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Borrelia [EilE

The burgeoning molecular genetics of the Lyme disease spirochaete

Patricia A. Rosa, Kit Tilly & Philip E. Stewart
Nature Reviews Microbiology volume 3, pages129-143 (2005)
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(Classical relapsing fever)

(BRI ARERLE)

> RLU7BHIERICKDSMREERZFFET D, HIMEZ &

> EIRE) (5= EXFT) BAMMERIGYVE. KWRERF >S5
B> £ XS TN

40°C L
> FRBEEBEOIE TR (IEAL40%. 1950FK LD, ERBRLH IR
SSINTULRV ERRFIHE. BEREZX)
37°CH
> B AJERIN 2 HIFRE SN TSR (WINHBIRDCC ZHEE XD . i ! ! !
2 3 4

(:A:é) Time (weeks)



FONIN CEIRFBIN S B PRIpOH m> W ¢ NS>

)

r

B,

Y5 DISMONINZOOJ — & %\ U

-
-

| WERE N R0

'F
/

i

ERNE wES

o
e
2
-2
v

P,y ¥ X NERNG

S— —— — —
!
L AR file ZE
, ﬁ. ‘;k. =z kN N -+ = ) [ ] ws
| . . Vv
e }o £
- i
@. ;.K'. :ﬁ-
| »]: {uﬁo f?;"
)
T S
hiﬁua
c: /. —
| e I
| gﬁ. y
5. 1
o bl
e -1z
Ve z:
T
x x|
) /7
il:: b
Z,

AU

=%
&=

el w RE N

H e

=
=

SE 0

N S

.
K

| ¢
S
o

EORITR ([ =

NREREN

e

)
=G
Ly

=
BB
B

oy
¥
¥
e Y

o uﬁ Lt

FiF SRR AR
mﬂ.ﬁﬂ-..!llﬂgﬁ'g#
EREE I e T 3

®R v R o=

!

E
&%
2%

(=20 R || I

> SHEANVEREEN- Borrelia recurrentisif e - o
TITEEZLONTWLWS
S BB EOERRE L CRE 1Eh

BEE - Bl YL Y

(RN ANTIWICEETH I %218T, 16°C-22°COERICTHET
L. AEOTHAMEGFT 52RO, RICAEZEET 2K ~%
EET5EE. SHEOBRAAF > CTEHRL, MPICHZHROXREZET
5H. TORMIME—RICIEF Y., BIRET, MocezutkowskiF 3 IM7& %

bt hCEREL THEDOFRAEREE LOEILY £,

V) |

(FHLEARERE &



B. persica B. uzbekistana
(O. tholozani) (O. papillipes)

4 N

mfr" Borrelia hermsii "*i v
5} ﬁ A Borrelia turicatae egm 8 [T
B. persica By Borrelia parkeri il
(O.thedlozan) .. g Borrelia johnsonii  aga 7

B. hispanica
(O. erraticus)

Borrelia turicatae-like k j

a4 | Borrelia fainii %

: - ] >
__________ %ﬁ i P

FRUAERE

4 N
#1&EBorrelia fainiilc & 2 BIREEGI O FER

Qiu YJ et al. Human Borreliosis Caused by a New World

* Relapsing Fever Borrelia-like Organism in the Old World.

Clin Infect Dis. 2019, (1):107-112.

B. recurrentis
(P. hurhanus)

B. crocidurae B. eroct durgae
(O. sonrai) ' :
Bdutton” Yessssssssnsusnnnanuns

(O. moubata)

Hunter's Tropical Medicine and Emerging

Infectious Diseases (Tenth Edition)
2020, Pages 641-645

Borrelia puertoricensis
Borrelia venezuelensis

\ Borrelia fainii
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https://www.sciencedirect.com/science/book/9780323555128
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FrmEE (B2 Borrelia mivamotoi disease: BMD)
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BMD - Y49 "RIREORMEDFRRMTERE

O X FHHHTOYAMLREEE GENERHLLELY)
O 4LBRLY 7EHELE (74 LFBENLIH+ 58

@®Molloy et al. Ann Intern Med. 2015. @Kraus et al. NEJM 2013.

