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Ak T - R R - (NSL) 3 B R en 24 45

/> +7i% (NS serotype-specific 19G ELISA) » ¥ * e £ i g % » 2 &
R R Y S R LU S S Ry - R S LR TR
o Ay 3 1997-1998 £ B & B AR RE Fw Rl T RS R 4
3 oF g %% o+ NSI serotype-specific 1gG ELISA & ¢ frfifliidshiz 3 2
WARM L A B el R 2 B F L I T REAY o AT RIERA
ZESPHER A o He T FARZFERL GFRMEEF 0 B2 R
MA R R L BERE AR FARE R TR BB B B2k F AN
VITRRIA KGR T2 ARR R B FE pA L AR PE e AR - R

M AT 04952 06 ERA U AR LD  BALE 54D A

fe
BAF A AR RANLREME RN BT BN 0 LR B

b

A F Al R g DRk H ]2 19 5 (1988 & g )
A)% 5 S FAet (0-10%) 0 2 fergE a2 it > B R 2365
% (1942 & 3t 2 )65 30-90% ; FAEHE A > = SR S0t F G 30-70% -
g %ﬁﬁﬁféﬁiiﬁ‘-#ﬁ%ﬁl‘%ﬁﬁﬂ&%@?%iﬁﬂﬁ SR EROEP R
LoBy R 2 ap e < F A5 SRR FIRRARE F
R4ORELHG B HolE ke e 0 T 1942-1943 E(F v 2 F - 2
gﬁ:@i)&%lﬁ(%’i A )ﬁw) ~ 1987-1988 & (& - 'J{gﬁ:;,%.*)\ 2
2001-2002 & (% = 3% & p#)F v A RHCDF L BN T o AP el
B o 2 581943 e s A hnad AR T ARLAEEFEA  He

MR IR BT Z AR R MR B FREY
X

3 25 4o 8+ 1987-1988 & 2 2001-2002
ERAES- UL UFE R SLANHIZ AR TR ARG R
BE ARG -

etz @ Z 24 - p A% % ~ ELISA ~ 2& SR Rd - (NSD)
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We had previously reported the establishment of NS1 serotype-specific 19G
ELISA for dengue diagnosis and seroepidemiology. A retrospective
seroepidemiologic studies on serum samples collected from residents of Liuchiu
Hsiang, Pingtung County in the southern Taiwan during 1997-1998. The results
demonstrated that NS1 serotype-specific IgG ELISA could replace PRNT for
seroepidemiologic study to differentiate JE and dengue infections and for the
dengue serotyping. In this three year studies, we carry out seroepidemiologic
studies to investigate the seroprevalence rates of Kaohsiung City, Pingtung
County, and Tainan City for the understanding of population infection rates,
individual infection times, and the dengue virus serotypes infected. The results
showed an age-dependent increase in seroprevalence rate for all areas studied.
Overall age-stratification analyses showed that most of the young individuals less
than 19 years old (born after 1988) were antibody negative (0-10%), the positive
rates then increase with age, and reached up to 30-90% for the individuals higher
than 65 years old with 30-70% secondary infection. The age-dependent
seroprevalence rates correlated well with specific time period suggesting that
dengue fever is not endemic disease in Taiwan and most infections were due to a
few large-scale dengue epidemics from imported dengue viruses in that four
larger dengue epidemics occurred in 1942-1943, (possibly DENV-2), 1981
(DENV-2), 1987-1988 (DENV-1), and 2001- 2002 (DENV-2). Our data also
revealed that majority of population born after 1943 in Tainan City are naive to
dengue virus infection and are at high risk of infection with all of the four dengue
virus serotypes. This is in contrast to Samin and Cianjhen districts of Kaohsiung
City, where about 25% of residents are dengue seropositive due to previous
DENV-1 (1987-1988) and DENV-2 (2001-2002) large epidemics, and the
population is at high risk of DENV-3 and DENV-4 infections. This study
demonstrated the non-endemic status of dengue in Taiwan, with low

seroprevalence in young age residents.

