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tool for bedside monitoring of HSV infection and
progression (Pevenstein et al., 1999; Ryncarz et al,
1999; Espy et al., 2000; Kessler et al., 2000; Aldea et al.,
2002; Ndjoyi-Mbiguino et al., 2003; Asanoet al., 2004], it
is not yet common in hospital laboratories due to the
requirement of specific expensive equipment (a thermal
cycler). '

Recently, Notomi et al. [2000] reported a novel nucleic
acid amplification method, termed loop-mediated iso-
thermal amplification (LAMP), which amplifies DNA
under isothermal conditions with high specificity,
efficiency, and speed. The most significant advantage
of LAMP is the ability to amplify specific sequences of
DNA at temperatures between 63 and 65°C. The techni-
que therefore requires only low-cost equipment that is
amenable to use in hospital laboratories. Recently pub-
lished reports have suggested that this method could
potentially be a valuable tool for the rapid diagnosis of
infectious diseases [Enosawaet al., 2003; Iwamotoet al.,
2003; Kuboki et al., 2003; Thira et al., 2004; Parida et al.,
2004; Schmutzhard et al., 2004; Yoshikawa et al., 2004]
including HSV [Enomoto et al., in press]. Although an
HSV type-specific LAMP was developed previously, the
clinical value of this method compared to virus isolation
or HSV type-specific real-time PCR remains to be
assessed. In this study, the aim was to compare HSV
type-specific LAMP to virus isolation and real-time PCR
for the detection of virus in genital swab samples.

MATERIALS AND METHODS
Patients and Clinical Samples

Genital tract specimens were obtained from 25 pa-
tients (mean age: 35+ 12), seen at Teikyo University
Mizonokuchi Hospital, with ulcerative lesions on their
vulvae. Two swab samples were collected separately
from the vulva (with lesion) and cervix (without remark-
able lesion) of each patient. Thus, 50 specimens were
collected. Swabs were placed into a vial containing 1 ml
virus-transport medium, and 200 pl of each sample were
used for virus isolation. The remainder of each sample
was stored at —20°C until processed (for amplification of
HSV DNA). Virus isolation was carried out at Teikyo
University. Subsequently, DNA extraction, HSV type-
specific LAMP, and HSV type-specific real-time
PCR were carried out at Fujita Health University by
different technicians without information about the
virus isolation.

Virus Isolation

Specimens (200 pl) removed from virus transport
medium were immediately centrifuged at 2,000 rpm for
10 min at 4°C, after which the supernatant was used to
inoculate bottle cultures of Vero cells. The cultures were
incubated at 37°C and observed daily for cytopathic
effects. If any cytopathic effect was noted, cells were
harvested and stained with FITC-labeled mouse mono-
clonal antibodies against HSV-1 or HSV-2 to identify the
HSV type [Kawana et al., 1982].

Sugiyama et al.

DNA Extraction

DNA was extracted from 200 pl of sample using a
QIAamp Blood Kit (Qiagen, Chatsworth, CA). After
extraction, DNA was eluted in 100 pl buffer and stored at
—20°C.

HSV Type-Specific LAMP

LAMP reactions were conducted as described by
Notomi et al. [2000] and Nagamine et al. {2002]. The
LAMP method requires a set of four primers (B3, F3,
BIP, and FIP) that recognize a total of six distinct
sequences (B1-B3, F1-¥3) within the target DNA.
LAMP primers for HSV-1 and HSV-2 were designed
against the HSV-1 gG and HSV-2 gG genes, respec-
tively, using Primer Explorer V Soft Ware (FUJITSU,
Tokyo, Japan). These primers are described elsewhere
[Enomoto et al., in press]. The LAMP reaction was
performed using a Loopamp DNA amplification kit
(Eiken Chemical, Tochigi, Japan). Reaction mixtures
(25 pl) contained 1.6 uM each of FIP and BIP primer,
0.8 uM of each outer primer (3 primer and B3 primer),
0.8 uM of each loop primer (LPF primer and LPB
primer), 2x reaction mix (12.5 ul), Bst DNA polymerase
(1 pl), and 5 pl of each sample. Next, a TERAMECS
LA200 (Teramecs, Kyoto, Japan) was used to measure
turbidity after 30 (original HSV type-specific LAMP) or
60 min (modified HSV type-specific LAMP) of LAMP
[Mori et al., 2002]. To avoid contamination between
samples, different rooms were used for DNA extraction
and LAMP set up, using filter-containing pipette tips for
aerosol protection.

Real-Time PCR for HSV-1 and HSV-2

Real-time PCR was used to quantitate the amount of
either HSV-1 or HSV-2 DNA in each sample. The genes
encoding HSV-1 and HSV-2 glycoprotein G were select-
ed for HSV type-specific real-time PCR. The sequences
of the primers and probes used for these experiments
were described by Pevenstein et al [1999]. PCR
reactions were performed using the TaqMan PCR Kit
(PE Applied Biosystems, Foster City, CA) according to
the manufacturer’s directions. Standard curves mea-
suring HSV-1 and HSV-2 DNA concentrations were
constructed using Cp values obtained from serially
diluted plasmids, pHS1TA and pHS2TA, respectively,
which contain the target DNA sequences. The Cy value
from each sample was plotted on the standard curve,
allowing automatic calculation of the copy number using
Sequence Detector v1.6 software (PE Applied Biosys-
tems). Each sample was tested in duplicate; the mean is
represented as the copy number for each sample.

RESULTS

The results of virus isolation, HSV type-specific
LAMP, and real-time PCR are summarized in Table I.
By culture, 10 of 50 (20%) samples were positive for
HSV-1 and 12 of 50 (24%) samples were positive for
HSV-2. None of the patients excreted both HSV-1 and
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TABLE I. Results of Virus Isolation, LAMP, and Real-Time PCR

No. of positive/no. of tested (%)

LAMP
Virus Site of sampling  Virus isolation 30 min 60 min Real-time PCR
HSV-1 Cervix 2/25 (8) 1/25 (4) 2/25 (8) 4/25 (16)
Vulva 8/25 (32) 8/25 (32) 8/25 (32) 8/25 (32)
HSV-2 Cervix 0/25 (0) 0/25 (0) 2/25 (0) 6/25 (24)
Vulva 12/25 (48) 11/25 (44)  12/25 (48} 12/25 (48)

LAMP, loop-mediated isothermal amplification.

