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Safety evaluation of Inonotus obliquus water extracts

SHU Qing-yu', YANG kai"?, GUO An-qi', YUAN Na-te!, KONG Ying', ZHAO Bing-gong', YE Bang-wei’,
WU Tao'

1. College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China

2. Jinyuan Fungi Polysaccharide Products Co., Ltd, Lishui 323800, China

3. Zhejiang CONBA Pharmaceutical Co., Ltd., Hangzhou 310052, China

Abstract: Objective To investigate the toxicity of Inonotus obliquus water extracts, and to further understand whether it they have the
relative physiological and reproductive toxicity or not. Methods In the acute toxicity test (ATT), ICR mice were given /. obliquus water
extracts at different concentration (1.00, 2.00, 3.00, 4.00, and 5.00 g/kg) by a single ig injection for 14 d, respectively. In the thirty-day
feeding test (TDFT), Wistar rats were given /. obliquus water extracts at different concentration (1.50, 2.00, and 2.50 g/kg) by a daily ig
injection for 30 d, respectively. In the mouse sperm abnormality test (MSAT), male ICR mice were were given /. obliquus water extracts at
different concentration (1.00, 2.50, and 5.00 g/kg) by a daily ig injection for 5 d. Mice were killed on day 35 by cervical dislocation after /.
obliquus water extracts injection. Bilateral epididymidis of mice were removed and sheets were produced to calculate the rate of sperm
deformity by staining. Results ATT: Mice showed symptoms of decreased activities, erected hair and diarrhea after the administration for
30 min in /. obliquus water extract groups. No mice died during the whole experimental period. And the mice could recover from the toxic
condition within 24 h. TDFT: There was no significant difference observed in the weight and food utilization between 1. obliquus water
extract groups and the control group. The organ index and blood biochemistry analysis were also within the normal range. There was no
abnormal phenomenon observed in the histopathological analysis. MSAT: The rate of sperm deformity of the /. obliquus water extract
groups was significantly decreased compared with that of the positive control group. The rate of sperm deformity was increased in 5.00
g/kg 1. obliquus water extract group compared with that in the control group. Conclusion /. obliquus water extracts have no significant
physiological toxicity, but may have a reproductive toxicity at high concentration.
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Table 1 Effect of I. obliguus water extracts on body weight of mice (x + s,n=10)

e P 0d Rl t/g 14 d it /g
21 5] FE/ (gkg ™) T Wk T ST

X} — 21.9540.44 21.9940.52 25.5744.74 25.5541.44
e FLEK L) 1 21.861+1.03 20.384+0.70 27.09+2.46 24.49+1.84
2 22.50+1.23 20.9240.15 28.5042.01 25.20+0.97
3 21.65%1.56 21.88+1.63 27.0643.04 24.8742.49
4 22.3940.74 21.0941.68 28.2242.63 23.46+0.34
5 20.35+1.14 21.3142.10 25.9241.76 23.854+1.90

Fz2 HABTLEKEMX DRSS REMEI(x+s,n=10)

Table 2 Effect of 1. obliquus water extracts on organ indexes of mice (;:l: s,n=10)
4151 i/ (gkg ") RN/ % 15/ % JEE/% /%
HEME xR 0 4.501+0.67 1.884+0.19 0.24+0.09 0.96+0.05
MEAEFL R K $E4) 1 5.00+0.38 2.024+0.05 0.22+0.03 0.94+0.07
2 4.4840.75 1.8240.19 0.22+0.03 0.93+0.12
3 4.65+0.75 1.9740.26 0.19+0.03 0.85+0.07
4 4.98+0.80 1.80+0.06 0.28+0.12 0.81+0.07
5 5.61+2.33 1.91£0.03 0.25+0.05 0.98+0.11
MEPE SR 0 4.621+0.06 1.5040.10 0.33+0.06 0.14£0.01
MEAEFL R K $E4) 1 431+0.23 1.36%+0.15 0.25+0.05 0.13+0.01
2 5.07+0.41 1.4840.09 0.30+0.07 0.12+0.02
3 4.8440.52 1.504+0.22 0.25+0.05 0.14+0.03
4 5.03+0.06 1.4240.20 0.27+0.04 0.10+0.01
5 4.7740.13 1.5740.08 0.31+0.06 0.10+0.02
HEbE b

