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Dissemination of Borrelia burgdorferi and immunological responses
after experimental infection in rabbits
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Abstract : The visceral dissemination of Borreliz burgdorferi in New Zealand White rabbits
was evaluated following intradermal inoculation of 12X 10* spirochetes. We inoculated Borrelia.
burgdorferi B31, B garinii KW1 and B afzelif S13, respectively, and monitored the dissemination
in the experimentally infected rabbits for 28 days. In the B burgdorferi B31-challenged group,
the spirochetes were completely cleared in rabbits at day 1 and visceral dissemination was not
demonstrated. However, B garinii KW1 and B afzelii S13 were found to successfully disseminate in
visceral organs of rabbits during the experiment period of 28 days. And experimentally infection-
derived immunological responses in rabbits were identified with enzyme-linked immunosorbent
assay and immunoblot analysis. Based on these results, the differences in the virulence of Lyme

borrelial strains were proved in rabbit model.
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7 A= ZREEA 714, U BAAAM &4
AA 2ot Y€ Anste A=rle Yy g
0| ZANE Lodes damini $} I pacificus™, @AM E I
ricinus ', QRN M= I ovatus 8} I persulcatus 2 L A
AR’ Aot FhME [ persulcatus 502 BIF
Z QA YA ojdge AEZA T per-
sulcatus , I ricinus , I nipponensis 7} A4 &1 Qle Ro2
&A1} ¥ Baranton ef al P& YW YO
7]+ Borrelia spp. & B burgdorferi sensu stricto, B gari-nii ,
B afelid 3%22 EH3AA%. $EvsEy B¢
19923 ol AAE T persulcatus 23¥ B burg-
dorferi & {2 FAHLEA FUAANT YES ¢4
Ve & NS o™ 1% B afeelii B B garinii o] &
g FFo) FHAA 29 o Y.

2y FE M E oty A Aol FE A
Gy 4ddo] 4FHo2 FeERnd vzt flof of
Ay EAARE7} e A= gt add: &
T332 A B burgdorferi | i E JAFHAA = [
persulcaus 7t 2 RE&e ZYE 95AY F9L
202 B burgdorferi o U] ¥ ¥ BEARE ZAHF 4
B e dEiE Aol 434 el THH
ﬁqlﬁ,ﬂ- )

A& 4 A HEI =} o ¢ G
7] WS 44U A A AYA Fde] g4H
o2 FyEojolt o}, WA O FYH L 7] o
Bydiod nhd §F4 Zukerythema chronicum mi-
grans, ECM)o] §A@3 02 yehed 1 d@zrs}
20~40% AEolH® FAbo] glo] Yo Ao
F5 5% 934 85 59 AUFHLE YHUA
U A% A4 & 23 Fol 40 YeUiE &
' Aoz geiid B 27540 YA &8
A% 3 o] uj¢ o ft. ¥ B burgdorferi 2 A&
Ayt Gge] QolME R B H$ YAAFo

TR, A, AR T 228 dde BYgol b
EhbA FAY £ AGuge] o] vt 4
of ojglgo] war®,

A 2de] A F2 enzyme-linked immunosor-
bent assay(ELISA)L} indirect immunofluorescent assay(IFA)
T Boe] $AYY & A AEHY PP
ECMS] W33y &l g&3n Jled 3% »
29 A4 dE GdFFe e viAY + ¢

ov” YA SE $287] 9814 immunoblotting ¥4
& T 3he §AZE Yok H2de Fo A
¥ AdE Hse FHEL A3 (polymerase chain
reaction, PCR)E ©o]-83} 1 3]t} Lebech ef al 29] A ¥ o
g3 FHEL AGEE B0y RFEd Qo]
4979 £ & Fole gAY UUFY £
HEFE ARE B¢ 2794 dAE 837K WY
9 2oF e v gAY dRE ¢ F AE AH
o] o

2 A3dAMe eI T B g mAge 2
EZNE A48t Jlon ad A=A gdue
Q79 B burgdorferi, B afzelii R B garinii 7} ¥2] §
of wet oo ¥ A7/ Yadidy Alg o Uy
A7 RFF¢] B burgdorferi sensu stricto B31 # 3 9}
SHWEHT T B garinii, B afeelii & 7t2} E7]9] 3y}
o 4oz FEAIIL F AVEE & F 2
o] EXIE AxE FHES A4S SPCRFY
southern blottingS ©] 83t #Qlgqom FAl4 7 3
Z1z23d ¥ AFigE FPAt 2¢ 522
HYZ A (ELISAYE AH8-31e] ZEA 7Y FAY7te
¥gtE AL on o] & immunoblottingg F3) <
gz gt