HSV-2. Eight HSV-1 isolates were recovered from
vulvae with ulcerative lesions, and the remaining two
isolates were recovered from cervixes without remark-
able lesions. HSV-1 was concurrently isolated from the
vulvae in the two patients shedding virus into the cervix.
Thus, 8 of 25 (32%) patients shed HSV-1 in genital
lesions. Meanwhile, all 12 HSV-2 isolates were recov-
ered from the vulva. Twelve of 25 (48%) patients shed
HSV-2in genital lesions. Neither HSV-1 nor HSV-2 was
isolated from 5 of the 25 (20%) patients.

The original HSV type-specific LAMP (30 min reac-
tion) was compared with virus isolation and HSV type-
specific real-time PCR (Table II). Corresponding viral
DNA was detected by LAMP in 9 of 10 (90%) HSV-1
isolated samples and 11 of 12 (92%) HSV-2 isolated
samples. No viral DNA was detected in samples without
virus isolation. Thus, if virus isolation was used as the
standard method, sensitivity (HSV-1; 90%, HSV-2; 92%)
and specificity (HSV-1; 100%, HSV-2; 100%) were high.
Meanwhile, in a comparison of LAMP and real-time
PCR, corresponding viral DNA was detected by LAMP in
9 of 12 (75%) HSV-1 DNA positive samples and 11 of 18
(61%) HSV-2 DNA positive samples. Again, no viral .
DNA was detected in samples that were negative by
real-time PCR. Therefore, with real-time PCR as the
standard method, the specificity (HSV-1; 100%, HSV-2;
100%), positive predictive value (HSV-1; 100%, HSV-2;
100%), and negative predictive values (HSV-1; 93%,
HSV-2; 82%) were high, but sensitivity of the LAMP
method (in particular, to HSV-2; 61%) was low.

Because the sensitivity of this original HSV type-
specific LAMP seemed low, the LAMP reaction period

was extended to 60 min. This modified HSV type-
specific LAMP (60 min reaction) was then compared
with virus isolation and HSV type-specific real-time
PCR (Table III). The modified LAMP protocol resulted in
an additional one and three samples testing positive for
HSV-1 LAMP and HSV-2 LAMP, respectively, as com-
pared with the original LAMP protocol. Thus, HSV-1
DNA was detected in one sample without virus isolation
and HSV-2 DNA was detected in two samples without
virus isolation by the modified LAMP method. If virus
isolation is used as the standard method, then as the
number of false-positive samples increased, the positive
predictive value decreased slightly (HSV-1; 90%, HSV-
2; 86%) in comparison to the original LAMP method.
Furthermore, in comparing LAMP and real-time PCR,
one HSV-1 DNA negative sample and three HSV-2 DNA
negative samples became positive for the corresponding
viral DNA by the modified LAMP method. Therefore,
sensitivity of the modified LAMP method increased to
about 80% (HSV-1; 83%, HSV-2; 78%).

.DISCUSSION

In the present study, the reliability of an HSV type-
specific LAMP assay developed recently in our institute
was evaluated for detection of genital HSV infection in
comparison to virus isolation and a previously estab-
lished real-time PCR assay. To assess precise reliability,
virus isolation and amplification of viral DNA by either
LAMP or real-time PCR were carried out in different
laboratories without sharing information. In patients
with genital HSV infection, it has been suggested that

TABLE II. Comparison of 30 Min LAMP Reaction (Original HSV Type-Specific LAMP) to Virus Isolation and Real-Time PCR

No. of samples with a
standard method

Standard Results Total no. of Sensitivity  Specificity PPV NPV
method Virus  of LAMP Positive ~ Negative  specimens (%) (%) (%) (%)
Virus isolation HSV-1  Positive 9 0 9 90 100 100 98
Negative 1 40 41
HSV-2  Positive 11 0 11 92 100 100 97
Negative 1 38 39
Real-time PCR HSV-1  Positive 9 0 9 75 100 100 93
Negative 3 38 41
HSV-2 Positive 11 0 11 61 100 100 82
Negative 7 32 39

PPV, positive predictive value; NPV, negative predictive value.
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TABLE III. Comparison of 60 Min LAMP Reaction (Modified HSV Type-Specific Lamp) to Virus Isolation and Real-Time PCR

No. of samples with a
standard method

Standard Results of Totalno.of Sensitivity Specificity PPV NPV
method Virus LAMP Positive Negative  specimens (%) (%) (%) (%)
Virus isolation = HSV-1 Positive 9 1 10 90 98 90 98
Negative 1 39 40
HSV-2 Positive 12 2 14 100 95 86 100
Negative 0 36 36
Real-time PCR  HSV-1 Positive 10 0 10 83 100 100 95
Negative 2 38 40
HSV-2 Positive 14 0 14 78 100 100 89
Negative 4 32 36

PPV, positive predictive value; NPV, negative predictive value.

HSV is excreted not only in the vulva by ulcerative
lesions, but also in the cervix without remarkable
lesions [Kawana et al., 1982]. As we expected, a small
number of samples collected from cervixes without
remarkable lesions contained infectious virus particles
or viral DNA.

As suggested in previous studies [Espy et al., 2000;
van Doornum et al., 2003; Wald et al., 2003; Schmutz-
hard et al., 2004], the sensitivity of real-time PCR was
clearly higher than that of virus isolation for the
detection of HSV infection. Meanwhile, the sensitivity
of the original HSV type-specific LAMP protocol appears
low, as its sensitivity is nearly the same as virus
isolation (Table II). It has been suggested that, during
LAMP, turbidity gradually increases due to the rising
numbers of amplified product [Mori et al., 2002]. There-
fore, an increase in the LAMP reaction period may result
in improved sensitivity. As expected, extending the
LAMP reaction to 60 min (modified HSV type-specific
LAMP) improved the sensitivity of detection of virus
infection (Table III). Finally, the sensitivity of the
modified HSV type-specific LAMP was higher than that
of virus isolation and slightly lower than that of real-
time PCR. In particular, the sensitivity of HSV-2 LAMP
was low in comparison to HSV-2 real-time PCR. A
further increase in the reaction period is not practical
for rapid detection of viral infection. As reported
previously [Enomoto et al., in press], the sensitivity of
the original HSV-2 LAMP method was lower than that of
HSV-1 LAMP. Therefore, modification of primer design
might be necessary to improve its sensitivity in future
analyses.

