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Toxicity and Mechanism of Polygoni Multiflori Radix Alcohol Extract on L02 Cells

BAO Yi-qi, SHEN Fang, LI Yang-lei, CHEN Dong-ming, LU Hong"
( College of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 311400, China)

[ Abstract | Objective: To study the toxic effect of Polygoni Multiflori Radix alcohol extract ( PME) on
L02 cells and the mechanism of ROS inducing apoptosis via mitochondria pathway, so as to provide a basis for the
rational and safe administration of Polygoni Multiflori Radix in clinic. Method: The 4, 5-dimethly-2-thiazolyl-2,
5-diphenyl-2-H-tetrazolium bromide ( MTT ) assay was used to detect the cell viability of PME at different
concentrations (5, 10, 20 g-L™'). Nuclear morphology was observed by Hoechst 33342 staining. The apoptosis
rate of cells was detected by Annexin V-FITC/PI. The release rate of lactate dehydrogenase (LDH) , the activity of
superoxide dismutase ( SOD) and the content of malondialdehyde ( MDA ) in the cells were detected by kit
instruction. The changes of mitochondrial membrane potential ( MMP) and reactive oxygen species ( ROS) were
detected by flow cytometry. The relative protein expression levels of B-cell lymphoma-2 (Bel-2) , Bel-2-associated

X (Bax), cysteinyl aspartate proteinase-9 ( proCaspase-9) and cysteinyl aspartate proteinase-3 ( proCaspase-3) in
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the PME-administered group were detected by Western blot. Result; After treatment with PME at the concentration
of 5,10, 20 g-L ™", the survival rate of LO2 cells were decreased in a concentration and time-depended manner.
After treatment with PME for LO2 cells, nucleus shrinkage, fragmentation and chromatin condensation were
observed under fluorescence after Hoechst 33342 staining. Annexin V-FITC/PI double staining showed a upward
cell apoptosis rate in PME 20 g-L~'group. Compared with the normal control group, the release rate of LDH was
significantly increased (P <0.01), the intracellular ROS level was significantly increased (P <0.01), and the
SOD activity was significantly decreased (P <0.01), while the MMP rate was significantly decreased in PME 5,
10, 20 g-L~' groups (P <0.05). With the increase in the concentration of PME, proCaspase-3, proCaspase-9,
Bel-2 protein showed a significantly downward trend in PME 10, 20 g-L~' groups (P < 0.01), while the
expression of Bax protein was significantly up-regulated in PME 20 g+L ™' group (P <0.05). Conclusion; The
study illustrated that PME have toxic effects on 102 cells, which may destroy the structure of hepatocytes to a
certain extent, promote ROS levels, induce oxidative stress, activate the mitochondrial pathway, and then activate

apoptosis-related proteins to cause cells damage. It is suggested that ROS-mediated mitochondrial pathway was

involved in PME-induced apoptosis.
[ Key words ] Polygoni  Multiflori

mitochondrial pathway
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L1 25 ARl SRl T g 25 K2E 4
PR, LR BE 2 R e 2 2 B B AL AR S E
HRHEW R E S P multiflorum () T f AR, BT
HSIR A 250 g ki, 9 £ & 60% & BEm A al i
P2 R, IR 60 min, 16 20 A i i, & IF U8 W,
WA A 1 g mL T, 22 wm IR IR UK B BR A
T -20 COR-AF, G FH AT H 85 2 LA B 2 P i Wk B
WFFEUE S, fuf B 2 B 45 9 o 0 0% PR B4 o K 3
SR,

1.2 %  RPMI 1640 %532 (2 [ Gibeo 23],
it 8118043) ;I 4= ML 7% (BN DU 2= LE W) TR #F
BHA R 2 |, 415 20170221 ) 5 g g i (MTT, 3¢ [
Sigma 2\ F], it 5 822A054 ) ; 5 £ I 5 KL 08 KL ik
(Triton X-100) ( Biosharp 2\ &), it 5 9002-93-1) ; ¥,
i I3t S TG ) (LDH) 2 200 2 3270 & (bt 3 1) 3
FERFE AR A BR A F] L 45 E1020) ; Hoechst 33342 4t
I, AnnexinV-FITC 4 g I 773 55 &, 4k K IR
£ (MMP) | 3% 14 40 (ROS) A I 3250 &5, 2 S e Wy
AR RS (SOD) , 3 % (MDA ) 5l 12057 &, BCA &
e B 5 1) &, SDS-PAGE 45 1 A 22 whoifl, 4
My HEE (BSA) ( B3 = RAEYHEH AR AR
Al LS4k €1025,C1063 ,C2006,S0033,S0101
S0131,P0012, PO015L, STO23 ) ; fk 2% % ¥ (ECL) %
JEW (35 E Bio-Rad A H], it 170-5060) ; 8-l ) &
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47778) 5 F M & R R & & R E M -9 wi ik
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( proCaspase9 ) $T & ( & [E Abcam 2\ &, it 5
ab32068 ) ; 2 It & M K & & MR & 1 -3 §r ik
(proCaspase-3) ,B W E 40 Ja 585 -2 (Bel-2) #H32 X 4K
F1(Bax) ,Bel-2 70 & (£ [ CST 24w, 45 43 ]y #
9665, # 5023, # 4223 ); H b BE-3-#% Br B A B
(GAPDH) Hiifk (Z it AW H AR A B2 # it 5
YM3029) .,

