In vitro Wi 5 MIEBRANVRRAY L LV RD
ARt RETAEREYROKE

EMXET-BF BF-2 8 W
R FE MK S R BS IR AL 2 B SR T (L Rk S

(PR 60 %25 A 29 R %)

SR¥TIRENL, BREZBORTHERIABIRMRYR O, MMEMEY 1+ 228
(HSV-2) OMMEYIMUTILDOLRETHELONFETIC LA RHL D T, 4EXEALD
RN in vitro OMIERRPRITINT, HSV-2 OBEHIICVAIERT I LN L, ML
BRI, (i) RARAEY 442 (UV-HSV-2), (i) RINPEMALEME, % X v, (i)
in vivo MRk O~y AZRNWEM, YAVCCHENL, AHEX EXR KeRvat 13 A0
BEHECOVTEDFRYBN LI TORK R, (1) ORTIXY 1 4 AFEFEHR(LICK L amar-
anth, safrole 235 <P L, erythrosine, 2-AAF, phenacetin (ZEEBEICME] L7=o —7 nicotine
CIREREFA BB R, (ii) DTk amaranth W SIERHEH Hh, erythrosine,
2-AAF CREBEOMSIERIBS bt £2 T (ii) ®F*%¥ A\ T amaranth, safrole, phena-
cetin, nicotine IZOWTHMN LAY I L AEERCERVRAZ S AEZIBO Ao, L
L phenacetin AEH CIXFEARFICHN 10 SEERVBRAELEDHHHh, =XAREMILLDOY
1 P ABEE{LCK L, phenacetin M{EEMICIERTAEEYL R L ko & OHRET, MEERRFR
DHOY A AL ABEECK LTLBEHROFOVL 2hit, WSS\ ILRENCIERTS

TEABHLN, FRE~AVRRARRECTHL,

ZENRBREIhi,

ARBREBOR TR THAIEIIELWE OB
B, VAARAR X ZBPLE, HFREDD VWRFRKE
BRAEOREL BRSO EBY EL TV 5 LON
FETHOCIREVLD, LW BALD, Z4A0HEY
V=7 BMERS Y 4 L R (herpes simplex virus :
HSV) ofific s+ 2 REN RO R LT E R,
tORR AREMY, FHLRS, BERSLLOLV
(oMK, HSV 28 (HSV-2) o BET S b0
LAHTHE O RMLAY, 2 CRER £ 12, in
vitro OB IERRFRYH ¢, HSV-2 o BB R
ETEERENROLEY RN Lo

BERRRLLT, ()Y A A ERYEVLR
T, RAREH HSV-2 2 Av s 4, (DEARMCE
B¥®\vT, f.3 1 %= # (1-f-D-arabinofuranosyl-
cytosine : Ara C)-¢ DNA A% =Lk M4 Li-fia %
Rvwask, X 0Gi) HSV-2 o g - RYs L4 thid
Wity tox s My 48, X b in vitro HSV-2
BLERGMFRLERL, £2050 HSV-2 0BE#R
ekt ERE B O LB RE L,

ChbOBEHBIALIOKELRIELTVS

1. RBMEBLIVEE

1) 4EREHR: RANAEEFOHT, Bn, &£
B, EANCERTIMAEYRE L LT, RAHFNEH»H
amaranth (Ffs 2 8), erythrosine (Fkfs 3 8), HHH,
b safrole, {LEtR AL EELYED S rhodamine B, KX
»>& phenacetin, ¥uklBUkl A 2-acetylaminofluorene
(2-AAF), BEFHH 5 nicotine, & — LR 5 be-
nzo(a)pyrene, 2, 7-dimethyl-[a] benzanthracene (DM
BA), S IUV'ESHENSH Sb, As, Hg, Cd A7
Amaranth, erythrosine, nicotine XS KICEML,
20 mg/ml ¥ EYFEHK L Lz, Safrole i3 ethanol T,
benzo(a)pyrene, DMBA {2 dimethylsulfoxide (DMS
0) © 20mg/ml gL L, phenacetin (X BERAKT 2
mg/ml & LTHEBEMCHECERL TRV &R
2E£&BED T ¥ ¥ (Sb; 1,000 ppm/HCL, As; 1,000
ppm/NaCl, Hg ;1,000 ppm/HCI, Cd ;1,000 ppm/
HCl, FXME ) 2 ERAKBTHEFRL TAH W
Too ZEBRYED Flow 2000 Mk (ABREMKE) ¥
A BEIEREmE L, 36.5° ¥7:i240.5° KRB L
RERH A B R BT, EOBMIUCED LTEC X HH
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E L1