Keyword: Dengue fever, Japanese encephalitis, ELISA, Nonstructural proteinl
(NS1)
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SRR AN E FEBF RS TN A TEY - xﬁﬁ@i@yii%
Alw] (7)) 2% iprs %3 2001 &4 & 7 1994-2000 & fF & @ E{Ti.‘[};’af}ﬂ]
2_t5 ¥x4p 8 (post-infection) = F+ 218 &7 A {7F7 7 » W RE L1
Hp ~ Mo 4p HP B2 15 4R HP 2. E/M-specific IgM and 1gG #%8 2 NS1-specific
19G #idf F Jis > %A § 2BA%FE R B E BN R - R o g
SR BN TS s R AR A 1942 & 0w a2
PRy BRIk ia T EFA AR P ERT AR L ER E R
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AFRZ P PR EAP EF eI R AR Bl sl
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S F A R & o A 2000 E R ABED EFHAFTY 0 A B B
P ZAFAFE (AFZHAATI ) A HB®RE (A F2 ) w4
BCRE (BAEL) EH4F DR (L) 7 L5704
EWKFE S AR B ERK G M 20 p o 19 A
(1986 = 11is 4 ) Fidbb 5 F355 8.8% 0 20-54 4 (1985-1951
£ a4 )5 18.3% > 55-70 p F (1950-1935 & & & 4 ) &
28.2-66. Tk » <>+ 70 ke (1935 & vz 12 )5 62. 4% ks {2 o
* dengue NS1 serotype-specific IgG » %% - X % & :Jﬁai)pg\;i—’.b.ii
FAIN O BT E - AFE RS AL R TL AN B R R

TSR AEF - FNEFERS R CEREFEFZE A ER
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FREdl (&) B4 45 2 > E3 B T20 4 - 57 f2 2
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EUR 2R A B2 AT AR B ST D R
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E?Jf%iiﬁ?ﬁi%“ v F R K 380 X o ki I IFR-EL L
A Ao FEd AL ia® § B fiﬁ%wfﬁﬁ
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BEAFS - AHERABRLFFRPERRT 2 PRELw
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6. ELISA(E% % & % & #77%2 ) : NSI serotype-specific IgG
ELISA: £ b ug/ml, 100 p1/well of H tk¥Fiid D2/8-1 & 4
Tk B# (coating) i 96 i HrE »xip & b o jfifs » #-7
7 ONSI #elehimiesy & 0 et 10 3 R84 > 1001 &
STCTF s 1 P ez % 1 i e ik A 5 4 local
strains of DEN-1 (8700828), DEN-2 (454009), DEN-3
(8700829), DEN-4 (8700544), JE (JaGAr strain) virus ~ %
no virus negative control o jFixis > 4 » 1:50 Frff4F iz
Rl 2 FRa g F 1l e g e x 101000 A 2 L& 3k
[gG it —dBip s s & & » 3 3TCF B 1 [ FF o jhxts » 4o
» 100 1 1 %% = 5 % pNPP (p-nitrophenyl-phosphate) % if iF
* 30 4~ 45 0 £ * Dynatech MR700 i £ »c i & 2| F &
(microplate reader) & & 405nm plexk B (2,3) -
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L ojfHP 2-4 a3 A RBiTe BL(2FL 372 1 h
B2 ER)- A RLEERLE T EHL PR L A KRS B
E R EFHEL A W5 5-9~10-14~15-19~20-24~25-29~30-34 -
35-39 ~ 40-44 ~ 45-49 ~ 50-54 ~ 55-59 ~ 60-64 ~ 65-69 ~ 70-74 ~ 7579
280+ Ak o maL X TIT 4 S A RILEEEAR XD (0]
- )o

2. mFIMEB ML A RRET 0 BT17 Lp AR - AR
F 117 = (16.32%) % B AE % £ & > H ¢ 55 i (7.67%) %3 4" =%
B4 m 62 (8.65%)F - g A(R-)