L3 fU&%  IMT-2-21 #YBURR A B8 & 86 ( H A
Olympus 227 ) ; UNIVERSAL 320/320R UK 5 = 7 25
AL (2 [E Hettich 22 F]) ; BSO60EU % — 4 1k ik 1% 73
4 (1 E Heraeus 2 &) ; FACs Calibur B 7 X 40 g /Y
( % H Becton-Dicknson 2 &] ) ; iMark ™ #1 4> 3 K £ 1))
AE W A5 1, PowerPac Basic B #E Ji¢ Hi YK 4%, Mini-
PROTEAN Tetra System % %% i { , ChemiDoc XPS %I
4 [ S BER SR 73T 2 58 (£ [ Bio-Rad A7) o

2 AFiE

2.1 HifdEgE NIEE P40 102 W [ [ A2
B it A A B2 0 5T e AR W Ak 2 5 0 AR ) 2 E Y
fF (4% 5 & GNHU-6) , RPMI 1640 5% 4= 55 37 3 (&
10% JiG 4 1fiE , 1% - 55 %= ) ,7£ 37 C 5% CO, {8
TG TR b MR B R R R 3R . ) WU T
WL AN L 1) A= A B0, FF 20 B AR G 2 0 B AR K
(Rl A 80% LU 1) I FaE8 .

2.2 MTT ka4 is s BOo EoAk K28 102
20, JE 1 G T A S5 R R T PR A R T
B,V A0 M BE Sl 2 % 10° AS/mL, LA AL R B
100 wL3EFh T 96 FLAR, #¢ 2. 1 T F S5 14 55 5% 2 0 5
W, 70 H B 37 5, 45 25 4 4 0 Jm A PME (5, 10,
20 g-L7"), 53— 4L AR LA 1 4 A — LA R 4L
100 pL 4L, 5241 6 DAL, 0 IfEH 24,48 he ZJ5
AL S g L7 MTT 39 20 pL, 4kEE0F E 4 h, 3555
FEW, B AL A = H L AR (DMSO ) 150 pL, 4k %
10 minff 45 {5 1) 78 53 5 i, B AR AL T 490 nm 4 ) &
BALICTE Ay » I E I 3 UK, TR AN A7 16 R
FREEEIEIREE (1C,, ) o MMEAFITE R = (Augpungzsm —
Assomminzn ) (Asgoumss .~ Assomminzsn ) X 100% o

2.3 Hoechst 33342 e (A iGN A0 A% B S HUE K
AR R AF B B0 102 40 i, 19 &5 1 i T A ) i ik
AR BRI AL, LUREAL 5 x 10 A/mL 270 T 12
fLAR R, 4% 2.1 TR 45 00 55 57 2= 0 0, 359 10 5 5
LA 5,10,20 g+ L7' PME, 5535 24 h, 3 1H B 5%
B, W R ER 2% bW (PBS) JE BE 2 M, A
10 mg-L~'Hoechst 33342 JL Ay 0.5 mL,37 C Y {4
30 min,PBS 5 ¥t 3 i, & YK 5 min, JC IH 5T R

