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Effect of Panax quinquefolium extract on doxorubicin cardiotoxicity based on
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ABSTRACT: AIM  To observe the mechanism of Panax quinquefolium extract in improving doxorubicin
(DOX) -induced cardiotoxicity in rats. METHODS  Thirty SD rats were randomly divided into normal group),
high-dose P. quinquefolium extract group (0.9 g/kg), model group, and DOX + low- and high-dose P.
quinquefolium extract groups (0.45, 0.9 g/kg). The cardiotoxicity model was established by intraperitoneal
injection of DOX. Oral administration of the drug started 3 days before modeling and continued until the end of the
experiment. After the last administration, blood was collected from the abdominal aorta and hearts were harvested.

HE and Masson staining were used to observe pathological changes in myocardial tissue; assay kits were used to
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detect serum levels of LDH, AST, CK-MB, IL-1B, and IL-18; RT-qPCR and Western blot were used to detect the
expressions of NLRP3 inflammasome-related genes and proteins in myocardial tissue. In wvitro experiments used
DOX-induced injury model of neonatal rat cardiomyocytes. Cells were divided into normal group, P. quinquefolium
extract group (100 pwg/mL), DOX group, and DOX + P. quinquefolium extract group (100 wg/mlL). MTT assay
was used to detect cardiomyocyte viability ; assay kits were used to detect LDH levels in cardiomyocyte supernatant ;
RT-qPCR and Western blot were used to detect NLRP3 inflammasome-related gene and protein expressions in
cardiomyocytes. RESULTS The animal experimental result showed that, compared with the model group, body
weight and heart index were increased in the DOX + P. quinquefolium extract groups at all doses (P<0.05);
inflammatory infiltration and collagen fiber deposition in myocardial tissue were reduced; serum levels of LDH,
AST, CK-MB, IL-1B and IL-18 were decreased (P<0.05) ; protein expressions of NLRP3, ASC, pro-Caspase-1,
Caspase-1, GSDMD-FL, GSDMD-N, pro-IL-1B and IL-1B8, and mRNA expressions of NLRP3, ASC, CASP1,
GSDMD , IL-1B and IL-18 in myocardial tissue were decreased ( P<0.05). The cellular experimental result showed
that P. quinquefolium extract at concentrations of 12. 5-200. 0 wg/mL had no effect on the viability of neonatal rat
cardiomyocytes ( P>0.05). Compared with the DOX group, the P. quinquefolium extract group exhibited increased
cell viability (P <0.05), decreased LDH levels in the cell supernatant ( P<0.05), and decreased protein
expressions of NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-N, pro-IL-18, and mRNA expressions of
NLRP3, ASC, CASP1, GSDMD and IL-18 (P<0.05). CONCLUSION P. guinquefolium extract can alleviate
DOX-induced cardiotoxicity in rats, and its mechanism may be related to the inhibition of NLRP3 inflammasome
expression.
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IL-1B (1:500) . B-actin (1: 10 000), 4 CIHH
B, WH, =P EEEEF 30 min, KA ECL

e OIS TR EEOE . B MmEw, B
E; Ee
BRI E . E
= =

HE#fo 802 .

MassonZ:(f, |

N, FIEFAE, BERARE.OIAEER, &
WA MR AR, SR e, PUrES iR
Wy &R 2O LA IR A TY, s e ig
Uﬁ’/'\, RAE AN IR THFE BE R [% . Masson Y& (0,45 1
KUY, SIEWHLE, BRI KON ARSI
BEWL, REREDI,; SHEMALE, eSSk
YR 4% 30 B 2H RE W] B O LET 44, Tl e i
AR FEDUR, S5R WK 1, &2,

al
|

10
10

==

B

|I||IIII|II|I|I|IHIII|[I||
2]

: IIIIIIII|III||HI|||III||II
9

SR
48

/

- 200

S 000

TE: ANIEWAL, B NI, C~D 25000 DOX+PESRIIR, RflEdl, ENPES R SRR,
B1 HFAXRONARREREEWN

Fig. 1 Pathological changes of myocardial tissue in each group of rats

K2 BAARKRE., OBEEHMZMTE LDH, AST, CK-MB KELLE (¥+SEM, n=6)
Tab.2 Comparison of body weight, cardiac index and serum LDH, AST and CK-MB levels in each group of rats(x+SEM, n=6)

