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Abstract

Objective: To observe the changes of renal oxidative stress level and the expression of UCP2 in
the kidney of rats with chronic renal failure, and to explore the potential correlation between
them. Methods: Sixty male SD rats were randomly divided into sham operation group (sham)
and chronic renal failure group (NX). Chronic renal failure group underwent 5/6 partial neph-
rectomy while the sham group only underwent renal capsule dissection. At the 4th, 8th and 12th
week, rats were sacrificed to sample blood and kidney tissue. Serum Cr (Scr) and BUN, SOD,
GSH-px and MDA levels in kidney were detected by using ELISA. The expression of UCP2 in renal
tissues was detected by using Western-blotting. Results: 1) At the 4th, 8th, and 12th week, the
levels of SCr and BUN in the chronic renal failure groups were significantly higher than that in
the sham groups (P < 0.05). 2) At the 4th, 8th and 12th week, the SOD and GSH-px in the renal
tissue homogenate of the rats with renal failure were lower than that of the sham operation
groups, and the MDA was higher than that of the sham operation groups (P < 0.05). Compared
with the renal failure groups, at 4th and 12th week, SOD and GSH-px were higher than at 8th
week, and MDA was lower than 8th week (P < 0.05). 3) At the 4th week, there was no significant
difference in the expression of UCP2 in the kidney between the two groups (P > 0.05). At the 8th
and 12th week, the expression of UCP2 in the renal failure groups was higher than that in the
sham operation groups (P < 0.05). The difference was the most significant at the 12th week.
Conclusion: With the progress of the disease, the oxidative stress in the kidney of rats with
chronic renal failure is more serious. The increase of renal UCP2 expression may be a compen-
satory mechanism for oxidative stress, and at meanwhile the lower level of oxidative stress
plays a protective role in the development of chronic renal failure.
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H 5§ : WEAS B 3208 K R E SRR 125 BEUCP2RIE 34, #R- T =& B  Jris:

60 Rtk SD K R BEHL 2 B FARH (sham) FF FH(NX), BEHIT5/6 B AHIBA, BFERAMNTE
BAEFBER. SHEE4. 8. 12N AIERFIE, BWHUMB K FHK, RAELISAT M IME 441
PrULEF (SCr) & JREE(BUN), FHASKHBENDSHEE(SOD). B H Ik EUEE (GSH-px) XA
ZF%(MDA), EitWestern-blot/7 =S HLAUCP2ZRIAKTFE. ER: O B4, 8. 12/, BE4
KRSCr&BUN. KFEHREHTHFERAMP <0.05). @ 4. 8. 12K, TEHAKRREHLRSKF
SOD K GSH-px& TBFARE, MDARTHFERA(P <0.05). LBREFH, H4F112/FIFSODKGSH-px
FT%H8E. MDAK T8 (P <0.05). @ F4Fr, WAKXKREPRUCP2ZHREERLEL %R (P>
0.05), 8. 1288, FIHAUCP2ZHRIZKFRHTBFARL(P <0.05), 12FBEEZE(P<0.05). 4
W FEERERRE, BT KR EREALNERESEM™E, FAEUCP2RIA K307l fe 2 P4
AR —FRARAEENLS], FIRRHEAECRES, EB%E R RAETEF R ER.
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T P 5L 3B (CRF) A& — ™ HEEAMA 22 AR R ) A BRTEXERE, R R LI SRS B BEAN AT V547, i PR
I PR . K. AR, RRBRCP AT ZEEL . SOy ERIINIRRSE S AE. CRF AU R
RO CRIF A K Jee i) B 205 AR PR LA 22—, 1T CRF B MR A (0 PR 3R R I SXHG I 1 AL 2 BCIR A
THAMEERAR . ML . AR TR R NS PESEU(ROS) AL S N B R T P43 ROS [ BRI R 2%
ZoPAT . BRI R AN R TSR FEEORIE, UCP2 RARLAN R I E FHIAE N, e s v
SRR TIRILR[L], BB 7388070, AT okifk ROS (742 . ASZiGiE 5/6 WK VIBR AR @A 1g
P S vl KRR, R 8 P VB e o KB U UCP2 ¥ 8 28 A AR B U AU S T mT R A A DG o
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1) 60 Rt SD K BEHL Y J9 BT AR 2 (sham) Fl'E FZE4L(INX) % 30 R, 4147 5/6 B REVIGA,
Fl 10%/K & S B RE I R R e, Wy E k) 0, UIBRZEMIE AR . PRS2 U3 MBS, A%
LEHLFIVEATHERUIAR . BEARAMUTERBEFE A 2RI 4. 8. 12 R ASE KRR, BBULK
SR EA, A i A AR FRLET(SCr) A KR B(BUN), K ELISA 759 [2] 6l B 2H 23 50 5 rh b S8 AL )
SALHE(SOD) 2 i H Bk ik S Ak i (GSH-px) A2 T — 1% (MDA) , i@ ik Western-blot 7774 314l 'E 2121 UCP2
FRIE A, LB 2 K BB 4 SV AL REBOK S I AR 4K J UCP2 [RIB AR 1K

