N

1B E AR X PR RO AR N R B O BE R 3P 1E AR
A, AR TR ARG BEES RS0, AR 050051)

WE: BrY MNEE SR ERIE p38 L4 R E/NE G % (p38 mitogen-activated protein kinases, p38 MAPK) X #£1Z 5 i@
BT B R s LR s REF 6 AE A . T35 KK/Upj-Ay s K 40 R A AARR 20 Aol S25AK. . HH 220, 5240 10 R,
%% CSTBL/6 N R, 10 RAEA *F B4R, B0 TARE 2h4h, 5424 12 B, BRI &, M 2 M da 4% (fasting blood glucose,
FBG). #E{tfr 4% & (hemoglobin Alc, HbAlc). b = B (triglyceride, TG). % 2 B (total cholesterol, TC). £ &% 4§
e AA IR M A4 o I R 3RS B F-o(tumor necrosis factor-o, TNF-o). & /% -6(interleukin-6, 1L-6)4-%; HE
P EIIES ILLL LR 57 B2 K AL, Western blot A48 -8 ILZL LR p38 MAPK. c-Jun £ K 3% B (c-Jun N-terminal kinase, JNK).
4m 913 5 9 8B (extracellular-signal regulated kinase, ERK)¥ & & ZAFB % p38 MAPK. JNK. ERK(p-p38 MAPK.
p-INK. p-ERK)#) %L, R Lt 4nrkii, A 40 FBG. HbAlc. TG. TC. £~ E 54k, TNF-a. IL-6 & p-p38MAPK.
p-JNK. p-ERK & A3 2 H3H &, 18 S &I K LB R A2 S LA SR B AR 4 , 1K TG. TC. TNF-a. IL-6 A& % p-p38MAPK.
)ik, @A E. FBG. HbAlc & p-JNK. p-ERK %&ik; H &% p38 MAPK. JNK. ERK ¥ & & Rk R4kt # &
L. Eif B OB E T IR B RS IR B AR , BB SR, AU T 665 K p38 MAPK & & BRER(L/K-F, 374
A BB, BARRSIR; p38 A RIENE G MEE, XaE; F5E%
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Cardiac Protective Effects of Tongxinluo Capsule on Diabetic Cardiomyopathy Mice

ZHANG Zhe, WANG Chao*(Key Laboratory of Geriatric Medicine, Hebei General Hospital, Shijiazhuang 050051, China)

ABSTRACT: OBJECTIVE To explore the effects of Tongxinluo capsule on p38 mitogen-activated protein kinase (p38
MAPK) inflammatory signal pathway in mice with diabetic cardiomyopathy. METHODS Forty KK/Upj-Ay mice were
randomly divided into model group and Tongxinluo(low, middle, high) groups(n=10, respectively). C57BL/6 mice were selected
as control group(n=10). After 12 weeks, the mice were sacrificed and were weighed. The fasting blood-glucose(FBG),
glycosylated hemoglobin(HbAlc), triglyceride(TG), total cholesterol(TC) and left ventricular index were measured.
Radioimmunoassay was used to measure the contents of serum tumor necrosis factor-o(TNF-a) and interleukin-6(IL-6). The
pathological changes in the myocardium of mice were observed by HE staining. The expression levels of total p38 MAPK,
phosphorylated p38 MAPK(p-p38 MAPK), total c-Jun N-terminal kinase(JNK), phosphorylated JNK(p-JNK), total
extracellular-signal regulated kinase(ERK), phosphorylated ERK(p-ERK) were detected by Western blot. RESULTS
Compared with the control group, the level of FBG, HbAlc TG, TC, TNF-a and IL-6, left ventricular weight index, and the
expression of p-p38 MAPK, p-JNK, p-ERK in the model group were higher. Tongxinluo capsule reduced myocardium
pathological damage and the level of TG, TC, TNF-o and IL-6, and down-regulated the expression of p-p38 MAPK in
myocardium of diabetic mice, but had no effects on body weight, FBG, HbAlc and the expression of p-JNK, p-ERK. The total
expression of p38 MAPK, JNK and ERK proteins among four groups had no significant difference. CONCLUSION
Tongxinluo capsule can ameliorate the myocardium damage and improve the function of diabetic myocardium by
down-regulating the phosphorylation of p38 MAPK and inhibiting the inflammation reaction.

