S0 RN AR 2 MEE S 1 AHL-7702
P I 40 R 452455 475 R e AL

s, R, Fesn, AR (L B TPEZ R E IR ERER WALRE, P87 710019; 2. %
R AR E, 5% 710003)

WE: B HEREHEE (pterostilbene, PTE) X4 AE £ ## (lipopolysaccharide,
LPS) 53 B9 NHL-7702H E 48 M 453 45 7 FH S WLl . F33% #SLPSi5 51 AHL-7702
YU R AE GRS, 2 BIE R EWE (1 pg/ml. 5 pg/ml. 10 pg/ml. 20 pg/ml.
40 pg/ml. 60 pg/ml. 80 pg/ml. 100 pug/ml, 6 h) FILPSE S T4, A &N
YERWRIE . 2 5ME 10 pg/ml, 15 pg/ml, 20 pg/mlf{PTET b BEHL-77024 7 41 it .
FIHIMTT A M %5 2H 40 A7 7% 2 . R Western blotfs il #- 25 2 Jfd Fr) B bk (4 4 Jfa g3 -2
(B-cell lymphoma-2, BcL-2) . BitkEL4H MR -24H X & i X (BeL2-asssociated X,
Bax) . #%[KA-F-«xB (nuclear factor kappa-B, NF-xB) . JJEIRAEAF-o (tumor necrosis
factor-a, TNF-a) « H4A 2-6 (interleukin-6, [L-6) IEAREKF. R 51F
WXTIEAAEL, 100 pg/ml LPSH% ZH A0 AN &2 F % (0.54 + 0.01 vs 0.38 £ 0.02) ,
Bax (0.36 % 0.07 vs 0.87 £0.09) . NF-kB (0.40 + 0.01 vs 0.90 + 0.02) . TNF-a (0.35+
0.07 vs 0.90 £ 0.04) KIL-6 (0.30 £ 0.04 vs 0.73 £ 0.09) FHHAFIAKFEZF FFF, Bel-2
BAFRIE T (0.81 £0.08 vs 032 +£0.07) , EFBHEAL2E L (PH<0.05) .
55100 pg/ml LPSZHANMAREL, 15 pg/ml PTETRAN A AME B2 (0.34 £ 0.01 vs 0.46 +
0.01) . Bax (0.87+0.09 vs 0.61 £0.09) . NF-kB (0.90 £ 0.02 vs 0.73 £ 0.06) . TNF-a
(0.90 £ 0.04 vs 0.66 + 0.06) MIL-6 (0.73 + 0.09 vs 0.53 + 0.03) EHFKIEKFEET
W%, BeL-2ZE[1761A5 Fif (0.32 £ 0.07 vs 0.68 £ 0.02) , ZRIHE S I¥E N (PH<
0.05) . £51® PTER[HMHILPSTS T (A TS, Jb N2 A4, HALHI ] R 540
HIINF-kBA5 5% 8 B8 [ I0E A %
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Effects and mechanisms of pterostilbene on Ipopolysaccharide-induced liver injury of
HL-7702

Yang Xiangmin', Li Xia’, Su Hongling', Ma Zhisheng' (Department of Gastroenterology,
Xidian Group Hospital Affiliated to Shaanxi University of Traditional Chinese Medicine,
Xi’an 710019, China; 2.Department of Basic Research, Air Force Medical University, Xi’an,
710003, China)

Abstract: Objective To evaluate the effects and mechanisms of pterostilbene (PTE) on
lipopolysaccharide (LPS) -induced liver injury of HL-7702. Methods HL-7702 cells were
stimulated with different concentration (1 pg/ml, 5 pg/ml, 10 pg/ml, 20 pg/ml, 40 pg/ml,
60 pg/ml, 80 pg/ml, 100 pg/ml) of LPS for 6 h to select the appropriate concentration in
order to establish the inflammation injury model. HL-7702 cells were treated with PTE (10 pg/ml,
15 pg/ml, 20 pg/ml) after inflammation injury model was established. MTT assay was
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performed to detect the cell viability and the levels of B-cell lymphoma-2 (BcL-2), BCL2-
associated X (Bax), nuclear factor kappa-B (NF-xB), tumor necrosis factor-o. (TNF-o)) and
interleukin-6 were evaluated by Western blot. Results Compared with blank control group,
A values of 100 pg/ml LPS group decreased significantly (0.54 = 0.01 vs 0.38 £+ 0.02), while
Bax (0.36 = 0.07 vs 0.87 + 0.09), NF-xB (0.40 £ 0.01 vs 0.90 + 0.02), TNF-a (0.35 £ 0.07 vs
0.90 + 0.04) and IL-6 (0.30 £ 0.04 vs 0.73 + 0.09) levels increased significantly, BcL-2 level
decreased significantly, the differences were statistically significant (all P << 0.05). Compared
with 100 pg/ml LPS group, A values of 15 pg/ml PTE group increased significantly (0.34 + 0.01
vs 0.46 + 0.01), while Bax (0.87 £ 0.09 vs 0.61 + 0.09), NF-xB (0.90 + 0.02 vs 0.73 + 0.06),
TNF-a (0.90 + 0.04 vs 0.66 + 0.06) and IL-6 (0.73 + 0.09 vs 0.53 £ 0.03) levels decreased
significantly, BcL-2 level increased significantly, the differences were statistically significant
(all P << 0.05). Conclusions PTE alleviates LPS-induced HL-7702 cells injury by reducing
inflammatory response and inhibiting cell apoptosis, the mechanism may be related to the
inhibition of the activation of NF-kB signaling transduction pathway.