As effective antiviral treatments have drastically
improved the prognosis of patients with severe HSV-
associated diseases, early diagnosis and administration
of antiviral drugs are critical for patient’s management.
Antigenic detection by immunofluorescence of swab
specimens and PCR-based detection of viral DNA in
clinical samples are currently the most popular methods
for rapid diagnosis of HSV infection. Although antigenic
detection of HSV can be carried out in hospital
laboratories, this method’s sensitivity is not sufficient
for the detection of active viral infections. Meanwhile,
real-time PCR is highly sensitive and sufficient for the

diagnosis of viral infections, but has not become routine
in most hospital laboratories due to expensive equip-
ment requirements. Therefore, samples must be sent
out to commercial laboratories for real-time PCR
analysis, and in Japan, it takes 2—4 days to obtain final
results. Although modified HSV type-specific LAMP is
less sensitive than real-time PCR, it could be carried out
in hospital laboratories because of its lower cost. This
method is also faster than real-time PCR and has a
similarly low contamination risk due to the closed
system of the turbidity assay. Moreover, it has been
suggested that direct amplification of viral DNA could be
accomplished by the LLAMP method from samples
without DNA extraction [Okamoto et al., 2004]. The
modified HSV type-specific LAMP, in combination with
direct amplification from swab samples immersed in
sterilized water, would therefore greatly increase
throughput, an important factor for clinical laboratory
use. However, as direct amplification slightly decreases
the sensitivity of the LAMP method, large numbers of
prospective analyses using samples in sterilized water
should be carried out to confirm its effectiveness in the
detection of genital HSV infection.

In summary, the reliability of an HSV type-specific
LAMP protocol was compared with virus isolation and
real-time PCR. Although the sensitivity of the original
HSV type-specific LAMP method was low for the
detection of viral infection, the sensitivity of a modified
60 min HSV type-specific LAMP reaction was signifi-
cantly higher than that of virus isolation, albeit slightly
lower than that of real-time PCR. Although this study
presents only preliminary results, the study suggests
that the modified HSV type-specific LAMP may be a
valuable tool for a rapid diagnosis of genital HSV
infections.
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Studies on Type=Specific Serodiagnosis of Women with Primary Genital Herpes

. Simplex Virus Type 1 or Type 2 Infection
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TMEMEBEAN LR X DERBRBC DNT, BRINILNRAD-1ILRA (HSV) DFRBEICEH D glycoprotein G HFIR
(gG-1. gG-2) ZRV\EHFRIE ELISA ZAU\T. BRSRNMISZMOTREMZREILIZ. BRICERD DA
NBNTULD HSV REBUVEIHFRE HSV MEDBHZETVRUE HSV-1 [C K DRBRBITIE gG-1
TASTBELCEDIE. § 388 41.2%. 5 4~5 BB 42.1% TH D, HSV FiKIIE 2 BET 100%EBHE &
MUEe HSV-2 2R DMBRBITIE. 9G-2 FENBELEEDIE. % 3 BE 83.3%. 5 4~5 BHE 100%T
P DIEo HSV FUKIEEE 4~5 BET 90.9%BM LB DI, gG MRZERL \ERUSRNEZRIE HSV-2 BERAITIE
(FEEBTEETH D HSV-1 BB TIZ bOUEE TH O,

Type specific serodiagnosis of patients with primary genital herpes simplex virus infection was performed by
ELISA kit using glycoprotein G (gG-1 or gG-2) as antigen. In patients with primary genital HSV-1 infection
antibodies to gG-1 were detected in 41.2% at 3 weeks and 42.1% at 4-5 weeks respectively after the onset of
the disease respectively. The antibody for whole HSV-1 lysate was positive in all cases at 2 weeks. In patients
with primary genital HSV-2 infection antibodies to gG-2 were detected in 83.3% at 3 weeks and 100% at 4-5
weeks after the onset of the disease. The antibody for whole HSV-1 lysate was detected in 90.9% at 4-5
weeks. Type-specific serodiagnosis using gG antigen was possnble for almost all cases of HSV-2 infection but
in half for HSV-1 infection.

Key words : Type-specific serodiagnosis, Primary genital herpes, Herpes simplex virus type 1 and type 2,
ELISA, Antibody to gG
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Table 2 Seroconversion rates in patients with primary genital HSV-1 infection

antigen 1w 2w 3w 4~5W 6~7W W~

HSV 0/21 0% 13/13  100% | 17/17 100% | 19/19 100% | 20/20 100% | 20/21 95.2%
gG-1 /21 0% 4/18 22.2% | /171 41.2% .8/19 42.1% | 10/18 55.6% | 10/12 83.3%
gG-2 /21 0% 1/21 4.8% | 1/19 5.8% | 1/17 5.9% | 1/12 8.3% | 1/3 33.3%

TWBEHERMRIEEZ S5>NDDOTINERE. 7 7). £3BET83.3% (b/6). H4B~FE5H8BET
KBlE 3.8 BB 22.6 [CHTALWLY 9.7 THDIE, 56 100% (9/9). FE 6B~ 7:BET 100% (11/11).
BEMRICEDTH 1250 1gG ARFEERFIE. Y % 8 BT 100% (12/12) THDE. gG-1 Hlxs
10.4 TH Do BHENERIERDDE,
b) BUSRN IgG Fulk (gG-1 Fur) c) gG-2 FUREIERFRN HSV FURE DESE

gG-1 FuklZ. % 2 BET 22.2%(4/18). 5 388 HSV FEEEM 18 BIDS%S 15K (83.3%) 7 gG-2
T41.2% (7/17). B4 B~LHBE T42.1% (8/ B THDIE. HSVHUE 9.0 LE>TNT gG-2
19). & 6 B~% 7 BET5b.6% (10/18) FBMT RSB THDES. 2 R (882, #801) DILE
HoOlE. & 8 BMUETIE 83.3% (10/12) THDEH. T gG-2 PWESBM TH DIES HSV FURIEEMTH D
B AHEERL TLVRWESDHHUETERUVLEIL 9 Bldd Zo

