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The improvement effect of Boletus edulis polysaccharides
on the liver injury in type 2 diabetic rats
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Abstract : Objective : The objective of this work was to investigate the effect of Boletus edulis polysaccharide on the liver injury

in type 2 diabetes mellitus ( T2DM ) rats. Methods : The rats were fed with high—fat high—sugar fodder and then injected with

streptozocin( STZ ) to induce T2DM rat model. Then the T2DM rats were divided randomly into model group, Bolete

polysaccharide dose groups(200,400 mg/kg+bw)and metformin group (200 mg/kg-bw) ,the normal rats were used as blank

control , the normal and model group rats were fed with normal saline.The drugs were infused to stomach of every group of rats

and once a day for 4 weeks.Then the levels of blood glucose ( GLU ) were detected , the liver indexs were calculated ;the contents

of triglyceride ( TG ) , the activities of Glutamic— pyruvic Transaminase ( ALT) and Glutamic oxalacetic Transaminase ( AST) in

serum were measured ;the activities of catalase( CAT) ,superoxide dismutase(SOD) , glutathion peroxidase ( GSH-Px) and the

contents of glutathione( GSH) , malonaldehyde (MDA ) in the liver were detected.Results ; Compared with the model group, three

drug groups showed obviously lower contents of GLU, TG and MDA |liver index, activities of ALT and AST;and higher activities

of CAT,SOD and GSH - Px, contents of GSH, the difference was significant. Conclusion: Boletus edulis polysaccharide can

observably relieve the liver injury in T2DM rats.

Key words: Boletus edulis polysaccharides ;type 2 diabetes mellitus;liver injury ; antioxidation

FE 492K S . TS201.1 XHERFRIZAD A X ZE 4 5:1002-0306(2018)11-0297-05

doi:10. 13386/j. issn1002 - 0306.2018. 11. 051

SISTAgt: M HELL IR f , IR A, 45 SEORAF T B 0T 2 BOBE bR R BUIT-L05 A e [ D & Tl B, 2018 ,39
(11):297-300,313.

2 BOBE PR (T2DM) J2 rh T 8 12 32 41kt 2O By FA5 S Gl e Z BT S R i o FE S A ARAR

%S HH#7:2017-12-12

EEBIAT: H 34 (1984-) % W 3H0F TR 7 & P # B AR5 A, E-mail :250624104@ gq.com,

# BWAEE : 5546 (1963-) , %, Al &, 3% , AF R 7 &1 : P 2537 25 BF &, E- mail : xiaoyanhong1 990@ 163.com,,

EEWR M E%FFHEA4LT A (QN2017008) ;b5 ¥ E 254 2 B A B0 B (2017080 ) 5 7T Jb 4 4 £ £ F SR 47 A (20170876 ;
FARSE T AT R R B (201601A023) 5 RIEE F IR H5F A4 B (201722) ;K& EFREF A4 A (201203),

20184 1141 297



I@.‘%:ﬂ%&

Science and Technology of Food Industry

W AR, T TR PR 2 i I R LR B B R S
SEE T BUIFRGCT o EUH S EAT AP B
PR, ane g (R IR IR PR ey T P e Ak 22
P YU PUARSTET B T S 3R AR B T
PRI Z2 0 — T2 AN S S AR A ST I 5 T &
LY
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R A= TR , SRR 2% | 2 K B g 44 1 0 IO T A
FHECRE , AMEEWRT O, B IR EE T 2, IR Z A
TRORF R0 28 BF B8 AT 40 Sl S 08 2 BT B L S A AT
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A HT B RO 43 1 D 28, 3k A 5 e 2y i)
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AL, S AR UES 2 SCXK ( 5T) 2009 -0008 , 17 7 T 4%
RGeS s Gy, 3 R K, =i 20~22 C,
FAR SR, 38 AR 485 R Bl v Al te) K v Big v b el

bt BB P kLA BR2S F, 5 e g A v b e k)

