N-52 BEMRES61% 15

(iD BB~V 3EFRAE(Trichomonas vaginalis infection)

WEABITBHERNY IEFRRR(Trichomonas vaginalis, TWICKBRERAET, 4
ABICLURBRTEIENZ. COMORBMRR(TE, 44/, RES, BRLINL
NTV3. EHAHIZ20~60RF TRIESASBND. BROURSE LU THBEEN T
TH<EBOSBERODETELHS. TVIEBAOSY ISV AHEBL, COBRILBER
BEORL, LBOBY, pHOLEABE, BOAERIRESN, HOMEE, PR
VOBRER B BEUEPABE, REOBEAFRICT. 0% ICHRUEBRENHOND
0D,

BENSERE, ZEOERTEENARVERBOBRE T & ENICHDOIPEOBER
THd. TVOEHSZOERICHROERSHSN, DR I-TTERIBZEFSE
WHASRICHADZEDHD. BOPH G50 ETHSD. SZEIEEA WD wet mount
ICEBERTERICH MY DIEFRERPLLTHED. TVAHHBTELGZODERD LWV
FEE Y OEFRIBMCLBIEENERTHS. BLUIEFREASHLTOBHRET
[Z PROM DU REHPBBE<REDENDNTND, BEICE TV EEBALZHT TR EKEBAD
BEAOTREMEHDOTA FOZHYV—IUB00me/B, $H2. 10BBOROFKSENBOLS
N3, HETEAPZHV—158~2.08 BEREELTONTOS. BRADHEGZ R
OERKBIC TV OBEAERLTID. N—hrF+—LBBCEBEETERETAEDN
KU TH D, KEIDBRESD, BBICLYPUAE 1 -RBERIBND I EHHBDTHE
50~ 530%ETIEBSUD. FHIBERBUEN D 3D THRICEROFZ BT
EBiAB03.

(i) 15847 IAFE(Genital candidiasis)

MDAV IFEGEZLDEEDN—EGRBITIHEOSVER THS. INEOEER
HEFRELTHRT B EHNEL, AEBAEBRAEENT DI ENRSMNEEH I FIE
(Vurvovaginal candidiasis) SIEEN 5 2 &A% 0. ERIFIMEDEERDNRRRE T
FTTH5. RS NIBORTHAMEREVRESRESLHD. EREPNEE
DOEFHSHFON, BEICEHRCOEF FHITE TR EHB0. FBEBIEETHD.
IEASYEEE TEGR, MR, 3—FJIVERTH3. pHIEFLSUTOERSSZBHTHS.
ZU RS EEBTIF10%ES N U ARV TREBL TREERPDFRY Z5H
TRZEIILYFTOIREESNEGL TERDOLVEEEESEETD. —RICITEDBRZ
BRI LT RICA IAV—VERNEEES 387 55 (100me/tt. 1818)%6
BEHR5T 3. BERELATIELSE B1ID8EE0ZVEROFBSETD. B
A SHYV—RNEEEA2B T NB YU — LR HBICEBHETS. EROELEE
HoTBEETD. EFIONEBREZBURIHATIE. NEDBORSORE BER
DEERCBOBEZ TSt 3ERERRIT D HICBCDBED DDH Y I FRERD
T N—  F— D BEBIRERIC DO TERETT . UNEOFEREEE THEBODEZZR
=hnfc).

(iv) #BEMIRA (Bacterial vaginitis)

WEEEE, TNOBRE, ABELEHIEELLBEEE EhE TIROERRETRIEL
NEARIUICRETERRAMICHAPND. NEBTEZEDRBUT FOENICH ST
BOWRBHID . BRICEZEDREOSWDHIHY, BREEIRFRIDIEHHS. pH
F5R ETHBESEA DNV, BRTIEWEBRETR O VHRAZSLOCD
EEMIESBNTHED, FESTRIEBBRISBUTHD. BREMEEEOBEIISR
B TENESRT /IR CNKELHNHEINDS THD. ZEDRES FELELEFZ
WEOME PO SIVFP - FSIYFROBRTEHAENDIDTINSZRITS. BE
e, MEYEsBOERE7~108ERA0S.
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(v) RN (Atrophic vaginitis)

EMRMEBERAG IR FOYVRSICED<KBLBONEUZELTHD. TALOY VD
RZERIBEGIESBIGUIY IS VELRLTD. YOBRABOEENED U
DPHPERT D, COBEXBEC SR LUABERIEELTS. H<DBEEFMER
NSRS, ERELTRALEBORELM, BAODNRE, MXBRETHD. BEE
(FE<HICPOEA#RD3. BRBGDVEBOI ENBECOMRIGImYE, B8, BET
H5. RBETDEDHOBMERE EEEBPRIASN, LBEBOADOUICT S LARED
BEHSAEND.

EREEAL, BREICH TE<<EBRY IR O VA BERXOEHEE LIRS
BEREICEABND. BEEIR D7/ VESERSEOROINEESERENES %
2BETTD.

Feod

e IR E T BERADHHICDOOT Monif @ Textbook & POLITHDRILZEE(C
LODRELICEDERLICER E-7-1D-1).

(=)
. MRERAE 22U - BRSNS 2006 BARMBRES S 2006 178
2. Monif GRG, Baker DA. Infectious diseases in Obstetrics and Gynecology. Par-
thenon publishing, 2004.
3. Curtis MG, Overholt S, Hopkins MP. Glass' office Gynecology 6ed. Lippincott
Williams & Wilkins, 2006 ‘
4. Berek & Novak's. Gynecology 14ed. Lippincott Williams & Wilkins, 2007.
Jl=z I

—_

*Takashi KAWANA

*Department of Obstetrics and Gynecology, Teikyo University School of Medicine University Hos-
pital, Mizonokuchi, Kanagawa

Key words : Vulvar infection - Vaginal infection - Pathogenesis - Diagnosis - Treatment
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Genital herpes
Takashi Kawana
Department of Obstetrics and Gynecology,
Teikyo University Faculty of Medicine, Mizonokuchi Hospital

Abstract
Genital herpes (GH) is the second leading cause of sexual transmitted disease in women

and the third in men. About 40 % of female genital herpes is caused by herpes simplex
virus type 1(HSV-1) and the remaining by type—2(HSV-2). Fifty four percent of primary
female GH was caused by type—1, whereas 86 % of recurrent cases by type—2. For rapid
diagnosis of GH, LAMP (loop-mediated isothermal amplification), HSV DNA nuclear
amplification method developed in Japan, was applied and favorable results were
obtained. We compared three gG based type specific antibody kits(Platteria, HerpeSelect
and Captia). Among these, Platteria was shown to he most sensitive and specific.

Key words: genital herpes, herpes simplex virus type 1 and 2, LAMP, type specific

antibody kit

U &I

PEZF AN N2 R AN XA T AV A
(herpes simplex virus: HSV) 1 B (HSV-1) ¥ 7=
13 2 B (HSV-2) DRSS X - THE 3 B 01
o AV AMSRERYEETH 5. HESHEO T
BT 7 9 3 V7 BIGEIR VT 2 U
1, BT R AE S R TR 3 ISR
THREELRPERTH 5.

