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Mechanism of Aconiti Kusnezoffii Radix Processed with Chebulae Fructus Against
H9c2 Cardiomyocyte Toxicity Based on TRPV1 Channel

HAN Shu, BAO Li-yuan, LIU Kai-yang, HAN Xi-tao, TANG Ya-nan, LIU Zi-qin,
WANG Hong-yue, FAN Ang-ran, LI Fei, DU Hong’
(Beijing University of Chinese Medicine, Beijing 100029, China)

[Abstract] Objective: To explore the role of transient receptor potential vanilloid 1 (TRPV1) channel
in reducing cardiomyocyte toxicity of Aconiti Kusnezoffii Radix processed with Chebulae Fructus. Method:
H9c2 cardiomyocytes cultured in vitro were used as a model to assess cell viability by methyl thiazolyl
tetrazolium (MTT) assay, the expression of TRPV1 mRNA was detected by real-time fluorescence quantitative
polymerase chain reaction (Real-time PCR), and the leakage rate of lactate dehydrogenase (LDH), the changes

of nucleus, reactive oxygen species (ROS), mitochondrial membrane potential and Ca®>" contents were detected
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by enzyme linked immunosorbent assay (ELISA). Result: Compared with the blank group, when the
concentration was =0.5 gL, the cell viability was significantly decreased (P<0.01), the leakage rate of LDH,
the release of ROS and Ca> were increased, the mitochondrial membrane potential was decreased, and the
nucleus was pyknosis or even broken in raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix processed
with Chebulae Fructus groups. When the concentration was >0.5 g-L"', compared with the same mass
concentration of raw Aconiti Kusnezoffii Radix group, the cell viability increased significantly (P<0.01), the
leakage rate of LDH, the release of ROS and Ca’* decreased, the mitochondrial membrane potential increased,
and the nuclear morphology improved in Aconiti Kusnezoffii Radix processed with Chebulae Fructus group.
Application of the same mass concentration of raw Aconiti Kusnezoffii Radix to H9¢2 cardiomyocytes pretreated
with the TRPV1 inhibitor BCTC significantly increased cell viability, decreased leakage rate of LDH, ROS and
Ca’release, increased mitochondrial membrane potential and improved nuclear pyknosis compared with
untreated H9c2 cardiomyocytes. Application of the same mass concentration of Aconiti Kusnezoffii Radix
processed with Chebulae Fructus to H9c2 cardiomyocytes pretreated with BCTC decreased cell viability,
increased LDH leakage rate, ROS and Ca® release, reduced mitochondrial membrane potential compared with
untreated H9c2 cardiomyocytes. Real-time PCR results showed that both raw Aconiti Kusnezoffii Radix and
Chebulae Fructus decoction could increase the expression of TRPV1 mRNA in cardiomyocytes in a concentration
dependent manner. Conclusion: Raw Aconiti Kusnezoffii Radix can induce cardiomyocyte apoptosis and
cardiotoxicity by activating TRPV1 channel, while Aconiti Kusnezoffii Radix processed with Chebulae Fructus
can attenuate the toxicity through TRPVI1 channel, which may be related to the synergistic effect of acid
components in Chebulae Fructus and alkaloids in Aconiti Kusnezoffii Radix on TRPV1 channel.

[Keywords] raw Aconiti Kusnezoffii Radix; Aconiti Kusnezoffii Radix processed with Chebulae

Fructus; transient receptor potential vanilloid 1 (TRPV1) ; H9c2 cardiomyocytes; detoxification by processing;

polymerase chain reaction (PCR) ; lactate dehydrogenase (LDH)
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Table 1 Effect of raw Aconiti Kusnezoffii Radix and Aconiti
Kusnezoffii Radix processed with Chebulae Fructus on cell

viability of H9¢2 cardiomyocytes (x+s,n=3)

417 T /g L G /%
2 100.00+0.80
AHG 0.05 103.11+1.20

0.10 99.96+1.21
0.25 91.95+0.82"
0.50 79.35+1.14"
0.75 65.57+0.81"
1.00 60.43+0.91"
2.50 40.35+1.02"
5.00 29.68+0.25"
T ] 0.05 102.71+1.82
0.10 99.95+1.80
0.25 93.40+0.71"
0.50 84.87+1.45"2
0.75 77.77£0.94"2
1.00 69.50+1.51"%
2.50 54.07+1.35"2
5.00 34.39+0.88"%

2 ARV P<0.015 55 ) R o B A B A A Y P<
0.01(F2~4Td]).
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th T[] JB A i R T ) B 0 4R R 3 s T A R
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Table 2 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix processed with Chebulae Fructus on cell viability and LDH
leakage rate of H9¢2 cardiomyocytes before and after TRPV1 channel blockade (x+s,n=3)
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HE L 0.50 78.53+1.22" 80.63+0.65"% 20.60+1.19 17.08+1.53
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R3 EEDL FHIED KR H9c2 O AL 4 B i% 0 2k A 4 % BB AL B #508 (x 5, n=3)
Table 3 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix Processed with Chebulae Fructus on average fluorescence

intensity and mitochondrial membrane potential of H9¢2 cardiomyocytes before and after TRPV1 channel blockade (x+s,n=3)

