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H OZE.BN HiTaR#B0AY HE4%4% 9 BILHMGBD) /% 848 2404 K Z %K (RAGE) 2 5@
AP IZ S A ZB(CHE) XK ALK E R MR A T Hrm, FHik @I ERAkey £ % &5 CHF
XRAER A5 A CHF 4, s AR BAK A & 28 (AR sk-1 41,1, 00 mg/kg s AR#) | s AR5 P A & 28 (e AR 5H-M
20,2.50 mg/kg AR | A B A F 8 (AR -H 20,6, 25 mg/kg Ak L & AR -H+ rHMGBI 241
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IVS.LVEF & 1L-10 7K -F 8 23§ An (P <C0. 05) ; £ AR B8R F) A 40 , LVIDD, s ik 45 4, 29 B 8 = & & 1L-
18.TNF-a.HMGBI1 & & .RAGE & & K -F3§ A fe AR al-1L 41> da ML 3%-M 40> AR #%-H 41, FS.IVS,LVEF &
IL-10 /K-35 A AR 3R 20<so AR %-M <o #hsfi-H 4 ZEHmA i, £ F ¥ A %t 5 &L (P<0.05);
5 AR #R-H 4480k, s Ak s -H+rHMGB1 40 LVIDD, <& i 45 4, 4 f 8 = & & 1L-18. TNF-o.HMGB1 % & |
RAGE & & K -F 38 232w (P<0.05),FS.IVS.LVEF & 1L-10 K348 2 E&4k(P<{0.05), &t mARm
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Effects of sanguinarine regulating HMGB1/RAGE signaling pathway on myocarditis
and cellular apoptosis in rats with chronic heart failure”
ZHANG Peng ,LIN Guiziong »ZHUO Yufeng \CHENG Hongji . CHEN Qinxiu,
XIE Wenjie ,FENG Yanling”
Department of Cardiovascular Internal Medicine s Panyu District Hexian Memorial Hospital ,
Guangzhou ,Guangdong 511400,China

Abstract: Objective To explore the effect of sanguinarine regulating the high mobility group protein Bl
(HMGB1) /late glycation end product receptor (RAGE) signaling pathway on myocarditis and cellular apop-
tosis in rats with chronic heart failure (CHF). Methods The CHF rat model was established by ligating the
left anterior descending branch of the coronary artery. The rats were randomly divided into the CHF group,
sanguinarine low dose group (sanguinarine-L. group, 1. 00 mg/kg sanguinarine) , sanguinarine medium dose
group (sanguinarine-M group, 2. 50 mg/kg sanguinarine), sanguinarine high dose group (sanguinarine-H

group,6. 25 mg/kg sanguinarine) and sanguinarine-H-+rHMGBI1 group (6. 25 mg/kg sanguinarine+8 ng/kg
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rHMGBID). The normal rats with only thoracotomy were used as the sham surgery group, 10 rats in each
group. After the intervention,the echocardiographic indicators such as fractional shortening (FS),left ventric-
ular ejection fraction (LVEF) ,interventricular septal thickness (IVS) and end diastolic left ventricular diame-
ter (LVIDD) were measured;the heart was weighed and the heart index was calculated;the enzyme linked im-
munosorbent assay was used to detect the levels of serum interleukin (I11.)-18,11.-10 and tumor necrosis fac-
tor-a (TNF-a) in each group; the hematoxylin eosin ( HE) staining was used and the notch end labeling
(TUNEL) staining was adopted to observe the histopathological changes and cellular apoptosis in cardiac tis-
sues;the protein immunoblotting technology was adopted to detect the expression of HMGBI1 and RAGE pro-
teins in cardiac tissue. Results Compared with the sham surgery group.,the levels of LVIDD, cardiac index,
cellular apoptosis rate,[L-13, TNF-a, HMGBI protein and RAGE protein in the CHF group were significantly
increased (P<C0. 05),while the FS,IVS,LVEF and IL-10 levels were significantly decreased (P<Z0. 05) ; com-
pared with the CHF group,the LVIDD, cardiac index, cellular apoptosis rate and the expression levels of IL.-
18, TNF-a, HMGBI1 protein and RAGE protein in the different sanguinarine doses groups were significantly
reduced (P<C0. 05),while the levels of FS,IVS, LVEF and I1.-10 were significantly increased (P <C0. 05) ;in
different doses sanguinarine groups, LVIDD,cardiac index,cellular apoptosis rate,1L.-18, TNF-a, HMGBI pro-
tein and RAGE protein levels all were the sanguinarine I. group > sanguinarine M group > sanguinarine H
group,while the FS,IVS,LVEF and IL-10 levels all were the sanguinarine L. group<sanguinarine M group<<
sanguinarine H group. The differences between any two groups were statistically significant (P<Z0. 05) ;com-
pared with the sanguinarine H group, LVIDD, cardiac index, cellular apoptosis rate and levels of 11.-18, TNF-a,
HMGBI protein and RAGE protein in the sanguinarine H+ rHMGBI1 group were significantly increased (P <C
0. 05) ,while the levels of FS,IVS,LVEF and IL.-10 were significantly decreased (P<C0. 05). Conclusion San-
guinarine could improve the heart function,inhibit myocarditis and cellular apoptosis in CHF rats, the effect in

