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The Expression of Apoptotic Mediators in Glomeruli in Adriamycin-
induced Nephropathy in Rats and the Effect of ACEI
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Abstract: [Objective] To detect the expression of apoptotic mediators in glomeruli in adri-
amycin-induced nephropathy in rats and the effect of enalapril on it. [Methods] 72 male SD rats aged
8 ~ 10 weeks were randomly divided into three groups: intervention group (IG), model group (MG)
and control group (CG).Each group had 24 rats. Rats in IG and MG were given adriamycin
(doxorubicin) 2 mg/kg intravenously on the 1* and the 21* day respectively. At the same time, an
equal volume of normal saline was given to the rats in CG by the same method. After the second injec-
tion, rats in IG received enalapril (50 mg/L) in their drinking water. 4 rats in each group were killed
every 8 weeks from the 4" week after the second injection. Apoptotic cells in kidney samples were detect-
ed by TUNEL method and electron microscopy. The expression of Fas antigen(CD95), Bel-2 protein
and AT2R in kidney samples were detected by immunohistochemical staining respectively. Gray val-
ues of positive staining in glomeruli were obtained by computer image analyzer and quantified as posi-
tive unit (PU). [Results] In IG and MG, glomerulosclerosis developed and the number of apoptotic

cells in glomeruli increased after the 20" week. But glomerulosclerosis in IG was not so severer com-
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pared with that in MG at the 20* week. Glomerular cell apoptotic indexes (GAI) in IG at the 20* and
28" week were less than those in MG. The Fas antigen PUs in glomeruli were significantly increased
and the Bcl-2 protein PUs in glomeruli were significantly decreased in IG and MG compared with CG
at the 20" and 28" week. The Bcl-2 protein PUs in IG was significantly higher than that in MG at the
28" week. Expression of AT2R could not be detected in glomeruli. The PUs of Fas antigen and Bcl-2
protein in glomeruli in IG and MG were significantly correlated to glomerular sclerotic index (GSI) and
GAI respectively. [ Conclusion] In the process of gromerulosclerosis in adriamycin-induced nephropa-
thy, glomerular cell apoptosis may be induced by the increased expression of Fas antigen and the de-
creased expression of Bel-2 protein. Enalapril intervention can partially reverse the reduction of Bel-2
expression in glomeruli, which may contribute to reduce apoptosis during glomerulosclerosis in IG.
Key words: kidney; apoptosis; antigens, CD95; genes, proto-oncogene proteins ¢-bcl-2; recep-

tor, angiotensin
[J SUN Yat-sen Univ (Med Sci), 2003, 24(4): 347 ~ 351]

%24 %

REFEPREFREH, F/AREHEL,
HEE AR R B % R /N R 40 e S0 2R B3 & R 4
Mgk . ERPIFTAR, HHEMAT R E /N REN
RN ERRER" 2, RAITATHPT £ K
AR F T B, AT AR B R E R A BB /NEREELL,
R B /DR B - sl >, B - BE MR,
H#t— /R E R KRR
(angiotensin converting enzyme inhibitors, ACEI) %
PR/ RER AR, RATE 199F 12 AE
2000 4F 9 AWLW THRAR I F| TR IT M B R BK
KEUE, B/PRAM Fas HLIF (CD9S) \Bel-2 HE M
DRMmEEKK 24 (angiotensin 1 type I re-
ceptor, AT2R) ik K& 5 5 /NeR40 MR v 71 5 /)
MWL R,

1 #HHfeFzx

1.1 #insa

8 ~10 FimEtE SD KR 72 K, BEblL N 34,
FHA ERAMNEE, & 24 R, FLHE 1R,
21 Ko gIx FHA. BEATESN 2 mg/keg FE
B, X EAE S RAEESK, B2 KEGET
Bl K B4 R IR A4 EE I 50 mg/L KK ,
R 25 0 % B8 A K BURAR R K
1.2 WUmERAE

o, JRAEACIER: 55 1 KEHFE 3 XEURN
REH, ZEERAM 1 KREEE. UE2 REHE
AR (E 2 REHMIANORE),4 .12,
20 fA.28 & A FIAFE 4 A AR (BERAM TR