3. E# kg FRMBMEIF2Z M Bl - 5 age-dependent
seroprevalence rate sz % > Ao & E# K L e AR B E
B G R Apm o B P 1042 Eauis did ¥ < 5L FUARIS1(0-10%)
9 65 g ¥ (1941 & 1230 414 )§ 37.78-68.89% 5 FkitE it o H ¢
A7 X R —’lb-?‘ﬁs 10-20% > A = =X R %LJF," 17.78-48.89% - = 70-74

A (1937-1933 & 414 ) M 125 4 § (68.89%) » 4 % B 4 &

$20% > @ = SR A K F 48.89% o

Y

4, FERREUROHIZ BRAI - FIMA1T o fFEREE
T b ? £ 150 B p REE R S IRAD L MR A P P
2 05-13 # o &% &7 £ 145 *(96.7%) ™ 5 dengue NSI IgG +=t¥
Bt o w4l 5 rsi't%_dﬁ ool E 1998 & 1~ 2000 & 1=~ 2002
# 3o EEET RS Miﬁfa bl A& 4 pessen NS1 IgG $~
Moo 5300 R AR TR SRR LIRSS BT -
TRFPFIAFEMERLE (NS R ) AR IEEFLEER
F o A WA TSR G R TR R AR T A L AN e
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5. N-FFEApAR A28 FUNA I RZ 2 ARE L F
age-dependent & & 5 & oL 7 31 W 4 i B > Figures 3A ~ 3B~ 2 3C &~
WA eae® (20073 A ) A KRR(2006 # A)% 3229 (2005
ERL) PR P RES PE KT RHE KDL
1942-1943 # (¥ i 5 % = ']fﬁfﬁ?—a—) 1981 # (% = A% & HE)
1987-1988 # (% - 3| % & 4 ) ~ 2 2001-2002 # (% = A% £ p#)F w
ARAREADFELIHRNGT - Pl 77 UFREAFE G227
pattern 22 A4p 02 > ig 3 & X 1) 1987-1988 # ¥ - A1 F £ pHF < n i
8,38 (Figures 3B 2 3C) - o~ & # «pattern P27 & { Bhr 3 z2 5
Ao izl & F23 % 3] 1987-1988 £ % - A% & :}?a:% LR fFen

(Figures3A)e 2 s g 280k (20664 ) L4 % - g %

H 5L H - AFE AN 1942-1043 & LR E AT R S AR E

2007 & ~a® - AFEpas 2 iniFL A& A G B 3 2007 &

$PFEABINFLERE A TR AP AT 840 LA TR b2

Eg (PR S EAZ RS N DRURFN ) BEE

7 35-64 kB3 & ehpg 4 &K > @ 3 1933-1038 & [ ) 4 hE i
(]

RS N RNTEEES e L L R
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GRLHE S LLEY 2R RE T ARG B DL
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50 fRAQ R RE > sz = 7 - 2 NSI serotype-specific 1IgG ELISA -
TR R LARR YEIRAEF - AR R F X
B2 A% - i m+R 220734 (23)

A A r gtk A 1097-1998 # R ie 7 B K AT IR AR w B
T FREF YL o A% %% Ko NSI serotype-specific 19G ELISA £ v
frididmiz 3 2Pt (7) AR & > AP A oad EFwm
Mo i FomE R T Tk fEE KRR TR b 2 18 AR 3P (post-infection)
npREAYFAY o RE S PR S AR P 2 E/M-specific
IgM and 19gG #48 2 NS1-specific 1gG it ~ & » B % %1 5 LB r <
BB E - g R P EELE T R AMIE o 2t NS
serotype-specific 19gG ELISA & 4 Alig %+ B # &k & {7 0%
Epmd i Alu B (12 04 ERAPAEZED ZAF AFRE (A7
B+AA2 )~ A% B RE (22 ) 74L% C R (a2 )~ &