high dose is optimal,which may be related to regulate the HMGBI1/RAGE signaling pathway.
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1.1 SEgshyy KU REA Y H ARG R ) 4 4t
63 H 5 JEMiVE Sprague Dawley KB (& i & 100~
150 @), YFATHIES . SCXK (#1)2019-0014,

1.2 FESEEH S5 AR A R0 % K
AR A R A s AE 4 HMGBL A (fHMGB1)
W H Sigma A A 5 A LA 3 (TL)-18. IL-10 ., i 98 IR
HE P F-o CTNF-o) il B 5 55 W B 0 30 CELISA) i 1) &
WA RIS AEY T REA BRA A 78 AR RS- 4 (HE)
e 3X50 W [ R o gk 2R YRR R A 5 B R O
Fric (TUNEL) 3 6838050 & 1 B 3638 R 5 3R A BR
7y A HMGB1, RAGE — 31 H Abcam 24 A,
BX50F4 2% 8 #85  H Olympus 24 & ; DYCZ-40D
AL DY Y-6C LUK A L3S — A W B A TR
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AL RBR RGN A LG BRI E A R A A
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1.3.1 CHF KEBERMH & LT 63 HRKRA
AR ECE ) MK, IF 78 2= IR (22 + 2)°C FIR B (50 +
2) % FAORKE 12 h (G IE/ R WG 20 b iy MR R 1A
JEH R . BEVLEEE 53 H AR #EfT CHE KRR
TR R 1 0 0 B 2 I e T SRR B T
ARG b AEEE NG % 2 0P WL FTIF 38 A2 B
3~4 BaD , KB 5-0 5 22 45 4L A2 5 MR 3h ik iy % 52
AEVR A3 mm Ak Z5 L AR A S5 AL DL T O
WA DR SN ST Brsk T B . 12 JH)E. Y4
LGB (LVER) K F 40% . 43 & % CHF KR
R RG # T L iZad B LA 50 HOK R B Ry L I LA
IUFELIFALEALR 10 HIEH KBRIENBFARA, %
50 R R R ML 2 CHE 41 Ifi AR B 45 57 = iy
FR A1) 4 1L AR Ak o 7] 2 Ot AR - VD 20 it AR Ak 7 79
2 (I AR AR -HD 21 DL & i AR Bf-H + rHMGB1 41, Ho
ML AR -1 20 il AR A -M 2 Il AR Be- H 20 7 Fi 9 105
95 Ko 27 SCHRL 12 I 36 Ak 1 43 00 DA A B 3R 7K 7 A | T
il ML AR B, B S 2 T K RO B S 1. 00,2, 50,6, 25
mg/kg AR B T 90 5 1M AR k-H + rHMGB1 41 i & 3
5 6. 25 mg/kg MARTE, [ B 2L 8 pg/kg rHMGBI &
TSI TR K CHF 4 LUIE s 1 45 L 2
S A AR A AR R K T HL. B RS T L
W ST 4

