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Abstract

This paper provides a detailed overview of the etiological characteristics, epidemiological distri-
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bution, clinical manifestations, laboratory examinations, and prevention and control measures of
tick-borne Lyme disease. Caused by Borrelia burgdorferi and transmitted through tick bites, Lyme
disease is an emerging zoonosis. Clinically, it manifests in stages, with early-stage erythema mi-
grans being predominant, followed by potential involvement of the nervous and cardiovascular sys-
tems in the intermediate stage, and chronic arthritis and neurological damage in the late stage.
Globally, Lyme disease is distributed across more than 70 countries in five continents, with cases
reported in 30 provinces in China, primarily concentrated in forested regions of Northeast, North-
west, and Inner Mongolia. Diagnosis relies on a history of tick bites, typical clinical presentations,
and etiological and serological tests. Antibiotic therapy, including doxycycline, amoxicillin, and ceftri-
axone, is the mainstay of treatment, with regimens tailored to the disease stage and affected organs.
Vaccines are not yet globally available, emphasizing the importance of tick prevention measures.
Future efforts should focus on developing highly sensitive diagnostic technologies to enhance Lyme
disease prevention and control and safeguard public health.
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1. 5]

W —RETFAEEERTE Y, AT AT AR BLE L B, e R AT Sk,
AR IR IR B 2= (4~10 H)IGshim ik, WaVEJy R R m A, sefgimid N mOger A i
A AL JE U A e g N2RBEh Y, SR AFESRIE « R RO D SR S AE . ARARd 28 . B2 DLDE
HUIFTE I 2 R o (AL R I A SE U (Lyme diease) e — R BN & 3L B0, Hom R B R
A 35 IR 7Y A IR B AR e 2 & (Borrelia burgdorferi sensu lato) [1]. 1% 35 B @ I #5773 J A7 ) s o 1Y)
MY SR, IR AR Z 2R E . RGN AHLUE B gt i, ™ S 51 R AT I 1) 8% B DR RS
HeE 5 R [2]-[4].

2. BRI TR TR R A FHEELA
2.1. WL SRR ELAR

A CHRid, HAE 21 Ay, E’K?J'l‘l~¢bl%?itaééﬁfﬂ%?iZfA%$$éé/%é}ETfEB’J*ﬁa‘éﬂﬁﬂ%

o U HEHEA IR, ZRIE NG 5 E 7  (Ixodes ricinus) W IMAT NAFLERER, 4
/[%E* KON RS A A 22 R VEMR AR AE” o 1975 fﬁZHU, (2 27 SCHR 52 o i oA B R B B A, T
5 ] Bl KA M OB AN B 70 R R X . 5 bR, BRI DL B = i X, A
kI T o8 T R 4R e 3R 5]

MR 2 KA T B EE, JEAEEMR X IR A i S AR T ) . SER R NI AT, IR AR AT RE
5 WA N 9 VR B IR [6]. TEBWIRAER M, 296/ \URpmifil 2 I B BURHIE R 1) “IT L, AR
KIPIRIT, BUEBH EE N R IRREON, WE G RS S, EE RIS RGN A BRI i
ROFLL ML RGN ) AR B8UF 5 e N IR, DR 2 R & KRG8 0 5 15
FECUTA KN RRRS . JBARRRA), F=E M ARG [7]. HE L, “Prmd i Jy | 2881 Hil, EWIME
WAL SR BB T AN AT, AT R SR E R O — PR R .
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2.2. SEFESRIERRRRIR (5 BigiE

HAT, CAEEMER . 18 a0 LORM RN, BTl 7 25 1000 Ak LA_E B IRIR e 4. Dy WA
XEC BRI AL 22 57 5 0 SR VA g, e SR FH B A P DT 1335 73 (PCR-RFLP) . £ 47 57 51 73 U (MLSA)
XM AT, X BbREMREAT TR RS E . KRGS E, XEEURE KR B
X730 22 DANFIREE R AR . VA IESE, 91 A NZEEUW I 32 20 RIGRE e A LA =Ff, A6 ™2 L)
1A IRBRAEHEAR S SUFP(B. burgdorferi sensu stricto)~ M IRIRFENR(B. garinii) 5 [ [RIRFER(B. afzelii) [9]-

iy PR R 200 A1 PR R e A 1) 35 R AT A BOR RO S, A RIS [F) 0 22 e oo e, P IR R i
1% UM (B. burgdorferi sensu stricto)(ESEIN(LASEE N AR G 48 3 FHUAL, 8 T 120 X 1) 3 i Bk R Y s
TERRIN R A FQUR AR (B. garinii) 55 RIS HEIAR(B. afzelii) e EEWMAT Wtk . NEURFHERE, AFRZEF
B R FEER R TI WA E R A REIBIERSEE CM(B. burgdorferi sensu stricto)lBYe 5 £ BRI N
FEVELLBERICHT 58 s AN IRBRERBE A (B. garinii) M P [T ERNEAA(B. afzelii) &G 5175 KM 4 RGREIR, K
JELTG R FIAEE T o T3 oh, BT IR AR AR (B, afzelii)id & B 12 14 2 4 M JEE 2 ¢ (R P e 34 k2 JER s 7480 ) ) S e
BUREIR[10].