AIBC T R 3570 10% EEEH) 8% JHEEE 1.5% (EHE
20% JIEEREN 0.1% FRUETRDEL 60.4% 5 4= AT 7R
T B i A PR H, S 20120906003 , 4= AT 1 T fH
AR 50 CHLTFfa R, A PR LR i 80 H
TR AR 2 s 2R IR 20 i RTEEE BB
AbE B 2 0 45 BRI B 22 (STZ)  2E [ Sigma 24
w, B % T 0.1 mol/L(pH =4.3 ) #7452 — #7452 1R
FALZ P, B BAD s 2h R W MUK A 35 Vgt
SEERBIZARAFL05 o/ F iS5 1311123 5 1fiuhE AL
el al =i AR wie BRIy A RN A, LS
1312085 ; Hih =R (TG) A NF% 2 (ALT) (45 5%
A ( AST) | i AL S ( CAT) | 24k W 1B AL g
(SOD) A H Akt Ak Wi ( GSH-Px) (10 JFL AR 47
e H IR (GSH) AN [ ( MDA) A& Fl & m e
B T RSB, 5 1708027 ; BCA 2R [k 5 0]
Al &S b REXEREARLSA, IS
1705009 ; HoAh AT ] #9253 Hrali,

WSZ-133-65 B #EIE K AER  HiBAR 2R
MELEAZ A RN E IR ZE R EF  RE-52AA, [
WoRAEAAAR) s SHZ-D (D) B /KR A= E A
FEBH AN ES 52 55 A BR A 7] s LGI - 22D R R+ #
Bl JEET DUIRRF AR E RS F] 5722 7] WLt
Bt RIS SRS A R A R BFM-6A RUAH
YA BEREE I BEOR TARA R o

298 2018 F 114

Thonw

1.2 XWH*E

121 AFFrpEng e S aEscHk[18-20], HE
PR AR R A 15.0 g, i 300 mL A7 ik T 70 °C /K&
By EAE 1.5 h fEdhug. MRS S A9 4 H B inzK 300 mL
F 100 °C 7K ¥EER Y hnER 1.5 h,4000 r/min 5.0 10 min,
ULVE PR K S5 4000 r/min 850 10 min, P K
IS WRE TR ZE R AN AT IR AR, MR 4E L R 50 1, 1)
YRR N A TC/K O BE B % N 80% . IR &
1% 4000 v/ min 850 10 min, B | 25 ks 3 BUMHK
PR e % 78 KA AT He 45 .80% BE DT .4000 1/min
B0 10 min, FEEHEE =K, WEEDLTE, NS 4T £
Wio —40 CALIRX 7R 48 h T, FR i R T8, I
WS . SRR — BRI VL D RE A I 2 B R
B 20 &, DA A VEE bR il £ |13 Oy R
Y =11.732X, R* =0.996, PiBI &Pk ¢ 2 B i, %
TEhE2HTE (%) = ZHRE/FTERE x
100, £ 2 ZHE& 5o 53.83%

1.2.2 T2DM K RRBL R s M 43r4H B 40 H K
B, AL M IE R 40 (A) BEARIZH (B) (4 JH B 2 BE K
FIELH (C) A FF R 20 7 4l (D) A — B XSUPREH
PEZG X B (E) , B4 8 Ho Hr fEfal kL IE & 1 37
1 w5 ,B.C.D.E 2025 T =g bkl f s 4, o3y
28 d,5529 d 256 12 h, — R VEIE ST 35 mg/kg-bw
STZ ; A L AKLE45T Fr AR LS 13 5T B 28 77 &= 1 AT A8
T — kPR TR AN ZE vh M . 72 h 5 22 PN I AR TE )5 7 Tk A\
SR, P ZS BE ILAE = 16.7 mmol/L &R AT . 4541
SYIERFE,A B HATFTAEMEKIES,C.D HA T4
B 288 (200,400 mg/kg-bw) , E 2H 45 T — B XU
(200 mg/kg-bw) ,1 R/d,ZELE4LZ254 w,