DT DEDIEFEMEL, 5 3 BEICBELERSE 4
BETEMEBDEM (723) S 1HHDE. FE.
#8563 [F HSV-1 AR TH D 2 BELE 8 AU

BRIC gG-2 IZN T DFUFEARICREENE, MBI R RO ERNIBEZ R ORI DNT,
c) gG-1 FAEIERRN HSV FUECORRE MBI NZARDER T OV AZDBEL THSV
HSV JikBM 38 MBED D5 9G-1 BB 14 ORZERELEEMC DOV TRETZET D2, IBID
M5 (36.8%) T\ HSV FAEM D 1 IS gG-1 ik BBHDHDEZFOTREM SAERZIREIT DIEHIZHKT
BRRETHDIE. HSV FURDHIAES 11.0 IEDE BAIZINRIINRBESB DT DRBRBIORERZE 5D
gG-1 FUKIE 75% (9/12) BB, 16.9 AET gG-1 41 CETHDe LA UMBNINRDZLEBRETHD.
EEET (6/6) BETH DI, DRBLHEED D EEFELND X ICEROA LML

S TWRDNEESRBUES. 8 FRIDHBNILNAZE
2. HSV-2 AIRSRIER 2 513 SMBAKDRRIR 181 FIDDEM 33 PllcEEFDIE, Ashley-Morrow

ftc (Teble 3, 4) | 57 67BBIC 2 U EFIMTEEHIZ DL THIED
12 BB DRI Table 3 2. ZDEE BH AR L ERE S B0, DBRHICONT 8

H7% Table 4 IZRUIZ, BREMAICEBROOEMZET DT HSV Flk S FRRN
a) FERERM IgG Filk BERO#BERE L ERSEEORNAERNT E v

2 BBET85.7% (6/7). 3 BBET88.9% (8/ EFSHNEL. HRBICERHRN HSV AlEREES
D, &4 B~FE5BET90.9%(10/11). & 6 B~ BERENTU\SDY, BRAEREC Gull ftORRLUERIESE
7BET 100% (11/11). 5 8:BUET 100% (12/ B HSV FIRIE S Y DWW TEEI L E & C ARIBOD
12) DBUEXRTHDE, 52 BELED 20 IFBICH HDZ UL, HerpeSelect(Gt MRL) DI57HEN
FAHAEEE3.0H05 240 FTHML. ¥Y1156T TS EUM L TSEOMBRET DE. SO0BREZN
B, RITDEFE 1 DEDIZBD, HSV-1 MFERBIZ DU
b) RUER IgG Fitk (gG-2 Hlk) THEBICLHBRT D&, FERROVR HSV FUFEE 2

gG-2 MEDERFOIBMXRE. & 2 88T 71.4%(5/ BIZ 100%8& L EDIZNL .. BFRN HSV-1 FuEd

100
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Table 3 1gG antibody against herpes simplex virus over time after primary genitali HSV-2
infection
ID antigen w 2w 3w 4~5W 6~7TW sW~
1 734 HSV 1.0 7.1 + sk + +
gG-1 0.04 0.04 ? ? ? ?
gG-2 0.07 0.67 ? ? ? ?
2 747 HSV 1.2 ? ? 10.0 + +
gG-1 0.03 - - 0.02 ? ?
gG-2 0.03 ? ? 2,48 T+ +
3 802 HSV 1.1 ? 8.8 + 16.0 s+
gG-1 0.03 - 0.03 - 0.05 ?
gG-2 0.26 - 1.08 ? . 1.58- +.
4 860 HSV 1.4 ? ? ? 7.6 249 14.6
gG-1 0.38 - - - 0.08 0.10 0.07
gG-2 0.15 ? ? ? 1.13 8.00.1 6.01
5 797 HSV 1.6 ? ? 10.0 4+ =+
gG-1 0.11 - - 0.19 ? ?
gG-2 0.08 ? ? 2.46 + +
6 882 HSV 0.1 - - 3.9 ? ?
gG-1 0.03 - - 0.01 ? ?
gG-2 0.14 ? ? - 1.52 + +
7 741 HSV 1.0 B0 + 13.5 T+ +.
gG-1 0.10 0.10 - 0.08 ? ?
gG-2 0.45 0.55 ? 8,001 s s
8 790 HSV 1.1 8.4 A+ 17,0 18.5 +
gG-1 0.20 0,18 - 0.18 0.19 ?
gG-2 0.1 c 174 + 8.78 427 +
9 856 HSV 21 e LR + S 2218 +
gG-t 0.34 0.20 - - - 0.86 ?
gG-2 0.08 53,84 S 4 6,42 . +
10 801 HSV 1.0 3.0 80 B T +
gG-1 0.02 _b.08 .0 ? 7 ?
gG-2 0.28 273,860 5.50 " U s s
1 [ 847 HSV 2.1 A R e R e
gG-1 0.06 001 . ? ? ?
gG-2 0.14 ~BUT - e RERE s ail
12 725 HSV 3.4 LA B . e R
gG-1 0.05 0.07 ? 7 7 7
9G-2 0.11 12:89 e o e i Rl
Table 4 Seroconversion rates in patients with primary genital HSV-2 infection
antigen 1w 2w w 4~5wW 6~7TW sW~
HSV 0/12 0% 6/7 85.7% | 8/9 88.9% | 10/11 90.9% : 11/11 100% | 12/12 100%
aG-1 0/12 0% 0/12 0% | 0/9 0% | 0/8 0% | 0/4 0% 0/2 0%
gG-2 0/12 0% 5/1 71.4% | 5/6 83.3% | 9/9 100% | 11/11 100% | 12/12 100%

BRI 22 2% B 5 4 B~ 5 88T 42.1%.
5 6 B~% 7 BETSH 55.6%E. KRB AHIIES
TERBDDE, Ashley-Morrow 53 HSV-1 AR
Tl 25 BT 50%75. 50 BT 70% 0 BImgT 2&
L. AHARIDEDDRVNREZRS L TLDHNER
BUIBBTH 2D, —73 HSV-2 DERBRRBIC ST,
% 4B~ 5BETHSV RADBH®RXKIE 90.9%., B
RENG HSV-2 FEOBEXR(SE 100%Z R £55
DHEETHIMBEZK T OETH DE. LD Ashley-
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Morrow BOIRETIERERE 21 BT 50%4. 50HT
8% BE L TLBD A IFERAREB AR TH Do

