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WiEM BT A EER RS e B B Ass T B (" EPRER MR L E R ICU, & K
400014 ; *H R — A RER LR, FE K 400010)

= HIY BT EEEEET (polydatin, PD) X B4 5 4 (hypoxia/re-oxygenation, H/R) 'V /N T B 20 52475 14 £
PHE. Jiik TEBREAT A 5% N, 5% CO,IREG ARG EIREE K AT i /N T 41 (human kidney proxi-
mal tubular epithelial cell, HK2 ) #8345 ARG AbBH43h 4 41 IEH X IR H/R 41 \PDTC 401 PD Zb B2 | B X R 2 S 2 35
PISEGAA 24 h )5 52460 6 h A 3H MITT kA I 48 st 450, SRS 20 A 2460 NF-kB p65 45 1 3R3A 1% B0 , RT-PCR 46l ICAM-1
mRNA %35 ELISA BEAGII ICAM-1 2 IR OL . S5k PD AL BREH & XS0 I [ 0 HK2 4i i i W] 3% 2 T H/R 41, 40
TR B3 (P <0.05), PD 4b3Z NF-kB p65 # H [P, ICAM-1 mRNA §% 5% & ICAM-1 8 (H 3RIA B0 SAR T %) #f
MG 255 (P <0.05) . PD AC3ZH 55 PDTC 20 4% Xof Jig BF [1) o3 99 25 TR 48 b LLAC ) T W G222 7 (P >0.05)
g5 PD X H/R ¥ HK2 A4 BA — @ iR e .

KRR BRI 5 AR AT A HIK2 A% A 1B 5 20 ML ) 6 R 43 11

R EEN S R285.5;R364.4;R692. 602 XTERARIRAED . A

Protective effect of polydatin on hypoxia/re-oxygenation induced HK2 cell injury
HU Yu-hang', WANG Xing-yong', HE Su-rong’, YANG Ting-fang', XU Jing', XIONG Yi', ZHOU Hai-yin', HE
ROIlgl ('ICU, Children’ s Hospital, Chongqing Medical University, Chongging 400014 ; *Department of Pediatrics, Chongging First Peo-
ple’ s Hospital, Chongging 400010, China)

Abstract. Objective To study the protective effect of polydatin ( PD) on hypoxia/re-oxygenation in-
duced HK2 cell injury in vitro. Methods Human kidney proximal tubular epithelial cell line HK2 cell was
used as target cell. The cells were divided into 4 groups: control group, model group, pyrrolidine dithiocarbam-
ate (PDTC) group and PD group. Except the control group, the cells in the other three groups were exposed to
hypoxia for 24 h, 30 min before which PD and PDTC were respectively added to the culture media of PDTC
group and PD group, then to normoxia for 6 h. Cell survival was assessed by MTT, the protein expression of nu-
clear factor-kB (NF-kB) p65 was measured by immunohistochemistry, the mRNA and protein expressions of
ICAM-1 were measured by RT-PCR and ELISA respectively. Results The HK2 survival cells were significant-
ly more in PD treatment group than those in model group (P <0.05). The NF-kB p65 expressions, ICAM-1
mRNA transcriptions and protein expressions of HK2 cells, were significantly decreased in PD treatment group
compared with those in control group (P <0.05). There were no significant differences of the parameters men-
tioned above were found between the PDTC group and the PD group (P >0.05). Conclusion Polydatin has a
protective effect on hypoxia/re-oxygenation induced HK2 cell injury, presumably via inhibiting the activation of
NF-kB, downregulating the ICAM-1 mRNA transcription and protein expression on the surface of HK2 and fi-
nally reducing the adhesion of polymorphonuclear neutrophils.
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BATEA, 55 R RE X i SR A HK2 A s 5 R b 1 5 2121

SV 2 40 3 e s 9 2 A 1 D B DL ARG
ABETER IS /INE E B AR Lk (HK2 40 i) 4 52
SR, PRI PD X /N T R A 28 A 4547 1)
R AER]

