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Effects of Polygonatum odoratum Polysaccharide on Anti-Fatigue in Mice
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Abstract: To investigate the antioxidant and antifatigué effects 'of Polygonatum odoratum polysaccharide (POP). The
POP was extracted by water extraction, alcohol precipitation, Acetone elution and trichloroacetic acid precipitation. A
weight loaded swimming model and a free swimming model.of mice were established. Meanwhile the mice were given dif-
ferent doses of POP. After loaded-swimming and free swimming for 30 minutes, Lactate dehydrogenase ( LDH) , lactic
acid (LD), creatine phosphate kinase (‘CK) , blood urea nitrogen ( BUN ), superoxide dismutase ( SOD), catalase
(CAT) , (glutathione) GSH and malondialdehyde ( MDA ) were measured. The results indicated that POP can signifi-
cantly prolong the loaded swimming time ,inerease the contents of blood glucose ,muscle glucose,SOD,CAT and GSH i,
and decrease the levels of LDH| LD, CK,BUN and MDA.
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SEA & i A U ( CAT) I 1) & A e H IR
filg ( GSH ) i 7 12X 77 60 00 JTF AR T/ JUUARE ) s 4 )
&0 A R A Y TR S r, Beckman
DUB00 %45 4b/ ] WL 73 Y6 31 ( 5L 5] Beckman 24
Al o

2 KWHEIE

2.1 EPTSHEmHEE

FREUTH AT 10 kg i, 2 60 H i, 44 i [
WL R 1:20 mzE1R7K F 80 °C $2HX 60 min, JE I
FEZEIRHAR DR RIAE IR I 2 IR, B IR R4
A S R FRIC K OB s B 12.h J55 800, Ul
VEY N AR, BAS T HRAT AT 2
138K 12.28% , XPAH Z 48 3 7 FH 28 18 /K i Je o
A 15% ) =GR LA T8 VB Y EUE , 398 i XTI
THWRIEF TR | R B - 20 2 EAT 20 &
1 68.56 £2.54% |
2.2 IMRAEFKIE

KM /)N BRIl 5> PR EF — JRl ek w5 R (&K 10
G o ABEESHFR /N BRI ok . IR
/INERFEWLO BE 6 4d, R4 10 HUNRL. #%3% 1 7
2y TEE 30 KA 10 KRS/ RUAE AR1E,

£ BHMHESHY

Table 1  Subgrouping and administration

A it
Group Administration
I RAEZATTIEIT No treatment
I IEF AR + ZEFER /K Fodder + Saline
I RETEHS LRIA Positive drug(5 mL/Kg)
v 100 mg
\Y 200 mg
VI 400 mg

T 128 IR IR T -5 T-FEE X MR s IV, V, VI-SE86 4
Note: | -Control group; Il -Model group; Il -Positive control group; IV,
V , VI-Experimental group.

BEBE 10 RE525)5 1 h K I1-VIZH KM /)y BRUskCE:
TEREH 25 °C BT ff /K 37 Uit (50 x 50 x40 em)
30 em I, i /N BUBAS GE M2 IR, 45 A (5% 1k
) R/ EAR . 2M/NEURBERE 10 B2 N
T E K T W S AL R AR AR G R
i BN BRI R S F 4R 1T A IR R 3R v
g — R A RS , BRI B TR DRI Bk R HE
SR 38 4 25 0 (3 000 rpm, 10 min, 4 C) FRAF ML,
IEAEEAE 80 C i FAHSCAE LT bR BT, Bk
TSGR GO AR O P 2 2R K gk J FH AR
TKAFRE , IF HARX TR 2R E I A2 E T84
2.3 /R EBFKER

JiBC 2 KM /INERL 60 3L, BEED 73R 6 4, R4
10 UM, # 1 E1745 24  EWE 30 K5, I)q —
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PR ot B /NER AR TR 1 BRIBES |, F R IR 3k
AR MLV 4 °C LA 3 000 rpm E5.0> 10 min i £ 1L
Fie B ) & U6 BH #E 17 2 LDH | CK | Lac, BUN,
SOD .MDA .CAT %1 GSH,,
2.4 BHHEIRANALAERBNE

WCAR MR, 7 BV BCES /) BURS) JHE T HE B
WL, TEM A P2 R, JFORFFTE-80 °C B3N 43 bl
T E AR D 1% A JRE i FR AR Dl JUL A D) 7 15
AL BT S AT I o KB SRR AR - B
PR BOM A FIEFHE i IURE &t b, 7 100 °C K fifg
30 min, #KJ5 3 000 rpm Z.0 10 43040, /0.5 mL
ZEMK 1 mL (19 0. 5% B R/ INCE Tk 7K i 20
38R o LSRG BE TN AE /N Th I ZE 620 nm

AL o
2.5 GitsaiR

R SPSS 19.0 BAFEATGE it 20 Hr, Kt LA
YA = bpifE22 (x =) o, LR IR LLECR H ¢ K,
Z A 8] LR FH B 207 227017 ( OnewayANOVA ) |
PLP < 0.05 HZEFAGIE L,

3 #ERESSH

3.1 POP 3t KM /MNRIKERI M

H2 BR AR M L TS 11 I
P R 4L/ G T s T O 3 VB 2%
INBUATR LR T 22 ) 2B B 7
Fe 20 FA1 30 KRR I .