2) wAAA:HSY, 23, 169 BRiddC B KMERENR
BERNTHIEEX DV E -8R, L by S b AN RIS
A (HCMV) 2EIFHLDIRT & FEFLFeL
&h ﬁ'-;-ghf:o

8) #iRY : Flow 2000 #Af% XU Vero §EAQIL Flow
Lab. Co. (USA) X bhEh¥h 16 i3 XV 144 R%
AL, 10% 4B min MEM (Eagle’s minimum
essential medium) THMMHERP LTz,

4) HSV-2 O/ MEA : HSV-2 OXHEY + Y &
e (NaCl ;5.27g, KCl1;0.26g, CaCl;;0.11g,
MgSO,7H0;2.47g, 7 = vM-H;0:1.05g, Na,
HPO,-2 H,0 ; 0.04g, KH,PO, ; 0,04g, (tris-hydroxy-
methyl)-aminomethane ; 1.92g, 74+ =2—2 ;1,80g
YEML 11 £43) T 1/10 cXRL, Scmp D72
AFy 7 F 4w valc Iml ARBEHRE 5 Lichih,
PTER MR A BB Lco BHRFEIXZR WS v 7
Q5W) /v, #MIET 40cm, RAMMBE 246.5
pwatt/cm?(ultraviolet meter, model ; DM-254 N, Spe-
ctronics Coop. USA CRIEL) D &HETFTTIT%E-
o

5) AR HSV-2 ik X 58 IER$B%R : BwLGD
FEICM B, B ACEErime, Ambitube®
(Lux Co. USA) iz Flow 2000 ffg% 5247 HIRAR
L, AMBE HSV-2 ¥R/ @ Ratal o Yl
HHHEL, ME1IEYD 0.3 HORBRR TP I
tc0 40.5°C T 1.5 BMHEH%, MREEYERY B
W T, 10 4RI MEM ®inx 40.5°,
5% CO. TT1EMER LI, =DM, EFMEI
XL, HSV-2 OFESLIIERREEY 36.5° T
sz itk vfTiey, EBERBHEYRIIZ OBATHR
X hi-, reactivation DRERF L LTHV = HCM
V iz HSV-2 g Esuidfay b (moi) 0.1 THEML,
36.5° KT%% Lﬁ:o

6) 1-p-D-arabinofuranosylcytosine (Ara C) J1¥ 4
Baic3si) 5 B IEMR % : CouBErRG-PoLEY & DB IC I
BOEEX N TEM LI, Flow 2000 Mgk Z4 il
BRI E L, AraC 25 pg/ml & SLHHIT 5 RefIRIAE
% L1, moi0.025 » HSV-2 ML, 1.5 BEGRF
%) v RESE CARKREY S L, AraC 25 pg/ml ¥
Sl T 1 BEER L, = O/, 4£B AraC 25
pg/ml % St TR Lic, 7 AR AraC &4
FhI I B S RBEY 40.5° FD, Eiz3
e LT, TORBT2ZHANLEY 1 A ABRR
RBCEEYHETAZENTES, 1 L ADBEERIL
BERREY LA L ABAMLT7HBR, HCMV %

