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Renal injury and its mechanism on mice induced by penicillic acid
from Penicillium cyclopium

GUO Le, YUAN Hui"
(College of Veterinary Medicine, HNAU, Changsha 410128, China)

Abstract: 120 Kunming mice (25 days old) were divided into 4 groups randomly, as control, low-dose group,
middle-dose group and high-dose group, to find effects on kidney damage and its mechanism induced by a toxin of
penicillic acid from Penicillium cyclopium. The results showed that renal tubular epithelial cells were severely damaged
by penicillic acid. The epithelial cells showed vacuolar degeneration and nuclear condensation and dissolution. Under
the same dose, the renal damage of male mouse was more serious than females. The main mechanism of kidney damage
caused by penicillic acid was lipid peroxidation which could significantly enhance the content of MDA with
corresponding decreases in the content of SOD, and the effect depends on the dose applied. Penicillic acid could
markedly induce apoptosis in epithelia of renal tubule via promoting gene expression of P53 and Bax and inhibiting
gene expression of Bcl-2.
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Table 1 Primers and internal standard designed for experiment

Bl R MFR =27 FRKE
/bp

Bax L 5-CTGAGCTGACCTTGGAGC-3' 515

Bax T 5-GACTCCAGCCACAAAGATG-3’

p-actin £ 5- CCTCTATGCCAACACAGTGC-3’ 211

p-actin Tiif 5-GTACTCCTGCTTGCTGATCC -3

P53 Lk 5'- ATGGAGGAGTCACAGTCGGATA -3’ 479
P53 T ik 5'-GACTTCTTGTAGATGGCCATGG -3’

Bcl-2 L  5-GACAGAAGATCATGCCGTCC-3' 426
Bcl-2 T  5-GGTACCAATGGCACTTCAAG-3’

Fas £k 5-GACCCAGAATACCAAGTGCA-3' 436
Fas Tk 5-TCT-GTTCTGCTGTGTCTTGG-3'
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Table 2 The measurement results of renal function of mice

. NAG/U BUN/(mg-L™%) UA/(mmol-L™%) Ser/(umol-L™%)
i3 P3 1 i3 1 i3
CK  0.31+0.09 0.35+0.12 86.23+21.75 78.33+19.34 19.67+4.89 18.7645.76 0.19+0.02 0.18+0.04
L (1.1920.28)" (0.99£0.19)™  103.66+19.76 102.33+21.21 27.23+9.87 24.89+1121  0.21#0.09 0.21+0.89
M (2.43+0.67) s (1.97+0.89)™  (194.43+18.21)"  (19257+19.65)"  (37.49+13.98)"  (32.65+9.89)"  0.23+0.07 0.23+0.13
H (5.71£1.32)" s (456+1.78)"  (234.59+28.89)"  (215.98+32.43)"  (51.67+17.86)"  (49.32+1.21)"" 0.26+0.04 0.27+0.11

BECKALR , *RERREE(P<0.01) , *REFEE(P <0.05) ; i, HZHELE , sa REFMEF(P <0.01), , REFREE(P<0.05). TH .
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Fig.1 Results of kidney biopsy treated with PA (x400)
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Table 3 The activity of SOD and MDA content in renal cell of mice

SODSEM/(U-mg™) MDAZE &/(nmol-mg ")
A I H# I

48 3l

CK 1248642496 119.05425.79  14.324231 11.4443.05
H  (6552+19.69)" (73.68+17.04)" (29.24+3.24)™ 4 (19.11+2.04)"
M (9552+15.84)" (99.04+12.85)" (20.69+3.47)" » 15.49+3.57
L 1052841834 106.20+13.94  16.95+1.39 12.92+2.46
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Table 4 The apoptosis rate of mice kindey cell

BT E/%
4 51
M [i:{
cK 3.13+1.36 3.19+1.10
H (15.33+3.78) "4 (12.67+2.99)™
M (11.74+3.12)" o (9.03+3.13)™"
L (6.2123.01) , 4.23+1.95
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SRR Bk eE R ITHE A p-actin ERER
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B Fas B93RikKFE#H #r , A UVP Labworks
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Fig. 2 Apoptosis of kidney epithelial cell

Analysis Software B &2 #4424 B WY A BR &
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Table 5 Expression of in kindey cells with different groups

Bcl-2 Bax P53 Fas
415 - X , 5 ) N ) X
i i3 i i3 i i3 i i
CK  1.08x0.23 0.8740.23 0.9240.12 0.98+0.23 0.82+0.12 0.7120.12 0.97£0.11 0.9340.21
L 0.92+0.16 0.77£0.19 0.96+0.23 1.01£0.22 0.96+0.20 0.77£0.10 0.91£0.21 0.89+0.19
M 0.93£0.15 (0.69420.23)" s 1.02+0.22 1.16+0.25 1.0230.22 0.88+0.21  (0.427£0.10)",a  0.820.17
H  (0.70x0.11)" (0.44£0.14)",  (1.10£0.29)"  (1.32+0.23)"  (1.04+0.20)"  (0.99£0.19)" (0.37+0.09) ..  0.76+0.17
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