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Apoptosis Mechanism of Emodin on Renal Toxicity in Mice

HUANG Wan-yi, LI Yan-qiao, JIANG Qing, LUO Yu, Al Xiao-peng, WANG Ping, MENG Xian-li "
(College of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

[ Abstract | Objective: To observe the effect of long-term administration of emodin on the kidney toxicity
of mice, explore its possible toxic mechanism, and provide some basis for clinical rational drug use and further
research. Method: The 30 Kunming mice, half male and half female, were randomly divided into 3 groups:
control group, emodin low dose group and emodin high dose groups (0.8, 1.6 g+-kg™'), 10 mice in each group.
Continuous intragastric administration was given for 11 weeks. During administration, the general situation of the
mice was observed and recorded. After treatment, the serum urea nitrogen ( BUN ), creatinine ( SCr),
malondialdehyde (MDA) , superoxide dismutase (SOD) tumor necrosis factor (TNF-o) and interleukin-6 (IL-6)
were detected. Kidney index was calculated and glutathione peroxidase ( GSH-Px) and reduced glutathione/
oxidized glutathione ( GSH/GSSG) ratio were measured. The kidneys were taken for histopathological examination
and the protein expression levels of transforming growth factor-8, (TGF-B,) and cysteine aspartic acid specific

protease-3 ( Caspase-3) were then detected by immunohistochemistry assay. Result: As compared with control
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group of the same sex, the weight of mice in the administration groups was decreased significantly, renal index was
decreased while BUN and SCr levels were increased significantly (P <0.05, P <0.01); activity of SOD was
decreased significantly (P <0.05, P <0.01); content of TNF-o was increased significantly (P <0.05, P <
0.01), while the content of GSH-Px and the ratio of GSH/GSSG were decreased significantly in high emodin group
(P <0.05), and the expression of Caspase-3 was increased significantly in high emodin group (P <0.05). Renal
histopathology : tubule epithelial cells swelling, tubulointerstitial protein tube type, hyperemia and lymphocytic
small focal hyperplasia were observed in emodin high dose group, but the performance above was not obvious in low
dose group. Conclusion: The long-term administration of emodin at a large dose would show toxicity effect on mice
kidney, and the toxicity was obvious at the dose of 1.6 g-kg '=d ™', but there was no significant difference between

the sexes. The mechanism of its potential toxicity may be related to the disorder of oxidation system, the injury of

oxidative stress, the triggering of inflammatory reaction, and the apoptosis of cells.
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) i
PR A Jg-kg-! 0 J& 1 3 4 5 7 & 9 & 11 4
HEME = H - 23.54 £2.07  24.66 £2.80  29.00 +3.47 31.46 £3.23 34.76 £3.96  36.42 £4.39 36.88 £2.37
KER 0.8 22.76 £1.32  25.46 +£1.44  28.82+1.98 28.58 £+3.08  29.86 +3.57 32.08 +2.08 33.56 £1.88"
1.6 22.68 +1.30 23.88 £2.08 28.64 +2.12  30.14 £2.82  31.22 +2.41 32.82 +2.65 32.30 £1.77%
MetE 2 - 19.52 +1.16  24.88 £2.31 35.42 £3.94  39.32+3.33  42.94 +3.57 44.78 +3.47 47.60 +3. 67
KR 0.8 19.80 £1.34  24.94 £2.69  34.14 +4.27 34.93 +2.51 35.98 £5.02") 39.82+4.91"  41.16 £3.74"
1.6 19.84 £1.03  25.30 +2.88 33.28 +3.85 35.90 £2.79  37.32 £3.54" 39.02+2.10" 38.34 +2.49%
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F2 AXEBREMNAREINNREEEHAOZM(x£5,n=5)
Table 2  Effect of emodin on renal index of mice of different

genders(x £s,n=5)

5 ikl R/ g kg ™! B HEFE B/ mg g !
HfE ZH - 10.39 +0. 61
KEgH 0.8 9.81 +1.00
1.6 9.72 0. 46
T = - 13.36 +0. 64
K 0.8 12.20 0. 58"
1.6 11.07 £0.90"
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EIb, R R AL BT R (P <0.01) , METER

TR ] L6 A LTHEH . k3,

£33 KEBEMAEMEIHN/NRMF BUN,SCr,SOD,MDA,TNF-a,IL-6 B9&0E (% £5,n=5)
Table 3 Effect of emodin on serum BUN, SCr, SOD, MDA, TNF-a, IL-6 in mice of different genders(x +s,n=35)

I -
L /jjf“ /mlfjl'\lL_l /}LmSoTTL_I /Uﬁ-l /,Lrollj-A L' /IgN~FL‘f' /nIg[:_L6_l
it A H - 23.88 +3.67 50.49 +6.97 15.46 £0.41 6.46 £1.37 123.12 £2.00 63.84 +5.39
KR 0.8 30.43 £1.95"  72.66 +9.79" 14.02 £0.71" 6.59 £1.10 124.17 £3.32 65.99 £9.51
1.6 32.92 +3.46%  76.87 +11.37%  12.98 +0.95% 6.63 +0.99 131.94 £2.57  66.22+2.79
et 25 - 24.53 +1.88 53.13 £5.72 15.44 £0.77 6.77 £1.33 118.29 =1.84 64.54 +9.98
K#E 0.8 30.50 £2.40%  62.70+9.21"  12.37 £2.04" 7.77 £0.65 120.48 £0.92"  68.58 +9.08
1.6 31.27 £3.68%  70.99 £13.10"  12.50 +1.68% 7.92 £0.96 126.61 +3.92% 69.67 £8.53
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Table 4 Effect of emodin on GSH-Px activity and GSH/GSSG in

kidney of mice of different genders(x +s,n=5)
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N 0.8 31.48 £2.84  0.190 0. 032
1.6 29.35 +3.35"  0.172 20.016"
etk = A - 34.52£2.52  0.211 0. 055
K% 0.8 30.44 +2.07"  0.193 £0. 027
1.6 30.05 +2.04"  0.151 20.024"
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Fig. 1
different genders( HE, x200)

Effect of emodin on renal histomorphology of mice of

D

B2 KREZR/NREME TGF-8, EEREMFM (ALK, x
200)
Fig.2 Effect of emodin on expression of TGF-g, protein in mouse

kidney (THC, x200)
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x5 KRERMNREM TGFB, EHREMHM (x £5,n=5)
Table 5 Effect of emodin on optical density of TGF-8, in mouse

kidney(x £s,n=5)

il 41531 Fl /g kg ! IA
1 = H - 0.100 £0.016
PN 0.8 0.119 0. 043
1.6 0. 160 =0. 020%
i 3 2 H - 0.104 =0. 023
KER 0.8 0. 122 £0. 020
1.6 0. 164 +0. 029"

B3 AHEHE/NREME Caspase-3 EAREMFM (HRAEHL, x
200)
Fig.3 Effect of emodin on expression of Caspase-3 protein in mouse

kidney (IHC, x200)

F6 KEZRX/NRGH Caspase-3 EAMAMEMBEBMAZI (x5,
n=5)
Table 6 Effect of emodin on number of Caspase-3 protein positive

cells in kidney of mice(x £s,n=5)

P51 4151 /g kg ™! FHE 40 g K A4
WA =M - 19.75 +7. 84
K% 0.8 31.78 £10.33
1.6 38.33 £6.98"
i 363 ZEH - 24.58 £7.40
N 0.8 33.75 £13. 87
1.6 42.08 +11. 68"
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