moi0.02 TR RDZ LIS HT e\, HBYK
DML, HCMV OB MBIZFTFe » 1,

VAN ADMMITHE > TRETS CPE % 5 @My
FTRI7ELTERH LI, BYEE D BRER 4
75% LED MBI CPE A B» b h B (=7.673+
0.09110gPFU/ml), 3:/2/1% 50% m#ERIC CPE 5y
Hh’n (CPE OEMMEMAYD 14 L1 L=6941057
logPFU/ml), 2:CPE DA 5~13 (=6.1740,591og
PFU/ml), 1:CPE D7 1~4 (=4.861, 00logPFU/
ml), 0:CPE A& {BHHihikys (<1.0logPFU/ml)
Thoteo LictisT CPE RELBRMELST
50 TRPBROYZIE CPE DA 27 TEbLE,

T) In vivo BRI 5 <0 A=ZNBEHB LR
#*:ICR-CD1 6 A~ ADET oEE T HSV-
2 ¥EML, 1DAROERY ROE=ZXWEH LR
DML, w4278 71—} (96 7%, NUNC, Denmark)
=T, 10% 4 RMmiwdEM MEM 0.2 ml hCHAER
Lo ZOM), 3BBIZ0.05ml oSy Xo1ch
%2, THECHESY ceo+ 4 XLBERLECTH
ML, BOEDEWIEOVWT HSV-2 ORGEEY Vero
MRV TNE L, HRHRIZBEERP oK
BMLi, ThERORRRIEITE VML 28%, F
ELs XU HBRHREMENY ¥ & » T Fig.1 TF
L,

I % |

1. BEHROMBEEY

Table 1 Maximum nontoxic doses of environmental
substances in Flow 2000 cells at 36.5" and

40.5°
Environmental | Maximum nontoxic dose (ug/ml)
substance 36.5 40.5°
Amaranth 500 500
Erythrosine 100 100
Safrole 100 0
Rhodamine B 20 10
2-Acetylamino- 10 10
fluorene
Phenacetin 50 50
Nicotine 200 200
7,12-Dimethylbenz- 5 5
(a)anthracene
3,4-Benzo(a)- 10 10
pyrene
CdClz 2
SbClz 1
As:03 0.1 0.1
HgCl2 1 1
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Fig.1 Various latent inf

ection models in vitro

(1) Latent infection systems using UV-irradiated HSV-2.

UV-HSV-2 Esq

Observation of CPE

System U-1:Flow 4 36.5 &
2000

cells
UV-HSV-2
System U-2: 2!-386\1 40.5'
~
cells " —
UV-HSV-2
System U-3: Flow § 40.5°
2000

7d
cells
UV-HSV-2 ESs

ESs
36.5° Obseérvation of CPE

ESs
MV

Observation of CPE

Observation of CPE

System U-4:Flow { 405 §
2000

cells

(1) Latent infection systems using AraC treated cells.

HSV-2
AraC |AraC
System A-1: Flow 3.5
2000 ~74—
cells
HSV-2

CMV ESs
40.5°

~7d— Observation of CPE

ESs

AraC |AraC . A0.5 Observation of CPE
System A-2 : Flow 36.5 7d
2

000
cells

(II) Latent infection system using trigeminal ganglions
from mice infected with HSV-2 in vivo.

HSV-2

System T: ICR/CD-1—1. excision of
mice over 1 month/ Eanzllion

Cul %5 titration of

lturing itration of

trigeminal -—L 7d reactivated
ganglion HSV-2

£REHE D Flow 2000 MR st 2 BAIERE H i
EYSEREE 36.5° 3 X0° 40.5° HWTHEL L
(Table 1), Z#fisseh, IR X\ R HBBRYEXEH
ThONBRE K 3517 5 B RE Y A1

% RIMRBS HSV-2 & BRPRICRIETREYE

)7 ]
D RARES HSV-2 ORI RIFTH4E (System
U-1)