- High fever(>38.5°C), chills, marked headache, A viral-like iliness in the late spring or
_ _ summer; Neglected upper respiratory tract
myalgia, arthralgia.

infection or gastroenteritis
- Elevated liver enzyme (82%) J

« Neutropenia 21% of the group were BMD
« Thrombocytopenia (60%)

« DOXY—No chronic sequelae or symptoms

®Suspected SFTS in Hokkaido was

« Bacteremia (mean, 7,787 genomes/ml) determined to BMD (2015)

« Low sensitivity of GIpQ antigen (Acute: 16%,
Convalescent: 78%)
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e n2013 Borrelia miyamotoi disease (BM
Akita m2014 Reported cases No. under National surveillance system in Japan
Yamagata m2015

Fukushima
Ibaraki m2016

Tochiei 02017 Endemic

qunma. (Hokkaido)

Chiba
Tokyo /1
Kanagawa
Nigata
Toyama
Ishikawa
Fukui
Yamanashi
Nagano
Gifu
Shizuoka
Aichi
Mie
Shiga
Kyoto f
Osaka P
Hyogo 44
Nara d}
Wak ayama
Tottori
Shimane
Okayama
Hiroshima
Yamaguchi
Tokushima
Kagawa =1 -
Ehime :
Kochi ‘ bﬁ’ ‘
Fukgoke , Patients found in non-endemic area:

Nagasaki Y4 Most of cases had history to travel to

Kumamoto

Oita endemic area (Hokkaido or US)

Miyazaki N
Kagoshima od

Okinawa .
2013-2016: Annual case No. 2017: No. of reported cases from week 1 to week 40.

Endemic

Tick-bite in US

Endemic ?
Tick-bite in Hokkaido

Tick-bite in
Hokkaido
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Borrelia miyamotoiDEMAELNIL(E103/ mIF2E
BREREMEVCLEEE

Objective lens

Stage

0 Condenser

Light Dark-field stop

Blood —50-100 fold dilution
(BEL/I-2MLEELSZDE X TH)
!

LBERXZAFR
!

AR EFERER (x150-300)

1X1,08 Asp“i'rochetes/ mL

Spirochete: 5-30um
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PCR: £, MEFhE
R <ld Realtime PCR (16SrRNA gene) — BZ1%¥ Conventional PCRTCHERR



iR -Realtime PCR- <
—>%/GD <«

* Primer/Probe sets SALFHARLYT ERSEALYT
« MGB probeZFHl\/zMultiplex real-time PCR
« 165 RT F/16S RT R

- BB_16S_FAM (- Lnf®E¥) / BM_16S_VIC ([ol)mZ48F)
Ref: Barbour AG, et al. Am J Trop Med Hyg. 81(6): 1120-1131, 2009.

« Enzyme
« Takara Premix Ex Tag™/ NEB Luna Universal gPCR

. Performance of real-time PCR ECHIfEER. IBIESH. Positive control® 45
- S /\JB% : Sensitivity :100%, Specificity: 100% BEICOEFEL T, Bt - HESE—HET
(B.garinii, B.afzelii, B.japonicah“t&ieT&E BEVEHELEE WL
. [O)FEEE : Sensitivity :95%, Specificity: 100%
(B.miyamotoi Japanese isolatesh&H e]EE
o FRTZTIRENSDEAFCDVNTIERIET GBI EE
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Erythema migrans : EM (B E4ATI3E)

FLERA KB DEM R I % £ > 7.EM

(GMS German Medical Science 2017, Vol. 15, ISSN 1612-3174 )
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Erythema migrans
T ZRIKRIZE SN 5:E D IEDFTH.
ABOFILER. B LLICHERRERLR S S.
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Lyme disease: Erythema size (mm)

