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Expression and Significance of Nephrin and CD2AP in Adriamycin-induced
Nephrotic Rats

PENG Ya-qin', MO Ying?*, JIANG Xiao-yun?, ZHANG Qiao-ling', CHEN Shu-mei?
(1.Department of Pediatrics, Huangpu Section, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510700, China;
2. Department of Pediatrics, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510080, China)

Abstract; [Objectives] To dynamically observe the role of nephrin and CD2-associated protein (CD2AP) in adriamycin-
induced nephrotic rats, and to explore the possible effects on the occurrence and development of proteinuria.  [Methods]
Seventy-two rats were divided into two groups: model group (n = 36) and control group (n = 36). The rats in model group were
injected with adriamycin (6 mg/kg) via tail-vein for one time, while the rats in control group were injected with saline. At day 3,
5, 7, 14, 28, and 42, the kidney tissues of six rats were studied after adriamycin injection using electronic microscope, real time
PCR, and immunohistochemistry. [Results] D Nephrin mRNA expression at day 7, nephrin protein expression at day 14, and
CD2AP (mRNA and protein) expression at day 28 increased in the rats in model group, respectively. (@ Compared with the
control group, the distribution of nephrin and CD2AP shifted from a linear-like pattern along the capillary loops of glomerulus to a
discontinuous coarse granular or sheet-like distribution. 3 The mRNA expression of nephrin and CD2AP were positively correlated
with the amount of 24 h urinary protein (r = 0.878, P < 0.01; r = 0.945, P < 0.01). [Conclusions] @ Nephrin presents early
over-expression and abnormal distribution, - suggesting possibly a cause of proteinuria occurrence and an important early indicator
for acute podocyte injury. @ CD2AP exhibits lately over-expression, suggesting possibly a compensatory response against podocyte
injury.
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Table 1 Urinary protein (mg/24 h) in the rats of model and control groups at the different time  (xs)

Groups  Cases 0d 3d 5d 7d 14 d 28 d 42 d

Control 6 5.1+1.0 52+1.0 54+2.0 5425 56x1.6 6923 7.0+4.1

Model 6 6.0+1.0 6.0x1.5 7.2+£22 140267 64.0+29.6"  159.5+23.3D2 3377 +38.1V3
13 1.687 1.690 1.649 5.793 7.242 15.953 21.135

After adriamycin injection, 24 h urinary protein in rats in model group progressively increased with time.

1) compared with control group, P<0.01; 2) compared with model group 14 d, P<0.01; 3) compared with model group 28 d, P<0.01

Bl1 KREHREHAERERA

Fig. 1 Electron micrographs of kidney tissue from rats

A Control group 14.d, foot-processes were normal; B: Model group 14 d, foot-processes were distorted and partly effaced; C: Model group

42 d, foot-processes were completely effaced; x 10 000
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Fig.2 Relative quantity of nephrin mRNA expression in
kidney tissues at the different time (¥ +s5, n=6)

From day 7 to 42 nephrin mRNA expression in model rats

increased. Compared with control group, 1)P<0.01.
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Fig.3 Relative quantity of CD2AP mRNA expression in
kidney tissues at the different time (¥ +s, n=6)

From day 28 CD2AP mRNA expression in model rats increased.
Compared with control group,1)P<0.01.
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Table 2 Half-quantitative analysis of nephrin immunohistochemistry of the rats in model and control groups at the

different time (xxs)
Nephrin (PU)
Group Case -
3d 5d 7d 14d 28 d 42d
Control 6 8.1+0.3 8.1x0.6 8.1+0.7 8.1+0.8 8.5+0.6 9.0+1.7
Model 6 83+04 8.4+0.5 8.6+04 9.4 +£0.59Y 102£1292 126+ 1.1
¢ 1.270 1.040 1.921 3.800 3.600 4.750

From day 14, nephrin expression in kidney tissues of model rats gradually increased.

1) compared with control group, P<0.05; 2) compared with model group 14 d, P<0.01; 3) compared with model group 28 d, P<0.01

®3 WAKREHE SR CD2AP REANFEED
Table 3 Half-quantitative analysis of CD2AP immunohistochemistry of the rats in model and control groups at the

different time (x+s)

CD2AP expression (PU)

Group Case

14d 28d 42d

3d 5d
Control 6 6.2+0.6 6.2+0.7 6.2+0.6 6.2+0.8 6.6+0.6 7.0+0.6
Model 6 6.7+0.4 6.8+£0.5 7.0+0.6 7.0+04 7.9+1.07 10.1 £2.102
t 1.930 2.100 2.360 2.331 3.762 4.234

From day 28, CD2AP expression in kidney tissues from model rats gradually increased

1) compared with control group, P<0.01; 2) compared with model group 28 d, P <0.05
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Fig.4 Immunohistochemical staining for nephrin in glomerulus from the model rats the and control rats
A negative control; B; control group; C: model group 7 d; D model group 14 d; E; model group 28 d; F; model group 42 d
From day 14 after adriamycin injection, the distribution of nephrin shifted from a linear-like pattern along the capillary loops of glomerulus to

a coarse granular. X200

5 Bihik CD2AP EALREER
Fig.5 Immunohistochemical staining for CD2AP in glomerulus from the model rats and the control rats

A negative control; B: control group; C: model group 7 d; D: model group 14 d; E: model group 28 d; F: model group 42 d

=

From day 28 after adriamycin injection, the distribution of CD2AP in model rats shifted from a linear-like pattern along the capillary loops o

glomerulus to a discontinuous coarse granular or sheet-like distribution. %200

Ui H) 6 A Tg 43755 AL E i W Rl 7 FH A Sk % 3k CD2AP 2—F K EH , TER MR ERRET L
BT AHEAE R, R — AR AL g i 1o, GEANE, A 639 MEEME , AERIHA 31




20

LR SR (PR

30 %

=2 ~ oo 0

nephrin mRNA expression

W

IS

0 100 200 300

24 h urinary protein (mg)

400

A

CD2AP mRNA expression

400

0 100
24 h urinary protein (mg)

200 300

6 nephrin mRNA ,CD2AP mRNA RiZES 24 h REEHEMNERXXR

Fig.6 Relationship between nephrin mRNA and 24 h urinary protein (left);

relationship between CD2AP mRNA and

24 h urinary protein (right)

The mRNA expressions of nephrin and CD2AP were positively correlated with the amount of 24 h urinary protein(r = 0.878, P < 0.01; r =

0.945, P < 0.01).
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