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Effects of advanced glycation end products on proliferation and apotosis of
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[Abstract] Aim:To investigate the cytotoxicity of human renal tubular epithelial cells( HKC) induced
by advanced glycation end products( AGEs). Methods: The proliferative inhibition of HKC by AGEs at
different concentrations (0,50,100,200,400,800 mg/L) was accessed by using MTT assay. Cell apop-
tosis was analyzed by flow cytometry. The mRNA levels of [L-1B, TNF-a and HMGBI were determined
by RT-PCR. Results: AGEs at 100,200,400,800 mg/L significantly inhibited proliferation of HKC after
incubation with AGEs for 24 and 48 h, which showed good time-and dose-dependent fashions. AGEs
were also found to cause apoptosis in HKC. The flow cytometry analysis showed that AGEs increased the
proportion of apoptotic cells in a dose-dependent manner, while RT-PCR analysis demonstrated that the
mRNA expression levels of IL-18, TNF-aand HMGB1 in HKC cells were up-regulated by AGEs. Con-
clusion: AGEs can inhibit proliferation and also induce apoptosis in HKC. These effects may be related to
the up-regulated expression of IL-18, TNF-a and HMGB1 genes.
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B 37 4% 4t 1k 4 7= 4 (advanced glycation end
products, AGEs) RE#MRHELFRSELMA.
BRI R B2 I B IR BE 2L R LG AR R =
™, AGEs 7EXEIRIR B BRI A IR AL FT /R K M 3R
R EESERNEERRIBTPEEEENER.
BIRRBREERRBENE R RIEZ— KK
4 KBY AGEs XREY], BN KEFREIE
THRRFRG RN G REE RN PR
SMEFRMANE/ME LR MK (HKC) AR R,
W2 AGEs X HKC pyA KM HIE A REBRETH
A, E T U E AGEs XFE M R fE W F IL-1B,
TNF-o IR RERF REBEKEHL BL”
(high-mobility group box1, HMGB1) ik KB I, IF
1 AGEs X} HKC [ #HAERILE

1 BEMFTE

1.1 #¥ ,

(1) =AM DMEM 55375 (Gibico 24 8])
Ba4 I (Vi EH A ] ) (B BE (Sigma 24 7]) (6
FLH 96 FLEE AR (ZE Coming 247 ) JMTT Fife
PINE(Sigma 2 7] ) \Trizol fl Tag DNA RS E( L
HRE{§# ) . dNTP, Rnasin #1 Oligod T (TaKaRa 2%
7)) \M-MLV 3 %% % B ( Promage /A 7)) ; BT 514739
HEEET AR,

(2) Mk AN'B/MVEEFHHEHR (HKC) B
AR 2 EIRE,

1.2 &%

(1)4aMutEse  HKC 7E &K 8 10% fa 4 1
&1 DMEM SE 2535, (KB 85% CO, .95% &
BE37 C 44T %, ML 80% @& 5 A D-
Hanks #¥E% 1 K, IMARE S HR 0.25% HIBEEE
WAEEEMAR BRI W, WITRARE R
1 000 r /min 2J.0>3 min, 3§ E#¥, £ 1: 4 FEER

(2)AGEs (ks & HRBSUR[21HREN
PRAI ] 4% e 35 b B4k 4 i ¥ B & B3 (BSA-AGEs) .
R AR5 60% N EBEH(BSA),
1.6 mol/L D-%j%5%%, 0. 1 mol/L #EFELF 0. 5 mol/L
PBS, £0.2 pm EEBIERE, F 50 TRE4 do
REIREYSHESERR G 25 R B o, #l &
18 BSA-AGEs % T4 Fi. B/ BSA-AGEs ¥ G
T PBS, £ 440 nm/350 nm( & ST K/ BRI K)

