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Based on PI3K/Akt/mTOR Signaling Pathway to Explore Mechanism of Zhigancao Tang
Against MIRI-induced Ventricular Tachycardia and Ventricular Fibrillation in Rats
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[ Abstract] Objective: Through phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/
mammalian rapamycin target protein (mTOR) signaling pathway, explore the effect of Zhigancao Tang on

myocardial ischemia-reperfusion injury (MIRI) The role and mechanism of arrhythmia (ventricular tachycardia
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and ventricular fibrillation). Method: The 72 SD rats were randomly divided into sham operation group,
model group, Zhigancao Tang low, medium and high dose group(11.43,22.86,45.72 g-kg"') , Wenxin granule
group(2.43 g-kg'), continuous drug intervention for 10 days. Two hours after the last administration, the MIRI
model of rat was prepared by ligating the left anterior descending coronary artery, and the changes of
electrocardiogram were recorded. After successful modeling, blood and heart tissue were collected to detect the
content of creatine creatine (CK) , lactate dehydrogenase (LDH) and aspartate aminotransferase (AST) in the
serum, the enzyme-linked immunoassay (ELISA) method was used to detect cardiac troponin (Ctnl) content,
immunohistochemical detection of myocardial PI3K, Akt, mnTOR expression. Western blot was used to detect the
myocardial autophagy-related protein microtubule-associated protein 1 light chain 3 (LC-3) , autophagy markers
Beclinl and PI3K/Akt/mTOR signaling pathway related protein expression and phosphorylated p-PI3K, p-Akt,
p-mTOR levels. Result: In model group, 100% of ventricular tachycardia and 91.67% of ventricular fibrillation
occurred. Compared with sham operation group, the serum levels of CK, LDH, AST, and Ctnl in the model
group were significantly increased (P<0.01) , PI3K, Akt, mTOR AOD values in myocardial tissue were
significantly increased (P<0.01) , the relative expression of the ratio of LC3- II/LC3- I and Beclinl was
significantly increased (P<0.01) , p-PI3K/PI3K, p-Akt/Akt, and p-mTOR/mTOR were significantly reduced (P<
0.01). Compared with model group, the incidence of ventricular tachycardia and ventricular fibrillation in the
high-dose Zhigancao Tang group was significantly reduced (P<0.01),and the duration was the shortest compared
with other administration groups(P<0.01), CK,LDH, AST level and Ctnl content were significantly reduced( P<
0.01) , the expression of PI3K, Akt and mTOR of Zhigancao Tang group was significantly decreased with
increasing dose(P<0.01), the expression of LC-3 and Beclinl was accompanied by Zhigancao Tang increase of
each dose group of soup had different degrees of decrease (P<0.01) , while the expression ratio of PI3K/Akt/
mTOR-related protein was significantly increased (P<0.05, P<0.01). Conclusion: Pretreatment of Zhigancao
Tang can reduce the abusually elevated cardiac enzymes CK, LDH, AST and Ctnl, inhibit excessive autophagy
of cells, and up-regulate the expression of PI3K, Akt and mTOR, indicating that the anti-MIRI arrhythmia effect
of Zhigancao Tang may be related to the PI3K/Akt/mTOR signaling pathway.

[Key words] Zhigancao  Tang; myocardial  ischemia-reperfusion  injury; arrhythmia;
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/mammalian rapamycin target protein (mTOR)
signaling pathway
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HRE KR RO ULA 20l & WS 5 5B O
B, m A RIPA 24 ff i h 4, i TE WK LI F
30 min, 12 000xg &5 .0> 30 min, B |- 7 W& T35 09 25 .0
b BCA G & 4 vk B2 6 il 8 P i R
RS B AEAL, LUk 4 B 5 L R, BT . A
Beclin, LC-3 (1: 200) , PI3K, Akt, mTOR, p-PI3K,
p-Akt, p-mTOR (1: 100) — $T LA & P & B-actin(1:
100)., T4 °CW¢E &, i J5 TBST Ve 31K, &
X 10 min, JAAH R Z$H0(1:1 000) , ¥ K H 1 h,
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Table 1 Effect of Zhigancao Tang on VT and VF induced in rats
215 F /g kg VT L] A (x+5,n=12)/s VT k4R % VE F 2L 0[] (x+s,n=12)/s VF & 4R /%

[EERYN - 0 0 0 0

LR - 23.80+2.57% 100.00» 45.90+10.35% 91.67%

K H G 45.72 0.67+0.5846 25.009 1.00+1.419 16.67%
22.86 12.78+1.794 83.33 18.13+4.1249 83.339
11.43 18.44+2.07% 91.67 27.63+5.784 83.339

O UKL 2.43 17.60+£2.192 41.67» 24.33+6.092 50.00

TE: Sk TARALE Y P<0.05,2P<0.01; SRR [LEL P P<0.05,4 P<0.01; 5 ¢ 1 %097 i 57 ik LA > P<0.05, % P<0.01(F 2~4 [ )

3.2 XF MIRI K B 5 # 1 60 min B} Ifil % 7 CK,
LDH,AST /KK Ctnl ¥ FEERY 52 S F R L

i

B, AR 40 1L v P Y CK, LDH, AST A9 & +& & Ctnl

TR TR (P<0.01)  SEERIA AR, S H %

FI ik 41 AR UKL 2 I W ) CK L, LDH, AST & it
K Ctnl ¥ g 2 B (P<0.01) . % H #7055 o AKF
et 2 22 IR AV FH AR D s 390 ek 4 8 B . (P<0.01),
H s FHE RO T80 WOk 4 P<0.05., L3R 2.

