HHE 202587 R8E5758 148

178 - NEW CHINESE MEDICINE July 2025 Vol.57 No.14
o .
L SSHUE g 4

iR DI HL0, 175 541 H9e2 O NILZMAR A3 5 R B F K2 WL
FRAE, FF, Bk, NFR, BRiER, £h, FF
FHUTHER, #T £ 316000

[(BE] BH: HKEEAHKRSH (YQZX) 2 H.0,#F F HOc2 & WLm i &4k 3045 6 78 I7 2R BAF T AU
Fik: ARMHOFFEL MM BHGER, FtfFoa (FAK=5): %4 (LZHOL®), A
21 (H,0, 42 HI9c2 s L&) . YQZX & Al 24 [3.5 ¢/ (kg-d) J. YQZX ¥ A Z4 [1.2 ¢/ (kg-d) ], YQZX
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p-PKCe2/PKCe2 & R A A& (P<0.05); SR M LE, YQIX S A S@mIeiE ¥ m(P<0.05), cGMP &
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Abstract: Objective: To investigate the curative effect of Yiqi Zhenxin (YQZX) Decoction on H.O,—induced
mitochondrial injury in H9¢2 cardiocyte and its mechanism. Methods: A H,0.-induced cardiocyte injury model was
established and divided into nine groups (n=5) as follows: the normal group (H,O.,—free treatment) , the model
group (H,0,—treated H9¢2 cardiocyte) , the high—dose YQZX group [3.5 g/(kg-d)], the medium—dose YQZX group
[1.2 ¢/(kg-d)], the low—dose YQZX group [0.4 g/(kg-d)], the high—dose YQZX+phosphoinositide 3—kinase (PI3K)
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inhibitor (LY294002) group, the high—dose YQZX+cysclic guanosine monophosphate (¢cGMP) inhibitor (ODQ) group,
the high—dose YQZX + protein kinaseCe2 (PKCe2) inhibitor (Epsilon-V1-2) group, and the high—-dose YQZX+
mitochondrial permeability transition pore (mPTP) opener (Atractyloside) group. Cell viability was measured using the
cell counting kit-8 (CCK-8) assay, cGMP expression was detected by the enzyme—linked immunosorbent
assay (ELISA), and expression levels of PI3K, AKT, and PKCe2 mRNA were detected by the reverse transcription—
polymerase chain reaction (RT-PCR) , and protein levels of phosphorylated PI3K (p—PI3K)/PI3K, p—AKT/AKT,
and PKCe2 were analyzed by the Western blot. Results: Compared with the normal group, the model group showed a
decreasing trend in cardiocyte viability, ¢GMP expression, expression levels of PI3K, AKT, and PKCe2 mRNA,
and protein levels of p—PI3K/PI3K, p—AKT/AKT and p-PKCe2/PKCe2 (P <0.05); compared with the model group,
the high—dose YQZX group presented an increasing trend in cardiocyte viability, ¢GMP expression, expression levels
of PI3K, AKT, and PKCe2 mRNA, and protein levels of p—PI3K/PI3K, p—AKT/AKT and p—PKCg2/PKCe2 (P<
0.05) ; the protective effects of YQZX medicated serum were reversed to varying degrees in the high—dose YQZX +
L.Y294002 group, the high—dose YQZX + ODQ group, the high—dose YQZX + Epsilon—V1-2 group, and the high—dose
YQZX + Atractyloside group (P <0.05). Conclusion: YQZX exerts a significant protective effect on H,0,—induced
mitochondrial injury in H9¢2 cardiocyte, whose mechanism is related to the regulation of mRNA and protein
phosphorylation expression related to PKCe2 and PI3K/AKT signaling pathway, and the inhibition of mPTP opener.

