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KB B AT RE S MBI BT 3%

FEM, IR, RAES

(LBNEHA¥HEE=ZER k+o, 17 MM 121000 ;
2mMNEMKFMES —ER MF, T MM 121001)

HZE: BE @3 LR AR R AR AR, vl 2hd T IR E 48 fm Bk KRR I P o 20 2 e B 1
(HO—1 K-F , M 3R 34 HO—1 345 2 AU4E o Hoom K R IR s w9 %vm . T3k 32 RSD R RE B MR 1 A G,
FEAL o PR B 3T P2 #E R 'B9% (DN) 20, DN AL fer 2840 DN 4R vMRZ, B s R asl, ik
3 R R B R AR, AT A TR, SAX KA G 4 R AT, K RARATERMKEE 24 h ik, )
E KRR 24 h EARIE (Ucr), K EIREG SRR, 2 340 o UEF (Scr) Arfefkdp & C (Cys—c) 8
R, IR AMEETRE (Cor), BIEZR HE $EWR X R FIEAREMATFF, BAETIER R
Fo i NERBMEM AT, BB BB F Fr Western blot F A K IE F HO-1 #4745 Ao 2 T 547, 4
£ ODNZ, DN ffhir £ fe DN 42 R 2Pkl Scr. Cys—c. Ucr, Cor 5 IR FRALE, £FA %
FZ&L (P<0.05), DN 4L, DN &b ir Z20Fe DN 48R 7R Scr f Cys—c 7+, Ucr. Cer B1&, DN 457
ik Scr A Cys—c ¥ Amig 45 DN 414w DN £t 2%, QHE £ A w484 R 27, EFRAEKXL
BIEAREMAA BTN, ERAZARXARIBAREMHARE, FIRAKLEMBINARE, DN 4R ks
>DN 41 >DN &ALt £ 40, (3) Western blot 45 R %7 ,DN f M fe e F 240 B e F HO—1 A& KT 5T DN 4,
DN 4% R ePak 0 BB HO—1 £ 32 KA T DN 28, 4518 DN fAbd 4o F40 K R B AE T HO—1 A A KT+,
M DN 4% R ek 2 KR B RE T HO—1 A KT T, DN &b F48 K R B RE A9 545 45 AR A R B IR 20 830 5
FH G AL BT DN SR A, F2 RGNS 2 A Rm Bk R BT HO—1 A K-F T ol s
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Effect of HO-1 on renal function of rats with type 2 diabetic
nephropathy*

Xi-gang Luo', Yi Wang', Feng-xiang Zhang’
(1. Clinical Laboratory, the Third Affiliated Hospital of Jinzhou Medical University, Jinzhou, Liaoning
121000, China; 2. Department of Thoracic Surgery, the First Affiliated Hospital of
Jinzhou Medical University, Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the effect of heme oxygenase-1 (HO-1) on the renal function of rats with
type 2 diabetic nephropathy by changing the expression of HO-1 in the kidneys of the rats through drug intervention.

Methods After one week of adaptive feeding, 32 SD rats were randomly divided into normal control group, diabetic
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nephropathy (DN) group, DN hemin group and DN zinc protoporphyrin group with 8 in each group. The rats in
each group were sacrificed 4 weeks later. The rats were fasted before sacrifice to collect 24-h urine. The volume of
24-h urine and urinary creatinine (Ucr) were measured. Blood samples were taken from the hearts of the rats after
anesthesia. Serum creatinine (Scr) and blood cystatin C (Cys-C) concentrations were measured and the creatinine
clearance rate (Ccr) was calculated. HE staining was used to observe the histological changes of renal tissues. The
ultrastructural changes of glomeruli and renal tubules were observed by electron microscopy. Immunohistochemistry
and Western blot were used for localization and quantitative analysis of HO-1 in the rat kidneys. Results Compared
with the control group, the levels of Scr and Cys-C were increased (P < 0.05), Ucr and Cer were decreased (P < 0.05)
in the DN group, the DN hemin group and the DN zinc protoporphyrin group; Scr and Cys-C increased more in the
DN zinc protoporphyrin group than in the DN and DN hemin groups. HE staining and electron microscopy showed
that the renal tissue structures of the control group had no obvious change, but the structures of the kidney tissues
changed in the other three groups. The degree of renal tissue structure damage was ranged as follows: DN zinc
protoporphyrin group > DN group > DN hemin group. Western blot analysis showed that the expression of HO-1
in the kidneys of the DN hemin group was higher than that in the DN group, and the expression of HO-1 in the DN
zinc protoporphyrin group was lower than that in the DN group. Conclusions The expression of HO-1 significantly
increased in the rat kedneys of the DN hemin group, but decreased in the rat kedneys of the DN zinc protoporphyrin
group. The indexes of renal injury and the degree of renal histomorphological injury in the DN hemin group were

significantly lighter than those in the DN zinc protoporphyrin group. These experimental results showed that the

expression of HO-1 in the kidneys of type 2 diabetic nephropathy rats could relieve kidney injury.