¥, RABEH HSV-2 OFARE (36.5°) st
SUMIHT 2 BUEW R O R R Lo, 7R M LI
MYROFOMIc o\ T, #EY Fig.2 R L1

AN ADHMMIC L > THBLT5 CPE 12k 4 A
B oZdbh, BEB-» TRABEOETHEE IR
Too ZHBREWE X Table 1 TR LRI REY H
\ oo Amaranth, erythrosine 3s X ¢ safrole (¥ CPE
DRBLM S MEI L, 2-AAF 35 X U° phenacetin (ZEE
TiRDHHFERIC CPE 0FERZME LAz —7F, nico-
tine IZIXBE HMC CPE DRBLDIREIZE D b h ko
Rhodamine B IZIZBf S /e fERIXBD bhinh o7,
2) /BB HSV-2 © L 5 IERBERN LD
HSV-2 Bkt RiET#E (System U-2)
wRiT, 5B HSV-2 % 40.5° OFFARE TR
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Fig.2 Effect of environmental substances on the replicstion of UV-irradiated HSV-2 at 38 5°

Amaranth Erythrosine Safrole
4. - -
K ] ]
8 2+ - -
I ~ -
0 bl - hd
0 4 5 7 0 3 0 5
Rhodamine B 2-AAF Phenacetin Nicotine
449 1 b “
E 3- - - -
3]
‘s 2 - - -
= - bl b
0 34567 0 34567 0 0 4567

Time after infection of UV-HSV-2 (day)
(Environmental substances, — : -, + . )

Fig.3 Effect of environmental substances on the reactivation of UV-irradiated HSV-2 from latent
infection

Erythrosine
4- - -
34 R .
g
(@)
5 29 b h
£y
g -
0
01 234 0 3 4 1234
4Rhodamme B 2-AAF Phenacetin Nicotine
3 . .
&
uaz-n o -4 -
g, i 1 ]
]
0 |
01 2 01234 01234 01234

s« Time after temperature shift-down and
superinfection with human cytomegalovirus(day)
(Environmental substances, — :-0-, + :-®-)
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nl, MERRRIRE - MY HEREICRTC &
el h 4 A EERAETIRC KV TREYROME
ArkidLE (Fig. o

BERERIRARD & OFFRIE(LITHE D & 4 L R,
#REECET 55 M R B A HSV-2 oMM (System
U-1) i~ CPE 0RFr 2 AR BbOAL, Th
RBERRRBOMIZ S ¥ 1 4 R DRI & AT FE T
Eap5VREOMORAVAR, ARIhTWaZ L
YRR LTV Do System U-1 IENTHRIZRI TS
¥, amaranth & safrole IZiMHIZHRR AT & i, Ery-
throsine, 2-AAF, phenacetin 3s X U rhodamine B X
PEERERRL 2, MW FATRE2-, £L
€, tOREFVTH nicotine IIXEER{LZhic H
§V-2 © CPE oRBRLRETHERABD LRI,

3) HSV-2 BILERRNLDO Y 1 4 2T iF kst
1% HCMV o {RERHRIZNT 5 B (System
U-3)

System U-2 & FHRICHRE L T BIREBEY SFEREC
RTEIc HCMV ¥ ERR X85 & CPE ORBH (R
Xhb, cOBDY AL AWM I %t L, amaranth &
safrole % System U-1 % System U-2 ¢ E#RICIMEIE
B%RL, erythrosine, 2-AAF, phenacetin 3 X U
rhodamine B IXEEE OMBIEALR Lizo LirL, U-1,

U-2 oRTRD LI nicotine 12k %5 HSV-2 ML
REBDRIZOR CTRRBBDOAEM o, LichiaT
nicotine DYRMIZ HCMV I X 5 MR RERY X b1
Wb Db DT E EAVRE NS (Fig. 4),

i 40.5° TMEMRCIRIRICHERS LIoABRGIC 36\ T,
MEHRALER T RcH (System U-4) HSV-2 &%
TR RH S hish o,

3. MAMFKAEANGIC IS HSV-2 1 1M F

X 5MRADROKE
1) HCMV oBERIZ X5 HSV-2 OFEkLcR
ETRRHEONKE (System A-1)

