 2 RSB TS L kI
DTy ERRICEE L 72,

VIl. #BIDEREM S & U RNA SR ORAIE

ATECHIAED DNA &R OBIE & A2 FIET 2 »Ci
/mlDH-70 ) B LU2uCi/mlDH- 7Y ¥ >
ERVT 24 BRI SV A T~ BT, ZRFNORER
B 2HMOEHAR S & RNA & 2 HlE L
7.

IX. &F s

11I8MGC#ifg % 8 # v > /N—2Z2 5 4 F (Lab. Tek
#) BT 3rC, 1HEEs ¥, subconfluent DB EHE
B L7, HEEMERE, HlREE 7 AWTHE
%%, %E#F| (Pav £ DM) EFEREBRCKHBLT2H

Table 1. Replication of RV* in 118 MGC cells treated with cAMP, db-cAMP or
dexamethasone
Period(day)for RV titer (PFU/ml) produced in 118 MGC cells treated with
treatment in
Pre- Post- cAMP db-cAMP  Dexamethasone Ethanol Eagle's
infection infection (107*M)** (10°M) (107°M) (10°°M) (x107%) MEM
0 3 3.6X10° 8.0%x10* NT#*#* NT NT 8.0x10°
@s)*** (100 (1000
2 4 NT NT 2.3%10" 2,9x10* 3.1x10' 2.9x10°
(79 (100) (108) (1000
3 3 2.6X10* 3.0X10® NT NT NT 1.5%10%
am) (200) (100)
6 3 2.9X10° 3.0X10* NT NT NT 1.6%10°
(181) (187) (100)

* Rubella virus.
** Concentration.

#** Ratio of virus titer in culture treated with drug to that treated with Eagle’s

MEM (control)
*¥k%k Not tested.

units ; PRP, progressive rubella panencephalitis; RV, rubella virus; SDS, sodium dodecyl
sulfate ; SSPE, subacute scleosing panencephalitis ; TE, tris-HCI & EDTA ; TES, tris-HCI «

EDTA : NaCl
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RARAUEL, RV % 0.1ml & (MOL #0.2) LT
37°C, 60 AFRE, whidtk, HEMRLEFSEHER
BNz T 3°C, 4 HREEEL, 20%, EEAZ A
F#&, 4°C, 100427 ¥ + > EE#H, Coons 5'?,

Woods 5¥DHE & - THREL 2, D& D —RILE
LLTE MIE RV IR 0 Bk EE & 30 F1 51 4 i
512)0.5ml ¥ 5 X107 {Hd 118MGC #ifig % 37°C, 2 B¥
B, 5\ T 4°C, —BRRIG & SIS EFE 2 RIBRE L
b0 I0FEFRUEHL L, 22 R0OER,

Fluorescein isothiocyanate (FITC) #@##it b IgG
Y ¥Mm#E (Hyland #) % 20 SR CEALL. %
72, B, —R, ZIRE HI23TC, 1T,

B i

1. EBRoOERLIBICL 5 RV BR~OEE

1. cAMP, db-cAMP, DM K855 & (RAHKIC
kB0

cAMP %7213, db-cAMP T 118MGC #if & 4L L
2BE, HABOEES X U2 OEoEEC»»b
59, RVOEMCRELEMRIEBRL TEEL
EE@oonghor (E1).

7-, DM BMAEIC BT b, FEAEM® DM
DI MBERBICER LY /—LVBICX 340

Fig.1. Morphology of 118MGC cells untreated or treated with db-cAMP

(102 M).

BHIRT L DEE ot (R1),

AR & 2 HBEEOZE LI, cAMP ® DM ©
BRR om0, db-cAMP QMBI B TiddL
HERB BN D 5, ffgsrdEL, Bk
DEVEREoEESED o (1, A), 2o
A, BEXLERICEREL CRboNES, B
hEFREL 7-BAIE, LEWIRTOBEBIZER L,

WIREFIZREEL TEALLESOBEII2VLTR
8L 7z, cAMP & DM #7213, db-cAMP & DM &£
BEE TN 1ISMGC Mg % LB L - 58, g
TRV OEEIEHIED 1.7~20. 3%~ Z L B L
7z (£2)., £ RVBEATLD b BPHOMES
ToBE7TORENKE BN, ALEL L TRL
BEOLTHNERNED 20 R ICHD L1z, & 7B
At & b ICMEB LA T, 4 BEEEIERIRAuE
L7y D, 3 B Eagle's MEM CALIE%, Ry
AO1HOAEFNELZLD LD —BEELRY
INEOBY %TDT.

