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A VRFR L AR EF S 22 YR

AERHIAL - E- TA22 4 - B4 T R FHS% L ELISA YR
G AT Gt R iRER A A3 502 4 = o 3h IgM B lEG 76 4 =
(76/502 ; 15.1%),19G 15 1 60 4 = (60/502 ; 1296) « iz s 4 Hfefk 1 77§ 4 %
18.7%(86/461) ~ B & 5 27.3%(126/461)~ & J§ =7 ~ ¥5A_1% i ¥T 20.9%(97/465) ~
ol i 12.19%(56/461) ~ 4 5k 4.6%(21/461) % o iR 41 4 o

FERALAAITEEBEEL e 2 BEZ AL 76 B 1M F2 % A& 4~ 47
%%ﬁﬁxﬁ;ﬁ%Axwﬁgﬁéﬁg%ﬁﬁﬁ;mﬁuﬁ%ﬁwﬁﬁj
1WA B R EBERE QM 2 IgGHEE B F 5 44 c A &R &
365 A =k 5 F 2 LELE AR B S L 13% (65/502) -

He 37H 57 =B P BEx > 194 > 4384 o RAMWEAT A3F 2
® e 4K 21 4 (21/57 ; 36.8%) 0 % Rk ik 6 4 (6/57 5 10.5%) ¢ £ &K - T AR
Fe~Eokid 14 B s 25 4 (25/57 5 43.9%) -

SMUFEAARALE ET L r’é;%?é HRATE 0 =R o AL
TRAFBAFE - HIAPRFRE CBMEL HELAAL > BIEMFl
e &

3, Ho

ML @ Rt~ FER LA AT - T 2 BB o
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From Jan. to Sep. in 2002, we used ELISA kitsto screen Lyme disease. In 502
tests, 76 tests were IgM positive and 60 tests were IgG positive. After confirmation
with western blot test, 58 were positive IgM western blot, and 11 were positive 1gG
western blot. 4 cases were both positive in IgM and 1gG western blot test. During
this period, the total positive rate is 13% (65/502).

After clinical investigation and serologic follow-up, we defined 57 cases with
Lyme disease during this period. Among these cases, gender ratio of femaleto male
Is 1:2 (19/38). Areadistribution covered Kaohsiung city (21 cases), Kaohsiung
county (6), Chiayi county (1), YeeLin county (1) and Penghu county (1).

There have been near 90 accumulated cases of Lyme disease in Southern
Taiwan from 1997. Both these clincians and residents in Taiwan should be informed
of alert and attention toward such kind of insect-borne infection and its protean
manifestations including fever of unknown causes, migratory oligo- or poly-

arthralgia, fibromyalgia, polyneuropathy and erythema-migrans like rash.

Key Words: Lyme Disease, ELISA, Western Blot.



¥4 o 21982 # 7 LAk Willy Burgdorferi € _Ixodes dammini (3R % 1.scapularis)
%

Agd k3 se 75 % % %= 5 48 2 &7 > B. burgdorferi senuslato s F3 %
Ren% B4+ 2. p % B. burgdorferi senuslato @ 4r3 > L 47 I = Borrelia species

or genomic group » 4 %] 5= B. burgdorferi senus stricto, B. garinii, B. afzdlii, B.
japonica, B. valaisiana, B. lusitaniae, B. andersonii, B. tanukii, B. turdi and DN127 -
I3 L #73 hBorreliaspecies ¥t 4 g3 5 3 XopiEo B ow &3 B. burgdorferi senus
stricto, B. garinii, B. afzdlii ;uj,?‘f ik aggd %k *s ¥ 2 eh Borrelia species
B €342 M3 b hfpiomk e B AR A G T AR LI RIE L (W

BA S R) IR ERE G OIRE T SRR L R
2 g2 e S HLET S W ok FRE RN G 2 B g k2 g%

VE1987 # 2 1 E 4 1 SHEIRA Bl A EER R 20 F b 0 4 g
V2 “fl'i A 7 W 254 A K 27 (Erythemachronicum migran)’ ¢ » ¥ 2 &

HRPAMaE e a %o tmt o § A2 R4 DR £ X ahd Rl WE RS

PF S AMAR R PR B 2 A SR A 23 3k 2P S AME
R DB R A Sm % &ﬁﬁﬁ@ﬁﬁéﬁiéi% P Bfs I AP T
S L EREERS LS B0 S