1.23  FEBRIGME 2500 R IR G 25 )5 P IR A5 41
R R P it HR B )5 5 ik A SR i, 5 A i A 4 T 45 il 4K
)5 A5 2H R BR 23 I M B (GLU ) 5 45 25 45 S R IE K
B, 18 Esh KB, 1LAE 4 *CERE 2 h,3000 r/min &
0> 10 min JEHC 3, R P50 S50 B 5 I 2 4520 K
FUMLIE H TG (ALT 5 AST; 4bGE K BUS R A8 K AT
JEPE R, 2 I SR 5 4% 4H R BRI R %, T
B8 = (MR E /A8 ) x 1000 ; O IE, A FH A= 28
EhIK 4 10% 4138 ,3000 v/min 2.0 10 min f5H
_E3#5, %2 CAT . .SOD .GSH—Px .GSH MDA , EL{&#:/E
RS A PMAT S U B kT

1.3 AR

ZE R SPSS 19.0 SGeit 4Rk 4140, Z 4H 1A

LR FH A U 2 07 22 00T, PR IA] EL SR g K56
PLp<0.05 FrRZEF EHAG 24 L, p <001 FIiR
P25 2

2 HBR5SH
2.1 ERFAE S HEN 2 BUMER R X RIYE S 260
=210

F R 1 WA, 25 2510 4 DSR2 O RRUMbE & F 4
BT 16.7 mmol/L, i T IE# 4H (p <0.01) , Ui
ESE ). SHTTHE, 254 w5, TR £
PR i 70 o 2l R RS ORI ZH R BRI b 2 B2 4%
WEREAL (p <0.01), FFH W FMM THRBILH (p <
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0.05) , H.A= T PR 2208 v 77 B 4 -5 FH M 25 4 — 1 SO
LR BUEE & B o e P25 57 (p >0.05) o LA E4E
W, SEWR A BT TR 22 Bl AR A% KA IR T2DM I B bs 2
i, R R R ORI OSUNCRGE -

1 SERA TR BN & 5 A2 (x £ 5, mmol/ 1)

Table 1  Effects of Boletus edulis polysaccharides
on blood glucose contents of rats(x = s, mmol/L)
25 n el mhdw
IEH 8 441 +1.13 3.85 £0.45
BRI 8 19.44 £5.99° 17.75 £3.31°
{51k} 8 21.99 +4.86° 7.98 +6.44"
9 77 2 8 2252 £6.24° 5.98 +1.84™
OB 8 18.90 +6.37" 4.84 £4.35"

Hra: HSIEHWHILE p <001l;b: SHARTHLHE p <0.01;¢: 5
ARV L3 p <0.05;d: 5 Z I RUM4 Lk p >0.05,

2.2 EIRFFTE S 2 BERKH A REES I
R G

A2 2 T , 5 IE R 2 H AR, A TR 2 K BRI 1 T
WA (p <0.01) , JF W EALT 3 A4 (p <
0.01) s JIFHEHE £ & 3 THirs (p <0.01) , Ik 3 w5 1 3
2L (p <0.01) , HLA= JF B 22 1 v 0 ek 2 45— 1
RUIRZH A B % -5 U i 25004 6 8 35 1k 22 57 (p >
0.05) . L2 LAWY, S0k A= I T4 22 4 Bk A6 0 JR
T 2D e A R IR, O A A AR I
B, Dol i 07 A U £ S B, 85 ) i 41— R
PR P 2
2.3 ERFFESHE 2 RERFEARMLE TG &
E5 ALT . AST i& A1H9 %00

FIEE 3 AT, 5 T 9 4 AR, A0 K B I 375
TG F kit ALT (AST (3% J7 44 .25 7+ (p <0.01)
I W T 3 WAL (p <0.01) , HA T 20k 5
FR 2 Y OUNICZEL K B A 25 0 245 SR 3 G 8. 35 22 57
(p>0.05) o DA LZEFE W, S0k A T 1 22 i ok 0>
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2 ORI M K B KT AESR B 52 (x £5)
Table 2 Effects of Boletus edulis polysaccharides

on body weight and liver index of rats(x +s)

