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(+7+) BRAERAKA p33( +/ +) RHEBRIGITA .p53( -/ - ) RAFE KA R p53( -/ - ) RHHBRIGF A @ A
B IRIAAY, FRHEESS 0.1 A7 d bFEsh , RIVERCE (47 B 1E B S0 IR ) A . HE Je s B 2 200 B AE , S s i Ak
R NF-kB 2 11933k , Western blot & S A p53 13R3E , 31 H EIG Z5G BEHT R G NF-kB (933K E47 21 74y
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Glycyrrhizin-18« protects against renal ischemia-reperfusion injury by upregulating

pS3 expression

LI Kai-long', HE Ya-ni', ZHAO Ling", WANG Hui-ming', CHEN Lin’ (' Department of Nephrology, >Laboratory of Trauma
Center, State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Surgery Research, Daping Hospital, Third Military Medi-
cal University, Chongqing 400042, China)

Abstract: Objective To investigate the effect of glycyrrhizin-18« on the expression of p53 in renal tubu-
lar epithelial cells after renal ischemia-reperfusion injury (IRI). Methods p53( +/ +) and p53(-/-) male
mice aged 2 months were used to make ischemic model by clamping left renal hila for 45 min, then immediately
and on each following day, the animals were treated with glycyrrhizin-18a (20 mg « kg™' + d ") or normal so-
dium ( control) by subcutaneous injection. On day O, 1 and 7 after reperfusion, renal tissues were processed for
morphometric observation as well as NF-kB and p53 proteins analysis, using HE stain, immunohistochemistry
and Western blot, respectively. Results In the IRI kidney, renal tubular necrosis was more severe in p53
(-/-) mice and normal sodium treated mice than in p5S3( +/ + ) mice and glycyrrhizin-18a treated mice (P <
0.01), respectively. The expressions of p53 and NF-kB proteins began to increase on day O after IRI, but the
expression of NF-kB protein began to decrease on day 1 to 7, while the expression of p53 protein was still at a
high level. The expression of p53 protein in p5S3( +/ + ) mice treated with glycyrrhizin-18a increased obviously
compared with that in p53( +/ + ) mice treated with normal sodium (P <0.01), but the expression of NF-kB
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protein decreased obviously (P <0.01). The expression of p53 protein was negatively correlated with renal tu-

bular necrosis and the expressions of NF-kB protein ( P <0.01). Conclusion Glycyrrhizin-18a may inhibit

the expression of NF-kB protein by upregulating the expression of p53 protein, resulting in relieving renal tubu-

lar necrosis.
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SRNE Sz o] A2 B 1l F-RE 73 $1 475 (ischemia-reperfusion
injury, IRD) %S/ NERICHEENH Z " %
SR~ NF-kB G PEHG ] Ge 2 B4 8 2R i
I FERE AR5 45 5 | 2 2y T RE e 0 Y P R A
pS3 XF L R S TR % A B 3 AR 7 A Y A 4R AE
FI20 RR 9T e B, pS3 i 1 X NF-kB 3 1 14 40 1 et
SRRz WA R o 2 o A A A
P RRLIE N NF-kB 1945 G 00 A B 0y 9 il 4
FHY R 18 o A S 30 A B4 5 A LB ) i
i NF-kB 28 (225 A s A m g e . ik,
FRATTHED H BHR 180 1AXT NF-kB 23K (14410 il 4 FH ]
feidd o pS3 AR, MR — ki, AT
30 3 A N0 B B U R R A AR A, W
HUR 18a PN HIE pS3 Al NF-kB 2K 14 22 3K 1) 5% 1 L
o p53 55 /NERFEAN NF-kB S HFRIAZEB R FR,
PRI H FEIR 18 MAXT TR B R AP AL

1 #REFE

1.1 ##

L1.1 seeshy p53( -/ -)H C57 FRA3E A NIH 5,
TEFR B BF I SR 5T B 280 34 rh ot (FF 6 4K SPF 452 55 30
YIbRAE) Tl IR M BEAT [R] 2R BEAH, pS3( -/ - ) W5 C57 BlAs
J5 R4S pS3 e T B, MEPE pS3( +/-) BURTMENE pS3( +/-) 32
e J5 AR AT I 2 A St B 60 H, Horfr pS3( +/ + ) il p53
(=7 =) R4 30 H RBTE 514 (23.8 £5.21) g fI(25.2
4.7) e,