2 POPXHNEAEHHM (x = SD)
Table 2  Effect of POP on the mice weight(; + SD)

- 2 T

21 3] fillh=s The weight of mice after administration

Group (les; (&)

8 0 day 10 days 20 days 30 days

I 0 22.32 +1.08 27.45 +1.34 31.56 £2.08 34.37 £1.65
I 5 mL 22.47 +1.03 28.45 +1.45 34.43 +2.34 36.65 =154
v 100 mg 22.24 +1.56 28.45 +1.65 33.45+1.78 37.35 +1.91
\Y 200 mg 22.25 +1.32 31.34 +2.13 34.54 +1.65 38.75 +1.86
VI 400 mg 22.43 +1. 14 31.45+1.98 35.45+2.03" 42.67+1.97""

L SRR g, * P <0.05, % * P <0.01, " ¥ P<0.001,

Note : Compare with model groups, * P <0.05, " *P <0.01," ** P <0.001.

3.2 POP Xt KM /INGR £ B ik A 1) B 4 T

A S RN PR e i M S A R R 7/ R ey
PYHTIE 57 1 P B AS RS0 o 38 45 52 1 i)
KA UEMI U 57 BREE . AN R 4, 5 16 1 77 /)N
BRELHR , R 2 VU TE SR PR 55 4/ D B 6 T Uk e

5510 K .20 K30 KAYIHE] 435 h 636.5 +81.08
756.3 +34.8 F1789.5 £67.3 s, R R EXE T (P <
0.001) , POP I rf =5 AN [7] 541) 2t 20 Ui UK 15F 18] 76 55 30
FKH 687.4 +24.8 687.4 £24.8 F1814.4 £65.3 s,
HEREXEE(P<0.001,0L73),

%3 POP 3f KM /MR 52 B i ik Bt 18 O 82 0

Table 3  Effect of POP on mice swimming time

= B WK I [A]
ik k= Loaded swimming time after administraion
S Dose (s)
Group (ke)
° 10 days 20 days 30 days
I 0 512.3+76.5 498.7 +45.8 503.4 +65.3
I 5 mL 636.5 +81.08 " * * 756.3 £34.8* " 789.5 £67.3* "
v 100 mg 567.5 +32.6 623.3+65.3" " 687.4+24.8" " "
A% 200 mg 607.5 +64.7" " 708.3 +46.6" " " 723.5£64.3° "
M 400 mg 665.4 +46.5° " 748.5 £45.7° " 814.4+65.3" " "

e SR A, * P <0.05, % * P <0.01,*** P <0.001,

Note ; Compare with model groups, P <0.05,* * P <0.01, " ** P <0.001.

3.3 POP ItRE=SIE £ A0S0
PE—2EPF A0 BIE L JIE L JELRIE 0 SR 1) #5 B 4

Weo MR G H T PR , O JUE S ROMUIT JUE 5 &
525 FOM IRZH O] A2 22 57, JAURIE 15 ORI JDE i 4
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Table 4  Effect of POP on mice organ index

I #5462
20 5] F|45+ Dose Organ index
Group (ke) L% R ER e I (SRR R
Cardiac index Liver index Spleen index Kidney index
I 0 5.34£0.34 22.43 £4.54 5.34+0.14 6.88+0.22
I 0 7.34 +0.54 30.54 £6.43 3.16 £0.17 3.98 +0.17
I 5 mL 5.76 +0.87 26.78 £4.56 5.14+0.08 " " 6.58 £0.27° /"
v 100 mg 6.67 +0.87 28.34 £6.43 3.56 £0.15 %" 4.56 £0.14* "~
\ 200 mg 6.43+£0.45 26.45 £5.34 4.45+0.17" 7" 5.65+0.23" "
VI 400 mg 5.78 +0.67 24.65 £4.56 5.08£0:26" " 6.25+0.45" "~

He L SRR A, * P <0.05,* *P<0.01,*** P <0.001,

Note : Compare with model groups, * P <0.05,* * P <0.01,"** P <0.001.

3.4 POP xtMiErd LDH,LD.CK #1 BUN By &0
kS Frn, 525 A6 REA /N RRURE LE, T kO

FEAIZH /N R M3 H LDH LD CK #1 BUN {4 i 2 &

m(P < 0.001), S5HRHLE, RERZTAHES

AR IR AT Xk RE 2 RE A8 2 25 R AR A AT T A 25 i (P
< 0,001) , MiA a5 20 EAT 2R IR A B S B
)&, e R e A R B B H 25 R (P <
0.05) , JRH S5 AR

%S5 POPxtimsEs LDH,LD,.CK #1 BUN HI8400
Table 5 Effect of POP/on the e¢ontents of LDH,LD,CK and BUN