NE 3 WY

AHTF : B burgdorferi B31(ATCC35210) 75} B
garinii KW1F & 3digtn s o] JEudo
A B afzelii S35+ ZYRAY EFATRAA 27
Tggot 2 Ay AHeSgh 9 279 29
4 QA FF 9 v Barbour-Stoenner-Kelly(BSK 1) ul
Ao HEsbe] 34T CO, incubatoro A 1337+ kg
F 39 Ags g FAG o] N¥EFY ¥
A& A7) Aste] 249 238 1x10°mIZ 3
A AT EF9Y 20004 & 353 9] mouse(ICR)e] 33}
FAL At Mouse HEE 19, 3¢, 544 HEHH
£ biopsy punch® o] 83 4AF F 4422 & BSK
I wi=jol chA] 2F2F wfFata QhAlof Auj g F4)
T80 F& AT E U O& YARHEA AT
+§ 1x10°mIZ 2338c E7]8 0|48 4484 79
Agol o] &35 ch

telEiel JEN Al - 4¥8 Eve 4%
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11939 F2A=A @ E 7| (New Zealand White rabbit)
& Ao Z Agd g 4¥e Ao 34
4vi2l & ARG AT RHE 24 Aol BYAA
2] dexamethasone 1mlE& Z&FAME thg mouses] 7
gulate Mol 348 ATFE 1x100miZ 23
O AZEFY ImE & AY 8 E7o HuFAE
Atk olF HF 1Y, 157, 2%, 4F HH 02 47 1njg
8 E7& $itutav4(Mgs0,) $4& o83 ¢4
AF A Og RS AN &S Hrzy, 4 8d
Bolol gd} vh(synovial membrane), = %(fascia), YL
A(lymph node), 4l‘d(pericardium), A< 7 “h(meningeal
dura mater) 3¢ A|BE F#Hog AHI{Q A
7 37\ N8 E FRe 21F e EFF micropestie
ol gate] g vhg BSK 0 wixe] HFujgste
34T CO, incubatoro) A v}t BT R E A
ey YA ¢ Jxo 2 F712HE PCR FA}
E 913 DNAE $&3= A 82 o/ &3 A

4 @Y% AZHEATS 2AZAAA Ao ¥
A BE3te 200 B #8$thrl ELISAS} immuno-
blotting& o] &3 HARHA HEFHE A E 4Y
o o] &3ttt .

Zt HI7|zHolM DNA £%F : THEL 94982
93] A28 2Ao|A Appel er al®9) Wilo] wet
DNAE #2383t $28 23 ¢ micropesteZ 2
o7l F digestion buffer(100mM NaCl, 10mM Tris-HC,
pH 8.0, 25mM EDTA, 0.5% SDS, 0.1mg/ml proteinase K) 500
HE Y3 50T A F2H(12~18N2F L BAAT
ojgfzte] 23N A 2A F{4& 5 12,000pm
AN AARET F 2L 33 YL o] 83td FHAHY
Hl¥ 0 2 phenol : chloroform : iso-amyl alcohol(25 : 24 : 1)
EYE S00pE ¥ DNA 328 A8t o] 9o
At & A3 AL ethanol 7}ste] YAFAAF)

I A 70% ethanol2 A HE th AXAIAT o]FA
%2 % DNAE TE €3 94(10mM Tris, 0.1mM EDTA, pH
8.0) 25p12 A ¥ -§A1A PCRE template DNAZ AL§-31 %
o},
SeA A4S HUY 4UT DNA FEL 9
& AL4-8 primer set: Marconi®} Garon™o] AL&% A&
Z02 8o FEARE AL ASAAT FHEL @
HugE GA & F71 22 A 328 DNA 2119 dATP,
dGTP, dTTP, dCTPE 2}z 25mMo] 552 5 dNTP
£ 20 W2 ¥ 10X buffer(50mM KCl, i0mM Tris-HCI, 1.5
mM MgCl,) 2.5, primer set(20pmol/pl)& z+z} 2.5p, Tag
DNA polymerase 0.3125U)E #Ulétn HHEFH4E &
Z uk23lE o] 25plo] EHEE { F thermal cycler
(Hybaid Limited, UK)o| 4 £% DNA 3%& A =83
th W& £ 35 cycleE AP o A cycleo] AF}
87) Aol 94TAA 28 302E<t 7H2 T F vlcycled
94T A 452 %3t BALE, 47T A 4525 27
g, 2eAA 18 302E¢ FHAEE AP
T3 kg NS 2CAA 158G A& f
AFozM A Fgol o] FATE FHATE ¥
o] Y ¥ 1.5% agarose gel electrophoresisE Al A] 3}
target sequence®] FEAF & QAT

