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ABSTRACT: Objective To establish a new rat model of chronic cyclosporine A nephrotoxicity and ex-
plore its features. Methods Totally 24 male SD rats were equally randomized divided into 3 groups: sham-
adrenalectomized ( sham-ADX) group, ADX group and ADX plus cyclosporine A ( CsA) group. Rats in ADX
and CsA group first underwent adrenalectomy, followed by the administration of placebo or dexamethasone, re-
spectively. Rats in sham-ADX group received sham adrenalectomy and destilled water as control. Six weeks lat-
er, all rats were sacrificed and the following indicators were evaluated: urine protein excretion, creatinine
clearance, aldosterone level in serum and urine, aldosterone level and its synthase CYP11B2 gene expression in
kidney, serum natrium and potassium, urine natrium and potassium excretion, and tubulointerstitial fibrosis by
masson trichrome stain. Results In ADX and CsA group, serum and urine aldosterone were undetectable on

the second post-operative day, with other observations including natriuresis, hyponatremia, decreased urine
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potassium excretion, and hyperpotassaemia, suggesting that adrenals were removed intactly and the adrenalecto-

my was successful. Rats in CsA group showed increased urine protein, decreased creatinine clearance and tu-

bulointerstitial fibrosis, suggesting that a model of chronic CsA nephrotoxity was successfully established. At the

endpoint, serum potassium, serum aldosterone, urine potassium and urine aldosterone excretion partially re-

trieved. Natrium in serum and urine was not significant different between ADX group/CsA group and sham-ADX

group. Local renal aldosterone and its gene expression were remarkably upregulated. Conclusions

We suc-

cessfully established a new rat model of chronic CsA nephrotoxicity by adrenalectomy without low sodium diet.

After adrenalectomy, local renal aldosterone in kidney may compensate for circulatory aldosterone deficit to

maintain electrolyte balance.
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Table 1 Aldosterone levels in the serum and urine of rats

1% [ i 7K S Aldosterone level i ] Time BF R4 Sham-ADX group ADX 4 ADX group CsA 44 CsA group
1fiL 78 [ & Serum aldosterone (pg/ml) 0 X Day 0 1309 +231 1130 +185 1372 +309
2 K Day 2 1236 +250 0 0
6 Ji Week 6 1532 +350 662 +209* 852 + 87°
PR [ & Urine aldosterone (pg/ml) 0 X Day 0 2248 £515 2698 £358 2335 +159
2 K Day 2 2 465 +206 0 0
6 Ji Week 6 2563 +229 1315 £135* 3644 + 98*

HBFRALLE,*P <0.05
2P <0.05 compared with sham-ADX group
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Table 2 Sodium and potassium levels in the serum and urine of rats

L f# i Electrolytes i} [] Time fRF AR 4 Sham-ADX group ADX #{ ADX group CsA 44 CsA group
144 Serum Na* (mmol/L) 0 X Day 0 148.51 +2.47 150.09 +1.53 149.62 +2.24
2 % Day 2 148.25 +2. 84 136.67 +1.78" 137. 53 £2.39"
6 J& Week 6 143.51 +1.53 142.67 £1.77 143.12 +1.26
PR Urine Na* (mmol/d) 0 X Day 0 1.91 £0.35 1.82 +£0.27 2.37 £0.43
2 K Day 2 2.26 £0.59 4.31 £0.73* 3.94 £0. 62*
6 J& Week 6 2.09 £0.51 1.94 £0. 65 2.18£0.3
114 Serum K* (' mmol/L) 0 K Day 0 4.69 +0.35 4.73 +£0.13 4.76 £0. 31
2 K Day 2 4.81 +0.29 6.88 £0.39* 6.84 £0.37*
6 Jil Week 6 4.56 £0.35 5.85 £0. 15* 6.50 £0. 33*
JR# Urine K* (mmol/d) 0 K Day 0 2.58 £0. 46 2.52+£0.48 2.47 £0.51
2 K Day 2 2.39+0.39 1.02 +£0.26* 0.95 +0.21*
6 Jil Week 6 2.41+0.31 1.37 0. 49* 1.28 £0. 16*

5T ARA kS, *P <0.05 ,*P <0.01
2P <0.05,%P <0. 01 compared with sham-ADX group

Rosen %' IR K A r& AL “HAFESH ", fiE
CsA @B RMER KRR, ABTRE LRV
BARJE 2d I K JR AP R A 00 o) BT AR, R A
%, MEAEEBAR, 77ELL TR K RE R —
o CEEET RE. AEENN “HREE"
RN B SR, RN LIBOE B R - Rk R -
BB A SE, 5 mE k4 S 2O RS0, JF LR
ZMREAHEMRE T (FERETF-BL, BHED.
SFEBRBOE R E -1 %) Rk, TR A
TR BB /N [ B 47 e AL R 2 o

