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The Role of Infection in the Development of non-Valvular

Atrial Fibrillation: Up-regulation of Toll-like Receptor 2

Expression Levels on Monocytes
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Many studies have suggested that an inflammation may participate in the pathogenesis of
non-valvular atrial fibrillation (AF). However, it has been unknown by exposure to what the
inflammation is caused. Recently, we reported that Toll-like receptor 2 (TLR2) level on monocyte
was significantly up-regulated in viral and bacterial infections, but not in non-infectious
nflammatory states. Our purpose was to test the hypothesis that expression of TLR2 level may be
up-regulated in patients with non-valvular AF.
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The consecutive patients with non-valvular AF (“Non;valmllar AF” group, n = 48) who were
hospitalized for catheter ablation were enrolled in this study. TLR2 levels were assayed by using
flow-cytometric analysis and compared with volunteers in sinus rhythm (“Control” group, n = 24).
Additionally, C-reactive protein (CRP) and interleukin-6 (IL-6) levels were assayed, and the left
atrial volume indexes (LAVI) in “Non-valvular AF” group were measured.
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The results demonstrated that TLR2 levels in the “Non-valvular A¥” group were significantly
higher than m the “Control” group (median, 4682 vs. 3866 sites/cell; p < 0.01). Moreover,
non-valvular AF patients had significantly higher IL-6 levels than controls. However, there was
no significant difference in CRP levels between the two groups. It was observed in 44 AF patients,
in whom PV isolation was confirmed to be successful, that the LAVI significantly diminished one
month after ablation (median, 33.6 vs. 29.5 mI/m”; p < 0.001), but not the TLR2 and IL-6 levels.
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In the present study, we examined the differences in serological/biological markers between
“Non-valvular AF” and “Control” groups. The result showed that TLR2 expression levels and




IL-6 levels were significantly higher in non-valvular AF patients than in control patients.
Subsequently, it was demonstrated that TLR2 levels were moderately correlated with IL-6 levels,
but not with CRP levels. Furthermore, although the TLR2 expression levels and IL-6-levels in
“Non-valvular AF” remained elevated one month aftcr.successfuf ablation, it was demonstrated
that the LAVI significantly diminished. In conclusion, our results suggested that an infectious
inflammation, characterized by TLR2 up-regulation on monocytes, may participate in the

pathogenesis of non-valvular AF.
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The Role of Infection in the Development of non-Valvular Atrial Fibrillation: Up-regulation

of Toll-like Receptor 2 Expression Levels on Monocytes
(LEHIENZ BT DR RIE D#&E) « BERIE [ Toll-like Receptor2 F&IHL M)

INET, LEMEOBEICIENES U TOAIERERH D = ERHEFEIRTE T
LB, EDLIRRENRREZ > THEDIZOWTIRE LS Mo TWARY, —F, FEEELO
I N—7X. BERE Toll-like receptor 2 (TLR2) 8BNS, ¥4 L ABYESCHIERIYE CIXAS
CHIIT B, FERYMEAOEREB G LA 2 LR RE LTV S, 22T, S HEE 5T,
FERBUEMELEMEIEREICBVWC, TLIR2 BREZWE L., LEMBISS ORBICKRE, #IoRR
YRIEREE LTV L0 E S el Lz, DEMBNCHT 207 —T AT 71— a VAMIZ
TABE & 72 o e JEFBUEN DEMBIN B 48 £ 2518 L L, TLR2 BREF 7 u— A h A—F
—ERVWTRE L, FHRRO/REE 24 40 TLR2 BERE L # U7, S5i2, C-reactive protein
(CRP) & A & —uA F1-6(IL-6) HEIE L. FERBUERLFABBEHOERERRK LAV
HEH L7z,

TORER, RFECLUTOMRANSELNZENT,
D) HERBEELEWERE RO TLR $HEIE, EEEHLEB L CHEIEEL R L (Hk
1&, 4682 vs. 3866 sites/cell; P < 0.01),
2) EABEEOEMENEEIHO IL-6 13, @FERIVAFRICBEEZR U (FHRME, 1.58 vs. 0.99
pg/ml; P <0.05) %, CRP 3B THEER BRI o7,
4) FEFRRESEME LB AMENEE B CHIFFIRIBEEIT & I BB E R 23D kol 44 £ T3, 77
=331 5 AHOLAVIIERICHED LTz (FHE, 33.6 vs. 29.5ml/m* P <0.01) 2%, TLR2
FKEBEEL IL-6 ITFERERIIRD Lok,

AWFIEIE. FEFRIEEM LEWENEE © TLR2 BEHEFZAET S 2 & ¢, LEME & K5 & O
EERF LD THD, 77— 3 VR T TLR2 BRERSLET, DEMBOERE L
TEFLTWSWREMEINRE S, & HICKREERLD & ¥ H7EEN T TLR2 NEEICEEELT
Lz &b, RKIEXLEMEIORKREICES L TWAAEENTEN, BRIOEEDE VR T
BB Ko T, FBHFITFARLE LTS RMHEE2ET L0 L HE LS,