Keywords: type 2 diabetic nephropathy; heme oxygenase-1; endogenous creatinine clearance; kidney damage

ML R 4 1 (heme oxygenase—1, HO-1) 1
PEXTERRE , PN PR e RO B 1 32, 2
HO WS af g 8, fEIE R OLT . ALK
P LG T P HO-1 FabACPRAR, LAz 5] —
SEHI PR R I HR KPR st s A i .
THEERE N HO-1 72k BTG AR AE 540 F AR L0 5K |
WHER. WHHEEAERKKN 7%, 75 ERBER T AE
S HO-1 A", RE RNk o0 HAT SR
LT A HBRE A HO-1 (AL T AT LURHHE R CO
BRES TSR R, JHERER Soad i J i i A A UIH 2L
U AERMTERB Y, HO-1 S5HACH A —
AT BT, EFSKINE . HO-1 fEVF 29
o AR A DR, SR B HO-1 1P
S R IR E D I DI BEAN 4r, 4 HO-1 1
(ER[ERIEREEEN i)

A S8 38 o & 2 AUBE IR % B (diabetic
nephropathy, DN ) AR, fii ] HO-1 i S5 & ki
ZLZR RN B S OR R SRS RS AT 25 ) TS
I3 BTN [RVZEL ) R B AT A5 A B 5 B P HO-1 Rk
ZIEFKFR, BT HO-1 X 2 U RS B9 I 43
EEEARYIER, b2 RO RN S 300 B I 12
BEBTRY T DT 2

1 #MREIE

— g B

200 ~ 250 g faRREIE I 6 JEiHEYE SD KL 32 H,
LT RAEAYEARARARMPES, S48 : SCXK (1)
2010-0001, ZroEM R, AALIMLT 2 . SRRk (52
[ Sigma 0] ), HO-1 ZaBEhifk . S gkl
M& . DAB B @i a (RIUE LA AR
NTEIDN
1.2 FHik

KB #5562 T8 & (Streptozotocin,
STZ ) S DN BERY 72 h & FFPus oS i, H:
H= 16.65 mmol/L R ERABESIRZ . B AU &2 |
BINE, SA RS2 T 1, AR 2
HO-1 A9 S5, DN Sk i £ 2 41k RO s v S s ik
M41Z 30 wmol/kg, 1 YK /2d, ¥4k 4 & 5 BEIGNNHE
HO-1 $HIF, DN B 50N A RIS s 7 G bk
10 wmolkg, 11K /2d, ¥ELE 4 & ; TEH RHIRZEAI DN 20
R U s T A i A A BER K . AR AT R SRR
NSRRI T4 T BT BB A S 2 38, 2 Bkt
Be o fHH] 0.2 mol/L (1 & AL A NaOH ¥ W XT 24 iy
AT IS IS, 0.2 mol/L RS AL A HCL 7Y pH
HE 74 ~ 8.0,

1.1
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REEIEZ 4 )G, 0 4R 24 h bR
o AR DR B A oM S — o 1Y 109% 7K A4
BEFE R B, 7 DR BRURRIRF [ 5 R B PO e T 5
ARG E, BUm 3 ml, MR ZAR A — R,
ik —BetE, YA PSS, DL 3 000 r/min Z0
10 min JFRRERIUGHIRAE, [HRW s )2 My HH%
ZICH EP &R M4 A S Ao B AU I 45 21 K
SN TP TR & e AL 55 B2 B (alanine aminotransferase,
ALT). MALEF ( serum creatinine, Ser ). PRI (urine
creatinine, Uer ) FIPEAIZ C ( cystatin—c, Cys—c ) W,
AN AENIEFEEZE (creatinine clearance, Cer ), f#FH
KT

SR TS BOR B TP FIEZH Y, U0 itk
fl R R AR B K R Z vk BB A o 1k, BOR R
MRS B EH R BN 5 mm x S mm x 5 mm 245
ALHEI, I E T 109% HREFHE, T HE Jet
BB LUE A7, TRl T mm x 1 mm x 1 mm (92
GUBR, 2% IR _BEAN 19 Rl e, T g, i
A 7 BV B 3 -80 °C VK AR HH FH T Western blot
LoalllS
1.3 FitFEF*E

HH 43R A SPSS 19.0 Gei b, TH kA
PP = bRiE2E (xxs) FoR, 2R HLECR R
722500 (ANOVA), WAL HLECR ] « K. P <
0.05 HZEAFITER L.

