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BABFFERT 8, R MTT 3002 R R B 8 (0.3.75.7. 5.15.30.,60 g/L) AGEs 3f LO2 £ Kty GI4EFR, it AL
KPS B F T-1%5%, RT-PCR M A 1R B9 5 AGEs 4b38 LO2 J5 K IL-18, TNF-o,HMGB] f & %%
KFEAEL, 82 L02 47 ACEs BB AF7143.75.7.5.15 30,60 /L {8 48 h |5 , MIAIEE R E
EHMS, B SER RS A RKEYE . HABRNMTEIL AGEs {246 LO2 K4 F T, H -3 IFEE AGEs % F it
% in, RT-PCR ¥:4%8 B 7R, AGEs f§ LO2 i IL-1B, TNF-o,HMGB1 HYEEH mRNA M FA KPR, 4
& : AGEs AT &I A IE % FF4fask LO2 fo A IR =, 3F6E 1A IL-1B, TNF-o #1 HMGB1 R FRA.
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Effects of advanced glycation end products on proliferation and
apoptosis of human heptical cell line LO2
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[ Abstract] Aim:To investigate the biological effects of advanced glycation end products ( AGEs) on
human normal heptical cell line LO2. Methods: Proliferative inhibition of LO2 by AGEs at different con-
centrations (0,3.75,7.5,15,30,60 g/L) was accessed by using MTT assay. Cell apoptosis was ana-
lyzed by flow cytometry. The mRNA levels of IL-18, TNF-o and HMGB1 were determined by RT-PCR.
Results: AGEs at 3.75,7.5,15,30,60 g/L significantly inhibited proliferation of LO2 after incubation
with AGEs for 48 h, and the inhibition showed dose-dependent fashions as well. AGEs were also found to
be able to cause apoptosis in LO2 cells. Flow cytometry analysis showed that AGEs increased the propor-
tion of apoptotic cells, while RT-PCR demonstrated that the mRNA levels of IL-18, TNF-aand HMGBI
in LO2 cells were up-regulated by AGEs. Conclusion: AGEs inhibit proliferation, induce apoptosis and
up-regulate the gene expression of IL-13, TNF-o and HMGBI in LO2 cells.
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EYRAFIEBEAR SR SERTERARH
S5NEAHT B R SHEE R EEFE RN
AR RE B 3L 0 BT Y — e 30 W B AL R = 4 (ad-
vanced glycation end products, AGEs)''!, AGEs i
ZARYREHH SR, AENRPHER AL
BE S HE KRS, HRTE S, BRERRR
MRS, SN BN FE S 5] AGEs
BRI . AGEs AR{UAT LA B 2 % wa 4 By F 41 1
Iheg, FEERINF=E , T LUEN S0 E R
RS S RAMB— R FIRAE AL, RBHLEH
KBTS BEXREER, TREIERRAF
HIRFE/NED ACEs M E B B, L9 AGEs
XA B AR MR YRR AGEs 55 H A 4R
MEEERYE , BRREERAIHS R LEE,
ABFST ARSI 35 09 A IE 3 BF 4R Bk LO2 M HFoR
Xt R MTT 8. fi R 40 B8 40 #7 71 RT-PCR HR
MEARRYKE AGEs X LO2 44 K A . BUR
TR, AR B4 R AEE F IL-18, TNF-o FIHEH
RIERT“HIEBEKEHE B1” (high-mobility group
box1 ,HMGBI ) F&3iX KB W

1 #RMTE
1.1 #§
(1) EEHM DMEM S5 EW A Gibico 2

AL B4 mEM AN NEEF AT, REE A Sigma
ZAF),6 FLF0 96 FLIEFE R B £ E Coming A,
MTT, Trizol ¥ Taq DNA RE& B H L HEEEE,
dNTP, Rnasin 1 Oligod T # & TaKaRa 4} 7], M-MLV
WFEREW B Promega AF], FTATIYHH LBE
TERo

(2) @Bk BT R4 M H A IE % JF 40 Ba
LO2, BRI KRR B 4 AL BT G R 2R £,
KR,
1.2 #%

(1) #MasE LO2 MM A& HRS BN 10%
B4 1% ) DMEM SE& 3383 o, (KR B0h 5%
CO, (B 95% 37 C &M T 5. BHREERS
% 80% B4 )5 A D-Hanks Wi¥e% 1 K, DA R E 2
$0.25% K BRBEE AL, EMA S KBRS N
10% i 4 I 1 3% 37 MR 4% 1k I 4k, DR 3T R 40 B Mo
1000 r/min B§.0> 3 min, 3 L#§, & 1:4 HER,