human renal tubular epithelial cells

WERNM(AU) , L AGEs SEBEREARN
46.6 AU,

GIMTT R AMAKME R B 4K
9 HKC 4R j 70 F 96 FLAR, S FLAAMEH 5 000
NRE24 h BERTFREMALEEKES 0,50,
100.200.400.800 mg/L f#) AGEs( AGEs Fi Bk i 0
AB/ITZAXTEL), BMNAEKERIANMEA,
4 7I353% 24,48 h FHFLIMA MTT % # (5 mg/mL)
20 uL,F37 CH4LEME 4 h FEIEER. DOERF
FLAESF LER, BRLIMA 150 pL ZH TR, iR
% 10 min, {55 TN MR, HHF 570 nm JK, 7
BN L MIE A FLRLE (A) fH. KA AGE REWE
0 mg/L BHARHEIE J120 100% 3 FRIH R S AGHMRE
KME R AREKTHE = (1 - Agpaun/
Amanm ) X100% _

() FERAHRNER BT K # HKC
ML 2.5 x 10°/mL #FF 6 LR, L 2 mL, 3%
F£24 h BB R TR IMAR R R B E (0,50,
100.,200,400,800 mg/L) fJ AGEs, 48 h J5 i & 4
B8, FATRYS PBS YR 2 K, (AR B H T0% ZRET 4
CHEEDH, UL 20 pg/mL RNase 37 C4LH 30 min,
ARG R AR EXTERE 50 pg/mL, 8%
45 30 min, WA HMAHTHRRB TR,

(5)RT-PCR #& i IL-1B, TNF-a, HMGB1 mRNA
FEKFE BOT A KM HKC 4140, #3524 h
W BE BL3T IS A BN R B ¥R BE D 0,50,100,200,
400,800 mg/L fj AGEs, YEF§ 48 h FURE M., F
Trizol #:1R & RNA, B fT 3% % (RT) REZ R E
#HRRR( PCR), PCR KA % :10 x PCR buffer
(& Mg*) 2.5 uL,dNTP 1 uL, EFi#$31#%& 0.75
pL,Tag B§ 0.4 pL,cDNA 2 pL, 3K 17.6 pL, 3
B MR RS HEMHE N BN 94 C 5 min, 2
#£94 C 45 5,38k 57 °C 40 s, ZEH 72 C 40 5,30 4>
3R, 8BS 72 C ZE/# 5 min, L) B-actin HHS],
NEERNSRBESIUFFILE L.

B 6 uL PCR = H)F 2% B B BK i 16 e o vl 3K
45 min, ESMTTMEFHR, AL HIRELER
i3t PCR kR #ATREMETH, B RHEEN
PCR %% 5 B-actin &3 MK BE(E LAE N & EH
mRNA WX KA R,
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A ER5IY B 15519 FYRE
IL-1p  5'—CTGTCCTGCGTGTTGAAAGAT—3’ 5'—CAGTTGGGCATTGGTGTAGAC—3’ 389 bp
TNF-a  5'—CACAGTGAAGTGCTGGCAAC—3' 5'—GGCGATTACAGACACAACTCC—3’ 567 bp
HMGBl  5'—CTAGCCCTGTCCTGGTGGTA—3' 5'—AAATGGGCAAAAGCAAAAGA—3’ 415 bp
B-actin  5’—TGGGTCAGAAGGATTCCTATGT—3’ 5'—CAGCCTGGATAGCAACGTACA—3’ 276 bp

(O) Gt BLBEBAE UL + R
(% +£5) /R, R SPSS 11.5 it B b T N &
FEMP<0.05 B, ZFAFRITFEL

2 #R

2.1 AGEs 3 HKC gifig K MslEm

MTT 25 .78, 24 AGEs SR & ¥ 9 50 mg/L,
PRIE24 A48 h J5, MBI REE AX BA KK XS
HEI#BE X (P <0.05) ;T 2§ AGEs i & Wk &R
100,200 400,800 mg/L B, I £ 7 24 148 h H
B AH 28 & K T 0 B4 (P <0.01) ;T AGEs Xt
HKC 40 i 4 K B9 40 ) /5 I B8 AGEs Jit & ¥k Ji ) 14
A e R I TSR (K 2) .
2.2 FwA WD

