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Expression and effect of HMGBI1 and its inflammatory signaling pathway in ratmodel of DCM "
Shen Lijuan' +Lu Shu'® , Zhou Yonghua® + Xing Qingmin' +Li Lan' + Zhou Chungang’

(1. Wuxi Hospital Affiliated to Nanjing University of Chinese Medicine ,Wuxi ,Jiangsu 214071 China;2. Jiangsu
Provincial Institute of Schistosomiasis Control /Key Laboratory of Ministry of Health ,Wuxi ,Jiangsu 214064 China)
[Abstract] Objective To investigate the expression and effect of high mobility group box 1(HMGBI1) and its signaling path-

way(HMGBI1-RAGE/TLR4-NF-¢B-cytokines)in rats with dilatd cardiomyopathy(DCM). Methods The rats were divided into two
groups:normal control group (control,n=20) which treated with physiological saline,and DCM group(n=22) which treated with
adriamycin(1 mg/kg twice a week) for 6 weeks,and then observed for 2 weeks. Echocardiography was performed at the end of the
study. Plasma 11.-1,11.-6 , TNF-q level were measured by the flow cytometry. The CRP,BNP concentrations were measured by en-
zyme linked immunosorbent assay (ELISA). The expression of HMGBI mRNA, TLR4 mRNA,RAGE mRNA,NF-xB mRNA were
measured by real-time PCR. Results There were four rats dead in the DCM group;two rats were randomly selected from the DCM
group to certified modeled successfully by echocardiography and pathological examination. Left ventricular end-diastolic diameter
(LVEDD) and left ventricular end systolic diameter (LVESD) in DCM group were significantly higher than those in the normal
control group(P<C0. 05) ;left ventricular ejection fraction (LVEF),left ventricular short axis contractility(FS) in DCM group was
significantly lower than that in normal control group(P<C0. 05). The expression of HMGBI mRNA, TLR4 mRNA,RAGE mRNA
and NF-kB mRNA in myocardial tissue were significantly increased in DCM group than in the normal control saline group (P<C
0. 05), The expression of HMGB1 mRNA were positively correlated with TLR4 mRNA, RAGE mRNA and NF-«kB mRNA (r=
0.873,P=0.005;r=0.949; P=0. 000;r=0. 898, P=0. 002). The serum levels of 1L.-1,11.-6, TNF-¢ and CRP were significantly
higher in DCM group. The expression of HMGB1 mRNA in myocardial tissue was positively correlated with 11.-1,1L.-6 , TNF- o and
CRP(r=0.944,P=0.002;r=0. 988, P=0. 000;r=0. 968, P=0. 000;7=0. 961, P=0. 000). Conclusion HMGBI and it's inflam-
mation signaling pathway (HMGBI1-TLR4/RAGE-NF-kB-cytokines) were highly expressed in dilated cardiomyopathy,and have re-
lationship with left ventricular diameter and cardiac function,they may be involved in the development of DCM.
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P9k B0 LK (dilated cardiomyopathy, DCM) && — fb ) —
A 2RO J 7 K O BIE VA6 ) i A A R AR A 0 LR
R N N E I PN = S BTN -5 K N | o= 0 = L A 2
W, DCM J& Z R 80w B R 51 O LB E I E 45 R 2o
JIFEWR IS AL A 0 WE RS A M B LR T, AR
DCM 1) %5 L A 58 4 B A 0 AR K BF 500 92, 4k I oy g
4§ DCM & A= i) B B HLH =z — 5 F5 82 (9 4 1k BB A2 0 L4
32 458 O JILTR] BT 27 4 Ak K0 ik 244 L0 U 0 4 ) e R A Y 3
HEHEKEP D BB FE K& A 1 Chigh mobility group box 1,
HMGB1) & — Fi B4 T ) A% 3 JE 20 8 1 ] DL 33 30 16 240 i
149 2 3 43 00 0 UK BE 4H M 1) S R A O B A AN E S S
RAE IR B — R B R A R R AN . B
7~ , HMGBI K QB F AT g2 5 17 DCM 1) i ¥ A 11
HAY, HAE DCM o, HMGBL J& 3 53 1 4 {5 558 1 & $% 1E
FH B o 2 5 A 0 R W RO R B A R (TL)-6.C |
N 1 (CRP) % & 45 4E 16 J2 38 b % Toll £ 52 #& (Toll-like
receptor 4, TLR4) B & W 1] B K 1k & 7= ¥ 5% 1K (receptor for
advanced glycation end product, RAGE) {5 5 18 % 19 8 5 T i
DCM 1k H R J&  Rif W BIF 98 10 oK% fig e %

