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Protective Effect of Pollen Pini on H,O,-induced Oxidative Damage in HepG2 Cells
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[ Abstract ] Objective: To investigate the protective effect of Pollen Pini on oxidative damage of HepG2
cells induced by H,0,. Method: HepG2 cells were divided into normal control group, H,0, model group and
intervention group. HepG2 cells of the intervention group were pretreated with different concentrations of Pollen Pini
for 12 h. Then, to produce oxidative stress, the H,0, model group and the intervention group were treated with 400

pmol-L " "H,0, to damage cells for 2 h. Cell viability was measured by methylthiazolyl tetrazolium ( MTT) assay.
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To evaluate the protective effect of Pini Pollen on HepG2 cells, cell viability, intracellular reactive oxygen species
(ROS), superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) activities, lactate dehydrogenase
(LDH) and malondialdehyde ( MDA) contents were detected. In addition, the expressions of key genes nuclear
factor-E2-related factor 2 ( Nrf2) , Kelch-like epichlorohydrin-associated protein 1 (Keap 1), heme oxygenase-1
(HO-1), glutamate-cysteine ligase ( GCL) in antioxidant pathway were determined by western blot. Result; MTT
results showed that, compared with normal control group, the cytotoxicity of Pollen Pini groups (80, 40, 20, 10,
5 mg-L~") were non-toxic. The contents of ROS, LDH and MDA in the H,0, model group were significantly
increased (P < 0.01), while the activities of SOD and GSH-Px were significantly depressed (P < 0.01).
Compared with the H,0, model group, the contents of ROS, LDH and MDA in the intervention group were
significantly reduced (P < 0.05, P <0.01), whereas the activities of SOD and GSH-Px were significantly
increased (P <0.05, P <0.01). Western blot results indicated that pollen pini up-regulated protein expressions of
Nrf2, HO-1 and GCL, but down-regulated the expression of Keapl protein. Conclusion;: The 520 mg-L ™' of
Pollen Pini can effectively protect 400 wmol - L ™" H,0,-induced oxidative stress damage in HepG2 cells. The
mechanism may be related to regulation of the activity of SOD, GSH-Px activity, ROS, LDH and MDA levels, and

protein expressions of key genes Nrf2, Keap 1, HO-1, and GCL in the antioxidant pathway.
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2] 10 min , 88 5 HIEEFRALAE 570 nm P 4 A0 I 7 W
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s~ 90 2 98 TG I8 A9 7 AN [) J VA R A AR R 1) B 7

3 43k 160,80,40,20,10,5 mg- L' HF4H S AR
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B BB 4T FNRE T T4 A AL A 400 pumol - L7
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200 pL il IR A S AR ALAE 570 nm i 4 40
AR M A KA R s AL (RS
ek HEBR 25 141 .
2.3 WMERXT H,0, 55/ HepG2 41 Jid i 40 i I
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2GS AEA R T 85 (5,10,20 mg- L") 4, 4% X 4L
M HepG2 4L 1 x 10°4~/mL $%Fp T 24 FLAT, 7
B24h 5,025,837 CHEMAMNEIR 12 h 5,
FPRE R BB ZH AN RE 5 T 410 400 pumol - L7
H,0, 5% 2 h & FiEW, 8 5 42170 & 1 B 450
E SOD, GSH-Px 3% 1 K2 ROS,MDA F1 LDH )& &,
2.4 HHFRIZEZE (Western blot) A6l ¥ ££ 45 Xif
H,0, 1531 HepG2 21 jd b i % b 3 11 ( Nrf2, Keap
1,GCL,HO-1) iy REKF- 52870 o B W 4, H,0,
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F 6 fLAR W E 24 h J5, 25, B 37 CWEE R
12 h J5, 2 15 5% 5 B0 41 RRE & T 30 41 A5 Lo
NG A 400 pmol-L™" H,0, I iE R F= 5L, & 37 C
WEE2 h, 7 W, AR T AL, I A, B
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S A R R 2 R — K, il g5 10% SDS-%R
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a2 T 2 H  ASORE 43 25 00 B 1 B R 41 2 R DR
T B 5% BERE A W55 A 0. 1% F 1L ALHR-20 1Y
(TBST) 7E 42 K b £ 1 2 h, Jim A —$it (Nrf2, Keap 1,
GCL 1 HO-1 4T & # B Lk 1 43 51 24 1 : 500,
1:1000,1:1000,1:500)/)5 4 C FgE &, H
TBST e 3 ¥, 4 ¥ 15 min; I A Z 4 (1:2 000
Wike) TERR IR BEE 2 h, ] TBST ¥k 3 &, Bk
15 min, S8 J5 A &6 658 ECL W 8, 1T 5 12 A%
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27 5 N2 R B-actin 1Y HLAE .
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3 #R 3.2 AT Uk BE AN WA s E) A AR R X HL 0,

3.1 FAEMYXE HepG2 4 M s 5 A Sy 25 5 7]
1,45 T R M A A R R EBAE 90% LU -, 7E 160,
10 mg- L™ f HAT — 5 0938 58 1 1 o 18 W A 46 3 1
5 ~160 mg-L™" Pyt HepG2 4i Jith 14 JC B &k 1 5 # 1
o W1,