Gt sE
K SPSS22.0 KRGS H 2 A AT GE 1T 2 00T, T BORLR BB bR 25 (X £ S) %%, I LLEER:
FHBBIRIZE 7 220007, WIARSTREAS t B3, DL P < 0.05 A2 5 AUl i35 3L
3. &R
3.1. BIhgE

4 i, B A AR T AR KR SCr 1 BUN b4, SCr (P =0.001). BUN (P =0.000), 8 J&I, SCr
(P =0.000). BUN (P =0.000), 12 J&H}, SCr (P = 0.000)~ BUN (P = 0.000), Z 75 4t it & X (¥ P < 0.05).
SCr (P = 0.762)#1 BUN (P = 0.073)/K-"F7E & T ARALE] L8k, 2 73T it 5 L (P > 0.05). HAER'H
“H ] b4t 12 JE B SCr (P = 0.000)F1 BUN (P = 0.017) %3 =i 1 8 J& .8 JEl i SCr (P = 0.004) A1 BUN (P = 0.000)
BEST A4, ZrA5H¥E P <0.05). K& 1

Table 1. Comparison of biochemical parameters among different rat groups (X +S, n = 10)

=1 REXREMEREN(X£S,n=10)

I ] () SCr (umol/L) BUN (mmol/L)
Sham NX Sham NX
39.33£3.43 51.28 +3.89" 10.05 + 1.44 19.88 +1.75"
8 39.05+2.88 60.16 + 6.59" 11.48+2.22 24.31+1.25%
12 40.07 £351 69.90 +5.42"° 12.29 +2.40 27.63 +1.94™°

P <0.05 GEFARMLE: P<005 5H 4 MALLE: P <0.05 558 AL

3.2. BEARMHNHKFE

4 i, B AR FARL KR B8535 % SOD. GSH-px K MDA L%, SOD (P = 0.045). GSH-px
(P =0.004). MDA (P = 0.000), 8 J&}, SOD (P = 0.009). GSH-px (P = 0.000). MDA (P = 0.000), 12 J& i},
SOD (P = 0.001). GSH-px (P = 0.000). MDA (P = 0.000), Z %4 4t it 2% % X (¥ P < 0.05). SOD (P = 0.946).
GSH-px (P = 0.670)f1 MDA (P = 0.850)/K-F-7£ % B AL m] b, ZER LRI E LGP >0.05). £5E
AR ELA, M 4 JE ) 12 F SOD 46 FI%(P = 0.07) R K4 i (P > 0.05), 5 ETHP =0.03)% %
BG4 (P < 0.05), GSH-px 5L % (P = 0.000) 5 L7+ (P = 0.003), MDA 47} (P = 0.016) 5 T f#(P
=0.001), ZRrHAAgHEE L (FP<0.05). W& 2.

3.3. B4HLA UCP2 BFRIAKF

554 R, B A AR F AR KR T UCP2 Rk 2 R4t (P > 0.05), 28 8. 12 mH
HH UCP2 Rk m TRFARLA, ZRAE5 1= (P <0.05). UCP2 /K-FIEMRFRAN L2 F g1t
BN (P>0.05). fEEFHAMLE, 12 HEEmT 8, ZEFAGIT¥E (P <0.05). WK1 K&K 2,
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Table 2. Comparison of renal oxidative stress among different rat groups (X +S, n = 10)
2 BERRBREMEHKFEEN(XLS, n=10)

i 1] () SOD (ng/ml) MDA (nmol/ml) GSH-PX (U/ml)
Sham NX Sham NX Sham NX
4 39.84 £ 4.64 35.25+ 1.57" 2.81+0.33 3.66 +0.19” 154.90 +11.49 134.79 +6.03”
8 39.47 +4.59 28.27+2.78"%  2.86+0.35 5.14 +0.54"% 152.62 +10.42 114.43 £ 7.34"*
1238.95 +5.25 32.79 +2.06" 2.92+0.31 4.23+0.26" 149.57 +10.14 126.22 + 3.56"

“P<0.05 SEBEFARALE: “P<0.05 553 4 FAILE: “P<0.05 558 M4HE.