KEY WORDS: Tongxinluo capsule; diabetic cardiomyopathy; p38 mitogen-activated protein kinase; inflammation; singnal
pathway
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PR 2R EL . ROE SN AU E A L 4
TIEZMRHEANS S T DCM kA K ED. i
Kk 2 PR R W, p38 22 R0 (I (p38
mitogen-activated protein kinase, p38 MAPK){E %5
B MTEILS DCM HR AT, JEafl
I RAIE 5092 B, 308 0 9% 50 208 30 3 o0 o) o /s A 2R
EERNRE PR« HTET YR B BG5S Y B2 Ty RE S5
PR A O BB ) ARSI SR B R 2 T
BE PRI KK/Upj-Ay /N ROBEL, U 5% 50 0 255 i 2
XF p38 MAPK {5 5l B HI 2, PRI 80 29% i 2
X DCM IR 15 F S HE AT BEALH
1 w8
1.1 5

12 JA# SPF 4%, &, KK/Upj-Ay Al C57BL/6
/NBR, MR E ST 30~40 g AT 25~30 g, WL
SRR RAEYBHER AT A R A R, 20~25 CH AL
Ffo HIGEN AL S . SCXK(5)2009-0004
1.2 2515

10 4o 245 J R (1 K FE RAUG 2 A AT PR 2 7]
#5: 20110501, FA%: HBEKL 0.26 g); MRS
[Al ¥ -a(tumor necrosis factor-a, TNF-a, %5 :
892307). M/ %-6(interleukin-6, IL-6)735 Hhs i
FEE S 8933953 HEE R&D A H]; p38
22 4 ) vE AL 2 B (p38 mitogen-activated protein
kinases, p38 MAPK, #lt5: PL030637R). WM&k
p38 MAPK(phosphory-lated p38 mitogen-activated
protein kinases, p-p38 MAPK, #t*5: PL030637R).
c-Jun Z I R Ut P (c-Jun N-terminal kinase, JNK,
L5 : sc-93). WEMZ ik JNK(phosphorylated c-Jun
N-terminal kinase, p-JNK, #lt5: sc-6254). 4fff
A A5 5 8 4T BB (extracellular-signal regulated
kinase, ERK, #t5: sc-7383). #i 1t ERK
(phosphorylated extracellular -signal regulated
kinase, p-ERK, #t5: sc-7383)— ity H 3£ E
Santa Cruz A ],
1.3 X3

JA3003 HLFFE(_EiFEFIRT); DYCZ-24D
3 BRI (B8 — X 38 ); 7080 & H A4
IHTAC(H AR H LA =45 A 2B GERE ¢
A F]); EBA12R i 5 O HL(EE [ Hettich 2 7)o
2 75
2.1 SrHESY

% 7% i 1f % {E (fasting blood glucose, FBG)¥
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40 H KK/Upj-Ay /MR A 4 H: BB, @O0 %%
AL T mAEHEAES NN 1, 2,
4 g-kg™h), W C57BL/6 /N 10 RO B . 24
VI PRALRE 18 25 T AH R R Bl O 2 IR R, BER
5] 1 Ik, N ERARIAR Y 2H 245 T SRR R 2R TROK,
Frek 12 A, BANEF D& AR E.
2.2 FBG. #Efb il 4 & A (hemoglobin Alc,
HbAlc). H il =M (triglyceride, TG). [ AH [H]
(total cholesterol, TC)¥Jill &