Key words: Pterostilbene; Lipopolysaccharide; Liver injury; Inflammatory factor; Protective
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Jie BEE A& HH B L 5]k I 4 B RO RN 2R A
fiE, WREAMEAMKTEEKRY, EEZHRE
R FE NS 28 & 1E (multiple organ dysfunction
syndrome, MODS) , &KW 7T £ W £E HAE W
rE i IR T B 2 AR E TR gl kAR
BiE20%" . ROE OBLAE Bk EE K A R BB R
EEEAEN, B3 MG S R RORE B 5 4o iR AR
JLIAF-0 (tumor necrosis factor-a, TNF-a) .
FI40 i/ %£-6 Cinterleukin-6, 1L-6) . [140Jfl
f&-1 (interleukin-1, IL-1) . A4 M/ %-8
(interleukin-1, IL-8) /KF&EF bF, nJit—b
R B R RN, SRR RGN A
BARW . R, RIXSEEAMYEE, ZMKEE
B2 B E 2 T A AT I AE ik E R
(85 KR, ZMODSHIBET: 4k 37 f& K A
=, RFR BN T 447 W] O R E R
TGS R, 8 2 RE T 453495 1 98 RE S N A
e RVR TSR S . MK (pterostilbene, PTE) J&
—RAEEE R Z WML &, NAZEFEERE RAT
AWy, EER. BESEKRTPEEFEE. KEW
FLRH, PTEWBA A SRR 2P 8E M, W
L. PiEE. LAt Puim A R3O I 4
BRI RN B ERE [ sh A R S
PTE W] 2 R 2H 2R 0 98 RE 4549, 5 L EARML A7)
Koe AR, ik, AR R PTEX 41
fgZ ## (lipopolysaccharide, LPS) 5% AHL-
7702 JFF 2 f A £ 1 OR 34 FH S AL

1 BREREE

1.1 =34t NHL-7702H B4 Hu i 5 25 E ATCC,

PTEM H Lk fi T A", 2 N97%, LPSIHH
X ESigmaAF], MTTRMNRA & 64 & H
PE e RE e A F], DMEME;FR%:, BCARA & .

DAPI. BSAH 3 EBiotool A, — H Ak
H 3% [ESigmaAF], GAPDHYIE. EPi/MR. Edt
PRI B /R S AEE ARG R AT

1.2 £k

1.2.1 HL-770240 Ko B B4 1] 28 A o3 4 AR BE
(1 pg/ml. 5 pg/ml. 10 pg/ml. 20 pg/ml. 40 pg/ml,

60 pg/ml, 80 pg/ml, 100 pg/ml) LPS4:5I1EH T
R 9% RUFHL-7702/F BE4H A6 h, EFAEMER
WIE AT HL-7702 FF 40 e i A B AL . HL-7702 /14
Mooy A xt FRZH . LPSHHZH . ASFIIREPTEANHE 4
(10 pg/ml, 15 pg/ml, 20 pg/ml, FikbEE4h) , &
BAEIPTEAE R EE

1.2.2 MTTH I & ZHHL-7702 JFF i £ s 1t P2 HL-
TIO24HM 1S x 10°Ay/ml, FEFT96FLHL, A
TL0%IR 4 BRI TR, 137 C 5% CO, MM A
MERE R TR, AH80% /2 A M BE A K, FHAS[RIVK
J& (1 pg/ml, 5pg/ml, 10 pg/ml, 20 pg/ml, 40 pg/ml,

60 pg/ml. 80 pug/ml. 100 pug/ml) LPSKbFE, Zkahissi
6 hAUH, FFLIIA20 pl MTTVEW (5 mg/ml) , 3%
% b, FILIIAL50 pl IR TIAR, ROEY
VEfREE &, T REFRI490 nm KA E G (4)

16, AIAAER= Amesa/ Azpa* 100%.