FET R IR U S m)ﬁ-‘, 7] ?g AFFrRGED - LT %%:f?ﬁ?,ﬁi
Dt o %A FE B M ATREBE TN A 0 4 F PREE- B R t“:f}%
BoBE RARORREGEEFY o JIRR AR K ARG A e
R A R B A WEE RIT RS SR R I AR ]
ZIAFER T AR A PEES TP HLE o D RSP A K
hA b B ETRAFE O OBRA L RFIFP D F R P2 }a’ CERP G TR
1 R SRR SR Iy o TR W R AR 1 °
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Liaticdh i d AR R BLEP - AEP BEPFZLARpL 4 2

Tk & HCde Pl E i 2 gk A 8 0 A ERBE R 2R BR o

(D F5t4a %% PBltubefcf 3-4ml g > MpkF LA A 1702 § (T
o FREEIEMEEF UG SRR Y TR o

QAR HHh @ w4 Bi Mm% In e (erythemamigration)®  4x
AxBMmM® % [ ehg 2 B MR R R ) TR AN A RE T
ik o 48 6045) 0 = %ok AT-TOC k4 0 7B B E‘ﬁif*’:?"‘
H_HELAPRES -

B)lc e : AR L 04PN » FRARB* I FiInhME > ¥ Ui LR
Pkl (TRAPFEHF o IgM Full € 4 2-83F 15 I 0 1gG FLR P ¢

A 8ikfs I o

(4) s FIEIE B % o Tk o AR > 50— B B Rtk i o

O)FHR* o4t F o FRER PEFMFE R AT o

(6) s randeiieg & g 3 2 ZH D) @ F £d 32 F g 2 Gldcts
F DRI T PR R RN S LR R g2 RIEN
BIF a0 2% 2 BB OR AR - FM Uk BB K (Mol 8 AR S > 8

TR AR B SR A R AR A4 ME RS EFF) -



2FW R R LR A TR
21 p e * Mg A R A E 2 7 B. burgdorferi senusstricto g % o & i ik 48
ok SEfEE LA A T2 (ELISA)B M F RE LR R NG 2 &
B2 (TR o
22 RIB g+ it ig en B, burdorferi flagellum 5 i3k > # 2 %1 B. burdorferi
senuslato - & strainvariaion > 487 @ * o e B 0 4 8
& R1Jm 4 o $2 B. burgdorferi <7 1gG 2 IgM -
23 3
231 Ry B enpEs o ¢ * PBltubedc & 3-4ml & > MEER L A 704
F TR o
2.3.2 ™ &JZ : PBI tube 3~ 3000rpm 10 4 48 » B~ F iR & % vid o &
¥ % Wk 2 i (CSF)%-20 kg o
233 @®mH2 el
(2.3.3.1) Dilutes Wash Buffer : (Wash buffer concentrate: D.W. = 1:41) -
(2.3.3.2) fe % samplediluent : 2D.W. : sample serum = 200N: 1800N: 12N-
(2.3.3.3) e % IgM Conjugate buffer: 2D.W.: Conjugate= 100N: 900N: N -
(2.3.3.4) pe % 1gG Conjugate buffer: 2D.W.: Conjugate= 100N: 900N: N -
(2.3.3.5) fz %l Substrate buffer: OPD tablets= 3000N: 1N -

(23.3.6) # I Strips #ic B “7f 2 A £

A\ strips # B 4 6 8 10 12




Sample number 8 16 24 32 40

Wash Buffer 300 300 300 300 300
sample diluent (mL) 18 36 54 72 90
IgM Conjugate (mL) 1 2 3 5
IgG Conjugate (mL) 1 2 3 5
Substrate (mL.) 6 6 9 12
234 a5 3

(2.3.4.1) 2~} 96 antigen wells packet » 4¢ » Samplediluent % = blank ~
pre-dilute specimen (1/200) -

(2.3.4.2) 4r » IgM/ 1gG calibrator 1 ~ 2 ~ 3 - seadl theplate > *x & 120 4 45
20~25TC -

(2.3.4.3) 12 1X wash buffer 7% 3= -

(2.3.4.4) 4c » 100ul IgM/ IgG conjugate » *x % 60 4 48 20~25°C -

(2.3.4.5) 12 1X wash buffer 7% 3= -

(2.3.4.6) 4 »~ 100ul substrate » < % 30 4 4 20~25C -

(2.3.4.7) 4c » 100ul stopreagent » 4c% S~ i > Hppd d § ## o

FE

(2.3.4.8) % 490nm Plwx k& o
235 &3
(2.35.1) IgM &% & s 12 blank ~ calibrator 1 ~ 2 ~ 3 ek & 5 frfd & &k
B(#» % 5 0~0450~0.800~1400) % & ¥ &R o