#4714

E1 AMSURE/ D RFEEENERE
Fig. 1 Histopathological observation on mice in ATT
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Table 3 Effect of 1. obliquus water extracts on body weight of rats (x +s5,n =20)

s " - i AR /g
1 FHE/ (gkg ™)
0 J# 14 2 3 A 414

HebE 0 — 13226+2.14  173.80£5.78  213.06+ 7.36  240.62+10.45 262.53+12.80
MErE LI 1.50 124.62+338  168.61+7.62 204701042 235.89+13.06 258.16%15.33
K 2.00 131.33+134  158.63+4.19 19593+ 1.32  220.094+ 7.28  240.31+ 4.43
2.50 123324321 157.524+6.06 189.89+ 6.86 209.12+15.18 231.474+15.43
WEPE X — 110.50+4.11  133.10+5.87 15026+ 7.57 16447+ 7.56  173.75+ 8.16
M LI 1.50 110414025  133.96+549  143.13+£14.15 153.70+20.56  162.21+16.08
KEEY) 2.00 117.54+8.75  127.51+434 14329+ 575  153.64+ 9.05 163.11+ 8.11
2.50 109.48+3.87  135.86+4.81 15241+ 427 16461652 171.87% 6.99

Table 4 Effect of I. obliquus water extracts on food utilization rate of rats (x + s ,n =20)

x4 HEILEKEONARRDFRAROENE (x£5,n=20)

/0
iy ke ) - ;WWZ{//; - T RRI%%
HerE X — 27454258  2448+097  16.88+124  13.131+1.46 20.28+0.81
M LB 1.50 30774594 22944158  1840+1.19  13.06%1.86 20.81+1.89
K 2.00 24.15+£6.32 23.04+1.63  1571+599  11.91£2.57 17.36+1.50"
2.50 23454259  23.64+128  13.80+4.03  14.63+1.34 18.52+1.05
WEE — 18.90+3.43  13.85+1.19  12.57+0.89 7.954+0.90 13.33+0.85
MERE LB 1.50 17.90+3.00  12.55+6.69  10.53+6.56 8.10+5.15 11.35+2.64
KEEY) 2.00 15.66+6.14  14.04+£3.64  10.18+4.02 8.01+2.61 11.01+0.01
2.50 21.08£2.90  1225+1.15  12.58%+1.63 5.76+1.36 12.76£0.99
LAt "P<0.05; FERA
"P<0.05 vs control group; same as below
F5 HABFLEKREMM KRR REHEM (x+5,n=20)
Table 5 Effect of 1. obliquus water extracts on organ indexes of rats (x+s,n =20)
4151 il (gkg ™) JFRE/% B /% J /% /%
HEME IR — 3.29+0.19 0.72+0.03 0.21+0.01 1.21£0.01
MERSFL B 1.50 3.44+0.17 0.7740.04" 0.20+0.01 1.2340.12
KEEY) 2.00 3.41%0.07 0.74%0.03 0.21+0.01 1.33+0.03
2.50 3.38+0.08 0.80-0.03" 0.1940.02 1.360.12"
MEME xR — 3.3640.11 0.78+0.03 0.25+0.01 —
MERSFL B 1.50 3.234+0.06 0.8240.05 0.2340.03 —
K2 2.00 3.52+0.16 0.82+0.04 0.25+0.02 —
2.50 3.4040.16 0.834-0.04 0.2340.01 —
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Table 6 Effect of I. obliquus water extracts on blood routine test of rats (x + s ,n=20)

3 AN MALEE A4 PRI MREAN RAZAN vERRMERIANN
(gkg /102Lh H(g'L™h /(10°L7h 1% 1% 1% 1%

HEPE % — 746033 140.75+550 5.83+1.15 19.10+£2.78 7525+3.62 4.63+148  1.03%0.15

LI 150  7.1520.24 134.83+5.56 473185 19.124£2.03 73.75£2.69 592+1.09  1.17+0.38

KPS 200 7.37+0.15 139.00£2.83 6.25+1.06 17.95+4.60 71.80+4.81 7.40+£0.99" 2.8540.78"

