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[(HE] B . R HZLEEINFREEYANGETERE KR FLEAIS R EFEYHNEF0
REABPERRLTRGERAN, F i . EE%FE SD XK 48 R, MM & F AL H EF 3R
W TR FHE R YA A (HOCM) K H# % A 41 (LOCM) | 4% F & A B 40 & A R I =2 B 4
PaiE ST, A Ml 25% %,:f;‘ﬁidamﬂc1omL/kg}éﬂﬁmmii%¢,i%%ﬁida FHREER, BF4
AR KB AL EHFES AN h 25 FABFEH 10 mg/kg RBEKV IS mg/kg #F . 24
#HANE A8 h A KA, KD B 3 Ao AU N f & AUEF (SCr) KT, K ARG % &kl & f &
FaREN (Angll)RFo RABF THREMBERIE, RAWLE XN K LR T caspase-3 FH; FRAERFT
MEAL, RN HE 2N EFARBERMET; KRR LA ALALF LR N T AR claudin-1 & & 69 KA
KA TUNEL (& n 5 E LR @BAT, 2R . EHEF NGB L, 5K EEFNY T LY
WL mpA s, HOCM 4 = %8 2 % F LOCM ; 5 s B A 4= LOCM £ 1t 4%, HOCM 41 fa 7% SCr o o
¥ Angll K- F oA RXE, BAE claudin-1 & G 4 & & Fo caspase-3 By & M L ;48 54 X Bk i =25
4 scrﬁnAnguykq-w&]Lréﬂ&,"* 8 22 claudin-1 & & 9 & ik Fo caspase-3 BE o4 F MR 2 FTH, FALME
BE,ENE Lk min A T R Rk, 4% .HOCM & LOCM ¥ T# F 5% Lk mie A, & HOCM
MAERE %, EMBTRE G ;} % A L i8 caspase-3 7 M A= claudin-1 B & £k & Ang Il K-F ¥ & A
kimFEMNIHERT S EHANE AR L RPHEAD.
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Nephrotoxicity of high- and low-osmolar contrast media .
Protective role of forsinopril or telmisartan in a rat model
DUAN Shao-bin' , ZOU Qin’*, LI Ying-juan' , PENG You-ming' , LIU Fu-you',
WANG Yu-hui', XU Xiang-qing' , JIANG Wen-ling' , LIU Ying-hong', LI Jun'

(1. Department of Nephrology , Second Xiangya Hospital of Central South University , Changsha 410011 ;

2. Depariment of Nephrology , First Hospital of Chenzhou , Hunan Chenzhou 423000, China)

Abstract; Objective To compare the nephrotoxicity of high- and low-osmolar contrast media

( HOCM and LOCM) , and to determine the protective role of forsinopril or telmisartan and its possi-
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ble mechanism. Methods Forty eight healthy SD rats were randomly divided into 6 groups: a nor-
mal control group, a glycerol control group, a low-osmolar contrast media ( LOCM ) group, a high-
osmolar contrast media ( HOCM ) group, a forsinopril group, and a telmisartan group. Glycerine for
inducing kidney damage was given to all rats except the normal control group. Twenty-four hours after
the injection of glycerine , the mixed forsinopril suspension (10 mg/kg) or telmisartan (5 mg/kg)
was poured into the stomach in the preventive group. Serum creatinine ( SCr) and plasm angiotensin
II (Ang 1T ) levels were detected by an automatical biochemical analyzer and radioimmunoassay ;
caspase-3 activity and claudin-1 expression of the renal tissue were detected by fluorometric method
and immunohistochemical method. The renal injury was assessed by hematoxylin and eosin ( HE)
staining and terminal deoxynucleotide mediated nick and labeling ( TUNEL ) staining, respectively.
Results In diatrizoate -injected rats, SCr and Ang Il levels were increased ( P <0.05). Expression
of claudin-1 protein and caspase-3 activity in the renal tissue was upregulated. The histologic chan-
ges and percentage of apoptotic cells were milder in the LOCM rats than those in the HOCM rats. In
the group pretreated with forsinopril or telmisartan, no increase in the levels of SCr and Ang [I was
discovered. The expression of claudin-1 protein and caspase-3 activity was significantly lower than
that in the HOCM group. The renal injuries induced by diatrizoate were alleviated. Conclusion
Both HOCM and LOCM could cause cellular apoptosis in the kidney. LOCM was less toxic to rat kid-
ney than HOCM. Nephrotoxicity induced by HOCM might be related to caspase-3, claudin-1 and
Ang [ . Forsinopril or telmisartan may protect the renal tissue from nephrotoxicity induced by diatrizo-
ate.