20531 Wit/ g LTS % LDH %7K AST/(U-L™") CK-MB/(ng-mL™")
1EH 4 401. 67+20. 57 3.01£0.09 1. 00+0. 06 36.02+4. 38 16.43+1.30
FEA2H 339.29+8.45* 2.71+0.03* 1.32+0.04* 52.21£2.39* 26.67+2.23*
DOX+PH PSR B =241 351.10+8.01% 3.05+0. 05" 0. 88+0. 08" 30. 89+3. 14* 16.52+2.27*
DOX+ P4 7 2 42 L) i 1) it 4 365. 17+6. 93* 2.84+0. 04* 1.01+0. 08" 34.85+2. 78" 15.13+0. 77*
PEES P A 394. 00+15. 60 2.92+0. 08 0. 99+0. 09 36. 02+4. 41 13. 06+3. 47

. SIEWHILE, * P<0.05; SERIALE,*P<0.05,
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3.2 HEARR A DOX F 69 K RS ML 4R
NLRP3 Xz MMhtak KB fe kB LA Fm HIE
FA LR, B4l KRG AL 21 NLRP3, ASC,
CASP1, GSDMD . IL-18. IL-18 mRNA Z%ikF1 NLRP3,
ASC, GSDMD-FL
GSDMD-N . pro-IL-1B, IL-1B £ E T E (P<
0.05), I3 IL-1B Fll IL-18 /KF-THE (P<0.05); 5

pro-Caspase-1,  Caspase-1,

NLRP3 | " ‘ —— -

A B C D E

BT

118 kDa

B-actin 43 kDa

ASC

24 kDa

B-actin

pro-Caspase-1 45 kDa

Caspase-1(p20) 20 kDa

B-actin

-y W emp @ |0

A B C D E

BORVZA LLAL, PETES R & R 4 KBGO LA 2
NLRP3, ASC, CASP1, GSDMD. IL-18, IL-18 mRNA
% 35 Fl NLRP3, ASC. pro-Caspase-1, Caspase-1 .
GSDMD-FL. GSDMD-N. pro-IL-1B, IL-1@ 7 1%
KRR (P<0.05), IfiL3E TL-18 il TL-18 7KK AR
(P<0.05), WK 2, #3-~5,

53 kDa

GSDMD-FL | S ‘ - *-

o - -
s [ - -
A B C D E

30 kDa

43 kDa

pro-IL-18

IL-IB-iﬁ--

A B C D E

17 kDa

TE: ANIEWH, B AR, C~D R DOX+PUTESREMT, mfliddl, E hPayES4Riuey s al,
B2 BAKXKROAEL NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-FL, GSDMD-N, pro-IL-

1B, IL- 1B EBEHE

Fig. 2 Protein bands of NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-FL, GSDMD-N, pro-IL-1$
and IL-1B in myocardial tissue of rats in each group
£3 BAKXROIALR NLRP3, ASC, CASP1, GSDMD. IL-18., IL-18 mRNA &iAtb# (X¥+SEM, n=6)
Tab.3 Comparison of mRNA expressions of NLRP3, ASC, CASP1, GSDMD, IL-18 and IL-18 in myocardial tissue of rats

in each group (x+SEM, n=6)

41 5 NLRP3/18S ASC/18S CASP1/18S GSDMD/18S IL-18/18S IL-18/18S
EwA 1.00+0. 02 1. 00+0. 05 1.00£0. 03 1. 00+0. 04 1. 00£0. 07 1. 00+0. 03
IR 2] 1.26+0.02* 1. 40+0. 04 1. 34+0. 06 * 1.28+0.02" 1.4320.10* 1.29+0. 06 *
DOX+PE SR BRI =41 1. 08+0. 03* 1. 08+0. 04" 1. 10+0. 04* 1. 06=0. 03* 1. 09+0. 04* 1. 02+0. 03*
DOX+PEFESHR I & 7 = 41 1. 03+0. 04" 1.07+0. 07" 1.07+0. 02* 1. 01+0. 04* 1. 12£0. 04* 1. 01+0. 04*
PSR Y E A 1.03+0. 05 1.07£0. 03 1.05+0. 02 0.97+0. 05 1. 0620. 05 1.01+0. 08