ZDEIETANAWEDBADBEITT A VAR
OMENCERT 2 b OLELEHSPIZT 201,
db-cAMP & DM & #{E& L 7z Eagle’s MEM #1C0)
RV @ 34°C iz B 2 FRNAIEE S L URKLE
iR~ RV OBEE R T, ZORR, wihy

A) Cells treated with the drug for 24 hr.
B) Untreated cells (cultured with Eagle’s MEM for 24 hr).
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W & L7 3HIT & Eagle’s MEM QB4 £ OEE &
T, ARBIIEFIC X BRELE L, Hilg~D
RVBEOEEI LB DT I L HsHEFL 7.

18, RV Bield, FAINE 2 & Tk L5E, RV
EREEEET 2 I L SARRRETHENTH S 2 &8

Table 2.

otz 212, T OBRSEAIE 118MGC #Ifg OB,
db-cAMP BAMSNIE & Atk b % R L 72 33 HI AL
EEPTHIELLIEEZ OMRRES £ 72T 72,

Iz, D& 5% RV IEESMGE S 13 BHEE,
118MGC#ifa & RV DA E LY CHENZEHRT

Effect of a mixture of db-cAMP (107*M) and

dexamethasone (107°* M) on RV replication in 118 MGC
cells for 3 days after the infection

period (day) for
treatment in

RV titer (PFU/ml) produced
in 118 MGC cells treated

Pre- Post- with a mixture of db-cAMP
infection*® infection®* and dexamethasone

[F** 3 9.8X10° (16.6)****

4 3 1.0x10* (1.7

4 0 4.9x10* (83.1)

0 3 1.2x10° (20.3)

0 0 5.9x10° (100)

* Culture was incubated for 4 days in pre-infection.
** Culture was incubated for 3 days in post-infection.
*** Treatment started on 4th day of incubation.
*Hkk% Ratio of virus titer in culture treated with drug to that

untreated

Table 3. Effect of a mixture of db-cAMP (107*M) and dexamethasone (10 °*M)on RV
replication in non-neural cells (Vero cells)or Coxsackie virus A-9(Cox
A-9) replication in 118 MGC cells
Virus titer (PFU/ml) produced in each cell line

Kind of Cells

virus infected Treated* Untreated

RV Vero 1.5%10* 1.0x10*

Cox A-9 118 MGC 7.9%10? 1.1x10°%

* Treatment with drugs was performed for 2 days in pre-infection and 3 days in
post-infection for RV, and for each 4 days in pre-and post-infection for Cox A-9.

Table 4. Replication of RV in 118 MGC cells and Vero cells in the presence of
papaverine or a mixture of papaverine and dexamethasone
Period (day_) for RV titer (PFU/ml) produced in the culture treated with
treatment 1n
Pre- Post- Papasverine Pav(10~® 1\_/9 Eagle’s
Cell infection infection (107° M)* +DM (10 75 My** MEM
118MGC 0 4 9.6x10% (60.0)*** 9.2%x10%( 5.7) 1.6x10*(100)
3 4 2.6x10° (11.8) 1.0x10%C 0.5) 2.2x10*(100)
Vero 3 3 3.1x10° (31.0) 1.1x10°(11.1) 1.0%10*(100)

* Concentration.

** A mixture of papaverine (Pav)and dexamethasone (DM).

*** Ratio. Refer to the footnote of Table 1.
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Fig. 2. Immuno fluorescent antibody staining of 118MGC cells at 4 days after rubella virus
infection.
A) Cells treated with a mixture of papaverine and dexamethasone.
B) Untreated cells.

Drug {-) | Drug (+)
8 r . 11.24
by
21 o '].20;
L =4
. 11.16 »
- L o~
o 11.12 2E
ol _ - 25
:: 11.08 &
- >
27 | : g
2 s 41.04
o —
=t -
=3 * +
. &
= (8] 1+ B
_"5 -
: 1. -
=
1
= 5 L
)

_ij\) Vo Va

1 1 2 I

i i X

5 10 15 20 5 10 15 20
Fraction number

Fig.3. RNA synthesis of rubella virus in 118MGC cells treated with a mixture of
papaverine (10-* M) and dexamethasone (107° M).