HSV i, e i p i i sl LI &
TREMAL U OO MR IS I B L, v
PR E 2o TRIAIE F o T L RS L
TWAHHSVEHRTE 2EMIZ A<, Lad
o CGFRIBIUE— R A O TV,

A RUR B E TR R I e s AR

0047-1852/09/ ¥ 40/ ¥{/JCLS

IO XS AR BRI O 720, R
RZFUIELEFHIET S 2 LA TH D,
MO BRTHRBICL o TLHEDRER A P LA
A EDNEG. RV IEERRIET 5
AVEREANRALCB 2 RKOMPETH Y, =
D7z DI PAFE S A7z MBI IS B HSV 3 % I
T 5 ESEEEEER L, SRR D KT
PEANNARABEIIIWE & kol

1. BBAINIOESE

YRR 2 5 3 U 7 IBHE L WSS E O £ 9 e
BUAE W 345D 70 VR IR Y HE 25 2002 4R % ¥ — 7
WIRAMERICER U202t L, R VA
Foetd el motmicdh 2 (B 1), B
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%&@&@@ﬁ#%zﬁéw~u®%M@ﬁk
wm@xo&%mﬁ%%LTma ifmﬁw
LBy, HSV! Fe » kl@%’c’&é k:ﬂ:i&ma‘i@#
k%%%%%ﬁﬁb%ﬁ%%ﬁk@ﬁﬁ%?
B LT B HSV I, Lmbfmﬁﬁm
éhf%%@%%?ﬁbm&ﬁ HilcBih,
TR LT RIS - ﬁ%ﬁ%%%%m
?5 W %ML&mLT%M?L%%W?
22 Lidnl, MEBETHSY 28R+ 22k
%%w WERIER LT B HSV I, TEEORE
kiof%%éﬂéukﬁtm01w$%<u
LTRB.
bwﬁﬁ@@%@%fkk§<%&éﬁﬁ

WO — A BIT 5 HSVICH
PR RSB O0EM TR L TWE S
ETH D, 20 OPFIRA RIL 1970 £ T
12 80 % T TH - 72A% D 105EM TIZ 50 % %
Fllo T b, HSV I ElESeDY 3 7 bk
THDHH, WALTHEe e S
fil3 5 OIMERGEEANC X BEL VDT,
KGRI DB VR AAHSVICEERLTWwWD
b &R T R T A 2 IR B, P
DHEWEADPZTWADT, WGBS
W UEHERO HSVER@ b B2 5 2 L 1chk
5.

Wb EYE A L, HSV Yk S5 X4 5 ik
B, LALHEEMYETOTHE00H
TNV RZOIEBNIIRD & & 137 FICERE S
NpZEThab.

AN BT B PEERA LA ZTAER 7 7 B
JELERI SN TV, BEFEODOEANRSD
E20FHBIV I HRDEHEHZEZTHD

T, JEAHR ORBYEFR AR IRAI X

&L HEEEA IV 1L 2006 4E DL R B L2 A
W 545 AL 2006 4E X D Pk~ L
AW DWTIRASEO AT BHF LTS L2
WIS RakdTH D, L THREALR
AW L THBD TR,

2. B8 K E R

BEER AT B AU 2T ED CHIET B )
SEEMYELSETAHEBICAEENL TV

29 LTS ) IR % %,
b%.

B2 HSV-1 I & B mss)

WEE, FEACHBEHSE & IR RS I AT
SRA. HFHFWOTORREICEL - T, H#HiE
BELZ A5 3 TR LT 72 HSV O FG PAL 1
Lo THOTHRIET HHHEE V.

a ¥ 8

1) R

BHROBEDND - T2 HFH3-5H(2-21
H) OB oBICHET 5 2 L% v, otk
TR 22 R TR B BRI T B0 2 AR AT HY
B35, WEOKIEEME» SHEBOLDOETH
5 (X 2). WOV 74 EDY v 8O BERE
FIEIFTLHTH D, K6-7HIHH, aHk
RIELR E0eHEREMES . BHTIidaEek
EIZHTCr@ LR BENEE o oEE1-2
mm DHEBEOAEHIEBLL, E3-5FHBK
AN CTEAE L, MIBOHREORVIE &
B0 EERSICED Bl s FoMy s
A FRD ) IO RENE R JRAE LA S A b B,
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=GNy AT RILA XY IR
o727 OIERE ORI S Ao 5 —T7C, 1
BV S AR E R 2L LIELIEARS
T b, FBOIEEEIR O 72
WS R 2 A, F72 Elsherg lEff &:
L THES 10T B Al il ek s 56 72 58
PR PR & 2 D, BRI EL 2D a“o
B, BEBOMSEEEIR e Elsberg SEEAEIZI & 202
TR L D 2 BBl & (, PRERRIC B
L 2 WOAEED D At D, WY

TIEFEREIRRIZ HSV JLikas Bt T —~3‘53v1”7"*("55}5‘7
i T, MRIET LR 2-3 B THRNEET S
%ILHSV SEPT A LR TR TR D B
ﬂ?&.
2) 3&%1)@%?93%

EIXD TTHHA, Mo ) IR
Wﬁﬂ%ﬁ RS L T Az HSV 28GRI =
NIE L/ OTH S, Lizd- T, FHIEREL
BEVC HSV Jufk QoG Hiik) 258 T & 5. M}\
WO MBS L FETH LA, WEOEIT LY
Bl A ) YOS ORBIE OB S s
ﬁM%E@ﬁ%W%m&bﬂﬁmMiC@MM
LHLC, @R LTIVBETH D Z L%,

TR OREE L omsEElo 5 B HSV-110 8 B
W8 20% 7%, HSV-212 L 25138540 %
WP IE T D - 72,

bh. B %

PIANZASE L2 2 2 0 & A A3 OEHE L 7z
WA Wil LCwh, B o
LTwb HSY 0)-"‘”{"?"}-1{4 Lo THHET 5.

KARI U389 5 Z £ 38 wads BRI
DFRA7 RIS ﬁ&iil"@“/?) ZELB DL MR

By /}(’}L Ry \{3;
3). TS

PEEVERGZE A LB I B A (]
ZEL A v EIDIEE

TAHI LEd R %<31”ﬁUM;H%ﬁ
WA, ETH TR R L ZIEH L
I TAMEFALES 1 ECH N W WAGEYE D Bk
IR EOWE IS A AN IR %*1@
FIRLEECWH A, 3T Bl Aw&m g
BEDEIGH S - 720 38 5 R i s

WU AR EOHTIEAE 30-50% OB EIIA L
LA, HREEOEIE L HSY -2 Bl Ji Y HSV -

& HF R TEE

3 HSV-2 Il kL 2EHEMEIHEAINZ

TRESRBI L b b1 ZEo TREE
LBz fzs&/i““"é{s:wm?@ ~JiC,
EbHoRnbDRMIZMA 2508805 %
LN TwE, BIEOEBLE R LD, /D
BoyEss, AR Eosss, LTI R L
WL TNHOIT ENEER RO GIEED
ﬁ %%t T TER N EEL T A,
TAR D RTHEICE Tl R D
Uf&<mmwm%k£&xlvxb%oQOL
(quality of life) % L <l b T & 1Z a
DGRBS, §%H8V%F%H%H J&H
L6 2 #0035 “FIOEHIRIEaE A S h,
APELEIFRDNE T D SRR THREL e o 7
c. BRBERRAER
HSV o U 2 SR U X » THRS AL
ADERREIREEF & b, T LAMBIN Z0E
Ik wvbiTwad, FOHrELIC

HESamd
&HF “)