A B 0038 2ok 4 K B DCM #8558 HMGB1 K H;
5 FEAS 58 % (HMGB1-TLR4/RAGE-NF-«B-41 {1 [/ T 7 K
Fl DCM A [ 338 -0 HAE DCM kA E R TP E X A5
J01 AR DG R S R 0 A Bl v e 2 A R L 0 e O T T R LG
JI IR 1 K e R A B A
1 #MB57FE
L1 Semahyy A 42 Ryg Rk 8 A itk SD KR L 54k
A4 4\ A K IR SCXK (51) 2012-0001 7, 48 i 4 250~
280 g,
1.2 {U8%i& 4 041BR111422Bio-RAD H ik 2% & (3£ [ Bio-
RAD 24 7)) s Z B A 38 K SYC-2101(J5 JH$E ) s BM450A 4
B 3 H 2 AL CRN IR BT ZR B2 9T 5 LeicaDMI6000B {5 & @ 3
LR RO BB & A A F]D 5 LeicaRM2235 ] [ #l
A P OERHRE B & A IR A w)D s JEM-1010 32 5t B+ i 3
B (HAH 72 8); CURIEMENTOR 3 %13 ¥ it (£ [F PTW
2D s AS210 B AL KV (f# [E Sartorius /A H)) s Philips CX50
IS W K 12 MHz #7583k (32 [ Philips 23 1)) 5 E1x-800
it T56 B 328 43 BT AN (35 [ BioTek 24 A]) 5 5417R PK IR 5 3 B0 Al
({218 Eppendorf /A &) ; BCS-130011A2 A: ¥ % 4= 46 (5 N 42 7§
BB ARA R FD 3 Thermo902 K i vk 45 (32 [ Thermo 2
7] ; LightCycler480 JL R ¥ #{Y (3£ E BioER A #]),
L3 MES5RAMN KEEABRESFREEELLARAFD;
ELISA 5 & R BHB1AE W 5 ARG R D 5 98 AR R an e
IR & CEEE B RAEYHEARSE BRA A ; TrizolRNAlsola-
tion(3& [H Invitrogen 23 ®)) s Wi % sk M & [ £ £ % L# CRiE)
£ B 75 SYBR® Premix ExTaq™ 1 3% 7 & [ 5 4= W T 2
(KBEOH BT ] S HE IR £ 2 1 B (ADR) A 10 mg (IR
WITT R 25 A BRA FD 5 S84 CH iR ah 2E YRR R IR A RD 5 5+
P C B Ak TR0 A PR 2 7)) s DEPC UK ( F ¥ R RE 1%