2H 53 F4 Dose LD LDH CK BUN
Group (kg) (mmol/L) (U/L) (U/L) (mmol/L)
I 0 7.56 +1.23 845.65 +45.67 756.45 £32.45 5.85+1.76
I 0 13.45 2. 32" 1354.45 £124.56"*  1387.65 +87. 65" 11.67 £1. 87"
I 5 mL 8.67=1.08""* 954.56 +76.34* **  876.65 £24.54* * * 6.23£0.78***
\Y 100-mg 11.34+1.56 1214.45 +98.35 1168.65 +54.34 " 10.21 +0.87
\ 200-mhg 9.76 +1.45* 1013.45 £97.34* " 1065.45 +67.45" * 8.56+1.12% "
VI 400 mg 8.78£1.34%** 925.34 +86.45"**  806.34 £35.45" * * 7.12£0.97***

A A, P <0.05,"P<0.01,% P <0.001 ; SEAEIL ER, * P <0.05,* *P<0.01,**

*P<0.001,

Note ; compare with control, *P.<0.05,*P <0.01,**P <0.001 ; compare with model groups, * P <0.05,* * P <0.01, * * * P <0.001.

3.5 POPFK/NRERNMEURE

i TATHr POP 5 /Iy BRU A 0 480 A0 80CR , o I A
SOD ,GAT ,GSH Jj St MDA & it it 47 70 , M &
LR 6, B /N4 30 min YiEVK)E 525 FO6
FRZH /N UL B, & 30 MDA 19 & s B B+ (P <
0.001) ,ifii SOD .CAT 1 GSH ()& & B EFL (P <
0.001) {HZifid H R Z S H IR F POP HESE
JE PR TIRUK SE 50 I SRR AT A s R B, R 274
W2 HIRBRYT AL REWE B W RFAIX MDA 195 & (P <
0.001) F1#2 & SOD, CAT H1 GSH () & & (P <
0.001) ,POP MEFE 5 H AT LAREAR/IN BRUHFE o i) MDA
) 7 i, e i A B W O (P <0.01)

[ Fs 34 AT B & $2 SOD | CAT #1 GSH 1Y & & (P <
0.05),
3.6 POP /NGB ANLEE IR A 220

WK 7 s, RFRERZ VPGS LRI RE B35 1
e/ N BRUH AR S A FUIUBE B K SF- (P < 0.001) o A
[F]57 5 POP MR SR/ L[] A e 4 s /)N BUHE A K
FUBE JFIKF-, -5 i E AR G, s 7 e 2 4 e
MR E(P<0.01),

4 Fig

57 B ELE R WL S WA B it 12 3hilid U
DR DRI 900 B T R B 5y, i HHLZ AR
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&6 POPIHINRERHL AL
Table 6  Effect of POP on the antioxidant ability

5 H 4k Dose SOD CAT GSH MDA

Group (kg) (U/mL) (U/mL) (U/mL) (nmol/mL)
I 0 145.45 +4.65 86.45 +4.87 985.34 +£21.45 3.58 £0.98
I 0 67.56 £8. 52" 38.65 £4. 37" 557.45 £30.45"* 6.45 +0. 65"
I 3mL 135.46 +6.87 " "~ 80.54 £5.54* " 864.34 £19.65" " * 4.42 +0.47" "
v 200mg 109.45 +9.21* " 60.54 +6.29 " 615.65 +17.68 " 5:25 £0.65™
\Y 400mg 119.45 +7.58 " * 63.45 +£3.46" " 734.45 £32.45" " 4.47 +0.31***
Vi 800mg 122.45 +4.75* "~ 75.57 £5.87" " * 896.54 £22.67 " " 4715+£0.35" 7"

T 5asFa i, " P <0.05,"P <0.01," P <0.001 ; SHEIZH AL, P <0.05, " *P<0.01, " * P <0.001,
Note : compare with control,*P <0.05,* P <0.01,*#P <0.001 ; compare with model groups, * P <0.05, * * P<0.01,** * P <0.001.

*z7 POP/INRAT/ BLTEIR

IR

Table 7 Effect of POP on the contents of muscle glycogen and liver glycogen

e I R LA

G (ke) Liver glycogen Muscle glycogen
rou|

" i (me/s) (mg/5)

I 0 145.45°+4.65 86.45 +4.87
I 0 67.56.48. 52" 38.65 4. 37"
| 5 mL 135.46 +6.87 " " * 66.54 +5.54* "
v 100 mg 89.45+9.21" 42.54 £6.29
\Y% 200 mg 108.45 +7.58 " * 63.45 +3.46" "
VI 400 mg 125.45 +4.75*** 75.57 +5.87"**

S HA R, PP <0.05,%P <0.01," P <0.001 ; SRR LA, £ P <0.05,* * P<0.01,*** P<0.001,
Note ; compare with control ,* P <0.05,* P <0.01,** P <0.001 ; compare with model groups, * P <0.05,** P <0.01,*** P <0.001.
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PEARAR AL 1 T AN [ S AL/ B ol K £
]S AH IR FY , DR AR S A P48 A 14 00 2 45 2R A U
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