11,2 FEEGH Abi/hR ps3 ZFRESUA(1:200, , clone
FL-393 ,code: SC-6243 ,Santa Cruz, USA) , #afii A\ NF-kB p65 £
FEREDUIA (S Santa Cruz A7) ,S-P 35 & A1 E T4 1gG (L
A /AE) , DAB (code; 3468) & {835 & (F+3
Dako A H]) , HHER 18a M (T4 I HFIK) B IE KK IG 245
A BRAA IR HE (HiE5 4 200001302) ,

1.2 7%

1.2.1  Bhp AR 4l 2L bR A Y i OB YA Ry ST
iz FATRT SR R 60 R Sz8e BT pS3 ( +/ +) BUH B R
IRITHL(TL ) \p53( +/ + ) RUERRER KA (C1 &) \p53( -/
=) BUH ARG YT 2 (T2 2H) A pS3( -/ - ) Bl A BRER K 40 (C2
41) AF4115 H, 280 Supavekin 45" 77 15 1 57/ BLEL U
JUE TRT BEHY . g i 13 SR BT AR T ( Avertin, 0. 016 ml/g) BRER/INER,,

TS TS MPTEA D 1.5 em A, WS U 22005 3%,
TCAN ) Ik I BT ML 45 min , FF 75030 ke , B EPR &0 1 )5 %
PATIEI , (0 TRTAEHY T BFAE TRT AEH0 8 il f R 220 (UL ' JUE
RMBLLA) AFEA A 5 N R T IEARA FI/E O d fiH
o XTHABN Y IT 46 S T FE AR 18 AN AE JLER K 4 21 (T
T2 LR T TEAT 180 ACHT 0 20 mg - kg™ - d 7 C1 A
C2 HFELS T E M AEBERK) o /4 5IHE IRLS 1.7 d B4
AbBE S /N BB B IERRAS . @R AS 4 BRI/ B  JE R
TEAYI A A , B W IE 3 30 Dk 58 43 Wi AL FE 3l 4 , W AR WU
(A EAE BB  SORYATHIIE B JE, H & DEPC | PBS #f
VB NEL minf5, —PE LI 40 o/ L 2 5 WL 5E J5 VF A0 i
3% HE Je 47 20 21 W48 o i 4 Ak e 24T NF-kB 25
W5 53— 42 2 1 /E Western blot #5 p53 &1,

1.2.2 BN HF8 br B U Ty 7%

1.2.2.1 'BHZUHE o —fRALUFNE RISy S
Megyesi 45" {1y )7 iR ARt . HE Yoo, 685 F 0% IRL S B
INERFE A AL, B B NEIRTE S 0 ~ 3 9.0 94, TTIRTE; 1
G, RBCJRIBRAE B Tl 173 JER N, 2 2 AE i i/ MVE Y S3 BE;2
9 SRFURB Y B B 2/3 YWl 3 9, BRI S a2
1.2.2.2 B2 NF-xB p65 ik K R S-P i
Kl B4 pm LAY ZIY) R AR K AL, 12 30 ml/L
H,0,m 5 min( Z B IR ot A0 A0 s ), 221K Bt
RIS ming, JNIEHE WLAE M A S, RO —40 (Hi NF-xB
p6S ZHT A 1: 100 Fike) FHihR 1gG A1 S-P k7l , PBS ¥k 3 WK,
FIDAB B, KR AN E L Y K GBI Kb R )5 Sk,
' ) R0 o v 2 A €, 25 R B P o

1.2.2.3 Western blot A& illl'f 2041 p33 5 H AU FRIA A3
"B 2H 2H 25 4 T 24 f YR (50 mmol/L Tris-HCl, pH 7.4, 0. 1%
SDS, 1% NP-40, 0.5% F=%IHfR4N, 100 mmol/L NaCl,0.1 mmol/L
JEPURREN , 1 mmol/L AL EH, 10 pe/ml B 2R 1 G057, 10
pg/ml SERREEE, 10 pg/ml B FABHDH A 10 wg/ml HH
BRI ) B, SIEARSIIE EIEUK 130 min, 4 C RO
(20 000 x g)30 min, YW4E 5, I BCA 357 & (code: 23250,
Pierce, Rockford, L)l L& W& H B E ., B 40 pg FEH
RS, A 2 x JIAE 22 i [ 125 mmol/L Tris-HCI (pH 6.8) ,
5% N =B, 2% + B EER RGN (SDS) , 2% B-Fitk LW,
0.001% V51 1 J5 FH 10% 04 -+ 98 FEA IR 5458 R A4 Tk Fre B e
BEATHLIK o [A) I A JE b 2B ) 2R A 1 AR 1E 2 B 1 (code:
7727, Cell Signaling Technology) . VKL 7K Ji5 , ¥i 2 H ¥4 2 3|
PVDF & (Millipore, Bedford, MA) |-, 2% o7k g 0 5E g
Ketr B R o e, FH 5% RS A4 W%t Bt A7 s v 2R
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A:pS3( +/+) RHFEBRETH;BpS3( +/ +) AAL LKA C.p53( -/ - ) K HFBRGT4,;D:p53( -/ - ) KA K4
E1 ZAZEBIRIF1d'SHL NF-«B p65 k% (S-P x 400)