F1 RIEHI HepG2 4 B 18 78 9 5 i

Table 1 Cytotoxicity of pollen pini on HepG2 cells
MBI FRWKE/mg- L7 12 h A(3xs,n=5)  FEIEFR/%

1EH - 1.38 £0. 032 100
FAAE K3 160 1.39 0. 045 101
80 1.28 £0.012 93

40 1.31 £0.073 94

20 1.34 0. 057 97

10 1.41 £0. 061 102

5 1.36 £0. 041 99

755 HepG2 ML AENG R M 5 1E % 4 e,
H,O0, B AE 1 R B F (P <0.01);5 H,0,
LA ML T FALAE 40 ~ 160 mg- L~ £ 1%
FART H,0, 00520, UL W] e Tk 2 04 W A6 ¥ fE 8% Jn
FXT HepG2 1) 45 15 bl 45 W 149 I3 ALK A7 16 2% 388 ¥ T
35 ~20 mg- L '"EM 12 h kB3 (P <0.05,P <
0.01) ,7¢ 20 mg- L~ " i 97 5% o e 4, 17 16 R 14 51
T 69% ,t H,0, BB RI ] st T 10% o 136HAS ~
40 mg- L™ FAE R X H,0, i S 19 HepG2 41 B A
R ER . k2,

3.3 MMER X H,0, 531 HepG2 4 i A7 15 R 1
U 5 ~40 mg- L™ MAIE R X H,0, ¥ S HepG2
A0 AT R AR VE T 7E 20 mg- L7 AR 4 AL
B ARG FIRF] T 70% , b H,0, 45 4585 5 20 &
T 12% . WK 3,

®2 FAEREBRESEMLRESRT H,0, F5 HepG2 AR ER

Table 2 Protective effect of pollen pini with different concentrations and times on H, O, induced HepG2 cells

. R e g A(xts,n=5) 16/ %

AL /mg-L7! 6 h 12 h 24 h 6 h 12 h 24 h
IEH# - 0. 850 +0. 034 1. 320 +0. 046 1.44 £0.036 100 100 100
H,0, #i4i - 0.493 0. 050" 0.781 +0. 032" 0.825 £0.092" 58 59" 57"
WA AE K 160 0.413 0. 029 0. 605 =0. 021 0. 664 +0. 041 49 46 46

80 0.462 0. 042 0.709 +0. 047 0. 766 +0. 068 54 54 53
40 0. 506 0. 027 0.774 +0. 058 0. 842 0. 040 60 59 58
20 0.572 £0.041% 0.912 0. 043" 0.954 £0. 076" 67" 69" 66"
10 0.553 £0. 080" 0.871 £0.037% 0.928 0. 082" 65" 66" 64"
5 0.528 0. 080% 0. 842 £0.037% 0.902 0. 037% 62 64 632

ESIEWAEY P<0.01;15 H,0, BAHE4 D P<0.05,” P<0.01(£3~6[),

®3 AIHEEANRIEHI H,0, FH5H HepG2 BRFFEERMN
®m
Table 3 Effect of pollen pini on survival rate of H, O, cells induced

by HepG2

21 7)) B /mg L™ 12 h A(x£s,n=5) FIHFE/ %
EH# - 1.360 +0. 046 100
H, 0, i {5k 7Y - 0.792 +0.032" 58"
PAAEH 80 0.781 0. 021 57
40 0. 829 0. 047 61
20 0.954 £0.058% 709
10 0.921 £0.041% 68
5 0.891 0. 080% 66°

3.4 WATEM X Hzoz ﬁ%EFE/‘] HepG2 41 Hfg A ROS,
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rh e VR B T AR AT G 3 I AZ B HepG2 4 i Y
ROS, MDA Fl LDH f§ # ik K F (P <0.05, P <
0.01) , I 2y AR A ka3, = W JE T W4l 1+
F o LR R T AN AE K BT S B {IK ROS, MDA FI
LDH 7K - % 32 451 (19 HepG2 41 i e B {24 /E . L
4,

3.5 maEmx H,0, 531 HepG2 41 Jifi b SOD Al
GSH-PX JEMEMFE M 5 IE % 41 4, H,0, #5458
RIZH (%) SOD, GSH-Px 2 Fl g S 4k Bl i) 3 12 b 2 1
(P<0.01); %5 H,0, it 7 B8 40 L 48, I TE 80 (5,
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x4 HEPI H,0, FSH HepG2 AR F ROS,MDA,LDH £ 2R M (x£s,n=5)
Table 4 Effects of pollen pine on contents of ROS, MDA and LDH in H, O, induced HepG2 cells (x +s,n=5)
26 5 e B /mg- L~ ROS /% MDA/ pmol - L~ LDH /U-L°!
iEH - 102. 251 +3. 347 3.835 0. 251 842.315 £37.367
H,0, 5y - 447. 672 +4.782" 5.134 £0.214" 6 989. 472 +76. 875"
WA ALK T T 5 420. 674 +4. 1127 4.474 £0.213% 1 354,273 +57. 866
10 370. 676 4. 194" 4,256 £0. 174" 1 137.244 +41. 356"
20 342.335 £3.682% 4.113 £0.151% 583.732 £39. 657