(2.3.5.2) 19G & # o s 2 blank ~ calibrator 1 ~ 2 ~ 3 s 3k @ frfa & v 3k

8



(4 s 5 00240~ 0.600 ~ 1.300) % #14x o 4 o

2.3.6 2|3 :IgM+: 0.350~0.450 IgM++: 0.450~0.800 IgM+++: 0.800~1.400
IgG+: 0.150~0.240 > 1gG++ : 0.240~0.600 » |gG+++ : 0.600~1.300

237 Ble 7HF 7 ‘T H 4 spirochetal disease(+- syphilis, yaws,
pinta, leptospirosis, relapsing fever, periodontal disease.) ~ p % ¢
% 7 i (4o rheumatoid arthritis, ANA positive, SLE) ~ H @ '
i % & % (4 Rocky mountain spotted fever, CMV, HIV, EBV) -

'+ @] : Standard curve of Lyme IgM ELISA test:

1600 y HH.6803044

140 G
120G
100 G
08 0 G
06 0 G-
040G

0204
OOOI/ ‘ ‘ ‘ ‘
020 & 1 15 2 ®

WP X ghit &P Sk (TS calibrator 1~ 2~ 347k @y it & calibrator1~2 -3

Gl ek e

'+ @] : Standard curve of Lyme IgG ELISA test:

14 y 88890007

12 |

08
06
04
02




BP X PhiN & S TS caibrator 1~ 2~ 37 E R B

HIPL PR R TE o
3.3‘{&5:)}%6‘% E BLE R

31 El Eﬁ ‘F g—pt\.&pé‘%

y it 2

calibrator1~2-~3

3.2 B3 : B.burgdorferi senusstricto = specific protein (5 d 7 A& 4~ B » 2Ri{s

f& er( transblot ) 3 nitrocellulose strips *

#¢ %1 B.

burgdorferi Ab» R| ¢ % strip * < B. burgdorferi Ag 5. d conjugate

it * (goat anti-human 1gG with akaline phostatase) > # {& d

substrate( BCIP/NBT) & ¢ 2|3 o

33 03

331 A2 Al

(3.3.1.1) Dilutes Wash Buffer : (Wash buffer concentrate: D.W. =1:9) -

(3.3.1.2) p= % 1x wash buffer (10x buffer solution 190ml + distilled water

10ml + 1g wash powder) -

G

&4

sk$h 14 % o

(3.3.1.3) p= % alkaline phosphatase anti-human IgM Conjugate: 1x wash

buffer=1:9 - — i test fie 2ml -

(3.3.14) 7 F strips#ic b #7/f 2. 328 £
FA \strips#p 2 3 4 5 6
Wash Buffer 32 48 64 80 96
Blotting Buffer (mL) 8 12 16 20 24
Blotting Power (g) 04 0.6 0.8 10 1.2

10



Conjugate (uL) 4 6 8 10 12
Substrate (mL) 4 6 8 10 12

332 ta&#H 3

(33.21) M4+ B AR iR > BF R RN o

(33.2.2) *t & w 4e » 2mL Diluted wash buffer> RT > 5min; = #- buffere

(3.3.2.3) &I} Antigen stripe > £ 4 » 2ml 1x wash buffer solution » @ “c
» 80ul IgM serum locator in channel 1 > 20ul negetive control »
20ul specimen > -k T 3= F 30 » 43 °

(3.3.2.4) = #- Blotting buffer » 12 2mL Wash buffer i+ % 3% » * =t 2 5
A I

(3.3.2.5) 4 » 2mL akaline phosphatase conjugate solution - ¥ % g & -T
o b iE* 20 248 o

(3.3.2.6) = H conjugate solution - 2 2mL Wash buffer i+ % 3 = » £ *
AR E 2 3R 2mlFk- > B 504 o

(3.3.2.7) 4 » 2mL color developing substrate solution - ¥ ™ g T -
i*% RT » 60min - ;1 g F & ¥k o =4 substrate solution -

(3.3.2.8) 2 2mL Wash buffer i+ 1=t > £ 12 2mL D.W.i* 2 1 =X 5 Br

o °

343 54 :