T N A R I A & I R DUV 2310
B,
2.4 Annexin-V/PI XLk I 4 Ma i T HUZE K
RS B B %t B g i, LLEEFL 1 x 10° 4>/mL $%5h
F 6 fLA i 2.1 TUF SRR 3R B EON, 5 IR By
F3 A 5,10,20 g- L' PME, K5 % 24 h, W 4E
6 FLAR ML, ] 4 C Wive PBS W ¥ 2 vk, I 1 Y
LA, 1 000 r-min ' B0 5 min, 3 F I, U5 40
Mdo F% AnnexinV-FITC 4f g 98 17~ 77 &5 156 B 1,
AR RIS . BT ks h i g 20
min 7 F o A AN 2 ~ 3 ko B DR R R
200 S ARG Y00 200 e 3 T R O
2.5 LDH BERCRMME 4055 352 Kom 2 [A] 2.3
T, K5 9% 24 h TE AL 40, 4% B LDH 3050 & Ul B kA T
PR, ZIRACE 3 min, F 440 nm P AN & . 4
LDH B i % = 4i i 15 7% 3 op i) e 04 6 35 7 B (s
(40 L 2 fige 30 000 2 ) 05 T B + A R 7 R U
(R it 1% 77 B ) x 100%
2.6 40fLPN ROS KPR 40 i K5 3% Kon 24
] 2. 4 300, K5 3% 24 h, 8] BF &% 37 06 P 4 BH P X g
ZH, A Rosup(50 g+ L") 1 pL,37 °C 4055 55 M
W F 30 min, Y 4, PBS ¥k % UG BE 41 i
LG, R WAT 4 M, 58 2 5 08,
1 000 rmin "B.05 5 min, 7 | iE . 4% ROS K 7
A UGB R AT A B R SR U 2 4 S0 A 00 4 A
i ROS /K,
2.7 AR R L (MMP) W 4 s AR K
N2 IE 2.4 W0, 15 5% 24 b, WA AR, MMP 3 5] &
W B FEAT AR B B R FH 3 2 A SRS I
2.8 SOD [iff 3% J7 H1 MDA & & 0900 & 40 i 15 3%
Fm#iIa] 2. 4 Wi, 5555 24 b YR A M, SR ECE R T
BCA Wi 2 AV B . 4% I/ MDA K I3 590 60 00
Uk BV T FH A4S0 A5 45 AR SV T A AR B
SN i BU R R VAR a R = el YN 4
PIRESh ) MDA £ B (mmol - g™ ), % # SOD 3%
PERT I 0] & (WST-8 3 ) 15 W] 4 A, £ FH il s 1303000
145 LRE SV TR A AR B T AR R AR R
80K SOD 3E T i M U-mg ™ ., X5
HE 3 W,
2.9 HEPRPEENIE L (Western blot) A6 41 1 P 4
TG I #KE PME(5,10,20 g+ L") 4 H 41l Jfg
24 hJ5 RIS ZH A0 M E L, BCA BRI E B
B, WEERES, FRE 40 pg, 2 12% SDS-PAGE i
LUK o B, T IR L B, B (FH 1 x TBST Fit # 1
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5% JRE Wi K )2 h,4 C® —Hiid &K (Bel-2, Bax,
proCaspase-9 , proCaspase-3 ,B-actin 1:1 000; GAPDH
1:5000), TBST % 3 ¥, 4% 10 min, Jil A BEAR i
AL (HRP) FRic i —Hi = lIEE 2 h(FH Rt
K 1:5 000; FHiebiik 1:5000) , TBST % 3 K, &
K10 min, %N ECL &G, R FH 4 B s BE i R &
ST RGERE KR, R Image ] BPF 5 & 241 2%
R RO EE TA 8 W AH X R B K NS &
1 (B-actin fil GAPDH) ik kAL IE, H 198 [ AH
Xt B IR = IA /A g o

2.10  ZEitsarHr SR SPSS 17.0 S8 it #1447
SIRTEET R UL & 2 s TR, ZREAR BN B
P LG AR B0 IR 2R 5 25 43 B, O 25 57 R JH LSD
B, AR Dunnetts 3 P <0.05 hEREA
Gt E X

3 &R

3.1 PME Xf LO2 4 A7 IR M sem 55 H4 b
B, EH] 24 h,PME 10,20 g-L ™" 40 %F LO2 41 ffg i 41
HAVEH R E (P <0.01);/E/H 48 h, PME 5,10,
20 g-L7"ZL X LO2 40 M ¥ A W VR (P <
0.01), PME %f 102 4 J#i %) 1C,y Ky 12.29 g+ L~
(24 h) W1,

*1 PME X LO2 AMKEFEREZM (2 +s,n=3)
Table 1 Effect of PME on cell viability in L02 cells(x +s,n=3)

s T ik e BE i) IR A
/gL~ 24 h 48 h
2 - 98.34 £4.87 99.94 +7.42
PME 5 92.71 +8.25 61.59 +4.41"
10 61.64 £9.38" 14.65 = 4. 42"
20 23.30 £4.26" 14.83 £2. 72"

