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Abstract: The effects of a high-fat diet and celastrol treatment on gut microbiota and liver and kidney toxicity in mice were examined.
Mice were fed a normal or high-fat rat diet, with a celastrol treatment at high, medium and low doses. High-throughput sequencing was used to
analyze the intestinal flora of mice, and the activities of serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST), and the
contents of creatinine (Cr) and blood urea nitrogen (Bun) were measured. Studies have shown that a high-fat diet and celastrol treatment
significantly affect the composition of gut microbiota in mice. The high-fat diet reduced significantly the abundance and diversity of gut
microbiota in mice. The celastrol treatment increased the abundance and diversity of gut microbiota in the mice fed the high-fat diet, while
enriching the bacteria of the genus Ruminiclostridium and Anaerotruncus. Compared to the control group, the contents of Ruminiclostridium and
Anaerotruncus in the low-, medium- and high-dose groups increased by 51.26%, -44.62% and 129.98%, and 62.45%, 28.73% and 17.86%,
respectively. The treatment with celastrol at 100~400 pg/kg led to insignificant changes in the AST and ALT activities, and Cr and Bun contents.
These results showed that the high-fat diet and celastrol treatment affected significantly the gut microbial structure of mice, and celastrol
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exhibited imsignificant toxicity at the treatment dose of 100~400 pg/kg.

Key words: high-fat diet; celastrol; gut microbiota; liver and kidney toxicity
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Table 1 Experimental treatment and grouping

nin K32 T ik Coih 452 7 ik
1 LFD 6 HFD
2 LFD+100 pg/kg 7 HFD+100 pg/kg
3 LFD+200 pg/kg 8 HFD+200 pg/kg
4 LFD+400 pg/kg 9 HFD+400 pg/kg
5 LFD+PBS 10 HFD+PBS
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Fig.1 Boxplot of alpha diversity (grouped by 1-10)
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Table 2 ALT activity value (U/L)

. A& 320 A /d
0 4 8 12 16 20 24
1 40.17+1.38 42.20+2.84 41.05+1.77 41.62+0.86 44.28+0.89 40.5242.29 42.3742.59
2 39.49+1.93 39.2242.10 39.88+1.65 41.57+0.98 39.30+0.48" 38.92+1.90 39.81+2.31
3 41.02+1.70 41.28+1.17 42.70+1.71 41.88+0.57 41374131 42.64+1.47 41.27+1.94
4 41.88+1.47 42.21+0.56 40.76+2.55 39.75+1.75 40.50+1.51 40.83+1.83 42.20+1.86
5 38.60+1.19 37.93+2.33 39.69+2.55 38.51+1.31 38.37+2.91" 37.56+1.21 39.41+1.15
6 39.6442.25 37.93+2.44 40.00£2.64 38.40+1.56 38.73+2.74" 41.09+0.98 40.91+1.77
7 39.75+2.34 40.71+1.76 39.45+0.51 41.42+1.67 40.22+1.74" 39.08+0.31 40.32+0.02
8 43.18+2.38 40.59+3.33 39.88+0.88 40.85+2.43 39.21+1.67" 43.58+1.16 40.65+1.87
9 42.54+1.19 38.50+2.94 41.46+3.72 42.93+1.45 39.81+1.52" 39.87+1.94 39.15+2.54
10 38.72+3.02 39.47+3.44 40.52:1.60" 37.47+4.20 38.26+2.82" 36.04+2.11° 41.25+0.96

E: "p<0.05, "p<0.01, FER.

FOALT WG a5 RGN, EALFEEE 16 d I, 2. 5.
6. 7+ 8. 9. 10 5% 1 LA =R, Hb 2. 7. 8.
9HEH 1 LA REEZER (p<0.05), 5. 6. 10
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X ALT B 1A — € 50 o A i AH EL i B 25
3 ASTFENME (U/L)
Table 3 AST activity value (U/L)
3 4k 22 B 18)/d
0 4 8 12 16 20 24
1 117.56+3.88 110.29+4.79 109.11+£9.36 117.04+7.55 113.51+6.71 108.20+7.29 114.98+9.24
2 112.99+3.26 114.37+£6.93 109.54+1.90 115.29+£7.79 107.35+£10.84 104.83£5.74 106.90+12.49
3 113.7349.51 120.37+4.61 112.80+9.90 118.08+8.49 106.61+4.01 113.00+5.31 114.424+5.65
4 122.51+5.88 109.70+13.83 107.47+11.98 119.41+4.15 104.88+12.43 105.73+15.76 108.46+12.07
5 105.44+9.62 113.92+11.03 116.12+15.77 102.95+10.72 130.32+4.46 100.30+5.84 115.84+16.04
6 115.37+£14.66 124.10+4.63 116.93+8.21 112.78+11.07 120.04+10.45 119.66+8.72 113.28+13.66
7 115.23+1.78 91.88+4.33 102.06+8.02 106.34£3.15 100.06+9.30 100.91£5.75 102.41+7.86
8 101.44+11.21 123.634£9.03 125.4449.73 112.85+19.56 103.94+16.20 124.02+12.05 115.32+15.47
9 120.06+17.74 114.55+£18.93 107.61+8.96 107.56+10.13 134.60+6.95" 108.34+7.12 116.01+£17.30
10 107.64+9.66 122.34+7.79 119.50+£22.85 98.99+£12.63 94.36+5.51 118.08+13.68 110.53+13.56

K IAST iEIAEREIR, EAFEE 16 dB), 29
AR 1 HAMEAEREEZES (p<0.05), 7EAHEZE
16 d I}, EHRRESRMET 400 pgkg A 55 AR
P 22 5, Ut BRI F5 AR RN AST i 1A — 52