®2 KREEFWMIRIKRMEH CK,LDH,AST, &2 K Ctnl & KM (+s,n=6)
Table 2 Effect of Zhigancao Tang on CK,LDH and AST in serum of MIRI rats(x+s,n=6)

215 FlE /g kg CK/U-mL" LDH/U-L"! AST/U-L"! Ctnl/ng-L"!
RFAR - 0.96+0.11 4909.00+615.45 118.67+9.79 226.33+16.81
LAY - 2.83+0.562 8 473.53+1 047.76% 221.33+28.082 319.36+9.16>
K HHEY 45.72 1.36+0.15% 5341.89+441.11% 128.63+£19.12% 254.38+2.44%

22.86 2.40+0.499 7 467.29+530.589 195.43+16.629 292.13+3.344:0
11.43 2.74+0.279 7618.81+1 182.12%) 214.10+28.249 305.05+3.6249)
T kL 2.43 1.88+0.26% 6413.81+831.58+% 162.38+19.74% 274.16+4.9649

3.3 % MIRI K B0 L PI3K, Akt, mTOR % ik 14 5%

m S5RFARH B, B A0 el 21 PIBK,

Akt, mTOR 1) % ik & 3 F+ 5 (P<0.01) ; 5 HE A4 L
. 4 .

B, 5 H R 45 ) AR R 80K 41 PIBK, Akt,
mTOR [ 5% 1k W] i T [ (P<0.05, P<0.01) ; % H % 17
/5 K & 4H PI3K, Akt, mTOR (1% % 35 AR 5 B ., 26
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1k, x400)

Fig. 1 EffectofZhigancao Tangon PI3K expressionin myocardium

of MIRI rats(THC, x400)

rﬂ.ﬁl>l
M.U.w.

B2 KEEHI MIRIK RO Akt FRiE 800 (G 44k, x400)
Fig. 2 Effect of Zhigancao Tang on myocardial Akt expression in

MIRI rats(IHC, x400)

3.4 X MIRI K BLO WL LC-3, Beclinl 25 (1 % 1k 1Y 5%
M SR FRA AR A LC3-M/LC3-1 5
Beclinl 25 [ % ik ¥ W 3% 7t & (P<0.01) ; & W 7€
MIRLE 51 T 4 M g3 B2 A W, SRR L%, &

B3 &HEEFH MIRIKR O mTOR & & K& m (f A
1k ,%x400)
Fig. 3 Effect of Zhigancao Tang on expression of myocardial

mTOR in MIRI rats(IHC,Xx400)

HEZAMNEHA MO PR A LC3-T/LC3-1 5
Beclinl W& IR B A T MR, L & H # & 7
i REAR (P<0.01) , R W] & H 5037 0] it 2 X
MIRI A 2F B H mEAT SR . WL Isl 4,38 3.

LC3-II/1 19 kDa

Beclinl 52 kDa

|

B-actin 42 kDa
A B C D E F
4 MIRIX RO AL LC3 # Beclinl 2 A R4 B ik
Fig. 4 Electrophoresis of Zhigancao Tang on expression of

LC3 and Beclinl in MIRI rat myocardium

£3 KREEFXARON LC3H Beclinl Fi& M RN (F+s,n=6)
Table 3 Effect of Zhigancao Tang on expression of LC3 and

Beclinl in rat myocardium(x+s,n=6)

21 51 Fili/g-kg! LC3-TM/LC3-1  Beclinl/B-actin
[EERYN - 1.48+0.05 0.32+0.10
[ - 3.39+0.212 0.83+0.142
*H 7 45.72 1.65£0.20% 0.37+0.11%

22.86 3.17+0.11% 0.69+0.129
11.43 3.23+0.159 0.81+0.149
O UL 2.43 2.43+0.199 0.54+0.10%

3.5 X} MIRI K 0 )L PI3K , Akt, mTOR 15 5 i

KR E A RSB EN SHBFARALE,

15 4 p-PI3K/PI3K , p-Akt/Akt, p-mTOR/mTOR &
. 5 .
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AL (P<0.01) , 32 B MIRI & £ B 23 01 1 PI3K,
Akt, mTOR ZE [ 0 W iR 1k ; 5 B A 4] b &, & H &

P18 B 152 A B 25 791 e 0 388 00 AT S TR R B T o, L
PR H g EFEATI S R (P<0.01). W

% % 4 2y 4R A2 0 UK 2H BY PI3K, Akt, mTOR &

x4 KRHEHEZFXHAROM p-PI3K/PI3K, p-Akt/Akt, P-mTOR/mTOR 3£ B & M (X+5,1n=6)
Table 4 Effect of Zhigancao Tang on expression of p-PI3K/PI3K, p-Akt/Akt,p-mTOR/mTOR in rat myocardium(x+s,n=6)

x4,F5,

215 /g kg! p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR
BT AR - 1.56+0.13 1.62+0.09 2.66+0.22
8 - 0.70+0.08" 0.52+0.08" 0.57+0.10"
K H G 45.72 1.42£0.119 1.49+0.13% 2.44+0.169
22.86 1.20£0.13%9 1.20£0.09%9 1.10£0.0749
11.43 0.90+0.07+© 0.60+0.073-¢) 1.10£0.0749
O UKL 2.43 1.2940.1249 1.27+0.07%:9 1.93£0.144©
erox [ oo OOV DURRIRAR O 2R B 25
Mz, 7T 3 5 1 2 M 2 4 R BK A VR, il 2 . i
FIOK [ e e s e sSKDa g AN L TR TS L B O

p-actin MR S .>:

A B C D E F
5 MIRI X & 0 Al A & PI3K, Akt, mTOR, p-PI3K, p-Akt,
P-mTOR & A RiX A ik

Fig. 5 Electrophoresis of PI3K, Akt, mTOR, p-PI3K, p-Akt,

p-mTOR protein expression in myocardium of MIRI rats
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