1.2.3 Western blotyk A8 % 4L HL-7702 T JIfE 41 i 4
iE R R T2 B K $2 HERTIR J7 1 4 A A
HFRARBE A, ABCAEAEERN&*ITEA
ER. £SDS-PAGE/HT, f-T## k¥ ZPVDF
55, FH50 o/LEiAg 4wy i1 he 2 mlin ARt
Btk 4l ffajg-2 (B-cell lymphoma-2, BcL-2) . B
WA MR -2 A 2 B i (BeL2-sssociated X,
Bax) . #%[AF-xB (nuclear factor kappa-B, NF-
kB) . TNF-a. IL-6Z @A (1:1000) , 4 C
EER. H, TBSTHME3, K10 min, I
AHRPARIC 1L £ HiIgG (1 :2000) 5%#HRPFR
R ER/NRIgG (1250000 , ZiEEE1 h;
TBSTHME3 R, K10 min, J5HECLALS KGR
77 #57E Tanonde ik FUE AL PR R 48 T 5 .

1.3 %eit3 432 SRAISPSS 22,08 T Ge 5007 s
Affi. BcL-2. Bax. NF-«B. TNF-oIL-63% 4 E&%
it E TR, 2R ECRH T Z 50, BB LR
KHLSD-#fi 5. LAP <0058 Z&RAG SR X
245K

2.1 RRERELPSAFEHL-7702F Ik saft ey A& & B
ELPSIRERI N, HL-770240fi% 19835, FAER T
F%. 1M100 pg/ml LPSZHANABALE T~ FRMEE SR, SR
PPAEIE R N6T%, WKL, diamIecmk™, R
100 pg/ml LPSALFRAN 16 hi 37 AT 41 i 28 5 F5 4%

#F 1 FRELERE LPS 20323t HL-7702 RFAEZRAETEIEZM
20

485 A (x+s) HEFE (%)
SE At AR AR 0.54 +0.01 100

1 pg/ml LPSZ8 0.51+0.01 95

5 ng/ml LPS2A 0.50 +0.02 92

10 pg/ml LPS4A 0.48 +0.03 89

20 pg/ml LPSZ8 0.47 +0.01 86

40 pg/ml LPS48 0.43 +0.05 78

60 pg/ml LPSZ8 0.41+0.01 74

80 pg/ml LPSZL 0.39 +0.01 71

100 pg/ml LPS4 0.38+0.02 67

A

& 1

i . 39

MR, AT ]R85 .

2.2 AFEREPTETRA B HL-7702/F Ik 2w it o) 75 76 F
SHMPAEZE A Gt 7 L (F=20.034, P=
0.002) . 5100 pug/ml LPSEARIZHAHAEL, 15 pg/ml PTE
A120 pg/ml PTETRACEE AN A A I T, A7 %
WERR, ERAgUMEEX (1=-3144, -20.15,

P=0.014, 0.002) , ifi10 ug/ml PTEHAb¥HZH 404
IR ER (1=1744, P=0.075) ; 15 pug/ml PTE
F120 pg/ml PTETRACEEAHLL, PHZHANABA(E 257 5%
HEEN (1=682, P=0684) , W2, FHik, &
W15 ng/ml PTETRAC RN, BET 582525 .

2.3 PTEFRAZZXLPS - HL-77024m 84545 497 5%
ot 5 IEH O RN b, A2 R N g Rk
JE 29100 pg/ml LPS5- 5 98 A 45475 J5 40 25 i I 3 0
b, MRS ZE, ANEEEAIME 2 5100 pg/ml
LPSiF S HAMAA L, 415 pg/ml PTETiAL
i, MR 2 . WhEERE 3R, LKL

2.4 PTEF4 2 4T LPS# 5 HL-7702/F Ik 4m J. 45 4% 49
BcL-2, Bax. NF-xB. TNF-a. IL-6& & K-F45%
f)  Western blotgh 7R, 5 1E 5 X HE 2 41 ffd 4H
b, LPSH{GAAPTEIAL#EZH 41 fluBax. NF-kB.

TNF-o. IL-658 AKIA/KF & EF, BeL-25R1A
KPFREFETR, ZRYWAAGRITEE L (PHY<
0.05) ; TM5LPSIGAIAHEL, PTEFALFE 4] Bax.

NF-kB. TNF-a. IL-6%& [ % iA/KTF & E T,

BeL-2RIE K REFE, ZRYBEARITFEEXL
(P#<0.05) . WK2. &3,

&2 TEIREL PTE AL3ExS-&4H HL-7702 BB ZBAEIETE RIS/

a5 A (3£ HiEE (%)
AE X R4 0.52+0.01 100
100 pg/ml LPSZL 0.34+0.01 68
10 pg/ml PTEZL 0.38 +0.02 73
15 pg/ml PTEZ1 0.46 +0.01 83
20 pg/ml PTE4L 0.45 +0.02 82

B C

BZEERHR T SEMIEECKT (x200)

E: ANIEEXIEA, BN 100 ug/ml LPS #1541, C Jy 15 ug/ml PTE FiAbFE4H .



