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A%, TR ERE SBIEBIREB I N AR IR F R SIAREF G IR A A %k, B 100
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REMEZNZTHETIRAZ S4B RREFHINSGE, FAATEHENTLAL &ML AR,
12 7 9 4 A B RE B G /38 K B.D & se A8 X 35474 C.E K RAKE 12 h B, 4 e 544 n
A, RRRAERE S35 GSH-Px & /1 SOD & A1 #=-SH B R R H 2 %3 & MDA R E
AR BEEA B T3 IR ALK AR L AR E A 2425, 4R 12 h,NOS % 4 NO &
RRAEI/ARILFEBRAF, THRERALBZRZ S 4TI RAIKG IR IRE A LS 758 A
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Study of Ganoderma lucidum Polysaccharides on Rat Anti—Fatigue
and Anti-Oxidant Effect

MO Shuangyuan', LIANG Jian™
(1. Sport Institute Guangxi University of Science and Technology, Liuzhou 545006, China;2. Sports Teaching
Department Lushan College Guangxi University of Science and Technology, Liuzhou 545006 , China )

Abstract. To detect the normal rats, rats after exercise fatigue and exhaustion after 12 h of rest in rat
liver tissue and mitochondria-related indicators of black Ganoderma lucidum polysaccharides enhance
exercise capacity and fatigue and enhance the body's ability to recover after exercise influences. 100
male Wistar rats were randomly divided into five groups:control group (A),exhaustive group(B),
exhaustive rest group (C),black Ganoderma lucidum polysaccharides exhaustive group (D) ,black
Ganoderma lucidum polysaccharides exhaustive rest group (E). According to regulations, five groups
of Wistar rats while doing endurance exercise treadmill 30 d,D,E daily prescribed dose gavage

black Ganoderma lucidum polysaccharides,after the last exercise training,the A group were
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sacrificed in a quiet situation,detecting biochemical indicators;make additional 4 groups do

Exhausted after strenuous exercise,the B,D sacrificed measure relevant indicators;make C,E rat

rest after 12 h,sacrificed and detect targets. The rats taking black Ganoderma lucidum

polysaccharides, GSH-Px vitality, SOD activity and -SH content significantly increased, MDA

decreased significantly. Description which can enhance the body's antioxidant capacity.

Mitochondrial activity was significantly enhanced. After the break 12 h,the liver tissue NOS

activity ,NO content and mitochondrial index almost reached the original level. Black Ganoderma

lucidum polysaccharides can be drawn taking can enhance the body's ability to recover,enhanced

resistance to fatigue. Taking black Ganoderma lucidum polysaccharides can enhance the function of

rat anti-fatigue and anti-oxidation,improve exercise capacity in rats,fatigue after exercise to

strengthen resilience.

Keywords: black Ganoderma lucidum polysaccharides,anti-fatigue , anti-oxidant

MR Y (Black Ganoderma lucidum) 1F B 17 F H
AEZEM A, Kb A EE AR T RG]
W RE, KM E S &, M2 i ER
2 HRZ EKZHED MR, RE L NR
2 rp SR IO B B B s (B R B, A AR R Y
A BRTE T BB R IMLBE | I s R AR SR D RE
JEHZRRZ ZHEE T 2 0 Y, B8 £ KR
it it BE A AE S R AU LR AS ) i H s 2
AR Y H R AL DT RE % 5 | AL A AH ¢
Dihe kA B 2R AR D Re N B, 0 I 8% i 45 HIL
PRI PRI 55 | a0 2R AN B X 26 [ iy 56, ) 5 B0z 3)
JIRRAR , S M LA fe RS, AR SO 2 R A A I 1E
KB 12 3% 57 J5 R BLLA K s Ak 85 KB 4L
FERLAR , BIF 5T 8 R 2 20X KRBT 57 , 1 s AL
iz gh g 1 fde s LIz 3l 5 W A2 Re T RS2 e

1.1 ¥ #HE5iRKF

B Wistar MEE KB 100 2, il 150~180
g, WHE MK Yo, BRZ  ZETERH
A R 2 7 72 8 ;SOD . GSH-Px ,.—SH MDA \NOS |
NO ,Ca*/Mg*~ATPase ,Na”/K*—ATPase A -
AR BR A B
1.2 UE5EE