Key words: contrast media;  nephrotoxicity;  forsinopril ;  telmisartan;  claudin-1 ;
caspase-3
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(CHM + Bz i + 8ok B4 8 H
A R BUTE TS H T 24 h ROk AN AR BR
IE R BT A 3L A 45 A1 Wk B 25 % 19 H ol 4% 10
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fif 2 5 i (p-NA) #y & [ pmol/ (g + h) ]

1.4 BRALKRELEIFULE

1.4.1 HE &K FHERMmE TN g
AN IR B A AR 2H 2R (R A B o R BT ),
10% (1 rh Pk FHRE [ 12 ~ 24 b, w5 BUBE K, A i
B, R HE e o, ' 50 K 2 B 20 B s B AR AR
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(Z A REA Z 18] 49 PO LG R T LSD-¢ K 85 ) , PR
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ERAGIFE L.
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2.1 Z Wi SCr Ao Ang I K P = 3
4 SCr MM Ang I K4 1F % X HB 4 L H i
TR AR i S R W] 3 = (P <0.05), 1
8 S ) BB K U 3H TR 4 0 %S SCr M 3K Ang
NIKFPE®EBEZANAABEMP <0.05)
(1),
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2.3.2 B4 claudin-1 % 9% 40 L4 F & &
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INFE BT 3R 3K e o, B A LU0 L O 38 K B E
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25 A claudin-1 - 35 K BB 38 0F 5 X B B
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A8 3 3 ) B oK VD 3 T 4 414 claudin-1 S8
KEHESBEXANAHE LE(P<0.05)
(E3,4),

1 FAMFE B Ang T KL (x £5,n=8)
Table 1

Comparison of serum SCr and plasma Ang Il

levels in 6 groups (x +s,n=8)

2151 SCr( pmol/1.) Ang Tl (ng/L)
1E X IR 21.34+2.10*  238.96 +35.90
H-aox B 21 30.72£5.30*  418.07 £30.35"
(6833 Sl 36.20 £8.72*  459.87 +64.16*
B 72.13 £10.28  558.64 £26.03
Ay 3 A BT 4 43.5+16.7%  238.56 +26.99 "
Bk b H R 41 37.25+8.62*  276.80 +65.78 *

LHEB g L, « P<0.05
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o | * &
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0 I I 1 1 1 |
A B c D E F

Groups

B1 SR HL T caspase3 I AL IEH XA
B H b xR CARB R A 4L D B i A 45
E AR AL PR B 4] SmsiEe
FIH %, « P<0.05

Fig. 1 Changes of caspases-3 activity in the renal tissue A:
Normal control; B: Glycerine contol group; C: LOCM
group; D: HOCM group; E: Forsinopril prevention
group; F: Telmisartan prevention group Compared with

the HOCM group, * P <0.05
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2 OUBTFASUUE MR EBUE (HE, x200) AL IEF 0 BEAL B H ook B4 ; CARB 4L D M AL E AR v
IR = ST R Eil

Fig. 2 Pathological changes of each group under light microscope (HE, x200) A Normal control group; B: Glycerine contol group;
C: LOCM group; D; HOCM group; E: Forsinopril prevention group; F: Telmisartan prevention group

B3 Ot FA4IE 414 claudin-l SEe AL Q@ AR (1 x200) AL TEFA MAL B H 0 BRAL; CARB G4 D 5
B RN E AR R T4 5 F B oK Vb 4E F B 21
Fig. 3 Immunohistochemical staining of renal tissue in each group ( x200) A: Normal control group; B: Glycerine contol group; C:

LOCM group; D: HOCM group; E: Forsinopril prevention group; F: Telmisartan prevention group

2.3.3 TUNEL &m0 % Lk mmpA H o B AR E S R AW B A S (P <0.05),
(SRSl A 2 W= A N = w1 O e 5/ o0 B 1 2 o 1 0~ R E = A = w0 e

AR H X A W FEW & (P <0.05), &l FREBELAHAVEEMES) .
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Fig.4 Average grey value of claudin-1 protein expression in the
renal tissue of each group A: Normal control group; B:
Glycerine contol group; C:; LOCM group; D: HOCM
group; E: Forsinopril prevention group; F: Telmisartan

Compared with the HOCM group,

prevention group

* P<0.05
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Fig. 5 Percentage of apoptotic cells measured by TUNEL staining

A Normal control group; B: Glycerine contol group;
C: LOCM group; D; HOCM group; E: Forsinopril pre-
vention group; F: Telmisartan prevention group Com-
pared with the HOCM group, * P <0.05; Compared
with Group LOCM, A P <0.05
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