Keywords: Yiqi Zhenxin Decoction; Cardiocyte injury; Mitochondrial; Cyclic guanosine monophosphate;
PI3K/AKT signaling pathway; Protein kinase Ce2
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WE2 ~ 3k, ZJEMA _LIRFRYE Tyrode W T2 h 1)
FE . AL (M) iR E 20 min, SRS
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100 L YA 4ERPAE 96 FLAR h , #i BN J3 4 0T 48 g
HEATAE R 25 AR IRAE . BRI . YQZX % 24 LT A%
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THFRE S, B2 h, B2 EXTRAs, He
A A H,0,(100 pmol/L) 48221535 6 h 5¢ i Ak P
HIRIE, 1R FLN IS4 10 WL ) CCK-8 I,
Bl SR S T 37 CR AR TR ZE 3R 1.5 he 25,
I T BR AL AE 450 nm KT X 2L B WOL BE (B i 4T
FEOIIE , JFHEAETE 1 (%) . @cGMP KA
H0 WL Ak e T IR R AL /NP 35 57, Y40
K3 80% MG RASES, JA Tyrode & H 2 ho fiff
JH cGMP 5% % il Bk G 92 W B I € (ELISA) 12t 7
%5 (Enzo Life Science A ) ), HRIZUIH AT cGMP il
E o (3 Real-time PCR £ Il PI3K, AKT. PKCe2
mRNA (33K o B K B0 WLATIAEAS B F TRIzol 24f#
W, BEHCHOC2 0 L 41 M S RNA. R A Takara
PrimeScriptTM RT Master Mix (Perfect Real Time) #4735
B 5% o R H] Takara SYBR® Premix Ex Taq™ II (Tli
RNaseH Plus) 7£ Biorad CFX96 {¥ #% #F 17 %¢ Y6 iE
PCR IV o RS BEE L 95 °C iAE 30 s, &
5 AT 40 DEER, BRI EHE 95 CAEES s,
60 “CiR KIFFAIEM 30 s, BEMEARIIHEAT 3 W T 5K
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FHIRAFBGTIFA R, FIMEESWE 1, @DWestern
blot ¥ p—PI3K/PI3K . p—AKT/AKT, p-PKCe2/PKCe
2R FIRIE . H MRS g A PEAN LS, FH PBS
PRI 2 ~ 3R, TEUK LR, N A AR
6 40 L 2497 10 ~ 30 min, B HEIT B 40 MCE T
EPAE T, B E TR AN BEE, fE4 TCoR
fFF, LL15000 r/min #4780, ERTED . 255,
BB AE] 96 fLARH, A BCA 57 & %
WL AT E o AR AR T AT BAE L IR . B
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A—¥it, 4°CHKFETIEEER ., WH, GRS’ Ht
AT E AR, TR P EE, RHECLA
SO RE i HEAT B AL, B S Image] FPEXT 52
BT .

&1 51MF5
gl J¥ 5 KJE (bp)
i 5" ~AGAGCACTTGGTAATCGGAGG-3
PI3K 119

T 5’ -CTTCCCCGGCAGTATGCTTC-3
3% 5°~AGCGACGTGGCTATTGTGAAG-3
i 5" -GCCATCATTCTTGAGGAGGAAGT-3’
i 5°-CGAGGCCGTGAGCTTGAAG-3’
PKCe2 . 90
T 5 -GCAATGTAGGGGTCGAGAAGG-3’
3% 5 -GGAGCGAGATCCCTCCAAAAT-3"

GADPH , 197
T 5'-GGCTGTTGTCATACTTCTCATGG-3

Akt

1.7 it 27E A Bdin i spss22.0 4eit a4k
PEEAT 30T o THECRRMAT & IE S 40 A 35 DA% « A
WE2E (x+5) FoR, 41IA] FLRCR F 58 S REHL T B A
27 253 H1 (One—way ANOVA) 5. P<0.05 81 h2%
SAGEEE L

2 R
21 fKHEHIc2/HALMMFEALLE k2, 5%5H
X R H e, AR 4 H9e2 WO WL 4 1S S B R

i (P<0.05); SEAIA LS, YQZX F 24 MM i 77
i 4 H9e2 0 LA B 35 5 W B B (P<0.05); 5
YQZX i Fl A A, YQZX i 7 4 +1.Y 294002 4 |
YQZX @& +0DQ 2H . YQZX & 7 4 +Epsilon—V1-2
2H . YQZX /& 57 i +Atractyloside 21 HO¢2 «L> JJL 4 ffd 76
J1I (P <0.05),

22 HFHEHIC2 LALAA cGMP K FLLEE K3,
s U0 RG] ek, BEALA] HOe2 .0 HILAH L cGMP &5

HREK(P<0.05); SHEMA A, YQZX & 2 Mk
%, A, B 4 HOe2 .0 ILZH L cGMP JK S & [
T (P <0.05); 5YQZX mAlH4 i, YQZX
1 7 +LY294002 41 . YQZX 5 7 2 +0DQ 41 H9c2
O LA L cGMP K- i 35 AR (P < 0.05) , YQZX 5
) i +Epsilon-V1-2 2 . YQZX & 7| i +Atractyloside
20 HO9c2 0> L 40 i cGMP 7K F A% fk JC 45 i 2%
F(P>0.05),