2 #HR

21 JEKRREMIEIRILE
ZHRZE T 00T, 4 HHRE Ser, Cys—c., Uer,
Cer HLEE, ZRAGIE L (P <0.05), SIEHEX IR

Mtz &ZHAKR Scr. Ucr, Cer, Cys—c tbig

HHE, DN 41, DN & Liigr Z 4 M DN &5k
Ser, Uer, Cys—c. Cer, Cys—c W3, ZRAGITHE L
(P <0.05), DN #H Scr. Cys—c JFE5 (1 =7.021 F127.502,
P=0.004 1 0.001 ), Uer. Cer FEI% (1 =-6.143 1 -5.604,
P =0.007 #10.008 ), 5 DN #1Fb4¢, DN ZAkimsr Z4H
f) Ser. Cys—c B (1 =5.041 F1 11.893, P =0.007 FI
0.003 ), Uer, Cer 3 (1=-3.922 fll -3.623, P =0.009
F10.015). 5 DN 41tb4, DN BEEIMHRAL Ser. Cys—c
e (1=-13.924 F1-6.391, P =0.003 F10.009 ), Uer,
Cor FEAR( 1+ =2.481 F117.183,P =0.021 F10.006 ). WLFfI% .
22 BREALESFENE

byl ACID U 2% DORHEELE by NI W = A AT o T o
B /NEREL R IR 3 5), RRAHES AT ; DN 41
KEE /KRG B /INEEESAA SRS, B/INE T 20 M HE
SIS, JFHAMIK, Bivgsmg, a5/ MEhidn]
WA BRI, B/ INRFEICREIG S, B/ N — e R
LS 5 DN Gk 21 5 2H R BB /N T R 4t
Jif, 2SR AR, RIPRZR K 5 DN SN K B
B /INERTE /R AR B R, AT NV I
K, FEHMK AR, RN, 20H BT Rgon:
R MR, B/NKEYS, SRRy K, B/
BRESCBEAR IS ISR, AR ERE . UL
1~ 3
2.3 BfEs HO-1 RiAKE

Western blot 255 R, 1E 5 X IRLH KRB IEh A
—E R M) HO-1 ik ; DN 4K RUE B HO-1 Ay 3£
TRABCTE HO6 R K BRUREAIR 5 DN Sk 20 R 4 K U
JIEr HO-1 3Rk T HA A2 5 DN B ok K B
B LA HO-1 ik, WA 4.

(n=8, xxs)

25 Ser/ ( pmol/L) Ucr/ ( mmol/L) Cer/ ( ml/min ) Cys—c/ (mg/L)
TE X A4 35.59 + 1.35 9.72+1.12 421 +0.79 0.24 +0.03
DN 41 70.52 +5.21" 6.42+0.93" 2.40 +0.37" 0.75 £ 0.04"
DN &k £r =41 50.96 +2.13"* 8.55+1.03"" 3.40+0.62"" 0.50 £0.03"*’
DN BRIk 110.18 +8.25""" 502+1.12"%7 1.03£0.30"%"" 0.91£0.05">""
FAH 251315 27.325 38.781 436.206
PAE 0.000 0.000 0.000

e 1) HIEWABALLE, P<0.05; 2) 5 DNAE, P<0.05; 3) 5 DN & ki R4 ki, P<0.05
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1 BREARKES
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A TEHXTRAL; B: DN4L; C: DN ZALIMZIEL; D: DN FEnpkke

B2 BNEAREE
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-
» A

A: IEFXTHE4L; B: DN 4l; C: DN SfbmLr==4l; D: DN Rtk

B3 B/INKRARR

f —actin M 50 Ku
no-1 S T S . .
—— 1 —_— I
D A C B
A: IEWXFIEA; B: DN4; C: DN &k Z4; D: DN

B JE ke
& 4 'SEF HO-1 ZEARIE

3 e

HO-1 S0 B K LSRR
MAL QAR S PR N Z A R PERE. HO-1 A
AYR . PUAT . PUAZER BLHCIRAS T A A e
PEROPEA e Besh, BLE AN HO-1 R MR 3 R 4E

(HB x5000)

HAERAER, REEMmE TR ALKt
25T 1 DN R EUEIEN HO-1 (3ik7KF, DN
SR I 2T 3% 4 K B e A 3 A Sk i 21 R R B
P HO-1 (92 B, DN B I ok 2 A B oo 2
TE SR E RO B E HO-1 AR il S 2l 48Uk 4
Western blot SZ56 2% F i 7 TF & % R 40 K BUE E P oA
/b HO-1 235 5 DN 21 K BUR E ) HO-1 Rk 5K
1EH X R R AR 5 DN SR 2T 240 K U e A K
A HO-1 5T B /IMVE E 400 ;5 DN SEJE ke
KEFIERLRA HO-1 L,

B2, AR S S5 53 4R = DN R R E E
HO-1 (9365, AT AR o B IE At ) e IR uel e 5 ok 4
SURAMBRRE, e LcE T e, M
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5. Wb DN KEUFE ) HO-1 36k K, EDS
Cor T, P AVEERIH ISR A5 BREE 9310, JF
N ORISR N TR, (L 0L
OIRSE RIS, 53— AR
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