JAT-40 B DNA OL3RE FE 1K, 78 GO/G1 AT
HI—/NF DNA 154k 3 8 a9 u, I B — %K

Count

W, SUPRANML YA o (AP i), 4% AP i i L] 43
WG AR T R, RitERER, AGEs g KK
S50 mg/LASKBATXEEERINP>0.05),
HASH S RAMLLHN P <0.01, HFfiZF AGEs
R E R E HKC g AT it m. BR
ZRIE1 %3,

#2 AFFEESRE AGEs 3 HKC 45 4 & 30 %4 B

(x+s,n=3)
p(AGEs)/ %h 48h
(mg-L7") Afd 0%/ % AfE WH%E%

XtH 0.980.13 1.12£0.18

1.08+0.13 3.5720.36"
0.92+0.09 17.86 +0.26”
0.8120.07 27.68 0. 4%
0.69£0.12 38.39 :0.33%
0.58 +0.08 48.21 +0.27%

50 0.95£0.08 3.06£0.28"
100 0.85+0.11 13.26 +£0.37”
200 0.76 £0.07 22.45 £0.26”
400 0.63 +0.09 35.71 +0.30%
300 0.52+0.12 46.94 +0.352

5} BRMAHE,1) P<0.05,2) P<0.01

Count

50 100 150 200 250 50) 100 150 200 250 50 100 150 200 240
(x 1,000) (x 1,000) (x 1,000)

FL2-A

FLZ-A

50 100 150
FL2-A
3

{x 1,000)

FLZ-A

m0 250 50 100

150 200 250 3100 150 200 240
FL2-A (x 1,000) (x 1,000)

FL2-A

A:X+H; B:AGEs 50 mg/L; C:AGEs 100 mg/L; D:AGEs 200 mg/L; E;AGEs 400 mg/L;F:AGEs 800 mg/L
1 ARREHE AGEs 4% HKC MM R4 R H
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£3 TEREBRE AGEs 47 HKC M/ MmiE %

(ts,n=3)

p(AGEs)/(mg - L") W2/ %

X 2.2z21.5

50 2.5%2.3

100 7.1x1.8Y

200 11.8 £3.3Y

400 17.8£2.6"

800 25.3x1.4Y

1) 53¢ RA L, P<0.01

2.3 RT-PCR # @il IL-1, TNF-a, HMGB1 &
mRNA %%

RIS B AGEs (50,100,200,400,800 mg/L)
fEF HKC 410 48 h 5 ¥ L8 IL-1B, TNF-q,
HMGBI %[ mRNA f735, 5K B HofE 5574 4
H%RHE BEGH¥E X (P <0.01), AGEs 7%
5 HKC 4Iji:5 Lk 3 HEE A mRNA B4 7R
fRHiE, B % ACEs Jf %K B 4 7, IL-18, TNF-a.
HMGBI 28 ) mRNA HI3) 3 K Pt Bl B35,
H AGEs & E K E 4K HMGB1 # A mRNA &
EHETF IL-18 7 TNF-a B1%357KF (P <0.05),
ZTLE 2 k4,

all-1 B4 Mk E

M 1 1 3 q 5 6

b TNF-aff ki

M 1 2 3 4 5 6

¢ HMGB H ik P

d.f-acting’™ Ky Bk PR

M:Marker; 1:34B8; 2:AGEs 50 mg/L; 3:AGEs 100 mg/L; 4:ACGEs 200 mg/L; 5;AGEs 400 mg/L; 6. AGEs 800 mg/L
B2 AGEs % HKC 48j IL-1, TNF-a, HMGBI £ mRNA Fx/KFEHEm

4 A EFRERE AGEs 3} IL-1, TNF-a. HMGB1
EH mRNA REMENE (22s,n=3)

p(AGEs)/ KEHE
(mg- L") IL-18 TNF-« HMGBI
oy 0.45+0.03 0.13£0.05 0.80 +0.03
50 0.50+0.02"” 0.19+0.03 0.89 +0.01¥

