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M AT U RSP RIE AR
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TRCANE 23003153, %2 HGHE M 2584 5 SR T U IR BT L R B AR 2300125
4. PR RIEN A SR ZBE EATRE, L] AL 230012;
SR T EHAEMERE LM AL 230012)
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ERT7TdMFTERNEE R E AEESIdNNARCEFIRRERCNRALE AN RALRLT LGB EEE
FEEMBEEERER . RACCKS 2 HE —_SARA G AN FNRELAREELARE . RALE XKE
Il Cangiotensin II , Ang [T ) % J& X & AL A 47 4E 200 B G2 800 VAR 4 (A AL L TR R0 ILAR AF 4 4 B 0 O I 3 41
AU ZH5ERFH AL F 4, % F ELISA % A& 0 ik E & & (collagenase, Col)- T #1 Col-T 4 & ., X I Western
blot 3 # M F 7 AL AL 37 & & (alpha-smooth muscle actin, a-SMA) | Col- T | Col-1 . PI3K, p-PI3K, AKT, p-AKT,
mTOR,.p-mTOR & & % 3 K F,qRT-PCR % £l «-SMA, Col- I ,Col- ,PI3K,AKT ., mTOR mRNA % i A F,
R OEBRHERCIKTEDREE SR ERHKE ISUL L, SEFALK,EAH . Col-1 .Col-[ 42 E &
# 9+ % (P<C0. 05) ,a-SMA ,Col- [ ,Col-ll \p-PI3SK ,p-AKT,p-mTOR % & % mRNA %k i X F 8 % F & (P<<0.05) ;
ERARLE. S5 ERFUARERQ IR A %8P « SMA . Col- T .Col- T .p-PI3K,p-AKT ,p-mTOR & & % mR-

NA %3k K F3H 8 F BEKP<0.05), Fit
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Z 5 [ AL PIBK/AKT/mTOR # B 3#0E A Wi
W 0 UL AT 4 AR, 25 3 Rl it PISK/AKT/
mTOR {55553 % 70 41 40 i 9 T R 5w DA I 2 3% o0
WLEF4E4E™ . PIBK/AKT/mTOR {5 5 i % i 1 4
BT T AR RO L A B A SR
R 2 ST 4 2 5 4 0 LT 4 AL Y R A L % R R B
T8 B 38 3 T 3 WU A O JILET S A, #E O I
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3 CLEUNEIINCSE-SE N LIRSS (G LVl N S T Bt
HPes e v . DUIR S A1) (Hik %5 H200533390) «
FE] ol S i, B 1) 24 4 WA PR A W) s 5 i & (Colla-
gen,Col)- 1 (4t 5 ED-30514), Col-1ll (4t 5 ED-
30513): tf [/ JE [T & B il 2 @; GAPDH (4t 5
A01020) 4% 1gG (it 5 BS13278) . 1 41 B
IgGit 5 A21010): 36 [H Abbkin; o V- JLIL 3N &
F (alpha-smooth muscle actin, «-SMA) (it 5
ab283851) . PI3K/AKT/mTOR (it & ab283852) .
£ E Abcam 2 Fl; TRIzol (#t %5 15596-026) . 3£
Invitrogen; SYBR PreMix Ex Taq™ [ 5] & (=
201): H 7 Takara; DMEM @& # 5 35 3 (4t &
11995040) : % [ Thermo Fisher Scientific,
1.2 4% LK EEFR{Y (Multiskan Spectrum) :
FEIR QA ] 5 5 VR B0 HL (Centrifuge 5810R): |
T R IEAT B ] B B G2 AT (DMI6000B) - 27 7 B
i 5 R 5 2 D) BE AR A (Amersham Tmage 600) : 3 [
GE;qRT-PCR {X (MX3000P) : 35 [H “Z- £,
1.3 Zh¥ B RBUE TR E (20422) C X 2
(50E5) Yo M FRBE i F% 1 J8 . ARS8 i H s eh il e
AR T BT X AL XSG B W FR 5 5 LA 7V AT IR S
9 SCXK(#)2019-0002 4t . 5250 P2 5 i FRCSE 56 5l
Yrdr SR FIAE m VHEA T L 3R AR B B 2 R AR 3
7 LS UE (I S 5 : AHUCMErats-2021032)
2 HE
2.1 EIME MR 4 REOSCER L4 2 am
o RAVKERBR LR R =2 HR % (P12 30 ¢, B
A EAAR ARE LS 10 g . 42 05K 6 g HIf+ 5
g) A 10 5 & £ 1K il B 7 20K SERT 0.5 h,
SCKEL T hy BRI A 6 BR 253 [T 0.5 h, o 3, U8
I8 A5 R B TR LR 0.5 h Uikt g )5 . 4%
WAL AW E I Wi 55 1.