THERD RS (\RL) EFFLFLERHT 0 5T EAEE
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EH B9 16.8HEA TR L 0 A 8.9%/F - =t i % (Manuscript
submitted) - 5 #F R AP AR LD E¥5c2 (A%RF )-BEL+ 12 (B
B)-AEEPE2 (CFERE )»ﬁi%ﬁﬁ%E(DEﬁ)@FFf’

Py AR G 21.0%% R AEF LA B 141%R AR L @

6.9%NE - R L o 2B BREP > A BLES T L PR AL F 7
PO B (T3 5B (47.6%) > H=x 5 A4 TIn2 (182%) B L7 %z
2 (113%)> % B&7 ¢ 2 (85%) H ¢ L B4 %2 AR
97 20%% 1987 # R 4B ¥ - WUFLHF 2 GG 0% 4 A R
%E 198l £ 5 - AFE A > BFHhRE LB L B ERNT L
R A HMTr BL(2FL AT PR 2ERET) REFFAY
BEETG 16T R L EFLH Y TOINRE AR L 0 @
8.65% /= B 4 o

13\\-

FRANARE R P EMREFLRL MR B RS
BFmAnm o B¢ [t 10 A5 (1988 0 fs il A )% 5 R FAIA
(0-10%) » 2 fsSE# & + = @ Hf4e o &3 F <30 65 (1942 & 1
WA 2)9F 30-90% : FAEE A = SR A F 95 30-70% - AT
EFEGH o R AL A o A

E AN g p z*" B> ol BEor B R AT 2R L F i 2

'h_‘\

#2 R o P#mﬁ?&f% ER=x]

fi/,% A ARG PR RBDEFEIRNER A SRR BELH

B b & R e 0 T 1042-1943 & (F i 5 ¥ - AlF £ p4) 1981

i
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SAlFE RpA)G E SRR BT o

W S E iéﬁ#@%iﬁﬁﬁﬁﬁﬁ’%ﬂﬁgﬁﬁﬁ
5 989% (E# 1T-T9A LTS fLr4cx4c®) (13) 0 97% (&
#1545 f 24wl 5o 3 W) (14) - 69 % (#rf &8+ = &
EELS) (15) » 189 (#i #&brrRiTE2) (16) » 3 66
9% (#& 1-82 gtz 42> &) (17) fr 45 9% (&# 18-45
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41 * NS1 serotype-specific IgG ELISA = ;2 » sV ip4=4h = = 7 54

FMAENFF RAIRZFIRL FFRMEGFIDAFTT > H7 F R

PR R LBESEARZLEFERAR LS R LTI LR 2ZFE

Fa s FABG ARG R EHBRT AL E e X7 R

oA RN TARE R - B AN AR E ARG L TR
3

WAKHARZFE AL FRME IR AFE RS 2 Ay
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FERS L AR - AL - AFERAF AT RADLAF
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Table 1. Summary of seroprevalence rate of dengue virus infection in Tainan City.

Number of Case of Case of % of % of

serum samples Positive  primary  secondary % of primary  secondary

Year of birth Age collected cases infection infection  positive infection infection
1998-2002  5~9 44 3 3 0 6.82% 6.82% 0.00%
1993-1997 10~14 58 0 0 0 0.00% 0.00% 0.00%
1988-1992 15-~19 53 0 0 0 0.00% 0.00% 0.00%
1983-1987 20~24 35 2 2 0 5.71% 5.71% 0.00%
1978-1982 25~29 35 1 1 0 2.86% 2.86% 0.00%
1973-1977 30~34 39 2 2 0 5.13% 5.13% 0.00%
1968-1972 35~39 36 4 4 0 11.11% 11.11% 0.00%
1963-1967 40~44 50 4 4 0 8.00% 8.00% 0.00%
1958-1962 45~49 49 2 2 0 4.08% 4.08% 0.00%
1953-1957 50~54 52 2 2 0 3.85% 3.85% 0.00%
1948-1952 55~59 50 4 2 2 8.00% 4.00% 4.00%
1943-1947 60~64 50 3 2 1 6.00% 4.00% 2.00%
1938-1942 65~69 45 17 9 8 37.78% 20.00% 17.78%
1933-1937 70-74 45 31 9 22 68.89% 20.00% 48.89%
1928-1932  75-79 46 29 10 19 63.04% 21.74% 41.30%
Before 1927 = 80 30 13 3 10 43.33% 10.00% 33.33%
Total 717 117 55 62 16.32% 7.67% 8.65%