EHRAFD .,
1.4 ik
4.1 B REBUFRR BT & AR g, 45 o8 4 IR 41 (20 HD) Al

DCM £ (22 R, 2 Bk 8 4 @ 8 1% 3 1 DCM. K B
B TR 2O A B ER K AR B 1 mg/mL, DCM 41 K BUI i 7%
BT E AWK 1 mg/keg, XF B2 G S E S 1 meg/kg Az BEER K,
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BRI 2 L LR 6 J L Ak 12 Yk A VR 4 DB MR 5T ik R R B
ESil b IR S DU - I O L LD UE -3 N R ¢ N
LM AL R AL . TERLS BENLAN IR 2 HOR BRUAT O E R
K g SRS, A TE S AR R R
1.4.2 WAEKGA SR BRAT O B R A D, DU R 55
1020 7/K & S HE (3 mlb/keg) JFR B JBR 15 J8 20 /5 4 K Bl M 5 8 I o
A 20 BRI L OB AR Sk A 0 A S A il U T U D
IR MR G g B TS 3R AT QR A O AT IKROR A 2
(left ventricular end diastolic diameter, LVEDD) . /2 .0> &5 UK 45
K N 42 (left ventricular end systolic diameter, LVESD) | Z&£ i»
= 1M 43 8% (left ventricular ejection fraction, LVEF) | %5 #ll 45
45 & (fraction shortening, FS) ZE 54} .
143 KRB OUARARRE  RATSEE 12 h, G4
2 DR R I 3 AR 3 A T R R KR AL SR AL BE 4 I E L AR
BER K vk UK AR W T K 4y AR AR S A0 = oL,
Pe—80 CHRAFHT mRNA I 5& 3 Bt — P JH £ 5 R 8
T HE Je €8 i — ik @ e Tk A
1.4.4 KEME IL-1.IL-6 MR T « (TNF-o) .CRP,
Hii ) 4 ok CBNP) G K% il i 104 T B0 Bl P, T 3 000 1/
min #.0 15 min, W EE R T EP 45105 T —70 CiK
FEARAT 5 50— M3 BRUL B B 8 J ELISA 5 i 3R3B K.
1.4.5  KREZZ LIS 5% 6 %5 HMGBL, TLR4,
RAGE.NF-xB mRNA ik 4 50 mg 1938 %O L4 4 4% B]
VLB UE RNA, —80 CREfF. &%tk r kL9 1R A
RT-PCR P 25 125 3 A7 6 00 3 2o V2 fige 11 42 2 06 M 958 1 vl Kk
W AE 7 W0 I 6 14 5 2R ] Real time-PCR J7 23 #E 47 AH X 5 &
PR EAE T 5 A SR A 2 22T BLR R Bractin £ 2R
WS ER 85I E 1.

*1 AROCMEMEEMRNSEESIYWFT

W 1 PR
AR
HMGBI
EM51Y 5-ACCCGGATGCTTCTGTCAAC-3 219 bp
RIma1Y 5- ACAAGAAGGCCGAAGGAGGC-3'
RAGE
EmSH 5-CAGGGTCACAGAAACCGG-3' 214 bp
RImB4 5~ ATTCAGCTCTGCACGTTCCT-3'
TLR4
E514 5- AGAATGAGGACTGGGTGA-3' 100 bp

K519 5-AGCGGCTACTCAGAAACT -3’
NF-«B
Ef514 5-GCAAACCTGGGAATACTTCATGTGACTAAG -3 123 bp
314 5-ATAGGCAAGGTCAGAATGCACCAGAAGTCC -3'
[-actin
Ef51# 5-CCTCTATGCCAACACAGTGC -3’
514 5-ACATCTGCTGGAAGGTGGAC-3'

1.5 il a8 R SPSS21. 0 3R A4 AT AL 21, 11 4 ¥5 kL
VL Tds Rm TR A AL LR I PIREAS ¢ K 36 5 AH G 2 i
K Pearson's M K43 H1 . P<<0.05 HEFHGFIT¥E X,

2 & 7

2.1 KER— BB RmLR 8 FExMAEKRE LA
B SN R AR R R R P K B KB B BAE T .
DCM KB E R B, T F G EZ g Em . 58 3 A
RIS TR 5 M X2 B (RS EKE A
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%), DCM 4 72. 7% (16/22) K §UE K& . 18. 2% (4/22) K
BOET:. PRSI R BAE TS R RFIE I K B P ERERE
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450 g
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IR 2H (P<C0. 05), LVEF \FS /N F X I 20 (P<<0. 05) . W3 2.

2.3 PAHLNEL HMGB1, TLR4 ,RAGE ,NF-«B mRNA
ERAKMES M DCM 4l.0 L4141 HMGBL . TLR4 . RAGE,
NF-kB mRNA LB X BMAV BT &, 2R A58 %E X