HSV-1 O#IREH 21 B S5 1 Hll (4.8%) TgG-112
NT DIUEDRESHDHNE # 723) SDEDE—B
MODEER S HSV-1 DRERD 10%CHDNEEDR
S VIMBERKDORICERT DWNETHD. HSVH
KAEE 3 BBRICHANE 100.3 &BDER] (#843) K
U 2 BEICHIFE 92.0 B DE/G 853) . £D
MDERD 2 BELFOIEBOWINNS 9.7, 5BER
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Fig. 1 Seroconversion rates of non-typespecific and type-specific antibodies against herpes simplex virus (HSV)

in patients with primary genital HSV infection

BTEI 10.4 THOEDEHNDEREBETHD
ZEHUD, REROREEEMBOTHBREZERE
H. g6 FFEAREEL TS EHDHBI O 2 BIEHE
BRIC KD T—RI—WREEZDHNIZ. KIC# 863 Bl
(SRR TH DED T HSV-1 DRIRRBIEE
2EH2BEICE gG-1 2R T DAL gG-2 IZWT
DFESEHBHENE, ABIL HSY fusdmLSL
TNBIEND B2 HSV-2 CHERBRBRLTVEBDE
BhNd, BVNEEFT VK DBBEEDRREL TLD
HSV ORI KD TERRA B DDA BRI\ HSV-
1 ORRBRBIT HSV B D 38 MBD S5 gG-1
FUAISIME(E 14 013 (36.8%) THD. HSV FilEDHUE
B 15.9 BLECRB2E gG-1 RS ERBHtEBDE
CEPD. gG-1 RIEOHRIEFIRMED KD BNETD
NTL\S gB. gD IZRTDFUEDHREDEL DN
EZ5N2. FL\ESOAL\E HerpeSelect-1 TEEFH
LTL\B gG-1 DRREDSDRBNEDHRESED D2
SEBEZBND, —F5. HSV-2 DERBITIE HSV il
£ 9.0 BIET gG-2 FlEH 2 TRBENTU D, CD
B2 gG-2 FFEHTKDB<HRLTLDDE, BEBE
AREDRLVESHHERT DNRESBUVEHEEZD
NS, HSV MiAREMD 2 Bl (# 882, #801) TgG-2
Rl AERLES . HSV FURAIRF VI HSV-2
[T DFERDERHEE A BNTREE DD, ZOFY
(g HSV-1 ORERMBIRD lysate ZARNTWNDEHE
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EZ5ND, FRIZKTODE L UMERITE. HerpeSelect
EZEANDZ EIZKD HSV-1 BRRREI D K 50%7
HSV-2 DBRH THIF RIS RNIC BN
TEETH D EHYBELE, SO 1gG FIFC DT
L EHBRRAEPHICHET D IgM R Z RSB RIC
BHTEDT V~DOBRRETEEFND.
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KAWANA TAKASHI

N%

@FRAZELBHRBOREERAR

BRBRGT B AN AL W R, TTEMAL
RA% A WA (herpes simplex virus : HSV) % &
WEPRAB L D2, HSV ISEBRERETLA20TEH
Bl A NATHD. Fhix, &5 HSV
PECRBERIZREBRESNLATWIPST
H5b.

HSV i&, ®IREET 57205 T CEERES
N THOARORE R IR REZ BT
Lk, FOLEIRTIZERLUTHMTIZR V.
HSV iEKEIZDA) FREMP T LR IAL
NEICRELSELETTEA Lo T, &
LHDsNizT A VAL Vo Th v, HSV iR
F D7 DITHE AR EH N OB REG: & BEE{L e
W TR AN = X LB T ET, RIFBRISD
BEIZCWBREANE VWS EZIAZMY, S HIC
BEORBRILZ I T HIKIT AAMAETD
S TWah,

AT, EEVEBAROESR E LTRHED
PEEFANNVRZADTRIEHR L T &R E Tl
A ONLEIZOWTHRTHI,

BHSV R0

HSV X, "Xy A4 Vv AWEBIZEL, &
150kbp D EHIN 2 KO DNA A WA TH 5.
L& MBI R T 5 K6 - WK

@T213-8507 )iliEhERKELD 3-8-3

FBEIANRAEEDIT a NIRRT 4 WAL
ENhTna.

HSV i2id, MEmMIC—#HR %5 18 HSV-1)
E2RIHSV-2) 2S5 C\w5b, ¢ MO HRK
gedRhrid, 17850, R, Wik Lo bkPs, 28
MWHEREFLETLTEETHLE, L LI O
APFRLTFLL )T Ay PTEEL, 1R
I IRET 5.

18, ARHCTINRE W) CTRET S Z
EXNREw, 28IE, MRILL > TRERETLIDOTT
4 =T Y% LRSS 5.

B & Bh HSV IE, ASHICACERELTY
BH, ARITIX 1960 FARITHR TR AT DH
AR RIZHA L TE TV A, FIZIEALD 50
YDh R E RA T DEMELALREVH L. £
MIZE 2 & 1960 FERIE 9 TH o 72 b DA,
1980 AL TIX 28 ICERH LT B EWHY. o
nid, 1ML 28I E5bETHRHELAELOTHS
A, FOKRESE 1 BOTUREZ ISR L2
DTHAHH. 2HOFERAREF, RELEIZ L
DRERLZ>T05BED, KB TEMRINIATR
LALL, AT 5~10%DHREFETH L. KE
TIREIAD 25%, BATIE50%8 FE )P,

HSV X, ACEET 2 EAMEMRLZEL- T
ME MRS REYT 5. HSV SR RA E IS
i, ®o HSV B REERL TR EFAL6N
5, FLT, BHLINHDIEILALTRTOA
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1) FIkg W % RS | HSV-22»HSV-1
ééz CHCED A
Za—nv
“round trip” #i G | < W
2) ML Oy — “grangliontrigger” &t
2 A L A /— @ (mj (@ /\
. 1
C am \- {L%EU @ : 4N AKTF
I — AT w AN AKET
T ., skin trigger” ¥t y
D W B %— eE N
® = e e
—_—