L7
YHERIZRIZE A3 2 3y SO 2 UG L
o IR LTI o L

LT WE R — b Ofi /NS G2, ik
WZEHET A D 0, B OEFIIE TR ko
”\5 D, WO TR LABELOR ERH L. 3

B OEABIOBED WG TH D, L
ozt UEHEMNS M 0@ 2 25, B o
WWENBLNL I ENH 5L, L TIEIECH
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BIRREH5E |
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ABCDETF
B A
EEN
LR R e i
P L
GREE
<
3
Al

b RN
(2-21 1)

E4 BEEECAEHESEANNZORRRFE

F1 MBOBBIAIANITAILABEED
ANY MT L
L HEoHEOHL L0
DO ORI, PR S5 MRk
2) JEILRIG &) ¥ ¥k—N  b) Kll-£%

c) MR d) B
2 SHEICIHED RV b O
1 B
2) M

3) TEEE A

4) BRI

5) Elsherg fEfH

6) PIFETERELZ (Mollaret)

7) SR

8) A B REIR (PR VA AR
3. MEHEGETE HSV il

1) HSV-2 Hofkbies

2) HSV-1 Bkl o

LD FEHEIONERALND Z LD 5.

REREVIBE LD E LD L, R
& U T OFRRR IR B B o0 i 2o 2 A1)
W & AR M- DREIRD Z L b B B,

stk ORBRD A SN 5.
EREEEICHSYV R E LA 2 b vk
I THAH HSV-28FBMEE 0% i Biko
EHICHSV-2 2 HBCH LT WA, FhT
Ead 5%, RPEICHBINELRTLEILD
HHEegoEBEhs2tbdH b, Obara b
WEHSV-2 72580, M, I, AhBiomRkEics <
MBEISND EHELTWEY, ToOeHREE
PHEHBETELOTHA 2 oL
PERFANNRAZIEGARS b T L% H - TWWh,

3. RRRE

a. REEEVIC A SN AN DOBERIE
(B 4)

EH L HSV O JRY D B FHE T CORMFI 2
HNERD I HICEZTHE, FHPHBEOM
NGO HSVICE RS 5 &, TR TH
FES A, B & < HUEEARERIG I A D AR
% RAT U Ty (Uit 1 CHimd
B e LIRS 5. SR ENT L s R
FOHEEMEE T L CEOLRFIRO KR -
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2 HSVOSRERRLI & B

g 233(40.9 %) 336(59.1%) 569(100%

B 1(7.1%)  13(92.9%)  14(100%)

Frit 234(40.1%) 349(59.9%) 583(1009%)
El2ed T8 24 0 24
#H 3 1 4
IR 5 0 5
A 2 0 2

R 34(94.7%)  1(2.6%)  35(100%)

i, BRCTESECHETA OB HE
O BERGBIER DR A IR SR NI IE R
EITWAD EIERITH R W TIERICK D 5748,
FIEDTE TR WEE T HSY 2505 L 5E
FET B I LD (MRS, BERTTA
PEELRBEORTARE % & HET 5 GEW
WYTE). FOBBEOREVE T T
BRZMVET. BB 5 L9 2B RGpII
1EERB L D R LT v, SHIERIER
JEDFEZ Y 5 R S BUG 2 & O HElE D RE T D5
WIZEBLDTREVHREZEZT WA,

b. HSVOE L EERFRE
HSVICRPUBERIC—HR 25 18 2802
OSOMMPH S, 18 E 2B CIERRMBTOR
FHREDE VR &, RPN LRSS S, &D
BIBRRWE L3k P IZBI B 20 HIRESE
DFENT, KED S OHETIT LEOIW, 1,
WiZe & REHIC, 2BNEMES R BT 0K
Y3 B L WA BRI PITbRTwEEw) b
DTholzb BEH/SHEIPETH R Z1T-
e IAKEIEDLES ZEDbh o7 R,
[, Bt laghrbniLlickizizeAl
FTRCIBCTH o772, WHEHEHE» O THEL
Bl 1812%40%, 2BIA%60% & W) FERICH
572 (FE2). TDF—Fhs, FHFETIRLN
DOWYBANRAZIBICE B30 R0H5D
ZEHbhorzAs, 1TENIINCHERT 5 Wk
BENWT DS, F—Fhky 7 AdHbHWiTE
WENA L CERLZTRENEVWEEZ LGNS,
gL, MBRANRAF2MOERIIL > TRE

#3 BRESEE HSVOR

545(100 %)
255(100 %)

800(100 %)

249(45.7 %)
B 35(13.7%) 220(86.3%)

&b 331414 %)  469(58.6 %)

W 296(54.3 %)

LHEVWhNTWRKETE, BT 18I 5%
BEAL AN LT WD B ENRTnSY
FOMEO—DIIZ, TAXEBNLHEN A —
Gy 7 AN L) — BT A LK
rol-ZeBbiFohTnd —h, RAE%ZE
ZBHE2ENIIZE A LSNPS LSS T
WRWOT, 2B ICEMESE L
TR OBEMIZ L D IERET L EERLND.
£31F FHOREERL 72800 Flo L EELE~
NRZBEIWZDWT, TOHRKE L 5H L7
HSVOME QBB EATDDOTH L. @ffE L
T 12414 %, 2HIA586% THH, B
E O ANLRAD B2 ) OFET1
BIASMES A Z LA L7z

FRERT & DR E A D W4 HD S B
20641 (54.3%) DS 1 HITH Y, 249 B (45.7 %) A%
QWM Thodz WETEH2HIVLLAIEHD
FhE ot —F, FIHE5HIONTHS
L2RIH86.3% T h RIBHE 2B & o TH
FELTWA, .
Thbb, WHEEBCEL T IEE 282
WG A1 LX) 2B O HHERBE LT
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£ EAJLAZ DRSS

- - - HSV-1 HSV -1 ¥ .
P
- - - HSV-2 HSV -2 9k
e + + - HSV-1 | HSV-1JR#sdem st
ko :
+ - + HSV-2 | HSV-2 JE@ ket N
- Je ks
+ + - HSV-2 HSV -2 ki
+ + + HSV~2 | HSV-2 IR miikidesn s
+ + - HSV-1 HSV-1 DR T
FHEA + - + HSV-2 | s
HSV -2 O 15§ Pi3E
+ + + HSV~2

<, FAPEHEL SR T VI L EREKRL T
b, TOIEEBEEIIoWTHFELT, B0
IR CTHIE LA LD 2MOEYTH 5.

COEIITHEEANAS T IR 2 B o)
Pehidy 0, PG HEE L H EOTINS
DRLAA D E Y LT b HSV ORI & 584
OB R H RO TS 2 2 R4 D &
HCOMHIC R B, S ORRHEE ET S
I, Bl T b HSY ol & BEER I H RO
WE DU TDH 5.

c. IEREMRMET AL XHEHE

HSV IS LT H E O 70 % I MHEMRTH 5
b Twad, LaLl, TOL)RiEikosk
oz NTH HSV &5 5 Z &0%h
Mo Twb, Wald MR E ML 2 &
WKLo T2RIER L TnAE I Edbhho T
BEROIEIRO 4 w53 AlZown T
o4 H W BRSSOk E & » TRz e 2
B, AL FDT0% O AN HSV 23EE S U
TWC, FOHEIEHIC1IEL W Tho L
W DTH B ZOWGETIE, g~V A
OIERD & BHHITHLMRTVBED, THHDN
R IEECbOOFNIEEOEITALR
Tz, HSV OFRIEOFUE L IS L ERET
& AD, HSVIZIEDRWANRT I wH L &

W PRI D LR B 2 LR B,

7275 AN AOPRED LY Z OREL DT

PEEFANN X DIEFIAMRIERICH A 5 & L3 %
s, ‘

4. HEBRANIVNRZDOEH

PEEFANN AR ZDIERIE LT T B 72OV
WRATHDDIMOPE L Fo b, ik
BEANNRATHRVEBZEHALRAE LTL
FHZEFLELIEASGNS. Lizd»T,
R L DB 20885 5.