Z OFRITITIZ, CPE OFTIZM <, Ml o M 5
fEd 1x100PFU/ml D vRACEHE -T2 LIAnT
BRHROEAOMMIZIE CPE DR T C
PE ORH XK (CPE ORF L-BRER AV L3RR
B x100) L¥EDOREE Lic (Fig.5),

PEHRLEMLUIRVHBTIE, HCMV OEMpE
4B Bic CPE oRRLrBHHA, 5BHIIE, TXT
DRKREFIC CPE ABRBEIhi, =D HSV-2 oFEH:
{bizyt L, amaranth (% CPE ORB %528 10Mel Lz,
Erythrosine, 2-AAF (XM LR LicAs, V1A
TiX7ch » 7=, Phenacetin & nicotine (2= DXRicii
LAEER LIt o,

Fig.4 Effect of environmental substances on the reactivation of UV-irradiated HSV-2 which was
enhanced by human cytomegalovirus from latent infection

Amaranth Erythrosine
44 -
o -
S
“6 -
;
(n -
012 34
Rhodamine B 2-AAF
44 -
g2 3 .
o
‘s
§ 24 .
=3
A 14 4
01234 013234

Safrole
01234
Phenacetin Nicotine
. .
uErasusl
0 012 34

Time after temperature shift-down (day)
(Environmental substances, — :-0-, + <)
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Fig.5 Effect of environmental substances on the reactivation of HSV-2 from a latent infection

system using Ara C treated cells

“r Amaranth [ Erythrosine
3F F -
&
3 2 - 9
5l .
Ul arer o-' 45 o'"
$ 10 - _
§
i | | .
00= 34567 oL‘ 3 45 7 0='

2-AAF [ Phenacetin [Niwﬁu
- -
> -
u
34 5 0 34 567 0 3 45617
’- -
’ L
345 7 0 34 567 0 34 7

Days after superinfection withcytomegalovirus
(Environmental substances, — : o=, + :-&-)

2) HCMV FERHEOMIEERRICRET REHR D
&% (System A-2)

AraC X 28 IERHFRN S, HCMV OB/ L
AR BT HSV-2 2 BiERbT 2080 v RN
LR, WThoREyRY, MlTiz HSV-2 ¢
ST AERIBD b hith ot

4, In vivo RR¥HE D HSV-2 B1LM=v =1

&7 60 HSV-2 BiEbcRiETREYR O
7 -]

-9 AOETnEE T HSV-2 ¥ 1x10°PFU 8
T5E, 1hABRIE, REEEDO~ Y ANRERRKE
THEFL, TOSMESA TIRRRMEY 1 1 2 2RI
EhaZ sidicv, AL, ThiHIpHL T, 7H
[, BJEERLITIES &, #980~100% ity 1 1
ANRH I I, £ T, ZXAESH»OEERILEA
% HSV-2 cRix+ REMHK O KB HRH L1 (Fig.
6)0

SERBAM 3 Bk ¥ T, BEELShi-v 1 v 2k0
SESfEiE, % FR ¥, amaranth (500 ug/ml), nicotine
(200 ug/ml), safrole (100 ug/ml) 35 X T% phenacetin
(50 pg/ml) i3, ehth 4.27+1.32, 3.75+0.37, 4.22
+0.66, 4.85+0.94 ¥ XTF 5.19+0.12log TCIDso/g
of tissue (Mean = SD) TH b, HEZIEDLhich
- 7zA3%, amaranth MEAEHRFE %R L, phenacetin (31
MER %R L, $ERBAKS 7 B TIX, BiEtkkxhi-
T4 ARE, AR, amaranph, nicotine, safrole, s

Fig.6 Effect of environmental substances on the
reactivation of HSV-2 from trigeminal gan-
glions from mice infected with HSV-2

in vivo
. o o
7 ﬁ......’
< AL e
a e o ®»
264 ° 6o a
= . T
% °
w\os‘ ._-_'S-
E |a o
[P - o ®
k-1 @ o o
E | e oo
o 3 34
]
Y
Day 3 Day 7
2 2 24
S
e T Tt T, T s
1 £ £ ¢ 8 pEEsi
BEENEEEEER
<§<z'&'s£ 8§ §z 4 &