1 MREOBMANLRAY LV AORBRIEEIR)

AHSY & fEEE, TaoEEsENc, EHERL

EEDDH L VEEEELIEE L T2 L Bbh b,

BB RRED A A = A L

HSV iZ e o B4 2 S MEMEE EITL T
HIEMRE T 2B O = 2 —a ¥ OBA
RS 5. RS L T B HSV i3 5
HOFIECTHEIGHL I NS L FUHEMEL TIT
LCHEREIEST S, SO THML TRELR
BysLEIONS(EID).

gy, FIEHLSRTTFITL, RFHIBC
FET A LIFEEIIRETVWIOTI RN EE
2 TW5E, RFREHORIENIHIZTWA DI
BIE LW, HASNGRL &b & HSV A3 EE
L, BETAHIEILLOTHAH . HIV &R
BFRZ257a4 PRl e a5 s Twab R
ZIZUIFLIZRETHDE, Z0L ) AL

I230THAD. T, HRBIIHTH->THERE
FTLBENVEH, Bo RFTORERBIZEL

FTHEOTERVWPLEZ TS, EHRAML
WX oTHRTAEEE LT, &80JkFR
{9358 (innate immunity) D& FAE 2 5157,
HSV o Rk & Bkt vy 7oL A
004 004 — b & MY Vol32 Nod 20051

i, RO & E O, £ L CREETEL
EWHHRDH Y, ThENIEDL S X A=
ZEDBENTHEODHBHKDOSHHEIATH 5.
HSV A5k S: LT A SIEARER TIZ HSV 7
JhRRDoNBY, BETORE, EHGHE
mEshcwsrRETHSL., La»L,
LAT (latency associated transcripts) bR &G
RETHIH-EEINTVWIHEEFTH D,
LAT OBEHEHIZT— FE N TWwb ORFO A8
A NABIETRBEI AT — FORMDAT v 7T
bb o BIZTFEWORE L 72 EBEEZIH L T
Az Tk tvnbhiTtni

HSV OHEEMWALD A A = X WAL S805%
WA, G BUS S % 1 F RN T o BIETO
HMAFEL, FEEIFIEEI I LER
LRTWAEY, B~y ADERIZ L D B RENE
LTwamiaifipodricid, BEdhuns
HSV OBIZFAFEEL, S HIIEHSVIE LT
MUEhsza—aryddhsd vy dh
729, BIREREE Vo THEILELRNS HSV
PHHE SN TV BTN Z R L Twb

S, MFENARORINEENS IR ER L L
A BELELTE, Thbh, HEHICHSY
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BAED 728

MMMMM

D FE

HEAR (Hb b

(=) ()
AR R
7 4 U A

i 1H]

B2 MWEOBMANRIAYT L VAEGD ARY PS4

MG L7 Ao 1gG iz, adERE 2L
P boTRELAZLHTVE DR
Motz LaL, —AOD IgG HUKED 54
THDE, PDEVEDO AL 30~50%b V5
DTHbB., ZDIEIE, HSV O IgG Hitkiz HSV
WG R, (TEED HSV MBI % 2T LAY
HIEFBRLTWS., 2% ) HSVHifk2 B¢
B — R DN DR CIIHEEIC HSV O
MALDIE & TV 5%, RIEOTTREROFEBA
ZALNTVWDEDTHASS.

BB RBRROBIRNE &

HRREL T HSV MKICEEE 5.2 5 2
L BVWEITHEY, TOBFBHEELICL2ER
BRHERLER DL, BRITARN, LHEAICK
ERAMLRIED., BHAVRAORE OER
ISR L ETH 5.

BEOEEIX, HSV OBICEGEIFH 5, Ok
PEEFIC HSV PRI L= POFEOHE L
AT B L, 1 RUCEEY L2 NIZDUEA
WARZADEFENL VR, BEAVRADOFERITD
T, =7, 2 BNIRG LB A BN LR A
DEFED LV, HEAVRAOFBREYPELZ L

TR

HEED, MBBEEIRAVARZBFIIOWTH S
RIS ZOFERERLMR AL A, 1IEDHOFE
Fs 2 BRI L 72356813 85% T o 78, 14
T 25%TH-72. ULhrd 28ICEEL S
BRI BREICERL TS, L7zdto Tl
7-HSV ORI Zthd B Z L ik, FORDEREY
FRT B ECHRED, 22720 1 IR LGS
LHRTIIEEHL. 208, AL1MTHLD
BRI 5 A TERHEERLLTVE)THD".

BIEAE RYE Y 4 VR D

MO THERANIVANR 59 L - BEOHITHED
HPIDWTHAELAEZA, 20 70%134L
NIRRT AW R RG% Boio B AR % o 7z,
CO L) RMFIEEERTHSY 2HE L T3
tEzbNh3,

EERE L Vo 7o, EREOBEROBERI T
LAL%L, BOERRLEDALODHASVIZL S E
WO ZEFEFBRL T RWIETOBEIENMIE
VW) RENDH B,

HBANNZADOEE, € rh—VRBED/HAEN
MBI 2w, ILMORERFELRS

B & #kE8 Vol32 Nod 20051 — 005005
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Patel R et al. | Genitourin Med 73 . 105-109, 1997.

3 FHRIRSEC X FBREHOWE

NTwaZedds, LhL, OTFRIZE LR
&> HSV HEillt 1% HSV BB 0¥ % & 2 5 I,
HELRTEEZTLw,

HE T HSV BFED AR PSS LER2ZDO LD
WEZTWD, SREBEORERESE HSVO
BEW) 2ODHEHFEZERIIAN, G X
D dE L7, HSV B IREGIRIEIC A 5 25,
I LIE LIEFER LS h, b Lk cHific
EHVWEHERBEWIRE LS, REF LS TL
BHEERITRBIZWIILS RSB, Lrl, 2EBD
HSV i & 2 O FE R & 5 1LWERTO R,
BRI 2GR mENOKT & & b ICHEFEEL S
NHSVAHEESh e Z Lok s, ZOMERET
HSV 2kt 5 IMIZ 22 W BRvwoTthsr ).
Z LTRSS RRMIZIZ HSY Ol IE 2 < 7 B
ZELHHTHAH).

7272, BMAENKREL, AN o TEBRMIC
B NBIHENEL, $o20@EL
Lz eEbdHd, LX) HSV BT
RL T2 HSV SEIFEIL s s ERE W &
Ehbh b8, RV LITIUTTEROMNRIZT D4
B HwThHsr)., FLBEDL A, EHRKEY
LTw5HSV 2HHRTE 2 FER L .

