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ENEERRS h iz, (REREES 112 : 247—265, 2008)

F—T— R AEANVRZ, BRINILARZ T AL R,
BHIAILARITALILZDNA, LA 2,
NZ 7Ol

A Review

Herpes Simplex Virus Latency, Reactivation, and a New Antiviral Therapy for

Herpetic Keratitis

Yoshikazu Shimomura
Department of Ophthalmology, Kinki University School of Medicine

Abstract

Although many factors that trigger the herpes
simplex virus (HSV) reactivation from latency have
been reported, how HSV resides in a latent state in the
normal human cornea still needs to be defined. We
therefore conducted a series of studies regarding
various aspects of HSV infections.

To understand how patients subjectively perceived
changes in their daily life that could have induced
HSV reactivation, we first performed a comprehen-
sive survey on the subjective factors in patients who
had experienced recurrent herpetic keratitis. The
result of our survey revealed that stress, lack of
sleep, shoulder stiffness, and physical fatigue were
the key factors. There were various causes for stress,
and stress associated with reactivation often occur-
red between spring and summer.

Regarding HSV latency in the normal cornea, we
used real-time polymerase chain reaction (PCR) to
determine the presence of HSV in the donor and host
corneas. The findings showed that on average, those
host corneas with a history of HSV keratitis had 1.6
x 10" copies/mg of HSV DNA, while the host corneas
without a history and the donor corneas had 8.7 and
4.9%10° copies/mg of HSV DNA, respectively. Based
on these observations, it is reasonable to infer that
latent viruses could have resided in a normal cornea
without a history and were transmitted to a host
cornea through corneal transplantation.

We also quantified the virus load in tears before
and after ocular surgery (one week after corneal
transplantation or the next day after vitreous sur-
gery). Our results indicated that both the detection
rate and the average copy number of HSV DNA had a

tendency to increase postperatively. Moreover, we
tried to differentiate the HSV strains that were
involved in the recurrent lesions. In only one of the
studied cases, could we find a single different nu-
cleotide between two HSV strains. It seemed possible
that two different strains of HSV had set off the same
episode of reactivation.

In recent years, chemokines have become known
for their action in mediating inflammatory diseases.
We suspected that chemokines might also play a role
in the antiviral mechanism and examined the
chemokine-derived antiviral activity. We used eight
chemokines, including RANTES/CCL5, MIP-la/
CCL3, and MIP-13/CCL4, in a murine HSK model with
Vero cells. These chemokines directly bound to HSV
and the chemokine-bound HSV was later resisted by
the neutralizing antibody of envelope protein gB.
Furthermore, by electron microscope analysis, it
became clear that these chemokines had cut an
opening in the HSV envelope. Consequently, these
chemokines had significantly inhibited the HSV
infection on Vero cells. In addition, the virus load in
tears was decreased and the corneal opacity was less
severe. We concluded in that study that during early
infection, chemokines accumulated in the corneal
stroma have the ability to protect cells and tissues
from HSV infection.

As for antiviral therapy, acyclovir (ACV) eye
ointment has been effective for patients with herpetic
keratitis. However, patients often find it difficult to
successfully follow the treatment due to the required
frequent application and the blurred vision after ap-
plication. On the other hand, valaciclovir (VCV), which
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is the oral prodrug of ACV, has become commer-
cially available in recent years for treating nonocu-
lar herpetic diseases. We therefore examined and
compared the efficacies of oral VCV, oral ACV, ACV
eye ointment, and ACV eye drops in a murine kera-
titis model ; the group treated with oral VCV did show
a significantly good antiviral effect. We have proved
that oral VCV can be a beneficial alternative antivi-
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ral therapy for patients with difficulty in complying
with the ACV eye ointment treatment.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
112 : 247—265, 2008)

Key words : Herpetic keratitis, Herpes simplex virus
strain, Herpes simplex virus DNA, Che-
mokine, Valaciclovir
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HigliA LR A A4 )L 2 (HSV) XS DI 5 70 &
DILTHNEG L, = LAREEET B %\ LA AN R G
T5. KEH, AMLVR, EGREoLEREOLEL, »
BVIE IR, AREEE 7 2o RTZELI o TR
Y HSV st b2 2 L, BHIRmEEEH 5 vid
PR AR R 7 E O THABEANNVRA R FIET 5.

F9, KA IZABEANLRZADOFERDOEEYM TH L FH5RIC
SWC, BHEMU»SOT v — MR, HERNT
WCOWTHRE L7, £512, TOANVRAFHIEOER L
e B HENIC BT 5 ™ AV ARG & BEEmE Y 4 L
AHEIZ D W TR O 5 F AW E T % F v TR
e L7,

LD, EREEE 2T, ROMEAIL R GFEOT]
REMEE 22 te, HSV IS D7 EH A OPL7 AV A4
P& ANV AL 2 I ANZZH LBy £V A
O FHEACHIRIR R 2 WG L7z, BRI, 7RO A
WADERED R HET DB, BRI O E % H
FEL TV, SR ZFELEEC BT 280
AV ARYR A HERA L 7.

I ABFEALVRZOFERERIZET S
T v — b

AIEANVARZ QTG % /5T 5 BT, F5
AR RT AREANRZEFHI LT v — Mg
fro7z.

FRIZ 1982 4E 5 A5 2004 4 5 A F TI2HECTHLE
NIV EFZW SN, FEHIZ 2P EFREE RS L
2B (HME20 5, L2 6)Th5LH. Finld 3k~84
i CEIG 8 = fE#E(R 2 0 51.7+19.5) CTholz. 77—
MREET v — MK E SERIZEIC A L, Rk LT
b5 o7z,

T — MHKONELERERE R L 2I1TRL.
HWEEZFEITE L, FHRELTOHEHASRITIUI[ZD
fi] #BIRLCTHHo72, ANLAGZEDHEHIZEALT
FEARNZ: 2 L 2R L T 5V, FRIEIC2WEGE
WE R L] & L7

72— I 76% T o 72, RS N7 H

xR 1 ABREANUIRIOBRERICETSZ7 57— MRE

BERERE N MAEAN R ZDOFEHEOLE Y — F & LT
LI 2L ONHIUTOE BT 28V (HEEE L), %Y

T OB CEEIEZOMIITRRAL SV, HFlooy—F
DR VEEREIC R LICOE BRIF 28w,

1. ApL2* 9. HRFtOFE"

2. KE 10. &HOFii"

3. S 11. [REtO Fil*

4. FEMRASE 12. JTHRZE D"

5. B2 13. MlRSEOBIIE™

6. 57 4. ZofoFHH*

7. SfE0ZDHYRY 16 BRIk L

8. EFLHR” (% BRI ELRALTLSD)

x 2 BREEROEFRER

- 57 1 22(69%)

- JRARASE © 10(31%)

SJHZY 110(31%)

c AFL A 9(28%)
cEEOEDLY H C9(28%)

< IREF O FAl - 6(19%)

< JEH 0 5(16%)

- BB OIS 4(13%)
CRIZERZ L 1 4(13%)

- ZOMOFHEN, BE % 2(6%)
C YRR, SIRothIE, &g oTH 4 1(3%)

IEIETTH 69%, MEIRAEIL 31%, B2 D2331%, A b
L AN 28%, AMEDZEH ) HAS28% &\ Tz (&
2). B3 FHITWITNLEHFICHETL2HDT, AL
AEMBELZLDIEITHo72. TONEIRATA T,
S, fhE, EXOWE, HoElk, FHOMEE, oK
o BIEL, FEMIABL% 4 1HHTH 72, REOE
b HEDOREL I THEEEIE DD > 72, ZONEILE
3, BEhoMES3, SHAES3, Bk1, 42 7Th-7. RE
FM DML 6(EKAED ), MERN3, KN 2,
FINEE 2, fEERIEE L Th o7z, IREOREA D RAL 4,
RS 1, FRABE 1, FEHIARE 2 Th o7z (F2).
APMLAELTIREADLDONH Y, FEiE LTIEE
PHBEIZPT TS o7z, ANV ABRBAEDANIVRAFH
HHALICE ST 28GR A5 H 0, HHEPiERIC
WA MLVAZBTLZ ENEETHL I EHHBHL 7.
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HEESEE 11248 3%

& 3 EABAOD HSV DNA 5145 & DNA 2

HSV DNA B HSV DNA #

(B PEE B /A AERY) (P9l = 2% 0 ¥ — /mg)
KA AR 85.7% (6/7) 1.6=1.5x10"
FREA LR A PR (+)
AN 10.8% (4/37) 8.7+7.9
FREEAIL R AR (=)
R —fifii 5.7% (4/70) 4.9+3.4%x10°
N — i f 8.6% (3/35) 10.6+6.3

HSA @ HAAIVARA T A4 )V A

(SCHR 10 20 S8R, C0%)

R4 ABRNIVRIOEEED L WA X MAERE 37 R T HSV 24&H

L7 48R HSV DNA £

BI85 B ne  mme o
1. TABIEE 32.36 *
2. At 0.98 -
(L= AR %)
3. FEEBE 0.96 -
I o 0.54 -