RE RIZE A, LU oA AN 2 15 25 A PR |
it UV7502PCS A3 606 EE T, TR A Pl 52 4
WA A BRZS A 7= i s TD BUES DAL, F M T 7 AL S
il 3 A RS\ 72 s GM=33A F B s flpg %2, B 1) 7%

BALAAL R A PR ) 77 i s TLO6 -2 AU i A iy i
B, VL I5 K AR A BR 2 w6 7= il s HH-4 AUE R K iR
By M TSRS

1.3 Ak

131 ZRZSBuHE M—EE2MBERAZT
SR K PR 40 CHET B R E 160 H R AR
TR BN 95% W L BEHEAT IR, I A 47K 100 “C
TR 2 h, U WA, RIEIMACEEE T 4 CH)
VKFE H T RE Z 88, 550 30 min, R H Sevag bR H
T, BEAT U AR TR T, £ I,

132 ¥ oA #EF  FEHLIHE Wistar HE 7K
BB R BRBEAL 5> R 5 4, RR2H 20 H BRI (A) |
Sy (B) 1K B4 (C) RARZ ZHE A
(D) BRZZWNmIKREHE), BRAZZHAD
HE 4) 5 RHEE ZHKEW 4 mL/d, A B .C 4
HEBARERIK 4 mld, ELHEE 30 d, RKHEH 30
min BRI

133 EasiAed s BEYBORE, fHAM30d
MGk, ZARE Bedford B8 (W3R 1), )14k 2
HIR SR T HEAS 16 2, 3 B4 15 m/min, #2180 1.3.2
T xR ERE S AR E I KRB R 2 L8 4 ml/d,
30 d J& 8 A 41T 2T AR ST 06 IR ;B D 41K
Bz 3 2= IR A At VX CE 2H )3 IR K
/E 12 h Eﬁ%uzﬁmo

1.3.4 A s eg sl B KRR EEAT 4b B AT 6 004K 11k
L EFE 8 h, Ak R K RN K B A, IRGE T
HAVFRepfrh  E 7 B pp b B A5 IF 519K, 98 F 4 C
2 000 r/min 514 F B0 20 min, &4 UL, o
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— 25X F WS WAL PR B0 S 3 000 t/min, B [E]
20 min, JUTE N HFLLEY, B HTHE P s Homews | %
Fjus-iol_
&1 XREHAXR
Table 1 Rats exercise program

iz Bf) it [A]/
(min/d)

(m/min)

(mL/(kg min))

1-5 16.0 0 25
6-10 16.2 5 25 57.5+1.4
11-15 16.2 5 35 57.5+1.4
16-20 27.8 5 35 73.4+2.6
21-25 27.8 5 35 73.4+2.6
26-30 27.8 10 25 80.1+3.2

1.3.5  dsAmagml & g i I fa) i I 5 BT IR i
IR, EE A B Z 5 B A A ER A
P 2 7 g v B D) Sy WL G I, R B
%, B R AR AR BE R AR BE B2 Al B AR 5% Bl ik
30 s, AT Beadb A7 AR A OR RN T 9%

GSH -Px ,NOS,—SH MDA NO.SOD .Ca* *Mg*> *-
ATPase Na/K*—ATPase 1)1l 52 4R 2 B UL B 3547,

| 2 2547

21 ERETEEHEHARRENENNZMm

SOD 1 GSH-Px & 1 H 8 2 iy bt A AL 2, vf
WA MEEY R, —SH fEAN RN EEY R, 0]
YR HLIR LR R 1, IF BB S AT & Bl 1k B X AL
PR % MDA e (1) 22 /b a] AR R LR P9 4 i R Ak
FERE, M 2 T LU 2 3h 138 )5 B 4l sh W iF 40
41 GSH-Px 1% J1 .SOD 1% J1 fl—SH JE /R Jii i
FIb A A% (P<0.05), MDA ¥ L A 40 % F 2w
(P<0.05), C4FAHLH GSH-Px {if 71 .SOD 1% J
FI—SH FE/R i R AR I A 411K (P<0.05) ,MDA
WREEE A 415 (P<0.05), 146 D 4150504 L [F B
P, 25 WG A A7 B S Pk 5, R L X B 4 W 25 E 4
PLAIE AR Z L B.C 1A B & m, SXT R4
Mo Wi 25 ST B R 2 L R AR S 1 SR T AL 2T
FALRE ST, It RE N bRAZ B T e KA

F2 BHXRFARTANEE T ELE (xxs,0=20)