006 ® 006 — Fpk & M Vol32 Nol 2005.1,

B P T O i & iRk

HBEANNRAOFFEE )BT L BEITPEY -
BHNICERKOA ML AERL, BEIZEDIME
WO - B - BI/HDY, ThZTFT
QOL 238 hbh b, Zok ) LRAFNRESL
FIZHEME R P LABREY, WORETLO
PEVITR. ALCERSETLE) OTHE
WAL W LE, BT LD R EOREANDEY
DLE. HOREOEE, FEHKIBTEL20OT
Bl I RFLICLEVEARECEZ LW
IBD B o7

BEIOH LT, BELTOLD % 3 D0HEIE
BEZOLNTWS.

OIERD B L 22BNV R AT A VW A%

BT ##9 % (episodic treatment).

OIERD BT 2R ORI OB BBIHLY A
A2 RA L CTHRIE® ¥ 2 5 (patient initi-
ated treatment).

@B AV AELRAT A2 ZLIICLD
FeaE % P 2 % WP % (suppressive treatm-
ent) TH 5.

RAERRIZBNTHRATHR TS 5DI3ODH
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Thb.

46 ML EARBNC R Z < Y ETIEEE, 1R
AICHNRIRE A S Twb, CDCOF A F
TAYR, NV YORRELR LT TR
N THSL S NRBETH 545, AIBTI—EES
C ORI R o T v, BRI,
acyclovir 400mg %= 1 B 2 B, ¥ 721i%
valacyclovir 500mg % 1 H 1 [H, 4 H#&Ni
MRA4 5. B3 I121& valacyclovir % v 72 389
FoOMBRER LA, 77 RICENTHEEL
0% s hTwaY. BHUCRAT20TZ20
BIfERASLEE SN DAY, 6FEIZhl->TIRALZ
BlIcid, BMER o2t HELTwL 0,
ZHRIFELEITNSRVE ) TH A,

Valacyclovir 2 & 28l EICIE, ) —DKk
ELHARRO LN T, AEEFRATS
EHSVICEER LTV ARLWEROMPIIE RS
BEFABEICR-2EVHITETHBY Tz
Eit, KDERLERTABETIIHEREZNAL
FT%L, I —D2DLEE, ThbbiA~D
BIEOLRO B TIENTELNTH S,

INLOFKEEEZ DL, HATH R Ak
PIRZDEICE->TELVWLDTH A, BTE,
HAMIBIYEF R & HAREEIRIEE S0 OB 457
BE IR TARESTAS L) ICEZELRE
LTwab,

ANBUDA S BEG LT E 2 HMAL R 4 VA
BICBVWE VDO EZEBLE. ZOLI I N
A L TRAZERZED L) ICHLTE Lo T
H5 M.
ZORMUTIARTHETHLDT, MEES 2 DHER

B

FaVPIEED YD PP UEOWIE L W2 50
Mo v, 7272, HSV OFEHLIC I AR OE
BRI, PRz SRR ORBE EL
TWbOT, BifboRYyRE s, 22k b
BEEZWSTFRT 500, SBERLRITE
O WHRETH B,

1) BIFIE | MEEEOE» S, SRR 4V AEY
fiE, ppl6l-172, HF R, JI% HE, ATA AN
P E2—, HE, 1986.

2) Smith ]S, Robinson NJ : Age-specific prevalence of
infection with herpes simplex virus types 2 and 1 :
a global review. J Infect Dis 186 (suppl 1) : S3-28,
2002.

3) % W EBEALNRAY AL ARYEE ERAHO
EBE 49 : 1365-1373, 2000.

4) WO = EETRUEHEEE. BARRIK 58 779-
786, 2000.

5) Feldman LT, Ellison AR, Voytek CC et al. . Spont-

aneous molecular reactivation of herpes simplex

virus type 1 latency in mice. PNAS 99 . 978-983,

2002,

Lafferty WE, Coombs RW, Benedetti JV ef al. . Re-

currences after oral and genital herpes simplex

virus infection. Influence of site of infection and

viral type. N Engl J Med 316 © 1444-1449, 1987.

7) Umene K, Kawana T : Molecular epidemiology of
herpes simplex virus type 1 genital infection in as-
sociation with clinical manifestations. Arch Virol 145
1 505-522, 2000.

8) Corey L : The current trend in genital herpes.
Progress in prevention. Sex Transm Dis 21 . S38-
S44, 1994,

9) Patel R, Bodsworth NJ, Wolley P et al. . Valaciclov-
ir for the suppression of recurrent genital HSV in-
fection . a placebo controlled study of once daily
therapy. Genitourim Med 73 © 105-109, 1997.

10) Corey L, Wald A, Patel R er al . Once-daily
valacyclovir to reduce the risk of transmission of
Genital Herpes. N Engl J Med 350 © 11-20, 2004.

6

=

BIK & BEW Vol32 Nod 20051, — 007 €007

-197-
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PESR NIV A DZ W & i

— 35t DM i) —

N % i *

B BE mH 5

i C &I

MEERANRZIFHEA~AL<Z 7 4 LR (Her-
pes Simplex Virus: HSV) 1 # (HSV-1) %
72k 28 (HSV-2) WEX>THRIET 274X
HHRIMETDH 5. Bl OBEH B R RBASE Y —
NA TR LB E, FeHuiediic oo
10 ERcisgoEmz b D, EME 5 FHl oK
EBDHY, HRPEOPTIINRY 7 3 V7 R
FERXROTE2ME2EO TS,

FRTIEMW L RO BE OBIFANC D W TR
72,

BAHEAN R T A VR FEANNRA Y A AR
BT 5 DNA VA ILAT, K& IIFHEEY 150~
200nm TH L, WEOER X Wiy

- 0 RS oo

Kawana Takashi
* M EREREE B R ER AR
(T 213-8507 #5112 NI ER K ] 3-8-3)

5 HSV-1-HSV-2 LwwifEans, HSV i3
AORIEL B E 1 5B T 5 L I CHTEL, &
P HEMRE R BT UAIBEM AT R MR
H) WCERET B, (IBEATRRE CREEE L o B A
ML TREL, BUMEOKRE « BB, &

CTHRE L ORI & 1 BIBBE N ORE R KT
5, BRL w5 HSV B2 FiEML Lok
BNL, 056, BEOREC L D EHED
Mzohsd, Lrl, RFH - B0 0EHME
TI2EWHEIBI B0, RERFKRT 5.