¥ 18 H SPF RE-F¥H ok 3 .m0 imigd
CEFEK 10 mL/kg) , =2 H X7 & 25 M IH 4 (=
ZHik 15. 84 g/kg) » VLR FI 41 CULAR ¥ A 0. 5
mg/kg) JEH S EBH 17 d E T RGER
J& 1 h B, 2R CE 30 min J5 .4 C B B »
56 COKW 8 KI5 0. 45 pm JESKBRTE . % .
2.2 JE AR WUBLET 4 240 M iy SR 3 e BESCHRC9 10y
P O ACO WU A 4 40 B . 75 TS By N B 3L
B BT R M 0. 1 %0 i IT & 7E 4 CukAE
FE 4 h B VE IR A 37 C 5% CO, 4l i 1%
FRAATRE L SE MG RE L 1 b J5 IBCHS 40 i 55 97 L, 2 6
BT L ER R 150 o O RE AT R Ay 0 O AR T 2 40 i

Ja SR 2~ 4 AR .

2.3 HPEDOCHKM PIE HE H (Vimentin) - #4553
AR B MG LA A FL 1. 22X 10" 35 Fh 2 25 4 41 i e
Fri 6 fLAR b Z R E . Wi — P IE &
H(Vimentin),4 Cxl %, B, FEEIE T & 30
min, P H )G P E 3 min, PBS ¥ H 5 min, f#
75 B HE B 3t R, 2O 0 U O S R A S ] [
S LA WEFE BE Image ] #BAF (A S 1. 6. 0) #4741
PE DG AT T 45 BN B AR BH 1 1T AR

2.4 B WY UL S A MBS K RO LK
LTINS AL A 2 X 10° F AT - 76 9 mL 4
FfE R R 1 ml 0. 4% & Wy I TR £ 3~5 min N
i R A LS A1 A W 20 1 A 2 ST 40 K 1
Fr e AE 4 I AN A A0 AT R AN RS R = (R
TR — AU AN AR / B AN RO < 100% .

2.5 SMLTE oA R AR LB AT 4 A i T
96 FLAR T (AL 1< 10" 4,100 L) FEFRUE S 1FTF
Bi 3% 24 hy I CCK-8 7 6 I 240 it 15 7 o AR 40 &5 AR
BN S A MBRE. HAEMASTH 0.2.5%,
5% .10% .15 % .20 % % 25 1fiL 7 i) DMEM (= Hi 45 7%
LR 24 h L in A CCK-8 45 . 4 4L 10 pL.
SERFRON 1 h 5 AE B AR X 450 nm I E OGBS
FH CCK-8 ¥ I 240 1 1% 77+ A% 4l 40 B 3% 07 O 6 &2 1l
O WUEF 4 AL AR BT 4 T 9 Ang [T ok B2 1A FH B I
A G AR 0. 1,1,10 pmol/L) i Ang 15477 5k
Sy BSR4 12,24 .48 h, AL AN 10 L CCK-8 k5,
JE 1 h S TERFARAYL 450 nm TR E OGEE