FRLE C bR T ORE 7 A 1L R I8 951

HEMEPERET 27017, 118MGCHIZRDL
y, Verofifg®MA\>7T db-cAMP & DM DEAE T
aie s BT L b ICBE L, RIFLERET- .
ZOFER, Vero Mt CIZREAIC £ 2 RV DM
Hize Ronkhrolz (R3), £/, RVORDLD
wa s HyF—r 4 LA ABEIR) £HVT
11SMGC HIfE CRIEC L RIBRICER L oL 257 1 L
ABBOWMHIZIRVOFEEREEEHTH 2 o0
(%#3). UEDZ &5 db-cAMP & DM DESIRT
ME L 72 118MGC il f2 T @ RV # 78 o 01 %1 13,
1SMGC#ifa & RV Lt DA B LR HENLERR
rEZHNT.

2. Pav 8 X U Pav & DM B&¥#KIC & 24038

#i&d, db-cAMP & DM DEAWEIZ £ 2 RV HE5EHT

RV titer produced

(PFU/al, logyq)
w
) \
>4

1 ' 1 L 1
"0 4 8 12 18
Perfod after infection (day)

Fig. 4. Effect of a mixture of papaverine (10-° M)
and dexamethasone (107°M) on rubella virus
replication in 118MGC cells.

At the indicated times the mixture of drugs was
removed (1) or added(! |). A, drugs (-); A,
drugs (+).

HIZHER I, ALY cAMP L _AD LR EEEL T 3
AREMHEE SN2, 7 2T, FERRICHEEN cAMP v
RVDLEFRER%2E T % Pav 2 B T 118MGC,
Vero DM E L RV BHE~ADEE 2 FH Iz,
ZDFER, 118MGC fMilz 31T Pav &£ DM ORE
WALERI & > CT—[BHEE % RV EEOIMH SR D &
i, ZO5E, BEANCHROERLEETI L2
DMENL, B ENAEESDH o7, %8, Vero il
TH 11ISMGCHIIIZE E TR V%L OMED & 5
iz (#4).

£ 72, EHEROLHRE X - T FERNE RV &
# 118MGC il T3, JERLE RV Bz 2 5N 3
& 5 AT E N O BRR D IR\ MR R B 0 %
HKDBE S R IRET E 1R S S, RV FURED
EEOETHHEEs L (K2). L L, ZOREHE
A £ D db-cAMP O& & £ 1 118MGC #iky
OB FEN >R Eohinolk,

IO k57 RV OEREIHI, K3 wwRrLizEBD
T4 ANZXRNAADH-7) Y ORVRABTHTY
EHEMfEIC 8T 5 RV SE (LEL1.19) oE—2
BRI O T LB LE L BETH-
7o B, BRFHLEMR TR W AEES TO Y —
713, FODLLE R McCombs 5WDIRE ¥ —F ¥ 3 Z
s, RV D5EL Virion £ 2 611, SEES 18,
19D ¥ —7i4 Van Alstyne 5908EICHRENT
V1 B R5ER L virion ® 7 2 S OE THAEEN A &
Zronb,

LEO T L s EE S RV O 25 L 72 Pav
¢ DM DEREWRKIZ & 5 118MGC HIfIDMLE % RV &
Betpsgrh ook U 7245481, RV ORI A5 2 Bl
UEHNT & 2N ER IR AT TH -7z (K4),. 2D
Z L id, piko db-cAMP & DM : ORERTOBES

Table 5. Effect of prostaglandin E,, and mixtures of prostaglandin
E, or papaverine and dexamethasone on RV replication

in 118 MGC cells

Drug used for treatment*

RV titer produced (Ratio, %)***

PE, (1 ¢ g/ml)y**

PE, (1 2 g/ml)+DM (10 * M)
Pav (10 °M)+DM (10~°* M)
Eagle’'s MEM

1.2x10" (100)
2.8x10% (2.9)
2.4x10* (2.0
1.2x10" (100)

* Treatment with drugs for 3 days before and 4 days after the
virus infection. PE,, prostaglandin E, ; PE, + DM, a mixture of
prostaglandin E, and dexamethasone ; Pav + DM, a mixture of
papaverine and dexamethasone ; DM, dexamethasone ; Pav,

papaverine.
** Concentration.

*** Refer to the footnote of Table 1.
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rE#ECHoN. 7, Pav DM O E S KRLE
11SMGCHifgic 822 74y ¥—o 4 VA (B-3)

ORI DWW T HREI L L 2%, MBEETOY A
VAP 1.6%X10* PFU/ml, SEALEHRED 7 A LA
St 1.8 X 10 PFU/ml T& D, MEFEICIZZEIZFED
Shirpotz, &7, Pav & DM OEAHES L UXE
X L7: Eagle’s MEM 1 T®D 34°C 281 %5 RV DR

-/ /
TN

(cpm x 10'3)
=

:H- thymidine incorporated

A\

0 23 a8 7z 120
Incubation period (hr)

Fig.5. Cellular DNA synthesis of 118MGC cells in
the presence or absence of a mixture of
papaverine (10~ M) and dexamethasone (107° M).
A, drugs (—); &, drugs (+).