Southern biotting : PCR Z 3} & ¥ DNA band 7 tar-
geto] 5= B burgdorferi sensu lato 16S rRNA sequenced]
HG3t= bandE Ec|F o2 #9187 939 southern
blotting A #3t%ich A719%5 0] ¢ gel& depurination
£-9(0.2M HChof| 108, ¥ AJ-§-<8(1.5M NaCl, 0.5M NaOH)
o 102, 88 9(0.5M Tris pH 7.0, 3.0M NaCl)¢el] 10&
Al § X transfer solution(20X SSC)ol 90% uHg-A|#A
nylon papers] HA}3lA ). o] membrane$ 80T AEFLE
o 2A 7+ AA 3. o] F A4 designd B16S oligonu-
cleotide probe(5'-GAACGGGTGAGTAACGCG-3)y& ECL kit

Table 1. Nucleotide sequences of primers for PCR used in this study*

Primer set Plus strand primer(5'-3') Minus strand primer(5'-3")

B burgdorferi B31(BB) GGGATGTAGCAATACATTC ATATAGTTTCCAACATAGG
B garinii (BG) GGGATGTAGCAATACATCT ATATAGTTTCCAACATAGT
B afzelli (BA) GCATGCAAGTCAAACGGA ATATAGTTTCCAACATAGC

*From Marconi and Gamna26 with corrections of errors in published sequences in two of six primers.

- 206 -



(Amersham, RPN 2131)& o] §3tof #|#3|Ate] Aa4]
o} w2} labelling 3 T} hybridization, membrane washing
B4E& AR T detection §4-& 23} Xeray filmo)
258 =242 g 5o band7} YEhE A g #A3
At

ELISA : E7ld HFE 249 YT AdFE
BSK 1 Wil &3] 15747 Mg S83] 34
g zk Ao g AL 8,000pme 2 3055 YA
% 2 HAE Il 2550 T 2439 o) ¥4
o} & sonicator(Vira Cell™, Sonics & Materials Inc., Dan-
bury, USA)E o] &3] 60Wo A 102 7tE 22 103 %
SRR Aok A2 §9L Lowry WL o) &
gto] 9 HHg A ST ool Fuj¥ 77
o] chuld 3418 phosphate buffered saline(PBS, pH 7.4)
of lpg/ml F= 2 31431} 96-microtiter plated]] welld
Sop1¥ BF3ke] 4ToA s EyEt HAS AT #d
< 27 plateE PBS-0.05% Tween 20 §4 02 SE
7t 3 M)A 5}al 3% bovine serum albumin(BSA) £ %4-2
200p18 73] 37T A 1A 7H5 <t blocking& A A]
39t} thA] PBS-0.05% Tween 20 £ 02 587+ 38
AHFE F 1:4000.2 NG 220 YT 34
ztz} S0piwell 53k 37CAA 1A 7HES FU-FA
uh8-& A At o] A& PBS-0.05% Tween 20 £ 2.
2583 AHF £ 1:400002 34 % horseradish
peroxidase conjugated anti-rabbit [gGE #7138 F 37°C0
A 1A 7H5Qt 8- A) 7] 51 PBS-0.05% Tween 20 £ 40 2
A AFsgch 712 A(0.1M phosphate-citrate buffer,
pH 5.0 25ml, 30% H,O, 10pl, o-nitrophenylenediamine
10mg)E S0piH FF8to] hadA 3083t wHEAIZ F
25M H.SO.E SOplwell £33 w8 L FAA7|2
490mmo| M FREE FA3HA

Sodium dedecyl sulfate-polyacrylamide gel electropho-
resis(SDS-PAGE) : 2% 991F0] & immunoblot-
tingg A A1817] Y8 Laemmli®2] discontinuous buffer
system& o] 8§ SDS-PAGEE A Attt & Al A
£ gel(100x 100X 0.4mm)L 12% polyacrylamide gel&
o] 43ttt #dy UIF FUF} sample ¢5(0.1M
Tris-HCl, 2% SDS, 20% glycerol, 1% 2-mercaptoethanol, 0.
001% bromophenol blue, pH 6.8)& &g 3t 100T &
FZoAM S8} Azstn 24e] AEE bromophenol
blued] 47} gelo] uldel] o] E w7}%] 20mAZE M 7|9