21 A% S ¥ e ' i RN R
215 Jo e e g /g L
SEL b4 ip BEL KT i BEL W8T P RELIKT
%M 59.55+1.55 - 2.91+0.03 -
JAER- A 0.50 95.72+0.46" 84.28+0.92"% 2.02+0.07" 2.34+0.04"%
0.75 97.40+0.48" 92.62+0.63"% 1.61£0.07" 1.91£0.06"
1.00 105.79+0.68" 99.03+0.46'* 1.13£0.07" 1.37£0.07"Y
] - fhi] B 1y 0.50 89.57+1.14"2 93.91£0.51" 2.77+0.03"% 2.46+0.05"%
0.75 93.58+0.78"% 97.51+0.38"% 2.34%0.02"% 2.05+0.02"
1.00 101.26+1.09"2 101.56+0.96'% 1.84+0.03"% 1.50£0.04"

TE « 5 [7) R v B 2R 0 4 LT R 4 Y P<0.01 5 45 () 5 e 3 9T 1 1) 1 2 BELURT A L4 P<0.05, Y P<0.01(F 4/ .

F G H I J

A ZSHH B 05 g L AER S C. 0.5 g- L F 1l % 4 4] ;D. BCTC+0.5 g+ L™ 4 H 42 ;E. BCTC+0.5 g+ L™ ] 7l #% 3 41 ; F. 0.75 g+ L™ 4= %
B4;G.0.75 g- LI Tl 5 5540 ;H. BCTC+0.75 g+ L' A W 5 4] ;1. BCTC+0.75 g- L' il 5 4] ;). 1 g- L' AR 4] ;K. 1 g- L0 Tl 55 2
2 ;L. BCTC+1 gL' 4 B 920 ;M. BCTC+1 g+ L™ ] -1l 5.1 4 (18] 2~4 [A] )

B1 4EG 7 FHES3 KR Hc2 O BLEE 48 B A% B9 8 0 (5292 9%, x100)

Fig. 1 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix processed with Chebulae Fructus on nuclei of H9c2

cardiomyocytes before and after TRPV1 channel blockade (IF,x100)

5% CO,,37 CH; M T E - 24 h )5 55 K IHE; 3%
MW A A & 10 pmol-L* BCTC, 10 pmol-L"

YA fE oK B HOe2 0 LA i v TRPV1 mRNA ) 3%
I8 (P<0.01) , 2% B A 55 5 0 5 RE T - 3% 25 7T 3006

CAP A [A] e i A= 75 5 F19A] 137 () DMEM 8% 37 3 4%
2mL,24 h 55 L IHBE SR 5 R 40 . TRPVL 5]
Y 5 W4 5. e a0 & U B A E AT S I 4R AR L W
Fo. BEREME T AL, mHEERNOS,
0.75,1 gL' AE B 5 10.1,0.25,0.5 g L {037 1%

TRPV il .
2.6 K4 o M E4E H GraphPad Prism 8.0 Al
ImageJ 1.8.0 4 4b 3, DA x+s5 2 Ko, 41 [H] L
K Fl ANOVA 5 24381, P<0.05 Fll P<0.01 £/R 27
ABYite 225
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A B c D
F G H I
K L M

2 AEL TFHIES KR H9c2 O BLER B & i 4 BE BB {7 B 22 M (e 96, < 100)
Fig. 2

Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix Processed with Chebulae Fructus on mitochondrial

membrane potential of H9¢2 cardiomyocytes before and after TRPV1 channel blockade (IF,*x100)

F4 £EL TFHELSI KR HIC2 O ALHAMH ROSF Ca® 7k F B M (¥+s5,n=3)
Table 4 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix Processed with Chebulae Fructus on levels of ROS and Ca®

in H9¢2 cardiomyocytes before and after TRPV1 channel blockade (x+s,n=3)

ROS /K Ca*' Ik F
ML 2 /g L
BEL U Hip BEL T f= REL I Hip BEL KT i
2 39.89+0.70 - 15.78+0.09 -
e 0.50 54.94+0.61" 50.35+0.81" 31.29+0.23" 27.80+0.51"9
0.75 58.32+0.98" 53.37+0.88'% 36.16£0.57" 32.81+0.84"%
1.00 66.17+1.48" 61.01£0.44'% 40.72+0.53" 36.94+0.76'%
] 1 B 0.50 43.97+0.76'2 48.03+1.23"% 22.73+0.97"2 25.10+0.78">
0.75 47.66+0.24"% 50.02+1.01" 27.62+0.33"% 30.76+0.43">
1.00 54.64+0.87"% 58.90+0.90"> 33.78+0.06"% 35.67+0.06'>
3 itig A AU AT R B, RS s A