*Serum samples were collected from volunteer residents at northeast area (& 4
2 ~2#2 1 h 22 |2 2)of Northern district, Tainan City.
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Table2. 5 @ B|& K5 & #pF “‘1;)133 B 20 18 PRAR P o R A 47

|

T ABE TR e NS1 serotype-specific IgG ELISA
f=h

JE D1 D2 D3 D4 cC
TPk 25 68 1994/9/29 0421 2205 2.183 1.82 0983 0.106
B 13 64 1994/9/30 0.156 1424 1419 1618 1.208 0.205
P s 1757 1994/10/1 0.14 0818 0.603 0406 0352 0.155
HIp gk 28 41 1994/10/16 0.132 0357 0.216 0.167 0.139  0.124
P gk 1055 1995/2/10 0.125 026 0178 0.185 0.164 0.12
P gk 36 56 1998/10/30 046 015 0.171 0178 0.128  0.082
119 22 1998/11/1 0.126  1.155 1.017 1.847 0.856  0.198
PTENZ 44 1998/11/9 0.154 0358 037 0925 0.19 0.178
Fpgh 19 75 1998/11/22 0.741 = 1988 2.013 1.743 1308 0.121
=13 71 1998/11/25 0.671 0735 0.669 0.639 0373 0.104
e 07 60 2000/8/1 0579 061 0529 062 = 278  0.196
Feylh 36 43 2000/8/13 0.645 0.619 0467 0.534 2226 0.364
P EN2 520 200009/1 0342 ~ 2.603 2805 2548 1.764 0.169
e 19 64 2000/10/7 0425 135 1359 1313 0908 0.152
=1 61 2002/8/27 0.561 0.851 1.753 0439 0313 0.302
Hip gk 23 62 2002/9/9 0223 0512 0938 0334 0227 0.193
N 8 45 2002/9/17 022 125 L1117 1.139 0.788 0.187
PR 1 72 2002/10/21 0.501 = 1817 1967 1.321 1.146 0.2
1716 56 2005/10/5 0211 0384 0.737 0.235 0.138 0.126
1=8 79 2005/10/19 0.526 1468 2.157 0.658 0.204 0.147
1=10 67  2005/10/23 1.343 2202 2303 099 0293 0213
e 24 73 2005/11/26 0.144 109 1261 1084 0969 0.136
B 32 46 2006/10/27 0.304 0923 0.751 2481 0375 0.105
6k 30 12 2006/10/29 0.59 1752 1.248 3295 0.695 0.126
PTENS 20 2006/11/25 032 0774 0.692 0.65 0.603 0.156

28



Bl—- ~ Age distribution of confirmed dengue patients (columns) and the ratio of primary and
secondary DENYV infections (lines). A total of 218 postinfection serum samples collected after
1-7.2 years’ infection from confirmed dengue cases infected during 1994-2000 sequential dengue
epidemics in Tainan City were analyzed for NS1 serotype-specific 1IgG ELISA.Age-dependent
dengue virus infection in Tainan City, 2007 (dengue virus serotype 1 infection).

Age-dependent seroprevalence rate of dengue virus infection in Tainan City.
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Bl = -~ Age-dependent seroprevalence rate of dengue virus infection in Tainan City
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Bl = - Age-dependent serotype distribution from individuals with primary dengue virus infection

Figure 3A. (Tainan City)
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Figure 3B. (Pintung County)
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Figure 3C. (Kaohsiung City)
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Bz - Age-dependent dengue virus infection in Tainan City, 2007 (dengue virus serotype 1 infection).
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