2.6 SHSHZ KR USSR 4E 40 M 53 O IE
FWAHAOMATH 10% 55 [ LG 18 97 35 Rl 4
(1 pmol/L Ang Il #l3 24 h J5 A &H 107645 H
MIERHFRE S H XA (1 pmol/L Ang [I 4
W24 h IF A EA 10% =2 kg & 24 115 1Y 55
FRHE) DUIRE A (1 pmol/L Ang IT #1324 h J5 .
TS 10 %0 DUARS: A1 5 245 175 i 15 3% 30

2.7 ELISA #& Col- T fil Col-M % & K AT
LB EF HE4NHE LA 1 X 10° /mL 1) % B $2 P 7E 6 FLAR
F A 10 %0 & A AN TR B 24 10T 1 B 55 I 24 h
S5 S BN B b R AR ELASA 3870 25 1 B 45 46
Col- 1 i1 Col-Tl &+,

2.8 Western blot KM o-SMA . Col- T .Col-1[ .
PI3K . p-PI3K, AKT, p-AKT. mTOR, pmTOR %&
FI2 8 K 8 B AR O LB 2F 4 40 g DL 1 X
10°/mLAy % BE A 1E 6 LAk b, ffi 1 pumol/L
Ang [l filli# 24 h 5400 A 4L WA 107 & A AR &
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2 M35 A 5 R R0 24 h S BCE A A R A R B
T2 it AT 11 ) ) A 8 4R A B A 1 L A B R L
A1 mL e E G 2 55 1 30 min J5 IR &
WL B IR . R LY LA R B R
G bR TR A WA RE B W 12 min, B HE & U
Ja AT UK e B B R R 4F 2 3 B — i
B i E 2 h GBS 6 Tmage J
fTEEHER.

2.9  qRT-PCR %] oo SMA, Col- 1 . Col-1II .
PI3K  AKT.mTOR mRNA %£ikKT ¥ F 1L
WL ET 24 40 A LA B 22 T 1< 10° A il 2 B B2 A F 6
fLAR b 1 pmol/L Ang Il 3% 24 h J54r 0 4
A 1020 & A AN TR & 24 10035 /Y 15 3R B 8 24 h
Ja S AESE SR LA 1 mL Trizol, 42 B 40 g h &
RNA K & RNA W 3 % cDNA 5, &% H] Master
Mix 32 ) & JE A7 4 00 . ORF 3-8l IR T il E B S
(glyceraldehyde-3-phosphate dehydrogenase, GAP-

DHOEXTHE . 5IWFH W 1,
#®1 RT-PCREHASYEE
el 34K
514 K4 (5 —>3") B /bp

i : ACAGCAACAGGGTGGTGGAC
a-SMA . 252
T : TTTGAGGGTGCAGCGAACTT
Col-T W : TTACCCTGGCAACATTGGTC 7o
° Fi: CCTTGTCACCTCGAATACCTTG ’
CoL 1l 1 : AAGGGCAGGGAACAACTGAT "
¢ T : GGTGAAGCAGGGTGAGAAGA '
i : CACCTCCGCAACCAATCCTGAC
PI3K - 130
T : AGCTCGAACTCTGTCTCCTTCTGG
AKT i : CACAGGTCGCTACTATGCCATGAAG o
T : GCAGGACACGGTTCTCAGTAAGC 7
- : GCAACAACCTCCAGGATACACTCAG
mTOR N 86
Tt : TTCCACCAGGGCTTCATTGACATC
i : CTTTGGTATCGTGGAAGGACTC
GAPDH N 450
T : GTAGAGGCAGGGATGATGTTCT