An arrow indicates the time of removal of the
mixture of drugs.

BRI EERAS R0, FRICHERAORE
Kz o T HHEORFNBORTEIC L 2FIA50
ol

3. PE, 8 X U PE, &£ DM EARIC & % 4L58
Pav R U < HBEAN cAMP O VRO F & % 5HE
T2 L&43 PE, & DM OESE %MV T, 118MGC
R % BTEC Pav & DM 0F& L Bk &4 (AT
3 FRE, BAEE 4 BE) CAE, BELILEIARVO
BRI ER CHE s, UL PE BT/
RVOMBIEENAORLEM-T (R5), £
118MGC #ifg D41 PE, B % /21, DM L DBRS
BOLWTHTHESA SN ST,

II. Pav & DM B&RAIEIC & 5 MMBABAEN LS

1. Mk DNA GHl~DOEE

118MGC #ifa % 34°C, 48 B¥# Pav & DM OEAR
TUER L o1, BICH - 2 RIFC AT L, FEEFAYIC °H-
F I TUBHESLAT N ETO, BRI
33H-F IV ORDAAD S, MO DNAAR%E
FTo. FORER, 48 BEHIOEAIFTNEE, Fv T
LB 5T - 72 4 DD DNA &5z, MO Zhick
BL, 24 BRI TI 63.6%, 48 BEHITIE 29.4%, T2H%
Tk 16.5% L IREINCET U, Lo LEass, 3
KULE APk $ 5 Z LI X o TENLIERD DNA 85
3 EENCEEC T, EoEEANC & ZRTLE Y, 0RO
ALER G & (TR b b o 10 IR T RS &
72 B TDNA B EEMNA SN (BD5),
11ISMGCHIfEIz 81T 2 2 D & 5 L FEHLE T L2
DNA &R0 H A3 Vero B BT H D SNB
HE DR FERER FE TR L. Z0EE, Vero filg
TIZ 48 B O BFIRTALIE R, 00 24 FEHMTH,
118MGC R & & 547 & 5 12, FERIFELERO

Table 8. Comparative ratio of cellular DNA synthesis in 118 MGC
and Vero cells treated with a mixture of papaverine
(107* M) and dexamethasone (107° M)

Comparative ratio (%)* of cellular DNA

Labelling synthesis in cells treated with drugs
time**
(hr) 118MGC Vero
0—-24 63.6 62.8
25—48 29.4 74.0
49—-72 16.5 NT***

* The value was expressed as ratio of cpm of °H-thymidine
incorporated into cellular DNA fraction of treated culture to

that of untreated culture.

** Time after pre-treatment with drugs or Eagle’s MEM for 48

hr.
**% Not tested.
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63% M2 £ TI- DNA &RZilEl a niz, Lol
5, RO 48 BT E TIZIELIEMAR D 74% D DNA &
gixmL, 1ISMGCHIlETR iz X 5 B BRI 4
DNAERKOD LD —BOETIRASRE o7 (R
6). =B, Vero HlZIZEXEH CBEML < HERD
iy UC 72 RERIDLEMERE S 2 & iR —H VB A
CHEWRE LR B0, TOBAUBOERLR
DNA ERRIEETE o2,

9. MEED RNA 8 L UBHAR~DEE
i DNA &0 IE & Rk BRI S T

Protein

A ‘/‘

(cpm x 10")
/

3H-proline incorporated

120 144

0 24 8 " 72 96

ORNA+EAERZ2HANTL. TOHER, 7
118MGC MBZIZ 81> Tid, 48 BT JFIRTMLEL £ U
FOHBOMBOHEICH ST RNA, BEHOBKILRE
BAIZET L, Lelads, 20ETOBRER
RNA, BE & b ICEHLIE L 72 b 0% I FEMIEO Nt
BEWEETHo. i, BFNBIY ZDES
WIET L7: RNA, BEOEBE, &P 2REETE
FIRSHREREICTRT 2 2 LV —EL TAH
EREBERL:. FL T, IEIR 96~120 BB T —
ZUEELRBRRCTEEL., 2OTHIE, EXFEL

RNA

{cpm x 10'3)
)/

3H-uridine fncorporated

~N
>
)/

\

0 24 48 72 96 120 144

Incubation period (hr)

Fig. 6. Cellular RNA or protein synthesis of 118MGC cells in the presence or absence of a

mixture of papaverine (10-®* M) and dexamethasone (10~ M).