Controls + +/-

|gG Non reactive control
93kDa, 66kDa, 39kDa,
23kDa, 18kDa
93kDa, 66kDa, 60kDa, 45kDa, 37kDa,
|gG Serum band locator 41kDa, 39kDa, 34kDa, 31kDa, 30kDa,
23kDa, 18kDa 28kDa,

|gG Weakly reactive control 41kDa

11



IgM Non reactive control
IlgM Wesakly reactive control 41kDa

41kDa, 39kDa,
23kDa,

IgM Serum band locator

3.4.4 &% *|=_: B.burgdorferi senus stricto 23§ & p| :

Any 5 of following 10 bands :
1gG positive

18, 23, 28, 30, 39, 41, 45, 58, 66, 93kDa

%t B ix significant B. burgdorferi proteins: & | % 48
1gG negative l
FANM S S F B 2-AHEERK- X o

IgM positive Any 2 of following 3 bands : 41kDa, 39kDa, 23kDa,

s %y 2 ik significant B. burgdorferi proteins: % f 4% 8
IgM negative |
FANR 0 L 24 BERK- K o

12



A4 F¥pmom RER A TEIR
4.1 e HFEdT ~ e f
R R R P EP P AR A LB BER
FEE WM A T EN O RZ PP E T AT HEZEREERE AT
FERT - FF AP e B URFE I TH R HRBIEE
GEIP A P Eeiia) Ad BRAFwHAT P RAZHMEFR F
TARAM S FREMTFL AT F - m o R e 3R
AZARFTHRYBIEESEN P RT AN I A
4.2 B R Bk — 8 A e 5 3% i (erythematic migration) B~ 4 x 4 X
6MM’ ~ | e 22 B stk B2~ & Fjehsputum £ 0 4e » o5 3F chNormal
sdine s 7 T 35 (6045)i +rPw > S 2R M E D P F A = HE 4 P
bR
43 5 % — 4% Sk o F (heparin) > P~ 1ml £ & #4432 BSK-Hu % &
SR o B4k iRt F 4 (1000xg) 10 A 4RE 0 HE L o 2
g (12000xg) 20 A 4k P RB I AR o
4315 # & -5 5m> 9 Iml B3 RBBI BSKI B EAY £
= 4 > Ry (120009) 20 A 40 PRI B ALY -
432 % F %% (CSF) M & — 25 3ml > 4 %5011 1.0m €441

i
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4.4 A Z

A4L A Ko — o fF @ ruiEez 7 3 Rle & ErFFva dim
2R Ay S B @ BHA P IURE 0 B RRBT T
6% Rabbit serum z_ modified BSK-Il 33 % &7 o ¥ 2 LiE* Sccis %
FoAWAB AL L T A ALY 4o~ Rifampin (50mg/ L)
Phosphomycin (100mg/ L) ~ Amphotericin B (25mg/ L) - % 3 & & f1 31
MR T RBRB BT It > B RARE G RN E A2
2 ERE

4.4.2 5 % — P 10ml 2_ 5 % 4edpga &) (heparin) > P~ 1ml £ & 4283
7z 7 6% Rabbitserumz BSK-H 3 % A ¢ -4 &= ¥ 5SmL rculture
tube» H 4n 2 {TH.w (1000g) 10 A~ 46fs - #r% T_\L N R

(12000g) 20 4~ 4 » ikt BT % A7 o

44.3 = j;F': wF—P0mH¢ Iml & F&EFET BSKII & A¢ - &
fBzw o Hapgre (12000g) 20 A 4 0 TR BT B ALY

444 "% %% (CSF) M &k — 45 3ml> A %5 013 1.0m £#46 7
A

445 % E R 36C °

446 GHRBEE FX 1 HRFELE IR FARYRSY, LR
FEgh R e AL TF A ok (dark-field) i £ 400 2 gL B iF #5442 I
L BB

14



A5 R
A5.1 15 (4t ¢ %7 ogn 43588 /) (Borreliaburgdorferi) 2 £ % i 4o
» 15%¢:H b > & KR L5ccE Fvial> ik 2-70 sk p i
452108 A% A28 RO EFTIBIEEL TR o
AS3 B R P AIL MR ERBEL (e 2 S FE %) T RETT

