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ABSTRACT Objective: To investigate the therapeutic effect of Qidantongmai tablet (QDTM) on adriamycin-induced dilated
cardiomyopathy (DCM) in rats and its effect on the expression of long non-coding RNA (IncRNA) X-inactive specific transcript (XIST).
Methods: Rats were divided into Con group (n=12), DCM group (n=13), L-QDTM group (n=13), M-QDTM group (n=13), and H-QDTM
group (n=13). Rats in Con group rats were normal control, and rats in other groups were doxorubicin-induced dilated cardiomyopathy
model rats. Rats in Con group and DCM group were given normal saline, rats in L-QDTM group, M-QDTM group and H-QDTM group
were given QDTM extractum powder of 500, 1000 and 2000 mg/kg/d, respectively. The rats of each group were given the drug once a
day for 4 weeks. After treatment, The cardiac function parameters, serum myocardial injury indexes and myocardium tissue oxidative
stress indicators of each group were detected, respectively. Myocardial morphology, fibrosis and apoptosis were observed by hematoxylin
eosin (HE), Masson tricolor and TUNEL staining. The transcription levels of XIST, collagen I, collagen III, TGF-g1, Bax and Bcl-2 in
myocardial tissue were detected by RT-qPCR. Results: Compared with Con group, left ventricular ejection fraction (LVEF) and left
ventricular short-axis shortening rate (FS) in DCM group decreased, left ventricular end-diastolic diameter (LVIDd) and left ventricular
end-systolic diameter (LVIDs) increased, lactate dehydrogenase (LDH), creatine kinase (CK) and cardiac troponin I (cTnl) increased,

myocardial injury was obvious, fibrosis area increased, collagen I, collagen Il and TGF-B1 mRNA levels increased, TUNEL positive rate
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increased, Bax mRNA level increased, Bcl-2 mRNA level decreased, superoxide dismutase (SOD) and catalase (CAT) levels decreased,
malondialdehyde (MDA) level increased, and XIST level increased (all P<0.05). Compared with DCM group, LVEF and FS in L-QDTM
group, M-QDTM group and H-QDTM group increased, LVIDd and LVIDs decreased, LDH, CK and c¢Tnl decreased, myocardial injury
was alleviated, fibrosis area decreased, collagen I, collagen Il and TGF-B1 mRNA levels decreased, TUNEL positive rate decreased, Bax
mRNA level decreased, Bcl-2 mRNA level increased, SOD and CAT levels increased, MDA level decreased, and XIST level decreased
(all P<0.05). Conclusion: This study indicates that Qidantongmai tablet is effective in the treatment of doxorubicin-induced dilated

cardiomyopathy in rats, and the mechanism may be related to the inhibition of IncRNA XIST.
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PR G UL 3 i WST-8 4G SOD , it 84 e T
PR CAT, il B L2 kil MDA,

1.2.7 RT-qPCR # il mRNA FiEAKFE .04 L RNA
fi F TRIzol {5 42 B, k45 19 5L RNA 40 B 1 vk i 4 H
NanoDrop2000 43505 BE T AT A o 306 2 53 5 vk ™A 4 B
PrimeScript RT 37 & 7 #47 . 28576 ABI 7500 SRt
+ PCR {¥_If#i i} SYBR Green Master Kit 7 PCR 33 _ /"3
FRFU T :95°C 5 min,95°C 30s,62°C 20's,72°C 30 5,40 1§
. GAPDH {ENNSFEH, KA 2449 k115 mRNA AX)
TR FIIFHINEE 1.

= 1319551

Table 1 Primer sequence

Gene Sequence (5'-3")
IST F: 5'-CCTCTCCACATACCTCAGT-3'
R: 5'-ACATAATCACACGCATACCA-3'
F: 5- TGGTCTTGGAGGAAACTTTGC-3'
collagen I
R: 5'-CTGTGTCCCTTCATTCCGG-3'
F: 5-ACCTGAAATTCTGCCACCCT-3'
collagen 11
R: 5-GCCTTGAATTCTCCCTCATTG-3'
TGF.a1 F: 5-TGCGCCTGCAGAGATTCAAG-3'
B R: 5-~AGGTAACGCAGGAATTGTTGCTA-3'
B F: 5-“GGTCCCGAAGTAGGAAAGGA-3'
ax
R: 5-GAATTGGCGATGAACTGGAC-3'
Bel2 F: 5-GACGGTAGCGACGAGAGAAG-3'
cl-
R: 5-ATAACCGGGAGATCGTGATG-3'
F: 5-GAAGGTGAAGGTCGGAGTC-3'
GAPDH