Fe S A P <001,

3.2 PME X} LO2 B SRy m S A4k
#,PME 5 g+ L™" 41 40 i A4 KR4S B 4, PME 10,
20 g~ L~ 4 40 M A50HE 32 06 /0 A0 L RE R R A
M4 4 A2 5, BE AR 3 ¥ . Hoechst 33342 Bt (3
J L AR B e i 9, 5 H 4 L #, PME 10,
20 g~ L7 20 H B YL £ R A 40, A0 A T 4 1 2 A R
2o WE1,2,

3.3 PMEXf LO2 A T- R m 52 HA L
#,PME {EF] LO2 4 fifl 24 h,PME 5,10 g-L ™' 2041
JL T R T B 2, PME 20 g- L7 20 40 i i 1 %
EJH(P<0.05), W2,

.26 -

A.ZSH4; B~D. PME 5,10,20 g-L.~" (& 2,3 [{])

E1 PME 3 LO2 HEESFMBATEHNE WM (LY 8K
%, x100)

Fig.1 Effect of PME on cell morphology and apoptosis rate in L02

cells(invert/phase contrast microscopy, x 100)

A B
C D

B2 PME X LO2 AR EEFME T EB M (Hoechst
33342, x100)

Fig.2 Effect of PME on cell morphology and apoptosis rate in L02
cells (Hoechst 33342, x 100)

%2 PME Xt LO2 fAMATRMFIM(2+s,n=3)
Table 2 Effect of PME on apoptosis rate in L02 cells(x +s,n =3)

21 5 e /g LT T3/ %

EgE| - 16.09 +1.06

PME 5 19.44 +2.21
10 26.54 +3. 65
20 39.18 £1.03"

Sk P<0.05,

3.4 PME X 102 #fijff LDH B R A 5%
FI2H 3%, PME 5,10 g+ L™ 4140 s LDH B3 ¢
S PME 20 g- L L4 A LDH BE0R 3% 1T
(P<0.01), W#E3,
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%3 PME 3t L02 4 LDH,SOD,MDA ,ROS,MMP 7k E B0 (x £5,n=3)

Table 3 Effect of PME on LDH,SOD,MDA ,ROS,MMP levels in L02 cells(x +s5,n =3)

HH Bk /gL LDH/ % SOD/U-mg ™" MDA/mmol-g ™" ROS/% MMP/ %

23 - 25.12+1.02 0.90 +0.02 9.71 +1.89 81.16 +4.05 90.76 +6.76

PME 5 27.46 +1.58 0.92 £0.12 8.61 +2.51 120.00 +6.75 56.96 £12.39"
10 27.39 £0.71 0.70 +0.07 13.87 +1.14 159.54 +3.01 55.42 +3.39"
20 34.35 +1.24% 0.36+0.11% 13.99 +2.40 400.80 +4.75% 17.91 +4.37%

S EA K P<0.05,7P<0.01(£4),

3.5 PME Xf LO2 4ifffi 4 ROS,SOD FI MDA ff) 5 i
525 (4L, PME 5,10 o+ L7414 i 4 ROS &
TG B PME 20 g- L4140 P ROS & it &
# 7+ (P <0.01);PME 5,10 g+ L ™" 20 46 f1 4 SOD
it 1% 3 JC W] 4 UE L, PMEE 20 g+ L7 L 40 L P SOD il
I 1 B AR (P <0.01) ;PME 5,10,20 g- L' 444
JEN MDA &R R E e, Wk 3,
3.6 PME Xf LO2 Zf i MMP fysgmn 525 ALk
#,PME 5,10,20 g- L~ 4140 g MMP 3 81 & [ {iC
(P<0.05,P<0.01), W3,
3.7 PME X} 40 s N proCaspase-9, proCaspase-3 , Bax
Al Bel-2 HHAMM LXK FR R SEHHL
B ,PME 5 g+ L~" 4] Bax & [1£ 5K F i % &
(P< 0.01); PME 10 g -
proCaspase-3 & [1 & kK F B & N (P <0.01),
Bax & [ £ 5K F 2 % Jhm (P <0.01); PME
20 g-L~" 4 proCaspase-9, proCaspase-3, Bel-2 & [