2.10 il Jrik WA IBM SPSS 25. 0 #1748
ot . ESAVEROR A AR R (e ) 73R
TN AR A6 B E K% ] Kruskal-Wallis H f6: 536 5 52
TSI A Bl R B R R 5 22 00 M B2 E LU R
FHLSD £ 55, P<<0.05F/RZEFAGIEE L.
3 &HR
3.1 AR WU EF 4 20 M iy %5 o SRR A A
P& DA I I AR JUL S ET 4 20 b S PR EE 1 Vim-
entin, Z5 5 7R Vimentin A HL @ PHH: K F 95%
CDLIEN 1) o & Wy i g s I J A O JUL S0 2F 4 40 A 1Y)
A7 AR5 T B0 10 40 M A7 0 R AE 9800 L b (L
K2, 8% M&4 0.1.1,10 umol/L # Ang I

B IR LM B A0 12,24 .48 h, 5 R B /R 1 pmol/L
Ang [l R340 ML 24 b J5 240 g 15 77 B (P<<0. 05)
(LK 3), KH Western blot y4 £l £ 4k 4k 45 i
a-SMA Col- [ ,Col-[ll # B 1B (WL 4) , 45
B RBETIZE (1 pmol/L Ang Il 3% 24 h 20) Col-
I \Col-1ll \a-SMA 2 F ik KV B & & T 1E 3 4
(0 pmol/L Ang Il #3# 24 h 20) (P<C0. 05) . $i B .0

JUL 200 i 2T 4 A AR A 52 T )

100 pm 100 pm

TE: At DAPT %
6,19 41 i1 4% 5 B. 8 Vi-
£, 119 41 Hi I
C. [8) i %% DAPI Fil Vi-
mentin Y4 {4 ff) 28 i 4%
G E A

mentin 4¥

(C) 100 pm

B1 EROINKTEMBLE Sz AL E.10X20 £

100 pm

B2 BEROMKFEMRBEREE(SHERE,10X20 4)
2.0 1.5
S I
g 1o 1.0
ot il
10 &
0.5
0.0 0.0
0 0 12 24 48
Ang "/ p,mn]/l 5} (6] /h

E:45 0 pmol/L Ang [l 41l 4, " P<<0.05;5 1 pmol/L
Ang Il $il3#% 0 h 41 H4¢, * P<<0. 05
B3 AERE Angll #3524 h(A)F1 1 pmol/L
Ang [l %A E B i8] (B) 5 IR R0 AILBK £F 4
MR E R (xts,n=23)
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80 GRIMBEZRYAR 428 533 202344 6 A
2,
as] #
215 ==
Col-1 139 kDa :
Col-TI W g 130kDa < |
o -SMA 42kDa & 05
o
: 0.0 .
GAPDH 36 kDa i 3
A5
. 25
i 20 T Z 0 #
= 15 ~ 1T
ayl. <
5 Q 1.5
— —
% 1.0 <§c 1.0
105 %
3 0.0 ° 22
A B : A B
2051 2057
T AL IEH 2H (0 pmol/L Ang [l H# 24 h);B. #I4H

1 pmol/L Ang Il #ili#% 24 b ; H5IE# 41 tb 3, © P<<0. 05

4 BEROMRFHEMEF Col- T (Col-TN .« SMA

EARBAKERRGLs,n=3)

3.2 “ZHRUETHMBENRARE HME 1
B 25 M RE Ty DAL LR 2T 48 40 e 15 g e
K. BT 152080 20% — 2 Bk 1% & 24 1ML 3 940 i 78
FH Ik 5 S JIL BT ET 48 240 J F) £ 55 3 O L ok 4
10X S AR & A MIEHITIEEEER. WWE S,

00

2.5 50 100 150 200
ZHR & 25 5% 1%

?L%K%:%Eﬂ%a%mﬁﬁw&fP<Q%
5 ARMNE-SERFAHMBFARR
O LB £F 4 B B E A b8 (£ s, n=3)
3.3 ELISA BRI 4 415 A% 0 WL T 4t 41 i
Col- I #1 Col- Il & & M4 ﬁmacwlﬁc&m

2

MG %
I
wn

0.

