EMAZY A AV AOHMCRIETETRRYROLY

BHRET - BF BT -WEH WA -2 8 %
B0 0 K R O A 3R B 9 P (2 A 1 )

(Rfa 59 £ 11 A 16 A#{t)

AD BRERBOPTHEMTRIT 5 MEWRL, MMBE 112, 28 (HSV-2) oBYuEC
VHAREERYRETIETRT S ENT, HSV-2 075, 2BR. —BUWAL s XU¢ HSV-2 1%
X thymidine kinase JHEIZK T2 MY ROEAEX RN Lo HSV-2 0735 , 2 BRUZI2,
AR E XD amaranth, erythrosine, {L¥ER:E¥D rhodamine B AM#fEE%RL, HSV-2 p—
BU¥MITi, amaranth, erythrosine, rhodamine B ®i3A, D safrole i iMEIfERIA D SR
feo —H, MEBSD nicotine iZiX HSV-2 DMM{RAEEAL D bhtc, nicotine 122, X6
ICRAMELE HSV-2 075, 7 RB % L {RE L 7, nicotine 121X DNA {SHUMEEREEAN#EE
ThTWBDT, EOEMICL > T HSV-2 OMM GV ENARBHY I LV AD T 5, 7 BR%:
RELI-LEx bhBb, HSV-2 F M tE thymidine kinase {E#ic D\ T, amaranth © L p*
thymidine kinase JE¥E & IIHI LA, 0 4 L AR 1< 8T 5 & BiREY BL1-7»,
amaranth @ i HSV-2 {EM A2 thymidine kinase {FHELISMCH D L Bbhb, —OHRIC I
T, BAPBEEEREOF T HEERL B85 HROFIi: HSV-2 OMAC MBI, 55\ I2{RE
HIfERT2 40N FEL, HSV BRIMECFIL1DOMEEYBIFL TV 5 & EATB SR,

BEMf#Z v 1 » 2 (Herpes simplex virus : HSV)
i, A%, AT REERRL, 2iF 80~100
% OAPOHERRIEIh D2, BB Y 1L RHR
Hehaz iz, wWhsMIERPKRIEE LB, L
hl, B, ARFEEOAE, SIUVHEROELD
b, NBRERO EALRBDOH, BRELS CEE
gL THAMEL s TETWB,

i, BCRBBHEEEC ST sERIE, ERLLY
Eilso ¥bK, 2 MR FEMLOAME,RELAT
WALEDD, TOVAIAADBRRROFRBED MRH
RESTEETCHELEL DA B,

VHSV ommicir, %48, S, MEUN, RMT
Y, BRRFrHEL RPN, EENERE KB~
ENMABYD 2 & $ 5\, B, HSV oFMm
BACRET 5 HE, H5 M T s HEAREET
REGhTWBMMc b, £EBREOhHS S HET
0TREVHLELDRD, £2T, RADHES L
~78, REENY, BERS, EEREECOWT,
Hsy OMERRIET EAY 0B L, HSV B¥fEic s
ﬁéﬂ&%ﬁo&&ﬂ&#gbto

I. RBHESLITHE

ERBUENE c RAEEAEORT, &0, BE.
BANICERT 5 BEHE L LT ARFEMD 5 ama-

ranth(#ife 2 8), erythrosine (FHE32), B M &
safrole, {L¥ERAEEELXD H rhodamine B, E ¥ &
/& phenacetin, Ruih: & 2-acetylaminofluorene(2-
AAF), SEER4yH> & nicotine % fA\ 7=, amaranth ery-
throsine 35 X T¥ nicotine (IR /KICIEML, 20 mg/ml
» EWFEW L Lic, safrole (3 ethanol ¢ 20 mg/ml [R#
& L, phenacetin (32584 KT 2 mg/ml & L CHERAKE
WTHECHERLTHV o HHROMAIEBEME
RDOXSITRELI, BB, 96 RD<wAf 2707 v—}
(NUNC, Denmark) iz3z3 L7 Flow 2000 g (ABE
REGMIAR), ¥loux, Vero i MRS RMEIIC, &8
RBREME O M4 OWRED FRE Y 0.1ml Ah, 36.5C
TS5%COs 1 vFo~—2—hic THEEL, MROKE
MELYENERSTT7 BRREL, HRBENBER
Mgl B L, FILMIRBEFRALRRL V- BERE
%ﬂuELfCo

