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(fWE] a6 WEODEZKEDAngll) REZEREBERBERE ACCSABEFUETMNEL, F & Sprague-Dawley
KRB TFHES CsA(LS mg« kg™' « d™") 4 8, #1844 CsA BRI ; IE 5 4 B KR T8 S MORE o, 460 25 20 R B A £
AR B IR I Cs A VB | LV LT UL 38 5% 38 5 — 60 4 0 00 5% ' /1N ) Jo0 27 248 Ak 5 e 328 4 2804 o Y €0 /01 2 10 J0T 8 B 5
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Expression of angiotensin ]| and its receptors in a rat model of chronic cyclosporine nephrotoxicity
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[Abstract] Objective To observe the expression of angiotensin [[ (Ang Il ) and its receptors in a rat model of chronic
cyclosporine (CsA) nephrotoxicity. Methods Chronic CsA nephrotoxicity was induced in Sprague-Dawley rats by administering
CsA (15 mg/kg s. c.) for 4 weeks. The body weight, systolic blood pressure, serum CsA, serum creatinine (Cr), and
creatinine clearance rate (Ccr) of rats were examined in each group. Trichrome staining was used to observe the
tubulointerstitial fibrosis; expressions of Ang Il and its receptors (AT1 and AT2) were examined by immunohistochemical
staining and Western blotting analysis. Results Compared with the control rats, CsA-treated rats showed decreased body
weight, increased Cr, decreased Cecr and tubulointerstitial fibrosis (P < 0. 01). Immunohistochemistry revealed that the
immunoreactivity of Ang [[ was significantly increased in the CsA-treated rats (47 &= 7 ws 134, P<C0. 01), with the
immunoreactivity mainly locating to the juxtaglomerular afferent arterioles. and the immunoreactivity was significantly
correlated with tubulointerstitial fibrosis (+=0.769, P<C0.001). Western blotting analysis showed significantly decreased AT1
expression ([1144147% wvs [424+6]%, P<C0.01) and increased AT2 expression ([1294237% wvs [4694+437% , P<C0.01).
Conclusion The findings of our study suggest that the intrarenal renin-angiotensin system is activated during chronic CsA
nephrotoxicity, which is manifested by increased Ang [ immunoreactivity, and this increased immunoreactivity is closely related
to tubulointerstitial fibrosis.
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(angiotensin [[ , Ang ) #IA N & RAS H i EH
AEWEAEPER AT Ang [T &35 4= W) 27 306 1 02 38
o HRR S M 1 2 AR SE . B WF TR WL, Ang I
FSZAR CATL A AT2) 760 R B VTR 52
BRI g Rl ik, R0 6T Angll RHZ
RTEEME CsA Btk RIA B D ARF5R
DI PE CsA B R R B s a8y, W% Ang Il &
HEZEEE N RIS,

1 T E

1.1 ## CsA (Novartis Pharma, Basel, Switz-
erland) ; MG (Sigma) ; % # 47KL (0. 0526 #EE,
Teklad Premier, Madison, WI, USA) . ¥/ (Ang
Il . AT1, AT2, Santa Cruz Biotechnology, Santa
Cruz. CA) i Dr. YANG Chul-Woo (The Catholic
University of Korea) =04

1.2 sh4hom Y Sprague-Dawley KR 14 H,
8 JH i MR BT 200~220 g, MEGERER RN L BEAL
PR (DA (n=28): K F U4 15 mg »
kg '+ d ' CsA (Novartis Pharma, Basel, Switzer-
land) ; (2) X BEH (o =6) ; B2 i 5 45 501 d MIOAS
(Sigma), WA KB ILH25 4 5 abst, EECE 4
LU,

1.3 AAE WIS AR B A A2 b o
I Ji CSBP) H R 3l ik I % % (Tail-cuff, BP2000,
Visitech system, Apex, NC, USA) &, & H KR
W 3 WHCEHIME . 4xii CsA ¥ B H 5 v B U f
Y % (monoclonal radioimmunoassay, Incstar,
Stillwater, MN, USA),

L4 Fomaeal g AbFE R BATHR R RO A AL
o, g 24 bR Jaffe HEE M 24 h BRILEF, 4b
HER B 2R AL, T 7150 42 A 2 A A 2 A A0 2 1 v
UL, LA 2 00T 5 LIBT3 BR % . (24 h JR & X R
JULIT /16 L) /100 g MR Bkt

1.5 BhEmEAeE  EHSH SR8 EAR-2 R
FH % WX ( periodate-lysine-paraformaldehyde) [& &,
A (Wax) W) 5 (8 4 pm), BEEE S 17 =
(Masson Trichrome) 3t &, W 25 B /N 45 ] it £F 4k
b, R FRATLAE J5 1 PP A% B /N A8 ) J5T £F 2 Ak R
& F B0 Ak B 3 2 BT AL (TDI Scope Eye™
Version 3.0 for Windows, Olympus, Japan), & ik
PR B2 WE 20 DA XL, 78 100 £ % 65
T L 3RBUEME , FIFH Polygon Program i€ &= #1158 &
B 052 A5 AR A T AL S WL A R S REA
BEDLIEAT B P4 .

