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ME: BE WEEETH B S ERRGERPERZLIE . FiE ¥ 60 2 SD Mk K KB 20 E
— % (2-kidney—1-clip, 2K1C)Z%! Btk & ofe 2 K HBEAL 7 sk 8, F R BE R RS AR 4, FEFHK, &
FIFM, ARARERE, FIEBFRAE, BAXRETLL S AE, WRIMRXRLERFEHERFET, ©
AR ALy AL B (superoxide dismutase, SOD). # =& (malonaldehyde, MDA)., — &L & (nitric oxide, NO)
Fo i F B — &AL 2 A& B (inducible nitric oxide synthase, iNOS) 7K -F ¥4 & Bk 48 22 Cu-Zn -SODmRNA |
iNOSmRNA (0L, HR (DERAZRFTHTFRE XKL S EH B EK, LEFE T3S Z4I
W ESIRAR-LEA EA; BB T TUEBA T R EmhTIHG, TIhEsy., Bk, R, FaRTLAE
KaEtmpeAetr iz A, FETHSATH ., RIRLHMRIVE DRES . Rw, BB X% 83
M, (2)5BFRabix, BAMAMF SOD, NO F# INOS 2 F A&, MDA B X5 (P<0.01); 5AEA A,
FRFHFAK, HA A 0F SOD. NO #iNOS 2%t &, MDA 2HHEMK (P<0.05). ZERFH A A
SOD 2 FAKTARAR-EF) 4L, i MDA, NO F= iNOS 2% Z TRAEHM(P<0.05), B)HEFTHMK, HAF
21K B EZE LR Cu—Zn-SODmMRNA | iNOSmRNA &£ B % H 3 (P<0.05), EPHEFTH S5 FH5 TIKA
TH(P<0.05), RIABRIFHAELLR., FiE TRTHFESAZEIKEE S0 ERKFESG, EAH T
b5 S EAL B AR T o B R K

KER: TRFTH; BESGRE; FAEE; HUH

hESHES: R2855  XHEEREE: A XEHS: 1003-9783(2014)04-0446-05

doi: 10.3969/j.issn.1003-9783.2014.04.014

Protective Effect and Mechanism of Astragaloside on Kidney of Rats with Renovascular Hypertension
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Abstract: Objective To observe the protective effect and mechanism of astragaloside on kidney of rats with
renovascular hypertension. Methods Sixty male SD rats were given two—kidney one—clip treatment to induce
renovascular hypertension. And then the modeled rats were randomly divided into model group, low—dose astragaloside
group, high—dose astragaloside group and enalapril group. Moreover, sham operation group was built. Rats in each
group were given intragastric administration for 8 weeks. After treatment, the changes of serum superoxide dismatase
(SOD) , malonaldehyde(NDA) ,nitric oxide (NO )and inducible NO synthase (iNOS) levels, expression levels of
Cu-Zn-SOD mRNA and iNOS mRNA, and the histology of renal tissue were observed. Results (1)In the model
group, histological changes of glomerular capillary collapse, glomerular atrophy, sclerosis and necrosis, amount of
inflammatory cells and red blood cells infiltration in the renal interstitium were found. In high—dose astragaloside group
and enalapril group, glomerular atrophy and necrosis were alleviated, and inflammatory cells infiltration in the renal

interstitium was occasionally seen. (2)Serum SOD, NO and iNOS levels were decreased, and MDA level was
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increased significantly in the model group (P < 0.01). Serum SOD, NO and iNOS levels were increased, and

MDA was decreased significantly in low— and high—dose astragaloside groups (P < 0.05). High—dose astragaloside
group had lower SOD level and higher MDA, NO and iNOS levels than enalapril group(P < 0.05). (3)Cu-Zn-SOD
mRNA and iNOS mRNA expression levels were increased in low—and high—dose astragaloside group (P <0.05

compared with those in the model group) , and high—dose astragaloside had the highest expression levels (P < 0.05) .