. SIE#HNE, * P<0.05; SR HE,*P<0.05,
3.3 WmEFESRERM T DOX FF09 K A5 K S Mlgm

MfEEW e SIEWAHLE, FESEBWITE
12.5~200. 0 pg/mL 78 [l A 0 BRL 2L BRLCo L AH A 7%
HEHEEm (P>0.05), W#E 6, AR5 ERE
100. 0 wg/mL JiT & ¥ BE VT P9 7 S48 U X DOX
O N G R, 5 IE R A g, AR
O NG ZERRAL (P<0.05), 20 i
LDH B hn (P<0.05); SHMA i, 76
SR A O WA A TS TS (P<0.05), #iiffl
W LDH KRR (P<0.05), W3R T,
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3.4 HEFERFBY A DOX #F F69 K R 5LA S Mg
# NLRP3 Kz MiAnk AR ARG Rk Hm 5
IEH 4tk #, DOX 4.0 WL 40 il NLRP3, ASC.
CASP1. GSDMD. IL-13 mRNA % ik Fl NLRP3,
ASC . pro-Caspase-1, Caspase-1, GSDMD-N. pro-
IL-18 HHFK LT (P<0.05); SHIIALLEL,
POTEZ 4 U 4.0 LAR L NLRP3 . ASC. CASPI1
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TR (P<0.05), WK 3, %8~9,
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T4 B2AAXROIELR NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-FL, GSDMD-N, pro-IL-1B, IL- 1B EH X
XL (ftSEM, n=6)
Tab.4 Comparison of protein expressions of NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-FL, GSDMD-N, pro-IL-
1B and IL-1f in myocardial tissue of rats in each group (¥+SEM, n=6)

20 51 NLRP3/B-actin ASC/B-actin pro-Caspase-1/B-actin Caspase-1/B-actin
E#A 1. 000. 03 1. 000. 04 1. 00+0. 04 1. 00+0. 04
PRI 1.22+0.05" 1.25+0.05 " 1.26+0.08* 1.24+0.04*
DOX+PH SR =2 1. 000. 03* 1. 0320. 04* 0. 99+0. 04* 0. 99+0. 06*
DOX+VGVESHR Uy e 7 i 21 1. 000. 05* 1. 0120. 05* 1.010. 03* 0.97+0. 04*
DU R I R 2 0. 98=+0. 03 1.01=0. 05 1. 00+0. 04 1. 030. 05
41 5 GSDMD-FL/B-actin GSDMD-N/B-actin pro-I1L-1B/B-actin IL-1B/B-actin
EHA 1. 000. 05 1. 000. 05 1. 000. 06 1. 000. 06
(TSI 1.31+0.08 " 1.25+0.08* 1.35+0.06* 1.35+0.09 "
DOX+VE S UL & 21 0. 96+0. 05* 1. 00£0. 04* 1. 05+0. 06* 1.06=0. 07*
DOX+VGFESHR Uy e 7 i 2 0. 96+0. 06" 0. 99+0. 06* 1. 04+0. 06* 1. 09+0. 05*
PUES R Y R 2 0.95+0. 04 0.95+0. 05 1.07+0. 05 1.05+0. 02

e HIEWALHEL, * P<0.05; SHAA A, P<0.05,
x5 {AXRMF IL-1B, IL-18 /K F b & (ng/L, ®7 EEAXRIAROCMMAMETFEZE LDH K F &
x+SEM, n=6) (x+SEM, n=5)
Tab.5 Comparison of serum IL-13 and IL-18 levels in Tab.7 Comparison of cell viability and LDH level of

rats of each group (ng/L, x+SEM, n=6) neonatal rat cardiomyocytes in each group
51 IL-18 IL-18 (¥+SEM, n=5)
WAL 68.71x1.22  290.38+4.81 #4151 AUMAERG /% AN L3 LDH HIX KO-
kil 82.63x1.79"  320.35:5.48" w4l 100. 00+1. 82 1. 000. 02
DOX+PEHESHRHUIRAI L 68.45+2. 73" 282.54 +6. 03" DOX 41 64.41+1.50 " 1. 85+0. 02
DOX+PHHES I R A4 70.02+2. 77" 273.45+8. 38" DOX+TEREBEAL 73, 67+2. 01" 1. 69+0. 02*
VPSR = a4 71.81+1.90 280.95 +7. 65 FEVES LB 40 102. 20+2. 72 1. 11+0. 01
SIEWHIE, * P<0.05; SHRIHE K, P<0.05, . SIEWALE, * P<0.05; ST ¥ P<0. 05,
x6 AREREREBEESRIUNARIAROCUNARE 4 itig
=0 x+SEM = Ny
BEMRE (£SEM, n=6) TR D MERERE I 43 bk (ABJT IR JL/N

B st o vt SVKIIE) | RS (77 1 1T
e Y HEY IR S 0 e U R mr#ﬁwﬁjaﬁ
MY, R RSP ORI HEE, A

rat cardiomyocytes (x+SEM, n=6)