R: 5-GAAGATGGTGATGGGATTTC-3'

1.3 SitEDH
i SPSS21.0 kA4 #rkdis, R ¢ IRt T Wi [a] 2=

SEILER, SRR Z Oy 2250 M AT IR 22 53 He g, SR LSD 46
WM TE)S R, B KR P<0.05,
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5 DCM 41 4, L-QDTM 21 . M-QDTM 41 fil H-QDTM 2 K Fl
P — RS S22 P Uk R 70 AR il s 452 KRR 2
e 22 R Bt L(P<0.05), 5 Con 41 [4#, DCM 4k
By LVEF #1 FS [&(I%,LVIDd #1 LVIDs F} 5 (P<0.05), 5
DCM 4 [t #,L-QDTM 41 . M-QDTM 41 Fl H-QDTM 41 K FL i
LVEF F1 FS 2 i ik b 77 AR #4755 , LVIDd #1 LVIDs
5 REFHE KO R AR R AR (P<0.05) . L3R 2.
22 KFAHERK A WM E R F ST KE O AR X RO G
EitoN:0p-A

A AR BRI 0 LA 453 48 b 25 R A G T 2R L (P<0.
001). 5 Con H It4,DCM 24 K FiL ¥y LDH . CK F1 ¢Tnl F}&
(P<0.05), 5 DCM 4 It % ,L-QDTM 4 .M-QDTM 4 #i
H-QDTM #H K il LDH,CK #l cTnl 5 B 538 ik A 57 524 i
PEREAR(P<0.05), 323,
23 BEAERRAAMERFSY KEOABRRONHRF
iR

Con 4 KR MALUE A IEH , DCM 41 K B0 WLEF 4t HE
GIASKLI , ] s 58 , 387 WL, LA M8 T2 b ik , £ 9 R 2
MEE . 5 DCM 4 H % ,L-QDTM 41 M-QDTM 41 F1
H-QDTM 4 K B0 A 2O A 2 EEPHE MK O R 2R B
Mg, WWE 1,

2 KB A FMERFST KEOIRXR OIS AR 0

Table 2 Effects of QDTM on cardiac function parameters in rats with adriamycin induced dilated cardiomyopathy

Groups LVEF(%) LVIDd (mm) LVIDs (mm) FS (%)
Con 89.26+4.47 4.52+0.47 2.30+0.26 48.28+9.56
DCM 65.83+£1.76 * 6.37+0.26 * 3.55+0.30 * 44.12+5.98 *
L-QDTM 70.58+3.69 ** 6.09+0.32 ** 3.23+0.30 ** 46.73+6.20 **
M-QDTM 74.044.40 *# 5.50+£0.39 *# 2.78+0.26 ** 49.27+5.60 *#
H-QDTM 78.9542.95 *#e 5.11£0.33 *#e 2.52+0.23 *# 50.43£6.21 **
F 77.696 36.790 58.515 4.146
P <0.001 <0.001 <0.001 0.005

Note: Compared with Con group, *P<0.05; Compared with DCM group, “P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM

group, * P<0.05.

24 K@K AXNAERFE S KELOAR KR OAFLHEL
IR

B AR Al AE A G i 78 L (P=182.203,

P<0.001), 5 Con 41 [t#5, DCM 20 K By -Co LT 4EA TR -5

(P<0.05), 5 DCM 4 I % ,L-QDTM 4 .M-QDTM £ #iI
H-QDTM 2 K B 0o WILET 2 Ak T AR S22 S P33 ik 751 e Al ik
AR (P<0.05) ., TLIA 2,

£ 20 K B0 WL collagen I, collagen III #1 TGF-B1 Xt AY
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Table 3 Effects of QDTM on serum myocardial damage indexes in rats with adriamycin induced dilated cardiomyopathy