1.3.2 @A CIERM T g . SR
BB Vevo 2100 MS-250 45 3k 28 i) — 4 8
GIES R e NI NES [ < W e e O L S o
(FS) .LVEF . Z 8| j3 & B (IVS) DL K &F 5k A W] 20 &
M4 (LVIDD),

1.3.3 DAEARECR I FREUK B4 259697 5 iR I
e N A3 0 JUE BT g, R 0 E BT /R BRI T A 3
FONETEEL .

1.3.4 >R ELISA W & 4 i 3& H IL-18.1L-10,
TNF-a /K SR R B A 550 Ji5 WAC 4R Il v
Fa HE 00 5 45 A 106 B AS I i 5+ 1L-1B8.1L-10 . TNF-«
K

1.3.5 HE Je @ imlo fF 4 200 #2248 4k fe 0 iE
(70 0 25 L BUD) L B 43 . — B AT B e fE A Z R H
P v, SRS A S AR A W b RO I ZH U R EE O 4
pm BV R, B S8 HE 320570 & 6 U0 F 47 44 64,
o8 PR I MU O 2500 R 21 L1 o B2 AR A

1.3.6 TUNEL 3. a0 5.0 JIE 21 23 40 j 9 17~ 42 fk
A0 W ZH 2 5 AE 4 00 2 I W o, A 38 0 ) 4 4 21
VIR A 0 20 BE v B K, #i B TUNEL 325
EPEY 0, 4 TUNEL Y0 (0 3 7 40 M 2% 52 b
0, B AR 3 R AR OB BB AR R T4
1.3.7 RN H B 9% BRI £ R & ) HMGB1/

RAGE #i B MG HFRIE 0 — 0 20 B A
5 fe B TV 1 2R (RIPA) 28wl vh 51 3¢ 3045 42 4
MO fy , JF B AR A B, B AR (20 pg) HE
B EREGE OIR G R BUAE SDS-5R N s B K
BE RS HL UK 43 85, I 56 B R 3 £ M (PVDEF) B B o i
55% B4 =EETHE 1 h B EEYS HMGBL,
RAGE —Hii & . K HTEE R T 5P R BR o Sk
i (HRP) BBk E A G(1g B HE 3 h J5. 85
5 f Ak & OB (ECL) IR — W & . LA o] 4k 2
F 2R LS8R 1 SO 54 . ff ] Tmage J 31 A0 5%
PR B, BT A S AR LA Bractin AN S,

1.4 SGiil2Fab3 SR SPSS 27. 0 3443 #r 52 1 %4
P, BIESSAITREFERL o+ £ox, 4L
R FMSTREA ¢ RG22 4 A FL R B LR 2R O 22
ST, Z AL E P L3R I SNK-q kg, DL P <<
0.05 N ESFAGI¥E L,

2 % R

2.1 SAKRBEACHEERG LK SHETFARLM
It ,CHF 41 LVIDD B & 34 Jin (P <<0. 05), FS.IVS,
LVEF W] i FA% (P <<0. 05) 3 5 CHF £ A Lt . 1l 4R 5%
AR 40 LVIDD B & B AR (P <C0. 05), FS.TVS,
LVEF B S 38 il (P<C0. 05) 5 7 IfiL H B A [+] 551 42 41 v
LVIDD 4 ifil AR -1 2 > ifin AR 8- M 41 > 1L 4% fifi- H
41 ,FS.IVS.LVEF 2y Ifil AR fis- L 21 << ifil 2 f%-M 2 <<
MARGE-H AR E AN i, 2 RIAZ 1T E X
(P<C0. 05); 5 ifil AR #%-H 41 41 tb, il AR #%-H + rH-
MGBI1 4 LVIDD B & 14 fin (P <<0. 05), FS,IVS,
LVEF W i [&ME (P <<0.05), W 1,