BAMARF Lo R g #1834 A RRFLES

%‘J‘ o
454 % B R
FF- 5 B FRR(e 71 0F L~ Laminar Flow ~ % ¥

-

¥)> 1 %52 Laminar Flow *+& % 1 i¥@ § 12 759 Fpvp i > 2
EFOTHE - E X3 P ATy B L F2 UV e HiE- B2

T FEE R VAL kE2 ko
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BN T

(1) mpiasrsiriE AR pPL -2 1434 -840k 8 F
5% 2 DAKOEIAmethod & # > % & 2. & A ic& 35 F 502 4 = o § {21k
44.4% (223/502) » -+ 4 55.6% (279/502) -

B A ek R 39.8% (2000502) %k f B seF 0 11.4% (57/502) % p F s
245 6.4% (32/502) %k p B & B 0 2.4% (12/502) % p 5 % i > 4.2% (21/502)
kpEHRE K > BB ¥ F 35.9%(180/502) -

Areadistribution
300

200

100

160

140
120
100
60
40
20
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E: 3 AN

140

120

100

80

60

<19 20-29 30-39 4049 5059 >60

7]
B A TR P 3 U 18.79%(86/461) ~ B & 27.3%(126/461) -
A 2~ ¥ A 2 BT 20.9%(97/465) ~ v i 12.1%(56/461) ~ A Sk
4.6%(21/461) % » (FI 383 Henta Rl TH 2 A > € dimE - At
P g B R ) ¢
O REHBEA IR R AAASIERI G 76 IgM B A X
(76/502 ; 15.1%),60 i+ 1gG I |+ * = (60/502 ; 12%) o

Ji

(2) ELISA & Hr 4% £ 12 MRL western blot 7376 f# IgM ELISA Bt 4 = #
3 58 4 = westernblot #+ £ 5|2 1&% ;60 B IgGELISA {4 =¥ >3 11
A = westernblot i+ & I5 445 - ELISA 2 westernblot 32 % 15 4 & )@iﬁ 4
Ao RERLFOESHMELGAT e d 3 ERZRREEHEF L 137%

(65/502)
(Blz )id = % 252 IgM:
nl EEGEESF SENE BRSSP

- . :

= | 3 BT
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(BT ):e > &gz IgG:

(3)53f Biak i % 1 2 Tk s b Serum Positive

BB A O - 5°°

%2 dh i A Bt 502 4 “°°

= oo 3R 65 mAminbE A 30

%o B¢ 57 LATH F 4R R FE 20

up ol o W

ST B EREE - 71 o Negative Postive  Second+ serum

194 » 4384 o g AE T Serum Positive

A BT R K 21 4 (2157 5 36.8%) » & 2284 ik 6 4 (6/57 5 10.5%) »
EEM - ZHE S EHBL 14 > 2 s F 25 4 (2557 5 43.9%) o Tokk R
% % 33.3%(5/15) ; B & X 66.79%(10/15) ; "o Fai 66.7%(10/15) ; #E 4+ i
5 33.3%(5/15) -
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/
i
-\
3

x%fﬁarm FERAMNEFRAREAIY EROPEELRA T2 TH
W d P REZITS N2 BEALASTZ AR 946% 7 > 522
FRO8% > Flpth FEB  feli FIHR L HERDE G oy
Bho i DRt R RV REFOTRET > S DBLIR LD R
BoX A e FHEEDE T P EDUTE XA A A R R
J5 = B. burgdorferi -

FiomTek t 3 TR REWLE D 2 LA ME R (AR ke
)~ B AR A (AR RN & L 2D Rk~ p AR RO
KE)e T pmaiERRF I EA LR AMERE - P BAAARRA L AL D
AR F 0GR G 2 BB LER o AP et R £
BA g ]2 o LR > 3 p B BUE IRARR T -

BREHG TR A RAR AR T TR ORARLR M o R 2 e 4
£31F 502 4 =t o3t 65 REiRHE L A =0 H ¥ BT LATH 4R AL G o
57 B ER TE194 > 238 A o R ARFATF LG AED DR L H

A (21/57 5 36.8%) > B 2281k 6 4 (6/57 5 10.5%) » £ & E: ~ 2 Bk~ B
214 s HiwF 25 4 (2557 ; 43.9%) o Teh5 sk 8 4 33.3%(5/15) 5 B &
66.7%(10/15) ; *“p A4 66.7%(10/15) ; #4541+ i= 5 33.3%(5/15) ° % "H F A
AEALAED S BFCHFRITE O
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