RESecmL D=

fite=2 L7cBEDOA, 95%T
MERLEE

-49

50-99 100-199 200-299 300-399

400-

BMERKFRAT +—F A 2(2) :22~28, 2001

R REER EERBREFOTRKERE @

T4 LW DOEIK LB W
—H B84 OB A —

woA B X &R -

€3 Bl

S4 ARIERE TH 5 A OA—4 O 1 flD Borrelia burgdorferi sensu latoZ #4355 =
B (HATR 2V IRIZ) OBEMTEDECHLHMBIYETH 5, BHRERIREY (1,1
. B ) TRBIE N, RS E AL (ECM), B AERRE 7 & ORHEIER, BT
REEREFLL, BMITISEEHERIREMR (ACA), VU FRINGRRERZET S, MR
ECM#AtH 5 NIUTHBNA S IR IEISAS, <& RO AB T, W, iR EEDRE
BRIBEAHEE T, MGBECREROREREOREZLEET S, RAIZI0004EETIBHD S
A LHERBRL, ChRAHOBEFOEEKE DD RTINS, TITHRBHO S LR

ERMRMEEBIL. 51 AMOEE, BW. THIE BiEEICANZY,




‘“TMEHATZ WX =35 (Tick associated rash illness : TARI)

FEIZAmblyommalg ¥ — R (& U 3 5 F 1B D F 3.
WINDIEFICEWVWTH 74 LiFEIFFFAS AL

EEERD VX ZRIKF(2014-2015) 152012 H 1 2 RIEBORIED K E X
EEERA HER BEMMEELEOMIRAET — %L 5 (AMEDIFFEER/L—#Z. No. 40103601)
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Erythema size (mm), TARI
35
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25
20
15
10
5
. I O l | 0
Not observed 1-9 10-19 20-29 30-39 40-49 50-
mNot observed m1-9 m10-19 m20-29 m30-39 m40-49 m50-

Lyme disease: Erythema size (mm)
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(EHRME) 12 R IRREE %
Fig. 6a—c: Oedematous infiltrative stage (&M 2 FIHA).

Fig. 6a: Efg D7 WEM O —ARK (1FBRH L 7)) |

Fig. 6b: BAEIR Z o7 7 A LRMERIRKREX. T F L AR L O REEE D
ERZMH S FROERE L OEENRON D,

Fig. 6c i@ /2 BAID T A Ltk Ikisk & 21,

Fig. 6d: 7 A LYRMERIGRE 4 TI3BH#fL(T 7 X~ ififd) omENSEIR
LD,

Fig. 6 e~g: Atrophic stage of ACA(1€ M4 Z= 18 14 fi e 7 & 4%).

Fig. 6e: ACA —EF/NE. AU IR o N7 EMEMERIRE X DA

Fig. 6f: HKEIEAEEN & 4 > 7o MR IR IR 8 X D).

Fig. 6g: ACADHAAIF  [lE= ) v T ] L ENBREE. (JEX : ACAwith

-
-
5

I dark red to purple colouring and atrophy of the right hand dorsally (so-called *baked apple
A

¥ i Derma am Biederstein Skin’) With SWG//ing Of the ﬁngeijintS.)
(GMS German Medical Science 2017, Vol. 15, ISSN 1612-3174 )



o ZFMAE (Multiple EM)

(BRE-EE)

Neuroborreliosis <px A >

Oschmann P et al. Stages and syndromes of
neuroborreliosis. J Neurol. 1998;245:262-272.

Spinal meningoradiculitis 37
Spinal meningoradiculitis with cranial radiculitis 29
Meningoradiculitis cranialis 9
Meningitis 4
Mono/ polyneuritis, associated with skin disorder 3

(ca. 50% in ACA cases)

- ESRBEICL R ERESR COES

Hansen K, Lebech AM. Brain. 1992;115:399-423.

Common

- Meningoradiculitis 61%
(=Bannwarth's syndrome)

- Radicular pain syndrome 25%

Rare [Less than 5%]

- Encephalitis

- Chronic lymphocytic meningitis
- Encephalomyelitis



o  ZHEMAB(Multiple EM)
- 5EREICLBEERBE CTCOESE
(BRE-FE)

Neuroborreliosis </JVM B>

SE X -

R, SALBEFDOMRDAL Y 7R
PE. B R ROREE. JIMEZOD
Hd, 119-127, 2021.

