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Abstract: The nephrotoxicity of aristolochic acid was studied using zebrafish as a model animal. Zebrafish
(Danio rerio) embryos at 3 days post-fertilization were treated with various concentrations of aristolochic
acid for 24 h. Morphological changes of embryos and kidney were observed under the microscope and the
percentage of abnormal embryos was counted. Histological structure of kidney was further examined by
tissue sections. The expression level of nephrin was tested by qPCR to explore the podocyte function in

embryonic kidney treated with aristolochic acid (AA). Embryos treated with 20 umol/L aristolochic acid for
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24 h exhibited periocular edema. As the exposure dosages of aristolochic acid increased to 40 -

80 umol/L, besides periocular edema, a large number of embryos also displayed cardiovascular dysfunction

characterized by decreased heart rate, slow blood flow and even blood stasis. Expansion of glomeruli and

distortion of pronephric tubules were observed in embryos treated with aristolochic acid under a fluorescence

microscope. Paraffin sections from AA-treated embryos displayed malformed histological structure of kidney,

such as cystic glomeruli and disorganized epithelial cells of pronephric tubules. gPCR showed that

aristolochic acid treatment down-regulated the expression of nephrin in half in comparison with mock-control

siblings (P < 0.01). The results indicated that aristolochic acid caused profound nephrotoxicity in histological

structure and biological function of zebrafish embryos. Dysfunction of podocyte may involve in the renal

impairment.
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Fig. 1 Defective phenotypes of zebrafish embryos after aristolochic acid treatment for 24 h
a. XEABE LG (4dpP; b, TYIEAER A (20 pmol/L) AbEE 24 h Ji5 BTyt A HEERHR K. E. R

a. Control group (4 dpf); b. 20 umol/L AA-treated embryos displayed periocular edema. E. Eye.
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Fig. 2 Toxic effects of aristolochic acid on 3 dpf zebrafish embryos

EXHEALMILL, #+: P<0.01, ** P <0.01, compared with control group.

30 wm

30 pm

B3 TURRMR ALLEL 24 h GRS (wilb: GFP) EETES
Fig. 3 Pronephric phenotype of transgenic line (wtlb:GFP) after exposure to
aristolochic acid for 24 h
a. XTRABETMMENG (4 dpf): b, 40 pmol/L T 5u4%HE A b3 24 h S 5E T IR fi (4 dpf); c. 80 umol/L T SRR A ALHT 24 h G5t T
JfE (4dpf).
Embryos treated with 40pmol/L (b) and 80 umol/L aristolochic acid (c) exhibited cystic glomeruli and warping pronephric tubules compared with
the control group (a).

GL. 'B/NER; PT. HI'¥4. GL. Glomeruli; PT. Pronephric tubule.
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Fig. 4 Transverse histological sections of glomeruli and pronephric tubule of zebrafish embryos
a. IEHABE DG (96 hpf) BLHLWI A (BT, H.E 4415 b. 40 pmol/L D 50441 AbHE 24 h JGBE (o )IRih (96 hpf) 4L (B

Wi, H.E 4eth),

Transverse histological sections (5 um) were obtained from 96 hpf zebrafish embryos after exposure to solvent (a) and 40 umol/L aristolochic acid

(b) for 24 h, respectively.
NC. ¥%; GL. W/hEk; PT. AfHH; « By k.

NC. Notochord; GL. Glomeruli; PT. Pronephric tubule; * Indicate the location of cyst.
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Fig. 5 Quantitative real-time polymerase chain

>

reaction (qPCR) analysis for the expression levels
of nephrin in mock and AA-treated embryos

sk ST HRAILE, P < 0.01. % P < 0.01, compared with control group.
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