(+).

A, drugs (—); A, drugs

An arrow indicates the time of removal of the mixture of drugs.

Table 7. Comparative ratio of cellular RNA or protein synthesis in 118 MGC and
Vero cells treated with a mixture of papaverine (107*M) and dexametha-
sone (107° M)
Labe*!]ing Comparative ratio (%6)** of cellular synthesis of
time
cell (hr) RNA Protein
118MGC 0—-24 52.5 72.0
25—48 19.2 18.2
Vero 0—-24 62.5 51.5
25—48 83.9 43.7

* Time after pre-treatment with drugs for 48 hr.
** The value was expressed as ratio of cpm of treated cells to that of untreated
cells.
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ENBEOTR <7 — > LEML Wi (B6). F72,
Vero #il2 T RNA L EAOHIE, 118MGC #ilg
F3EEEsERERLL. Ll ERAEREOD
RNA, BEAOAKROET ORE I 118MGC fifaiE &
BTk <, Vero #ilEIcdd 3 Pav & DM ORER
M kBB NEwEELOR (FT).

= =

RV Ot MR B 238761, in vivo TIX CRS
PELTOIEEOYA NVAREBTREN TS LD
125 QR MR BV TH STV 319, invitro
Tl Plotkin 5 OM&IcH 3 & 5w, M, BTERE,
RS, UHEERERE, MaRsUe 2SR L e B OBEIA
HBET, 7, Weller 5913, FEOMRMETOE
Bk BT 3, BICHUEHROMIY ®, WL ERL
- B AEELMESNTVLD, ZOLI%R
SRRt MBI 3 RV OEENSHE THS
hTiRV5H, FHERMARICE T 3BEIC OV TOR
ERRPI0R,

55, CRS OEBFHMEE L LT, FRIFHERE S
BREL EDEric, BHEEEL, TBRYE, 2L
THETHERD £E2 5 EHRERICEEL 2EES
EEERTVwS, ki, ETFHERBEME (pro-
gressive rubella panencephalitis, PRP) i3, CRS %
7ok HAERO RV Bk, BERBRICERT 58T
HHREETRVOEEECLZbDLEISN
THBY, MERD> S RV HERED Bl REEINT
WED FIT, IS RVICKIZMERERE2ER S
T, SEEENERL 72 118MGC g & 5 EBIZ
—DDEFAMERZDVEBLEEZ NS, 118MGC HRE
EREOEZOERTRE, FOMEEESRRERIL,
HERERIZB VLT, LR ABEOMBLEMT 50
ERRWI LR EDFERD T, R, BEFIGAT
20 kS I EEEEEEYE C & 3 MEREEAN O
ErRETT B, B oEEEEYEEEETHTH
2O MERSOEELREEHTIILTES L
s, TOMOEBRICLZHbLLHROMEETH -
1.

EREF D> B, cAMP Bz X % 118MGC fife
DNET, HIEOFER RV OBEICHENR >
otz D, — I cAMP IZHIBENERICADIZ S W
HEHNH B Z L DIED, ZOMESARED cCAMP i
W B RBEESELDOD, 703, FeRRCHEREA
THBT Bz rs0rb Lk, i, db-
CAMP 1z L BAEIZBWT S, RV ORTEICHEIZ L
Doda, HEFRRERMTELIERLLE. Th
1% db-cAMP 2SS TR S N3 cAMP £ L TD