FE F 993 EME 98 Coomassie G4 3L}
immunoblotting & A A 5} 4 o}

Immunoblot : ¥ g FYHFE FEAT E
oMol HAurE FFE A H8d AFHEE
SDS-PAGE% § Towbin et al 8] Wl o] wa} A7 95
G gelo] Bl AJRE 140mAE 1A]7H5-<) nitrocellulose
membraneo] A 7)A HALE A A3} Nitrocellulose
membrane®} @A FYRYH Z A E2 AEH 7}
EYFE H4AA ¢4-834 wgg 428 U a-
kaline phosphatase7} 2 3% anti-rabbit IgG(Promega)E 1:
750002 3 Aate wreAZl F 7]FAEQ nitroblue
tetrazolium(NBT)3}  5'-bromo-4-chloro-3'indoyl-phosphate(BCTP)
g F7hete] BN g FEHo2A g9-34) §hg
FEE ATt

2 o

E7 oM Bty B2 . 22 YT g
) AFe dEHo2 ZPAR ENolA gzt
o & YT BEE ZAMIST). B burgdorferi B
31(ATCC35210) 258 AgF oz 7PA7 YT
MeE AE 1939 ZEFF9S frzdqA HFS &
F7t BREHALU ol F 4731 YT A HE
Ade 94979 Fuig R PCR BH R4 &2l
57 @gteh

B garinii KW1 #F& Z9A7 4¥82dMe HF
1950t B39 ARZAN 17T BEE
A arzdn ATHEFAS 2L ZL F2 9493
ZH(left axillary lymph node)flA EelHgion, HFE
27Fo e HERY PR 23F, +F SR stifle joint)T}
F A d (elbow joint)e] A ¢ TH(synovial membrane), 3
Z o 92 HN7ZAYTH(left and right superficial cervical
lymph node), 3% 29} 3 = H(right axillary lymph node),
$& <o ZA(right popliteal lymph node), +Z A
2 F2Z%right front and hind fascia) ¥ X739
(meningeal dura mater) 59} 7 ¢] ti& 9] F7] A5
GdE g AT AU ol Histe] HF 47 F
A= HEFZT7H AYETE AYels A5 it

B afeelli SI3FE AYFEAN HYLAME HE
19%F 9 157Y Mg HEFH fFzoAae 3
FAgel FEHUT HF 2FFE JFHH 82
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3, F9GHF AR, $2 &84 9 92 F@3),
A5 ARYZA, 3 AA2%d 4 YFFF7} PCR
% southern blot analysisol] 4 #9015 o](Fig 1), AP H oz
HE Y B afeelii S13371 AN L 53 7o AYo) 5
A€ ¢ F A 28y AF 439 F o= B gar-
inii KW1 258 Z9A0 497X npdtaz 3
FHF7L A A=A @ik

M 1234567891011 12

\ \ \\\

Fig 1. DNAs extracted from rabbit tissue samples infected with
B afzelii S13 strain were tested for specific amplification in
PCR and southern blot analysis. Lane M, pBH20 marker;
lane 1, positive control of reference strain(B afzelii Y18); lane
2, skin; lanes 3 to 5, synovial membrane(left, right shoulder
and left stifle joint); lanc 6, left superficial cervical lymph
node; lane 7, left front fascia; lanes 8 and 9, synovial
membranes(left and right elbow jeint) ; lanes 10 to 12, lymph
nodes(right superficial cervical, left axillary and right axillary
lymph node). Specific amplificated products of 590-bp frag-
ments were observed in PCR reactions and were specific to
the B168S oligonucleotide probe in southern blot analysis.

2tAEF HE0l thst 7l HANS Ui : gy
T HFAS 2444 2 REFA HYsio de
Zztel A& o] §3lo] ELISAZ A 3§ A3} Fig 29
Mo gol B YA AL B burgdorferi B31(ATCC
35210), B garinii KW1 2 B afeelii SI33 8 HE8 2=

0 1 2 3 4
Weeks after injection

Fig 2. Determination of immunological responses of rabbits
against experimentally infected B burgdorferi B31(B31), B
garinii KW1(BG), and B afzelli S13(BA) strains in ELISA.