20 531 n K (g) JHFIE+E 2L
IEH A 8 208.7 +4.5 3.1 £0.1
TEIRIZH 8 188.7 £5.8° 5.9 +0.2°

i walie:| 8 293.1 £6.2° 42 +0.1°
[kt 8 298.5 5.8 3.9 +0.1*
SN 8 298.6 +7.7° 4.0 £0.2°

Era: SIEFA K p <0010 SHRA A p <0.01;d: 5
H WU o4 p > 0.05

T2DM K EUILAE & 1, Va5 0E 40 it 45 457 , AT il v
A P T B TS D, T R g S T B UG DR T
2.4 ZEKRFITEZHEXN 2 BIHER R K RBTIE CAT,
SOD 5 GSH-Px i& 9% 0m

FH3E 4 nl g, 510 H 4H b g, A R0 21 R R E
CAT SOD Fil GSH—-Px i J7 B K (p <0.01) 3 5
AR ZH AH b, 3 2H 245 90 2H K BRI H CAT . SOD
GSH-Px ¥/ I R T1& (p <0.01) o Horp, AT
L R 2H R BUF A CAT . SOD F1 GSH-Px i1
FRFE ST AL B R R (p <0.01) , LI 4%
HFH 3 U2 Reas 3% T2DM R B I 2H 21
CAT .SOD ZEHT A AL METS 77 o
25 ZERSFFFEZEX 2 BHER B KR GSH
5 MDA & 2/

W 5 fras, 5 IE R 4 e g, A 21 K RRUFFIIE 4.
Zirh GSH & &0 W] W B, /5 MDA (9 & & W 35 I s
(p<0.01) ; SHERILHAA L ,3 £H 259 2H K BRI IEZH 4L
H GSH % & 35 Fh&r, 1 MDA & & W3R (p <
0.01) v, A= T B8 22 0 v 77 &t 2H O BRUTF i 2H 21
GSH & W35 T — H XU K B, MDA ¥ & = &
EAART ZH AR KRB (p <0.01) o LA EZ5HRFRTT,3
ZH 25 Re s e T2DM JC BRUHIE th Hit S84k ) it GSH

3R R Z B R B TG &5 ALT AST {f JJ BRI (x £5)

Table 3  Effects of Boletus edulis polysaccharides on TG contents and activities of ALT and ASTin serum of rats(x £s)

20 51 n TG( mmol/L) ALT(U/L) AST(U/L)
EHH 8 0.45 £0.03 48.6 0.4 108.6 +3.3
IR 8 1.50 £0.34" 97.5 +1.2° 159.8 +5.1°

i 8 0.32 £0.02° 77.4 £0.9° 1425 +5.0°
[oRbre 8 0.31 £0.06* 48.5 0.6 100.4 3.8
Z IR 8 0.36 £0.01° 51.6 £1.0° 104.7 £3.3¢

Tra: SIEWAHLE p <0.01 50 SR HLEL p <0.015d: 5 B L4 p >0.05,

F4 RRANFHEZ XK BEATIE CAT SOD 5 GSH-Px {ff JJ BRI (x £, U/mg protein)
Table 4  Effects of Boletus edulis polysaccharides on activities of CAT,SOD and GSH-Px in liver of rats(x = s, U/mg protein)

2157 n CAT SOD GSH-Px
EHH 8 292.3 +3.5 236.1 £5.4 98.6 +0.8
AL 8 170.0 £2.0° 132.3 0.5 46.2 £6.6°

s 8 232.5 £4.0° 1775 1.1° 66.1 +6.4°
A 8 290.6 +5.3* 230.5 +7.2 95.0 5.9
— HBUIRZH 8 281.0 £2.7° 216.0 £9.7° 81.6 £5.9°

Hra: SIEEH L p <0.01 ;¢ SHRIZH LA p <0.015d. 5 — XA L4 p <0.01,
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MK, R AT 4046 7~ 9 MDA 19 & &, SER 40 JHF I
2 e R B 2H B RO T UK
S MR 2R K BT
GSH 5 MDA & & 520 (x £ 5)
Table 5 Effects of Boletus edulis polysaccharides
on GSH and MDA contents in liver of rats(x +s)