(&fE f sl 2 9 1)

FEE, X T A EE I L QXA R G E %D
CEEFEODTWD, X512, ARALVRABEEIINTS
AR Y L CIES Z BT A ENEETHL EE R
bz,

TREAG R 4,000 B % BB 2 5 KNIV A DO FARE R
EAHETAY. EREB L ORBOETICHEY, A
VR AFSEAE BN % & HE S A LT
W5,

I v MAEIZHITS HSV DNA &

HSV1 B (HSV-1) 13 A5 B g geth, = M
RS LY, S F SERFRIC LD FEHTEL S
ANIVRADFHIEEG| SRR,

Fox VIELAETS, AV RAOBEND DRI B
WC, 20 BRA10 BRCERIR G 4 VA R RO Tz, Ll
& L7z, —7, Cantin 51&, M~V ZEEM 11 ]
8 AR, MBIV ARAIEREAE 11 R 4 IRC, polymer-
ase chain reaction (PCR) %12 C HSV-1 DNA % #8072 &
HELTWAD, F72, Kaye 520, AL~ Z R
FERF) 51 R 42 AR > 82%, AR~ IV~ A JEBEEAE B 55
HEH 12 HR o 22% ¢, PCR {12 TC HSV-1 DNA % 728
ToliE L Twa,

S, Ok, ABERATATRC S O N R A - A
M, BLOBEICHW FF—AEORE ) o# 45 (EE
A 4) 12 B 1T A HSV DNA &= % real-time PCR
eHOWTEREL, SOIZARNVRAREIEIED S K
MR E COMBE & HSV 7/ 250 BRZ 7.

RIE, ABEAVARZABEEOS LB A N TR, £

(SCHK 10 20 HHEHR, )

JEAN AR ZBEED 2R A N AR 37 ], A K —f9
e 70 IR, #A FF -G 35 ]RTH A, N5 % real-
time PCR #E12fit L 7-. real-time PCR i @ &% 5 fH 1%
95C 10 4R, 97C 20 #R, 58C 143 % 541 7 v,
96C 20 #0[l, 58C 1 rM% 454914 270k L, 754
Y=, TU—=T70OY—r Ty RAEHELDHEERDHR
lH:l:11)~15) tﬁ b T&)Z@)

NNV RADOBEEDD H AR A NECIE, TIRT 6
IR(85.7%) 123 1.6x10°T ¥ —/mg, fAEAILRAD
BEAED 72\ R A A IECIE 37 IR 4 7 (10.8%) 12735
8.7a¥—/mg x i L, MlBEICFEEL RO (&
3). FFr—AER i, 70 lH 4HR(5.7%)12FH 4.9
X10°a ¥ —/mg, FF—RA 128V T 35 RF 31
(8.6%) 12 F10.6 7 ¥'—/mg &M L7 (3£ 3).

FE A R A DD 22 vk A b i 37 T,
HSV DNA Z#i L7z 4 BRICOWCEIC MG 4 5 &,
AT QBRI DT V7 ) BETH - 725ERIT
13 32.36 2 ¥ —/mg, L —H—HLRYIBMTE DRGNS
JEiET 0.98 7 ¥ —/mg, ABEERET0.96 2 ¥ —/mg,
&)@ AR % 9 20 B OARIEMEAIRAET 0.54 3 ¥ —/
mg Tho7z. INHLDHE, TUA)EEROAT,
BAEMT 2O AL R ZADFS % Bd 7= (F 4).

1AV ZDOBERDBH B R A Al 7 IRIZE

LT, MEANVARZ DRI O fER A AT £ <
O &, HSV DNA mOMGRE#HE LR TH 5.
WHFSIED D 120 22 H, $7%b 5 10 F LS L 75
BITiE, MAEEMIC HSV DNA 3ed s hs, 72
BUE T THED O TWAR, RIS S SN %
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HSV DNAI copies/mg]
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000000000000PKPOOOOO
1 ABEANIUVNRIORERIED S BEBHEMNRTE TO
HAfS & HSV DNA £.
B AT B A LR A B3 % 3D 72 .
@ : BRI AEAI R ATFIE % 3250 T 2 WIESI,
PKP : &)= fi SR Ay (SCHk 10 20 HIzREE, &)

WxAT> 7238, HRELLTWEIARD 5,

Fea L, MAEBHEICE SR A MIEE AW,
LT bAREENO HSV DNA & % real-time PCR 2
WCEWERL, ABEAVRZOBEOS LR A MIET
1%, £ < ® HSV DNA »PAEHRICHFAET 5 2 L %GR
L72(FE3). TS HHSV-1 O B E RIS G 5
Do TDLOPENIZE L TIE, BIE i situ hybridiza-
tion Fx o THEHTH L. AFEAIVRADEFED 72
Wik A R APET L 10% (2 HSV DNA % 2%, HSV
DNA 05 b Zh o T2 EB O A, MR % FEE
L7-GR4). T/, BRBOAFEANNVARASED S 20 2
A DN RS T4 % H6AT L 7235 & L2 D AT 2 L i A L
NAFEEE RO, 20 2 H LIS FRAEFA4T % 51T L 720
BT HROTEEZRO L o7 (1) FHIE, KAk
FAIEH D HSV DNA &= & T2 O M A )V XA FEAE DA
BEzRzElLTwabboefERani. 25612, AFEAL
NRZFED S HIE TR A 1T - 7258, ~NIVRADTH
LTV LAV L 72,

A N —AEA, 513 35 BRd 3R (6 %) 1o BT
4 VA DNA 2SHHI &N, THIEBEEORETD 2 %~
38%0 WL —5%¥ %, FH—MEo HSV-1 12 & 2 i
FAEPHE SR TH Y, FF—falEo HSV DNA &
IETT A 2 L IEERR L, EEICEETH .

UEofERnrs, "2 MEE R — MK HSV
DNA &7, TPy A VAL S OIBEE b 2 b
AR S 7z,

IV IRBFFHRI I BT 5 R
HSV DNA O % &

HSV-1 I ZHEHE B % ISR T IS0 &S t2, REIEmR AT
A 2 &2 SRR, R SRt s 2 L
BHY, INEEEEEDEE v,

ANV R A DR EGE,
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Kaufman 5213 70 IR 8 AR O 12 K512 C
HSV-1 it Sz E i L, —7, Kaye 5™ 48 iR
IZOWTHR, HSV-1 id &t SN e o 7z L3
LT\, F7:3%4F, Kaufman 5°V1% real-time PCR i
FHWT, SEEMHEEIC O W THE L TWwa, S50
ST, OS2 2GEEARE AL RO % EA 50
St RS, e 30 H HIRIE & MR > 7OV 2 SR L,
A 512 2,806 %> 7 )ik 941 ¥ 7V (33.5%), ME
T HIXIER 2,723 > 7V 1,020 ¥ > 7V (37.5%)
75 HSV DNA 2% i &, HIRG Afic — | 2Lk HSVY
DNA 25 E 72013 50 IRAF 49 R Ch o 72 LR L
'/CU‘Z)%).

F72IRBE TR, FRICAER R 2 A AL R
HETLIEDNDHD, FEEET L.

ko sa b 12, F41d real-time PCR % AW
T, BEFMRIEICB T 2T HSV DNA O % &
TV, IRBFFA R SR S IE B A DRI S 5 2 5 5B & R
L7-.

MEIx, FK184ES A2 5 10 HETo 6 2 AR,
Fr iR AAZHRELFA % AT L 72 58 1 (5B 1% 23 fl, 2k
35 6) T, I E = R 63.4+12.3 5% (25
R~84 %) THh - 7. MW, BEIRENEFLL
W2 B 47 + AR L > Xdd AR (PEA +IOL) %% 20 1 20 AR,
B 5 TR U Bl (PPV) 2% 22 §1 22 R, 4
J& £ IR AL A AR (PKP) %% 16 %1 16 IR Td - 7.