ffa : Flow 2000 ffifads X O¢ Vero fifiz T h £h
REFCH 16 & 144 D D% Flow Lab. Co. (USA)
X h A LT, MERAD MEFEHAEIC 12 Eagle’s minimum
essential medium (MEM, BABIE(E)) <48 EM
i# (Flow Lab.Co.) % 10% #in L 2-¥gsta A\ 1o

VANA  BMIRZE Y1 &, 28, 169 # (HSV-2)
12, JEEAERER @ANTHELID 25 Shis
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Table 1 Nontoxic maximum dose of each environmental substances

in Flow 2000 cells

Environmental | Nontoxic maximum | Environmental | Nontoxic maximum
substances dose (ug/ml) substances dose (ug/ml)
Amaranth 500 2-Acetylamino-
10
Erythrosine 100 fluorene
Safrole 100 Phenacetine 50
Rhodamine B 20 Nicotine 200

HSV-2 % Flow 2000 #ANIC ML, 2% 4B MmN
in MEM T9 4 AR X5 MIEY (Cytophathic ef-
fect : CPE) HiffaM iz 90% Ll LT 5 ¥ CH
RT5, £0Kk, WL ) BRMMLIELEL, BF
R4 %M (Branson Sonic Power Co. USA) T 20 B
BERARY TV, 8,000rpm, 10 HMHR.LHED R
% —80°C THREBRIEL, YA A AMBE LTHEV I,
U A N ADRRTI Vero HIRICIS\WCT 59 27 v &
AEZ X DR Lo

HSV-2 D735 5 7RIC RIETREHRD (FROR
Bt :5x10° D Vero A% R3S mm DS FAF 4 7
7 4 9 ¥a (NUNC, Denmark) izg§%, 2HMS v &
2aN—2 - THRERL, HEERERLE5, MBHE

YY) YRRBERRAK (PHT.2, PBS) T\, 14
SMWTA 7 ¢ v (fractionV, Sigma, USA) &%
Hank's £ RMK (HBSS) C, F4 5 v2%hn75
v 7 AT 50 MIT/eB X I KRLIY 1 v 280
0.1ml %ML 7=, 87°C 1 B5MIBME, ZREOWYE
HR 10% F4Hmik (ERRRKE), 0.6% agarose
(Seakeam, USA) ¥ #&tr MEM % Mmx 3 HESRL,
neutral red (Merck, West Germany) T4 #MMY B
L, 79, 78HELI, " 1A 2852, 75,
2 R ML (plaque forming unit : PFU) TtXbt,
HSV-2 0 —EMIc BT MEORD fEAD 4N
75 A%, 73R ® (Ambitube®, Lux Co.USA) k&
6x10° fHD Flow 2000 i B3 % #% X, 2 AMERE

Fig.1 Effect of environmental substances on plaque formation of

wild type HSV-2
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Fig.2 Effect of environmental substances on one-step growth

of wild type HSV-2
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o Lat 1 L
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2-AAF Phenacetin Nicotine
10 po—o—g e0-0——o 200,
:S 50 - -~ 150
&g
> § L L
[
I
0 ! ) 1 1 100
0 5 10 0 20 50 0 100 200

HSV-2 a4 h D REHRK (moi) 0.3 THET 5, 1
BHRER FREOERYWES LU 10% 4REMLHE
¥ &L MEM #nx, 20 RIS T 5, Ml 8FYE
BB TEHEL, 3,000rpm, 10 &L LWz
WG, 755275 + A4 TR > JIE Lo

HSV-2 2§+ thymidine kinase {E#Eic 332 BEYW
RofeBo %3t : *H-thymidine(56 mCi/mmole, Amer-
sham, UK), ATP(Sigma, USA), MgCl, ¥ X0¢ 8-
mercaptoethanol (FIEAEIE(BK)) % AV, V vBMbF ¢
Y /04 ¥ DEAE-cellulose disk (Watman, DE 81)
¥RV LOWRY HY0FEEic ¥ U CRIE Lo