250 7.46%0.75 141.20+11.99 5.68+138 1684184 71.624£3.97 6.16+1.18  2.26%1.55

ERE X — 6.92+0.14 132.75+£1.50 3.854+0.57 18.83%+8.66 73.43%£6.70 5.60+2.05 2.15+0.59

HEFLE 150 7.3020.05 139.00+1.41  3.752021 19.20£10.47 73.60£11.60 520+0.71  2.0040.42

KPS 200  5.7542.80 131.20+2.59 4754245 23.25+4.65 74224497 555+£1.66 1.78+0.52

250 7.41£047 141.67+£9.27 438%0.43 17.9246.17 72.82%£588 6.37+0.79  2.67+1.45

x7 MABFLEKEYN KR MARE LRI (x+5,n=20)

Table 7 Effect of 1. obliquus water extracts on blood biochemical parameters in rats (x +5,n =20)

1 %U?{ i ?EE HE@%I ik . AR l? 1 Ee L)
(gkg ) /(mmol-L ) /(mmol-L ) /(mmol-L ") /(gL)

HErE X — 0.55+0.12 1.4440.04 7.5340.32 52.25+0.72 37.08+0.63
Hetts LB 1.50 0.56+0.13 1.3740.09 7.07+0.67 51.20+1.21 35.78+0.95
TKEED) 2.00 0.53+0.04 1.2140.06 7.78+0.13 49.65+0.78 35.90+1.56
2.50 0.48+0.09 1.33+0.11 7.28+0.62 51.92+2.45 36.74+1.81
Mtk xR — 0.52+0.07 1.53+0.10 6.49+0.61 47.63%0.54 34.75+0.79

Mt L 1.50 0.43+0.09 1.4940.06 7.35+0.56 49.35+1.20 36.35+0.92"
K& 2.00 0.5140.09 1.53+0.05 7.4140.85" 48.724+0.97 35.45+0.47

2.50 0.5140.07 1.5840.12 6.9740.44 49.0341.34 35.85+0.59"

251 %UE,/I NERBAFFBE/(U-LT ' Jg@ﬁ %%%Z WLHF/(umol-L ™" JRZ A/ (mmol-L ™)
(gkg ) fi/(U-L)
HEbE  XTER — 60.50+16.68 146.00+80.68 16.75+1.50 7.334+0.38
Metts LB 1.50 66.17+10.42 171.17+96.80 16.00+1.26 7.60+0.89
KEEY) 2.00 61.50+3.54 139.50+40.31 14.00+1.41" 8.05+0.49
2.50 66.20+10.21 150.20+42.29 13.00+1.22" 8.48+0.97
MERE IR — 68.00+15.19 224.25+47.07 13.50+1.29 7.5040.46
Mt L 1.50 56.50+0.71 133.00+9.90" 14.00+1.41 6.90+0.42
KEEY) 2.00 65.33+15.64 172.50+47.46 12.17+1.17 8.18+1.12
2.50 51.00£7.54 122.83+26.75" 14.5042.43 8.0241.09
224 fREIRAOSNRE B AR S RTINS R s E L ARmIR AR K I AT

F NS BPINE RS AL B SORN R B B2 O
CERBOR SR B IR B EPEA), RIEDGHT,

e A S B o i SO0 e 7 ZH M R AR G
A E R ER A (B 2). IR RISLE, i
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YUART T B AL EThESs (3 8D,

HEHE

xof {8 2H

251/505 [ e

o & 2H

El2 30dRFIALARALAREFNE
Fig. 2 Histopathological observation on mice in TDFT
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Fz 8 MABFLE KBV NRBEFERAEEMNEMN (x£5,n=10)
Table 8 Effect of 1. obliquus water extracts on rate of sperm deformity of mice (x +s,n=10)
W T 2R /%
205 FE(gkg) KT - — ST /%%

T FEA Bk EEM RIA Ak WE i
Xl R 0 5000 0.66 0.56 0.60 0.66 1.24 030 0.18 420"
1.00 5000 0.88 0.32 1.44 0.54 2.00 0.08  0.04 5.30*
Mt LA 2.50 5000 0.98 0.76 0.88 0.94 2.06 0.10  0.02 5.74"
IK$EY) 5.00 15 000 1.15 0.66 1.42 2.19 1.76 0.13  0.07 7.37*

7N THIT i 0.05 5000 8.48 1.06 426 1434 8.68 0.62 0.2 37.96

SRR AL LR *P<0.05

#P<0.05 vs cyclophosphamide group
3 iTie
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