SKH 7080 4 H 3 A Ak 23 i A A e A
FBG. HbAlc KIfli&E TG, TC &
2.3 fob SRR E

S 25 R 5 SOME I F AR ZE /N B, DRd 47 O
BE, H 4 CHA R AR SRS T, IE4URT
JERRE ., BIROEAGOE, MELEREEE
1T PRSI S= F  aol W s W ol I R
2.4 LIRek

ey 12 Fja, AREER 12 h, FRE, %
30 mg-kg " R IEES 10%7K & GBS FREE, 05D
KL E o 73 B A SULBIK, # O EH/ME LA TR
APKAE RO E, EEREME I FACNE o
= 4 JE (left ventricular systolic pressure, LVSP).
fo O FE K R B E JJ(left ventricular end-diastolic
pressure, LVEDP). 7&o% iy KRR/ EF 7K 2 (£
dp/dtmax) -
2.5 U REE

SEB g R JE O B B B 3 mL
3500 r'min' B0 10 min, B L, —80 CHRATF.
i RSO B 8 R S B A5 00 %€ A1 I TNF-a.

IL-6 & &,
2.6 HE 4:f4

BUNBODHIAHZR, BT HEREMEDE, A,
YIF, HE Beft. mfis s MO0 R A 451 .
2.7 Western blot 7%

BUOMUHZ, wHMTERNaER, ek
Sk A, H UVP JARR I I 73 4 88 2k A
7% J¥ (integrated option density, IOD){H, B-actin
E RN Z IR, DL E B &R WO FEE/ N 2 BRI FEE
B B AT 5 B 50T o
2.8 SGitrabr

KJH SPSS 10.0 BAF A B HdE. 45 RUX +5
Foor. MAEAREELBCRA ¢ k%, P<0.05 NZ%E
RAGI R L.
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3 Z#R
3.1 HOBKKRES DCM DR E. L0EE
pgipAl|

FE 12 R, SxPiAtie, SR/ R H
WHERZW. 28, ZRER, FAEREER
FEIC, AL ERECE E & (P<0.01); HHAA
b, @O, mAlE A A O B U E R
(P<0.05), RFiEZERLGHHE L. S5RNE 1.
3.2 B RIEN DCM /N R . g B 5

Ext A i, M4 FBG. HbAlc. TG.
TC ¥JEE = (P<0.01); SHEMALE, BO%
H L AR 2 TG TC /K 2 3 P IR (P<0.05), FBG.
HbAlc A FRHZER LG EE L, $Emit

SRBEAAPHEIIIRIER, BIEMEIEH. 4
RWFE 2,

®1 O CBEOCHRES DCM DMRERE. ZOEHREHY
(X ts, n=10)

Tab. 1 Effects of Tongxinluo capsule on the body weight
and left ventricular index in mice with DCM(x £ s, n=10)

i FE/g-kg™ A R /g e E R g

ot e 4 - 40.48+2.75 5.8740.55

AL 4 - 30.23+2.17" 7.2240.64"
T 0 H5 AT B A 1 30.44+3.42 7.08+0.73
T 5 R R A 2 32.08+2.23 6.57+0.41?
T2 v A A 4 33.4142.67 6.120.33?

TE: SX AR, UP<0.01; SHBALE, PP<0.05.
Note: compared with control group, "P<0.01; compared with model
group, ?P<0.05.

F2 ENLREX DCM /D RMAE. mAEHPE(X s, n=10)
Tab. 2 Effects of Tongxinluo capsule on blood suger and blood lipids in mice with DCM( X £ 5, n=10)

A9 FlE/gkg FBG/mmol-L™' HbAlc/% TG/mmol-L™! TC/mmol-L™!

o 2 - 5.56+0.89 5.06+0.48 0.88+0.31 1.75+0.54

TR - 18.97+3.18" 12.31+3.26" 1.52+0.68" 5.79+2.53"
JE O AR AL 1 16.75+2.77 10.72+2.56 1.48+0.75 5.36+2.84
JEO % R 2 15.56+2.34 10.24+2.32 1.27+0.75% 3.13x1.47%
BRIV 3= olh ¢ 4 15.12+2.86 9.79+1.84 1.02+0.44 1.84+0.68%

E: SR RALE, DP<0.01; SHMALLE, PP<0.05.

Note: compared with control group, "P<0.01; compared with model group, >P<0.05.