II. & %

L REMEOMC AT B

RorBhBEos R i1 5 Bk, BHEER
REOHBOMRELTREL, MBI TR
Ao REWE Y BEIEEEREE L LT Table 1 1R
Liz,

% HBV-20735 , s MR RIS TRIEWED (B
FRINE © BAFEEREL T OWE LOWT,
WV2 075, sWRic Riz+H 8%, Vero T
WINE LS, D% P, amaranth, erythrosine, 35X

1

0% rhodamine B it, 75, ZHEHILEAMAHAH T &
NBEDLA, FhEhD 50% 77+ 7 URFHIERE
(PDDsy) (%, 150, 55, 3 XUt 20 pg/ml T H o7,
phenacetin, safrole, nicotine 3s X% 2-AAF (3, B#&
EWERELTCix, HSV-2 075, 2 UBUZFILIE
BAERRIEEEMh o1,

LnL, 755277 t41% 1 EORRMAY AT
THZLTHD, 755 7RBE, FORREMHNLD
YANRAEER TLTLS BT T2HDTIXE, A
B, 77, 7OBCIERERE D, VANVADE
ARCFAOHDOHEY Ex DWENEET S THEEL S
Bo FIT, KT, ThboBREHRICO\WT, HSV-2
D—BHFC RIETRE YR LI

3. HSV-2 o—EHMc RiETRENDEOKE

Fig.2 i L7- X 5T, amaranth, erythrosine, rho-
damine B (375 » 72 7 », & A DR L [@ikic HSV-2 D
WX MEI Lo D 50% 71 A A BFEREIEMBEIR,
Th®h, 170, 6.7 3 XU 30 ug/ml THolzo Tads,
75977 9y ATRABEROBD LRI o7
safrole (& HSV-2 o —Bufip»%IL, £D 50% v 1
A HERERE (- R EE 1L 25 pg/ml T oo —75, nicotine
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Table 2 Effect of nicotine on the plaque formation of
UV-irradiated HSV-2.

C No. of plaques per dish
Nicotine (ug/ml) (MeanS.D.) t
0 54.0+£3.65
10 70.0£5.12 P <0.001
20 66.8+4.09 P<0.01
50 71.2+7.40 P<0.01
100 68.4+9.63 P <0.02
200 71.416.27 P <0.001

%, 100 pg/ml & 200 pg/ml i\ T HSV-2 DMLY
o RfT5C L RHE hico 2-AAF B XU
phenacetin (¥ HSV-2 OMMICF] HER Lishotce

4, BAMEH HSV-2 075 » 27RBACRIET

nicotine D{EA

F A b Ihi-BIEHRDOHT, nicotine i HSV-2 @
—EMMERAE LA, 7Ty 2RBCIMFRAYRES
75h 7, nicotine (1 MW% ZiF7- DNA D HIBME
RTENBEIRTWEOT HSV-2 OMMIRESNF
Ad, FELLVAILARR I X - T X Shic Mg
DNA {#HiR#,% nicotine T X > TRESHIMDLT
brHEELLNRD, L, Ka DNA SHTHEMI{E
EXhTWBhh, MEEXRFL Y112 DNA L
BWENBTHS 5, £ THRABBIIT X » BECHRE
¥hEx - HSV-2 07 5 » 2 FRic 35 nicotine DfE
YN LI, vArRE, BREF7 (5W, X2
T 40 cm, SE355E/ MR EE 246. 5 puwatt/cm? T 5 2R
B, MEHME & LCEASOE 1/2,000 AL
HR2 BV, 71 AV ARES, 3EMME%Y nicotine
THREL, MlaEmE%Y PBS Tk agarose ity n
% T2 RO S5 » 7EE IV LI,

Table 2 ILRT X 5ic, RIBAEEYZII. HSV-2
D735 o 73BT nicotine IZ X o THLMIC{BE XA,
nicotine A i % %= HSV-2 & DNA % rescue
FTHZENHER I M, ¥k, TA P LEKBETIX ni-
cotine DREEL, RBT5 77 » 73 HEBAMKIR
¢, —SEMEELL ED nicotine ARETH h o, THT
HHrLEZLDLND,