Conclusion Astragaloside can effectively relieve the kidney damage of rats with renovascular hypertension, and its

mechanism may be related with counteracting oxidative stress and regulating vasoconstriction.
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PAR R IT 20, P < 005 45855 X,
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HETFEFARAP<0.05), H2Zy 8, BHEHFM.
o 791 2 2 DA R AR 3t ) 4 K U s bk Wi e s A1
TR (P<0.05, P<0.01), {HAETFHRFARAP
<0.05, P<0.01); fii & H & 7 i 41 -5 400085 F)
MR R R i 22 R B G ¥ B X (P>
0.05). WHE1, F2.

F1 EEHABRARGEIKUEETHL (x25)

Table 1 Changes of tail artery systolic pressure after operation
el n AR mmHg A5 1 mmHg  ARJ5 4 & mmHg ARJ5 8 J&] mmHg
BFERA 10 106329 106.7+3.8 107.1£35 1069+4.2
HEA 56 1069+35

T SETFARALE, P<005, “P<0.01,
R2 SEHARBHBRIKBHEETH (xvxs)

Table 2 Changes of tail artery systolic pressure after administration

124154 1387:78™ 143585

Bk n FiZ5H; mmHg F125 18 homHg 125 4 7 jnmHg 125 8 J8) AnmHg
fFARA 10 106942 1067£38 106835 106.5£4.1

fRI4 14 1434827 147488 1504283 1524£85™
HEMAFRAEA 14 1439284 1458282 1401 £ 78" 1342+ 824
HEMAFAAEA 13 1438+88 1439287 1352814 128378
AR 15 1431£84 1402281 1324£83° 12715724

. SEFERMILE, 7 P<001; SEEYILE, P < 005, 4P
< 001; SKIBLFLLLE, *P < 005,

2.2 KEUFNEALSU AL el Tl R TR/
BB /NEIESIE R s BERIALE /R B A0 L4 B R
F/NERZE DS . WAL IRAE, RO/ NERICERTEIE R,
B T ] DL R A A0 i AN ZE A R 1 4 BT
HARGT AL, 5 n] WL /N BRAAE AR MR, F/NER
Z4i . Bk, AL, (HEROUAN] R ; K
e A 2 S AR R, R DL /N ER AL R i
SEHEARIN, KRB NERESE . IRBE, (R BT
5 WL ARAEAR MR . WL 1.

A BFARY; BRI, * BRI E T RS
PO RAEAMIRIE s E. AR

1 KRBHL HE £EE(100x )

Figure 1 HE staining results for of rats renal tissue( 100 x )

2.3 #A1LKBUILG SOD. MDA . NO Fil iNOS 4k Ik
B OSERFARAE, HAYIMmE SOD, NO
iNOS 3 EL(P < 005, P<001), MDA BT (P
< 0.01); SEAL R, BEHEAR. Sl gL
SOD. NO FliNOS W ETHE, MDA BEFEL (P< 005,
P<001). HEHFIGIELLNGE SOD BE KT
FILH(P<001), IfiLiE MDA, NO FliNOS {3 &= FHIR
TEHH (P<005), HEEHHmAEAI0TE SOD 3%
TR FIZH (P<005), Il MDA, NO F1iNOS
W E R TARIBE A (P < 0.05,P < 0.01), W3,

*3 RAKXRIMESOD, MDA, NO F1iNOS Tk Eb#z (2 +5)
Table 3 Comparison of serum SOD, MDA, NO and iNOS levels

in rats

Bt v SODUm MDA/mmol L NO/mmol-L* NOS/Umg*
BFAL 10 12135£1028 175038 48371524 047£0.13
fA 14 L8615 4010577 4571276 040008
WEAHEIGIEA 14 8237377 281:041% 55162028 0512009