(2) AGEs ksl & #%SEXM[4]1RE
T ikt 4 0 3 0 2 4L 4 i ¥ B3 & 8 ( BSA-
AGEs) . RN &K HH 60% /M- M [ E
F(BSA).1.6 mol/L D-#%¥%.0.1 moV/L B E®
F10.5 mol/L PBS,£: 0.2 wm 3 EBIERE, T 50
CHRiE4do RMBEWLHRBER G-25 HE
difl, % %78 BSA-AGEs % T £ . B/ & BSA-
AGEs # @ ¥ T PBS, #F 440 nm/350 nm( & 5§ 3
K/BEHR) WERAEERBEILEN(AV), 18
AGEs £ B} 46.6 AU/mg BH/K.

G) MTTREARAKDPHE BMEER
B LO2 MHu R T 96 FLAR, BFLAEMECH 5 000
MRBU L BBREFSMAZRRERERNO,
3.75.7.5.15.30.60 g/L #J BSA-AGEs, [Flft 5 — 41
HMMALEERE X 0.3.75.7.5.15.30.60 g/L
i) BSA fE R FAT5T BB LA BR B BSA X 4 a8 58 9
Ew, BREERERIANEL, HFERBhESE
FLINA MTT %3 (S mg/mL)20 pL, F 37 CakLi%
F4hgRE#EE, MRFLAEFELER, &
FLINA 150 pL ZHFE TR, &% 10 min, H4 59
ROV, ¥ 490mm FK, £ ERiE &7
WELRE(A) f, LA BSA-AGEs.BSA R BV 0 g/L
B 48 M 175 773k 100% , BSA-AGEs . BSA [REBWEE 0
g/L 44> 514 % BSA-AGEs 41 55 BSA A7 {5t
BT REEAARERNHER.

A RINHIE = (1 - Agyaun/Asammann) X 100%

(4) WA T BT HAE K 3 1 LO2
ZHALL 2.5 x 10°/mL B:FF 6 Fui, Bl 2 mL, B
3t 24 h GBER SF IR IARS R4 R B ¥ B (0.,15.30
¢/L) 8 BSA-AGEs [RlAt 5 —4 41 i A A R 4% J 2
Y (15.30 g/L) 9 BSA,48 h S E MK, HHX
PBS ¥t 2 W, 1L K55 — M R BB e BHE
WM AT, B MM T-%, LA BSA-AGEs J&
BIKEER 0 /L BT BT H 4T,

(5) RT-PCR %3 IL-18, TNF-o, HMGB1 mRNA
RIFKF BHAEKSIN LO2 4, ¥HF12h
WERFEHIMALFEREKEN 0.3.75.7.5,
15.30.60 g/L f) BSA-AGEs, &y 55 — g 40 A n A
KERIE R 3.75.7.5.15.30.60 g/L #4 BSA, fE
Fi48 h JFUIREMM, FH Trizol 34138 & RNA, i
TR (RT) RERBERR M (PCR). PCR X
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Pi{k % : 10 x PCR buffer (& Mg**) 2.5uL, dNTP
1pL, EFH##51474 0. 75 pL,Taq K§0. 4 pL,cDNA 2
pL, MK 17.6 pL, 3 X5 RAST ¥ &4
H:FiAEHE 94 °C 5 min, A4k 94 C 45 5,38 K (IL-1
55 °C ,HMGB1 57 C , TNF- 58 °C )40 s, E{#1 72 C
40 5,35 MMER , H&JG 72 CHEA 10 min, LA B-actin
ARSR ENERRNSBISIMFFIRE 1,

B 6 pL PCR P4 FRF R 2% M BRAS M

B 3K 30 min, FSMT T MR, LA
BB ERGEXS PCR IR R FATIKEEE M, LA
HEEE PCR K7 B-actin &4 AR B Hh
1% HH mRNA M RAR,

()Gt ¥t HEBBEEUCHE + 5%
#£) (z £s) %, KA SPSS 11. 5 G K IF#4T 2R
EHEH: P <0. 05 B, ZERAFHIHFE N

£1 RUEEIIWAFH

-3 E@5IY B35 YK B/bp
IL-18 5'—CTGTCCTGCGTGTTGAAAGAT—3' 5'—CAGTTGGGCATTGGTGTAGAC—3’ 389
TNF-a 5'—CACAGTGAAGTGCTGGCAAC—3' 5'—GGCGATTACAGACACAACTCC—3' 567
HMGBI 5'—CTAGCCCTGTCCTGGTGGTA—3' 5'~—AAATGGGCAAAAGCAAAAGA—3' 415
B-actin 5'—TGGGTCAGAAGGATTCCTATGT—3' 5'—CAGCCTGGATAGCAACGTACA—3’ 276