Groups LDH (U/L) CK (U/L) cTnl (pg/mL)
Con 1006.34+82.75 1138.66+96.84 99.12+3.29
DCM 2987.26+202.07 * 2707.96+183.39 * 262.96+16.22 *
L-QDTM 2296.49+152.04 ** 2159.55+145.05 ** 214.47+20.88 **
M-QDTM 1924.64£167.60 ** 1523.69+£223.29 *# 175.61£17.37 *#
H-QDTM 1365.61+106.52 *#« 1256.02+130.31 *# 144.37+12.82 *#
F 104.355 167.261 280.459
P <0.001 <0.001 <0.001

Note: Compared with Con group, *P<0.05; Compared with DCM group, “P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM

group, * P<0.05.

SHRELGAR AR RO ARSI
Fig. 1 Effect of QDTM on myocardium morphology in rats with adriamycin induced dilated cardiomyopathy
Note: Myocardial tissue morphology was detected by HE staining (x200); Black arrow: broken muscle fibers;

Red arrow: cell vacuolation; Green arrow: myocyte deformation.
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Fig. 2 Effect of QDTM on myocardial fibrosis in rats with adriamycin induced dilated cardiomyopathy

Note: A: Masson three-color dyeing image (x200); B: fibrosis area percentage; Compared with Con group, *P<0.05;
Compared with DCM group, *P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM group, * P<0.05
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mRNA 7Kk V25 B4 53 5 & X (F=375.845,P<0.001; F=625. T-BI&0m

309, P<0.001; F=869.027, P<0.001), 5 Con 4 .4, DCM #Hk 220 R BUC L TUNEL FR M2 22 R Geit20 2 L (F=628.
UL LZH 2 collagen I collagen IIIF TGF-B1 i mRNA 7KF  027,P<0.001), & Con 20 [t4%, DCM 20 K B0 JL4H IS TUNEL
7t (P<0.05) . 5 DCM 41 H#, L-QDTM 21 M-QDTM 41 F1 BHMERFH R (P<0.05) . 5 DCM 4 H#, L-QDTM 4| M-QDTM
H-QDTM 4.0» JLZH 2L collagen 1 collagen III I TGF-B1 ) ZHA H-QDTM i A KLU VLA I TUNEL BHH: 3 5L 5P H i ik A
mRNA 7K P k7 s PERE AR (P<0.05) o TLIET 3, FIRARAGE AR (P<0.05) . LR 4,

25 BEFERKARXMAERFSY KEOHRXRONARB

A B C
61 8 8 *
*
*
%: <Zt 6 <« 6+
= * w4 mE é 4
£ =, . g #
5 e =% &
g 2 o & & =
= 27 & A = <) *H&A
8 3 2 WA o,
0- 0- 0-
o) [S) jo) O [SLEEPN O
v @ R v @ \/ A

B 3 EFER A XM ERF S KELO AR KROMALR collagen I collagen 11170 TGF-B1 ¥ RN
Fig. 3 Effects of QDTM on the transcription of collagen I, collagen Il and TGF-B1 in myocardium of adriamycin-induced dilated cardiomyopathy rats
Note: A-C: Relative expression levels of collagen I, collagen Il and TGF-81 mRNA; Compared with Con group, *P<0.05; Compared with DCM group,
#P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM group, * P<0.05.
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B 4 BEFHERK A X ERIF S KELO AR K RO UL AR T 22 m
Fig. 4 Effect of QDTM on cardiomyocyte apoptosis induced by adriamycin in rats with dilated cardiomyopathy
Note: A: TUNEL staining (x200); B: TUNEL positive rate; Compared with Con group, *P<0.05;
Compared with DCM group, “P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM group, * P<0.05.
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40K B0 L Bax il Bel-2 #) mRNA /K22 545 48112
&Y (F=478.358,P<0.001; F=582.390,P<0.001), 5 Con 41}t
5, DCM 2H K BLIG.Cr ILZE 4 b Bax mRNA 7KF-FH 25, Bel-2 ()
mRNA 7K % (P<0.05), 5 DCM 4 [t %¢ ,L-QDTM 4 .