AT =L RNty NefTo729 2T, BEOW
RRIzx L, FEMAR2 SATARONEIS, AvRiH, #rEH,
1 EBICEFZBRETICEXY b &2 HWTAERAEK
500 gl 12 CHRFEM % wash L, HEY~Ry MITERYT
YTV EBRETF 2 — 7ICER L. By My TIE K&
IRCze#i L, DNA i  Cld —80C THEHIRL L 72,

B L 72 > 7V % 140 pl I2FA%E L, QIAamp®
Viral RNA mini kit (Qiagen Inc., Valencia, California,
USA) & JivT DNA % filifli L 7z. Real-time PCR ® )5
i, A OBGFEOWMEY VB TH L, HiliHE,
7% 6 NI KA I BT B AiTHiT %0 HSV DNA O F &
7213 Mann-Whitney U test & FH s TEMT L 72,

FEHIZEEMNORKRER L7z, MBEELTIZ0 &
L, 0CHo7bDITEETICFHMEEHEH L7,

MR OATHI T, HSV DNA Bt > 7V id 58 4~
TH 9 VTV (FBHEE 15.6%), F39 HSV DNA &=
122.02x10'a ¥ —/H > TN Th o7 itk TIE 116
PN 4T TV (12.1%), 6.73%x10°T ¥ — /4
TNV, WA OMICEEEERRO R 2o 7z (p>
0.05). FEMAIZBVTD, MWHIEEH 7.94x10'3 ¥ —/
BTN, WERFE 8.62x10°a ¥ —/H% » 7L d DNA
MR S 7z, HSV DNA B~ 7 vid 4 348 4~ 7
W43 7V (12.4%), P39 3.67x10'a ¥ —/4 >~
TIWVTH -7,
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#F 5 fliEIEO HSV DNA £
A fiti it
AT AR 9/58(15.6%) 14/116(12.1%) 23/174(13.2%)
(2.02%5.58) x10*  (6.73%1.08) x10*  (4.89+9.28) x 10*
Bl 4/58(6.90% ) 16/116(13.8%) 20/174(11.5%)
(7.94%14.7) x10"  (8.62+26.2) x10°  (2.28%6.91) x 10"
it 13/116(11.2%) 30/232(12.9%) 43/348(12.4%)
(3.84+9.09) 10"  (3.60=8.06) x 10"  (3.67%8.28) x10*
FOLBIIT Y TVEERL, TEOHEMIZTE— R = EHERF
VT TINTH D,
108 104
105 A

copies/sample
L
>
ST
T

2 RERERTBETF AN PPV) FEMER D
HSV DNA £.
i AR 2 € —Eps g5 2 A A S 7z,
ND : HSV DNA JE# %L,

PEA+IOL, PPV, % L T PKP Ofiiai & iyt o,
B X OGTIR & JEAMTIR T T HSV DNA #I2H 4% 30
B0l (T—FIIR LT wn), 2 13 PPV JEMTHR
ORI HSV DNA 2 ¥ =B AR L TWw5, i HICH
a2 © =5 hnd 2 @m Ak Sz, 2 OEROMFR
D H b L2 AHT, PPVITZRIITLZZ E12LD,
AR D ML AR B IR Y A L A7 S AL L
72OTIE W EHET L, Lo LB ofiliRicB T
W FOMEAD R L, SHOBET O H 5 & H T
5. —7, M3 PKP ROz ¥ —HERL, F
MBHICHRE 2=z AmA L, 1REBZICHRE
2 TVEHEINT A @A Sz, PKP O#4,
FEERRIEGE A VAT RFRIC L ) Vo 2 ABRTE S
N2 ED, HSV DNA 2 ¥ —¥DZLE 7o - ERO
—DLERT L,

WEMEDOAEANRAD W DO FFFRE LT, Rl
HiZ 317 5 HSV-1 & 5\ 13 HSV DNA oIS 5
Y TILB R I BB RE STV A, BIERIE 1%
MBEEEVEDOTH -7, LH L Kaufman 5% 0
real-time PCR # % fl\7-##5 Cld, HSV DNA O
F$33.5% LE <, T E—HuzowTd 24,000 =2
=D EDbon21% LFEEICEHNLDTHo7:. 4

o\ /
LN p

NDU 14 \%D 16 _NDO 12

X 3 <EfAERET (PKP) iR HSV DNA £
FMBH IR I =D o 72 AR L, 1 HERICH
W 2 TOVEATEE N B A AR S 7z,

ND : HSV DNA JE# IR %.

copies/sample

o
"

OO o
OO0 u
OO0 »

B OFK A~ DFERE LR L7256, Fx OMGE CTld s
DFHH o ¥ —$3.67x10'a ¥ —/4% >~ 7L (£ 5)
T, 15 0OHE L ITFRBED - 7.

LL, BHEEICEL TE, Fx OME Tl 348 4~
TNH A3 TN (12.4%) ThH Y, S OHE & g
LTEWERE o7, TORKE LT, F4DRERT
(&, TETB L O o SRR X D, AT wash out
ENTWLHU ML H L EE 2 bND. F 72 Kaufman
SMNEH ¥ TIOVEREUE BEIC X B AT 7% v TREAT
LTBY, ZOFEZFRLDHNT eye wash 1% & Ll
5 L MRRREDSKE (, HSV-1 O FEHEALZ 2L 72
WL H 5%,

FIEANI R ABEFED B 2 BE R L C AR % fitd
FFLEBED ™, MilZ7 I 2708l (ACV) /37
oruel (VCV) WIk%z Ex L, ALK
FROFHIZEO L2 H, SRIOMEETIE, HNET
IZBWTIE, MTRTEICHIEEEE X OFH DNA 2 ¥ —%#
EOHBEEYRD Lo L L, ARG T
ir 1R, 72, T EFMEOMEIRICE T E
H 2 HSV-1 DNA O#HE & P30 ¥ —Ehs F 7§ 516
F2S3 H N2 Eh s, AN O MR Th AT
MICEELTH, MEANVRADOBEEDOH I h2b 5
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R 6 WROY L TIIREURE

SEI BREAE R I FIVEREL L 2 TOVEREL 2

1. 60 &t MHA1 60 4F 2 A A1 6241 A

RN ARA ARBE AL R A
2. 56 B A1 604 11 H 26 H [7 H

i BECIR AR g e MUK f R g%
3. 10k A1 61 4F 12 H 26 H [7] H

£ BIRBEZKIE R

(FARERZE R L)

4. 9B E | A PKP MRF16241 A5 H [7] H

A OHBR + EERMAEAOLASA T R EA LA

5. 72K | THAESH A PKP TR 54 8 A 20 H P74 6 20 B
R+ EERARALASA RV
6. TTRUE | THOTEAD LA LS L CRRES PR 114 12 H PR 1246 12 18 1
BinoL <2 % 4 2~3 5 o AR A e AR
7. BN | TR0 10 H, FIICABEALZ ER 1543 A 25 H 1545 H 6 H

e BRCIR AR g

Te o BRCIR AR g

9, ARANNVRZAOFIEIIEE T ETLEEZ SN,
V.  WEHESOEIEEAIC X 5 HSV-1 BOHIH)

HSVIHZ OO —>o L LT, HHEHRVET L
BHF oA, HSV SHEGZICERIESE L, €L T
[ U HSV MRS HRREEGI SR T LEZLNTE
VT L L, IR0 LD L IEREDHICL S
FEY, 3 7% b b superinfection AERFAN IR AUZ B W
T ™Y, F 72 IBBHEC BV T, Remeijer
SP0p B MDD & R A GERH L L
=¥ L7, k51 USL, US10, US11, USL2 $HISA
DU R PCRIEICTHIIEL, 20O PCREWORES
IZE D BROMEEZRE LT\ b, 208, 2EaERE
HEATAS, superinfection DfEMRKE 12720 5 5 LM L
—(b}é&%)'

LSl ix, BRY > 7V 515507z HSV-1 12
L, HSV-1 #k THRIZFZROMENS VL S TW
% UL23 %38 & USI $HI™ o3 #E Y % PCR direct
sequence Y12 THE L, HSV-1 ¥ H %2475 72,
2 TOVEREUE, BREURED], BREUIR, BREGHA (R &
TR, IREE & V) 2 2 TiTo 7-.

R, SNV R EG 7 6, B4 6, K
P 36, AP0 = R R 2 0 50.3+23.1 i Tdh o
7o, BIEBID S 249 2 TN o, G145 2 TV 2RI
L7.

JEBI 1 Cld, B2 LEICOER X CIRE»S 7 1L
AR AT o 720 FEBI 2 TIE, WU HIAES DA
5, R 3 TIE, AU HICIRE &R 25, fEH 4 T
1, [ U HICEROAEENS T AV A55HE% T L 72,
JEGI 5 T, #e2RICAAIE VEF2 |, fER6 T
X, B2 LRHMCEMBREL D 7 A VAT 72, JE

B 7 TlE, B LEBHICER2S, eye wash I LD
P TNV R 72(5K6).

HSV-1 ¥ CRIZ T ZEOHEESEW E SN TW 5,
UL23" (4:45 1,131 bp) & USI™ (424 1,263 bp) DI
it %) % PCR direct sequence 12 CTH%E L, KIEH, 2
I TNF 00 HE LN HSV-1 4RI CLEE L 72,

FEF 1 225 6 £C, ZHEFGH N 2 D0 HSV-1 B
2, UL23 I CTd USL #HTH LRI 2RO Lo
7o, $hbb, WHEEIINTXT—FL, F—OKkT
bz, JER T TIE, HFSNTZ 2 D0 HSV-1 AR,
UL23 $EH & US] $E8 T 1 ¥IEL T % 300 7.