BN BRI TIZE EBRICST o
5, HIFEAO TERSHBRLIZBEE2E Y, B
BT TCRRBELLHEOL2HEEE2ED.

FIFZ3FD T HSV IR L-8E (Th?
FIBLYIFE LIRS) &, T CRMERTRELT
Ve HSV OFIEIEALIC & b #10 TR ABN 2
BE (S EIEVIRRYIF LS b 5, HiE
EHERER TR TH B8, BETI G
PR O TRBINTE 3,

MR HSV-1 X HSV-2 L b WRB§T 2 D
TRLRHED SHEBRANVRZ BNET B LB O
Xruens,

& O HSV B ORIEIR D AR + T 41
KEILL, SR BEERESLFHL,
B 2B BEREMED BWERD S I &k
F, oI E - {EERTHSY 2864 2
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bDETHS, ZOXI LRI EHFEBLTCRLOD
O BBRSEEEZ TwD, HSV i3y
Te S MR BT 2 e o IR ER b B
L, ELEREET 5,

2. MBAIRIADLHT

HEBERIZB O TE, MR BR L ERE 7
RS HSV OB L 20BN EVWI 2%
RodZengFROONE, —HTIE, HBHK
IS RERANV R IBRIZRZ 203, BIOEBRT
HBZLoHEbRDOND, ELWEKEDOT
5 Z L d HSV WERRTH Y A M AEDH B

ERARIOMHR Vol 57

DTHICEERTH %,

BV MBS~ 2T B0 T B EREEIR R
ZOH T TRMMBTRETIEH 543, TN
BB RS TREIC BF T 2 $1RIBT 30 L A A
B, HRODIERH-D, BESERD D &
LbHD, PRV R—ABEDOISANAEVHO
ETHL, ZEERERTOT, kB EK
B9 5 2 &b RYIT, R TREEZK TS 2
ERDEVERTH S, SHECEEY « AR
EETET 2EBRANRZRE B 2 Bz
RIDIIBEEYRHY, Zho LEHNT5LHE
BH 5, FICRMsEEE (Lipschiitz iE85) A
PHIRANRAAER BB AN S 2 ENH DT
EEEZET S, SAMOBSREIZH S,
MIENMObLWI EbHE L, EEREDWHNE

Tl BRPRREDN S HT-HUBEAIILRIDHE
R 48 B R
¥ % PR HSV-1 FIRk
HSV-2 #Ige
JERIY: HSV-1 FEUIRHum %
HSV-2 JFEWIyIst
HSV-2 ¥I&H (HSV-1 BERHY)
B O HSV-1 B%
HSV-2 HH
2 MBI DOERSE (ig)
<R
(1) 58 a) %
b) HH
(2) WO
a) JWEDOEE (i) WHEHE (10ELE)
(i) 8 (5~9 &)
(iii) REE (1~ 4@
b)  FE (i) &
(ii) =
c) FR®Y LSHERE - S
(1) &
(i) #%
SFHRED ABIRZED L {, UTOEREH 3

(1) FEHEEL
(2) BBl - IRER
(3) #higErEiR (Bl

sberg FEMREF - BEIELK) OA
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L5,

—Z A VAR OB, YA NAERE
BEFEAT 2 RN & MIBTUA I X 2 ISk
Hwshb,

HER AN DEERE LW R A
WICEREETH S, ZOHEBE, FIBPECEVT
HaEF sl any, BER E7~
WHFEH) K-> THOTHELERTES LS
Wix %08, ZOMOTEROBOEEEIZZE T &
R, F I FERIRIR L ERES TR D
FRBEBEAERODT, INE-IMEEE I
L, 22 THRERHPLEERD,

(U mEsw (R4)

REZW L, OV A VADHEERE, @74
NARRFUROME, @7 4 VA DKERH®E
(PCR#%:%) nEMBHVLLND,

OTA N ZADORBRE

(1139) 109

—OMWRTITAZ 2D TREVOLRES TH
5. ERRBEGACRETH S,
QOIIFEH %
RELEEBL, CNPEHENXATS NEE
W, HSV-1 /213 HSV-2 o0t 3 2 HoeiEs
Jr7a—F itk ERAWTA X 7o HSV &
JufR 2 4R « FIE $ 5 A7k T, HSV-1 B
HSV-2 B bHpITE 20, HE@Eicbd Y,
LK< 5 W TR A 5 0T, HOCHME D H
g CIREICREN T E 5, KEERETIX
B SE DY, NS WIBE R RHIE T
TEEN P VKL 30 BEEEOBMETH S,

:@ﬁ?f&i EHFER ICTE N0, BUE R
BEORW, AEBRTESCEZDHLWHED
'L‘Hfﬁﬁi\f%‘f:hf%fc. FNTIGZ D AEE LT
BN EG LT &,

OB H %

HSV BRI EERINE 774 - LTH
EFL, #DE® DNA % PCR (polymerase chain
reaction) & ETHIEL THE T 2 7T, &

F£3 HBENILRREBEICTVVES

FRAER L 0 SR L 7 MR R RSB (Vero 81 1 As S (Lipschiitz) #7213 Behcet

k) CEmL, K5, BE LD K e
21, MfELIHERT 2 MfEESE (cytopath- 4 S
ic effect : CPE) SR &snNIEF&1LD 714 VR 5 Pagetii
ORgBEELND (BH1), 2T HSV KR e
B"]&VWX%/7U*3"IVH{$§FHU)’CI§J%&@ 8 @{E'Iﬁ%ﬁm
DWEZRITI. bok bHEERTHETH 500 9 B
ETI2~THLDHY, AFEBRESVLOT 10 2 ofh

F£4 HERANRIADBERDETE

VEN S DAL PCR & LAMP &
E = 1& =3 =]

RE =] = = =]
PR 2~7H 1 B 1~ 2 RS 15 53~ 1 B§fE
RAT Bt R 2l HBERRE HEERE

v 4 b A ERER A RE (1)
HAT FER L BRI B 119935 DNA O—&D & DNA O—#dD &
avyIigx—varv AV IFx—¥ar
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