2.2 HAKRROMHELE BFARH.CHF 4.
AR B-1 20, ol AR B-MD ZH I HR B 2H . IfiL 4R -
H+rHMGB1 241 K B .0 E 48 2050 5 o (1. 97 £
0.20) % .(3.9640.39) % .(3.26+0.30) % .,(2. 68+
0.25) % .(2.07+0.21) % (3. 4440. 34) %, 6 4L [A] kb
B ESASIFE X (F=282.298,P<C0.001), 5
it FA 41 A t, CHF 410 ik 45 0B & 38 m (P <<
0.05) ;5 CHF 21 AH L, il AR A AN 5] 5] £ 41 0 0k 45 %
0 G B A (P <C0. 05) , Hifil AR Bili-1 41 > 1 AR Bisi-M
> MR BR-H 4 AT AL H i, 22 R H Gt
B X (P<C0.05); 51 AR #8-H 21 A8 b, i AR #-H +
rHMGBI 4.0 I 5 £ .35 m (P <<0. 05) ,

2.3 HAHAKBIL-1B.IL-10 . TNF-« KF i S5
FARMAM L, CHF 41 1L-18. TNF-a 7K F B & 5 i
(P<20.05),1L-10 7KF B & F& K (P <<0. 05) ; 55 CHF
ZH AR EE o I AR B AN [R] 57 20 TL-18. TNF-a 7K F- 34 B &
FEAIG (P <<0. 05) , 11L-10 7K ~F- 34 B & 3 it (P <<0. 05)
TE I MR B3A [ 37 5 40 A L TL-18, TNF-o /K25 2 i #2
-1 2 > 1l AR Ak-M 41 > il AR k- H 41, 11-10 7K F K
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I AR BT 2H << AR B- ML 4 <<Ifn AR - H 41 L AT B P4
[B] L5, 22 573890 Ge it 2% 8 (P <C0. 05) 5 5 Ifil 4R Bl -
H A0 I, AR §%-H + rHMGB1 20 11-18, TNF-« 7K

SR EE I (P <<0. 05), IL-10 7K F B 5 B A (P <<
0.05), WLFE 2,

* 1 BAXRRBEOIHEBREE (n—=10,2L5)

4 51 LVIDD(mm) FS(%) IVS(mm) LVEF(%)
fBF A4 5.2440.53 59.6745.98 2.0420. 21 78.6477.91
CHF 4 11.76+1. 19 13.52+1. 37" 0.56+0. 06" 29.31+2. 96"
1 MR -1 41 9.3440. 95" 18.64+1. 88" 0.86+0.09" 36.42+3. 66"
I AR B -M 20 7.52+0. 76" 25.374+2.55™ 1.24+0.13"™ 45.21+4.53"™
AR Bik-H 5.314-0. 54" 36. 5443, 67" 1.864-0. 19" 61.27+6. 15"
i AR B8-H + rHMGB1 41 9.5540. 96° 17.64+1.78° 0.7740.08° 34,8543, 49¢
F 149. 076 513.692 177.470 151.706

P <<0. 001 <<0. 001 <<0. 001 <<0. 001

5B FARAH . P<<0.05; 5 CHF 41 14, " P<<0. 05 5 MARB-L 41 Hb 4%, < P<<0. 05 ; 5 MU AR Bi-M 41t # ., P<<0. 05; 5 MARBR-H 41 1t

#,°P<0.05,

2.4 IARBEXTONEA LU B R TF RS
A 375 BT o 200 T 25 1E 8 s CHIE 26 41 g 45 A4 B8] , 4 FR
A /0N s SE IR B W 5 i AR B-1 2 ol AR AR ML A
I AR k- HT 26 955 34 43 493 459 3] 2035 5 (H il AR A H + rH-
MGB1 21 4 1 AR - H 21 98 AE 12 1 35, s BB 405 5
CHF W 2%, WHE 1.
=2 £HAKXR IL-1B8.IL-10, TNF-o 7k F
Le®B (n =10,z %5 ,pg/mL)

2153 1I-18 11-10 TNF-a
FARA 22.15+2.22 16.34+1.67 6. 164-0. 62
CHF 41 53,7745, 38" 4.5840.46" 176421, 78"
TAREE- L 41 41.3544.14" 7.6140.77° 12,0541, 22"
INARBH-M 41 3L11E3.12"  10.24£1.08"  9.48-0,95"
IR BE-H 41 24.2242.43"  15.34+1.58 6,340, 64>
IMUARBE- H+rHMGBI 41 45,3444, 55° 6.854-0.69°  13.2741.35°
F 147.579 155. 403 197. 363