1.0 NORMAL.
::g i (P<<0.05) . L& 2.3.% 3, DCM 4.0 L4128 HMGB1 mRNA
0.8
2300 o R ik HS TLRA,RAGE,NF-«B mRNA 2 ik & 1A 5656 &
w250 g0 (r=0. 873, P=0.005; r=0. 949, P=0. 000; r= 0. 898, P =
200 g 3 BRLH {.i
. ~o-ooum 3 0.002), W& 4,
1:2 0.2 x®2 MAAROEBEERLLE (L)
0 00 2 n  LVEDD(mm) LVESD(mm)  LVEF(%) FS(%)
12 34 5 67 8 0 2 ‘4 6
G €. RLECE SR 20 4.8740.34  L56+0.11  96.170.71 68, 111,74
1 MAXBERETHHEREFTINE DCM 4] 16 6.4840.20*  4.0970.53*  71.8149.25* 36.7746.87"
2.2 LERE 8 JEJE DCM 414 Bl LVEDD.LVESD % T3¢ +P<0. 05, SX A LR
x3 WMAAXROIBLE mRNA KRB E (z+5)
Eib| n HMGB1 mRNA TLR4 mRNA RAGE mRNA NF-kB mRNA
X B 2H 20 0.6340. 35 0.7940. 23 0.74+0.19 0.7440. 29
DCM 4 16 1.1440.57" 1.2240.50" 1.0740. 41" 1.0840.31"
*: P<C0. 05, 5% M40 b #% .
Melting Pesks CRP /KR IEA KR R (r=0.944,P=0.000;r=0. 988, P=
a5 T 0.000;7=0.968,P=0.000;r=0.961,P=0.000), JL& 5,
7575 1LR4—¢'!:-‘ N BACTM Melting Curves
6.775: KB — “" “( \‘\ { “.

5975 / ‘.‘\“”; |
'S}

5175

~(d/dT) Fluorescence (483-533)
.
by
a

3575

2775

1975 /

1175

0375 :
% ® n 2 n B W8 ® ® 2 %

BE (C)
& 2 HMGBI1,TLR4 . RAGE NF-kB mRNA & fi# %

2.4 WA M 1L-1.1L-6 , TNF-o,CRP,BNP 7K ¥ & #H 3 ¥ 43

B DCM 41 IfiL 3% 1L-1.1L-6 , TNF-o,CRP.BNP 7K 3 %% X He 21
HBIE. 2R A% 8 X (P<0.05), 5% 4, DCM 41 1>
WL4l 41 HMGB1 mRNA % 3k 4 5 5 1if #% 1L-1.1L-6 , TNF-q,

% & W 72 W % B @ % 8 % & %0 £ %
mE (T
HMGBI1,TLR4 ,RAGE NF-xkB mRNA & fi# #h £

1004

150

HMGB1

100

1004

0 100 150 200

A TLR4

A:HMGB1 5 TLR4 £ & ;B: HMGB1 5 RAGE ()% % ;C: HMGB1 5 NF-«B flJ 3£ & .

4 DCM A ALE L HMGBI mRNA 5 TLR4 RAGE . NF-«<B mRNA % i% 48 % M 4 47
x4 WAKXRME 1L-1.1L-6  TNF-oCRP.BNP 7k F L8 (T =+ )
215 n IL-1(ng/mL) IL-6(ng/mL) TNF-o(ng/mL) CRP(ng/mL) BNP(pg/mL)
X BE 24 20 9.30+3.70 206.04+43.97 233.34+55.35 28.7443.89 454, 80+129. 30
DCM 41 16 27.62+£11.56" 412.78+101.39" 337.80+78.79" 40.20410. 34" 1 147.00+326.76"

* 2 P<C0. 05, 5% B4 #K .
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A:HMGB1 5 TLR4 f§% %& ;B: HMGB1 5 RAGE (% % ;C: HMGB1 5 TNF-o i1 & ;D: HMGB1 5 CRP K & .
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HEYIE

POLCH::]

DCMzH

& 6

2.5 5H HE J{o KR eE  HE § 6. % A K .00
LR TN L HE S A 5 L0 LA O R BT E8 5T R R TC RN 4
HEZ) e S, TG 8] o £F 4k AL o 40 M 0] B iE R . DCM 21 KRG L
L AE M IRBE 0 WL 2052 45 5 0 L A0 i HE 3] 25 6L 2 4 1) S5 41
Ak, 40 0 1) 950 38 B 4 AN IR L 20 UL AR AR . R R
Xt RO JULEF A HE S B 55 2R S MRN8 57 TE I il P BEEURG: 1
o DCM 410 TLEF 2 W 24 L 28 37 4 Ji ik, 255 9 78 M 1 68 065 d5
K., WE 6,
3 a9t ®

DCM & Z Fh 80 B 2 510 U E R R 25 1 . BR
DCM ) & s AL I & 52 42 BA A (0 3= SEHL I T A6 5 0% 8 4%
SR H BB RN R 5L A K RS IESE
R BLEA T DCM % AR 10 B LT 5 85 10 R P R 2
O L2 B 52 45 o0 L IRD JBT £ 2k £ B O IE T A o0 JUE W0 405 0 67 5K
T RE MR Y 2 B R