X UF phenacetin ¢, % h ¥h 6.00+1.28, 6.00x
0.80, 6.64+0.63, 6.63+0.62 35 X Uf 7.08:0.3log
TCIDyo/g of tissue T H, HEZRIBEDOLIEP-T
#, ZO#Ab phenacetin TxBEEDLK 10 EEVE
ReffiniZB iz, Ticbb, amaranth i3, VRO
SIS DD HSV-2 OFERIICH L, KRE3
A BBEOMEEA %7 LA, Flow 2000 ool
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WhRERFTRREVLMLERIIED bR Ish o,
—7, phenacetin |, S/ -4EM HSV-2 DRTY AL
AOBWEMILLBETIZAI0MM LA, v A=X
MEMHLOBEMRIZD LARAT AWM MY R L
720 Nicotine 3 XU safrole (X, = DRI B\TIZBASL
MistEAIRED Hhlthotz,

HSV-2 D& BHRCBETRRYROMALE L ¥
T—% L L Table2 IKiRL7,

11I. % »

HRMKT 3T 5 MERRGR E LTRABMAIC X D
RAY A4 A RAERAGBEE LWL % FT DNA R
YR XM RV B0 =T ik AV TR
ROERAEBN Lice WIFhoRb s 5MER
o 1 WEYEDLLTWA LRbhd, Thbb, £
CEFTHERMY AL AR L LT, SBOERRIHE
RELDEEIh, BERREYTHERE Lo Bk, AT
DHREWERPYTHL0L B H R RACKBIEEST S
b0k, WMHLCHLEERTEILOLCHRE AT
B¢, ¥, RIABBHY ALY BEELETILO
LT, SRR, XRBRY, ERCERREHE L,
DNA #if¥iEz L, DNA OBEEBM*RRz¢Y
BHHEEhT\V5, —F, HSV X OB, MO
ErFIALTHMTS 0T, MIEHEIAH SRR
THRETANAIHMMTHE LB TR S
WTh HSV ORI TEL LTHETHTH D,
ZOBANLDEFALE LTRAWIDON AraC T i
DNA AL RercMs Lic System A THB, = DF
T3, EFFRECK\TH HCMV oBEHic X b H
SV ¥*BEHILTES, Thbd, chbo-HEvHE
WILERBY 4 4 ADBERAL, HAVIIHMOEEL
7-MRAYEIESELL, OWTiE HSV oBRICEEY 5
25 :BLh2YBYSBOHEOFALRETC a
'C’g % k%i’f&o

Bt XhicHE D5 B amaranth X HSV-2 0 & R
Fic3tE LT HSV AHIER YR LcoTY M 4 A
W OXKNIARYAHTIL0LBbh%, $L{ D
& IXT M T phototoxic E7ch v 4 AL AREEAL,
HHVIIHBRABIBILEREFO O E XM b A T W
A0, = ZCHVIC amaranth, erythrosine, rho-
damine B 7 & CEH bhic HSV-2 HAFEIEfEAIZ
[R# D photodynamic action AMEj\ T\ 3 ATEEMAE
% b b, Safrole # 2-AAF T3, W { OhDRITIs\
T4 A AHBEMEERSRRED bR, LarL, safro-
le, 2-AAF, benzo(a)pyrene, DMBA oD{R#EM iz
FRENNHE IR TWT, T, 2-AAF ofR#HYoD
—DORITENEBS HSV ¥ BFERAET 5 2 E g X