PRGNV AR T BN L <R IsEE I
WUHCH L, BAERKR T EDTE LR
Uik & AWML, PRERA LR A
D & BIFED/D S CHERIFIORED

AL, IR TR TdH S PCREER LAMP
#: (loop-mediated isothermal amplification) 5
FEENTWE, WPsl, #Fzci#E Ly
A v —% Bz real-time PCR % PSS L 72%.
T B IRAE TS S S TR T H
% LAMP &% YR~V S A OQBEHIZIGH LT
5. LAMP #:13 PCR#: & i - TR C UGS ANE
LTRSS T L <, BE - 1R
X PCRENCH 5T, Lab R0 Tz
HUREMEA S 5. BUEF CoORRIERIFCNEk
PEASFFC & A7 RICHRIF S Pk & e 5
A, HSVOFEMcHLZ) a7us4 O
GG ZPHE LTHV By MC L SR
R S v, 1L 28N LRSS 5
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P, gGITiE 18k 2 B CHFEH 0@ DI B
5Th 5 BERFETEI ML TVS
HSV PURMEF v Mx 1 BHUES 2 BPR b

WLTLE) DT, BERRHRANEI Y

B, HERECHIR S o Tw 5 B R IHL
k% v 1 Td % HerpeSelect, Captia, Platteria
COVTHE SR L ORI DV THE LT E
P WD IgGHARNET 2 Y P TH D,
2 BFLHRIZ DV T it Platteria 0 gREEAS R % >
oz =75, 1EHERICD VT i3 Platteria>
HerpeSelect >Captia 0)”[5?@?’&55{?5*‘&75“ o720
BB e s, BRI B S
HRTITAS LI ICRE I ERMIHELTY
5.

5. MESAINRZDEE

BROFEIIE, PLHEMANRZ T AV AH]
FLHSVHDIZ X - THSV Oiffii 2 R HED
EREEICE DREIEL S L Th B,

HSV id ke 5 & i< o (Al R R i L
REHELTLE>T0T BEHVLRATVS
FiHSVANZ SN2 iR 5 S & AT & 20,
L7 THHSVAI TS L THE D
e, BHC2MTRERT A EER R
e, BOPETHWSRTWAPLHSVANILT
SruCM(TESy P ARE), Ny raE
WO ML Y 7 AT, SIS AN
HTHBH EFFEV(TIEFALE)EHKE
LLTHwHLR TS,

a. PRBBRAILNRZ

NT YN 500me/BE% 1 H 2 ST
L T Yz uvi200mg/sEE 1 H5EES
F5, BHEHBTHHHNE 5-7 B BB E TR
Wi bhBmENLD, BHELENWE ETE
WHERET 5. BHRIIMEOIERPEEINTY,
KRR OB A1E 7-10 B BRI L7225 A
ITwvk#zTwan, FoMB, AIBERERET
OHSVOREH I Z TB L T EFkED
FSEOMIE T IS T OO RTED S 52
5CHY, REOCDCOFAL FIAL L ThHT-
10 o528 TW A, HBZHHSV#
OEHBEETTATHY, —BREITIERFTOH

HSV AR S AT AN ETH 5.

b. BRERAILNZ

1) SAEREAR

RIS D B CHE LN S VO THRE
BE LTIy, N5y 7 a ¥ v500mg/dik 1 H
2EAST Y7 a ¥ 200me/e % 1 H 5 EHRM
ThH FERLELRANSHEIMATLI LD
WE L, ABMUNICHEBT S EFHO
S s, AWELNIZERT A ENELY
BELEVDT, HOPLOEEFELTHELD
EbiihA, HYMIRNIE 3-5 HHFET IV
Z &N,

PS5 B KPR T 00 R Ak O 0 <2 o1
R fl& L ORIk A KL 5 BBV T
I FikoOH o7 BT A LI L 2w
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Serologic and Genotypic Analysis of a Series of
Herpes Simplex Virus Type 1 Isolates From Two
Patients With Genital Herpes

Fukuoka, Japan
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Herpes simplex virus type 1 {HSV-1} has been
reported increasingly as a cause of genital herpes,
although HSV-1 is usually associated with oro-
labial herpes. In the present study, serum speci-
mens and materials for viral isolation were
obtained serially from two patients with recrude-
scent HSV-1 genital infections to study serology
and molecular epidemiology. Recurrent episodes,
during which HSV-1 was isolated, were followed
by an increase in the level of anti-HSV-1 antibody,
suggesting a booster effect from re-exposure 1o
viral antigens and the possible usefulness of the
variation in the level of anti-HSV-1 antibody to
diagnose recurrence. While genotypes of HSV-1
isolates obtained from one patient were different
from those from the other patient, genotypes of
sequential HSV-1isolates obtained from the same
patient were the same, implying that the recru-
descent genital lesions of the two patients could
be attributed to endogenous recurrence of a latent
virus. Sera from one patient neutralized HSV-1
isolates obtained from the other patient as well as
HSV-1isolates obtained from the same patient. An
HSV-1 isolate obtained during a later episode in
one patient was neutralized by sera taken before/
during the later episode of the same patient, as
effectively as an HSV-1 isolate obtained during an
earlier episode in the same patient; thus, in these
two cases, HSV-1was assumed to have multiplied
during recurrence despite the presence of an anti-
HSV-1 antibody that could neutralize experimen-
tally HSV-1. J. Med. Virol. 81:1605-1612,
2008. © 2009 Wiley-Liss, Inc.

KEY WORDS: recurrence; antibody; RFLP;
hypervariable region; molec-
ular epidemioclogy

© 2009 WILEY-LISS, INC.

INTRODUCTION

Herpes simplex virus (HSV) is & ubiquitous human
pathogen that is classified into two serotypes, HSV-1
and HSV-2: HSV-1 is the usual cause of oro-labial
herpes, while HSV-2 is usually acquired as a genital
infection. Typical HSV infection proceeds through three
stages of primary infection, latency, and recurrence;
hence, HSV has the ability to reactivate periodically,
resulting in a productive infectious virus. Clinical and
sub-clinical reactivation of HSV with resultant viral
shedding is related with the transmission of HSV; thus,
anti-viral therapy is expected to reduce the frequency
and degree of viral shedding and to lower the trans-
mission rate {Sacks et al, 2004). Genital herpes, a
disease marked by recurrent ulcerative lesions, is one of
the most prevalent sexually transmitted diseases
[Geretti, 2008; Gupta et al., 2007]). HSV-2 is the most
common cause, but recent reports suggest that an
increasing percentage of genital herpes is caused by
HSV-1[Kawanaetal., 1982; Sucatoetal., 1998; Haddow
et al., 2006]. HSV-1 genital infection is less likely to
recur than that caused by HSV-2 [Reeves et al., 1981;
Lafferty et al., 1987].