£K2 HEHIC2OAHETE L (v +s)

4 BEACR 4B (%)
25 X A2 5 0.97+0.07
T2 5 0.56+0.11"
YQZX {740 5 0.51£0.11
YQZX il 5 0.54£0.10
YQZX 4] 5 0.79+0.05%
YQZX =574 +LY294002 4 5 0.56+0.11%
YQZX =i #+0DQ 41 5 0.65+0.05%
YQZX 75 +Epsilon-V1-2 4] 5 0.33+0.08%
YQZX =52 +Atractyloside 21 5 0.39+0.07°

Z: O = axrBarin, P<0.05; QL5 MMILiR, P<
0.05; @5 YQZX Z A&k, P<0.05,

R3 KAHIC2 LM cGMP K ELE (v +5)  nmol/L

4l FEA cGMP

25 I R 5 0.72 +0.04
2] 5 0.48 +0.02"
YQZX IG5 =4l 5 0.57 £0.01%
YQZX FRFE 4] 5 0.66 = 0.02%
YQZX fiilEa 5 0.70+0.01%
YQZX &7 +LY294002 41 5 0.58 £0.01%
YQZX =i +0DQ 4 5 0.52 £0.06”
YQZX 5] +Epsilon-V1-2 4] 5 0.67 +0.02
YQZX 557t + Atractyloside 2 5 0.68 +0.01

A O EasmBakiz, P<0.05; QL5#MMLs, P<
0.05; @5 YQZX HAl&rks, P<0.05,

2.3 & 43 H9c2 > Al 48 B PIBK, AKT. PKCe2
mRNA RiXKFELLE Wk, S AL,
R A ZH HOe2 L LA Bl PI3K . AKT. PKCe2 i mRNA
FIKFEIL(P<0.05), SBAVA LA, YQZX &% i
AR . . R 4 HOe2 O JULAH L PIBK. AKT.
PKCe2 ) mRNA A 2 B E W LIS (P <0.05).
YQZX 755 771 5 + 45 41 il 351 41 24 8 A% AN [) 7 B (1) 336 %
YQZX & 25 M i /E H . B DL YQZX & &
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+1.Y294002 41 % PI3K . AKT fi 56500, YQZX =7
HE+LY294002 4 . YQZX =Ml +0DQ 4 . YQZX =5l
i +Epsilon-V1-2 241 . YQZX & 7| i +Atractyloside 24
X PKCe2 {3 5 35 R e A W i (P < 0.05) 6

R4 RAHc2 LALLM PI3K, AKT. PKCe2 mRNA

RIFKFLEE (xxs)

a HAE  PB3K AKT PKCE2

2N IR 5 1.00£0.00 1.00£0.00 1.00£0.00
A4 5 0.98£0.00" 0.96£0.01" 0.93£0.00
YQZX 4l 5 1.00£0.00% 0.99£0.01% 0.990.00°
YQZX il 5 10120007 1.03£0.01% 1.02+0.01°
YQZX 4] 5 1.04£001% 1.05£001% 1.12+0.00*
YQZX il i +1.Y294002 41 5 1.00£0.007 1.01£0.00° 1.02+0.02°
YQZX ElE+0DQ 4 5 1042003 1.03£0.00 1.05+0.00°
YQZX FflE+Epsilon-V1-241 5 103001 1.03£001 0.98+0.01"
YQZX Fi I +Atractyloside 41 5 1032000 1.03£0.01 1.09+0.01°

E: O E g Bakin, P<0.05; QL5MMLE, P<
0.05; @5 YQZX A T4k, P<0.05,

2.4 % 23 H9c2 i» AL 4l B p—PIBK/PI3K. p—-AKT/
AKT. p-PKCe2/PKCe2 EARIAKFLLE W 1,
5. HAEPX A LR, BAIAH X He2 .0 JIL4H A
p—PI3K/PI3K, p—-AKT/AKT, p-PKCe2/PKCe2 Y%K
FIRFER(P<0.05); SEIRIA AL, YQZX & 21l
K. P B R HOe2 O WLAH L p-PI3K/PI3K
p—AKT/AKT, p-PKCe2/PKCe2 [ % 1 %5 1 & |
TH(P<0.05); YQZX i 77 &2+ 441 il 57 20 4 e ] W
35 YQZX & 25 i rIA/EFH (P < 0.05) .