21 31 R/ (ug-mL™") LA /% o

E’fggﬁ : 7“ 100. ?;;15. 94 '?545515% FDA ?H:{EE(J u&“#ﬁp};ﬁﬂ:@j\/ﬂ Eﬁ:*‘b
PEHES I 12.5 95.87+3.55 WEFEPER 259, (H AT 4 8 AN R o7 i B 0 ol #
E#ﬁs%ﬁx% 2 91.95%3.09 T 5 0 R A e e XU 5, LK e AR
s w 7 g0t 4 B AP R A 00— A
m‘ﬁé&%ﬁx% 200 04 684128 25N i S B R AR . B A2 AARBH TR A

TEBIIA B2 O I RE P 7 T 14 E)@Wﬁﬁﬁ?ﬁo

%8 RAKXRIABOUIMI NLRP3, ASC, CASP1, GSDMD. IL-18 mRNA RiAtb# (¥+SEM, n=8)
Tab.8 Comparison of the mRNA expressions of NLRP3, ASC, CASP1, GSDMD and IL-18 in neonatal rat cardiomyocytes
of each group (x+SEM, n=8)

20 51 NLRP3/18S ASC/18S CASP1/18S GSDMD/18S IL-18/18S
EHA 1. 000. 02 1. 00£0. 05 1. 00£0. 04 1. 000. 02 1. 000. 02
DOX 21 1.44+0.04 " 1. 4020. 04" 1.31£0.03* 1.54%0.05 " 1.38+0.03"
DOX+VE SR U4l 1. 07+0. 04* 0.98 +0. 03" 1. 00+0. 02* 1. 06+0. 03* 1.01+0. 03"
VISR A 0. 96x0. 03 1.08x0. 03 1. 05+0. 03 0.97+0. 03 1. 01+0. 04

. SIEWALE, " P<0.05; SHEMALE,*P<0.05,
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Fig. 3

cardiomyocytes of each group

£9 LHAKXRIR DY NLRP3, ASC. pro-Caspase-1, Caspase-1, GSDMD-N, pro-IL-1g & B & i

(x+xSEM, n=6)

Protein bands of NLRP3, ASC, pro-Caspase-1, Caspase-1,

GSDMD-N and pro-IL-13 in neonatal rat

b 8

Tab.9 Comparison of protein expressions of NLRP3, ASC, pro-Caspase-1, Caspase-1, GSDMD-N and pro-IL-1$ in

neonatal rat cardiomyocytes of each group (¥+SEM, n=6)

20 51 NLRP3/B-actin ASC/B-actin pro-Caspase-1/B-actin
IEHH 1. 000. 03 1. 00+0. 06 1. 00+0. 04
DOX 41 1.26+0. 06 * 1.30+0. 06 * 1.27+0.05 "
DOX+PH 7S {2 B 41 1.07£0. 05" 1. 04+0. 06" 1. 04+0. 05"
TiES YA 1. 06+0. 04 1. 00+0. 08 0. 98+0. 04
25 51 Caspase-1/f-actin GSDMD-N/B-actin pro-1L-1B/B-actin
EHH 1. 00£0. 03 1. 00+0. 04 1. 00+0. 03
DOX 41 1.36+0.04 * 1.30+0. 05 * 1.29+0. 05 *
DOX+PH S {2 B 41 1. 06+0. 08" 1.04+0. 07" 1. 10+0. 06"
TiESERYA 1. 09+0. 07 1. 00+0. 06 1. 02+0. 03

W SIEWHILE, * P<0.05; SR LE ¥ P<0.05,

H 2T RSO M FE P B R AP B IR PR .
AT, AR =10% M 254 19 Bk, &
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WHERY, PO HA R | Pii g iR
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SRS R, FEARMEIRIT IR -, A TR
AR BB R 1 g WESIRIT, AT
DOX JFECLIIREA A AR TRy A2 0 28 S 1
PR R R RN Al-Kuraishy %57 fF 58 UE 52,
VIS AT % DOX 175 S M R B ER 5, H P9V
Z 5k SRR E N 3% Jioh, VIS
A RO i NS 235 Rbl, Rgl, Rg2. Re3.
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%m%$ﬁﬁ,ﬁﬁ®%hﬁﬁm DAL

FE A, MY LDH, CK-MB J AST /K&
i, MRAN 5256 45 51 WK, 7 ¥ 2 38 B0 Al 1
DOX 75 5 9 0> L 40 L 355 7 B AKX 22 17 3 b LDH
AKFEFE . LA, PSRBT DOX i S