hTwaY ERETRAMGICOVTIERN LT,
VWOT, MMRERLTRIL AVeRod
HSV-2 ORISR ILL RATSERADOI 5000 B H 2
hamb&hisis Phenacetin (X HAED YA 1 2y
MITIXFIIRM Lk o fems, RAMBM Y 1 1 208
MERKON LI, LA L, JERMY 11208l
REEALRVDT, 941 20BERLE R0
EARMVIPMENTV B E EAR %2 2 h %, Nicotine
REEMIT 8T HSV-2 O—E MY RE L, BARR
M HSV-2079 , s RBY(RETH LN BE L h
o AHRIIVTHRAMAR HSV-2 2 X 28118
RRNODY 4 1 ABERALIH LRGN IERTS
ENBD LR, LichioT, ZOMERBORIH
T nicotine |24HA8 DNA % REPL, *0
HREBFCMERSE LY A A 208 DNA ¥ 6
LyAn 2ABERILYRELI-LELHLRS, LHLR
IHEE X% AV I LSRR EA Lk 70T,
nicotine 2 DNA MM ORERTHHAREL S\
T, XOfEAYRERTHLEbhB, KRR Y112
DEBRECCHFIER TS L Db B> 1hEOfER
TiXieh o1,

% Z "G, amaranth, safrole, phenacetin 35 X T¥ nico-
tine {ZO\v T, in vivo T HSV-2 MGt 21, BILE
REBIT DD~ ASNBEHYBELERL, TIhD
BiEtEbxhs HSV-2 o McT 5B RE L
oo TORTIRELEXNBHIZST 5 v 1+ ARERD
ERrKE2vidr v TFhoRiC L EFFOTEEE
XD H i d - -5t phenacetin TREE 10 f£B\WY
A AEE RV R S h, BiEtrRET ERER
L7 Phenacetin 2R X h T GhEFRERTAHE
W, RNIVEREE'YLRSDZ ELAEEIRTVS0
T, ZOBRALHEMENLD YA L AFRARHLT
DR AL O OEEILCH T 5D LFANRREDLD
»dahicyy, Amaranth 35256 RE HSV-2 OfE
Rk & RMIBEFAEMRC I51) 5 B IEERFRD D
Y4 A ABEGREH L, AMECERLLS, Y72
SRBEHI LDV 4 A ABFELCK LTRELIE
YERZ R et otcs 2O LTBLTIE, (i) #MRo
H%T 5 MM Rz 5 f- b i RN R 5o (i)
Flow 2000 RSIXBAR IR OMMFMIAT, MEMRL
AR R b MRETRE b, MRS RIS, (i) B
EERTIZ, BEORLEE RO’ AELEL 10
R EFIRL, RENEFHRSB, Safrde & ni-
cotine & Z DRI FVTIBE L AIFANBD b
Mol

FRFRCHVT, BREEORT, ABERCERT



yoL. 33 NO. 8

CHEMOTHERAPY

741

pyROFEI:, HSV-2 OMEBRANLDOY 4 4 A
BEtbes LEERS 5 W XMHANCEAT5 b o
T LARD LR, ~ASATRORIE & BT
PEYRIEL TV BT ERTRBI NI,

BEEbE, ThHORAHRIZOWT invive ITE
3574 A ABRIC D (R & S ABH IS N & DB
pronTHELED TS,

ARAOEEDO—MIZ, MEEERY 4 + 2 % &,
(1984, fhf) KHWTRELE,

)]

2)

3)

9

5

6)

X »

EMNETF, WMART, REMX, 28 ®:~
ARAG LA RAOMMERETEFERRH RO
o Chemotherapy 33 : 421~426, 1985
NISHIYAMA, Y. & F.RAPP: Latency in vitro
using irradiated herpes simplex virus. J.
gen. Virol. 52:113~119, 1981
COLBERG-POLEY, A. M.; H.C.IsOM & F. RAPP:
Reactivation of herpes simples virus type 2
from a quiescent state by human cytome-
galovirus. Proc. Natl. Acad. Sci. U.S. A.
76 : 5948~-5951, 1979