A

Bax mRNA

& D D D
° QC Qo& 00« S
VXX

N

Bcl-2 mRNA

M-QDTM 1 H-QDTM i K FLA.0 WLZH 4 h Bax () mRNA
K- 2 B P ik R 3R AR R AIK, Bel-2 1) mRNA 7K 2 5
P38 I 7R S AR T 5 (P<0.05) . JLIET 5,

S S SS
TS S
Vo R

B 5 KFHERK A B HRIF S KELO AR K RO ALZAL Bax # Bel-2 BRI
Fig. 5 Effect of QDTM on the transcription of Bax and Bcl-2 in myocardium of rats with adriamycin-induced dilated cardiomyopathy

Note: A and B: relative expression levels of Bax and Bcl-2 mRNA; Compared with Con group, *P<0.05; Compared with DCM group, “P<0.05;
Compared with L-QDTM group, ¥P<0.05; Compared with M-QDTM group, * P<0.05.

26 BKAEKRFAERFSY HKEOCMBARONALS
b Rz B EFR AR

K O NH LR AR bR 25 A Gt 2E 8 X (P<O0.
001).15 Con 4 b4, DCM 4K B ILZHZH SOD 1 CAT 7k

R 4 BB A M ERFSHIKELO MR K RO AR R HEER

SEREAE, MDA 7K EFHE (P<0.05), 5 DCM 4 4, L-QDTM
21 .M-QDTM 41 1 H-QDTM 41 K FO L4 419 SOD 1 CAT
K22 BT kR 7 AR TR, MDA K- 2 B ik A
FFH R AR (P<0.05) ., 3% 4,

IR

Table 4 Effects of QDTM on oxidative stress indexes of myocardium in rats with adriamycin induced dilated cardiomyopathy

Groups SOD (U/mg prot) CAT (U/g prot) MDA (nmol/mg prot)
Con 100.83+6.57 91.11£3.04 14.73£1.25
DCM 60.87+4.89 * 49.57+4.10 * 40.15£2.98 *

L-QDTM 75.08+3.45 ** 71.92+4.28 ** 28.68+2.88 **
M-QDTM 79.68+3.97 *#« 80.70+4.66 ** 22.58+1.90 **
H-QDTM 86.92+6.10 **« 84.83+5.71 *#« 18.00+0.56 *#

F 343.622 211.761 209.357

P <0.001 <0.001 <0.001

Note: Compared with Con group, *P<0.05; Compared with DCM group, “P<0.05; Compared with L-QDTM group, “P<0.05; Compared with M-QDTM

group, * P<0.05.

27 RABRAEXMMERZFEYT KEOLANBFBAROANALR
XIST Ry =20m

AR R XIST /K22 7 Ge it 38 L (F=393.450,
P<0.001), 5 Con £ H.%:, DCM £H K KO WAL XIST 7K
FE (P<0.05), 5 DCM 4] kb4, L-QDTM 41 \M-QDTM 41 I
H-QDTM 40 K B0 WLZE £ v XIST 7K &2 1 P Jik - 791 4 4
HPERRAL(P<0.05), VLA 6,

3 ik
B g A W IR T 25 2 —, TEIRIR T,

P2 T 51 LVEF T RRE .0 S35, 75 S A vl (.0 LA
PR T T SR A SRR T RE R A, B 2 g 2 R
T iR ABLO DR R A2, BRI, 6 R 2 J6 Y7 I 8 515
SRR RE R o TP B B R e — A RO
HIESG 1 v 25, ELAT S G B4 L S, BRI, LT 4 TG 2 i
P kT R R S IR EL O IR IR ROR . AT R
BH, BEPHE K TSR T R T B 2 R AL U
KELA LVEF 1 FS, F#KT LVIDd #1 LVIDs, FEAKT 1M1 iE
LDH CK 1 ¢Tnl /K-, 8038 T ONUBA . ix 285 KR I FHE
Jok A AR IRYY R A S R EL O AU T EA N AT
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Fig. 6 Effect of QDTM on myocardial XIST in rats with
adriamycin-induced dilated cardiomyopathy
Note: Compared with Con group, *P<0.05; Compared with DCM group,
P<0.05; Compared with L-QDTM group, “P<0.05; Compared with
M-QDTM group, * P<0.05.
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