2.3 EOEECHER DCM /N RO IHRE ISR
AR, A4 LVSP. +dp/dfma -
—dp/dtpay B EBEK, LVEDP &3 7 (P<0.01); 5

T3 ANERENDCMANRQIG A (X s, n=10)

PEARVZH LU, a0 28 T ) A LVSP+dp/dmaxs
—dp/dtyax BETHE, LVEDP ZEFK (P<0.05).
ZER R 3.

Tab. 3 Effects of Tongxinluo capsule on cardiac function in mice with diabetic cardiomyopathy(x £ s, n=10)

41 5 /g kg™ LVSP/kPa LVEDP/kPa +dp/dipa/kPa-s™ —dp/dtma/kPas™
X - 15.77+1.66 0.070.03 844+70 778467
gtk - 5.83+0.68" 0.64+0.16" 309+30" 270+29"
LA A 1 6.84+0.77 0.57£0.19 33432 301432
T 45 R SR 4 2 11.7741.107 0.19+0.08% 685+58% 629+56
T4 1 R A 4 12.71+1.247 0.11+0.06% 761+62% 669+59%

W SRR, VP<0.01; SHERA R, PP<0.05,

Note: Compared with control group, "P<0.01; compared with model group, ?P<0.05.

3.4 HEOKRTEST DCM /NRIME TNF-a. IL-6
TR

xR R, M4 TNF-o. IL-6 & &5
ETHRE(P<0.01); SEERIALE, BO%Fh. @il
&2 TNF-o. IL-6 & & A A B E %K
(P<0.05). ZEHNE 4.
3.5 EOLZKRIES DCM /D ROIIHLR LS
A

HE Jeta g B EoR, XA/ O UL k)
ST, WFEMW, MK BRI RO AL

F E BRI 2452 2015 4F 10 H 55 32 528 10

F4 BOLREX DCM /B iF TNF-a. 1L-6 & E
(X xs, n=10)

Tab. 4 Effects of Tongxinluo capsule on the contents of
serum TNF-a and IL-6 in mice with DCM( X % s, n=10)

45 #t/g- kg TNF-a/mol'L™"  IL-6/mol-L™"

o R - 0.82+0.13 1.05+0.07

PRI - 2.77+0.30" 3.22+0.43"
BI85 4 1 2.53+0.36 3.16+0.49
T 5 R R A 2 1.62+0.18% 2.23+0.26”
T 26 v A A 4 0.98+0.15% 1.410.11%

TE: SX AR, UP<0.01; SHBALE, PP<0.05.
Note: compared with control group, "P<0.01; compared with model
group, 2p<0.05.
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M HES AL, AT, DR ERR. 58,
V) 5 98 PR IR S B2 R IR BB L s a2

X 2 KR

L2 AT A Lo 255 A

TR A G BB R A ) B
GACERTY; TN B N <

Y dsai]

VAl

I 258 e A

B 1 G  fr B Xt DCM /N Bl L4 2% B2 25 8 %9 (HE, 400X)
Fig. 1 Effects of Tongxinluo capsule on histopathological changes of cardiac tissues in mice with DCM (HE, 400 X)

3.6 ELLKRFEST DCM /MO AL MAPK {55 18
1) 5

L%t B4 b, #5241 p38 MAPK . JNK. ERK
AR KT B B = (P<0.05 5% 0.01); 51

RUHLLEE, @O%F . mAlEH p38 MAPK & H
R mR 1k 7K P 1A J2 P (P<0.05), INK Al ERK &1
BRI B35k %41 p38 MAPK. JNK.
ERK HiEEHRIA LR EER. 4RNES. B 2.

£S5 O REX DCM /D RS IL MAPK 15 5 B (X 5. n=10)
Tab. 5 Effects of Tongxinluo capsule on MAPK signal pathway in mice with DCM( X £ s, n=10)

A 5l F /g kg™ p38 MAPK p-p38 MAPK INK p-INK ERK p-ERK
pagiiceih - 0.80+0.19 0.23+0.06 0.61x0.13 0.37+0.09 0.40+0.14 0.31+0.09
i oA _ 0.76+0.20 0.96+0.18" 0.590.15 0.81+0.24% 0.43+0.17 0.620.13%
bl PIREC 3 1 0.81£0.16 0.78+0.14 0.62£0.16 0.85+0.18 0.35£0.16 0.63£0.16
bl REc L il 2 0.73£0.18 0.45+0.09% 0.59£0.16 0.85+0.19 0.41£0.13 0.62£0.15
S0 % 12 70 B 2L 4 0.790.26 0.40+0.08” 0.58+0.19 0.84+0.23 0.42+0.14 0.590.13

e SRRAE, YP<0.01, PP<0.05; SEEMALLE, YP<0.05.