0 - BE -

BRD ) 20224F F14% 524

&3 KRIEEX LPS 558 HL-7702 FFAE4AARIRSAY BcL-2, Bax. NF-kB. TNF-a. IL-6 AN FIAKTE (x+s)
413 Bax BcL-2 NE-« B TNF-a IL-6
B X AR 0.36+0.07 0.81 +0.08 0.40 £ 0.01 0.35+0.07 0.30 £ 0.04
LPSHifh4 0.87 +0.09 0.32+0.07 0.90 £ 0.02 0.90 £ 0.04 0.73 = 0.09
PTETfiAEE 4] 0.61 = 0.09 0.68 + 0.02 0.73 +0.06 0.66 + 0.06 0.53 +0.03
Flf 115.702 117.877 19.132 18.297 10.107
Pl < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
P 12.30 5.50 6.11 7.84 5.46
PE < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Lif 6.85 6.36 3.25 3.62 -8.24
P 0.010 0.040 0.002 0.001 0.002
1l -10.33 10.84 17.45 7.83 6.90
Pt 0.013 < 0.001 0.034 0.003 0.024

e on. PORIEEXTRRALS LPS B4 LL, 6. P, AXTIEZLS PTE FACBEAIAHLL, 4. Py LPS 15415 PTE TRALBEAIAHLL .

2 Western blot &M & 2B A+ BcL-2, Bax, NF-kB,
TNF-a. IL-6 EHKE
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9% 1 20 3 P S R R O B A0E R T2 Bk
i R A R R B BN LR 2 U, T S 4 A
1T BRIR, RS Bl JE I N B R 40 P 75
R F BT, MEERER 52 32 AT TR vT i 5 HoAh 3%
BRAERERRE RN, DR T 7 B0 2RE S B
iz s et i v R 1E EEAE Y, AT
IFE 98 95 S e AT A 49 el e 6 2 T i 28 e gl

WK, PTERAPUMIE. PUilsE. PiL.
YL B TS O 0 I (R 3748 45 2 R 2B Wi
YU, H W T PTELE M EHIE VA 7 7 T O WF 7080

PTEn[ i 3 7 1" MAPKs/NF-kB15 5 % 5 8 B I 4% /)
SR 26 S A 22 3 B T e, Al /N iR
FFH R GRER 7, PRARIMIEALT L ASTHR L, {HH
Oy FHLH R BN DR, A Sz 0008 i 4 i 2
SRS, R R MR M 28 RE A AL, DAPTE/E AWt
W), #E— S RPTELELPSE 5 FF 41 w5145

IVE IR I e EAR ML o

B, ASZIGAE F AN R BELPSAE H F-HL-7702
JFF AP 440 LA 75 36 53 B9 VE FHVR S, 100 pg/ml LPSAb
S M B B D, AR A A KRS AR
%, NIGEEAME 2, HIERRAL, FHE T E N
BeL-2%& N, R T-E ABax®£ik ETF, Bt
KA FELPSYE 6 oty 2 AT 44 i 28 RE 457 £ 1
H. 15 ng/ml PTEASFIH AR BN 2, £K
RSB s, WGEERE SR RG0S T &
FIBcL-23%ik Lifl, {RIHT- R ABaxRIA T, &R
PTEW] & Z 474 LPS15 St HL-7702 /FF I 40 i (R T

HEr RN Z Fh RIER T LG5 FERS S
VA% M B A S AT B3, W TNF-o/MAPKAS 5 #%
S . IL-6 )2 IL-18"", Hf 97 3 B TNF-a /& ik 25 E
(IR Bl AT, R il 25 E AH G T 451495 110 5% it U
R FRY RAEMAER, RS KERE
TNF-0, S0/ FTNF-a 2 k45 4S, Hit—5
75 FIL-6 S IL-18%5 R M H T 1Rk, T2 M %
i SRR T2 222 stk Stk R 6 K BRI F e R B
PTER#IINF-xBRIA, k42 N % 5E A B TNF-a
sk, MRS SRR 46 5] S 0 4 0 S Y
A7 R, LPSH] 5| #FZHL-7702 T iF 40 i NF-xBA
T RIER FTNF-0. IL-63&80, S 34
BiAE T, PTETALFRZANF-«BHIA T # T, IF
L R TNF-a. IL-1B2IE N 7RI, M el
FFAH B AG AR T IE B PTETE AR 4h B8 % 18 ik 111 1]
NF-«B 7% Ji i B80S 110 A 2 HILPS 7 5 10 98 i
IS, AT U4 BT 4 45 4%

zi b, PTEXTLPSE S M AT 41 i1 A fR Y 1
R, A AT BE 2 8 J0 I NF-«BA5 5 4% Sl k1
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