B R DA 2 4R A Y T R B A 4 4
WA, Fiish Bk A0 i 2 B B sh Bk, IS, FERE. i
I FFCER R 3 9 34 B e A A U LR B
FETE A B B B AR, KRR IR 0 A G i /D
bR AN Rl A Y, IE OB PR K B
B A T IR R

AT EEEVIRE LIRS, ELRE AL
FER R oR A B ERREA s T EAJE 2 d i F R
SR A 2 B E R, PR A HEIESE 0 gk s, R
BHEMERD . MR BT, RUE EREVIFAREI,
B2, 6 FISLREERmT, KB RM & PR B [ B 2
ERAMII, PRBNHEMEFN M S K S B IE R, SR A HEME
MR KFEASE 2 d WA BTk s [ E AR
[l AR BUHE CYP11B2 mRNA ik BiA, B HA R R
BiKF B E MR, RAETRYE LIRE, BHAR
[T AR A 3 T EL R A It 388 A A 77 2R
PE IR, 4% 4EFR AL AR e 8 B AR . ol T AT
FRBATH RRYE, AFEREE ERIBE, B
FE LAS I 45 B FY) 2 40 I (B R 7 o A B A B3 o 3

208 April, 2010

RBERCAL o
ABFFER S BB Y CsA 18 4 B 3 1 K U2 1Y

B R BERT 5T TO 08 35 B [ AR AF A I, A
T [ R MG AR 2 R B BOR AR

(A1 AR 2 50)
(it s R 0w it ) 32 4 52 D A A0 195 5 Bl )

s % X W

[1] Feria I, Pichardo I, Judrez P, et al. Therapeutic benefit of
spironolactone in experimental chronic cyclosporine A neph-
rotoxicity [J]. Kidney Int, 2003, 63(1) :43-52.

[2] Perez-Rojas JM, Derive S, Blanco JA, et al. Renocortical

mRNA expression of vasoactive factors during spironolactone

protective effect in chronic cyclosporine nephrotoxicity [J].

Am ] Physiol Renal Physiol, 2005, 289(5) :F1020-F1030.

®wPm, XE%. 2% ERAREERA L6 KFHE

f6: PCRERBIARKHBI 2 #T [J]. fMEH2£4%, 2000,

31 (3):207-211.

Stanton B, Giebisch G, Klein-Robbenhaar G, et al. Effects

of adrenalectomy and chronic adrenal corticosteroid replace-

(3]

(4]

ment on potassium transport in rat kidney [J]. J Clin In-
vest, 1985, 75(4) :1317-1326.

Rintk, BIAEE, WER, % AEEHXEED R
R K UKL B A SR AL BRI PE R (T, AR
ZZu, 2007, 87(38) :2667-2671.

Rosen S, Greenfeld Z, Brezis M. Chronic cyclosporine-in-

(5]

[6]
duced nephropathy in the rat. A medullary ray and inner
stripe injury [ J]. Transplantation, 1990, 49(2) :445-452.

[7] Pichler RH, Franceschini N, Young BA, et al. Pathogene-

sis of cyclosporine nephropathy : roles of angiotensin Il and



—HHT AR A B R R AR AL ST

(8]

[9]

[10]

[11]

osteopontin [J]. J Am Soc Nephrol, 1995, 6 (4):1186-
1196.

Shihab FS, Bennett WM, Tanner AM, et al. Angiotensin [
blockade decreases TGF-betal and matrix proteins in cyclos-
porine nephropathy [ J]. Kidney Int, 1997, 52 (3) :660-
673.

Wu P, Guo Z, Zhang Y, et al. Aldosterone overproduction
and CYP11B2 mRNA overexpression in vessels of spontane-
ously hypertensive rats [ J]. Horm Res, 1998, 50(1) :28-
33.

Gomez-Sanchez EP, Ahmad N, Romero DG, et al. Is aldo-
sterone synthesized within the rat brain [ J]. Am J Physiol
Endocrinol Metab, 2005, 288(2) : E342-E346.

Wu P, Liang X, Dai Y, et al. Aldosterone biosynthesis in
extraadrenal tissues [ J]. Chin Med J (Engl), 1999, 112
(5) :414-418.

[12]

[13]

[14]

[15]

Greenman Y, Trostanetsky Y, Ben-Shemen S, et al. Thy-
roid cysts: a new extra-adrenal site of aldosterone synthase
expression and increased aldosterone content [ J]. Clin En-
docrinol (Oxf), 2007, 66(6) :886-889.

BiRz, B, HE, F. KRRBYRE ER R
B H XA BB m [J]. FARE¥RE, 2003,
83(21) :1900-1905.

B, BB . R RX AT E/ME R E R A
LAREEER R [J]. PREZRE, 2005, 85(1):
2070-2075.

Xue C, Siragy HM. Local renal aldosterone system and its
regulation by salt, diabetes, and angiotensin I type 1 re-

ceptor [J]. Hypertension, 2005, 46(3) ;:584-590.

(Yeks B85 2009-04-24)

Vol. 32 No. 2 209



	73.pdf
	74.pdf
	75.pdf
	76.pdf
	77.pdf