P <0. 001 <<0.001 <0. 001

TS FEARY A, P<0.05;5 CHF 4 ,"P<0. 05; 51f1
HEBR-L 4 %, “P<<0. 05 5 I A Bf-M 4 e, P <<0. 05 5 Il # fif-
H 4 H#,“P<<0.05,

2.5 HARBOIHMEMATAFEN LA BT AR,
CHF 41 . i AR -1 41 if AR A M 4, i AR Aidi- H 41 . 1
HRAR-H+rHMGB1 41 K B 40 #0872 4351 4 (5. 52+
0.56) %, (44, 3444, 45) % ,(35. 62+3.58) % . (25. 34+
2.57) % .(15.22+1.55) % . (36.27+3.65) % ,6 41[H
Fo#s, 22 A8 it 5 X (F=208.427, P<C0.001),
SRF AR CHF 4140 g 8 7= 3 W g 34 fin (P <<
0.05) ;5 CHF 41 #H L, 1fil A A A [7] 751 &2t 21 40 g 98 1=

R 5 A (P <<0. 05) ., HLifil AR Bdi-1L 41 = ifin 4R #isi-M
> MR R-H 41 AT BB ALE Hde, 25 R H Gt
B (P <C0.05); 5 M AR G%-H 24140 Eb . i AR 5-H +
rHMGBI 21 4 A 7 2 B & 3% m (P<<0. 05), W
Kl 2,

2.6 FHHKECIEHZ H HMGBI/RAGE i #% AH
KEHAKFILE HHFARMML, CHF 4
HMGBI1.RAGE & [ /K V- B & 34 m (P <<0. 05); 5
CHF @A, M AR 5 A [F] 57 2 41 HMGBI1.RAGE &
7K 7 27 8] B FE AR (P <<0. 05) , H HMGB1 ,RAGE %
K359 8 o AR -1 20 > i AR - M 41 > 1l AR - H
HAEEWAR LK, ZRYARITHEL(P<
0.05) ; 5 M AR G- H 21 AH LE , i 4R - H + rHMGB1 41
HMGBI1.RAGE # 1 /K F 83 & 84 fin (P <<0. 05), W
#3.H 3.

*3 ZHAAXROBEHALA R HMGBI RAGE &R
KELE (n=10,7+s)

2153 HMGBL/B-actin RAGE/p-actin
BF A4l 0.2140.03 0.95+0. 10
CHF 4 1.0640.11° 2.1640. 22°
1ML AR - L 4 0.75+0.08" 1.8540.19"
I 4 Bif-M 21 0.5440.06" 1.42+0.15™
I AR AR-H 41 0.2440. 03" 1.0540. 11"
AR B8-H + rHMGB1 41 0.6640.07¢ 1.644+0.17¢
F 249,759 70. 687
<<0. 001 <0. 001

5 FEARMIE . P<<0.05; 5§ CHF 41 b %, P <C0. 05; 5 1fil
FROH-1. 4 %, P<<0. 05 45 ML AR B8 -M 41 L %8, * P <<0. 055 15 1 4R -
H 4 lb#,°P<<0.05,
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O E Y T RE AN g F, 2 CHE i 31 A 3 & 28 4L
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s 121 R N N G | 4 7 A N
SR I CHF K BLUAH A 45 P ORT . R FR 46 /DN 4l e 0 7
B B R UL T2 5 CHF Mk 4. F %
FOR R OYEEE L, H & AR T 5, CHF K i
O R 2H 405 B 145 B 2l 3% FS IVS.LVEF B I 3%
T O EFEEOFN TL-18, TNF-o 7K B B F&AK L 11-10 7K
S S A T, R RE R T U /D L 40 A R T R I A $
AR B T CHF K BT 40 il .0 AL 4 0E K 20 it 94
T, Bl R BB 5, % CHF KB A — & IR 1R
FH AR 1 A B B

HMGBI & — F =5 B OR 5F 19 A7 XS 43 5 ot 6
30 000 A% HE - 76 Bk G0 5 40 B ol 3K 38 4 it ¢ il 5 T
1 ]y 20 B A5 5 o A 5 8 RE S I R AR 75 S5 A i O
7=, HMGBL % & RAGE 7& IF % 4 34 /F F 1E
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