P—PKCE2 o o e o o -

PoAKT o e e o . - —

B N e ———

\\ ?\I&»*/\ B ngz 3o
o W Q*@, O e

Y,
‘1~ [},

1 HKLHH9C2 éﬁﬂ’ﬂﬁa%%

3 it
A7 SES T VLR TP BR300

R5 KAHIC2 A p—PI3K/PI3K, p—AKT/AKT,
p—PKCe2/PKCe2 BB RiEKF LB (x +5)

i B p-PI3KPIBK  p-AKT/AKT  p-PKCe2/PKCe2
=yt 50 100£000 1002000 1.00£0.00
e 5 038£0.11" 075007 0.66+0.09"
YQZX A4 50 051£012% 0920117 0.69+0.08
YQZX 4l 5 096+0.11%  L10£0.01°  0.76+0.12°
YOZX Al 50 256£010°  132+001° 126+011°
YOZX Fifli+1Y294002.41 50 084:012°  087+0.017 053£007°
YOZX Bl B +Amactyloside L. 5 076£0.12°  0.93£006° 051007

i O agsmakiz, P<0.05; Q5 BAmkE, P<
0.05; @5 YQZX HAFakE, P<0.05,

O UNER A, O, L
R L IEARHLT; AR A, R, Kb R R SR
SRAE I B, el WL, 0 ) S g L
FESEJE 2%, I PR B AR I E 40 21 43 ) SR FH AN SR B
T IMALE . FIKIE RN, s ROV HES
WE., M7, M. BEE. S ELX 0 i
TOER T BE L RE D ERiFSEAN, il
Z | BMEDRAFL, HERTIRSLAR, #4854
H, S EHEAHBUEKRKZHAFERAZ L BaHS
WAL, DABhOATIN BT AN BH LA O,
fC AR, WIRHES AW D+, 5. K%,
HEHTF ARSI, BRig b Bk, @6 M, 5
AFR L WAL . RPEAK Z sk, X EcE O
A L DL DL B0 2 AN AR — BT R

O I JUL PR 400 1Y e 2 2L R R IR R Lok Ak, 2k
LA [ AR A, 20 UL 200 L s 4 17 9850 56 118 >k T A
FEEAL S AL T RIS SR A B, ROS
SR, Hob A HE H0.. U WLAR I A 2 b 4 1) 45
14 fol e A W i R B R T AR, e o 1
1Y, AR RSN PN P2 A ROS I E B i 2 —,
S JULAGIE I P VB A 40 A B B 0 AR S
FH H.0,15 5 H9c2 O LA i ] 5 2 b (AR 3 A A 7, 3
(BEST XL LT

20 R T 7 S 2 i IR S Y AR bR, O
LA LAz B 5, A ) R R R . AR IR 5T 45
SR, IRV Y20 S )R cGMP 7 i3 %S X R
YRR, R HO. 55 5 0o JULZH Jf A2 4 ) A5 A
o YQZX 425 2 L AR ML I Ty e U & 7}, 3%
BT Y QZX 5 24 ML %) Ha0, 55 14 20 g 468 45 HA D a4k

HEESEIAN,
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s S5YQZX @l B4 Hedr, &5 5 i S oy 3l
FILL AN A G 7 W R A%, B YQZX & 24 L iE X H,0,
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peroxide by targeting FOXOI1[J]. Exp Ther Med, 2019, 18(4) :
3025-3031.
YU D, ZHU Z, WANG M, et al. Triterpenoid saponins from Ilex

5 1% 48 M43 4% 7 R 4P 4 B AT fiE 55 PI3K/AKT/PK Ce2
7 A OG

cGMP & —Ff ELAT 40 i P9 5 B AL 1 AE 56 A5
i, oI A S B A G, AT B RR AL IR Y I A
LA R Z A T, DTS B0 A v LA K
U MLAE . cOMP ZEZERR O AERRZS Fplg SE AR T, H
P R W0 LGN M A 1E A B Y AL A2 2 T
Yoo 13K-Ake 38 [ 0] 3o I8 5 Zb 42 ) B Sk 5 1 240 i
FETH M PKCe J& T PKC K h i — 51, BEfB 4k
R 2R A () FoE M, D R AR R EL 7 1 2
P mPTP A9 FF i, DA sk 20 UL 2 L 9 ROS 1 7™
A, BE R L X S AR N R T A2 VR s 50— T,
PKCe BB MICH LRI IR R T fE , SR AARLAR XS g i 2
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