ERERELLZLIZE 3 EEZ 50, MK cAMP
Drv~ALO R LD, HESEEEN B LER
BUBALBITLEZ LI ELEEL N,
CAMP ORI BUT TEIRIC DV T, B4 2f
MTEHROBERDH 2, BRWCIE, ZOELE
OB KX (IREFEL, MAERE E 22l E
EXFMSNTWVLAEM, ZLT, 20 &5 SO Z{L
WEoTZFOBIIBIT 274 NVAMIED 7:8Hb2
W R EE*Z A e nNREIhTL
3220 cAMP i & B MBSETEIIGITE R IZ D v T,
HWRAA cAMP VL & BT A LIl DNA &5
BF4+5ZE, EEHEOCHMTIE cAMP LV RLABE
<, BIFFOBBETIEE W bl FOERBRIEE N
SRBENLLOTHY, SEORRTY, s
%, MlgoBEEMELE L, MR cAMP VR_AD LS
BHoltBRSHVBZIELELNS, LT
ZOEIZLD, BRtoEEHEoFI® TR sh
3k filEOMErFEEI NI EL OGNS, &,
HEREEHO—D>TH 5 Pav OEFAIZHBEASRAKRY
IF 5—PEMEOHEE I & - THIERN cAMP v~
® PR, HBEKCE, db-cAMP O5BE LFEE, @
BoOMEEFTEL TR EEZ6N, LL, 20O
B4 118MGC OS2, db-cAMP LB TR N &
SHELWELBEDS Lo, ZOEHIIOL
Tit, Ho Tk Pavic £ 5 cAMP L RAVD
LREEMSRIEO Z L BN TH S Z Lz, BFEL
TwaDhb Lk, Z0& 512, db-cAMP, Pay
DELSZE>THHBN cAMP LRV D EFIZE
BMESTEEENZ L RAAMETE DD, Ihb
OEFIOHEBOMNE T, RV IEFEICIZHERL»-
7o, COEF, RV EEOMENI i 2h & FHCMmA T
DM DEE50BEEM 2 RTHDTHS. DM, —#
BNz fDEE a1 F a4 R EEU L ZOfERBEIRR
NEY—LE Ty —EHEEMNERLL, BOT 72T
& — BT RE S, BRENT mRNA 2&H T 5. 2L
T, Bz, FLOLEBREKZ Y2 RELE Lo, BN
RO R e I X AHEERLE L 26T VO
LERNT WD Fi —H TR MREREA~OERb
HHNTWHD, Z1UE cAMP DB& L FEILT, PR
D HIRT DREE I BIFE L 7o 3Pl & MO DR T
ZTODEATH S, Bio, BEERERTE, HE
MElc@ < BEMHB L ENRE D, &5, FL0D
BE RS OMIE O E SRR L 2R TRV
F34 P, BEOMCBEEREETS I LS
PCENTETNBE®, ZhsDERIZSEOERI
B3 MIAORESE L2 L CHERCRERENLOT
b5,
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#HELZ LIBMGCHilgo DM it § 35L& 79 —
DEFTZ DL TR ARSI TIINELOT, BERZ 2
rRRE ALV, TOFEEIZ L > T DM % db-cAMP
71k Pav iCBIIT % &£ RVIETEANDEENA SN
2. 2D ke, BSDMIINT LTI -5
1ISMGC HIFWCFETET 2 £E 2 541, mRNA L~)L
THIE D SHEFE D 7 0 D FETHEEELME\ 72 T L HHE
ETE S, #DEH db-cAMP £ 7213 Pav I2 & 2l
W cAMP LD EFCKE RO B LS 2 v ik
Go i (FRERBOI:HOMRILIRE) ~O#T, so1
RAEAMEAOBEREEZHE LTH20hs Ltk &
2, Hi2 DM ORIV E PR & L TOMBESED
#HE% db-cAMP ® Pavic X > T LEH L 7z cAMP #2
BRLTW2EHEFEZ6N15, wFhicLThH, #ilk
WcAMP VRV % ER&E A0 ICHVW L SEO £
TORHE (EHECIE db-cAMP OFRIN, R X
FARS TAT 7 —EHEFID Pav, 77 = AEH 4
75— EEEEED 2 PE, ORI 5T DM 03
Bl VMilEoMenEEsh, s TnwaLE
Zoh, ZOREIIMALO DNA, RNA, 2 L CEHAD
EEROBETHE L LTEMI s Tu3 X IEZ
5, 20 & 5% 118MGC il sHbid, iz
AROMEEZREL TWE I LnfEESNLY, 20
BT RV OB EZ cIfa s 2 b
IOEBIC L o> TR NI, £/ ZOBRIE, 118MGC
filgE RV OASOECEENTH -2 LI, &
N OERCBOBRZE R R T RS EONE
EdbDEEZONSDY, Al TarsyrvFx—y
ANV ADREIIT 34 BENE» -2 2 &,
EROHA TR VA NVAHIZORERE L 25T
DHEIPDBRENBEROFEENEZ 6NSE, Lol %
DEREIZIH S HTiE i,