Table 2 Antioxidant capacity of hepatic tissue in the rats from each group (x+s,n=20)

—SH & #t/(pmol/g) MDA & &/(nmol/mL)

A 83.86+8.65 2.53+0.16

B 65.34+8.31* 5.14+0.24
© 71.21+6.76 4.32+0.24*
D 77.65+8.53" 3.54£0.23"
E 87.23+8.52% 2.28+0.17>

SOD i /1/(U/mL)

335.12+18.21
219.98+27.12°

GSH-Px ¥ 71/(U/mlL)
117.23+£9.54
76.11+£10.18*

85.44+12.11° 238.62+20.47
110.27£10.45" 278.53+25.28"
123.25+10.23* 323.50+24.33%

e | A ARLE 25 5 03 (P<0.05) ;" W] B 44 LE , 25 5 35 (P<0.05) ;<10 C 4AH 1L, 22 5% W3 (P<0.05) ;" [7] D 4148 1t , 25 5%

% (P<0.05), £ 4T,
22 ERE LN KR NO-NOS.ATPase iF 14 i)

A

NO 1] Jinsi LA 9 I /9 &F 5K fiE 1, SeE ALK
LV, AT SR A T Rk AR . B ER 3 T
B, KRI85, FAL2L NOS 36 F1 J NO JEE /R i
o IR RN ) 8 N IRE 12 h, IF4 4
NOS ¥ 11 Je NO BEJR it OB J i | (RAT)
NEEWE R ARIRE . IHBRZ 2R IEE,
4121 NOS ¥ 1 B NO BEE/R i | 4R ifk Na*/
K *—ATPase .Ca>/Mg>*~ATPase 1% 715 A H & 2 A%
(P<0.05), It B 415 (P<0.05) ;4K B 12 h 5, IF41 4
1 NOS i 1 [NO FEIJR It i FARAR TR bRik ) A 20

JKAF R B AR B & T (P<0.01), F €D ZHAH
L i 35 T R (P<0.05) ARPESE S nl %0, AR 2 Zp ]
P AL IZ SR8 7, n s AL AP 5 0 i 2% A 2 L
PAR I, [ Asf ] 338 58 S LA O PR RE
23 EREsEMMANEXARBEEHIBR
18] B % i

H& 4 A5  RR 2 2B D B R
WK Gz s 5 7 b i A B G b R 4 B i,
ML) | 2B 23% , BA Geit 27 38 L (P<0.05) I
F 4, RS EE AT, K U 288 5 98 i+ ] 2
FIERK R R T S GRS Sh R AE S iE B
P57, BENE AE K2 B[]
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#F3 BHAKXKBRFHALZ NO-NOS FAF& Rk ATPase iF 14 # bk 52 (x5 ,n=20)
Table 3 NO-NOS in hepatic tissue and ATPase activity in hepaticmitochondria of rats(x+s,n=20)

a*/K*—ATPase ¥ "22/M 2+—Arl‘})i se .
45 Na*/ ase 1 /] Ca*/Mg TPase 1 1/ NO & 4/(pwmol/g) NOS ¥ #1/(U/mg)
/(pmol/(mg-h)) (pmol/(mg-h)

A 77.53+7.85 84.63+6.52 0.84+0.03 1.46+0.13

B 59.86+8.56* 61.01+7.24* 0.42+0.02* 0.83+0.19*
(0] 67.47+7.55" 73.23+7.42 0.42+0.03 1.11£0.16*
D 71.44+7.55% 76.23+7.62* 0.55+0.04 1.18+0.22*
E 77.43+4.26 84.24+1.51" 0.87+0.06" 1.86+0.14

F 4 KRAEEE LR (xx5,n=20)
Table 4 Rats exhaustive time (x+s,n=20)
B 75.43+17.21
D 92.78+16.05* 23.00

i :# DY BALE, 2ZREE (P0.05),

| 3 = 2 M AT 18RI 12

NOS 1% F1 \NO JEE /R 5t 35 2 5K Ul B R 28 R
RS AR A, KRR RZZ A, ZZ PSR HLR RO RE D . IR 208 RN
GSH-Px {i J1 .SOD {fi JJ#1—SH BE/R A &5 W\arm B E K, WHRRZ ZHHEAEERE 0T,
5, MDA WU R R, SCRRZ R snilA  sERaa s agfEHR]
PURALBE T o BT AL 2L Z IR Na/K*~ATPase .Ca™/
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