G R A 2 —, B U B0 B
P A A A E R AT 51 3 B R AR T, BOH i
K 1) w2 AL L R AR AR T v R R E A IR
M 23 O 7L A A e A LA B EE H T
T 228 T 5~ 37 S ) Jim A5 310 68 3] 5 i) e 2 JHC I 5 18 XU
T 2 A W B A N AR, AR A B
ST R (LR RIFR 58257 ) 300 1 il 55 5 (1 0 o) ook
BEIR AR AT ) T R (E AR 4 ] ek 2 AL 4T3 A
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K L M
B3 £ELATFHESI HIe2 4/ ROS BB (529, x100)
Fig. 3 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix processed with Chebulae Fructus on ROS release of H9c2

cardiomyocytes (IF,x100)

A B C D E

B4 £HEG FFHES KR HIc2 HF Ca“BP‘BSIE'J I (9% 956, x100)

Fig. 4 Effect of raw Aconiti Kusnezoffii Radix and Aconiti Kusnezoffii Radix processed with Chebulae Fructus on Ca’" release of H9c2

cardiomyocytes (IF,x100)
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®5 TRPVISI#FF
Table 5 Primer sequence of TRPV1

7R JP A (5'—3") K B /bp
TRPVI L GGCTGTCTTCATCATCCTGCTGCT 118
T GTTCTTGCTCTCCTGTGCGATCTTGT
GAPDH I}l GGCAAGTTCAACGGCACAG 143

Fi# CGCCAGTAGACTCCACGACA

F6 £EL MFHMARHI2OAMMA TRPVI mRNA # 3t
RIXEW M (x£s,n=3)

Table 6 Effect of raw Aconiti Kusnezoffii Radix and Chebulae
Fructus decoction on relative expression of TRPV1 mRNA in H9c2

cardiomyocytes (x+s,n=3)

21 5 e g TRPV 1/GAPDH HH % # ik 5t
25 1 1.00:£0.04
BCTC 10 pmol- L™ 0.52+0.02"
CAP 10 pmol- L™ 1.43+0.05"
G 0.10 g-L" 0.97+0.01
0.25¢g-L" 1.00+0.01
0.50 g-L! 1.34+0.05"
0.75 g-L"! 1.42+0.03"
1.00 g-L"! 1.57+0.02"
¥ 0.05g-L" 0.96+0.01
0.10 g-L"! 1.10£0.02"
0.25g-L"! 1.08+0.02"
0.50 gL 1.16£0.01"

5 AV P<0.01,

A R A T A — B, PR R
WA KBE, HFEEAL S DSBS Sk B
R 3k B 5 LR 78 AR ) B, A R 9 9T - %% pH
2y 32019 2545 TRPV L T8 3080 7) 19 B vk . A
SCWEFE 45 W, A 5 R ORL T 37 1 AT TS
TRPV 1, af £ TRPV 1 i 18 19 sh 71 .

it 8, 5 ¥ h R B AE T TRPV L 8 B,
Al TRPV 138 i B8, 4 TRPV 138 il [A] i 52 1) 2 Ff
ot 2 B DL b 38 20 S04 s AT e A, s b Catt iy
T 0 DT A K 400 B 2 7 1 2 A AR SO g 4 R
Bl G R ] TP (1 O N o e U
LDH,ROS, Ca™ 1 BT, B A1 Ze b A% 5 | o7 55 > 7
A — 2 O JE 2 T T R i ) T Bk
593X — 3 . TRPV 138 & FH W f5 , o] B Sl B AIG A
Ly B M ABXS T3 i B S R TR, X
W] TRPV 1 38 18 J2 30 i 50 5 42 0l 2 1 FH i) oG
I E T AR S RN R R 17 2 T 0% TRPV
T A T T ) R g i AT R R R T
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Hh i R A3 R A B e LR TR AR ) e TR A
FHA TRPV 138 18 8 43 I 80k & 4 8 .

A R 0 I R R AL R A Ay LR
Xof 5 -3 T B 5 0 A0 N, KO Gl 0 1 Sk e nT aE
b 42 1 0 LA B O U 44 38 B JE P SCNSA mRNA
FE IR0 WUAN A Na RE LR P93, DA 7E — i B
FiE R AR B R AR, WANG %2 % B sk
B LA e B s ] AR SRS 1 22X L T S R T A 3R R 3
BV O FE K SR B I LB R D R B R
Az 53 A W oY A B Ak R B E G TE 4R RE 0 UL 40
LA AR AR B L R R R R EEAE M, A
SRR I e B TR 1 Sk 2 51 A Cx43 B R 1k
B RS RO TR R . AR SR 2 R R A
FE 9] - B % A TRPV 13 38 B W7 s A7 77 AE —
FE R X UL B TRPV 1A 38 1l fE 2 A4 5 1545 0
JUE B 1 R T o) R ek ) SR 2 — T A B
30 0T 9] ) R R S ), LA B TR ¥ 6 H9¢2
O FUAH A 25 1 09 5% i 473 75 aF — 20 AR 5T
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