HRBIMSEZK SR PIET:, Z 28 AFETH4A.
ARV REASFE 3 R 2 Afs R, KWL
232 AL, BETHRABEE 1 AKX
5R), B B R E & (BUN) FALEF (Cr) o

BRI Y8 R R BRI S A SR
BUR, it EEHK B F B8 S/ aREE L 5
(glomerular sclerotic index, GSI)P!,

0 PR T AT ik . (Rl SR S IR A R AR
IEMBREENNE' T HA WA KA R, it
BEEARRAR NS /NERE AR
(glomerular cell apoptotic index, GAI)™,

Fas FLJf . Bel-2 A AT2R B . HFHH
F 100 g/L HEEE B, RS, IR 4 wm, BLE
JEF SPERW, YA —WARFENSEN
Mo RITM Fas 1 Bel-2 £ (L), £HR
AT2R ZHi (%E Santa Cruz), SPEXFI& (dLx
we BaFHAE, ATEIERLHI (EE
KONTRON IBAS 2.5 £ Hsh AR T R S) 1T
BoH. BN RARMER S M/, Mgs 5
PRHRERN YR FHKE G MER A, UK
BARETHRKE G MER As, AR, PU=

Crm G x100, 5BIFEEASF/NERE A
é‘fﬁ f(‘f;‘gsiug"é“unn ;PU), Asa= Ao/ Ax B FRMER B
FYIREIREE, Cuox NEKKESR (BRI
K256, Goex HE,0 KR BUS AN/NERFAME B0
8B FR R AR PP 1Y,

1.3 #itFH&

PA 4z 85 A0 95 B R R 8 A K BUOR R B B9

GSI.GAT A1 FH R SR 1H , 2 f|] Eb 588 F 5 25 40 47 . LSD



%4 HRE,E. ARFEBL TR E/NREBA TN G EFHRIER ACE R 349

EMBAKRLE, X457 Spearman & 2 AH 2 H7
B0, $UHE A SPSS8. 0 K1 4LH, P <0.05 A H
BEEX,

2 &% X

2.1 M RE4ER

BEAMTRMAKRRMEERASE 12 AEEM
AP ERKI[(25.1£1.4)g/L, (25.4+1.7)g/L
b (37.2£3.0 ) g/L, P <0.05]; fh BUN I Cr
EE20RREENBAZEFRIBUN K (20.6 +
2.3) mmol/L,(19.6 +2.2) mmol/L t(7.0+1.1)
mmol/L,Cr 25 (122 £ 19) pmol /L, (111 £ 23) umol /
Lt (68 +16) pmol /L, P <0.05], HEIHMT
MAFMAENRZREBEN, F2REHE4H,
RAAMFHRAKR 24 h REAHESBESTB4H
EREHRMI(218 £37)mg, (218 £29) mg H (55 +
17)mg, P ¥ <0.05) % 20 JAF1 28 FARH R4 Kk
R24h[REAHLER THAEL, ZRYAEE
H(5 514 (818 £ 114) mg t (732 £ 73) mg, (811 =
104)mg (723 £ 75)mg, P 3 <0.05],

2.2 RENE

Xf RRZL /NI | B /INE B R B B AR
FRAMBERAKRBS 2RELF 48, ETE
/NERFCB B, BB L /NER | B A R S
o 12 Fm, T4 E/NERG MY W3S AR, 20
B, AT RE/DNRR RS E R A, DBUMR
WA AT B ERE AL, 28 AN 32 AR, bR
H, /P RELREL, TRHAKR G/ NKREL
BR,20ANEREBEN, RE 1, B/NEME K
ST 4 F 12 B L B8, NAEZHNS
BREEOER 20 G, 2/ MVEEEERNAE
¥, Mo mt/NERYE, B AR E
T4, TRAHSNMEMEFRIFERERR,
2.3 BHEAHBBTER

BRAMTHRA4 A, 12 ARMBAZHEKX
RUBFALR (F/AER. NEMEFR) A IUE R IE T4
M, ZEAEEAAA TR 20 B 28 AKREAR D,
ATAREBRAERERE, BT HHKR CAI
BAERA D, 7220 M 28 BNt A B EHER,
% 2,