RER 7 1% 38 A, PRk 10 4E 10 H, MR % M
VR 2R, BIRIEFE S BT % fEifT LTz, F
B 1545 3 A 25 H, AIRICEBIRAER %2072 N
MLy 7 ARHEEE NV MLy 2 )28/ AELET 5L
947, TFT (trifluorothymidine) @ MR % BAtG L 72
LA, AH 2 HICIEHREBAREDAR L 2572,
L2rL, 5H 6 HICERICEHEIRAREDFIR L2, B
FREELTT PE—MRE R D 5.

SR 154E 3 H 25 HE 5 A 6 HISAERD S IR % FRIL
L, &5 M7 HSV-1 % PCR direct sequence (2t L
72, B 4 1% UL23 M O ILFA O R T, 2/ TK
FORLZVIEROAL R AR 72, 4513 US] #i5
DOIFREEFH O FC, UL23 I & Ak, 2/ TK
FTRLIZIEEOALT %3072,

S OMETlE, JEB 7 O&, UL23 & USL & b #H
T1HEDERNEZFD. Remeijer 5 DG TIZ,
PR O PSS MM IOV R A 17 EFNCR L, BRI 4 5
LTSN HSV-L SRl —BRTh 200 &9 0o %,
PCR I & o THRONMIEEY O K 12 & 0 ERE
L, 17EBIH 5 BT, FRHIZERZLZMIZLEIDT
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Hol- b LT,
—FHEA L, ER1 T,
Ao, JEF 2, 4TIE, BLUHICEGAR,?S, JEH

HIR &3S

ERK15%3R258
TCAGTTAGCCTCCCCCATCTCCCGGGCAAACGTGCGCGCCAGGTCGCAGATCGTCGGTATGGAGCCTGGGGTGGTGACGTGG
GTCTGGACCATCCCGGAGGTAAGTTGCAGCAGGGCGTCCCGGCAGCCGGCGGGCGATTGGTCGTAATCCAGGATAAAGACG
TGCATGGGACGGAGGCGTTTGGCCAAGACGTCCAAGGCCCAGGCAAACACGTTATACAGGTCGCCGTTGGGGGCCAGCAAC
TCGGGGGCCCGAAACAGGGTAAATAACGTGTCCCCGATGTGGGGTCGTGGGCCCGCGTTGCTCTGGGGCTCGGCACCCTGGG
GCGGCACGGCCGTCCCCGAAAGCTGTCCCCAATCCTCCCGCCACGACCCGCCGCCCTGCAGATACCGCACCGTATTGGCAAG
CAGCCCGTAAACGCGGCGAATCGCGGCCAGCATAGCCAGGTCAAGCCGCTCGCCGGGGCGCTGGCGTTTGGCCAGGCGGTC
GATGTGTCTGTCCTCCGGAAGGGCCCCCAACACGATGTTTGTGCCGGGCAAGGTCGGCGGGATGAGGGCCACGAACGCCAG
CACGGCCTGGGGGGTCATGCTGCCCATAAGGTATCGCGCGGCCGGGTAGCACAGGAGGGCGGCGATGGGATGGCGGTCGAA
GATGAGGGTGAGGGCCGGGGGCGGGGCATGTGAGCTCCCAGCCTCCCCCCCGATATGAGGAGCCAGAACGGCGTCGGTCAC

GGCATAAGGCATGCCCATTSiTTATCTGGGCGCTTGTCATTACCACCGCCGCGTCCCCGGCCGATATCTCACCCTGGTCGAGG
CGGTGTTGTGTGGTGTAGATGTTCGCGATTGTCTCGGAAGCCCCCAGCACCCGCCAGTAAGTCATCGGCTCGGGTACGTAGA

CGATATCGTCGCGCGAACCCAGGGCCACCAGCAGTTGCGTGGTGGTGGTTTTCCCCATCCCGTGGGGACCGTCTATATAAAC

CCGCAGTAGCGTGGGCATTTTCTGCTCCGGGCGGACTTCCGTGGCTTCTTGCTGCCGGCGAGGGCGCAACGCCGTACGTCGG

TTGCTATGGCCGCGAGAACGCGCAGCCTGGTCGAACGCAGACGCGTGCTGATGGCCGGGGTACGAAGCCAT

5A6H
TCAGTTAGCCTCCCCCATCTCCCGGGCAAACGTGCGCGCCAGGTCGCAGATCGTCGGTATGGAGCCTGGGGTGGTGACGTGG
GTCTGGACCATCCCGGAGGTAAGTTGCAGCAGGGCGTCCCGGCAGCCGGCGGGCGATTGGTCGTAATCCAGGATAAAGACG
TGCATGGGACGGAGGCGTTTGGCCAAGACGTCCAAGGCCCAGGCAAACACGTTATACAGGTCGCCGTTGGGGGCCAGCAAC
TCGGGGGCCCGAAACAGGGTAAATAACGTGTCCCCGATGTGGGGTCGTGGGCCCGCGTTGCTCTGGGGCTCGGCACCCTGGG
GCGGCACGGCCGTCCCCGAAAGCTGTCCCCAATCCTCCCGCCACGACCCGCCGCCCTGCAGATACCGCACCGTATTGGCAAG
CAGCCCGTAAACGCGGCGAATCGCGGCCAGCATAGCCAGGTCAAGCCGCTCGCCGGGGCGCTGGCGTTTGGCCAGGCGGTC
GATGTGTCTGTCCTCCGGAAGGGCCCCCAACACGATGTTTGTGCCGGGCAAGGTCGGCGGGATGAGGGCCACGAACGCCAG
CACGGCCTGGGGGGTCATGCTGCCCATAAGGTATCGCGCGGCCGGGTAGCACAGGAGGGCGGCGATGGGATGGCGGTCGAA
GATGAGGGTGAGGGCCGGGGGCGGGGCATGTGAGCTCCCAGCCTCCCCCCCGATATGAGGAGCCAGAACGGCGTCGGTCAC

GGCATAAGGCATGCCCATT{!TTATCTGGGCGCTTGTCATTACCACCGCCGCGTCCCCGGCCGATATCTCACCCTGGTCGAGG
CGGTGTTGTGTGGTGTAGATGTTCGCGATTGTCTCGGAAGCCCCCAGCACCCGCCAGTAAGTCATCGGCTCGGGTACGTAGA
CGATATCGTCGCGCGAACCCAGGGCCACCAGCAGTTGCGTGGTGGTGGTTTTCCCCATCCCGTGGGGACCGTCTATATAAAC
CCGCAGTAGCGTGGGCATTTTCTGCTCCGGGCGGACTTCCGTGGCTTCTTGCTGCCGGCGAGGGCGCAACGCCGTACGTCGG
TTGCTATGGCCGCGAGAACGCGCAGCCTGGTCGAACGCAGACGCGTGCTGATGGCCGGGGTACGAAGCCAT

4 ERI7 O UL23 8k (25K 1,131 bp) DIREE.
SR KT TR L7, P I54E3H 2 HY 7V e 5 H6 HH v VT 1IEEOENERD 7.

FERISE3A25H
ATGGCCGACATTTCCCCAGGCGCTTTTGTGCCTTGTGTAAAAGCGCGGCGTCCCGCTCTCCGATCCCCGCCTCTGGGCACGCG
CAAGCGCAAGCGCCCTGCCCGCCCCCTCTCATCGGAGTCTGAGGTCGAAACCGATACAGCCTTGGAGTCTGAGGTCGAATCC
GAGACAGCATCGGATTCGACCGAGTCTGGGGACCAGGAGGAAGCCCCCCGCATCGGTGGCCGTAGGGCCCCCCGGAGGCTT
GGGGGGCGGTTTTTTCTGGACATGTCGGCGGAATCCACCACGGGGACGGAAACGGATGCGTCGGTGTCGGACGACCCCGAC
GACACGTCCGACTGGTCTTGTGACGACATTCCCCCACGACCCAAGCGGGCCCGGGTAAACCTGCGGCTCACTAGCTCTCCCG
ATCGGCGGGATGGGGTTATTTTTCCTAAGATGGGGCGGGTCCGGTCTACCCGGGAAACGCAGCCCCGGGCCCCCACCCCGTC
GGCCCCAAGCCCAAATGCAATGCTCCGGCGCTCGGTGCGCCAGGCCCAGAGGCGGAGCAGCGCACGATGGACCCCCGACCT
GGGCTACATGCGCCAGTGTATCAATCAGCTGTTTCGGGTCCTGCGGGTCGCCCGGGACCCCCACGGCAGTGCCAACCGCCTG