FEREEE N, H A S ABLEA RER IR 2/ A28 5 DMER R, 7302 A0 s R e iRk S (B.
burgdorferi sensu stricto)~ Ml [IRELIEFEAR(B. garinii) B IQETIETER(B. afzelii). T BRMEHEIR(B. yangze sp.)
LB SR BRIRBEAA(B. sinica) [11][12]o MAFERI B SEORTE OURE 1 REE T4 (B. garinii) MBI
IREIR A (B. afzelii) & 1E AR ) = FORFL A A, FEPAE iR P ie 2R . AR I A J7 1 A
IRERME IR (B. garinii) ) An BA BB AC T a1, 32 28 R AR E L 77 Aty s B IR IR WA (B. afzelii) )
Sy A Bl A, 7EFRIE R 7 SACT XS R . HARFE IR B A AT ARXS SR BR : 477 B AR e 4 (B.
vangze sp.) H BTAAEIRIE B 5T M TLVGEER N4 0 R L TAF IR IR e A4 5% LR (B. burgdorferi sensu
stricto) T HHAC D, AL T3 67 10 X R/ 77 I s TR AR EMR IR AR (B. sinica) | 32 BEAE # K
A 13]

2.3. BEMHRAITHFHE

U ) 3 AT VE ) F AT s RN X, AR SR RV, AR, SEIIX TR 70 £
ANEZ, ORISR AL WEARIIS ARG A0S, SRU A F SR eI 2 2 A AR T
HyEd iy, b e M RAT K AR PR AR I X . P IX R X, NS R R AR TR
P TSR 22 KA o W AR 3R ARHI T2 BRUAT T rh i A ALt DX s S AR AT V0 P o 2R 0 S AL sty L
v H A 5 e R i DX SR ) R B A AT s BRI b, RN R S I A SR AR A 4R 7 1D
Ko ZRETIRD, SRUHR R AT BA EERVERFAE, HIEGT XIZ E RIS 30°~60° 210, a5t
SERERAE SRR M SR N B THE “30 B H” [14]

FERE, H 1986 4, HIRERRILEEAREMRXTE 1T RRHRGE, Weed 2 E RN 5H7E,
HETCA 30 MEOHOESSAFAERMYRE, Horb 2/ 23 N8 ORI BB AR A5 5L . AR XI5 Ja&k
RRE KPR E R A RIS KR X2l KA, Rl BI/RZR AFIX 2 G
HARMRD, 3t NS A R AR H s R P X, NG R S (KT 5% [15]. HILATHE
tH SRUHREBIE 1 73 Ve Bt , (B S AR N Ty, BRI, TEdE. B
X, DAS ARy A o0 X, I by S R SRR ) B 4 X

24. REFEMBENHTRIBER
A SCHE ZR AR X AT 7 A6 4% X P AN 1 X PR S Ui R e R ANAR A A it A7 LU e, PR HB X AR, BH A%
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Table 1. Analysis of differences in factors related to Lyme disease in major geographical distribution areas in my country

= 1. REEEMESHEREREXERER I

= ARACHRIX PEALX
EEARI I, R, HT AT P e B
SR SV, HASIE, o A, LT %‘x%ii&f, R,
ARPRAEIGR, K A A O AR BN, B R
RA 2R 2%~50% 2%~17%
Sk [16] [22]-[25] [17]-[21] [26]