SCRIBA, M.: Extraneural location of herpes
simplex virus in latently infected guinea
pig. Nature, London 267 : 529~531, 1977
Hoi, T.J.; D.A.HARBOUR & W.A.BLYTH:
Isolation of herpes simplex virus from the
skin of clinically normal mice during latent
infection. J. gen. Virol. 47 : 205~207, 1980
FONG,B. & M. SCRIBA : Use of [131] deoxy-
cytidine to detect herpes simplx virus-specific
thymidine kinase in tissue of latently infected
guinea pig. J. Virol. 34 :644~649, 1980
HARBOUR,D. A.; T.J.HILL & W.A.BLYTH:

8

9

10)

1D

12)

13)

14)

Recurrent herpes simplex virus in the
mouse : Inflamation in the skin and activation
of virus in the ganglia following peripheral
stimulation. J. gen. Virol. 64 :1491~1498,
1983

OPENSHAW, H.; L. V. S. ASHER, C. WOHLEN-
BERG, T. SEKIZAWA & A. L. NOTKINS : Acute
and latent infection of sensory ganglia with
herpes simplex virus:Immune control and
virus reactivation. J. gen. Virol. 44: 205~
215, 1979

LYTLE,C.D. & J.COPPEY : Enhanced survival
of ultraviolet-irradiated herpes simplex virus
in carcinogen pretreated cells. Nature 272:
60~62, 1978

MELNICK, J. L. & C. WALLIS : Photodynamic
inactivation of herpes simplex virus: A.
status report. Annal. N. Y. Acad. Sci.
171~181, 1977

NEED R Y Ay - xanthene R RO
KMETR MMELE 29 : 386~410, 1981
RIEBE, M.; K. WESTPHAL & P. FORTNAGEL :
Mutagenicity testing in bacterial test systems
of some constituents of tobacco. Mutat.
Res. 101 : 39~43, 1982

SHAHIDL, N. T. & A. HEMAIDAN : Acetophene-
tidin-induced methemoglobinemia and its
relation to the excretion of diazotizable
amines. J. Lab. Clin. Med. 74 :581~585,
1969

NouMI, T.; K. YOSHIKAWA, M. NAKADATE & M.
ISHIDATE JR.: Species differences in the meta-
bolic activation of phenacetin by rat and
hamster liver microsomes. Biochem. Bio-
phys. Res. Commun. 110 :746~752, 1983



742 CHEMOTHERAPY SEPT. 1988

INFLUENCE OF ENVIRONMENTAL SUBSTANCES
ON THE REACTIVATION OF HSV-2 FROM
LATENT INFECTION SYSTEMS IN VITRO

Mariko Fukuma, Yosuiko Seto and Suicesur Tovosuima
Division of Chemotherapy, Pharmaceutical Institute, School of Medicine, Keio University

Previously, it was shown that some environmental substances (ES) which were taken into the
body daily suppressed or enhanced the replication of herpes symplex virus, type 2 (HSV-2). This
time, those substances were evaluated in various latent infection systems in vitro, whether those
ES affect also the onset and cure of recurrent herpes infection. The latent infection systems were
prepared, (i) using UV-irradiated HSV-2 at a nonpermissive temperature (NPT), and viruses were
reactivated by lowering the temperature to a permissive one (PT), (ii) using Ara C treated human
embryo cells at NPT and viruses were reactivated by superinfection with human cytomegalovirus,
(iii) using trigeminal ganglions in latent infection state of mice which were infected in vwo. It
was found that food dyes (amaranth, erythrosine), aromatic (safrole), antipyretic (phenacetin),
materials of dyestuff (2-acetylaminofluorene : 2-AAF) and heavy metals (SbCl;, HgCly) inhibited
the reactivation of HSV-2 from some latent infection systems. Nicotine enhanced the reactivation
of UV-irradiated HSV-2 at PT, however it did not enhanced the reactivation in Ara C treated
cell system. None were shown to reactivate HSV-2 from the latent state at NPT without any
reactivant. Clear results could not be obtained in the trigeminal ganglion system because of a
large variation of virus yield reactivated.

These results suggest that some ES may influence the onset and cure of recurrent HSV infection.