FEH, 7 5IA 1:2 000 BT p53 —HTFi/N LS E F 55
[&Hi1A& (code: Ab-5, Lab Vision Corporation, USA) ,4 °C i1,
i 20 % [ 20 mmol/L Tris, pH 7.5, 150 mmol/L NaCl, 0.
05% (PARBUME0 il 20 J BERR S , 23 5 s aod 4801 ) g 45
A1 =47 1L EHT % TgG-HRP(code ; SC-2004,1: 3 000) 5111 E4HT
/B IeG-HRP (code: 12-349, Serologicals Corporation,1:3 000
) EIRIEE 1 he FAL2E R GG & (code : 34080, Pierce, 1L,
USA) KN 2 1 9 23815 00 (HE 48 A Tt AT ) , X R B
HEHEGAE B R Gexd X 2 b R 2 M 40 AT 8 140 H7 o
1.3 %itsxa®

K EIG £85I 2258 (R ICT ) W B
Z1rh NF-kB p65 B FH PG (55 #4725 i . 78 200 1%
R, AU BERLZE IR 10 ASHRET , 5308 ILEF PR g
BT S ZME AN E (% ) o ITRZERBL x £5 £
N, ZHIA HEBCR AT ¢ 4 56, R A0 T A 56 pS3 1Rk 5 B /1
B IRFERN NF-kB H3RIA Z [A] AE D

2 HR

2.1 IRIEBIFREFENL

IRLJS O d A1 d, B /NG AR AE Sy 3 A 2H 21 25 2% 0
g A BEER K A PG H BRI T 4L, pS3( —/ - ) RUIL pS3
(+/+)RUHE (P <0.05),7 d JFZE#im % (% 1), 6 i
W] S 2 5

®1 SRBEERGEESNERENTRE (HE.n=5, xs)

IRl J5 p33( +/+) p33( -/ -)

R IF] A58 AR HERIBTA  AEEEKA HEEETA
0d 1.8+0.6 1.0+0.79 2.5+0.8" 1.6 £0.74
1d 1.9£0.8 1.1+0.8% 2.8+0.8" 1.9 0.8
7d 0.8+0.6 0.5+0.3° 1.6 +0.6" 1.0 0.3

a:P <0.05, 548 F A B A fo 40 B af ] &) A& 22 3ok 40 Rk ;b. P
<0.05,5 4 F ot 1] & Ao A0 ) 2L 22 77 ik 49 pS3( +/ + ) R iR

2.2 |04 NF-kB p65 %, 7% 20t 45 %

NF-kB p65 7£45 20 /N IRT B HIE A ' 2L 2 o Y AN [m) 72 B
HIFRIE ) VZAEAE T B E B B /N BR R Rt L B /N BR b Bz 4
B B /N L B 20 BRI P LA R IR B ) 4 AN AR (R
A Az B AN ) P, R AR e R R AR 6, LD

p33( =/ =) RUERIER /KA IRLJ5 1 d A5 35 R WA S, i 76 1% B[]
RLpS3(+/ +) UHRERRIAYT 45 HAL A 4 H s NF-kB p65 1)
FiEF (P <0.05) . 441 NF-kB p65 7£ IRI J5 1 d [y
Bl 1w a2k 2,
2.3 'F#R47 p53 % & Western blot 4] 25 3%

pS3( +/+) B IRL B IRIJ5 0 d,p53 FikFFhasdm, %
BEH BRI, 1 d BAE g, 7 d B, 1.7 d A8 B RRE
JPAL pS3 (2R Ik 0 3 T IR B ) s A A B AR K 41 [ (1. 66 =
0.067) vs (0.87 £0.082) ,P <0.01], WL 2,

®2 IRIFARERERLZEHAH NF-kB p65 FIFRIA

(% ,n=5,x+s)