CGCCACCTGATACGCGACTGTTACCTGATGGGATACTGCCGAGCCCGTCTGGCCCCGCGCACGTGGTGCCGCTT!ECTGCAG
GTGTCCGGCGGAACCTGGGGCATGCACCTGCGCAACACCATACGGGAGGTGGAGGCTCGATTCGACGCCACCGCAGAACCC
GTGTGCAAGCTTCCTTGTTTGGAGGCCAGACGGTACGGCCCGGAGTGTGATCTTAGTAATCTCGAGATTCATCTCAGCGCGA
CAAGCGATGATGAAATCTCCGATGCCACCGATCTGGAGGCCGCCGGTTCGGACCACACGCTCGCGTCCCAGTCCGACACGGA
GGATGCCCCCTCCCCCGTTACGCTGGAAACCCCAGAACCCCGCGGGTCCCTCGCTGTGCGTCTGGAGGATGAGTTTGGGGAG
TTTGACTGGACCCCCCAGGAGGGCTCCCAGCCCTGGCTGTCTGCGGTCGTGGCCGATACCAGCTCCGTGGAACGCCCGGGCC
CATCCGATTCTGGGGCGGGTCGCGCCGCAGAAGACCGCAAGTGTCTGGACGGCTGCCGGAAAATGCGCTTCTCCACCGCCTG
CCCCTATCCGTGCAGCGACACGTTTCTCCGGCCGTGA

5A6H
ATGGCCGACATTTCCCCAGGCGCTTTTGTGCCTTGTGTAAAAGCGCGGCGTCCCGCTCTCCGATCCCCGCCTCTGGGCACGCG
CAAGCGCAAGCGCCCTGCCCGCCCCCTCTCATCGGAGTCTGAGGTCGAAACCGATACAGCCTTGGAGTCTGAGGTCGAATCC
GAGACAGCATCGGATTCGACCGAGTCTGGGGACCAGGAGGAAGCCCCCCGCATCGGTGGCCGTAGGGCCCCCCGGAGGCTT
GGGGGGCGGTTTTTTCTGGACATGTCGGCGGAATCCACCACGGGGACGGAAACGGATGCGTCGGTGTCGGACGACCCCGAC
GACACGTCCGACTGGTCTTGTGACGACATTCCCCCACGACCCAAGCGGGCCCGGGTAAACCTGCGGCTCACTAGCTCTCCCG
ATCGGCGGGATGGGGTTATTTTTCCTAAGATGGGGCGGGTCCGGTCTACCCGGGAAACGCAGCCCCGGGCCCCCACCCCGTC
GGCCCCAAGCCCAAATGCAATGCTCCGGCGCTCGGTGCGCCAGGCCCAGAGGCGGAGCAGCGCACGATGGACCCCCGACCT
GGGCTACATGCGCCAGTGTATCAATCAGCTGTTTCGGGTCCTGCGGGTCGCCCGGGACCCCCACGGCAGTGCCAACCGCCTG

CGCCACCTGATACGCGACTGTTACCTGATGGGATACTGCCGAGCCCGTCTGGCCCCGCGCACGTGGTGCCGCTTéiCTGCAG
GTGTCCGGCGGAACCTGGGGCATGCACCTGCGCAACACCATACGGGAGGTGGAGGCTCGATTCGACGCCACCGCAGAACCC
GTGTGCAAGCTTCCTTGTTTGGAGGCCAGACGGTACGGCCCGGAGTGTGATCTTAGTAATCTCGAGATTCATCTCAGCGCGA
CAAGCGATGATGAAATCTCCGATGCCACCGATCTGGAGGCCGCCGGTTCGGACCACACGCTCGCGTCCCAGTCCGACACGGA
GGATGCCCCCTCCCCCGTTACGCTGGAAACCCCAGAACCCCGCGGGTCCCTCGCTGTGCGTCTGGAGGATGAGTTTGGGGAG
TTTGACTGGACCCCCCAGGAGGGCTCCCAGCCCTGGCTGTCTGCGGTCGTGGCCGATACCAGCTCCGTGGAACGCCCGGGCC
CATCCGATTCTGGGGCGGGTCGCGCCGCAGAAGACCGCAAGTGTCTGGACGGCTGCCGGAAAATGCGCTTCTCCACCGCCTG
CCCCTATCCGTGCAGCGACACGTTTCTCCGGCCGTGA

5 JEI7 O USI #5 (£5& 1,263 bp) DIREHAS.
SRV A RF TR L7z, P15 43 H 25 HY > 7V E 5 H 6 HY > 7T 1 DE & D 72,

b, BN 2 KT LIEREDENZFD,
WEZ DT H D REMEIVR SN,
HSACE e

%% BRI TVE B L OR

pi

112% 3%

D2k
LaL, &#faTt
FP2ENARDLTITH Y, BLIZEGL

3TUE, [ U HICHEE &= a 5, fEF S5, 6, 7 T,

Remeijer 5™ OMED L 912, F7e BB IR
L DEF2HE, > 7TV EERIL, PCR direct sequence
TS THE L7z, 2ofER, EF 7 oA UL23 & USI

TW7z HSVA BEAMENCER AR L2 L FE 2O
5. 2RO W 720, [Fl—FRTdH 5 W HEM: D
BETE R\, 5k, Mo n T3 COELEY Ot
WNUETHLEEL L.
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a b
oo 100 100
Grola /CXCL1
PFI4/CXCL4 50 50 4
ILIB/CXCLE RANTES/CCL5 MIPI 1o /CCL3
MIG/CXCL9 0 . ; r 0 - " T
IP010/CXCL10 0 001l 01 1 10 0 00L 01 1 10
SDFI1/CXCL12
CXCL16 100 100
MCPI1/CCL2
MIPO 10 /CCL3 50 50
MIPDIB /CCL4 _ Eotaxin/CCL11 MIP0 1B /CCL4
RANTES/CCL5 g 0 T T T 0 T T T
Eotaxin/CCL11 § 0 001 01 1 10 0 001 01 1 10
LEC/CCL16 o
TARC/CCL17 100 100+
PARC/CCL18
ELC/CCL19 504 507
LARC/CCL20 Lymphotactin/XCL1 MIG/CXCL9
sLc/cCL21 0 ! ! ! 0 ! ! !
0 001 01 1 10 0 001 01 1 10
MDC/CCL22
TECK/CCL25 100 100
MEC/CCL28
Lymphotactin/XCL1 50 50
T T T
0 100 200 300 SDFI1/CXCL12 PF14/CXCL4
ooooog 0 1 1 1 I 1 1 1 1

0 001 01 1 10 0 001 01 1 10
Chemokinély MO

6 TEHA LB HSV-1 EEDMPBERIREAT.

a 220 MrESA Y OHHSV-1 I EOHERENFN 417 72, HSV-1(6x 10" PFU/ml) % &FE 7 € 7 A
Y (2upg/ml)T37C, 1EHELL, Vero Ml (7 7 1) H I FYFINVEHIR) &G &2 7T — 7 TEHHE
AN L7z (n=3, “FIfE £ FHERE).

b HLHSV-1{EWEZ R L7 ED A~ SFIHICOWT, KFHrEHh 4 v OiEE 0, 0.01, 0.1, 1, 10
M THUHSV-1 & FRRIHES L7z (n=3, P9l = FRaEaiEs).

PF : platelet factor, IL : interleukin, MIG : monokine induced by interferon 7, IP : interferon y-inducible

protein, SDF : stromal cell-derived factor, MCP : monocyte chemoattractant protein, MIP : macrophage
inflammatory protein, LEC : liver-expressed chemokine, TARC : thymus activation-regulated chemokine,

PARC : pulmonary and activation-regulated cytokine, ELC @ EBI-1-ligand chemokine, LARC : liver and

activation-regulated chemokine, SLC : secondary lymphoid tissue chemokine, MDC : macrophage-derived

chemokine, TEC : thymus-expressed chemokine, MEC : mucosae-associated epithelial chemokine.

- < 75— 7R R ABE, KRS A 12K % HSV-
VI IiSV-l a_iﬁé ’f%j] 1 >0 S 400 0 S % 8 R 11 BRAT L 7 (U 6a). HSV-1
P AV AEAE O (McKrae #) 0813l & F RIS & Vero ffa (771 %

rEHNA L, HEHEETASY VSO RS T I FYELVEME) 2HWTIT 22y A 0
BT (A kA4 V)BT, T IREEE G B £ % HSV-1 OEBEM LY 4V AR HREfT 2 720

BEROZHEEENLHERT A, 7EAA V1, FIEIC
B oM ER T O MRz, ) v RO T
B, MEFFB L OREISEIC O EEREE AR LT
B CSRAE, RN A OF T kERE S L CHURITE M
DG ENLY TR, HIEDEZAFENAL DL
N =T 74NV AKT BP0 AV AIEEIZDOWTORE
MMEABHTH L, 22T, HSV-LICHT DL EN A >~
DHT A IV ATEEIZ D W THET L 72,

\2, HSV-1(6x10" PFU) & &H 4 €7 A > (2 ug/ml) T
37C, 1EFMETLEL L T Vero il ICE R s ¢ 77—
TEHRER L7z, 2207 FH A4 D) H8DODF &
# A 212 HSV-1 & Vero MIfE~D RGLHNHIR R AT &
7. ZN 513 macrophage inflammatory protein (MIP)-
la/CCL3, MIP-15/CCL4, RANTES/CCL5, eotaxin/
CCL11, platelet factor (PF) -4/CXCL4, monokine in-
duced by interferon y (MIG)/CXCL9, stromal cell-
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oo
RANTES/CCL5
MIPO 1o /CCL3
MIPO1B /CCL4
Lymphotactin/XCI1
Eotaxin/CCL11
SDFJ1/CXCL12
MIG/CXCL9
PFI4/CXCL4
MCPI1/CCL2
ILO8/CXCL8
IPD10/CXCL10
TARC/CCL17
LARC/CCL20
MEC/CCL28

I
0 20000 40000 60000 80000

HSVO1 0O 01 copies

7 JEHA>EHSV-1 DEE
BRTL—MZADFEHAL Y EERBILL, £
HSV-1(1x10" PEU/ml) % 50 pl in 2 37°C, 1 B F'EJO)ii
BERATV, FEEETANAREE L2, 7EIA
WAL HSV-I K2 ML, #x @Rl L LT
HSV-1 UL30 gene # {7 @ real-time polymerase chain
reaction (PCR) #47\y, A VA —#%[FE%E L7 (n
=3, TIfE £ AR,

derived factor (SDF)-1/CXCL12, lymphotactin/XCL1
ThHb, CNHE8DDFTEHNA i, HSV-1 ® Vero il
Fa A~ G % i FEARAE B9 L3P L 72 (X 6b).