1 #REFE

1.1 #4

N /NG T 4 gk HK2 (human kidney proximal tubular
epithelial cell, 25 E41 415535 400 P2 ATCC No. CRL-2190) Ity
e R B SR O R G FRRIG A T (R EE TBD 4
F)) ; DMEM #5537 55 (3¢ [F GIBCO 23] ) 5 MM e — k2 5 HH
(Pyrrolidine dithiocarbamate, PDTC, 3 [#] Sigma 72\ &) ) ; MTT i
F( F2E Amresco A T]) ;ICAM-1 ELISA i35 & (R 4A 9 T 82
HIRAF]D) s SbL A\ NF-kB P65 £ v i Hi A (32 E Labvision 2
A s RESTRZHAN & (MY TERA AR ) ; RT-PCR
& (UM H R A BRA R 5 PD 45 8 (R 7 ERFR 2= 3
A E) .
1.2 7%
1.2.1  YAfsE3E & B8 2 4 (hypoxia/re-oxygenation, H/R) 4
Gt B gy HK2 UM BB 3% T & 10% R 4016 4 s
B DMEM 35 3% Herpr, 242 35 300 i ARGk 70% ~ 80% B,
0.25% JFEABHHIL &0, e R R E R, FEE Ja Mk
BE,5% CO,,37 CMEAHIESR 12 ~ 24 h WikE, AL PUAT TN
JC I DMEM $535% 5 v R4 J5 P A JCHE TC I3 DMEM $5
Fedk RN AT AL BE . D I B 0 IR AL B AR T
5% CO,,37 CHFHiHh ;@ H/R 4. BEFER TBLE AW, FTIF
TR PR AR IR A 2, LA 2 L/min ) B B AR
ARESUE(95% N, 5 5% CO,)5 min, § 484 A UR
O VRERAEZE 0.1% ~0.2% , [FI i & P E H 0 i, i — i A
37 CWEAEMN o B4 24 h JEECH  TEART & 0HE DMEM 3557 E
A 5% CO,,37 CHEARHAREEEFR 6 h; 3 PDTC 4 A 5 4
i 30 min FEFLHA PDTC(NF-kB B4R AN ST, 2005
50 pmol/L) ;@ PD ZhHRA - B4 5 4R 30 min AFFLHIA PD
(44 )E 0.5 mmol/L)
1.2.2  MTT 300 2 40 A 44 HK2 41 #5273 1 B3 fL 1. 0 x
10* 4B 96 FLEE MR P, 45T H/R b3 5,490 nm &b Ji il
PRASCI 5 & FLIBOCRE (B[ D(490) ], B8 FL, B S IR,
1.2.3  RT-PCR #:1 ICAM-1mRNA [#3k SR F RNA
PRI S vl W] AR R PR 4 S RNA | FF 0656 5% 1licDNA
LLidE i cDNA SRR, 75 Taqg DNA RGBT 47 PCR 374,

SIS BaCmk (2], i 5'-CAGTCACCTATGGC-
AACGAC-3" , T if%:5'-ATTCAGCGTCACCTTGGCTC-3', B-actin
7. 5'-CTACAATGAGCTGCGTGTGG-3", T ilf:5'-AAGGAAG-
GCTGGAAGAGTGC-3', PCR #4825 4:.94 °C WiAS 4 5 min,
94 °C A8P£ 0.5 min,60 CiR Kk 0.5 min,72 CHEH 1 min, 3L 34
AMEER, 55 72 CHEM 5 ming 2574455512 243 bp 1 527 bp,
PCR ¥4 1. 5% B Wi EE K fa ik, B ] Quantity One #E i i
1G53 BT RGEAN BROT XS 4 Bl HEA T BT
1.2.4 ELISA dkzilZufudsss LG ICAM-1 & AL

IIAFFIURE S 100wl AR K 450 nm 2072 0O R fR .
1.2.5 ALK NF-«B po5 1931k 4 CRYNREfE
MU o % S e A AL R G U ] 5 48 A 20 BRUE 47 NF-«B
poS e AT, i, B A 4FI . 38 Image-Pro Plus 5.0 4%
PEEAT I R HDLE BE LU R 734
1.3 %t