The two HSV strains are differentiated usually by
analyzing DNA when they are unrelated epidemio-
logically; hence, transmission of a strain can be
traced [Buchman et al., 1978, 1979; Chaney et al,,
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983; Sakacka et al., 1995; Umene, 1998a,b]. Dif-
rences in DNA detected between HSV strains using
estriction endonuclease (RE) are divided into two types:
estriction fragment length polymorphism (RFLFP) and
common-type variation” [Umene et al., 1984; Umene,
998a,b]. RFLP, which is due mostly to the gain orloss of
n RE cleavage site, is stable and serves as a physical
“marker of the H3V genome in genetic and epidemio-
logical studies [Buchman et al.,, 1978; Chaney et al,,
1983; Sakaoka et al., 1994; Umene and Kawana, 2000].
“The other type variation (“common-type variation”) is
“located in fragments containing tandemly repeated
sequences and is also called a hypervariable region
[Umene and Yoshida, 1989; Maertzdorf et al., 1999].
Reiterated sequences in “common-type variation” have
~a tendency to be more variable than other sequences,
- and this property of reiteration makes way for a
. ‘beneficial marker when attempting to differentiate
. HSV-1 strains [Umene and Yoshida, 1989; Umene,
©1998a,b; Maertzdorf et al., 1999]. The use of a “com-
- mon-type variation” as a marker should be avoided if the
- copy number of reiterations changes so rapidly that it
~ would not be feasible to trace the strain back to the

source. The“common-type variation,” reiteration VII
- within the protein-coding regions of genes US10 and
- US11, proved sufficiently stable to differentiate HSV-1
. gtrains [Umene and Yoshida, 1989; Maertzdorf et al.,
' 1999; Remeijer et al., 2001, 2002; Umene and Kawana,
20031

HSV can cause recrudescent lesions and the respon-
sible viruses are postulated to derive from two sources:
(i) a virus that remains in the body following primary
infection (endogenous recurrence), in which case the
genomic profiles of HSV isclates would be the same;
(i) re-infection with exogenous virus (exogenous re-
infection), in which case the genomic profiles of HSV
isolates would be different [Buchman et al, 1979,
Sakacka et al., 1995; Umene et al., 2007].

Primary infections with HSV are followed by the
production of antibodies to the viral antigen: IgM
antibodies are produced transiently, while IgG anti-
bodies persist. HSV infections recur in spite of host
immune responses to the virus [Whitley and Miller,
2001; Koelle and Corey, 2003; Ramachandran and
Kinchington, 2007]. Although the possible role of anti-
bodies against viral antigens in the development of
recurrent lesions was explored, differences of opinion
remain regarding the relationship between the level of
anti-HSV antibody and recurrent HSV infection. The
present report describes the serologic status of two
patients with recrudescent HSV-1 genital infections and
genotypes of a series of HSV-1 isolates obtained from
each patient.

o]

METHODS
Serologic Studies

Samples were assayed using two enzyme-linked
immunosorbent assay (BELISA) kits, the Herpes Simplex
IgG detection kit and Herpes Simplex IgM detection kit

oJ. Med. Virol. DOI 10.1002/imv

Umene et al.

(Denka Seiken, Tokyo, Japan), which detect IgG and
IgM antibodies to HSV, respectively, according to
the manufacturer’s instructions [Kawana et al., 1995;
Hashido et al,, 1997; Kumaki et al., 2001]. Antibody
index values were calculated by dividing the optical
density values for test specimens by the average of
the optical densily values for the standard pooled
human serum containing low-titer IgG and IgM-type
antibody to HSV, respectively. Two other ELISA kits,
HerpeBelect-1 ELISA and HerpeSelect-2 ELISA (Focus
Technologies, Inec., Cypress, CA), which detect IgG
antibodies to glycoproteins G of HSV-1 and HSV-2,
respectively, were used to distinguish serologically
between HSV-1 and HSV-2 [Geretti, 2006]. Index values
were caleulated by dividing specimen optical density
values by the mean of the cut-off calibrator absorbance
values. Neutralizing antibodies of a patient were
assayed using HSV-1 isolates obtained from the same
and the other patient (Tables I and ID [Kawana ef al,,
19821 :

HSV-1 Isolation and Extraction of HSV-1 DNA

Specimens for herpes simplex viral culture were
obtained by swabbing with cotton applicators, and
separate swabs were used to sample the cervix, vulva,
and anal areas of patients (Tables I and II) [Kawana
et al., 1982]. Specimens were inoculated onto cultures of
Vero cells, which were examined daily for a cytopathic
effect. Working stocks of HSV-1 isclates were made on
Vero cells in Bagle’s MEM supplemented with 2% fetal
bovine serum at a low multiplicity of infection [Umene
et al., 1984]. A Vero cell monoclayer infected with HSV-1
stock was collected by low-speed centrifugation and
viral DNA was extracted by the method of Hirt [Umene
and Kawana, 2000].

Polymerase Chain Reaction
(PCR) and Sequencing

PCR to amplify the region encompassing the reiter-
ation VII region was carried out using a pair of primers:
5-GTGGGTTGGGCTTCCGGTGG-3 (nucleotide num-
ber 12,082-12,051) and 5-CCAGAGACCCCAGGGTA-
CCG-% (12,288-12,307), as described [Umene et al.,
2007] [the nucleotide numbering system was a short
unique region of HSV-1 strain 17, McGeoch et al., 1985].
The nucleotide sequences of HSV-1 isolates C81-C88,
corresponding to the short unique region between
12,078 and 12,276 of strain 17, were submitted to
DDBJ/EMBL/GenBank. The accession numbers are
ABR426482 to AB426489.

CASE REPORTS
Case 1

A 40-year-old woman (patient 1), without a previous
history of genital herpes infection, presented with an
uncomfortable vulvar ulcer with palpable inguinal
lymph nodes (ist day in Table I). Serologic tests and
attempts at viral isolation were carried out. When she
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TABLLE I. Patient 1
Antibody to HSV HSV-1 isolation
ELISA (index value) Neutralization
Derivation of Viral Isolat
Days TgG? IgM® Anti-HSV-1°  Anti-HSV-2d  HEV-1® Titers materials culture’ nlogfw
1 0.4 0.33 0.06 0.02 c81L <4 Vulva + C81
C84 <4 Cervix + Cs2
{C85) <4
(C88} <4
3 Vulva +
Cervix +
6 Vulva +
8 Vulva +
Cervix -
13 Vulva -
Cervix -
31 21.9 9.78 161 0.07 C81 45 Vulva —
C84 32 Cervix -
(C85) 32
: ' (C88) 32
80 11.3 4.39 1.02 0.08 C81 23 Vulva -
84 32 Cervix -
157 8.0 4,21 0.54 0.03 ce1 11 Vulva -
84 11 Cervix -
(C85; 16
(C88) 11
227 28.6 3.19 1.03 0.03 Ca1 64 Vulva -+ 83
C84 45 Cervix -
(C85) 20
(C88) 90
230 Vulva -
Cervix -
237 82.2 2.64 2.32 0.03 C81 >128 Vulva -
C84 >128 Cervix -
290 29.1 2.84 1.51 0.04 C81 40 Vulva -
C84 128 Cervix -
414 18.8 2.62 2 0.03 C81 23 Vulva + C84
C84 23 Cervix -
(C85) 23
(C83) 45
419 63.1 2.46 4,11 0.08 C81 45 Vulva -
84 45 Cervix -
(C85) 45
(C88) 80

“Herpes Simplex IgG detection kit (Denka Seiken) [Kumaki et al., 2001].
YHerpes Simplex 1gM detection kit (Denka Seiken) [Kumaki et al,, 2001].