80.28£25.3744%% (714013444
47.13£18.03° 0450174

HIEFHRARA 13 973721020 2.11:040%
kAR 15 10255615374 2.02¢058 **
T SERERUALE, "P<005, “P<001; SEE4LE, P<
0.05, 4P < 0.01; SHACERLLLE, P < 0.05, *P<0.01,
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24 %41 KB NE414! Cu-Zn-SODmRNA. iN-
OSmRNA £kl EEF L., SAlEARRE
JELHZT Cu-Zn-SODmMRNA , iNOSmRNA FEik Ak il 2]
BETE (P<005, P<001), Hiilit g
iRtEbR R E TG R A R (P < 005), R
HRIFRIECR, k4, K2, K3,

x4 BHARBHEAL Cu-Zn-SODmRNA. iINOSmRNA
RIELE (x+s)
Table 4 Comparison of Cu-Zn-SODmRNA, iNOSmRNA ex-

pression in kidney tissue of rats

45 n Cu-Zn-SOD mRNA JKEE(H  iNOS mRNA JKEE(H
BFARH 10 0.648 = 0.022 03520018
TR 14 0355 0.013" 0347 £0.015
HEHTMIAEA 14 0.367 +0.0284%* 0491 +0.04204%
HEHTEHNEA 13 0.503 £ 0.0314#* 0.553 +0.055°277*

TRl 2 15

. SETERALE, “P<001; SHEEHLE, “P< 005, 4P
< 0.01; SERMELALILE, P <005, "P<001; 5EEHLFM
FIEL A, P < 0.05,

0.560 = 0.04144 0.357 £0.020

Cu—-Zn-sOD
GAPDH

B2 FBAHAKXRBEEHAL Cu-Zn-SOD mRNA RT-PCR HikE
Figure 2 Rat rental Cu—Zn—SOD iNOS mRNA expression detect—
ed by RT-PCR and electrophoresis
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500 bp J— iNOS
400 by jpm— 3
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B3 HHEKXRBEAEAL INOS mRNA RT-PCR RikHE
Figure 3 Rat rental iNOS mRNA expression detected by RT-PCR

and electrophoresis
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EFE, B INOSmRNA A K P i 3 T
FEHA B R AT T B 5 INOS FRaB 3G i M i 4 12
NO A=, AL H) YT M EF 48 DI Re O B WA

25 bR, BT 2KIC B I K B
WEA BR YR T, AL AT BE S B A 0L B 8 7 1
FUHE TR 5o XX Bl 1k 757 IR B 463 45 %
PLHI AR A B X, N HIRIT &
IR B R A B A T BRI AR .

e
[1] X0y, v i R B iR F8 R 2010[]]. A4 I 247, 2011, 19
(8): 701-708.



+450-

Traditional Chinese Drug Research & Clinical Pharmacology, 2014 July, Vol. 25 No. 4

[2] The multiple risk factor intervention trial research groups. Mortality after
16 years for participants randomized to the multiple risk factor
intervention trial[J]. Circulation, 1996, 94(5): 946-951.

[B1 ZFEHE, Hikss, R, FHENTNRAYE HREZHSTOMN
MFCAR AR R Z BRI R E24R, 2013, 48(3): 275-278.

[4] MulvanyM. Small artery remodeling in hypertension[J]. Curr Hypert
Rep, 2002, 4(1): 19-55.

[5] Panza JA, Quyyumi AA, Brush JE Jr, et al. Abnormal endotheli-
um—dependent vascular relaxation in patients with essential hypertension
[Jl. NEngJ Med, 1990, 323(1): 22-27.

[6] WL, ZRatn, B4R, 5. FRMBEEARIEIX MM b
ML ). 2 RZ S IR Z5HE, 2010, 21(2): 156-
160.

[719hED7, EPGH, RAH, . HEKZHHEE TLRA/NF-«B {558
AT A 22 5 S 9 DR BRLC LA MR R[], b Il 24 32 5 i
2013, 29(2): 208-212.

[8] Ahmad A, Singhal U, Hossain MM, et al. The role of the endogenous
antioxidant enzymes and malondialdehyde in essential hypertension[J]. J
Clin Diagn Res, 2013, 7(6): 987-990.

[9] Aggarwal R, Bansal D, Bansal F, et al. Interleukin-5, interleukin-6,
interleukin—-8 and tumour necrosis factor-alpha levels obtained within
24-h of admission do not predict high-risk infection in children with
febrile neutropenia[J].Indian J Med Microbiol, 2013, 31 (3): 226-
229.

