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12.5 BL, 25 ML : M X3000P ( Stratagene ) mRNA
95 C 20 min, 95 C 30 s, 30 s, B-actin
72 C 40 s, 40 PCR
1
Table 1 Sequence of primers and length of products
Gene Sequence of primer (3 - 3) Length of product (bp)
Podocin Upstream: CCTGTGTTT GGGGCAT CA 175
Downstream: AT CT CAGCCGCCAT CCTC
Nep hrin Upstream: CCCCAACATCGACTTCACTT 199
Downstream: CTGGATGTTGGTGT GGT CAG
B-actin Upstream: TGACAGGATGCAGAAGGAGA 106

Downstream: TAGAGCCACCAATCCACACA
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phoresis, SDSPAGE) ,100 C 0.021) 21 , s
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2 24 h
Table 2 Content of 24 hour urinary protein of rats in different groups
(x%s, mg/ kg)
Content of 24 hour urinary protein
Group
0 day 7th day 14th day 21st day 28th day
Control 103. 50£56. 35 106.40%39. 26 95.50+43.26 110. 5043, 26 107. 50%£39. 26
M odel 97.50%56. 35 766.861580.54  2740.81%445. 31~ 3 561. 12X 1745. 40* 5 662. 8213 876. 55*

H uaigihuang Granule

Glucocorticoid

H uaigthuang Granule plus

glucocorticoid

103. 50£56. 35
100. 50£43. 26

100. 50£43. 26

564.011926. 1
261.55%98. 62

202.48£120. 66

2319.60E1 642 94*
1865.19%1 643.95

1065. 11£809. 72

3 399. 3812 483. 60*
3 069. 982 842. 94*

1.865.76t54. 8

4 073.83%3 156. 00"
2 450,501 775. 48

1 914.60%1 356. 08

* &

© P< 0.05,

P< 0.01, vs control group.

Figure 1

A1

AEBERBTEEAERARTAR (BAREMPLLE, X400)

Pathological changes of renal tissues of rats under the light microscope ( Hematoxylin and eosin staihing, X 400)

A: Control groups B: Model group; C: Huaigihuang Granule groups D: Glucocorticoid group; E: Huaigihuang Granule plus glucocorticoid

group.

Figure 2

B2 BFERBTEAXARERERBAZL(XT000)

Ultra-structural changes of foot processes of renal tissues of rats under the electron microscope (X7 000)

A; Control group; B: Model group; C: Huaigihuang Granule group; D: Glucocorticoid groups E: Huaigihuang Granule plus glucocorticoid

E%'1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.
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3 Nephrin  podocin mRNA

Table 3 Expressions of nephrin and podocin mRNAs

in renal tissue of rats in different groups

(xEs)
Group n Nephrin mRNA Podocin mRNA

Control 4 2.11%0. 11 2.38%0.12
M odel 4 1.92£0.03"  1.55%0.04""
Huaigihuang Granule 4 2.17%0.10% 2.08%t0.15%%
Glucocorticoid 4 2.20%0.094  1.92%0.39
Hualqlhugng Granule plus 4 5 14400855 2. 1740, 1844
glucocorticoid

“P< 0.05 """ P< 0. 01, vs control group; “P< 0. 05,

4%4P< 0.01, vs model group.

4 nephrin  podocin
Table 4 Expressions of nephrin and podocin proteins

in renal tissue of rats in different groups

(x=Es)
Group n  Nephrin protein Podocin protein

Control 4 1 1
M odel 4 0.28%0.06"" 0.44%0.06""
Huaigihuang Granule 4 0.72%0.12%% 0.89%0.24%
Glucocorticoid 4 0.70%£0.0942 0.82%0.19%
Hualqlhuffmg' Granule plus 4 0.8710 0655 0920 1845
glucocorticoid

“P< 0.05 " P< 0.0l, vs control group; “P< 0. 05,

4%P< 0.01, vs model group.

DR S S Nephrin 185 kD

G e Sessss R ssmemmw  GAPDH 36 kD

A B Cc D E

3  Western blot podocin
Figure 3 Expressions of nephrin and podocin
proteins observed by Western blot method
A: Control group; B: Model group; C: Huaigihuang Granule

nephrin

group; D: Glucocorticoid group; E: Huaighuang Granule plus

glucocorticoid group.
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Effects of Chinese herbal medicine Huaigihuang Granule
on nephrin and podocin expressions in renal tissues
of rats with adriamycin-induced nephrosis

We? Sunl, Zhi Zhul, Jian Yul, Yong hong Wangl, Man Xiongz, Xia Gao3, Zhong hua Zha04, Xue guang
Liu

1. Department of Traditional Chinese M edicine, Children s Hospital, Fudan University, Shanghai 201102, China

2. Pediatric Institute, Children s Hospital, Fudan University, Shanghai 201102, China

3. Department of Nephrology, Children s Hospital, Fudan U niversity, Shanghai 201102, China

4. Department of Pathology, Shanghai Medical College of Fudan University, Shanghai 200032, China

Object: To investigate the effects of Huaiqihuang Granule, a compound Chinese herbal medicine, on expressions
of nephrin and podocin of slit diaphragm of glomerular podocytes in rats with adriamycirrinduced ne phrosis
and to explore the mechanism in re duc ing the proteinuria.

Methods: Twenty SD rats were randomly divided into five groups: control group, model group, glucocorticoid
group, Huaiqihuang Granule group and Huaiqihuang Granule plus glucocorticoid group. The 24-hour urine was
collected 7, 14, 21 and 28 days afier adriamycin injection respectively to measure 24-hour urinary protein,
and all rats were sacrificed after 28 day treatment. Pathological changes in renal tissues were observed under a
light microscope and an electron microscope. Fxpressions of nephrin and podocin mRNAs in renal cortex were
determined by realtime polymerase chain reaction, and protein levels of nephrin and podocin were detected
by Westem blotting.

Results: ( 1) In the model group and the treatment groups, the level of urinary protein increased significantly
from the 14th day. (2) Under the light microscope, inflammatory cells and slight fibroplasia were found in
renal nterstitum of the model group, but there were less inflammatory cells in renal interstitum in the
ntervention groups than in the model group. Under the electron microscope, 29 days after adramycin
nje ction, extensive fusion of foot processes was observed. (3) The expressions of nephrin and podocin were
higher in treatment groups than in the model group. (4) Proteinuria level was negatively correlated with the
expressions of nephrin mRNA and ne phrin and podocin prote ins.

Conclusion: The above results indicate that Huaiqihuang Granule can maintain the integrity of the slid
diaphragram in podocyte, alleviate the lesion of glomerular filtration me mbrane, and decrease the proteinuria
by up-regulating the expressions of nephrin and podocin. Huaiqihuang Granule plus glucocorticoid maybe has
better effects than glucocorticoid alone.

Keywords: drugs, Chinese herbal; nephrosis; podocytes; nephrin; podocin; rats