KIZTEHA 2O HSV-1 & OFEE IOV TGS L 7=,
PLHSV-1 G2 /R L7727 €4 4 % Vero MBI HIAL
L TH, HSV-1 D Vero MfE~D EGHIHIE) R ILFED
N holz(F—=FIIR LT, ZORRIE, 7
EAA N X BPLHSV-1 KA Vero flifg 2 LT T
137 <, HSV-I ~oBEBEEHE ML CHFESNL I L
RRIET D, 22T, FEAA YO HSV-L & OB
BIZOWTHE L2(K 7). 96 X7 L—MITrENA >~
rEEALL, ZZICHSV ZMZ, TEIA VIS
L7z HSV-1 K0T % DRI L 72 537 1266w HSVAL
UL30 gene {2x) 3 5% real-time PCR % W Tl % L 72,
ZORR, PLHSV-1IEEEZR L2820 Eh A Vi

EHEHASV-1 AT AZEVHE N E 2572,

X512, FEHA YOIy RO — TEHAGNDMELES
D729, HSV-1 &8 gB $ufk, i gC dutk, i
gD Pk, #T gE Pufk, PU oG HiLfk, B gP Uik F 7213k
& LT~ APL1gG UK (10 pg/ml) # W TENZ
NEE, 150HMERE L. 2oV TVERETED
Ao &L, IERAYANVAEREL, TEIAY
2R A L 72 HSV-1 KL F % MR real-time PCR & 1T\

HEESEE 11248 3%

none

00 1gG

antilgB O

antilgC

antiigD

antilgE

antilgG

antilgP

I 1 I I
0 25000 50000 75000 100000

HSVI1 O 1] copiesd

8 RANTES/CCL5 &I >ANO—7EREgB &/

L 7= HSV-1 O#EA B
I NU—THEHENOHK A FEED 720, HSV-
1(1x10" PFU/ml) & #T gB ufk, #t oC $ifk, 9t gD
Puik, Pt gE Fuk, $U oG Bufk, Bt gP Bk £ 7213
e L CT~w AP 1gG Pk (10 ug/ml) % F 2N =E
i, 15 45 (50 pl/wel) 53¢ L 72, 204 » TIVER
& RANTES/CCL5 %;%i*i% L, EHEETA VAR
¥ L RANTES/CCLS (244 L 72 HSV-1 Hi+ % [\
L, #1 &AL LT HSV-1 UL30 gene #AL®D real-
time PCR # 1T\, WA VA % FE%EL (n=
, IO + HEHERESE) . Student's t test, % 1 p<0.05.

(CHk 52 20 B #Ef, %)

[l L7z, X812 HSV-1 ® RANTES/CCL5 283 %
MEAANDOEE R RY. TyNO— TEHY oB 23T 5
HHIPUAZ RN T 52 & T RANTES/CCL5 & HSV-1
EDFEEDEMIIHE SN, RS OFENS, W
RPEFEE R b O B A v EHLHSVA R b
DT ENA VIR ERMEDD L Z EDGh o7,

Interferon 7-inducible protein (IP)-10/CXCL10, muco-
sae-associated epithelial chemokine (MEC)/CCL28, liv-
er and activation-regulated chemokine (LARC)/CCL20
HEDTENA VIIPIEB L OMERERNZ LD &8
W SN TR SRRSO EH A VI
HSV-1 g% b 72w EHL e o 72 (X 6).
12, P HSV-1 iEEDERD 57z MIP-1a/CCL3, MIP-
18/CCL4, RANTES/CCL5 1%, ZEARMICIZPIRIETE %
72V EPRHE SN TR rEh A vt
FHGTE 2R 1+~ EROBGHEEZ SR TB Y,

BT O EAERIC L) A CERE 2 & Ol 2m 12 %
WENREET B EHEMES N EDY, L Led s, MIP-
1la/CCL3, MIP-15/CCL4 & BN A 4 v B Z D 72
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oo MCPO1/CCL2

ANV R A DR EGE,

RANTES/CCL5

3, BRI - TR 257

MIPCO1a /CCL3

MIPD1B /CCL4

SEM

. TEM

9 TESLA IR /- HSV-1 WF D E FIEMEERET.
HSV-1 #i#E (15 1, 1x10" PFU/ml) %2 &M €474 >~ (1 pM) T37C, 1KHEE L2, Z0HEREY v 7
Viie L, EZET(SEM, L) &Z#M(TEM, T)EFEBETHRELL. ThZhod > Ivhrs, i

CEBH200RFEBEELL., RENITANVADI Y N — T &RT

LWTENA L THA, TNHOEMOMED, TED
1 Y OMH, BEE®D DV IE HSV-1 NOEATET O
D—oLEZONL, &5, TyRA—TIA)VAD
B, A NVADOI Y NU— FERAGIEEARI G M
JAOBEEHETHL DT, EBROMEIZIZEAE LW,
COZELLHHSVHEFRO N2 Tr TS A~
DIy RO =TT A VANOREEERL, LB L Ot
HRIEHZ SO 04 ¥ OMR® 5V IZER O E
B L B B Z L AURIBE NS,

T, Yasin 5V, 6 772y oo —7
EHE gB IS L HSV-1 12X 2 g2 ¥ 5 2 &
HELTWA, KBTS, FLHSVIEREZ 27
ENAIFZZ o NO—TEHY B IZHET 52 &0
Séo72(K8).

TENA 2D HSV-1 RGN O & AR 5B 720,
TENA VL 72 HSV-1 K F 2 AR & F R E T
SRS LD B L7 (B0 9). HSV-1 & (15 pl, 1X
10" PFU/ml) % &7 £ H A > (1 M) T 37C, 1 Fef
MBLL, ZOEEEY Y TIVie L 2 % glutaraldehyde
(Wako, Osaka, Japan) T 4C, —Ma[E s L 72", E&ER
BT BEMEEANTIC L Y, MIP-1a/CCL3, MIP-15/CCL-
4, RANTES/CCL5 CTHLPE L 7z HSV-1 fi F O b K &
LML LT, TN TREIISEFSERREESD
ROFAELD & 72, Phosphate buffered saline (PBS)
& 5\ 1d monocyte chemoattractant protein (MCP) -1/
CCL2 (Xt iR) CHLBE L 72 HSV-1 RiFDRMILIT E A
LN ThHo 7. HWFIEFMEMSEFTIC LD, MIP
-1la/CCL3, MIP-18/CCL4, RANTES/CCL5 THLHE! L
72 HSV-1 Kl BWT, L NBEFICZ o Na—7TD
KE L ROTEEDHERR S 7z,

ZIT, FOVERAWNLEHETTOTrESNA > DH

(SCHR 52 70 HExH, 24)

HSV-1 #0438 % Wit 2 7200, LIATICHEG L7z ki
U A E AL~ A (HSK) € 7 )V % R4
L, RANTES/CCL5 @ 1 [Al pifiR % 5 0522 % fR <7z,
VIFNI =TV L DR, AR E 27 -
$HicT 5 EEEE L, AHRICIE PBS, ARRIZIE HSV-1 %
i (McKrae ¥k, 1x10" PFU/eye) # 5ul 7@ T L 72,
PBS, RANTES/CCL5, MCP-1/CCL2 % %% (1 ng/2
e 1B AR L, R PRE AR O #R RG22 L & 8152 L 72 (1Y
10a). ABREEOEREZ, 0555 F TO 6 EH CHEAl
L7, K 10b (2, <™ A HSK (&4efk 14 H B) O#iR
HEED X OMBEHEBEANT I FY ) e F T
L) gets) 2779, RANTES/CCLS o fifIRALEL L 72 <
7 ZAD A, FAFIERO RO IR & TIFFERRICEN
HrfRoTBY, ABRMMKEICHIZIZREZEO L, o
72. PBS & MCP-1/CCL2 o SHRALEL | 72~ 7 A ) ffy fist
(&, Ao RERCHIREIC X 5 RE, ARG S0
BAEMAE 7 &, HSK o $EI G ERRT AASA S, ik
FMIC D, ABEFEZENICESHO A MEREEIHER S
7z.