VR HARZDNAHEL A 2B ZE R . S. Takami 5

Wt T AL R R N AT 2R 5 2 K
B, HEME/NERAE 1804 764+ 3525 mg/(kg-d), MM/
FRAE 189, 820. 3542 mg/(kg-d)I7&E N HATKIAT
B, FEARSIGHTIE T, RILE AL RRIY
BB AR

R4 BunZE/ (pmol/L)
Table 4 Bun content/ (umol/L)

3 4t 72 A 1a)/d
4 8 12 16 20 24
1 7.68+1.09 8.24+0.46 7.14£0.66 6.75+1.47 6.17+0.75 7.93+1.54 7.00£1.12
2 6.28+0.76 6.79+£1.47 6.23+0.87 7.89+1.78 9.43+1.69" 7.13+1.02 7.28+0.60
3 6.98+0.61 5.85+0.89" 7.49+1.37 6.21£1.58 7.90+0.74 6.72+1.83 7.09+1.91
4 8.53+0.88 8.22+0.72 9.58+1.14 6.55£1.01 7.33+£2.37 6.40+1.20 9.59+0.77
5 9.25+0.95 7.32+1.34 7.27+1.65 8.66+1.20 7.69+2.03 8.14+0.70 8.91+0.89
6 7.09+0.17 5.54+0.46 7.69£1.66 7.35+2.19 6.11£1.16 7.89+0.98 9.63+0.70
7 8.06£1.86 5.23+0.83" 7.28+0.85 7.32+0.94 9.15+1.20 9.49+0.96 7.39+£1.92
8 9.00+1.37 8.01£0.93 8.30+0.67 7.8142.00 9.76+2.61" 8.93+1.02 9.5142.40
9 7.19£0.28 8.48+1.43 8.97+1.79 8.74+0.70 9.30+0.93 9.62+0.72 7.36+1.01
10 6.95+0.45 8.64+1.31 6.88+1.57 7.17+1.53 10.21+0.28" 8.70+1.47 8.77+2.24

% 4Bun FELR TN, EABEE 4dH, 3. 6.
7THMEE 1 HAHECE Z R, EALREEE 16 A I, 2. 8.
10 HANZE 1 AL 25, HP7EAREss 4d w), 3.
6 HAZE 1 LA BEHEER (p<0.05), F 745
51 AMIEEREEES (p<0.01). TEAFES 16 d
I, 2. 8. 10 ZHAIZE 1 HAHLLA REMZER (p<0.05).
HARA R LL A W B2 57

#* 5Cr SRARER, ARG, 4. 5. 6. 7.
8 AN 1 HAHELE 2, FEALBEEE 8 d INF, 55 8 ZHAN
1AM ZER, AR 16d I, 2. 9 4RI 1
HAHLA Z 5. HAFERAHER, 5. 6. 7 AR 1

HAAE BEEZER (p<0.05), 4. 8 5% 1 4
PR EER (p<0.01). (EALFE 8d R, 84
FEE 1 A BEMEE R (p<0.05), 7EAEEE 16d
i, 3. 9 ARG 1 HAMHLE BEEESR (p<0.05).

TEALBEEE 16 d I, miEIREZFAE T 400 pg/kg WbHE S
YRR A AR LU 22 57, ULEH LR B A BRZLZAT Cr 1%
JHMEA B, HARHRMILAE BE N ER .

S. Takami SEHF AL B A BRLLE [ BRSNS 77
MEEH 2 W R, HEYE/NRTE 180, 764, 3525
mg/(kg-d), MEPE/NRAE 189, 820, 3542 mg/(kg-d)ff)
FIE T ARLIU B AR, ARSI MFET, RI
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AR RIL BB T B
x50 &2/ (umol/L)
Table 5 Cr content/(umol/L)
3 Ak 32 e ia)/d
4 8 12 16 20 24
1 43.83+£2.72 54.02+12.19 64.00+8.23 65.40+4.76 69.59+1.69 51.57£8.63 55.02+8.54
2 46.07+5.25 65.77+4.70 57.36+9.11 50.71+13.00 52.13+11.64 49.66+15.11 70.23+0.77
3 45.20+7.06 51.58+12.58 49.60+9.01 63.80+10.19 45.56+9.44" 69.13+1.67 57.53+£8.49
4 63.39+1.98" 44.91x10.03 50.40+8.73 47.60£16.20 63.70+8.39 55.84+7.10 48.81+13.33
5 57.10£8.36" 52.76£13.80 57.62+5.44 47.57+6.32 50.08+3.81 47.83+14.47 57.24+8.72
6 56.12+1.99" 44.69+3.86 63.15+£3.67 54.93+8.61 56.06+12.45 49.07+3.02 49.53+9.80
7 56.57+3.23" 58.49+11.17 55.43+£14.09 56.39+1.75 58.14+11.81 60.93+£2.09 59.71+£10.59
8 59.25+5.89" 61.117.49 41.95+7.13" 55.66+12.56 63.94+9.56 56.913.68 54.49+6.90
9 51.33+5.79 51.46+10.64 61.69+7.53 47.56£16.85 47.14+14.52" 51.67+8.19 60.29+9.33
10 43.89+5.27 53.07+9.09 56.89+1.61 54.87+12.95 58.28+11.02 50.99+10.15 48.55+10.06

I YA AT B AR A SR TR AR AL IR 5 BT
ASEIGLE 16 d 4 GBI ORI, 45 RS EEWIUR
DU KBAE 470 pg/kg IR R =MHRIAEE
FARAE A5
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