( &% X 12 )

RERBROFERDEE

HhEE S M A ’55% 56 = FALHFE R (Z&
* & il FEsE ¥ AL B (E%)
H#E LA 8 & aE HE Bl & ANE HRRE
g & ﬁ$ (%N Bl & At %t

EEBIOAEOS L. TH2E2A 16 B, FHPHE tik CHETCEEL, SAMERLONEICNT
RAZRDD T, FEFH IOV THB 21T o, EEMIC, UTO X 5 RBERSESZER, OPhizonT
LR RXEEEBL LR TES, |
B = be—ABOPTH, BRE, BIELE, BERFENZR O healthy BE B U A2 77 7 §F—%Eo8
AT THE LERE, TLRZEQBEVWSEDL LRV ?

(EE) £OX5L8IIHTTh TLR2ZEIEIED 2doTe, SBITCRP, IL-6 £ THAERERIRDRPo T,
Bl 2) SEOFET, FABEELERERE L = o — BT, CRP L PIINP THEEL RO - R e &
DEDERT D002

(FE) LEZHEAOETIRES LB ERDBHEN DRV &, 2, 77—t a VORKR &2 RMAEED S
WIEEFE OCEREREE BHRTHY . BEROEHOBRMLE R LTWAEFBL Rl bl EN, AR
KEELTVDEEADND, CRP L, UA/LARYE (Thl D) 2L 52 3HBEL LTI, TOBEIRBTE S,
Thi FALOHRERBIZE W THEERIK L TLR2 ORBEEEMAD Hh, HFiC Th2 BAORIEREBRCIE TLR2 BEEIZ
ZbERDRN I L2 fEPDT, Inviro BRICIBUVTIE, Thl 30 b4 o CHERHIE L2846, TLR2 ORBERIE
MM B, Th2 H4 b 2 O—FE IL-4 TREIE, TLR2 BRBIIERTS 2 & 2RADTND, “0L)
(T CRP & TLR2 IE, TR ENTL o> e tEHE2 b ORIE~— I —ThH 5, CRP CEERENBD BN d ok Z &id, CRP
TEHOABMOREDCHEEDAREMEZN T L, —F. TLRZERETIIAEESRD LRI LICL 0, Thi FEOLERE
(CRP = —#—CiL & b 2 L) DUBMBIBRE TREL TS THEME TR L bOThS LEL bR,
Hil3) DEMBICHTAT 7 L—ar 1 p A, TLR2 LR FRENERE L TV AEER, RENE-TL
DEEZTRVWOR? 5%, LEMBNCHT DRFER L WIHIEBEBAY v F— Pk s WiEiZH D02

(EIE) A& UTHAT LB IRIBEENT L. OCERBIORE IS 2B TR, NI At 3R ThH- T,
WL THRAREZMZ DB O TRV, LEME-TC, LDETOREIFRHLTHTHARLLFE TR, BIE, HH
EFKE LTHIESIT bhic ACEAEE, ARB, AF FUBLEMENCKT 2HEE LTHIRTES 5L, 4D
BEEEE S Licy, bo bMARKEEFEREZ 227 04 Fl2onT, WL DhDRXTOEMEC R L THEST
HolebTERELDHLDP., FORWEREEZD L, R¥ 5 — FRIBRTITUE,

AR 4) ABBEOAREIZ VT, ACEFAEFE, ARB, AFF L LUAOHZIE, 7 ALY »RRF A K, NSAIDs
7 KRR TER A Do im0 ?

(B|&) R7FoA F, 7REY ¥, NSAIDs W FHZB W T S EEZI o7,

HRI5) 1L-6 & TLR2 DMHPED ZZ 712200 T, EFNECRED—FE RO THREELHEMIRD b oD ?
(M) *0EES. Bk IL-6 & TLR2 OFEEEED LRE,

H6) TLRZB 7 7L —ar ] s AELBEIFRL N EN A ZETHEN. TLR BT 7 L—a itk
FRUTER LIc &) k542 LB 2 5 g 24FEEIC TLR2 ZHE L THATIRWRWDL ? Ec, HEtkom




( #% X 13 )

DADRIEPFE TN D LT 2 & Thil, BREMIZREOLIRbOBEREEX bR BED?