1.6 SEmmfFEemn Angll 9 kE Al

Y] B RS RS R S B BK, EIRE
(37°C) 0. 3% id A AL A/ H BEAL B 30 min J&7 . PBS
WUE 3 UK. E OB o B B (98°C, 5
min) , PBS W 3 UK. i I AR 5 1 1 5 6 P 9 =
it N £ 20 min, PBS #VE 3 UL 76 4°C R M—4T
WEH 12~16 h, PBS YL 3 WM —H, FiH
H2h, IDABNEY G, BREEENIE, Ak
IR BB IIANE S G, A AR 3 Fr . 7E 200 £%
WA T A TR A 30 2 I A, Bk U A
F/OMEAEE S XA 50 N /NER, BOFEYE,
S PPAN Ang [ BHE B /R,

1.7 EZARELIPES>H AT AT2 9k E M
P LU B0 R 22 o (10 mmol /L Tris-Cl,
pH 7. 6; 150 mmol/L NaCl; 1% sodium deoxy-
cholate; 1% Triton X 100; 0.1% sodium dodecyl
sulfate; 1% aprotinin; 2 mmol/L Na;VO,; 1 pg/
ml leupeptin; 1 mmol/L PMSF) #l 5% ; 4°CF
B (400 X g) Ji, B B3 W E & 1 E (Bio-
Rad. Hercules); HU 20 pg FRAHEAT T = bt 56 R
-2 T 4 T P 5 J L UK (SDS-PAGE) 5 HLFR 5% (90
V) 2hJE, 4°CF & ATL.AT2 Hidk FAERR 42
PL1:1000 WEME 12~16 h; iR FE Rk 3
U, AR i 46 AL P AR AC 1Y B PSR TG (Amer-
sham) 1 h; %R T 2 W UE 3 W, 1 98 KOt
(ECL™., Amersham) F1BE G, DhXF B 20 O i o
(100%) 5 2 ML B 1L practin K 1F

1.8 it Fa® BN s X, W
ZH BB BCR T ¢ K5, SR ] SPSS 11. 0 #K
PEHEAT ST BT . 18l HZAH I3 4 (Pearson sin-
gle-correlation coefficient) % %5 15 /N4 [6] it £F 4k b
BEYS Angll BIHKEKER,

2 & B

2.1 1M CsABHreds 4254 85,544
KECE XTI AE L, &2 a0 BlcAE . (D R B R R
[(295+4) g us (240£6) g, P<T0.01];(2)1fl CsA
WETE [(2 3604+94) ng/ml vs (0£0) ng/ml,
P<20.01];(3) B Thfig %Ak, 2 300 103 WLEF 9 1
FULEFEBR R TR (R D (D RET ZHE /N
[B) B R A ek (B 1), DL g5 SRR R o e T
&1 CsA B RETEM S YA,

2.2 B A Angll®y &k FEXF 4L L AT DU SR 5
AngllFHYE B /NER (13 +4) 5 5 X% BB AL AR L, % 1 41
Angll 55 35 5 A B34 A0 (47 7, P<<0.01), WA 2,
HARAHR TR, AnglIF1'H /N 8] 57 21 4E 1L 72
A IEMER (r=0.769,P<0.001), WK 3,
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Tab 1 Body mass, SBP, CsA concentration, and renal function of rats in 2 groups
(r*s)
G Body mass SBP CsA concentration SCr CCr
roup n m/g p/mmHg op/(ng+ml™H) cg/(pmol « L™1) [mlesmin~! « (100 g) ']
Control 6 295+4 121+5 040 60.142.0 0.5740.03
CsA-treated 8 2406 129+9 2 3604947 110.54+10.5 =~ 0.1640.06" "
SBP: Systolic blood pressure. 1 mmHg=0. 133 kPa; ** P<C0.01 ws control group
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Fig 1 Pathological changes of renal tissues

A: Control group; B: CsA-treated group (Masson Trichrome staining, original magnification: X 100); C. Tubulointerstitial fibrosis degree.