Sham NX
4 8 12 4 8 12

UCPZ__----

Weeks

ciroH (D D E G o T

Figure 1. Expression of UCP2 in the kidneys of rats in each rat group
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Figure 2. Western-blot strip absorbance scan results
& 2. Western-blot & H IR E ML R

4, it

R EAR. A4 AN LR 24 (1) 77 AU — e S 8 CRF (it . Ak N2 40 i Y
AL RSP HIAFPIRES, BHE ROS A | Hit A LI = 51 A F#7 . Rubattu [4]%5 A5
8, ROS m]fgid i #eE Smad B MAPK I&121E TGF-A1 i S 10 /N b e 40 i 54 Ak, 8] J5i 240 il o 4%
EH . WA E HIERT 5 B /NER RN . L af. Wi & NE bR e R il A AL . AR

k. DNA i 45[5], MHTAMI4EA R D AT FRAR R AR K S F A S e R 6], B W Fedes, &
PSR T L 1P B Y E TR R
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PSR F v I B A S & 2R R R SRR, W8 FRA R BELEAE RN, FEIR &=
MERAELE, JREEAERFRMRR, B, BEIEBEMRIEIT7], BIZhik D aermeg, Bx - 8%k
- BE[EERAAS AN Z RGBS, WA A4 KR ROS SN B . Ak, 18P B el B P
b R GETh REA N g SR Ak B AR5 [8]. MDA /& ROS Tty 24 i 5 2 7 W I 15 1% T 7 i 1 i ot 48
YI[9]. SOD. GSH-px REfEH A 5 It EA IR F K AA S, JB T RBRPUAMT . =& R T HL
EEAITTEAL RGP o AR I, 5 4. 8. 12 AN B R4 K SOD. GSH-px i K T T A4,
MDA .3 @ TRFARA, i@l 5l KR E ISP E KA, ROS /K FE#THE N, HAt
BFERH, 55 4. 8. 12 JHI SOD. GSH-px % MDA Z R ¥ TG 1T X, Ui W AER 6T B I A8k S
AR PeECE 2, M 4 228 8 JH, AALMIBCIRAS T &, 25 12 R, AN ECIRESH A
Gefitt

UCP2 s TRt I E BT Bs P8k B A, i iR I e kifd ROS HIF=4E. UCP2 %
DA g ok /N BSLPF) P4 B 2% 5 52 298 SR (A R e S B I T2, HL UCP2 SRR R /s B s P (s R S T
RESEANA R T (0 SRR [10]. /NEERR S AMPK 361, Mfi L1 UCP2 fi3kik, SEURS RMM Ak
PR [11], LA ERF SR UCP2 HAT s ROS ITER[12]. 74k, HHFFERIM, CoQ 4B 1)
LRRIR RN TS, TEIERIS S, Jik GDP i, CoQ 1£ 1] el it JF I, (HAE W] BEMR 4R
PRI A0S, R CoQ mIREE I AL B AR AN FHAARE . FH 38 04 s i s S AL i (— A =2k
FEA MR )G CoQ, i T4 S R I IN, I H 1T AR B A b M S A B AT #t, 18 BB S
AT B AR AR ICER 1 2 (ERIA[13]. ARSEIR AR, 4 FIR P KRBT UCP2 MRIEZE R LS EE
X, 8 JHIE A UCP2 MIRIAR TRFARLL, 1 bhit 5 R4 5 I A B R ™ &, 27~ ROS 340
Fl)— s BB T DURIBECE AF UCP2 (3L . UCP2 KRB TF AR L 2 R e Gt it 22 3, YR
UCP2 HIZRIE LM A K o ELBLE 220, 12 JEIIN UCP2 /K Ff i, T LIS B JIR AL S IR 8 JRIIN 45 FT  fik »
PE7R UCP2 (I I mT REmk S EALSBOIRAS, 75— @R E Lol Ry E e, AW s LR T g Rk
A—3,

B2, 181 A S B ROECIR A SO B, T UCP2 RIA BN A A& BLx SN ) — AR
FENLH, RIS RT DARCES A SRS, (e 1 S v R AR i AR PR R E A, (ARSI A Rt — 28
W7,
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