CRP & —Fh 2t rd AR L 2R . R 58 R 3 DCM 35 19 .0
LA O Y RS P 2 400 6L R0 A4 I 45 b B2 40 L N A5 CRP
mRNA &AM E X, CRP W #MEMERENFE S E
W 200 At 14 4k 5 B0 LB 45T . A DCM R A, CRP 1y Tt
155 AR I B AH G T 50 T REOR & AH 56, T OB DCM 11

HE

\

DCM A ALA L HMGB1 mRNA 517 1L-1.1L-6 , TNF-o,CRP 7k 48 £ 4 #7

AR
d“ N “

FARE HELBRRBREHRIER

BT . A0 P 32 50 4 Sy K 2 A R A R R R
P40 R L TL-1 . 1L-6 . TNF-o Jy i 48 14 40 i 9 5, IL-1, TNF-
a SN ZAREE GG A S IR S sie S RN . B
JESE,DCM B # TNF-o.IL-6.1L-18 % 5 & b Y, TNF-q.
116, TL-13 453 b B #E R AR O L IC &8 7 A2 3 O L 40 T % A= S
PN i 31 S = QLN NS v S8 e W D B2 e = AR X
O UL Mt A AL e

HMGBI & 370 g 4% AR 28 85 (3, ) DASE 5 0 Ak 48 i iy 3=
B 43 W6 F R BE 4 B Y 4 30 R BB AR O BRI AN IR S R M
SR+ B 2 — Tl o B R A R A A R T e 2
S I R 2 R S840 It w3l B i HMIGB1) , SJ2: 4R 4 I
B A 3 (CHMGBY M B W 40 6 09 3 3l 4y o D, i ob
HMGB1 By %Z ik & ™ 4, — 4 & RAGE, 5 — 1 & TLR,
HMGBI 5 RAGE 8 TLR 5 I 353 L B 5 F1 40 i B 57
AL IS 5 R R B R KRS

HHFSIES: . HMGBL 5 RAGE 76 41 ff 2 10 25 & 7 51 2
RAGE ik FiH™ ., HMGB1 5 RAGE 4 & 5 &Mk G &
M, 7%k Ras/Raf,Rac/cdcd 2 , i 22 2L 1 A6 2 H B8 (mito-
gen activated protein kinases, MAPK) 2% Bk il % , § 1t MAPK
FEH ) p38 MAPK . c-Jun N ¥ fiff (c-Jun N-terminal kina-
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ses, JNK) 4 }g 4h 5 5 I8 15 18 i Cextracellular regulated pro-
tein kinases, ERK1) , 3 & T 09 NF-«B 1y 5% 5:19%) . NF-«B
S REE IR B FAIRE RS A SR B &S
AL 1 oAt 28 i PR 0 b B 43 7 35 W) 4% 5%, 4 TNF-o TL-1
L6 0 %5 40 M 6 Bt 43 F-1 (VCAM-1) | 40 i 18] 26 B 43 71
(ICAM-D) , if5 & Kb 4 Mk T 7 B o | Ak 77 o 1) 4 B 1k 4 Mk )
R 2 2% B e B 65 2% 4 fF (multiple organ dysfunction syn-
drome, MODS)™!, ik — 25 5 S0 20 293 40 i 3K 8 , 30 38k e 258 40
KB HMGBL % 4h, 518 E R8s 47 . Ao k3,
i HMGBI1 1l RAGE 9 25 45 BE 4 il MAPK Fl NF-«B 7 6 )t
ST IR AT Ay 40 ) HMGBL % 5 09 % 2 40 B8 1
prA e

TLR2/4 & HMGBI (55 —Fp 52 1k, TLR J"{Z 78 Tl
AR 11 S 228 200 iR R S8 A0 -0 JULAR KD . S B AR 23 1k
[ (MyD88) - 31 5€ ] F 52 14 4 ¢ 32 f& (TRAFs)-TI-«B i
S (IKKs) i #% . fff NF-«B )\ NF-«B/T-«B & & 1 1 i% 4k .
55 4hE TRAFs 45 HMGBI-RAGE {5 %5 8 6 /7 16 £ & 58 X,
Hi3E 53 TRAFs 7 L i 3% MEK 3% B ( MEKKs) , #F 1 3% 1k
MAPKs F1 R 7 f NF-«B™ , BF 78 8% o 78 Sl i /5 3 1% 495 40
FA p J ] TLR4 AT/ H 5 HMGBL B A 545 A il T
T B BT B R T 4188 B kR A Sk
F AN