5. HSV-2 M H: thymidine kinase FE~Z X8

EHROME

ThETOERICL Y, REHEOHIC HSV-2 Dl
BEEMHEHT 0L, RETHLIONAHEIhI-DT,
K, V4 NVRAEREOTC, ¥4 120 RGRBC X
>THABEh, V4R DNA OARICEE R &2 #
> thymidine kinase DEHC RIETERAYBE L,
BIEH B L LT, amaranth safrole, phenacetin, %51}
O nicotine % F\ i,

Fig.8 Effect of environmentsl substances
on HSV-2 induced thymidine kinase

activity
100 87T ‘SO~ b —
N
™
\
-~ \
[ \
[ \
\
L
g 0. -b-lrob \
= banddng” Gidand in ¥
“ —— & — Nicotine
oL ) .
0 50 100 500 1000

Concentration (ug/ml)

Fig.3 12771 X 51c, amaranth OAH KRECE
T thymidine kinase F#% ML, rafrole 35X .i.ﬂ
cotine X, BREALIEAYREI L o1, 2 ama-
ranth IZEWTh, 0% 77 » 7 REEILRER 150
pg/ml, 50% —EHWMEHIEREEIX 180 pg/mi 'Eb-:f.:'
DIt L, 50% thymidine kinase FHIF#HF(L 500 g/
ml THo7t-o LI=Dd5T, thymidine kinase i%#0|
1EfFAi2 amaranth OXcfEAAL X E LB, £
HO D4 A AMMREO £ ZHFALTOSL0LE)
xbhb,

6. EDMDYANADTS 5 s BRCRETIRAN

RoVE

HSV1 ®, R0 RNA R A ARTH5 polie vic
rus (1%, Mahoney #) & Venezuelan encephisitis
virus(TC-83, 7 7% v#) D77 » 7 BRECRHES
YEFl% amaranth, safrole, phenacetin 3 J UF nicotine
e oV THM Lzo TORKE, HSV-1 sl amantt
RREEBERET, 75, 7 RAMERE LTSN
%R L1 RNA R 4 ARIEA LRk, 85
tc safrole, phenacetin B ¥ nicotine {2\ +3*hO v 1#
ADT T 5 7 RBE LMY REE o1

IIl. % L

MMAE Y 4 L ADRRECHL, BREEOHEH
ETE S XEOQRNED L mvmn\wti
LI B EMNT, < 20 REHRCOVT
HSV-2 075 5, 7 %65 L, —BUMM, 3BK HSV—Z
Z% M4 thymidine kinase FEifc 5 {’F}ﬂ?&ﬁ”‘fi
ZORER, AV EEo RO HSV-2 Y L
HTHLDLRETZ LONAHE AR,
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amaranth FELVEIALEBE T IHVS{DRAT
AnKmHE LTEAIAT R LD L, SHTENBERG?)
#1076 L ZMROETH LUMAFRLMEL 1D
72 ) HAREC KV TRRANOEASRKE S,
LbLEOROFRCRMERERTE T, ARANMES
BREAD BELB D ORI > DT FESCOR
4 CHEATR TS, TOFRT amaranth (& HSV-2
0755 7 RBL—BHERME M Lo fERRFO M
RELH TRV, ¥4 LA EXR BRI
Y15 LBbhde ¥, LSOO ERL, THREM
< phototoxic & 725D TH, ZOWE L MRDEAIC
1oL EX RS LY A L AERIX HSV-1 X
y HSV-2 ~OERDFH M » 1o

erythrosine (XD & = 5 RMKE T 0o bRtk
IHHLA TV WD, ZOHRTIZ, HSV-20 75, 7
2B L —BOHEMY W% L, erythrosine % &{r xan-
thene ZXMkD % i, phototoxicity Al Th T\
%9, =0 phototoxicity (XIS D S| VD
croz iy HSV MEMEERAO—DORFL %5
Nho