“HerpeSelect-1 ELISA (Focus Technologies, Inc.) [Geretti, 20061,
IHerpeSelect-2 ELISA (Focus Technologies, Tuc.) [Geretti, 2006].
°HSV-1 isolates obtained from patient 2 are indicated in parentheses.

A positive culture result (++) or a negative culbure result (-} are indicated for each viral culture attempt.

visited the hospital (1st day), serology for antibodies to
HSV was negative and viral culture was positive for
HSV-1isolates (C81 and C82), which were obtained from
materials taken on the 1st day from the vulva and cervix
(Table I). Onthe 31st day, the anti-HSV antibody values
of both IgG and IgM classes were positive, and the anti-
HSV-1 antibody value was positive but anti-HSV-2 was
not; hence, the episode on the st day was assumed to
be the primary HSV-1 infection [Kalimo et al., 1977;
Hashido et al., 1997]; thereafter, the levels of antibodies
decreased gradually (on the 80th and 157th days). On
the 227th day, she complained of recrudescent genital
lesions, and HSV-1 isolate C83 was obtained (Table I):
the level of anti-HSV-1 antibody increased oun the

237th day (10 days later). On the 414th day, she visited
the hospital because of recrudescent genital lesions, and
HSV-1 isolate (84 was obtained (Table I): the level of
anti-HSV-1 antibody increased on the 419th day (5 days
later).

Case 2

An 18-year-old woman (patient 2), with a previous
history of genital herpes infection, presented with
multiple vulvar vesicles without palpable inguinal
Iymph nodes (1st day in Table II), and HSV-1 isolates
(C85 and O86) were obtained. On the 1st day, IgG and
anti-HSV-1 antibody values were positive, albeit low,

J. Med. Virol. DOI 10.1002/mv
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TABLE II. Patient 2

Antibody to HSV HSV-1 isolation
ELISA (index value) Neutralization
" " - - - Derivation of Viral Isolate
IgG IgM Anti-HSV-1°  Anti-HSV-2¢  HSV.-1° Titers materials culture’ no.
1.9 0.31 1.06 0.04 (C81L) <4 Vulva + C85
: (C84) 4 Cervix + 86
C85 4
88 <4
6 Vulva -
Cervix -
13 85.0 0.43 6.08 0.08 (C81) 45
(C84) 45
85 64
88 45
20 Vulva -
Cervix -
169 10.0 0.32 1.75 0.04 {C81) 23 Cervix + C87
(C84) 23 Anal areas + C88
C85 11 )
88 11
178 105.0 0.35 6.75 0.04 (C81) >128 Cervix
(C84) 128 - Anal areas
€85 >128
88 >128
272 17.8 0.29 2.26 0.05 Vulva -
Cervix -
286 Vulva -
Cervix -
370 10.8 0.48 1.93 0.11 Vulva -
Cervix -
Anal areas —
391 Vulva -
Cervix -

“Herpes Simplex IgG detection kit (Denka Seiken) [Kumalki et al., 2001].
PHerpes Simplex IgM detection kit (Denka Seiken) [Kumaki et al., 2001].

“HerpeSelect-1 ELISA (Focus Technologies, Ine.) [Geretti, 2006].
HerpeSelect-2 ELISA (Focus Technologies, Ine.) {Geretti, 2006].
°HSV-1 isolates obtained from patient 1 are indicated in parentheses.

‘A positive culture result (+) or a negative culture result () are indicated for each viral culture attempt.

and no significant increase in the level of IgM was
seen on the 13th day (12 days later), although a
marked increase in IgG and anti-HSV-1 antibody was
shown in comparison with that on the 1st day; hence, the
episode on the 1st day was thought to be recrudescent
HSV-1 infection. The levels of IgG and anti-HSV-1
antibody on the 169th day were lower than on the
13th day. On the 169th day, she visited the hospital
with recrudescent genital lesions, and HSV-1 isolates
(C87 and C88) were obtained (Table IT): the level of anti-
HSV-1 antibody increased on the 178th day (9 days
later).

RESULTS
Analyses of DNA of Sequential HSV-1 Isolates

Four HSV-1 isolates of C81-C84 were obtained
sequentially from patient 1, and the other four isolates
of C85—~C88 were from patient 2 (Tables I and II).
Analyses of the DNA of HSV-1 isolates obtained
sequentially from the same individual are useful to
determine whether recrudescent lesions are attribut-
able to endogenous recurrence or exogenous re-infection

J. Med. Virel. DOI 10.1002/imv

[Buchman et al., 1979; Sakacka et al., 1995; Umene
et al., 2007]. DNA of eight HSV-1 isolates C81—-C88 was
analyzed with respect to RFLP and reiteration VIL

A set of 20 RFLP markers, which are distributed
widely on the HSV-1 genome and used to classify HSV-1
isolates into genotypes, was defined previously
(Table III) [Umene and Kawana, 2000], These RFLP
markers can be identified by Southern hybridization
analyses of the DNA of HSV-1 isolates digested with
each RE of BamHI, Kpnl, and Sall [Umene et al., 1984,
MecGeoch et al., 1988]. Southern hybridization analyses
of the 20 RFLP markers were performed, and RFLP
profiles were the same between HSV-1 isolates obtained
from the same patient. In previous studies, HSV-1
isolates were classified into a number of genotypes based
on the state of the 20 RFLP markers, and genotypes
were defined. The genotypes of four isolates, C81-C84,
from patient 1 were the same as genotype F'35 defined
previously [Umene and Kawana, 2000; Umene et al,,
20071, Four isolates of C85—C88 separated from patient
2 did not belong to any genotype defined previously, and
the genotype of C85—C88 was named F85 in the present
study (Table IIT).
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TABLE II1. RFLPs Used for Differentiation of HSV-1 Isolates

RFLPs® HSV-1 isolates (genotype)
EcoRI C81~C84 C85-088

Name Definition probe (F35% (F85%)
VR11 Gain of the Sall site between fragments [ and C (and F) J + }
VR25 Loss of the Sall site between fragments Z and F D + -
VR24 Loss of the Kpnl site between [ragments Z and E D - -
VR23 Gain of the Kpnl site on fragment E generating two fragments of D + -

5.5 and 5.7 kbp
VR21 Loss of the BamHI site between fragments A’ and A D - -
VR22 Gain of 2 BamHI site on fragment A generating two {ragments of D - -

1.7 and 9.5 kbp
VR3 Loss of the Kpnl site between {ragments Ma and Mb F -+ +
VRE Smaller Sall N fragment of 4.8 kbp instead of 5.0 kbp I - -
VRE Gain of the BamHI site between fragments W and K’ O + -+
VR7 Loss of the BamHI site between fragments D and H A - +
VR61 Smaller BamHI O fragment of 3.7 kbp instead of 5.9 kbp A - -
VRS Loss of the Sall site between fragments K and C A + -
VEG4 Gain of a Kpnl site on fragment Aa generating two 5.0 kbp fragments A - -
VRS Loss of the Kpnl site between fragments Aa and Ab A - +
VR67 Larger Sall T fragment of 4.0 kbp instead of 3.7 khp A - -
VRT3 Gain (ifba Sall site on fragment Q generating two fragments of 3.5 and I - -

0.6 kbp
VR10 Gain of the Kpnl site between fragments Ab and ¥ I + +
VR72 Loss of the Kpnl site between fragments T and O I + -
VRO3 G:agi)n5 o}f él Kpnl site on fragment F generating two fragments of 6.9 and H - -

Blkbp

VR94 Loss of the Kpnl site between fragments F and K H - -

*Twenty RFLPs were defined previously and are arranged in the order on the HSV-1 genome [McGeoch et al., 1988; Umene and Kawana, 2000).
Four isolates of C81—C84 from patient 1 were classified into genotype F35 defined previously [Umene and Kawana, 2000].
Four isolates of C85~CS88 from patient 2 did not belong to any genotype defined previously, and the genotype of C85-C88 was named F85 in the

present study.