2 &R

2.1 BSA-AGEs 3} LO2 fBafy 4 KiPHI1E R

MTT £5 R 878, & BSA-AGEs & B B 5} 5]
#3.75.7.5.15.30.60 g/L {#iR 48 h J§ , K KB %
BEARBOLESZ axt RALBRE, ZRER
H¥E

X(P<0.05) ;7% BSA R FBEEEHFIH 7.5,
15.30.60 g/L i} , & RBWE AN RABES = BX
RALB BN (P <0.05) , 7R BSA-AGEs B ¥
el LO2 gHMAEK, {8 BSA WA {2 LO2 4HfA:
KEWERRE 20

%2 FFEFREEKE AGEs 71 BSA 33 LO2 MIf4 K (X +5) IHEA

gL BSA-AGEs BSA
AE nH%E/ % AfH W2 %
TAMNER 3 1.09 £0.05 1.10 £0.01
3.75 3 0.93 £0.04" 14.79 £0.24 1.16 £0.01% ~5.55+0.61
1.5 3 0.85 +0.01Y 22.12£1.01 1.25 £0.09% -13.37 £0.38
15 3 0.69 £0.03" 36.61 £0.53 1.29 +0.01" -17.31£0.21
30 3 0.55 +£0.05" 49.76 +1.25 1.34 +0.08" -21.95£1.07
60 3 0.50 +0.04" 54,37 £2.04 1.29 +0.07Y -16.82£0.76

554 B 8, 1) P <0.01;2) P <0.05;3) P >0.05

2.2 HAAEME

Annexin V 5B isBt 2 EMA B E £ M0, BT
W ARSMU R BB IER 2 E RS BT RS
FIMUARES S . B Annexin V Bi1E bR 40 L B 49
RATMREIERZ—, FRERH, BRESEE
BeREB L R BRSM BY , {8 I B 4 o A A58 S O B 0
fm, Pl & BB B A RIS I R RS

A, RHBaEFA, BrLA Annexin V-FITC(ZE%5)
S BL R BE ( propidium iodide, PI) & 3 1, K X 2
FAraRSRTHR. %4 R 878, BSA-AGEs
A5MBALBEREREH(P<0. 01), HH#H
BSA-AGEs ¥ B (3% &, LO2 40 fi ¥ 1= He Bl th 3
B. MBSAASMBHAUKLEREEEH(P>
0. 05) , MALRERE 1 fuk 3,
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ABBEXIN V
Co D2 E®
—2 -3 ?2 -
=Y T 2 4
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§ ' T T T é -+ T ddd T ..2 - vey - T v
10’ 10’ 10 10’ 10* 10° 10' 10° 10’ 10" 10° 10' 10 10 10*
ABBEXIN V ABBEXIN V ABBEXIN V
A: %% ;B:BSA-AGEs =15 g/L;C:BSA-AGEs =30 g/L;D:BSA =15 g/L; E:BSA =30 g/L
B 1 FRFEEAKE BSA-AGEs F BSA 438 LO2 AHM AL RE
%3 FEKRMKE BSA-AGEs #1 BSA 47 LO2 L) f6 5 LO2 414 48 h /51 b8 IL-1B, TNF-o Hl
BREERRTE(E +5) HMGB1 # B # mRNA ik, 53 BAMKE LA
PRI HRATR % ERHMEEEM(P <0.01), BSA-AGEs %S LO2
g
BSA BSA-AGEs MRS LA 3 HEEK mRNA 24K,
xR 3 2.8£0.08 W% BSA-AGEs YR 7% , IL-18, TNF-o, HMGBI %

15 3 2.5+0.01V 6.1+0.03% [5 ¥y mRNA ﬁiﬂ'iﬁﬂ(?tﬂﬂﬁiﬁﬁo BSA 3¢ IL-

0 3 26:007 072008 g 3pug mRNA RAATEMMIERRIEREN
SHRELRDP005; P00 %f TNF- ZE#) mRNA Fk FA RIBAER , (48
2.3 RT-PCR #% IL-18, TNF-o,HMGBI1 fymR- X T BSA-AGEs iy mafk FI1RA>F B I A FI )
NA E3E7KkE B K ; BSA AR HMGB1 2 H ) mRNA &ik