L' 240 proCaspase-9,

LKIEAKFEBHE FH (P <0.05,P <0.01),PME 5,
10,20 g-L™' 4 Bax & A £k KF B ET@E (P <
0.01), WE3,%4,

.
PrOCASPASE-0  ‘ee— S— — S— 416 kDa

proCaspase-3 35 kDa
Bux = 20kpa

p-actin a 43 kDa
Bel-2 s 26kDa

GAPDH <D TS Tl Sl 36 kDa

A B C D
& 3 PME Xt L02 £ ffl proCaspase-9 , proCaspase-3,Bax ¥ Bcl-2 &
BRizEK
Fig. 3 Electrophoresis of PME on relative expression levels of

proCasp

9, proCasp 3, Bax and Bcl-2 proteins in L02 cells

#& 4 PME 3f L02 ZHf proCaspase-9, proCaspase-3, Bax ¥ Bel-2 EAMEMNRIEKENZM(x +5,n=3)
Table 4 Effect of PME on relative expression levels of proCaspase-9, proCaspase-3, Bax and Bcl-2 proteins in L02 cells(x +s,n =3)

2 5 FR e /g L proCaspase-9/B-actin proCaspase-3/B-actin Bax/B-actin Bcl-2/GAPDH
4= - 0.83 +0.06 1.23 £0.08 0.62 0. 04 0.39 +0.09
PME 5 0.74 0. 07 1.12 +0. 13 0.73 +0.01% 0.38 0. 11
10 0.53 £0.03% 0.61 =0.09% 0.74 +0.03% 0.26 £0. 08
20 0. 48 +0.08% 0.18 =0. 02% 0.91 +0.01% 0.19 0.07"
4 itit A AL (0S) 2 45 M o AL 1E T 5 Bt A AR 1

il B 5 R G 4 35 B 25, B 3R T R AR T 48
(FFIE R ), e 243t 48 SOk ff /D 0 2 = # 1k  (H
It 25 % BT 005 B0 s R 4 30 934 22, A AT
R VPR T RO o RS 1 1 B iR
W R 7 R R A Rgeit, BUR
B R R R AR T2 43.06% Y A BF ST IE
ST e N BRURE RS 05 Tk B .
3 SRR T 20 72 38 0 T 06 R, P fif 1 3
B 4 ) TP 2 1 R WL R AT R 58 BT T 7 3L

P A, 51 7S 200 B S v A i R i J 2 2 A= I oo 4R
o, 7 A DR SRR 7 W, DT G ML AR 5 A 4 03 1 P 14
iAo MDA BNy 20 S AL 32 457 4, SOD i #it
ST, 75 40 M DL S Pl i AR b R A AR,
DIECRIANE €=k IR 1/ 5% W R A LTR @i\ E2i R
ToHY S R DD, S0 A 400 B 552 2 40 B A T 9 7 I
Z—o AN TR AN A — AR S PRI R T
KA H AR B B T R R 2 A A PIL A 4
FENPRIEAGE 45 40 M s IR P LI R Y
« 27 -
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BT o T R TR AR AR ST T, R
JHE A5 R TR B — A E B IR 3R . ORI A A2 2 240 i O
T B AR 22—, 4l Sk B 3™ A 2 i ROS,
Ja# S SR TS A Bel-2 BT, #0170t
I Bax ik 1, 3% Lo 20 3, 5 B0 A 1k 3 i
PR, 5 F A7 5 %, B MMP R AR, 86 0 40 L €5
F C(eytC), BiJE oytC 59 - & A B iE L W+
(Apaf-1)JE W& A4, I T2 1R 4> F proCaspase-9
[ 3% 85 b1 IE 4k OF B0 T U R 0E T AT o
Caspase-3 % &5 R AN T ",

5T 45 R A & B, PME 7] BH &g B 1K LO2
0 M5 R JR R LO2 4HR I T, 5 A iR, bl
YR EE TR, LO2 20 i R B AR /N H B0
R PR TR IR B Yt )5 9t i B W
S5 20 M A% 1] 45 L 28 o s B R 4, 40 M N
LDH BER B B34, 4278 PME Xt L02 41 s A
—EMEERGEN . 54, S AUl A 2
Wy o vk BE T, 102 40 B N ROS UK I & T i
SOD i 77 B | F B , MDA & &7+ & , Ui B PME 2
LO2 #4055 ROS 43 OS HL %5 Y1 AH 56 .
B % 25 24 W B T =, MMP BH & T [ | proCaspase-9 ,
proCaspas-3,Bcl-2 ZFE HF A B T ,Bax FEH £ ik
B . ULBH PME A e i K # T Caspase 194k
R E R TR T,

Zi b ik, PME X LO2 40 g B A — & 7 1k
5, [R) B W] BB 38 2 ROS A 5 2Ok A 8 5 5 102 4
ML TS . AR BT PME 9 2 R 4E H &AL
il , WL BH PME f77F — 2 1 JIF IE 88 44, o0 b 25 4] 27 1
B Ay PR R AL T B2 1 S AR
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