3. EEHRI L TREHE
3.1. ZRHE

H AT Al A A, SR ALY S “ DR PR )% B SR UG 51 RIMA LB EHE” H K
ERCFEOCHLHI R B B L 1) BRI FE AT AR s 2 AR A 200808 S5 AR R T 2 5, A IRBAE
e T DARFERFh v AR A B 7 AR BRI, SR % R 807 A P A 45 & Ja H BLAE M r o
BEAEY . XEGE EAYHE %4 580 E ML BE(ECM)——IX /2 S 17 5 101 i 784 10 J BRI A IR o 25
B S5 Z G0 T00% S N TS BRI 28 e 1) S A1), Hon] REBEE MR IR UUAR T 0T | #h & RGESEHIAL,
| RONERAZ S5 E KRG NRELER T RN, %S AWTERTT R, ] 8 5] R T
RV ABSE, G RTEGIHR & A AR B 70 V8 R AR B IR A E PELLBR(ECM) 0 T35 (1 8, 0 T X K1
B, ATV R HLAR GE R G SRR T S0 ML B i A G R e A, i T
BRI B[ 27]

INFRETELTBE (ECM)

Early Symptom

DIERE R RGRG

Figure 1. The pathogenic mechanism of Lyme disease
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3.2. {HRHRIRIE A e i L

3.2.1. REAMRER

A ICE AR E AR 7E T8 EAR N BERS K e 4, MKW T VISE (Variable Major Protein-Like Sequence, Expressed)
PR RGBSR IRHLH], 2 RGN T & %L HLEI[28]. VISE & TAMEEH,
TEAA R e B e FLah i e, HREEHE LT, JFH, VISE WE “HFIEk” —f, "EH
JRARR M HRE AL A, 8 T DL 45 A X S g, 5 B S A4 okt o 9% 2 48 I R [29]

3.2.2. #MERGHNH
WER T A A o R A R T B G 2 R, XA 2 S TR S I EE R 4R, DAL Rk G 9% R G IR L

AMAE R GO R AR R T P KRR R T 51 R, A28 A SRR A reE. mghesk
() i B I T R 2R G v A R RS B Do A S I A s 1R IR ) (3010 BT FAMA RS R
e, A IRERIE e A nT @ PUAh /bR 2R : BBK32, OspA, OspC Al BBA70 HrFRIVEFT, MZAHE L
THuTE E RPN DS kiR ([31]: BBK32 A4 &1 FAMAIIHIA + H K+, @i fafG C3 HARgn
AR, EEBLBAMAL HUSRAIE s OspA FE B M T T B8 4 3R T A e B0 2R 1 B o, S A
Gy PR AL A, RIS TR A MA B AR IR AR, i SRR TE R R S 30 6 e AR O3 451 OspC gt
R ) i 2 2 SR ID M Z AR PR R AL, IR IEIL S OspA HIFRIART Pk, IS 3 1 4F 7 P g%
Yoy, HEZDRJE AR R4 54 BBAT0 AR A THRMAZIE S S 2R FRTY, Bt 456 CO & E il B
STAEPIRIAE S, AT IRE G B A fMA R RIS R3]

3.2.3. YARAEE

i SEARTELE G AR R E A, 518 R R T IS R AR D — 2. g B T I 7,
YIS, AR AR ZN, FHIEE FN AR ETREE. HEEE TARsEm, Himas
RIEE A FEEA. FHEEARAMEREEASZMMRY. U0 KRB ATE X — XSRS, #ihe
iR EeqE R EAR R A LS A [32] Hor, B4R P & —Fh JRAAHEEE (9, 78 2% Sk b CART V1 sRA71E
EA LB SR A R TS RIS TR Z A B, S5MEE. SR AFEEZME
LR, T 58 RTEST L P E 1 -

3.3. IFREHE

3.3.1. BHf

TEIXANBY B TGS I, M0 7 B A oK 22 2 v T T e S r DA S J i DX 4k, SRR R A e
JoR Ui A PR LT B, 3 SR PR B B R 1Y), BAARREIRTE B0 R A RRIEPE B JREIR . — 7T
T EVELLBE LA K2 SR fEM i T Ak, DL AT A7 B AR R KRR BRI, R S5 5 2 Rl
Gy RN I (7 B (R D = L 2) e B AT B B (B 2 R I AR 2~5 mm (AL B BE2 8%, B R
FEEEANWTR e, X EEBEZ B 32 nE i K o [ P i B T 08, 205 (¥ o0 o] DURAS T IR B “
OFE” B CAIRFE” AU, TSIHEMT H A e, BUE R A s A BN B RIS 2). A3 E
BRI M LEK R S 30 om P 1[33], — Mol R 3 0 28 MR FE s R, JAa DB #id
PIelk, XM RESEOR R EF P 3~4 F), RUMERSRIT Mo BATHEL (R AU R g
&, R R AT G B L R HESHERR. Z /1. RREIRAIER