[10] Paul J, Lijnen, Jos F, et al. Downregulation of manganese superoxide

dismutase by angiotensin II in cardiac fibroblasts of rats: Association

with oxidative stress in myocardium [J]. American Journal of

Hypertension, 2010, 23(10): 1128-1135.

[11] Mark A. Lovich. Natalie K, Bruno, Charles P, et al. Use of ultra
pure nitric oxide generated by the reduction of nitrogen dioxide to reverse
pulmonary hypertension in hypoxemic swine[J]. Nitric Oxide , 2011,

24(4): 204-212.

[11] Ahmad A, Singhal U, Hossain MM, et al. The role of the
endogenous antioxidant enzymes and malondialdehyde in essential
hypertension[J]. J Clin Diagn Res, 2013, 7(6): 987-990.

2] &M, %, BFE, 5. 1MW SOD, MDA, MPO fili7e.cll
SRR P RN TN ELD). TERBEAAGE, 2013, 33
(1): 218-220.

[13] FHZF, mrILZR, JRaHE. mkAg SIEIXT STZ %K R B 4128 A fk
REFHARIALT]. P E 2R, 2013, 29(1): 85-88.

[14] Bonny O, Firsov D. Circadian regulation of renal function and
potential role in hypertension [J]. Curr Opin Nephrol Hypertens,
2013, 22(4): 439-444.

[15] Vaziri ND, Ni Z, Oveisi F. Enhanced nitric oxide inactivation and
protein nitration by reactive oxygen species in chronic renal
insufficiency[J]. Hypertension, 2002, 39: 125-141.

[16] Hyndman KA, MacDonellAH, Jennifer S, etal Extracellularsignal-reg—
ulatedkinasesl/2 signalingpathwaysarenotinvolvedin endothelin regulation
of mouse inner medullary collecting duct nitric oxide production[J]. Life
Sciences, 2012, 91(13): 578-582.

[17] Welch W], Chabrashvili T, Solis G, et al. Role of extracellular su—
peroxide dismutase in the mouse angiotensin slow pressor response[J].

Hypertension, 2006, 48(5): 934-941.
(3. 5H)

AEBE X FNiZXT AR Rt E B R K AR A 1E A KX B i Z= RS20

FE

W& 5k L F 2 (L ERPEGRY:, L9 B 210023; 2. TLAE sl a4

PSP TS SE S, YT FIAT 2100235 3. HERCRIEZACEMIREE B, T3 HET 210029)

WE: BY FTEE g fie it Bkt § XK SABEAR a9 7 6 1E A AT B sk E(GAS). B3 & (MTL), &%
(LEP). #T31M % E(PGE,) . MEFEE T o(TNF-a). aNF-18(IL-18) &M Fha. Fitk BHRARS
KRR ARt ROk B R KRR, BB BR S N A MR BR 3 0 Yo o0 &R g 2t B, AR B e i
sHhe it RO B K KRB e AE R A5t GAS. MTL. LEP. PGE,. TNF-a. IL-1B &% f § £ R AR F R K
Hm, ER O RAREE KRR XK AR B L ER T ML, B GAS, MTL, LEP, PGE, 4% %1%,
TNF-a. IL-1B 227 &(P< 0.05, P<0.01); f2H RA=FAst & GAS. MTL. LEP. PGE, &%, M4& TNF-a.
IL-1B &%, BB FABES. it feF W@ LA g § RMYG 4R, Ti5AF GAS. MTL, LEP,
PGE,. TNF-a., IL-1B #9442 H %,

KW : FRFeF; Rt BORKE X, Bk, BaE; BE; WM EA E; WEXEATo; aNd-18

Wis BEA: 2014-04-22

EEE N HEF, @, Wit BYEFE6, WS D& 2, Email: jbp@163.com, Wil/EH . VFsr, #AZ, W5 . Pz 5%
2% Email: xuli64@163.com,

EE2WHE: ERAKRFFFIEETIH (81102885); LA T EZRAHEIH (LZ11194); IR EREHERER TR BWIH