MR B IEFEE LA DG E N, AR as RS b
ﬁi#ﬁﬁ—ﬁ
NLRP3 RIE/NEE G2 hiEEREA



2026 4F 3 A
48K HE3M

R %

Chinese Traditional Patent Medicine

March 2026
Vol. 48 No. 3

(NLRP3) ., fif#EdH (ASC) MIZNHEH (pro-
Caspase-1) ZA%, J& H Bi0F 5T & 2 ) — Fh 22 4E /)
&, MR E/R, DOX B FH.0IEEEE S NLRP3 R
/MR AT G, HTE AL 2P K& ROS i
EACR B, SRRTIREREAT . AMESTA . AU T
RAEVA AN AT 45 AR o, S
WA O WUEBE S5 O WILET AL TN RE S 1, 5 Hs
TUERAE B3 A F 1 (SIRT1) . #0Hl NLRP3 48 4E
/MAH TCF-B Z 44K 1/Smads {5 5 WA &, Yu
APV R, PE S B R B LBk I
I TCE W AR 4 5 LY TLR4/MyD88/NF-
kB {5 5l . 440 NLRP3 R AE /IMA BTG A
Ko BHN, NS RAF Rgl Al drE 5 b K B WL
Ak N ORI R OE N, R I NLRP3 38 % Y
NLRP3. ASC I IL-18 mRNA #£iks» | AZ R
Rg3 Al i ] NLRP3 4 i /A B A4 A6 0 38
(B4 K= 8-C S 7 X ORI o S N D
EAE RPN, PGS B0 IR AR PV S H A
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il /IMACHE DG BE PR R 1 A 2658 T, R BUmL i 1L-
1B, TL-18 JKF-F#AK, PRAMZEZE R WoR, ATV
FESHEIY AT 0] DOX 175 51 NLRP3 54 /MAA
IR AR Rk LE, SR R—5

ZE LT, AR | RSN S
FESARBUYI AT 6% DOX i S K BLOEREE, H
YEFHHLH 5 HAM ] NLRP3 RAE/IMAR 5,
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E T IL-17A/Wnt/B-catenin S BERITEAZF LR AN BEEHEHERXR
VNGER PR T = B A R

Wi, B F,  EEER', TREE, FuK, K O# 4AFHE, HEWW,
!
(1. & FER, #HF 20 730050; 2. HfFPFEHGAFFERBKRFER, Hif =M 730000)

WE. BN BT 57 LB R EHEEER (AS) /NEURHEMERTE R R EAALE . Ak RAEARM (PG)
W AS /NEUETY, KR8 AS /N RBEHL A MAETIA] | SR A ] [ R E R 26 mg/ (kg - d) ], A
FILH [Hi/D B IL-17A HidK, 10 mg/ (kg - )] M Z5E, B, mHAlEA [ TLHF LHJ7 11.38, 22.75, 45.5
¢/ (kg d)], AEAEHN, HH8 K, B4 5, MEI R RIF/ITAT/N B 2B ; ELISA
PGS AE N T (IL-17A, TL-23 IL-6, IL-18 Fl TNF-o) /K Sl 4 M AAS I N B Th7 200N Treg 40 L
Bl Micro-CT, HE FIFELL O-[F 4 Y (0 WAL A HE ) £ 18] B M BRI 8 24754k RT-qPCR FI Western blot RGN AE )
WHLUIL-17A, Wni3a, Dkk-1, GSK-3B. B-catenin, Runx2, Osx, OCN mRNA FIZEFE, ER SEMNA LK,
kAT SR EA/NRMBE ST R, MIKSEE; T R (P<0.01); I IL-17A, 1L-23,
IL-6, IL-1B8 Fll TNF-o /KRR (P<0.01) 5 AL Th17 400 Lo &% Th17/Treg LLAEREAK (P<0.01), Treg 4il i Lk
T (P<0.01) ; BHMEAASCT SHRLG B, MBS 250 IR i, B3P fdi >, SHIRA s,
MRz rheyh R EHA A A HS IL-17A . Wnt3a, B-catenin, Runx2, Osx, OCN mRNA FIZ 15k ¥ AT
(P<0.05, P<0.01), Dkk-1, GSK-3B mRNA I FAFREHTE (P<0.01), &it 55 LB AT A LS AS I
BE A, HAEFHPLH S ME] IL-17A/ Wt/ B-catenin {5 S BG T, N IRSCE MBAHE R T KA 5%,

KEWR . 5L MEMEH AR ; IL-17A/Wnt/B-catenin {5530 H ; FHELHEHE T AL
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