B3
Multiple EM (21641, less than 15y)

Facial nerve palsy ~ Lymphocytic F: 16041 (74%)

(55%) meningitis R¥% + Pleocytosis in CSF*: 554
(30%) BB + ) 2 SBRIEBEE S - 6/ 554
B LR T (11%)

*Pleocytosis level: 5x10e3 cells/ml
Arnez M. et al. Wien Klin Wochenschr. 2002.114(13-14):524-529.
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Reported cases No. under National surveillance system in Japan
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QitidE., ANTHIESDOSVMEPFATRERET S0jEelE

@FEBEATOEMEREEEIR : €TDIEE A EDTick associated rash illness&EEX5NS

Rk & Y EVWEhErHNIE

[1] R7MFEIC L BMHELR
HRARE: miR* v b (Mikrogen) H*AFA[HE

[2] #%ERIR
RIETRZER D 5 DPCRIZEINT 5 Z & AL LWHREEIZ100% TlE AL
BMD%: L DEBRRAEHLNZIHSIE. £MH O DXERIR I & Xt
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i L AE

> Rickettsia japonica

> Rickettsia heilongjiangensis
> Rickettsia raoultii ®E(2014)
> Rickettsia sibirica

> Rickettsia monacensis

—§5E(2017) &% (2017) HE(2019)

i R AE

> Borrelia garinii

> Borrelia afzelii

> Borrelia bavariensis

> Borrelia miyamotoi
—H#(2013), HE(2018)

HH R AE
» Francisella tularensis
» Coxiella burnetii

Mapping ticks and tick-borne pathogens in China
Zhao et al. Nat Commn 12:1075,2021.

T (EERNTEMBRENSARE SN TV SRR ATE
(BE10FEBICE MEFINFE R, IRESNITREACOVNTIE, TORKRFZECHEHLL)

a 42 A ] A
s Pl
14 14
! J
N 5
L
Human cases ) o
R. japonica { {
. 3 ‘\\ﬁ
R. heilongjiangensis N
0 1-10 e R
O11-16 e, b
Candidatus R. tarasevichiae TY Human cases
0 1-10 2 A. capra
R. raoultii O »
0 1-10 Candidatus N.mikurensis
R. sibirica spp BJ-90 o 7
o E. chaffeensis
R. sibirica spp XY-99 BIA( 1510
os
Uncharacterised Rickettsia spp A. phagocytophilum
0 1-10 z oA 1-10
[} © O -3
An O 36113
c d
=
I
Gl W
i L
)
5 o Human cases,
'\, Ba, spp XXB/Hangzhou ©
[~ o1 L~
P Bacrassalike  {
Human cases O 15 o
B. garinii L BO 610 &
avenatorum "\
? o R oL BN
B. afzelii Ny O s0 A%
o L . Ba. microti
a ol o Y o1
B. miyamotoi - O
o 1-10 Al
B. burgdorferi sensu siricto A 8
38 Ba. divergens
B. valaisiana-related genospecies 0 15
o 1 Q610
Uncharacterised Borrelia burgdorferi sensu lato Al
0 Uncharacterised Babesia spp

Ol|A 140

OlA a3
e
g ey
L X
J i¥e)
8 b
>
P
N A
\
N
Human cases
Colpodella spp

o1
Francisella tularensis
0 110 A 1-10
O 1120 A 2131
Qa3
Coxiella burnetii
0 1-10 A 1-10
QO 2146 A 11-16

i R AE

> Anaplasma phagocytophilum

> Anaplasma capra ©E (2015)

» Ehrlichia chaffensis

> Neoehrlichia mikurensis =E(2012)

[FR R

> Babesia microtii

> Babesia divergens
> Babesia crassa-like
> Babesia venatorum

> Calpodella sp.

CCHFV, SFTSV, TBEV

> Tacheng tick virus $iE(2020)
> Jingmen tick virus $E(2019)
> Alongshan virus $E(2019)
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