(=]

SREEETIERH(P<0.05) .45 10% — 2 H
R & 251 b # 5 , Col- T Al COHJI o
R (P<C0.05), WL 6,
25 20
F20 s
ESH E
:TIO ‘l‘ ‘l‘ %1(5) ﬂ ‘l‘
3 ﬁ] 3 [j
fHﬁ'J QHB"J

WA IEHHB MY C. S HR A ;D NIRE
FIH ; 5IEH A 7 P<<0.05; SR H#, * P<<0.05
6 4ABFEKROANKFHEMBH Col-1
C01*|||‘g'§tk$'2(fi$,n:3)

3.4 qRT-PCR A0 A 4 28 B A0 LR £F 2 41 ffd v
«SMA . Col-T .Col-l mRNA ik /K  #
L -SMA ., Col- T ,Col-Il mRNA % ik Kk F i %

EmTIE®HP<0.05) ., 814 10% AR
M3 )5 » - SMA , Col- T .Col-1l mRNA & 2 [%
flR(P<<0.05)., WK 7.

20
<

Z1s Z,

g E2
— 1.0 e
& 1
205 3 I“

0.04

20 N » "
= B AL IE 4L B
a=gp —n

E H;C. S HERBH;D. U

< 1.0
(%05 IR F 4 5IF W 4t
%; B F P<0. 055 5 R 41 1

., P<0.05

éﬂj“;’,l
B 7 4% oo SMA.Col- I .Col-[ mRNA #83¢
RiEAFERBE(TEs,n=3)
3.5 Western blot £ A4 4 2H AL LA T 4k 44
i p-PI3K, p-AKT, p-mTOR % F 3 ik K F I
B R p-PI3K.p-AKT.p-mTOR # [ % ik /K

Tl EE T ER AL (P<<0.05), %44 10% = Hik
V& 25 5 A 1 55  p-PI3K . p-AKT,p-mTOR % [
FE KK B FEFEAR (P<<0.05), WA S,
1.5
=
p- mTOR_289 kDa 3 10
OR | 230 kDa =
p- PBK—SSde <
PI3K [ 35 kDa < 0.5 ﬂ ﬁ
p-AKT S—— - 56 kDa =
AKT ] 56 kDa 0.0
GAPDH | 36 kDa 0 z
2H 5
.. 2.0 1.51 ,
£15 AN .
= S .
& 1.0 2
L_IE' 0.5 H ﬁ 'D_‘IC-LO-S‘
(=N
0.0 ) A N
O b
fﬁﬁl 211
WA IEFHE;B #EH;C. S HRHHE;D. NI
FId s 5IE ¥4 L, = P<<0.05; SHIBIZ i, P<<0.05

B 4AEROAEFEBME p-PISK, p-AKT,
pmTOR BAFREATELR(TLs,n=3)

3.6  gRT-PCR £l iy 4 21 e AR AR £F 4 44 Jfo

PI3SK . AKT.mTOR mRNA 33k /K F bk g

41 PI3K,AKT.mTOR mRNA ik /K ¥ 5 2 &

FIEHHP<0.05) ;45 10% — 2 ARG & 25m
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wab)E ., PISK,AKT . .mTOR mRNA ik /K1
W TR (P<<0.05) ., WK 9,

2.0. 1.5 #
# *
< 1.5 < *
= s+ Z10
E 1.0 E
2 0.5 ﬂ 90
4 S S I E I oo L1 11 | :
A B C D A B C D
ZHA 21151
2-0- A A e
=P . AL IE# 45 BB A
:E . 4;C. s HR Y ;D I
E1.0
S s 4 5O Al
E .7 P<C0. 055 5 BRI 41 He
ool L1 11 11 -
A > D 5, " P<<0.05

B G
15
B9 4BARRBAHEMMAR PIBK,AKT,
mTOR mRNA FixE K F B (T s,n=6)

