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x2 EREMOEH

Sham 4-h RAP 8-h RAP 12-h RAP
(n=5) (n=5) (n=5)
BW, g 4102 £ 174 390.8 + 235 3904 = 13.0 426.4 + 31.6
LW/BW, X 10”2 3.90 = 0.06 3.93 = 0.21 421 = 0.11 3.89 = 0.25
EAR MG A X
pH 7.324 = 0.008 7.389 = 0.019 7.389 = 0.015 7.365 £+ 0.023
pCO,, mmHg 53.4 2.7 41.8 = 3.5 453 + 2.1 441 = 6.0
p0O,, mmHg 731 £ 4.2 969 = 84 84.3 = 10.6 822 7.7
HCO3;, mmol/L 27.0 £ 1.1 244 1.0 26.7 = 0.9 244 + 28
BE 0.44 = 0.8 — 0.04 = 0.56 1.74 = 0.77 —0.84 £ 2.37
Hb, g/dL 141 £ 0.6 14.4 = 0.7 14.8 £ 0.6 144 £13
Lactate, mmol/L 2.62 = 0.22 2.20 = 0.23 218 £ 0.25 2.60 = 0.30
MiEATEE SR
AST, U/L 722 7.3 71.0 7.4 71.4 £ 41 712 = 3.3
ALT, U/L 344 £ 50 316 =16 356 = 1.8 358 £ 22
ALP, U/L 497.6 = 28.9 500.6 £ 27.8 573.2 £ 571 489.6 = 46.3

fill3 ¥ + SEM. $XCOBBICB W THBOAEEZBD P72
alkaline phosphatase : ALP, alanine aminotransferase : ALT, aspartate aminotransferase : AST,
base excess : BE, body weight : BW, hemoglobin : Hb, bicarbonate : HCO;, liver weight : LW,
partial pressure of carbon dioxide : pCO,, partial pressure of oxygen : pO,

NSRS B A AL, 1,20008 /50 &5
JELBENR—Y v 7 (RAP) & 12F 47\, LB Al B
BELE 7V 2R L7z, xR (sham) & L CHEIC
WM ZIFAT 225, BRIEEITHbENSDT v b
Wz, InSLEMEIETVT v b O - K
RS LR - 2058 « Wig 12> W CRZ T 3B % gk
L, B W TR A RS 2 0 T o 72,

RAPE 7V 2 B\ T 1200 8] / 43 0 L B H #4013
2: 1753 1OLEREEY L1, HRrLELT
RAPBEDOEIL, shamBEE L THEAZ R
Dol Fio, HEERLEIRIME A A,
DR EDOMEIZDOWT S, RAPH#E L sham #iX
% CTdHo72(F2).

V. RAPS v FOFFEICH T 3 BEFRRTO
7 74 IV Di&Et

DNA~A 7 a7 L A& %MD #EE -8B R
MrTIE, 714 V¥ —(fold change>1.2) THii 3 1
72 3737 WInFIZB VT, 112/R:9 & B sham
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12HE[H RAP 5 v M 2B W T interleukin 6(IL-6) &
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2 SHEELENX—YCTJRAP)D Ty NIFRICH T2 BERFORRICKIZTHE
A : fibrinogen $ ® mRNA 3¢ 3, B : fibroinogen & 1 ® 5§38, C : prothrombin, &t % X [K¥, antithrombin M (ATII) ®

mRNA %3], D : prothrombin,
*p<005; *p<001; *p<0.001 vs. sham.
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glyceraldehyde 3-phosphate dehydrogenase : GAPDH
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interleukin 6 (IL-6) / signal transducer and activator of transcription 3(STAT 3) f2E& D EMEAL

A g E AR (LA) I281F % monocyte chemoattractant protein-1 (MCP-1) ® mRNA 3831,

: JFIEALE > MCP-112B83° % Western blot T

SIS BT 5 IL-6, cluster of differentiation 11b (CD11b), phospho-STAT3(pSTAT3) ® feis ik dett. 12K RAP#
DI BV TIL6 & CD-11b 12 & 2 et ff Ok ta) 25% CBlIgE S Nz, £72, pSTAT3&E I () 13 RAP R O JFAIIE D%
WHEWZHA LT,

D : BFig#LARIC BT 5 CD11b & STAT3 Y Y ERLICEI$ % Western blot fi#47T.

E: g RL EYmCld, IL-6(F) & CD11b GR) 2SIFIC B W T L Tz,

p<005; *p< 001 vs. sham.

[@Jvs]
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HbUOWFETIE, RAPAHIKIC BT 5 MCP-1583L 2y %,

ZIuE X, CDIbREMEEEERZ ML, STATS3 BEM 55 X 13 8ERE A 2 r — FoHuLE %8 %
DY) BT B OAN CTRAET 2 2 LA L HI T ThHDH, THIFBTHEEL S, £O7 0
72. ¥ 512, RAPIC & % STAT3I®D ) v g4k & E— % —15M:1X GATA binding protein-4 (GATA-4)
fibrinogen & /LB NNE, TL-6 FPAIFLAR O Hi % 5.1 & DFEBIZEI D FELLEMT 2%, L6 8k
DIl E Nz, ShH oI, LEMEIZBWT GATA-4 & hepcidin antimicrobial peptide (HAMP)
TEPEAL S 3072 A i HAZ ER AT 12328 L C IL-6 TUE—F —LOfEERIGET 2 7. bhubhobf
2oL, FFMIFEN O STAT3 ) v Btz 125 % ZETIE, RAPIZ X o TIEHAET % & 25 XK1 0
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The Third Mechanism of Cardiogenic Thromboembolism : Cardiohepatic Interaction in Atrial Fibrillation
Takeshi Kato, Takamori Yaegashi

Department of System Biology, Graduate School of Advanced Preventive Medical Sciences,
Kanazawa University

Most strokes in patients with atrial fibrillation (AF) are believed to be cardioembolic, caused by the embolism
of left atrial thrombi. As shown by the well-known Virchow triad, thrombus formation in the left atrium (LA)
can result from decreased blood flow, increased endocardial dysfunction in the LA, and enhanced blood
coagulability. We examined whether short-term rapid atrial excitation affects gene expression remotely in the
liver, which is a major source of prothrombotic molecules. DNA microarray analysis revealed marked changes
in the gene expression profile of human liver of patients with AF. The extrinsic prothrombin activation
pathway showed the most prominent change in 354 BioCarta pathways. Twelve hours of rapid atrial pacing
(RAP) also markedly altered the gene expression profile of rat liver. RAP markedly augmented the hepatic
messenger RNA expression of fibrinogen chains, prothrombin, coagulation factor X, and antithrombin II . The
augmented fibrinogen production by RAP was accompanied by increased interleukin 6 (IL-6) messenger RNA
expression in peripheral blood cells, enhanced monocyte chemoattractant protein-1 expression in the liver,
infiltrated cluster of differentiation 11b-positive mononuclear cells in the liver, and enhanced signal transducer
and activator of transcription 3(STAT3) phosphorylation in the nuclei of hepatocytes. STAT3 phosphorylation
and increased fibrinogen and coagulation factor X production by RAP were suppressed by IL-6 neutralizing
antibody. These findings suggest the presence of cardiohepatic interaction mediated by the IL-6/STAT3
signaling pathway in AF and AF-related thromboembolism.
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