HMGBI 7] Gl i F IR (55 1% 500 B 5 6 48 1k B by L 2R
BE ARG S T, BFITIE 55, HMGBL 76 3 bk 3 £ 5
A6 o0 LA BE | St 08 3 458 43 O 0 0 0 5 0 I 0 v i R
IR SRR ARG ) 3 08 B A R A A S BOBUS 1
. Mg A HMGBL & — s 52 60 48 0 A FR R 46 40
ML o 200 K P S 36 UE 52 27 B A0 LA i 2 B T HMGBL
L, LR AT 4 W 4 0 LSy B R B RE R B 7024, #% HMGBL
S5 T OB KR, I T 0 o 68w aRm .
HMGB1 ik 5. 1 I8 e Jii 2 1 25 5 F B, fe il .o L
Ao E ER, S PO & B, N BB R T
HMGB1 ., % B/ BT 8 A S B3 B0 0 LAY 2 A BE 45, 1n 2%
A 195 2 HMGBL K- i 7t & - 06 5 HMGBL /K- F i 7]
RE ST /9 /N B0 UL Zh B R AR AT 0%, ) I o B O A O
HMGBI #5477 A-box 5, HMGBI # # 77] 7] L 2% fif i .0 L
HAERERS L R R R L 0 g 2 9 R I 3% HMGBI 7K
S T4 . 50 TR 7 R DI 56, T AR R R R
A 0 JUE RS A A A S T . $E R HMGBI A g 4E S —Fh
RIS 5 T 0 J) T2 (1 Je e s A

F i % F HMGBI 5 DCM ¢ & ) 0F 58 AH T 45 /0 88 14 5
1% 5%, HMGBL (9 it W% 4 i 55 RAGE #il TLR4 47 %70,
Il PRAF 7% 57 s HMGB1 J % AE 41 i [ F (TNF-o. 1L-6) 1] f %
57T DCM Ay s A Bk AT . {(H7#E DCM #h HMGBI i i
H5WA Z R S8 T F 5k 25 DCM kKA VR ER .
H A JCHF 5 3 .

AR 5T 8 3 F d DCM K BB, 8¢ HMGB1 & 3 &
1% 558 g (HMGBI- TLR4/RAGE - NF-«B-41 jiit [ F) 7 DCM
KEOCMALRF RSB, LI DCM K B0 L2 HMGBL Y
FeH ik @ T X A, W e HMGBI1 5 BNP /K- LVEDD £
IEAHKXR .5 LVEF 2HAMHXXR, X5 ERTELEHR—
L4~ HMGBL 257 DCM W& 4 kB, RBFSEE K],
DCM KB L4H4! TLR4.RAGE NF-«B R H Xk ¥ & T
X HE2H , HMGB1 433 5 TLR4 .RAGE NF-«B 2 FM XX Z&.
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AREFF I LB HMGBI 43 %15 TNF-o,1L-1,11.-6 . 1L-10, CRP
BIEMSKR KR 78 HMGBL 2155 DCM () B AR B3k 7% v g
il 5 TLR4 34 RAGE 45 & . 38006 NF-«B i B (2 i 5
S R T S AP B R R A O JULER B A A B 2 S B
O REYT RO T BEGE

FHT HMGB1 R H 4 4E 5 538 5 DCM 56 & 1 T 58
A T AP B B R R IR — RE Y HE R L A AR 2 1]
A TRt — BRI L4 B SR A 1 2 A 3 i HMGBL 5
538 % DCM 7™ A= A [a] 19 A 90 2 3800 - 1 6k HMGBL J = %
S 1 5 3 % ) 245 ) R0 S A A R B T R A I 4 ) R Y i
Yo sy HMGBL 72 I R b Ay 25 T80 5 52 4k 22007 i L Y
WK S DCM i [ 9 17 1 S HC6 97 T8 56 G 14 i 5%

S & ik
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