3.3.2. Hf
5 RWIRGEEE BRIT AR, A REIE i AE T . MBS HE S I E L B, RS
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MG I P REHERE W, ZONENYE, RN G T8N ZHUT TR, RN 2 ()
PG R BUSRE, DGO, REIE). a4 2 (AT 2R RN E (R O R BB LA 2),
AL ER AIRIE A REE, ST R AL B T Wi e S TR EE ). A
MR BIRAIRIRA . R PRI BURGE IR, BRI T)s O RGHE R AR 4%~10%,
RERFFEEHOR B HUE KR YT 22 2 HoAR D B BUAE , 5 WA 5 4% S BEI GRS 04 L B
S ZHEHER, BRI EN A SECR R RS, SHARILOIIR . DR EEEIRCERIL
i AUESEER, COWUBEREE T, —ARTE R R ) R IIE AR 10%~20%, £ 5 AR
PERFTR, AR (L0 80%) s WL, HUGRERSCHT . IR JE R, Al s A i, RByK
TIRPAK . ARAHBIINE . RS ER) . EBNSER, R R R AT REA LA, BRI, FHK
RAFRFEHOR B R W AAT SR, (BRI SR W RER K [34].

3.3.3. BeHA
A B AVAT B S NI, RIUCAIENE . R tietR, YA MR AR, AT R B K
i3, thwiEstEscTi K. W RGP ELS™ HEREI R Z R LA 2).
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Figure 2. The pathogenesis of Lyme disease

E 2. SimAmdiE

34. IWEWE

3.4.1. FREZFRN

1. EES. RERFENMBE. WA, 0 RIS BIAARA, BELERIE G A 5 O R AL 5
MECRE T UE, EREZIEE TR RMESHEEELBEAL. ST 4T I UK L E A AR A,
B, ARG SRR S TR . iR s R g R S b, HE TR
A P JE K A LN R 2R, SERRAS IR I 2. R SR A o B 9% SREE B H N IR
AR SRR RRAS, I MPK 359836 AT 1 9%, S5 o 88 o Rk 2 Ji5, TSt 1 AL
T BB . AN IZ A GRS S — R EEK, TEPORIRE R, Xk
VE R AR IR B R FeA% DR b e D I A ARG I o K% 87 Y
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3.4.2. EWRAYMIES

KU BT IR AR . S5 — AN BORVITRAT I, 2 P B S e R B SR, SRR P B R ] T R
Wb, S R I AP P R R A S, (E B R RO U R E T B Y BORIE
R, AR A RN AR (Western Blot)yi#H 1T & 1%, &K B R IAE A4 )G, KR IIEHUR 5%
JE AT NS G, A RCERWITERT B 0 AR R e R, B mker ] 00 HERA BE AN T SEPE[35]. SR, 1%
WA AR B REEE, HiiE R ua ISR e AT 1gM 1 1gG uik nT gk s 77e, S LAIX
3 DU e 5 R A B G o i T b, LY 2 A 45 SR A A B0 FH A SREURHIS AT I R 2 T ik i [3.6] o A STk T 5%
TE PRI RN B, UH 20%~50% ) &35 TRl HE SR A% 1gM $idks MBI RIBIT G 2~3 R
BWE, X—FAERA TR 70%~80% [37], FUILE-HIRIIIR v] GEAFAE AR B PE B 0 .

3.4.3. ETKGHEFEN

AR, AR IR AR AW E S R, (A e A b B A 0 i 77 ThI 15 2 B FH (38 JE <R/
TOUR €335 B IR JSR B V00K R o — RSB R &5 B i A0, B 0N 5 R R AR (A PR I TR B % i
V) EREE A A TR AN, 3K SRR 1 R B T B T B R AR 391 A I S WA R AL,
A Z S H B m R BUE AR, 2RI B R AN

3.5. i2Hf

U S % A AN AT BRI 770, TR B =07 HIBEAT , — o A T g skl e X A R
TRAAE DU R I R DL I AE VR LT, PRI L GO R L ST IR ) SRR, AT XS
PEEA LM EAR RN 5 em BEE FUARGHIEIEATUATRE > 1:256 [40]; =RRIE 4L, MG A48
SRS “PEAAE” FAYE. 9 JRAR > B BE IR PCR KL B DL AR ZH 2 hm 354, 7 HERR oA
FAphI . A HEAR B A INTT %, SEGE RIS AT E A BT 5%, Ak ILE 2.