AYTAM FFEFA Dty 1539 32 3717}
#43] Z587] NAstd JF 24F0A A4Roz
dYghgo] F7lte 48 2o o] Avld Haz
9 94718 dehile AP d9ure d4e Yy
Aok E=3 4 A7 §3S gales immunoblotting &
Y3t Fig 39 22 2HE AU} Evo 7ol 4
HH2 FXY B burgdorferi B31& FF e AYF9
3¥ #927] 31kDa(OspA) Fgo] g gautgo)
Butirt 224 %70 21kDa(OspC) Lol Wi & aut
8ol FESAAT. FW B garinii KW HEF 2 Yo)
M P77 8 41kDaffragellin), 34kDa(OspB), 31kDa
(OspA), 21kDa(OspC)e] F 2.8 1ol Ui g gut-g-o] 7
A YEtY F21HA A& He 42 B4t B afelii

1234 5678 9%10112

Fig 3. Seroreactivity patterns of rabbits in immunoblot analysis
after experimental infections of B burgdorferi. Above sera
were collected at day 7, day 14, day 21 and day 28 after ex-
perimental infection, respectively. Lane 1 to 4, sera against B
burgdorferi B31; lane 5 to 8, sera against B garinii KW1;
and lanes 9 to 12, sera against B afzelii S13.
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S13 HFFL FYZ7) 34kDa(OspB), 31kDa(OspA) 34
of i@ gAdgo] vebsta, 41kDa(fragellinyst 21kDa
(0spC) 8ol dfd W3 oF3lA Yeton Azt
AgTE dYigo] A& d348 vehygio.

I @

gdye] Ade 48y 2 A Dy g 8
4 F AASAE AW E 93 Adg uigos o
Folxm gtk Steere®= Abge] AW FA3F 60~80%
oM 34 Fute FAo] Yehue Yoz 2o
Y #2719 28 ZAEEE g .o Shres-
tha et al 2 oz A9 #29 60% HToA
o] FutEn AZA, B4 Fo F4¢) yeve= A
AY gz AYE 34 WA vehdgn g
o ojhzto] g Y FAL AV Y By 2
NE7 dFdty] die A4sn Jod AL 93
ME 484 Ado] gHel ¢ & Ao

B Ao M E B burgdorferi sensu lato] thE A< A
FFY BUE FFE AYF R HEsn 990
2 HE3ANTY AYEE AU A5 2 FARE
€ 997 & Beuldste n Ay Wy 23 dA
F2% DNAE o8¢ PCR Y& AH43td vl AEF
SEA FYHY A Fo aFFolm A&H ¢
& ANLA g

B burgdorferi B31(ATCC35210) 38 JuUdE% 4
YTAME HF 1959 JR2AGAT JFF AT
of HAL UL 1 o|F 4t AYsizte) AH HF
Aze EAE $AF & G & 499 2g= 4
Hol AHE Y FF(ATCCIS207F AEHA 484 A
g M FEo i WY¥AHo] A3tE upEYN &
F2A E7AM 484 #9E 4294 g4de Fo-
ley et al® o] AP A} AU FUolA JE7|2
2e £2% B garinii KW1 238 #9A 0 4FTA
EH3F1FY 3o FFRY 9E233 35 dogx
AN FFEZF7H Ao F2HE B3 Gy
AGE AR & U Ado] AP whg} HFE
2F7Fo e AN RS B4 o, By B AR Z Y
=4, 29 oM 25 HAFE Aol AHAY. 53]
AR T JFG 37 4EH SYdEFY A
ARGA FFAZARE Yol ARPE 93T

T AR ojghe APATE AgodA gy F
8% YBFEY HUR FFAEA 4L E F 5o
o* 39 e FYgFe AL B UYL S35
o 48402 At 2HY AFHFE 437 4
J e HES T 4P AUolN 47
3 AAHE A2 Yehgth ¢ IUWEYF B afeelii
S135E o] 8% AP#Fe FLo X B garinii KW1 7
Fo AGFAA HEATol 4EFEY AYoA A5
HE F43 B0 2 B garinii KW1 F30) ¥]8to
AEFEY dE Ydde] tha vdle] uPEo] A
g F71A8Y #7 AU

ol 43 & B burgdorferi sensu latod] %3}E 3% 9
G T L o] &% FEAYY ARE HAFsE AT
APAW AhehFn viro passage) 3159 APFEY
FHER ZYAHH] Aoj7} av® 53] gL AYPEFE
F0A = FF(breed) ZHe] Zrolo] whe} Lyme arthritis7}
FEde Ao 2 Aol dota ma*H3 e R
3 FAME daetn BdEth. Bush e ol P2 3679
neuroborreliosis At A YA THE FAE A3
B garinii 58%, B afzelii 28%, B burgdorferi sensu stricto
11%9] ¢ty Bagh vl glon o) & APdA
B garinii 2G4 A YA TR HFT Hdo) 89
A 2 #do] g AoE 349