The “common-type variation” of reiteration VII is a
beneficial marker for the differentiation of HSV-1
isolates [Umene and Yoshida, 1989; Maertzdorf et al.,
1999; Remeijer et al., 2001, 2002; Umene and Kawana,
2003; Roest et al., 2004]. DNA regions encompassing
reiteration VII of C81-C88 were amplified by PCR, and
nucleotide sequences of PCR-amplified DNA fragments
were determined (Fig. 1). Nucleotide sequences of
(81-C84 from patient 1 were the same, and those of
C85~C88 from patient 2 were also the same. Nucleotide
sequences of C81-C84 were different from those of
C85-C88 (Fig. 1). The results obtained in this study
concerning RFLP and reiteration VII of C81-C88
suggested that the sources of HSV-1 isolates obtained
from the same patient were the same; hence, the
recrudescent genital lesions of patients 1 and 2 were
thought tobe attributable to endogenousrecurrence, not
exogenous re-infection.

Neutralizing Antibodies to HSV-1 Isolates

HSV-1 isolates were obtained successfully in the
present study from patients from whom sera were
drawn; thus, the neutralizing antibody in sera could
be tested with HSV-1 isolate from the same patient
(Tables I and II). Titers of neutralizing antibodies were
examined using HSV-1 isolates, C81 and C84, which
were obtained from patient 1 on the 1st and 414th days,
respectively (Table I), and C85 and C88, obtained from

patient 2 on the 1st and 169th days, respectively
(Table II).

Neutralizing antibody values in patient 1 appeared to
be negative on the 1st day; however, they were positive
for HSV-1isolates from patients 1 (C81, C84) and 2 (C85,
C88) on the 3lst day (30 days later) (Table I). C84
ohtained on the 414th day (the later episode) was
neutralized by sera taken between the 31st and
414th days, as well as C81 obtained on the 1st day (the
earlier episode); hence, 084 was supposed to have
multiplied despite the presence of an antibody that
could neutralize experimentally C84.

The level of neulralizing antibodies in patient 2 was
low on the 1st day; however, a marked increase was
shown for HSV-1 isolates from patients 1 (C81, C84) and
2 (C85, C88) on the 13th day (12 days later) (Table 1I).
(88 obtained on the 169th day (the later episode) was
neutralized by serum taken on the 13th day (156 days
before the separation of C88), as well as C85 obtained on
the 1st day (the earlier episode), suggesting the multi-
plication of C88 despite the presence of an antibody that
could neutralize experimentally C88.

DISCUSSION

HSV reactivation occurs in the presence of anti-
HSV serum antibody and the relationship between
HSV recurrence and the level of anti-HSV antibody is
controversial. First, a difference of opinion over the level

. Med. Virol. DOI 10.1002fmv
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. 12120
Strain 17 gGAgCCCGACGCGGGCCCGAGCGTATGCTCCATGTTGTGGGGAGAAGG
amHl
12120
C81-C84 %QA;II‘ICCCGACGCGGGCCCGAGCGTAQGCTQCATQTTGTGGGGAGAAGG
i - -
12120
C85-C88 Z?GAHTCCCGACGCGGGCCCGAGCGT ATGCTCCATCTTGTCGGGAGAAGG
amHl -
12180

GGTCTGGGCTCGCCAGGGGGGCATACTTCGCCCGGGCTATACAGACCCGCGAGCCGTACGT

12180
GGTCTGGGCTCGCCAGGGGGGCATACTTGCCCGGGCTATACAGACCCGCCGAGCCGTACGT

12180
GGTCTGGGCTCGCCAGGGGOGCATACTTGCCCGGGCTATACACACCCGCCAGCCGTACGT

\ 12240

GGTTCGCGGGGGETGCGTGOGOTCCOGGOCTCCCGGGGAGACCGGGGCTCCCGGGGAGAC
12236

GGTTIGCGGGGGGTGCGTGGGCTCCGGGECTCCCGEEEACGCCEEGECTCCCGGEG-—

12218
GGTTCGCGGGGGGTGCGTGGGGTCCGGGGCTCCCGGGG

12276
CGGGGCTCCCT GGGAGACCEQG_QTTGTCGTGGA%‘CC
BamHI

12236+13
TTGTCGTGGATCC
BamH]

12218431
- CTCCCTECOAGACCS Q.GQTTGTCGT}GTG_P%Q
it

Fig. 1. Nucleotide sequences of a region encompassing reiteration VII of HSV-1. Nucleotide sequences of
strain 17 (standard strain}, isolates C81-C84 (I'35 genotype), and isolates C85-C88 (F85 genotype). The
nucleotide numbering system is the short unique region of strain 17 [McGeoch et al., 1985]. Nucleotide
sequences recognized by BamHI are single underlined. Nucleotides of HSV-1 isolates C81--C88 different
from the corresponding nucleotides of strain 17 are double underlined. Each copy of 18-bp tandem repeats

of reiteration VII is underlined by a dotted or broken line.

of anti-HSV antibody before/during recurrence was
seen. Antibody titers were lower among those in whom
herpes labialis was induced by experimental exposure
to ultraviolet radiation compared to those who were
exposed but did not develop lesions [Spruance et al.,
1995], suggesting an association of a low antibody level
with recurrence; however, individual susceptibility
to recurrent herpetic facial infections did not correlate
with changes in antibody levels in another study
[Zweerink and Stanton, 1981]. Vaccination with
recombinant HSV-2 glycoprotein had no significant
influence on the subsequent frequency of genital herpes
reactivation, although high levels of HSV-2-specific
neutralizing antibodies were induced [Corey et al.,
1999]. In the present study, the level of anti-HSV-1
antibody during a recurrent episode increased in
patient 1 (157th to 227th days in Table I) and decreased
in patient 2 (13th to 169th day in Table II} with
inconsistent variation patterns.