10,20 mg-+ L™") 15 b BE &5 0] 384 5% oy Y5k 4 4R AL 1
SOD,GSH-Px By PE (P <0.05,P <0.01) ,jFSL T
FATEA X H,0, Y5 HepG2 4 Jia S AL 451 413 Y 47 41
R HGT AT, WK S,

£5 WEMT H,0, 5 HepG2 MMrh SOD #1 GSH-Px jF 1
&M (x+s,n=5)

Table 5 Effect of pollen pine on levels of SOD and GSH-Px in
H, 0, induced HepG2 cells (x +s,n=5)

o SOD GSH-Px
21 3 TR . .
/mg-L /U-+mL /U-mg
EH - 39.234 + 1. 441 126.871 +8.292
H, 0, i H R 29. 117 = 1.712Y 47.926 +3. 583"
FATE K T 0 5 33.626 +1.471% 57.527 +3. 6427

77.343 +4. 465
107. 172 5. 625%

10 36.371 1. 816
20 39.037 +1.335%

3.6 WAERY X H,0, 1539 HepG2 41 M it A 4L
#H H (Nif2,Keap 1, GCL, HO-1) 3 3K 7K 3 i) 5 I
HIE® A L, H,0, Hi BB 24 Keap 1 )R ik K
T E TR (P <0.01), H HO-1 fif 335 7K F B AIK
(P <0.01),Nrf2 fl GCL By A /KFJ6 A i 22 575
5 H,0, M B R4 LB, #A e K (5,10,20 mg -
L) eSS 3 Im Nef2 (9 % kK P (P <0.05,P <
0.01), HAAER (20 mg- L") A |34 HO-1 F1 GCL
7KK (P <0.05,P <0.01) ; H: &% Keap 1 [
FiEAKFE(P<0.05,P<0.01), WE6,E I,
4 itig

H, 0, J& — Pl i P 4, A 2 44 P o 28 14 oo ) £ 38
FEW) A S 85 ek AT M T A0 L 5 O R R B
B T PR B B VE T AR T, S BUIR

*6 MEH H,0, S HepG2 HRHH AW E A (Nrf2,Keap 1,GCL,HO-1) FixKFEHFM (£ +5,n=3)
Table 6 Effect of pollen pine on expression of antioxidant protein ( Nrf2, Keap 1, GCL, HO-1) in H, O, induced HepG2 cells(x +s,n=3)

2 1) v B /mg- L Nrf2/B-actin Keap 1/B-actin GCL/B-actin HO-1/B-actin

EH - 0.447 £0. 121 0.524 +0. 131 0.766 +0. 132 0. 884 +0. 086
H,0, i 57 - 0.558 +0. 136 1.227 +0. 126" 0.747 £0. 142 0.585 +0.079"

FAAERS T B 5 0.831 £0.117% 1.067 +0.088% 0.741 £0. 137 0.675 0. 131
10 0.866 0. 141% 0.862 0. 125 0.737 £0. 145 0.765 0. 146%
20 1.067 £0. 131> 0.672 £0. 125 1.369 0. 089% 1.133 £0. 103

JB sk A A 4 S, R AR M 5 A, HL AR S TR L
e JTORDGH B 9 A, O T R S 40 i R AR B 4 1
FET A", HepG2 4 i 2 3 I8 T AT IR 40 g
Fi — b e 8 200 60, O 5 1) A 0 AR A 5 N IE
W TS B 20 M0 B AT TR U, O AR B T A 52 R
FRa v, NI % ) 32 B T IR A Sz 8 9 o
B H,0, W - OH /E A T HepG24H
R A U 1 (TR < B o N W |
H,0, 5 5 HepG2 £ Jfd 1y 41 107 30855 50 3 44 s 46
(O BR AP/ T o BIF 90 4% SR 32 I B — A FE B3 L 7 HepG2
21 0 5 B0 EG 400 i G Y R 5 2 AR IR R v

JEFAMAERY I H,0, JL[R A T T HepG2 4f g i, ¥ 4E
B REAS $2 55 HepG2 4i M 97716 R o $2 75 # 48 By X
H,0, %55 HepG2 2 S AL 41 01 HoA R VR

Y HLAR 32 3 A I BB I, ROS A 4 1
LI, 51 % M B S A BT AR R R B ) MDA 5 4
JiE 5 3 3 A A AR M PN LDH i ) SR 51K A
F R BE S I, 450 AR KB A R (4 SOD, GSH-Px
) ERA S EMMmp T, W, 1,0, S/
HepG2 41 Jitd % £k B2 8 458 13 I, 40 B 77 3 ¢, ROS,
MDA A jf fit , LDH B¢ i %, SOD % ¥4, GSH 5 1 4%
O3 o AW 58 45 R R T, A 4B B W1 B IR H,0,
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NIf2 | ———— < Da I WY B DR I 35 M K BT AR AR T BE =2 18] Y O &R AT
<ot | < - (S INTIER
Factin | S —— 1 |, [ &%)
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