IO E b ERERMIIROREE L v A L A D
WEDBRIZFEB Y 4 LA (measles virus, MV) iZ
BOTRESHMEINTHSE, ZRoHLTFRLE
BB 2R A (subacute scleosing panence-
phalitis, SSPE) 0w 4 L AZEIIAOD 2 0 IS HFE & R
TEY RVICBII2 PRPHEDSE L 22 nb LN
o, MV O ZOBORTIE, b~ OREFMaES
%0 TEG7L Ml % ¢ MV ORE2 R & & A,
Pay T & BEE 1O BMIME £ e, % Oftl, cAMP,
db-cAMP, 8-Br-cAMP, # L T Pav AU { R A&
VIRT 5~ CEEKIDA ) TFVAFNFF VT v
FTHMENED SN TV A, & 7 MR A IE
R IMR-32 i, ZHAHRBIE % KG-1 M % LT
118MGC #fia 7 & % cAMP, db-cAMP, Pav T3 L
TMVOBEEZARTAZ L, ZhoDERIC L DR

EOEIZHZ2HDODLETOME T MV BRG] -
HRZEEZIE O MEIMRTED 5N T 33, 72, IMR-
3241 B8 TiF PaviZ £ - T MV O genomic RNA,
mMRNA AR AE SR 2 LR EOWENH 2,

RVIZDLTiE, MV D3zt MR Rdilic s
FAPIEE s v, Ty DS THIMICE T
LHETIEE RV OBEMNTE I LWy b 7Y
7 HBRZIZ db-cAMP ZHRIIAET 5 Z itk > TRV
DELLIENR I 5 ZENHOSN TS, R,
db-cAMP i & % 7)) 7HIBD LI fTHEL TREZ %
BETHB L ENTHSED,

—F5, BEaILF a4 ReLECOERICEZ 7 4
VABREADOHEICOWTIE, SHE TR A —=
AR, 2y AEMIET A VRO, H 4 b AH T YA
VR BEEA N RRA YT A4 LA FOEITH B,
ENODAA=ZILEBLTLELER>TOR
VW, RV IERICBIL Tid, 178-2 R + 7 ¥4 — 2
T, HoRZEDLVE 7Y —2REL TnaE FOR
FEO RSB R C HR L 2Bl (MCF-7) %4
HL, RV OBREEAND &, T0%BEHEMEIH S h
T EDHEND LD FLTEFDA A= LI, RVEY
TER A2 EEMIEO mRNA SROFEE 7 4 L%
DFEHT 5 mRNA SRHOFEORRE, FHREY 4>~
~DUANVARNABEV L L REBRTZELT
Wa, LhL, ZOEZE, Mlio RNA SRPESS
B BERIALIIC & > TIRT 2RO S EOERICB D
T RV BRI OB 32 v BrvwerEz sh
3,

SEIOERTE FMEERMRIICE I3 RV OB
B TEEMROBEETEIRE, O % 0 B LB,
HMEDFERENTVENEIPREICE>TELY
REEZRITWE I ENRBEhI:, IRIEERNH
BRMBTIC B 5 RV A5 2 208, JERICHEER
HREFPERLZTNEROZWIL2ERTIHDT
Hb, w¥ns, ERNOED TEHOEEEEDE
DIERPREEE, £ho ST 2ETHBOSE
PEADOBEICKEL TRVOBENAE  XEEX
NBEZENFHRENLILSTHB, $RIDLI%%
BUOBEORESNERENRY O CNS A~QBRD R
fit, B PRPEDRECEN 2 HERLE LS
THDTHB EEZ b,

& #

b bR R (118MGC #lfR) k173 RV
DT & IR EE R Bl &k OBREMIC DL TREIL, K
DR EE,

1. 11ISMGCHilR e 81 2 RVERE 12, MMl %
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cAMP, db-cAMP, Pav, DM, PE, DENFRLEMT
NEBLHE, ELLOEEEI o, LELERS,
AR L, db-cAMP LEDIBE D HIELDERA
B PELWE{SSE SN, ZORIRFHTH o7,

9 . db-cAMP ¥ DM D& ¥ T 118MGC Hifg %
MIBL 7SS, RVBEEIEL JMElshl: (NRO
1.7%). # LBk X hilEixEELZ. L
HURRRAETI 7%y F— 7 4 L ADRETEIZ I
snihot, —H, Vero g2 RABCMEL TS
RV %z 11ISMGC I DBEIR LR & nHEER
Fad ot 72, db-cAMP & DM DEAWRALEIC X
D HRATSRE 1L, db-cAMP BJHSLER L R A E(L %R
L, #OERITHENTH 7.