WIS, BG4 3, 7, 10 H HoE#EH (5 pl @ PBS eye
wash) ® HSV-1 &P 2 & 09122 L 72 (K 11a).
RANTES/CCL5 & JSIRALEL L 72 HSK ~ 7 A DR
@ HSV-1 #)¥1%, PBS & MCP-1/CCL2 @ pIRMLEE | 72
T AN HARERAREZE I HEP SR L TnDH T L
A5 H o 72, RANTES/CCLS MA@t HSV-1 itk % b
D7 ODrEAA V(M 6a) I2DOWT b [AFEID, &Ytk 3
HHOFEHEHIZB T HSV-1 #EIRHRAD LTz (9
11b). PLED Z & » 5 HSV-1 Yt 0 H % 227 RAN-
TES/CCL5 AR IE, HE#HMIZ HSV-1 288 L, Kdelc
L) FHE SN D SERG % BT & 2 REEARIZ S
7-.
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mock [ [

10 ¥YXEERABEAILRI(HSK) EFVICHETB5EHA > OH HSV-1 FHE(ZD1).

a © BERER OB L (Kgt2 3, 7, 10, 14, 21, 28 H) %o 7-.
¥ mock &4, HSV-1 B4 12 PBS(@), RANTES/CCL5(Q), MCP-1/CCL2 (@) % sl 5 1 7-.
BRR A a7 0 MELE, +1: BB, +2 0 PESmpR®, +3 0 mEEMRES (S RT

fE), +4 @ EEEARBERE (LRE AT,

+5 1 BOUMABIEE L (n=2, TIGMHE = FHEGRE).

b : BALB/c ¥ % A |2 HSV-1 (McKrae #) (% n=14) % & % = &, phosphate buffered saline (PBS),
RANTES/CCL5 & % & MCP-1/CCL2 % %5 4 1 [IiTIR L, J&Ze2 14 H H ORiREE E B L O

WIETH 5.

VI #H LWy 4 v 2o B AL

BAE, HSV F 7236 RIE8 7 4V A & b & g ki
FEICHLTX, 7Y 7L (ACV)™, 77> 70
YOl (Famciclovir, FCV)™, /N5 ¥ 7 @ €L (VCV)™,
~ 3 78 ¥ (Penciclovir, PCV)™ 2 3G %) & % 2
5N5b.

L2 L, ABEALVRZISK LT, AFTId ACV R
WE L A F7 A% 1) Y ¥ (lododeoxyuridine, IDU) AR
DHREHTHETH 5. ACV IREKE ORIMEH & L AR
FREEEPH TN, FRRKEIZL2EHO-OT Y
TIAT VABENGENH L. —F IDU HRIE,
ACV HRERE |2 IR R DS 5, AL E AT E -,
1ML SRSLE, 2E0RKRICEYDFHINS
BRI IR IR, 22 T4 1L, ACV 2 Val 2% 4

FTIEREN- ACVOTu Ry 7 Chsb VCV DL
Bz BUA AV R AN T B R R AR L7z,

il VCV L, ACV OfEOINMEAEL -7 ’
T THY, HHHARL,ITHAE LD IRILS 7z
%, WWHRBTHH ACV ICER SN, FOEYEN
FIHZIZ ACV O 5L bl T b,

ACV IREKE 5 VCV PRI L 72 fEB] % 38R 3
L. EBNZ 61 EME. SPFRC124E 2 H, EiR%fETRw
TUk, BREABETSAZBDIEL T FK 14
F£6H 25 H, EIROBBEIRMELEFEL, ACV
MRERE 512 TR 10 HIRICRIE L 72, LA L, 2Ok,
aAYTITATVANEL, ACV IRIKE 2L 2 HEH1 D
D, FEFIZHEALIZCWEDFRANH -7z BEHEE L
T, WAAD 42 ST ERIREREG & 72 0, AR IERLT)
L.OWCEE L7z b oo, FHIREREE L %2 21 T 5.
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a

50000 =

40000 =

30000 =

20000 =

HSV titef] PFU/mIC
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b

oo

RANTES/CCL5

MIPD 1o /CCL3
MIPD1B /CCL4
Lymphotaction/XCL1
Eotaxin/CCL11
SDFI1/CXCL12
MIG/CXCL9
PFI4/CXCL4

MCPI1/CCL2

0 20000 40000
HSV tite] PFU/mIO

11 ¥I92HSK EFIICEFB5EHA > DH HSV-1 EME(ZD 2).
a PO HSV-1 21 ORREEAHEIE (R5% 3, 7, 10 H) 247> 7-.
HSV-1 &84 (% n=14) |2 PBS (@), RANTES/CCL5(0O), MCP-1/CCL2(®) % fiR#%5- L 7-.

(n=2, P39l +FREFE).

b JEYett 3 H HOER T HSV-1 i IE % 7o 72,

Bl FERGE).

R 16 4E 2 B 17 HICERMIET, RIS TR
Be. FEIRIZEHIBCIR A% % B 72, eye wash #:12 TR
THRELL, real-time PCR &' 12 fit L 7z, HSV DNA
#HI121.0x10°a¥—=/+ > TV TH-7. ACV RIKE
W2 & BB L v EE 2, HEE VCV IR (500 mg) 2
fEx 7HM, LAR7OXy L v SREME L. VCV
PR 7 H1%121X HSV DNA s 1 ZHlEKELT &2 D,
FAERZS RN L7,

AIEFNZ LV, VCV RIRASAEANV R Z IR L TH
HTH AT REAVR S, A FEEEOMmGER], A
FEREREAMT PRIERI e O > 7T A 7 ¥ ADTEERI 72 &2t
LTVCV 2L L TH I weEZz o5,

WIS, BB X OEEEILR BT S VOV 2 &9
725 A IV AED AFEAIL R ANKT B IRENRE, <
7 AETIEFGCCHRE L7z (K12), $Fi2, R0
TANWAEOEFRNREHET D, BERGROR)R
HE L TWz2y, SINGFHEEILEEIC BT 2507 4 v
AR A HERAE L 7.

BALB/c ¥ ZADWHRD M FF % 27 1/2G D4
#1112 double scratch 12 & - T8 L, HSV-1 McKrae
(5.0%10° PFU/eye) % F:8 L 72,

Frefflc~ A%x44E L, VCV kR 50 mg/kg 1 H 2
[, VCV WAk 100 mg/kg 1 H 2 [\, ACV MR 50 mg/
kg 1 H 5\, 3% ACV R#kE (Eye Ointment, EO) (&
RESERA S, KBO1H S5, 3% ACV sl (Drop)
(B kA, 1)1 B 5[\, &8 23 Lo,

HSV-1 [&4ets (% n=5) I &A% S (n=2, F

Student’s t test, % @ p<0.05, 3k :p<0.01.

ooo

10—

0.5 —

gooooo

0 | | | | |
3 4 5 6 7 10 12 14

gooobooooooog

12 EEEIAUARZICHT B EEDE.
— Oo— 77 u ¥V (ACV)50mg, —1—: /X537
oV (VCV)50 mg, —4A— : VCV 100 mg,
—x— 3% ACV [IR#kE (EO), —O—:3% ACV &R
(Drop), —@— : PBS. “Fifl + {HuEE,
* D PBS I8 L THEZZ RO 72 (p<0.01).
%% I PBSIIx L CAREAEZ ROz (p<0.05).

(3CHk 15 20 HEzER)

7T ARG 28 B2 1 H 5 [l%5- 217 o 72, %A
&, TANVAEME3 Hik L ) 5 HRE#H&S L7z
HROMRZWES 5720, MBLTSME T TARE
gL, YA VA3 H, 4H, 5H, 6H, 7H, 10
H, 12 H, 14 HRRIZABOIKREZFHM L 72, Al LR
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x7 AELEEEXITE

0.0 0 RRFEE 2D,

0.5 FUREIF ARSI 27D %

1.0 ¢ B akoMEIRAEE I A D 1/4 Kz 5 5.
1.5 LRtk oBBeR AR R 1/4 P b% 5 5.
2.0 HBIR AR IE AR G0 5.

NS ORI, MBRITEBEE TVt LA v Rm e
WTHT o 72 (OCHK 15 A S iEiR)

Log;, 00000 M PFU/mLO

gooooooooooo

13 2MHADREK Y 1 )L X 1.

—{— 1 ACV 50 mg, —[J— : VCV 50 mg,
—A—:VCV 100 mg, —x—:3% ACV EO, —O—
3% ACV Drop, —@— : PBS. F¥yfii + @itz

¥ PBSIIx L CAEAELZ RO (p<0.01).