H AFAQ el we 2oz Ry HdY TS
2@ 433 A &3 DNAE o £¢ PCR 4
A RF HFANTY FEE2 50% Y2 UEst) o
ghgro] Az% YT HEEL Schwarts ef alfo] X
7] @AY gRrz oz iy dojal P oA PCR
WL 5% B burgdorferi 8] BE]&o] 59% LR u QP&
v oA o] 57%9} vl 5@ ARE QAT BoE Aoy
Chang et al”’0] BEAYE 53 997 BAwING
PCR Z3}o] 47 HEENAM Fel/} gleE B
23 T3 HAE Ao Yehdd PCRE 58 A9y
ol 479 Mg E B Wyl vd o A&H A
4E 8 5 USIE BF3T 2 HE &N UAM o]
7t fe olfre FET 3E&d 39 DNAZ ¢& 4]
A7 target DNA7L A4 08 FEHA ggty] gE
o2 JZEh Cogwell et al *& 500ng o] 42 5234
DNA7} PCR mixtured] &35 314 o borrelia target DNA
9] Aol Brlsddn Xudych £§ Schmitz et al
22 bormelial DNAS] W23t E Q1% target gened| sequence
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Aol2 A%t Ao BEY & godn ¥

HYA AT ANER 222 SSAY(ELISA)
€ B8 BAF A7 AFEE AAvit e &
ol ANy BF HFF 43714 §AH 77} Fohdhe
FAE 2o HA¥AQY Aol AHEHA %2 B
burgdorferi B31& FE¢ 4@ vstd ¥4 #Y
o] Y= A B garinii X B afzelii FFT A WA 7%
3 AGurE-S Yehf A ch(Fig 3). ¥4 immunoblotting &
%3 Borrelia spp.&] 19 o] i3t A FHHK
EAE §9% A7 2719 F2 fragellin(41kDa), OspA
(31kDa), OspB(34kDa) ¥ o} tj3te] ¥&-& Vel e
B 749 $7)9 OspC21kDa) &o] HME W&o U
e}y th, Norman et al *& Borrelia spp.ol )& €483
d EAS B3 B9y 4U7Y F8 FUE Fol Hof
X 4714 o]/dell tha| A band7t HdHolof frtm BT
g v} 9lrh. =% Schwan et al “S OspA ggo] A3%
Bof 7¢olF @A ¥Evtn .o Denise er
al“2 OspA #9102 WEA 7 E7 o] Borrelia spp.&
ARFE 234 OspAcl] B3] @& &A77F dgten o
g ZgojFe] & FH ¥do] AL B
FIL UE Aoz Rudgr. old 2AL 7 £ dY
27 OspA & F2 JFF 27T wQ ) &
o 3tm 2t ol ¥ OspC 3o} A FU-3FA) g
& e HLE £33 5 gtk gapx 2 AP &
3 @y FRAEAY ¥ANS S BEHFOEH
g FFA7] T FAYE T e AL 44E
}.

4 B

2 9AFQ B burgdorferi B31, B garinii KW1 %
B aftelii 13 5 & E7] 8% HRd 44 JFH ¥
AFdF 2 HEFF AHAT e 24487 £ 73
€ 559 4L AAE ol $d HEFY AT dE R
gl PCRE T8O 2H iz e E7 Ao
Ao EEFEE ZAEAT B burgdorferi B31& AF
FAETY AL AF YT YR 2FoAT AT £
g7t HAom ojFo= AFE Aol HEHA %
o 22y B garinii R B afeelii JETANMNE HFF
214 IAAR Z A7) M JFE Aol AEFH &
AT FFTEE E7] dF YdYgol Zol7t YA

. ¥¥ ELISASH immunoblotting ¥3) W7 of
¥ AguE S AME 2 RE YT Y
A7\ 4FA qAL BF GEdte AL BY
om ZQZ7|d e F2 OspA gl hF whgo] Azt
of ZHUFE OspC Toll hP AHTEo] F3HA et
wgou ojotgre WAL B burgdorferi B31& HFH A
Yo uldtel B garinii L B afzelii §ETNA R F
A3
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