#1 3HAXRRENEE/NRELIER

Table 1  Glomerular sclerotic index(GSI)at different weeks in 3 groups rats

(M and range, n=4)

Weeks Model group Intervention group Control group Xu
4 0. 00(0. 00,0.00) 0. 00(0. 00,0. 00) 0. 00(0. 00,0. 00) 0.00
12 0. 00(0. 00,0. 00) 0. 00(0. 00,0. 00) 0. 00(0. 00,0. 00) 0. 00
20 0.22(0.07,0.33) " 0. 10(0. 07,0.10) V? 0. 00(0. 00,0. 00) 8.01%
28 0.62(0.37,0.77) V 0.35(0.20,0.50) 0. 00(0. 00,0. 00) 9.61
X 14.50 9 14.50 % 0. 00

1)Compared with control group, P < 0.05. 2) Compared with model group, P < 0.05. 3)Compared between groups or between weeks,
P < 0.05

£2 3HARKRRNBEE/NERMBEATER
Table 2  Glomerular apoptotic index{GAI)at different weeks in 3 groups rats (M and range, n=4)

Weeks Model group Intervention group Control group X
4 0. 00(0. 00,0.05) 0. 00¢0. 00,0. 05) 0. 00(0. 00,0. 05) 0.69
12 0. 00(0. 00,0. 10) 0. 00(0. 00,0. 05) 0. 00(0. 00,0. 10) 0.63
20 0.20(0.10,0.25) ¥ 0.05(0. 00,0.10) V2 0.00(0. 00,0. 10) 7.77%
28 0.20(0. 15,0.35) ¥ 0.10(0. 05,0. 10) V-2 0. 00(0. 00,0. 10) 8.84 %
Xu 11.93 % 11.40» 0.71

1)Compared with Control group, P < 0.05. 2) Compared with model group, P < 0.05.3) Compared between groups or between weeks,
P <0.05
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Table 3  Expression of Fas antigen in glomeruli at different time in 3 groups rats

(M and range of PU, n=4)

Weeks Model group Intervention group Control group Xu
4 2.75(2.17,3. 46) 3.12(2.79,3.48) 2.64(2.18,3. 10) 3.25
12 2.98(2.79,3.15) 2.77(2.56,3.18) 2.87(2.49,3.18) 0.81
20 5.58(5.13,6.72) ¥ 5.32(4.55,6.34) ¥ 3.23(2.32,3.35) 7.547
28 6.70(5.59,8.15) " 6.41(5.04,7.38) " 2.68(2.44,3.31) 7.42%
X 11.87 % 12.00 2 2.05

1)Compared with Control group, P < 0.05, 2)Compared between groups or between weeks, P < 0. 05

4 3HKXKBRAREE /MK Bel-2 RHMERE

Table 4  Expression of Bel-2 in glomeruli at different time in 3 groups rats

(M and range of PU, n=4)

Weeks Model group Intervention group Control group Xu
4 6.51(5.39,9.98) 6.70(6.65,9.24) 7.31(6. 12,8. 44) 0.27
12 6.29{(4.46,6.73) 6.24(5.82,6.74) 7.04(6. 13,8.92) 1.63
20 3.84(2.93,5.15) v 4,34(3.28,5.39) ¥ 7.22(5.79,8.44) 7.73 %
28 3.55(2.65,4.09) " 4.26(3.79,5.19) ¥ 6.93(5.92,8.15) 9.27%
Xu 11.01 % 11.85% 0.23
1)Compared with Control group, P < 0.05, 2) Compared with model group, P < 0.05, 3)Compared between groups or between weeks,
P <0.05
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Fig.1 FExpresslon of Fas antigen in glomeruli in adrinmycin-induced nephropathy at 28 weeks {(DAB-siwined, hema-
toaylin-restained, x 100)
1 A, mudel group, IB. interventron group, 1C. conirel group, 10. negative control

Fig.2 Expression of BCL-2 protein in glomeruli in adriamycin-induced ncphropathy at 28 weeks (ABC-siined, hemu-

tmylin-resiained, x 100)
2A. model group, 2B, intervention group, 2C. coutrel group, 2. negalive control
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