AR BB BSA-AGEs(3.75.7.5.15.30 py ~ RRAFE L

%4 FEFEBRE BSA-AGEs BSA 3t IL-18, TNF-o ¥1 HMGBI1 & mRNA 3% (% +s) (M

B BSA-AGEs BSA
p/(g-L7) n
IL-18 TNF-a HMGBI IL-18 TNF-a HMGBI
pag:] 3 0 0.22 +0.01 0 0 0.22 +0.01 0
3.75 3 0 0.39 +0.02" 0.12 +0.01" 0 0.24 +0.04% 0
7.5 3 0.19:0.02" 0.51 +0.04" 0.24 +0.03" 0.04 £0.21? 0.24 £0.02% 0
15 3 0.26+0.01Y 0.53 £0.02" 0.26 £0.01" 0.05 +0.01 0.24 +0.01% 0
30 3 0.40£0.05V  0.86+0.06" 0.72 £0.02" 0¥ o" 0

mRNA AR B EREZN 5K B B-actin KHMKELERT, 58 A3 MAHE,1)P <0.01;2) P <0.05;3)P >0.05
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a IL-1p § ik

M 1 2 3 4 5 6 7 8 9 10 M I 2 3 4 5 6 7 8 9 10

b. TNF-o. 3" ik i

c. HMGBI §™#t e ik B

d. B-actin § MR

M Marker;1: X458 (591 SR MIKEE 7 0) ;2 ~ 5. BSA-AGEs TR IR 4} 1% 3.75.7.5.15 130 ¢/L;
6 ~9:BSA RS F1K 3.75.7.5.15 F130 g/L; 10: BPEX R
2 BSA-AGEs X} LO2 4 IL-1, TNF-o, HMGB1 f§ mRNA 35K E R 04

3 iFig

BRI RELER, BERYE IS
SEAN ACEs WAKEER MEWEARE L
NFRITIEE, RERERR A HEMEENRE. M
W FAT AR Py AGEs 38 10 mY 38 3 42 o BT Rk 69 S AL 12
BB B L R IE R R AR A AL SR
B, FRE MBS G, B AGEs BRI £, B
8t ,AGEs 5 R_REERH#ERNER.

IL-1B #1 TNF-o £ 5404 & 5 2 B 5 Y14 X K
BHARAER T, /- F 409 & 5 R BT 5| B AR
MR, FTET BN ER S RRERTR
FEREBNAT K, ERTHEER, FTBR
¥ZEH B1(HMGB1) BR— M EEM B A ER T,
SHEMRERMNEXRTEY, WESBARZHR 4
KAT-IBHESAEMENXRESY, &
HMGB-1 4 DNA 4 BB S 5E R/ /MEEW
FMAHRREEF, A% HMGB-1 M 5% 2%
AR HEMSE PRI RE R ERRB
£ EHREURASFREHNEEBE , FFHEA
W RN R A EIEEEEREYERL. A
HMGBI Tl5@E i3 W& LA 30530, SRFE R 40
R EI B BT A RS, 55 40 B 3R T M R 4L
KEPRBEEERSE GRS, BRHMRE
AFWEET Y, HMGBI SR M A ERFHLE

FHAR FENEROEL, BiLS TNFo« $F
BERENMNFRAERSEENRERMER"", LRLL
X4 1 4 AF R B FIE PEH SR R A o

BRI, X BSA-AGEs RIBIASMEFRMA
IE¥ FF4Mitk LO2 48 h f5, % BSA-AGEs [F &%
BERITFt 5, LO2 40 JU 38 7 32 2 e 00 ool .54 on ; [ e
LO2 ZHRu A - IR FE R 3 fin, 7R BSA-AGEs Xf
AEREFARAREHER AHREREREH
REEF L1 1 TNFa URBPWRERF
HMGB1 #) mRNA 358 BSA-AGEs MEATH
B3, 7B BSA-AGEs Al 3 £ i IL-18, TNF-«
A HMGB1 3K Wt — 25 (R it A A0SR AL £ % 5E
A, EE5 RS,

& LB, BSA-AGEs ] # ) A\ IE % JFF 40 B ok
LO2 M RN, (R FF AR AT, IL-18, TNF-a
1 HMGB1 8 B i RAE B 7 H B AT BE & AGEs
BERAGREE LM EREIHZ—,
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