%% I PBSIIxf L CAHBEELZ RO (p<0.05).

Y $lCHRERD 7 AV ATl OFIfiE (n=6) & 7R,
(SCHik 15 %> 5 85D

[EEZITIIRTOEBYTHA.

MRER, =ARE O~ 4V A2l % plaque assay (2
X0, L CEAAFEE o HSV DNA & % real-time
PCR "2k sk 7z,

AV AR 28 HAIEIREGDSOL L72Y T A %,
FHETEALEE & B ML 7 L O BRSO L 72, B Lk
X, FFHA 7074 A7 73 F200me/ke = JEHEN
EFL, T2 WM RIC SR & FE, BRSNS L.
FO 24 BEMBRIC TR 27y 16 me/kg % BEEEAE
S, 4 BERIT£1C 43C oK~ 7 A% 10 47 RU,
VRS, LT, BUMoBET L FEERC, BBk, =
LAPFEET D ™7 A v AT, = AL 0 HSV DNA &
woEm L7,

FTRTCOEFFNE T 7 LR REGH LKL T, 1L
A ¥EHE S5, 6, 7, 10, 12, 14 H#12, HE (p<0.01,
p<0.05) 12 FRERIA DL R 2 A5 5% 320 72 (%
12).

AR Ek @ plaque assay (2 & % & Tlx, VCV WAk 50
mg/kg A, VCV Wk 100 mg/kg #, 3% ACV &R
B, 3% ACV IRBREBE#EX, YA VA3, 5, 7, 10
H#IZ, HEIZTA VAT K- 72 (X 13). =X

HEESEE 11248 3%

Log, 00000 M PFU/mLO

3 5 7 10 12
oooooooooooo

14 2MHHO=XHRET 7 1 L X 11
—O— 1 ACV 50 mg, —[J— : VCV 50 mg,
—A—:VCV 100 mg, —x—:3% ACV EO, —O—

:3% ACV Drop, —@— : PBS. “JI9fl + L HEzE5E

* D PBS 12 L CTHEZZ D72 (p<0.01).

% % D PBS I L CHEZEZ 2D 72 (p<0.05).

Y #l2 = LR ET O 7 A Vv A IO FEIE (n=6) % 7=
7. (SCHk 15 2 5 HzER)

Log;oHSVI1 DNA Copyl

3 5 7 10 12
gooooooooooo

15 2MHO=X#H#ZE HSV DNA 2.
——: ACV 50 mg, —[1— : VCV 50 mg,
—A—:VCV 100 mg, —x—:3% ACV EO, —O—

:3% ACV Drop, —@— : PBS. I + i,

* I PBSIIxf L CAHBEEL D72 (p<0.01).

%% D PBSICH L CAEEZRO(p<0.05).

Y il = AT 0 HSV DNA & 03918 (n=6) % 7R
7. (CHk 15 2 HEzER)

R T, T RTOEHILGHEATY 4V AHAE S, 10
Ak, 77 REGHEL B L CHEEICPUY A )V A{E
HraxRL72(1X14).

Real-time PCR #:12 & % = i o HSV DNA 2
Y —HoWEt T, $XTOEFKGET, 71V AH
fli5, 7H%IZ, 772 REGHL L THEICHSY
DNA &4 7% 5 72 (K 15).

FHEMACRE O & HH B BT BARER, = UM~ 4
VAIROWETTIE, 75 b REEE LR L CREHKS
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35-
30
25
20
15

10

00000 M PRU/mMLO

5

ACV VCV

VCV 30ACV 30ACV
50mg 50mg 100mg EO Drop

16 BEMEES JUOBRBEBOZERICH TS
ARTK Y 1 JL X A,
X B A 3EFN TN B 2 PR & B IR geE %
L, Y HICHRERD ™ A v A )il 0 SE I il + R e
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3, BRI - TR 261

25—

00000 PRU/mLO
= = N
o ol o

(&)]

ACV VCV VCV 30ACV 30ACV
50mg 50mg 100mg EO Drop

PBS

17 BEMEES JUOBRBEBOZSERICH TS
=X HEETT A IV X .
X 2 &SR HE BT 2 TG AL & R e &
AL, Y S E SRR O AV A TIH O £

FEERIRT. FHERR R AR T
O] PR Aees, W R gert, L FRE A eEe, B ORI,
(STHK 15 20 5 BxH) (STHK 15 20 5 $RHK)
F® 8 BIEMH RS SUBRBEBO=XEREHIICEH T3 HSV DNA 2
e ACV* VCV 3% ACV 3% ACV *
A 50 mg 50 mg 100 mg EO Drop PBS
FEEALEE 46.9+12.9 38.9+15.5 25.8+8.0 19.9+£9.5 52.6+30.3 122.4+39.7
HEX NS S 9.8+7.4 27.7+10.8 24.9+12.2 14.8+12.0 22.4+13.2 12.6+8.9
ZSUAEEET 100 ng IS BT S DNA I ¥ —HZ2 R § (Pl = i) |
kPG EALEE & B IREGRE L OB THEAZ RO 72 (p <0.05). (3CHik 15 72 S imdk)

B, VAV AOFEEEALZ I 2 E % 7RO 7275,
HEZIBO L7220 16, 17). EHREGEE, VCV
100 mg/kg BEIZBWT, IREKTY ANV AELEOH (X
16) B 72%%, = AR CIEER0 2 2o 72 (X 17).

Real-time PCR #:12 X A2 #E) TlE, ACV WAk 50 mg/
kg ¥, 77 RHETHE (p<0.05) IZFHEMALFED =
MR ET HSV DNA B8 RIEgH L 0 L £ o 72,
L L, VCV Ml 50 mg/kg #, VCV WAk 100 mg/kg
B, 3% ACV IR #, 3% ACV AREE 0 % A B
T, FEELRE &R REYTER <, HSV DNA &2/
BEERRORPo72(£8).

S OFER (K 12~17, £ 8) » 5, HSV-1 S k&g
Oy A NV AEHZGI2L), ZOBROEREELDH 5
REEIE S, 2 L CHIEHALY 4 VAR 5 D
T ZWwheEZSN. 20T L1E, Loutsch 57D
FRTOREGE L AT S, 72, <7 A TIZBRIEG
(21&, HSV-1 O~ 8RR A 520 &
WERESNTEBYY, RADERTH Z DI & DHERR
N7 (14 16).

HIE, RIEIZBIT BEEROB 2B W T RO
N2 LTI, ACV IRIEKE D E —RIEETH 575,
I E e R, B EARMEE S, ACV R
&, 1 H 5 EOWIRPLET, F72 RV

LCZEFDOFERPBESITH D, 512, ACV IdKIZHE
BEThHDLID, ACVIZAIREE LTHEHTES pH T
(LVEFRREET, AWFZECIEIRERE & (R Ui R o i nUil
e L THW 22, BEES CIEFERICE > Tk,
WYL TIE TETY ™ 98 b B AL < 2R LV S
NTW5BD, RIPTEAT I N TWAV, VVACV
(Val-Val-ACV) [T o B b 1Th I, in vivo TIX BAT
BAEE BT TV, BIRIGHICIZFEMEZET 2 TH
59,

D EoiERa» 5, VCV AR ERERIAEA LRI
HLTHEMTH L EAHHL, 4% 1 H2HBOAMRE
W) AU TIAT Y ADRE & A AEEEL E B
FTHEVImbHbET, ARAVRAIN L THEN R
HRThHDHEEZ N,

I BHHIZ

NIV DFRIEG: & TR58 O BB ERIR T 78 % B iz
LT, FROANVAZPGEEEOTRRIEIZOWTE R
L7,

LRSS BV TH > TB A REHE LKW FI2F
BRTFPHAET L. ARTIET 7 — M2 XY EBERNH
FERTFZRAEL, 7, HERALZET S EHEET
HDHTEDHHL .
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fEske, ARV RZATIEIZ BT HSV A IS
BRI L TWD EENTWDS, BRETIERL
real-time PCR #% W C AR O HSV DNA OfFFE %
ERL, 52 HSV HEEORE T &0, MAEBHE
D FF—HRANNVRAEGOW A RE L7z, 5%
JEAND 7 A )V A DNA DRTEIZDO VTR L T &7
v,

BT, FEIA VEEDEH LI AV AHED
NIV ZIEBR B OV TR e 2 S L 2.
2, TEROBLY A IV ASEOIGEHR A E LB R GE
FNEHCTW2285, KA EFHEELE £ 7L & /E
L, & bPDOANVARREGEAL L 72407 1 )V AR %
FHL7z, S8, ZOXIBEFTLVERCLI LN, WY
ANWAIRHEDERIZ D EEZ NS,

BB DI HoT, HEREOREEIHD L A%
R SRR AL, HARBERRRAN, BEOY LS
WY 7272 7 KGR — 3R (RIRASE), ATFSe % Xy
11 s F LRSI A 2 0 Sk J5 e & B T L
FFET

X &
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