Table 2. Comparison of two detection methods

= 2. M7 AL

B PR GE L A I (CF LT K) AR AR (BIFTEAR)

J5i 2 S L P AR A 3B/ RN 1 R B A AR
L BOREGA, Z5R 5 1. LGB T A

Rz 2. P VERE A 2. BEX M iE sl IR g 5 R Rk
3. A, &SRR & 3. RTUAN AR S P 2

o L i AR AR S, SR L 2 0E. ERRRN, BIRA
2. BRETARAERAEFIRA 2. AT, R TR A

4. BAESRIBRRAORT I
4.1. Z5HFia

4.1.1. EHEGWETT

S SR IR G (A E TR LB . B S REIR): ARS8 &)L HIREVEN R, B 58
WFER. 20, WAL, <8 $ L. DRSSk, i DR EEE.

FIIRHUR IR EAE . OIME): WA REBEWL S . 8 REME RGUER): Hik Akl
FAFRiTE, SHEFHHEER G BOEERENA. ol m g s 1R 2 7658 2 50 22 76 AR (R0 10
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JRFB G TT SR e O MU E B P AL IR IR VU P ] B0 AR ([R] 5 R R G T R,
MEI . HE PR Jeip kA AR BE B R G, RSO, T R IR

B BB TS R AP IAE): BVERTAT A Sk i AR BRI, AEMEER G, A
MBI R 2 R tEhetin . SR iasbkE, SHEEER G, W A%,

4.1.2. SERIRHEGET 2514 im)E

1A IR BB A LA R IR 52 0L 5% NI R TR T AR A 3k TR B (1 G Bk . H AT i 2 22
BITZESE B-NIRIER I R Z IR, ARG TTEAAERE AL, XEEFR ) 32 ZEYR T J5 A0t
PrAE R M EA T SZALE], RS SR SRR SRR AR i 24

GRS TR, BRI K 2 TR R D RIGTT AT 3RAIT R, (H AR T R S 2 it
EFRIGIT G, MR TR Z PR — R ], HE W 2 K 8 Va7 JG S 25 & 1iE(PTLDS), iX
— LG AN R I JE AR TE T E AR N I RE SR AP AR 5 i 8, AIESE 7 H P 25 it 526 . (8
FERERR, FEBREUNEREZ AN 4 B2 ER, WERGIEIREFISGE, KRG S5MEm e
VIRREEAFAE, X4 TR JEARTE R e AR 8 IR BE 1 5 4R PUReE . Ib4h, BT 2P R st
SRR, MHAHTZE, 8 S ULTLE, KRR ARIIATT 24k B ™ 20, #E—28m
TR B ) B At [34]

BRUHTA A RS, 1257 SRR A RNEERAE, WRZAREAR R BT RAR. &I H AR
JEARIR G, R E IR SR T RIS R R ER, AT DRI 52 4 e R e AR A . X BRI
V5T IR R AR TE AR AR N B AEA7IE NA R 5 5007 10 & R SEE AL, AR T 7 T4
YHPET 250, 75 RIS P i) T TSR . (AR 2, ISAHIBAE RIR 23t 70 R B B 5. 3@
e o AR G M BR B SR, R SEATAL R R T A RIS IR 2 A I RS EA, Rei
ARG 3k A T A B 1) =P B0 AT IR e A, X} 4 B8 o i A BR R AN R s v M . XK 15 45 1
M FEATER, RINAL R R DU IRER AR e AR 1, 5 IRILAG 1R 7 R 858 >k 18 (0 F Bk (417

N RGBSR F 2 08, SO R AIE R IZTT AR E . IRICBURPLRIT T B Bk R4 2 4
FERNE, SEQHAMITIR, ATIRTSMBRIETT B, W B IR KA .

4.2. FrtreEie

JUANCAR A ) AR A RO, B R AR S RO AR B TSR R, e e A A Ak b
W e E e CRE . Ha%), KW E S 78 ER, TR, SR S mmtls. & 0ig
T2 i, TSN th R A

5. &5iF

LR LEPNIR, WAL SRAPRT T B A R USSR EE R, (HIZ2 Wi BRI mia T M oC st s, H
HIATIAE T A Je b B WG 12U TERI AT A, By 3 RGN i B S e MRS DI e ) AR
CWHEOR O ie ki, Irah TG NEAERT I B . RS HEE B RORIAR, DS RS iR T i R (R A
22

SR, IXEEF RS W AR MR SE el HAEA IR R = T RERIE . REt:, RIKELEZ M
I RSEIIRTE; X T SRR EHAHF M 5, ERE DI Eal REUE . THIORFIE 2 IERE, SR
IS WIRIT 75 SCRARMREE . Aok, THEARBINKIZRISBIE AR MR, D A7 6 R w8 H
Fete, WA EAEHE. HAERE. HRFNSHIT R, AR ECE SRR R R, A DA R A
RBEAH .
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