4 itie

iU LET 4 Ak 1) 32 2 R AIE 2 40t A1 Ik i 8 A 7E O
LA 3 BE DT AR, 5 3 o-SMA Y 338 BE 28 3K IR TR Y
FEA L FEN Col- T 5 Col-T Fe(H . O ILEF
YA WA JIL % A - WO AR R TR 2R U 45 U A AT 5K
T RE o DT I ERCo JE 2 995 14 32 8 o 3 300 Ty g amt'
O JIES T H O ) 0 R D LT e A AR S
FETZRAR I AT Ang [T 5385 A0 LK
2T 2 20 0 7 AN MR B AR AT TR 4L SRR
Z AR 7 ] DL A O DL EF 4E 1k 40 B 19 br & 7
a-SMA Col- I, Col- Il 73K 5K ¥, 7 H: 31X B 45
) D R g =2 Bk mT DA /D 1 i 2 4 1) 7 A
FGCRL A0 6O WL AR 2T 4 40 M 3800 5 0 56 O L 2T 4
. =2 57 T LR A O UL T 4E 46 4n i PISK/
AKT/mTOR {55 il #% A1 84 A mRNA &3k, 2L
LA YL .

“ZHERUMNARR T &/ =2 S
B A5259F . A S B AF Rgl Re Rb1M . = 4 L oF
Rgl nl LA BG4 i B wae, ol /b 40 0 5 58, 2 0 45
PISK/AKT/m TOR 5 5 # 9B . 1+ S0
Il A Af 4] PISK/AKT/mTOR {55 38 #% . 5 58 A
W R HWEESE TS . AT 2 A Il PISK/AKT
T T I 0 AN A U RRE e RN
PI3K/Akt/mTOR i #% J& 44 JfL % 248 A #b 5] 3 5 B
149 5C B A i R 06K  BEOR B 22 1 IE 4 2 B L PISK/ Aket/
mTOR i #% 2 5 40 M3 58 L 534k A 4 1 22 &
UAPH T2 Ang 11 Al 3E AR O UL 2T 4 240
fff PISK 34 m . #00% AKT. fif AKT @821k, 55

1 mTOR, {8 J AR 0o L SCZF 2 20 B A8 3 A A= 4K 2l
Az 40 Col- 1 \Col- Il PLAR &% 5 2 B0 WLEF 4E 4L .
HH =2 AR & 25 W T 9l J5. PIBK/AKT/
mTOR & FH SCE [ mRNA 3% K-35 9 2 5
K. CHFZR R, — O 57 {5 5 3 §% 7T

LAY Y [, o mTOR A] LAY A 22 R 20 B 5 558

PEAN AL AR TR AR . AR A =2

O ¥ 40 F A AR A0 f p-PISK.L p-AKT, p-

mTOR H [ R IK K 25 FEAR O JILEF 4 A 72 2 0

B3R =2 7kt 8 # PIBK/AKT/mTOR

A0 A A O LT ME AL

i bk, — 2 5 R % ] Ge 2l o i 3 PISK/

AKT/mTOR 1551 AH 5C 8 B F0JE I g kL 4

I W T 1 L 175 S 2T 4R A0 A0 M 8 R B TR B O

JULEFHEAL 3 27 2 A B B AR JUL R 2T 4 200 Jfd 2 3 O

FAER.

S H 0k

[1] ESPELAND T,LUNDE I G, H AMUNDSEN B, et al.
Myocardial fibrosis [ J/OL]. Tidsskr Nor Laegeforen,
2018,138(16)[2022-11-28]. https://doi. org/10. 4045/
tidsskr. 17. 1027,

[2] WANG L P,YUAN D,ZHENG J,et al. Chikusetsu sap-
onin IVa attenuates isoprenaline-induced myocardial fi-
brosis in mice through activation autophagy mediated by
AMPK/mTOR/ULK1 signaling [ J/OL ]. Phytomedi-
cine, 2019, 58 152764 [ 2022-11-28 . https://doi. org/
10.1016/j. phymed. 2018. 11. 024.