IRI J& p33(+/+) R p33(-/-) K
WS ksl HURSRITE  AEEEUKE RS
0d 4.8+1.1 4.3+1.5 7.7 £2.0° 6.9 +2.8b
1d 5.3+1.8 2.1+0.6° 9.8 +2.5b 7.4 +2.8%
74d 3.6+1.2 1.1+0.6° 5.4x1.6" 4.2 +0.8%

a:P<0.01, 54 R & QA6 4 2 3R 41 k45 ;b. P <0.01, 5 p53
(+/+) AR

1 2 M

p53ﬂw - —50x10°

B-actin— | | ———

m— —40%x10°

1:pS3( +/+) RHFBEHFH 1 d;2:p53( +/+) KA ka
L d;M: A Fainp AR RS
B2 24A8HA p53 EH Western blot #0451

X p33(+/+) BT d 5 p53 BEEAMFRIE S B/ NEIRFER
NF-«B HYZBATAHSE AT, S5 R — H R B & M (H
ERIAIT M r= 0. 72 flr= —0.77,P <0.01; A= B LR 7k 41
r=-0.52 fllr=-0.63,P<0.01),

3 itig

NF-«B EZ 5ENH F M EH R T, ) 2441
THLAR LU b 25 20 52 B A1 5 IR
i, ML A NF-«B S E I ( 1kBs) Jr@Fimie, ot
AZNEA% NS DNA S55 J5 shFE NS 015 a5 i
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R T 1 48 i A B (4 TL-2  IL-2«  IL-6 . IL-8 . VCAM ,
ICAM E-selectin IFN-B MCP-1 . RANTES 25 ) 76 4 (19 &
ZEAFRIR, NS5 AL A i A= 2 LR
RE A NF-kB I P, % TR NF-«B A S 1Y
RIFPEH LS i H AT L E L, p53 X NF-kB &
HA S RGO A T2 BB E R, 18 M H 2
Xt NF-B L EAMHI AT . Ao 18a (A H Bk
W NF-«B B/ HIALEIE S5 pS3 BrE A G, 3]
PApS3( +/+)F1 pS3( =/ - ) BRWFSENS 4, i i 1t
ST /0N BB TRT R, WS H R R 18 AR 1 E
p53 il NF-kB 3L M52 LA K p53 5 /NEIRSE
FINF-kB Z [ R 4558 Eon : IRT Bk L 32 22
TR B INEIRGE, e 7 53 B 2 Bk Fi e /N TR A
TEH IR T AR BRER K e, pS3 ( +/ + ) AL
p33( -/ -) A, %4 IRl NF-«B & 18 £k
FE IR J5 0 d BpFF4R34 I, 1.7 d i, NF-«B FH IR A
TEPS3( +/+) Bl pS3( -/ - ) BB ZH W, 76 H &
MRS F A AR BRER K 2H 18 35 0 /b s 72 pS3 (+/ + ) I,
HHRERIGYT 41 pS53 8 2R 3A o A R /K 4 I 25 3
%, p53 WA B /IMEIRIEA NF-«B Ay IA R %
Tk, SRR, H R 2l XN R IR B AE
p53 Fiki R, Il NF-kB [ 33k, W% B /NG R
BE, TXE IRT B k= A AR P A o

FATE A B, pS3( +/ + ) BUH SRR IGS T4 AR
FREK 700 5 pS3( -/ - ) BUH B RRIA T 4L A AR
IR LL# , NF-kB 2 19 3Rkt 0 5 /NVE IR
L AURTE 2 =N N A} P e R e i e O
SR T B (A, v AR 2 L R R T A 4
DNA 5457 A IS 8 o DR i 2 D, B
FER 18a fAHT UL p53 Ay iR 4N, IRL A B 5t v] LA
i p33 MYFRIRA — B RE ) R, NP0 6] NF-xB [y
FIk R /INERIEN KA. T — O, H R 18a
PRX] NF-kB S A0 SR 5E AT (40 CTGF [ TGF-
B %) IR 4 My i = T A — & 1 H A
RIS R 7 pS3( -/ =) B, R pS3 LA Bk
&, HEER 18 (R AT A 1 p53 AEMK g 423 44
il NF-«B 33k , i B/ IME IR &A=

TR EA DR B )i 1T e Pty B
S RN AR WG IR 2 o AR, H R
AR pS3 ARG AR AR IR A2 40 il NF-kB (23K,
W B /INE IR BE, AT X IRT B E 7= A8 AR P R
Horp p53 MR A T e H R IR X /N BUIRT B =

BAP R 200 . D, T RER 18 /A AT RE XS Il
PR L 25 b B PR 2R T B S D R e A AR A4 B
fafEH
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