GSH MDA
20591 n . :
(wmol/mg protein)  (nmol/mg protein)
IEH A 8 893.8 +7.3 3.1+04
FRAIZH 8 670.0 £2.0° 54 £04°
fEFIELH 8 840.0 +17.5° 42 +05°
EREE 8 894.4 +14.3 3.0 £0.3
XU 8 869.7 +18.2° 3.7 +0.3°

TEra: HIEWA LK p <0.01;c: SR LA p <0.015d: 5
Z RS LA p <001,

3 itig

AHIF 5 35 7 37 T2DM A BRURSERY | 4583+ 26 ke 4k
AT B 22 B - T2DM BT I A9 A 49 1 1. 4 SR 3
BH , SR ARY 20 AH Lb, 35 Bk 2 1T A 22 0 Ak B 2l Ok Bl Y
GLU(p <0.05) 1 TG (p <0.01) & 44 i Z AL, 32
BH & R 28 1T B4 22 W L A 58 4 09 5% 1 /% 9% 1l AR 1
FH S RS B A, 26 IA SE R 25 1T 7 2 B e g
A R A ek 20 B 0 7 T g M AR 5 BT
i ALl & CAT . SOD  GSH-Px 19 3% 71 A3k il 40 44
et GSH 1y & H: 2 A s (p <0.01) , HAR B A
b7 =4 MDA [ & i i ZF R (p <0.01) , 3 —25 K
SE IR A BT B 22 W8 AT LAGE 3K 52 T DE 4R A 0 3 2R Be T
A B T B RE T, KA Sk i
T A A T E R U U 4 S IS B 5 4 Ak )
B ALT (AST JEAEAE T IR M P9 a9 £ Qg 25 , 13
W ALT  AST f435 J3 AT B3 9 T DG il i 45 45
SR LF T 1 22 M 41 UL ALT L AST (1936 7 i 3%
REATS 70 59~ 1 BH 56 Bk 28 JITF 21 22 08 v IR 3 T e 41 4,
VR T AN S 0 IR BE S 451407 , 2 350 1T 240 Y 5 485 44 1
SEREPERY S SRR A TR 20 i 0 ek 4H R BRI D 4 41
Hi CAT SOD GSH-Px (1% J1 5 GSH 1y & f 1 i 3%
5 T RE P2 SO ZH K B, B MDA (9 & & 8 3%
AT I XUNRZH R B, 156 1 3 I 24 T B8 22 00 %o ik 4%
T2DM K BB A 5 sk, B — 5 By 7 i
HAFE . LAFERIFSE R 22 S 56 T 35 Wk 40 T 1 22 W 4 B
IFEIARAL ARSI I BT 42T BE ) 45, o LA G 261k
A JTF B Z2 W08 R BB PR VEIT 4 3 52 i i 4GB . AR
WFFE A, 36 R 2 1T 4 22 W RE % 2k 3% T2DM K R
JF97 , T A oK 38 Wk 2 T B 22 05 0T & 9 195 36 97
T2DM B3 e 5 H2 A5 0 R . {1 9% 35 26 R AR T 1
2 fn] B 2H 43 S B LR MR D R, LA R e A T
A% T IR B L PR 4 R 35 S5 1) BT, A TR AR T
4 Hig

SE R A T BRI Z2 W 38 oL FEEpH BRI, $E R T2DM
EUITAE CAT .SOD .GSH-Px 7% J7#1 GSH & & , it
) H 3 A 4% Fb ok Ak B Tk, R IR T YE ALT
AST 3% J3 5P MDA (193 &, XF T2DM K KL% T4
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