** P<C0. 01 ws control group. n=6 in control group, n=38 in CsA-treated group. r=*s
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Fig 2 Angll expression showed by immunohistochemical staining

A: Control group, the glomeruli are normal; B: CsA-treated group, the arrow indicates Ang [l immunocompetence of glomerularis afferens is

enhanced(original magnification: X400); C: Count of Angll positive glomeruli. ** P<C0. 01 wvs control group. n=6 in control group, n=38 in

CsA-treated group, r=+s
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Fig 3 Correlation analysis of Ang ][ positive glomerulus

count with tubulointerstitial fibrosis degree

2.3 BAATL Ao AT2 #9 Rk el gy R i
NG EXT A L, R AT & A AR R 88
D [(114+14) % os (42+6) %, P<<0.01], 1M AT2
EHMREWIM 4 522 [(129423) % vs (469+
43)%, P<<0.01], WA 4,

3 it i
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FRIGH Y RAS Sb eV 2 H A F5 5 H 2 b kB
ARAE R Ang [l 8 BKR KRR  Ang [ 52
(AT1 M AT2) ZEP KL, 25 N RAS(intra-
renal renin-angiotensin system) 7E & i % B A= B 2
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11 T 3E G (43 | 55 43 W6 s P 40 0 2 X 45 A
R, AR S A 18 M CsA B 75 R BB, 453+
Angll S HAZ R (AT M AT2) 78 B Ny %Kik, 45
R, Ang (] A9 16 M 35 3 0, 55 B /N )
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Fig4 ATl and AT2 expression determined by Western blotting analysis

A: Western blotting images; B: Relative density of AT1; C: Relative density of AT2. ** P<C0. 01 wvs control group. =6 in control group,

n=238 in CsA-treated group, r=*s

B NP Y Ang [ BEESRIE LS 5 T 45 i
R 1 kA R, T TR A TR R 1 R M DR R
BRS84S s W PR R R AG A JE f
KHAENK Ang T KP4 EFF 2.6 5 A1 1.8
S, FRATE S, KB CsA TG B N
Ang [l #0E R E N Ang [T 7738 3 1 & 2 A 51
/N IE] R 4 S L 1 B B F TGF-g1 K i
T3 h3 (Big-h3) Mk T OHE N T
PR ARSI R A AL T AR Ang 1T L 4
F R BEVELLE N Ang 1T A9 588 16 PR OE & 413
3.6 f%. A T ABRSI K BBk SR 2. H
FOC A HT 2 B, Ang [1 FVEF /NG [ J03 £ 46 6 IF AH G
AR IE H 4R RV A ST LI E Ang I
FHE 'R /NER (13 + 4), S EGX A B4 19 3 i i R
A TR 5 A AR DR A G, I o 18 CsA B
B R B RY HUA 7E MR AR R R R A e S L
R R 4 R} B E S AT 30T RAS,

AR Ang [1 & 35 A= 2 3000 3 i ¥0 2%
20 JROBE b AR SR AT 2R, WRITIESE /D
(EE ) IR TN N IR I
A AT WK T 2EAS R B rh H e 5k 2 T 22 7 51
(9, Wehbi 2R Xa 25 i 38 8 PR B s o i A
RAETRBEH MM ATL mRNA FIHE 1Y 3341
. 5Z AR Sui F EGEHRGE AT 7S YIRS
FERR A v IR U /D I A5 K B 2R 0 T B ) R0 e
LRI FRE BT, T AT fE18 % CsA
B M P A L R S0 A g B I A AT L
BRI AT 8 W 3R BUE 5 4 F
UL 50% ., A4 AT A MR A K 5 H iR R K i

ROTRRSUTHRZEAL. () BN ZES . FIRRE
B AEPE CsA B B8 MEA B A R 89 & AL (2)
9o TRURE . BRI OR M R e O 2 DR N BRI R
F LM PE CsA B P U DL /NG TR T4 R
F SR FRATTHE N, A LU /N 48 1) 5 483 43 Sl 0 IR R
W LBE R Ang [T THFE THE AR ATL. R ER
T,

B AT1 b, AT2 2 Ang [l & 45 A4 9 2 %00
(1) 5 B S A2 AL EE AT2 7 B W A B B 0ot A
A A AR AERE, B/ AT il K TH
(counterbalance) AT1 [AF FH 5% Wi 24 ftd 7 Ak L 1l A 4™
5K A0 T 200 i 1 A A AE R | Ak — AR Ak 07 A R Y
PREWHEME . B ILR & W AT2 & 3R 5k LUAR i 4i i
A B A I B 3G IR B T R R e Lk
BIRAR S T ALK P IR 3K (re-expression) AT2, 2
NEBABEAEH (healing) "', KR EMN,
AT 7B /NE T BT /N ik O il /g BRG]
B 59 s ik o A BR Sl kL S0 R S/ A A
TR L, FHBLZ (sodium depletion) i AT2 £k
VB S A AR L BSOS IR
PR H R AT A i B Ang [ A48 F A= K 7 0 1
ANBRIEAE A TR - 3R B AR R R R i
T AT2 5 SO VR T 22 TR e TR Iy 114 5% 2k 5 I F MAP
WG HE ERKL/2, 10X FE S E GRS S
ATI1 FrEi ERK1/2 #RRAEAH I, Saito ¢V iiH
WA ATL WM I8 AT2 ik, B, ATL
AT2 BAMRBYERIE , IE AT A 5250 T W 5¢ 31 19 45
R—HFE, S AT2 AJ G2 5 1 19 07 38 B 48 52
Z5T18% CsA BN BE,
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