LIEER v £ 5 o8, ] SPSS 10. 0 GEit Bk 474t
b BR 25 )R B 3R 5 22504, T LSD KG9t A7 s LA

2 #R

2.1 HK2 @t 88 8T & F I

R A 22 WM R MBS HK2 40 AR ORI« 1E 3 o BR 28 40
MR B4, B2 PY  diiREcE R 2 Tt ar s /R 4400
Hirie I b i/ MOV RE S Ao T e, At SR G 22 | TR 4
FATRC, 40 (R AT L35 22 40w i s PDTC 2 PD Kb 3120 5 1 5 X
Y HEIESUMAE R R (F 1),
2.2 MTT & 457

H/R 415 1E % T AL AR e, 16 40 A s I 2 08 /0 [ (0.394 +
0.084) vs (0.513 £0.121),P <0.05], PDTC 4 (0. 462 +
0.089) . PD kb FH £ (0. 457 £ 0. 104) JE M % & 5 H/R 4
[(0.394 +0.084) AL I £ 22 2 W3 (P <0.05), PD 4b¥
215 PDTC A b Te i E# R (P >0.05)
2.3 PD &t H/R %% HK2 2t NF-«B ik 49 %vh

HK2 20 1E 5 % R P UL NF-«B p65 ZEANIE )G 2
FIBHVERRIA . AL T UL AIAR B B A% 44 NF-kB p65 BHE
Feik, BHMEFR A T A v Uk I 2 R (B 2) . /R 4
NF-kB p65 BH:5 1E 8 X6 BRLH L dae , 238 A YL €58 B R3] ik o
H[(0.301 0. 058) vs (0.127 +0.033),P <0.05], PDTC 41
(0.205 +0.052) .PD ZbFHZH (0. 218 +0. 061 ) NF-kB p65 [H¥: %
TR H/R 2H(0.301 0. 058) ¥k TR, 2255 A W EFEME(P <
0.05), PD AbHH# 5 PDTC 4 ek, 2R AN EA B EW (P >
0.05),
2.4 PD s H/R %% HK2 #m e ICAM-1 mRNA B &

& KA

RT-PCR 257 & R % B, FERIPIRAS F HK2 40 i 36 35
ICAM-1 mRNA (WAL (E 3) ., SIEF XA L, H/R 4
ICAM-1 mRNA K ERAHFERAE 1, 2R BA ST #E (P <
0.05), T A PDTC K& PD T ¥iJ5, H/R i § HK2 41 i
ICAM-1 mRNA KRB B, 5 /R b, 25 58
(P <0.05), PD 4hHiZ5 PDTC 4] i, 2 AR E (P>
0.05,%1.3),

%1 H/RiH5 HK2 4 ICAM-1m RNA 2 E L5 ICAM-1

ERREREBER

205 6% B AR M ¥ E (pg/ml, ELISA)
TEH X B 0.14 +0.03 963.52 +109. 81
H/R 41 0.29 +0.06* 2029. 54 +154. 80%
PDTC 41 (50 pmol/L) 0.17 £0.03"> 1367. 64 +113.04>
PD 4bFEZH (0. 5 mmol/L) 0.18 £0. 05" 1425.39 +222. 72

a:P<0.05, 5@ ts;b: P<0.05,5 H/R Aki;c ;P>
0.05,5 PDTC a3t
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2 RBENERNEH HK2 A NF-«B p65 fjRix

2 3 4

<600 bp
<500 bp
<400 bp

<300 bp
<200 bp

B-actin—

ICAM-1—

<100 bp

M: #f; 1. B3 40; 2. H/R 48; 3. PDTC 4834 PD &3228
E 3 RT-PCR 7%l H/R 5 HK2 40 ICAM-1 mRNA XX

3 itig

PNV b B B ok S AT i B ) I, B R R
BRSO R LA — , L S O O e ) 3 S
T 22T 1 A I R A R At 2 AT 9
SRS 53 1) e BIL A o 3 T R A L, RAE
2R L B RN T A RO S5 A S B S