(BIZ) Fbianss, BESEYE GERUMRE) TIITIR BERELRVEVSEEERBE, 7T/ L—Yarick
orTuu%ﬁﬁﬁ@%énéﬁﬁﬁm&wtérméo%ﬁ&ﬁa\ﬁﬁ%wﬁﬁaﬁ&ofmtmﬁ‘L3\6
S ABTORBERZ L TBY., FORERETI, 6 » ARORATLLEREBRER L TWARWETY, TLR2 1EE
%%ﬁtrwto:@%%#6%77V~v3ym;é%%wﬂ%%ﬁﬁwaﬁiBnéc&ﬁ@ﬂ%%&ﬁwmo
WTHE, BCETHHRC 2> TLE IR, LHR, BEL I - THRLEOARBA LLLBOHREOL I b0k
BELTVD, REE LT, 27 % yF— YA ADI ) 7 cardiotropic viruses 72 K 2 HERI L TW5 (7 L, #Ei
PHREOFETIRR L, TRICHT 2 RERBISEOBIEL) ,

"M 7) LEMEIBEOLEHMRRICENT, RIECEME T, REROEEDICHE LT, LDABEOSRC<
&m77H9ﬁ%ﬁbrw5®vm&<D%WKﬁﬁLTma&mﬁ:av%otﬁ\%ﬂﬁﬁfﬂ&<v&u77
—~COFABRLELRDONE LI THER, THICRHLTOEERT L H2? '

(B LR BELE~s n 7y —VIREELSEERVIEL, $0BL D2 S AOEBRIGE - N
FEMRET D LD SER YN OBBREFEV LTS LHER, BERICES LELZTHE,

EM8) MEERBITHEITS TLRZ BB LANAORIT TR LE Y Fo—/LEEO TLR2 B8 4567 THH . FFED
a2 b e VRO TLR B 3866 I~ TEHETH D, FHROFEABESOCEMDSBEE L BT 5 FEEN 2L
RHEICEBONEY, ZORITOVWTOERIZ?

(EE) #FETH, TLR2 IFEEHPIS < RIITERMEERT L, £, ZETRESL YV L EEETI - L 25
BLTVD, R TCH. LEMEEEEFif - i~ o T IS8k ar in—IBTHY, U0k to2 |k
BB LIRS, FEPEC BN 0%REEX 5D, Ao b — A TIEEW TLR2 Lk ieoi, |

M 9) LEMBASRICEVT, ACEEE, ARB, AXF L ONROAFEICL ) TLR2 EERH GNP

(EE) JEFSEED2WeD, I B L e 0B ik 5 Bp T itizn,

HF10) ¥, EEROKH, KEFIRO LD TLR2 BRERBETHo L ZELXTHAE1? 2/, EELTIL-6
# CRP bEhETHEL THEM? _

(E@)DEWﬁmm%ﬁm‘%ﬁﬁﬁmﬁ<\E@(ﬁ%ﬁ)@%vﬁﬁﬁﬁ%ﬁtﬁ%brwézk\%éw
. DPRBRICESE LTV BERRIEEEE - R RVIEL TWA EELION S, FOMS CORNTH S HIT, TLR2
RFEBOERDS & DX DN ABIEEZE LTS, BERRG, IL-6° CRP DEBM COREIIITR - TR,

BRI D) 77— a BB UEORENFHRELTWAE SN ZEER, 77— a VEOLENBER %
ML 2ERELCEDLE 3 RbDWEHLEITNEN?

(FI&) BIED L Z A1k, REEROLDHEME LT, ACEMLES, ARB, A¥ FUHBFLENEEL TS,

HR 1 2) a8 2007 £ & 2008 SFC@ Lo OH, TLR2 MR T, CV <65, CV<6.8 & it o723,
LORICHREFEIOND T, RO L I WM e EEERHRTELDN?

(BIE) CV<6.5, CV<68 LW HEEE, WMIEERBEF. 7u—34 M2 b —OETEBEOME L EEICE
LEREBETRBTIROEOHELALLRERTHS, SEONETR., REOCHBRELET HREFETEL
< TLR2 BEBICEEPHDI Z EBHB L)) | XEFERETOBELEXATIRE LR, Lizd>T, 20k
IRBREFHD EREBAEL | FKRXOBROBWRERECLMAORE EEZ TS,

"1 3) HERTLR2 OEB LFIE, BROBEEEBELTHWEZE20N?

(E%) Fx DITAR o7 inviro HER TS, TLR2 ORBENE L > T B HERIE, 20U X R Pam3 (2 L B HIIC
K5UA MAADBREELE L TWA L ERRAL TN, ¥4 b oS WEED L F % 5 - THEEOE M L 1T
TERGVH, MOMBERNOPEEINEB/BNEZEEZICLThL, FOIREALOFERC, B TLR2 DTN,
ZORIRYA VA R EED, BRE. WER, v rTr— U0 EREET A T L EFRL TV A,
UEDRERNPG, sADEEEFIZHFEENRERELHBETHE LTOEA  HAZELTHSL0LHS,
+ (BEE) OFME52 5 CREREFTTILOLRBELE,