3. Pav &£ DM DEAHELE 118MGC #ifgic 81
T, RV QHREX PFU I & 2 BERIED A% 5
4, RV RNA @EOES 5 bEPFICHE & hie (3
B 0.5~2.0%). ZOiMEIEEHIMBEO PR LD
EEL. —F, 274y F—7ALAD 11I8MGCHH
KT OO FAMEDOREIL, 7T 2 LARICPZ <,
F 7> 118MGC il - nEHFLEIC &V BREEL %
RELhoTz,

4. PE, # DM L DE&WE L THV, 118MGC
JaEMBE LIz 25, RVEEOIEIIET2, 3 £&EF
BUTHol: (FHBD2.3%). 72O, fEDOH
g Reniroiz,

5. Pav ¥ DM OESH T 48 BEHRTLER, EK
e FYE I T 118MGC Ml % R L L 70388, %
@ DNA &R IERIMET U (LE% 2RHET
D 16.5%). % ZOETIXEFOEFBREIC &
D ERIZE U, & -FRERICLEL 7z Vero M2 T,
DNA SR 0DELWETIXED shiah o7z,

6. 5 = FEERETHMO RNA &5, BEHERK
H2TAT-ER, 118MGCHIfETIE, Wi b Vero#ll
kY, EELERBIET 2R, ZofiEOINS
EHCNT A BORSENT I, gk, IOHE
CBLTLRHOESREC I D s OEIEER
WZEEU T,

BlEDZ & d 5, 118MGC #8815 RV OHEE
A & MK CAMP LRV D ER (B
B % 7- R TRTD)  EF ORI D MR
OEBEFECEELTWS Z L SREEn.

il B
BERZ BT HRY, HIES, HEEE- R EEE—
BRI EEL IWERRLET.

%7 AHEOBEES L TT a8 E LEAIIREELE
PR TR SRR E, WEFR—AE, B L URMRE
ERMEs B CORBEL T, £, BROHE, A

HxTEVESRKESATETR 7 4 VL AMBHEZHE
B2, INEERECLL SEBH TS L L b, HXEEEG:
YA L AOERE, A REEAEWHRAOBGREA I8
Br&LET,

AKRYXOBEE O, 22 AR FHEFSPHLTR
£ (BBF160 4 11 A, FREEWED, B 1 HHAHEES
hiER-FE SR HRS BH6LE 11 A, IHRRTEE),
35 @HAY A VAERRS (BB 62 F 11 B, WEM)
WBLTRERLL,
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Characteristics of Rubella Virus Multiplication on Human Glioblastoma Cell Line
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Abstract

In order to examine growth characteristics of rubella virus (RV) in human neural cells, RV
replication in 118MGC cells derived from human glioblastoma was investigated in the presence or
absence of cyclic AMP (cAMP), dibutyryl cAMP (db-cAMP), papaverine (Pav), prostaglandin E,
(PE,) and dexamethasone (DM) under each effective concentration without cytotoxicity. Single
treatment of the infected cells with one of these drugs showed no effects on RV growth.
Elongation of multipolar process of the cells occurred only by the db-cAMP treatment, but was
proved to be completely reversible after removal of the drug. However, the treatment of RV
infected cells with a mixture of any one of db-cAMP, Pav or PE, plus DM caused significant
inhibition of RV growth. The growth was reduced to 0.5~2.3% of that of untreated cells,
depending on the treatment periods. These inhibitions were evaluated by both RV plaque assay
and RV RNA synthesis assay, and disappeared upon removal of the drugs. Similar treatments of
the cells gave no significant effects on the growth of Coxsackie type A-9 and type B-3 viruses. In
addition, similar treatment did not strongly affect RV growth in a non-neural cell, Vero cells
derived from African green monkey kidney, so much as that in 118MGC cells. From a point of
view concerning changes in cellular functions, cellular DNA, RNA, and proteins syntheses were
examined in both 118MGC and Vero cells similarly treated with a mixture of Pav and DM.
These macromolecule syntheses in the treated 118MGC cells were significantly reduced, showing
their recoveries after removal of the drugs. However, these reductions in the treated Vero cells were
not as significant as those in the 118MGC cells. From the above results, the characteristic RV
growth in neural 118MGC cells treated with the drugs seemed to be closely related to the changes
of cellular functions due to the drugs’ effects. Since the drugs employed here have been already
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shown to have direct or indirect activities causing elevation and maintenance of cellular cAMP
levels, treatment of the cells with these drugs might result in an induction of cell differentiation or
static cell growth through such changes of cellular functions as DNA, RNA and proteins
syntheses. These considerations would reasonably connect with the possibility that RV growth
or reactivation in the neural cells may occur through changes of cellular functions by the actions
of several physiologically active substances in vivo.