NF-kB J& 1 Fh Z2200] 175 5 AR 58 % 5, BER 7
Z RN AR IR AR DX 7 B A, T AR A T A
ML . ARZWTFERW, B B A5 1A P U 45 B i P
REEMOIA B R . # AR, JOiE PRy NF-
kB R Z LA P65-50-1kB = 5 {A iy 1L xUA7 7 T 40 Jfd o
e, Horb TkB SR A5 40 AL R T, 24 40 52 38 )
PR, AT TB e AT B R 1 T I A , POS-50 — SRR
HENZH LA A -5 AR I 1) B DR 45 5 T i 8 2 =3, LT Ak
RS2 B P AR DI . NF-«B R RLJE AT
] B kB S A R R 3, LT it 3 P 55 26
53 (ICAM-1 VCAM-1) , 4fi jfa Xl - e HAZ K (1L-1.6
8, TNF-o) 45, Combe %7 SiEHA GRS /E A 1 A~ 18]

(SABC x400)

Al BEiE A R NF-kB X —if 1247 ICAM-1 16 1%
KRR o PRSI FFE I SR R AR, A A
TE A8 PN B A M 3R T8 7R 2 B B AR 2 BN e BB AT 22 R
FETR AV & 2 T #% B 40 i@ ( polymorphonuclear neutro-
phils, PMNs ) 3% Fl 3048 1) 88 B0 98, Ho o+ S a2
PMNs K U457 A Kz 240 R 2 T 1) 285 B 53— AH AR FH A 4
T R 1 X B 0 - B IR o N AR UE SE AR
Ja B /INE LR AT LU= A ICAM-1 412 2 )=y 35 98 4 4
PRI, B B /N W SR R SR SR R T AT
£ B CD11/CDI18 #£ 4 Z F1 ICAM-1 7 5l 1fiL 753 1
BB 0 2 LR R B EE R . NF-xB 1L
ICAM-1 mRNA FiAH % ICAM-1 451 PMNs 2L [ 1)
A R 56 R AR B 12 IfEE—E IR R

FATHTHIA G &30 PD f8 B W FRAR N 3 AR i K
ST 2 i i il A T35 M B il A 80N it 0% 4
B, Wl SR I VR T A 1, W A I 2
SURERASAL s PD REIRG B A ST AR A1 e
22 NDA £ &, $2& 5 & ) SOD , GSH-Px , CAT {if
PR, A0 S A K T B, O/ 4 240 P S I i, U 2
MR 2T RER T, X Jmy b o s 1 453 495 EL A BH I 7
Ryt

AWFoY 2P Bl H/R 2H 40 o5 B s 0, 2
PRI BE S5 Ao T B, At b ORI 22 | S SR EL, 4
L[] B U035 Z2 4 L s NF-k B p65 BH 1 2535 10 44 4,
543 85 A ] 22 0 B s ICAM-1 mRNA K28 3Rk = 1]
W EJE. PD Ah BT 41 M B NF-«B p65 BH 4 3
ik ICAM-1 mRNA K& FRE &5 H/R 4 R
BRFE, T PD AbFR4ZE 5 PDTC 41 Fhd, 4% Tk I 46 4
Yo ErE2 5. $&/R PD Al fgidE o M0l H/R 45145
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T HK2 4 rh NF-«B (935 4k, JE 1T T % ICAM-1 25
2RI BN BERR i H/R 1 /NVE L
B a4t Sz PMNs BOSRAERE . $275 PD Xf H/R i
SRV L R R o £ T RE R A — s BRI,
HARHIBLH] AT BE-5 HAW G NF-«B B354k, 8 HK2 41
Jgrf ICAM-1 mRNA Ko 3 H A9 i BE 23k, a2 1 40 i
B A 5 o
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