safrole i3, H 2 CAFADEBERFERA IR TV
AN E~ v ACHVREREY RT ERBESIT
Lk 2LOWEI/V-THLERFEENBRES A
110 = OBFRC safrole i HSV-2 0 75 , 7 RBIT
BER L o e — B AFI L ico Tz T
LTRRDZ LA E 2 bhbo (i) safrole (2K B%
kDT75 5 73 THV Hh b agarose PTIRiL#A:
Bz &, (i) Flow 2000 giga &, Vero fHBRTixHE
TERHOBRA R DO CRMFA R S & &, (i)
input Thi-v A VRLEDT 5, 7D RBIEEFEL
BeX, £75 5 70 TD, VAL ADHENEBEZIh
Wbk, FEBHSATL B AR LY
Thkb,

nicotine 1213 DNA R EC L b, TEERY
ROBERZRGET S = Lmbh TV 52 KFRIZH
WTd, nicotine it HSV-2 0 —Ey#iE, S/HgME
BV-2075, 7RBXRE LI, LL, RIARL
Beligw HSV-20 75, 2 SEB e Lish »
RoZDZ ki3, BIb, HSV-2 DRPUC X - THEHI I
#RO DNA fftigs =25 RRETSZ LT
L) BSV-2 OB REIh D, 2D LA S HITH
%7412 DNA OBEx & RET5 Lk RELT
WBo LT, RBEXZF Ty i\ wild 7 HSV-
20 DNA RiZfER Lg\Viedd wild 9 A LAD T 5 5
IRBR BB LRV L ETFELE V.
CARRR LD, BEREFEOHT, ASHRCERT S
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RRAHRO Pz, HSV oMtz g Lo &,
RN & D LMD SFREET S & LA 62
Elsot,

COZEND, BHEMORBHR~OHEOBE, »
DV IREDOERC X b, HSV oMYy, S8, T x5
CERLIERT S BN RO AN KR WL 2T

AT

ENERXOND, LIAioT, ChbDoBREHH

2T, AN EORERFROBAND, X5
i, HSV OMERRD LD Y 1 4 A HEMILI AT S
FRDOMMNE Lo T\ B,
AMXOEE DO — Mz, WOMEEPY 1 1 A%H
(1984, fifs) IR WTRELI,
o, KWSEO—#iz, W7 HAEEHTEGRS
IhfFlebht,
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EFFECT OF ENVIRONMENTAL SUBSTANCES ON THE
REPLICATION OF HERPES SIMPLEX
VIRUS IN VITRO

Mariko Fukuma, Yosuiko Seto, HAruHisa Fusita and SHicesu: Tovosunu
Division of Chemotherapy, Pharmaceutical Institute,
School of Medicine, Keio University

Some environmental substances which are taken into the body daily may affect the onset of virus .
infectious diseases and may influence the expression of chemotherapeutic effect. With this concept,
various environmental substances were evaluated in some infection systems of HSV-2 in vitro. It
was found that some food and cosmetic dyes (amaranth, erythrosine, rhodamine B) inhibited the
plaque formation of HSV-2. Tobacco constituent (nicotine), aromatic (safrole), antifebrile drug
(phenacetin) and materials of dyestuff (2-acetylaminofluorene ; 2-AAF) did not affect the plaque
formation of HSV-2. In one-step growth test, amaranth, erythrosine, rhodamine B and safrole
inhibited the growth of HSV-2, while nicotine enhanced it. Also, nicotine enhanced the plaque
formation of UV-irradiated HSV-2. Nicotine is known to enhance the DNA repair system. With
a similar mechanism, nicotine may enhance the replication of HSV-2 and repair the UV-damaged
viral DNA in infected cells. Phenacetin and 2-AAF did not affect the growth of this virus. HSV-2-
induced thymidine kinase activity was reduced by amaranth with higher doses compared to which
inhibit the virus growth. Other compounds tested, did not affect the thymidine kinase activity from
HSV-2 infected cells. .

From those experiments it was shown that some environmental substances affect the replicatios of
HSV-2, and it was suggested that those substances may influence the onset and chemotherapy ‘of
HSV-infectious diseases.