100 0.66 £0.02” 0.27 £0.022 0.97 £0.02%
200 0.71 £0.04"” 0.33 £0.03% 1.17 +0.02%
400 0.79£0.01” 0.40 £0.04” 1.30 £0.04”
800 0.88+0.03” 0.45+0.02? 1.52:0.03%

5% gxtBaEE, 1)P<0.01,2)P <0.01,3)P <0.01

3 itig
RS RS RREENB I S —,

ELENFHARPERBNIEREZ—, HIR
WERERIGR IR AR, ARAERRS AGEs &
EEVWRR. LYK T8 IRR ORI,
R A REINEE AGEs ML i, @ ot LA T B A
BT R R B - — T B SR A3 (R 3E K, s
I EBER A B /DR BRI R 1L, AT K,
AT S 08 BR v B 7 (9 & A5 — AGEs 5 R4
| AGE ZAE%5 4, RIBUE /N R R 40 L & AL TNF-
o MCP-1. 1l /ME#T 4K B F( PDGF) % R AE#
YT, S BOR EAR 1 SR AE , AT ISEAE SR A5 B &
BE . HEMBRARERR B RNREEER
B /INERBOBE AL, {ELE 3 B BF 5 B GE SOM IR A B B4
R R EET M EEFERERNERLEF
BRERP, BANE T R R R F TR TR
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PR FEE ANTR0E R B B b B —
HNR, B T RAE SN FERE RO R B R 2
FEEA, BMREFRRATR AR Z —, FERA
R—F B RRB AR RSN, R RAER F

BaAlEAUAR B A ER N AGASURGNXEE

E,IL-18 # TNF-o £ 2 5 R IE K B AH X 4 2 3 BH
T, 2 5HRRIES RN Z T EREE; R X
RAE A F AN B RE W AR X ER
EBRARYT K. SRR BYPRERTFESI
EYURKREERIER N AR R X RN R, B
BRERFERRFFERBRE, EHTEERHA,
BEX® £ ¥ EH Bl ( high-mobility group boxl,
HMGB) E—MEENMYPAME T, SRIEXR
Y], At 2ERZ R AR T BB IR
R HIXRESS . HMGB-1 £ 30 4RI A H
hRABIAN—-FEAR, BHARKER ENE
BEEMSL" . B HMGB-1 /£ DNA 4 EH
EH5HEFR/NMMEHN AT ERER BHEX
HMGB-1 M2 5 THEMRERKEFNSE, FiF
WU B B AT 4 40 B B8 6, 4 P38 7 LA B R 3R 3
BN BLEBE MREANSER I EAEEES
LRPAEYFER . M HMGBI W] 58 it 7% 4k 41 Fa 19
EEhaw, LT AR A SRR ASE,
Sqs st s EREEAEAE
B85 B HMAENRNSES ™, HMCB1 5
BHMERAMEAFHEEA &Pk R g at R M
B, 5 TNF-o SEERENREEREEENR
R RIS M SRR KN R 4 S 4R
ialinp Al

ABRS, Y AGEs WKL FROANEDE
b R 4nBa bk HKCA8h B, Bfi% AGEs IR MR, &
NEE R EZ R, B, A TR
ARRIIE N, IESL T AGEs XIE/ME LR AR ET S
YR, SR BREMARAERETF IL-18 F1 TNF-. a KA
B4 5 HF HMGB1 gy &KX B HRE M, B
HMGBI fFXKFHE FRIFMEF, #£27 HMGBI
TEB A AR A 5 SR PR R, S TR R
ERNERLAIEE,

L b TR, AGEs W] 3 il 'F /NE b Bt 48 M bk
HKC #4387, (R MM AR T, IL-18.TNF-a,
HMGBI1 %8 M RIF R FHIB BT §E R AGEs Xt
NE/NE E MR HKC FAEFEERNEEN
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