(3] ATl A2 8. 507 Ha iRy B4 M O AT I
PRITRBOWEELT L. b R 24l PR 7% A 2021, 33(12) : 2385-2380.

[4] HONG L L,ZHAO Y,CHEN W D,et al. Tentative ex-
ploration of pharmacodynamic substances: pharmacolog-
ical effects, chemical compositions, and multi-compo-
nents pharmacokinetic characteristics of ESZWD in
CHF-HKYd rats[ J/OL]. Front Cardiovasc Med, 2022,
9: 913661 [ 2022-11-28 |. https://doi. org/10. 3389/
fevm, 2022. 913661.

(50 Zpk, b 55 8% 4 A, 45 R B0 3 5 TGF-p/JNK
55 B 06 R A AH G LR R LT . i 25 [ B [ 24, 2016,
27(5):1041-1044.

[6] NIE L,LIU M,CHEN J,et al. Hydrogen sulfide amelio-
rates doxorubicin-induced myocardial fibrosis in rats via
the PI3K/AKT/mTOR pathway [ J]. Mol Med Rep,
2021,23(4):299.

[7] LV S, YUAN P,LU C,et al. QiShenYiQi pill activates
autophagy to attenuate reactive myocardial fibrosis via
the PI3K/AKT/mTOR pathway [ J]. Aging ( Albany
NY),2021,13(4) :5525-5538.



Website http://xuebao. ahtem. edu. cn E-mail ahxbbjb@163. com

82 LR EZ R 54248 5538 2023426 A J ANHUI UNIV CHINESE MED Vol. 42 No.3 Jun. 2023
[8] XUE Y C,ZHANG M Q,LIU M M,et al. 8-Gingerol a- AKT/mTOR {5538 %55 5 A F W &85 0k 40 g 5% FaDu
meliorates myocardial fibrosis by attenuating reactive AR T A A W] . B Mg A%, 2022,30(13) ;2311
oxygen species, apoptosis, and autophagy via the PI3K/ 2314.
Akt/mTOR signaling pathway[ J/OL ]. Front Pharma- (141 EW), THAS, W% FFSEITA 4 PI3K/ Akt/mTOR
col,2021,12.:711701[ 2022-11-28 . https://doi. org/10. 1550 B AR E A F1 IS NBA 20 Bk 11 08 i) SR A g (.
3389/fphar. 2021. 711701. A N L IR 5 IR 2 ik 5 2020, 25(1) 1 4-8.

(9] 3K IREE I . 5K vk 45, AR SD AT B0 JUL LT 4 4 i L15] ol . £ . i 2. % A 25 84l PISK/AKT {55
B SRR T ek )] M B 4%, 2021, 32(22) PR M 5 IR B e R L), & AR EE 2, 2020, 40
2857-2860. (8):1076-1079.

[10] PETROV V V,FAGARD R H,LIJNEN P J. Stimula- [16] CHEN L,LIU P,FENG X,et al. Salidroside suppress-
tion of collagen production by transforming growth ing LPS-induced myocardial injury by inhibiting ROS-
factor-beta 1 during differentiation of cardiac fibro- mediated PI3K/Akt/mTOR pathway in vitro and in
blasts to myofibroblasts [ ] ]. Hypertension, 2002, 39 vivo[]].J Cell Mol Med,2017,21(12):3178-3189.
(2):258-263. [17] FENG F B,QIU H Y. Effects of Artesunate on chon-

[11] LIL,ZHAO Q,KONG W. Extracellular matrix remod- drocyte proliferation, apoptosis and autophagy through
eling and cardiac fibrosis[J]. Matrix Biol, 2018 (68/ the PI3SK/AKT/mTOR signaling pathway in rat mod-
69):490-506. els with rheumatoid arthritis[ J]. Biomed Pharmacoth-