Second, there was disagreement as to thelevel of anti-
HSV antibody after recurrence. No increase in the titer
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of neutralizing antibodies following recurrence was
detected in a study of individuals suffering from
recurrent herpes labialis [Douglas and Couch, 1970],
while multiple sera collected over 13 years from a
sufferer of recurrent herpes labialis in another study
revealed a gradual increase in neutralizing antibody
titers [Ratner et al., 1980]. Titers of HSV-neutralizing
antibody were revealed to be higher among patients
with frequent herpes labialis than history-negative,
HSV-seropositive control patients, consistent with a
model in which antibody levels are driven by antigen
load [Spruance et al., 1995]. In the present study,
the level of serum anti-HSV-1 antibody increased after
recurrence and HSV-1 isolation (Tables I and II),
suggesting a boost of existing immune responses. The
variation in the level of anti-HSV-1 antibody was
considered potentially useful to diagnose recurrence.
Occasionally, molecular fingerprinting of serial
genital HSV isolates has yielded more than one HSV
strain [Koelle and Corey, 2003]. Genomes of both HSV-1
and HSV-2 were detected widely in human spinal
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ganglia [Obara et al., 1997], and both HSV-1 and HSV-2
isolates were obtained from an individual with genital
herpes infections [Sakaocka et al., 1995; Sucato et al.,
1998]. Studies of sequence diversity between HSV-1 and
HEV-2 isolates revealed evidence of recombination,
which requires the co-existence of two viral genomes;
hence, co-infection by genetically distinct strains is
suggested as an important aspect in HSV epidemiology
[Bowden et al., 2004; Norberg et al., 2004, 2007]. The
separation of HSV isolates with different genomic
profiles from the same individual suffering from genital
herpes hasbeen reported; thatis, (i) 2 of 8 cases of HSV-2
genital infections [Buchman et al., 1979], (i) 1 of 63
cases of HSV-2 genital infections [Sakaoka et al., 1995],
and (ii1) 2 of 13 cases of HSV-1 genital infections [Roest
et al., 2004] were demonstrated to be attributable to
exogenous re-infection by analyzing RFLP or a hyper-
variable region (“common-type variation”). Since HSV-1
isolates from the same patient were not differentiated in
either RFLP (Table III) or reiteration VII (a hyper-
variable region) (Iig. 1), recrudescent genital lesions
in the patients analyzed in the present study were
supposed to be ascribable to endogenous recurrence of a
latent virus, not exogenous re-infection with other
strains.

After natural, wild-type infections, viral pathogens
are supposed ordinarily to elicit immune responses that
lessen the severity and transmissibility of subsequent
infection with the same viral type; however, prior HSV
infection did not prevent subsequent HSV infection
[Whitley and Miller, 2001; Koelle and Corey, 2003;
Ramachandran and Kinchington, 2007]. It is assumed
that natural viral infection might protect against
subsequent infection with the same viral genctype
(usually due to endogenous recurrence of a latent virus)
more effectively than with a different genotype (gen-
erally attributable to exogenous re-infection with other
strains). As HSV-1 isolates from the same patient
analyzed in the present study had the same genotype
(Table 111, Fig. 1), decreased serologic reactivity result-
ing from a difference in genotype seemed unlikely.
Genotypes of HSV-1 isolates obtained from patient 1
(F35) were different from those from patient 2 (F85)
{(Table ITI, Fig. 1). HSV-1isclates obtained from patients
1 (C81, 84) and 2 (C85, C88) were neutralized similarly
by sera drawn from each patient (Tables I and IT); thus,
in these two patients, sera from one patient appeared to
be able to neutralize HSV-1 isolates from the other
patient as well as from the same patient.

Serologic type conversion of an HSV-1 to an HSV-2
epitope was shown to result from single amino acid
substitution on an HSV-1 molecule [Kimmel et al,
19901, and the lack of reactivity of several HSV-2 clinical
isolates to anti-HSV-2 monoclonal antibodies was
attributable to single frameshift mutations [Liljeqvist
et al., 1999]; hence, it is possible that a single mutation
produced in the genome of an H3V clone could affect the
serologic reactivity of the HSV clone. Although HSV-1
isolates obtained from the same patient in the present
study were the same in RFLP and reiteration VII, other
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variations produced in the genome of an HSV-1 clone
might cause a difference in serologic reactivity. An HSV.
1 clone with a variation, as a result of which the H8V-1
clone is neutralized less effectively by sera taken before/
during a later episode in a patient, is supposed to
multiply preferentially during the later episode in
the same patient. In the present study, an H8V-1isolate
obtained during a later episode was shown to be
neuiralized by sera taken before/during this epi-
sode from the same patient, as effectively as an HSV-1
isolate obtained during an earlier episode in the same
patient (Tables I and ID; thus, the majority of HSV-1
clones present during a later episode was assumed not to

_have a variation that could render an HSV-1 clone more

resistant to sera drawn before/during the later episode
in the same patient.

HSV-1 is thought to have replicated during recur-
rence in these two patients despite the existence of an
antibody that could neutralize experimentally HSV-1;
hence, HSV-1 antibody seems to offer little, if any,
protection against HSV-1 recurrence, suggesting the
necessity of developing an immunologic strategy for
HSV vaccination with consideration of HSV-encoded
immune evasion functions directed at the humoral
response [Whitley and Miller, 2001; Koelle and Corey,
2003; Ramachandran and Kinchington, 2007].

REFERENCES

Bowden R, Sakaoka H, Donnelly P, Ward R. 2004. High recombination
rate in herpes simplex virus type 1 natural populations
suggests significant co-infection. Infect Genet Evol 4:115-123.

Buchman TG, Roizman B, Adams G, Stover BH. 1978. Restriction
endonuclease fingerprinting of herpes simplex virus DNA: A novel
epiderniological tool applied to a nosocomial outbreak. J Infect Dis
138:488-498.

Buchman TG, Reizman B, Nahmias AJ. 1979. Demonstration of
exogenous genital reinfection with herpes simplex virus type 2 by
restriction endonuclease fingerprinting of viral DNA. J Infect Dis
140:295--304.

Chaney SMJ, Warren KG, Kettyls J, Zbitnue A, Subak-Sharpe JH.
1983. A comparative analysis of restriction enzyme digests of the
DNA of herpes simplex virus isolated from genital and facial lesions.
J Gen Virol 64:357-3871.

Corey I, Langenberg AGM, Ashley R, Sekulovich RE, lzu AR,
Douglas JMJ, Handsfield ¥H, Warren T, Marr L, Tyring §,
DiCarlo R, Adimora AA, Leone P, Dekker CL, Burke RL, Leong
WP, Straus SE. 1999. Recombinant glycoprotein vaccine for the
prevention of genital H8V-2 infection. J Am Med Assoc 281:331—
340.

DouglasRG, Jr., Couch RB. 1970. A prospective study of chronicherpes
simplex virus infection and recurvent herpes labialis in huwmans.
J Immunol 104:288-295.

Geretti AM. 2008, Genital herpes. Sex Transm Infect 823v31~iv34.

Gupta R, Warren T, Wald A. 2007. Genital herpes, Lancet 370:2127~
2137,

Haddow LdJ, Dave B, Mindel A, McPhie KA, Chung C, Marks C, Dwyer
DE. 2008, Increase in rates of herpes simplex virus type 1 as a
cause of anogenital herpes in western Sydney, Australia, between
1576 and 2003. Sex Transm Infect 82:255-259.

Hashido M, Inouye S, Kawana T, 1997. Differentiation of primary from
nonprimary genital herpes infections by a herpes simplex virus-
specific immunoglobulin G avidity assay. J Clin Microbiol 35:1766—
1788,

Kalimo KOK, Marttila RJ, Granfors K, Viljanen MK. 1977, Solid-phase
radichmmunoassay of human immunoglobulin M and immune-
globulin G antibodies against herpes simplex virus type 1 capsid,
envelope, and excreted antigens, Infect Immun 15:883--889,

J. Med. Virol. DOT 16.1002{jmv

— 473 —