Note: Compared with control group, "P<0.01, ?P<0.05; compared with model group, *P<0.05.

p38MAPK

p-p38MAPK

INK

p-JNK

ERK

p-ERK

B-actin

A B C D E

& 2 Western blot &4l p38 MAPK. p-p38 MAPK. JNK.
p-INK. ERK. p-ERK # k&

A-XFHRAL; B-REIAL, C—il 04 K74 D@ b flE4, E-
bRyl s

Fig. 2 Western-blot analysis of the expression of p38
MAPK, p-p38 MAPK, JNK, p-JNK, ERK, p-ERK protein
A—control group; B—model group; C—low dose group of Tongxinluo

capsule; D-middle dose group of Tongxinluo capsule; E-high dose group
of Tongxinluo capsule.
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e, R SRATEE RS R 2 I, Sk
Bl AR PR 98 L IE 55 He 25038 0 D e B VR T 5 0 T
MZGEEF, 2B PR O 4% iR #2677 DCM.
AT 50U 5% A5 1Y 25 /N BRI A S ) R S A 4
%, HE Zetan] WO VAL S 400 M58, i
DT, EFEAIBIT 12 G DCM /)R E &
OIRERRH R EGE, 5% CHR[S-610F 4R
—5, RO KES DCM A —E R 1EH .

T 50 2% B 98 0 R 7E W R 9 e FL 9 ROE R 2R
RIBEHREEBEM . 58 RIS FE R EAEE
TNF-a. IL-6 %58 0E R F 1 KERK, m4&FH
DCM (B 5 A8 A L RE S Q35 L . A sag:
GEARRM, O SE IRFET UG T PR A /)N
B IML7E TNF-o.1L-6 1 &, $2 7~ il 0 4% IR FE X5 DCM
IR BR T 5 e BGE R AR AL E A oK
Gb, 35 I SE RS K

MAPK & ZAEE T HESh W4 i 9 1 22/ 5
RREARTEE, S5 REMRAK. HE.
oAt TSR EAE BT FE . p38 MAPK. INK.
ERK J& MAPK % 1) 32 B 51, B9 & o] 7 = b
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IRV S S K AR O i PR G R
JE#H R ERE LRSI BN M
AR IR, p38 MAPK {5538 B (935 10 2 B SR s 1
AR LR AR . PR B8 S5 I RORE (1 3 [
%, T p-p38 MAPK 2 1% 3 I B0 1 5= 42U, p-p38
MAPK #] B #2223k 2 T Ui i % K1 NF-«xB K&k
AN, J5H W) ak3E5% TNF-a. 1L-6 5%
i AR 9 35 [R] () s AN 2Rk, kT N & DCML 2 E 457
o ARSLIGEE SRRV, HAHANROUAFE p38
MAPK {55 HE4L, @O%d . maEAR
G B B AH] p-p38 MAPK HIvEAk, M & AEHT K
AL IECRYEF . A6 B FEE SEBE KT p38 MAPK [
WEER AL 7T 2 2 PR O WL S TNF-a. IL-6 /KT,
4 FH 24 p38 MAPK #5045 5 siRNA
REME IR O AORE JOBE « AR TS, i Thgel™,
HARMF LR 5, $8 p38 MAPK {E N4 (5
SAEE I RE S, AT AR R R M I R RE VR
I7 (9 7E I

i RATR, B0 REN DCM R R HE
H, HALHI T RE S S fR R, N p38 MAPK
RIS FETHOE] SORE R BA 5%, LA p38 MAPK {55
W NI s A ] BRIk B3 DCM .
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