[12] HONG L L,ZHAO Y,YANG C Y,et al. Identification of er,2018,102:1209-1220.
chemical constituents in wvitro and in wvivo of Er Shen [18] YANG ], PI C, WANG G. Inhibition of PI3K/Akt/
ZhenWu Decoction by utilizing ultra-high-performance liq- mTOR pathway by apigenin induces apoptosis and au-
uid chromatography with quadrupole time-of-flight mass tophagy in hepatocellular carcinoma cells[J]. Biomed
spectrometry[ J]. ] Scp Sci, 2021,44(24) :4327-4342. Pharmacother,2018,103:699-707.

[13] Wy, 0 e, & 8, % = L 21 Rl i PBK/ (¥r#5 B #7:2022-11-29)

Mechanism of Action of Ershen Zhenwu Decoction in Inhibiting Myocardial Fibrosis by Regula-
ting the PI3K/AKT/mTOR Signaling Pathway: An in vitro Study

ZHAO Yan', GAN Ruixi', ZHANG Xiaoyue', CHENG Xiaoyu’, GE Lan?’, PENG Daiyin', WANG
Hongsong', CHEN Weidong!***

(1. School of Pharmacy, Anhui University of Chinese Medicine, Anhui Hefei 230012, China; 2. The First Affiliated Hospi-
tal of Anhui University of Chinese Medicine, Anhui Hefei 230031, China; 3. Synergetic Innovation Center of Anhui Authen-
tic Chinese Medicine Quality Improvement, Anhui Hefei 230012, China; 4. Anhui Province Key Laboratory of Traditional
Chinese Medicine Decoction Pieces of New Manufacturing Technology, Anhui Hefei 230012, China; 5. Key Laboratory of
Chinese Medicinal Formula of Anhui Province, Anhui Hefei 230012, China)

[Abstract] Objective To investigate the mechanism of action of Ershen Zhenwu Decoction in inhibiting myocardial fibrosis.
Methods Specific pathogen-free rats were given Ershen Zhenwu Decoction and benazepril by gavage for 7 days to prepare drug-
containing serum. Primary myocardial fibroblasts were extracted from the heart of neonatal rats within 3 days after birth, and
immunofluorescence assay and trypan blue staining were used to measure cell purity and viability. CCK-8 assay was used to de-
termine the optimal concentration and duration for the administration of drug-containing serum. Primary myocardial fibroblasts
were stimulated by angiotensin [[ to establish a model of myocardial fibrosis, and then the primary myocardial fibroblasts were
divided into normal group, model group, Ershen Zhenwu Decoction group, and benazepril group. ELISA was used to measure
the content of type [ collagen (Col-[ ) and type [ll collagen (Col-ll); Western blot was used to measure the protein expres-
sion levels of alpha-smooth muscle actin (¢-SMA), Col-1 , Col-[ll » PI3K, p-PI3K, AKT, p-AKT, mTOR, and p-mTOR,
and quantitative real-time PCR was used to measure the mRNA expression levels of «-SMA., Col- | , Col-ll ,» PI3K, AKT, and
mTOR. Results DBoth the purity and viability of the extracted primary myocardial fibroblasts reached above 95%. Compared
with the normal group, the model group had significant increases in the content of Col- | and Col-[ll (P<C0. 05) and the protein
and mRNA expression levels of SMA, Col- [ , Col-ll ,p-PI3K, p-AKT, and p-mTOR(P<C0. 05). Compared with the model
group, the Ershen Zhenwu Decoction group had significant reductions in the protein and mRNA expression levels of «-SMA,
Col-1, Col-1ll » p-PI3K, p-AKT, and p-rmTOR in primary myocardial fibroblasts (P<C0. 05). Conclusion Ershen Zhenwu
Decoction inhibits myocardial fibrosis possibly by regulating the PI3K/AKT/mTOR signaling pathway.
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