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Abstract :[Objective] To observe the effect of ethanol extract of C. songaricum on anti-fatigue in mice.
[Method] The herbal medicine of C. songaricum in Qinghai Province was selected and the extract was ex-
tracted by refluxing with ethanol. The mice were randomly divided into blank control group., positive con-
trol group (Rhodiola oral liquid, vitamin E soft capsule) ,ethanol extract of C. songaricum high-dose, mid-
dle-dose,low-dose group (0. 5,0. 25,0. 125 g/mL). After 14 days of continuous intragastric administration,
the mice were recorded for climbing time, weight-bearing swimming time and determination of adenosine

triphosphate (ATP), hepatic glycogen, muscle glycogen, blood glucose, blood urea nitrogen (BUN), blood
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lactic acid (LD),malondialdehyde (MDA) , creatine kinase (CK). [Result] Compared with the blank con-
trol group,the different doses of ethanol extract of C. songaricum significantly prolonged the time of climb-
ing rod and weight-bearing swimming (P <C0. 01) ; significantly increased ATP, hepatic glycogen, muscle
glycogen,and blood glucose levels (P <C0. 01); and significantly reduced CK, LD and BUN levels (P <C
0.01,P<C0. 05) in mouse; MDA content in mice was significantly decreased in medium and high dose
groups of ethanol extract of C. songaricum. [Conclusion]) In a certain dose range,ethanol extract of C. son-

garicum has significant anti-fatigue effect by enhancing exercise tolerance,improving oxidative stress and

improving energy metabolism.
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Table 1  Effects of ethanol extract of C. songaricum on body mass of mouse (x+5,n=10)

BT/ g BRI/ g
21 51
N Body mass before Body mass after
Group .. . .. .
administration administration
R Y HR 4
UL R A 19.945. 9 30.4+3.1°
Model control group
Ji B 7, J 2
%Jlﬁﬁl@%ﬁﬁi%ﬁn]%ﬁ\ _ 99 149, 50 30. 543, 6°
Low dose group of ethanol extract of C. songaricum
BB 2 Tt 4 B v 7 4 2H , ,
~ + a - - + - a
Middle dose group of ethanol extract of C. songaricum 21.9%2.0 31.33.4
B 2 Tt 3 B v 7 2 2 . v
N + = a + a
High dose group of ethanol extract of C. songaricum 19.25.8 30. 9541
i darte 5 4 BH M X BB 4
 HREECE BB IHEXT IR AL 21.6+2.5° 30.144.0°
Vitamin E soft capsule positivecontrol group
0= W FH P X iR 4
SLRR O B B ey IR A 22.4+1. 8" 3074, 4°

Rhodiola oral liquid positive control group

%2 PAZERRUMNRECHRAEHKRBER (xEs,n=8)

Table 2 Results of ethanol extract of C. songaricum on climbing and weight-bearing swimming

experiments in mouse (x*s,7n=28)
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4151 JEAF I 1] /min pr I IR
- I . Weight-bearing
Group Climbing time . . .
swimming time
AL T St R 2

Model control group

B BE 2 T R MU AT ) 4

Low dose group of ethanol extract of C. songaricum

BB £ T B v ) e 2

Middle dose group of ethanol extract of C. songaricum

BB 2 T £ B o ) 4

High dose group of ethanol extract of C. songaricum

A R E POK S B X IR 2H

Vitamin E soft capsule positivecontrol group

215 R I PR R X TR

Rhodiola oral liquid positive control group

44.6+16.3 78.3+£7.7

48.3+10. 19 88. 449, 6
70. 21L8, /11)** 98. Oil/l. /1hi-~k
79. 7i15 91’** 105. 91_17 3;\1»**
78.8+13. 1" 101. 0416, 22+

111. 6425, 8" 113.0421. 6%

AN IR UL & Ron 22 57 3 ( P<T0. 05) , R 22 il B 35 (P<<0. 01) 5 ISR [F) /N5 S8R 3R 22 55 1 3% (P<C0. 05).

Compared with model control, * means significant difference (P<C0. 05); * % means extremely significant difference (P<C0. 01). The dif-

ferent letters in the same column means significant difference (P<Z0. 05).
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Table 3 Effect of ethanol extract of C. songaricum on hepatic glycogen, muscle glycogen

and blood glucose in mouse (zts.n=9)

24 5] HFBEE/(mg + g~ ') WLBEE/(mg « g')  IiLHE/(pmol « mL™")
Group Hepatic glycogen Muscle glycogen Blood sugar
R Yt HE 4
B J A 12.340.4 13.341.0 1.1+0. 2
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i B fH = &4
B £ B B O ) 4 . 16. 92, 0" 15. 741, 0% 2,240, 50
Low dose group of ethanol extract of C. songaricum
BT 2 T 4 B v ) o 4 N .
o —+ b e + kK -+ bk
Middle dose group of ethanol extract of C. songaricum 17.472.6 16.61.4 2. 450.6
3 I 7, 1 B 75 5 e 4
, B £ B IO ) AL , 17.742. 9" 21,042, 5o 2,540, 9"
High dose group of ethanol extract of C. songaricum
7 He e I8 3% PH M % IR 4
. ) /ﬁi%% E i}\ﬂﬁL%&ﬂB fﬁ?ﬁ,m/ﬂ 18, G2, 3ubw 20. 241, gb** 3,340, 8%
Vitamin E soft capsule positive control group
77 &= & BH ME X BR 4
ELRR O B RS IR A 20. 742, 2% 22,342, 2% 3.540. 6

Rhodiola oral liquid positive control group

LR % B LU A+ ROR 22 5 .3 ( P<<0. 05) , %%RIR

SR 3 (P<<0. 01) ; [ B AN R /N 50 R OR 22 55 1 3 (P<<0. 05).

Compared with model control, * means significant difference (P<C0. 05); % % means extremely significant difference (P<Z0. 01). The dif-

ferent letters in the same column means significant difference (P<Z0.05).
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Table 4 Effect of ethanol extract of C. songaricum on BUN and CK in mouse (x=s,n=9)
20 5] IREHE/(mg = g™ D) WUBR B/ (ng » mL™1)
Group BUN CK
TR Xof HE 2
540, .4+0.
Model control group 1.570.3 4 470.8
(I 7, B g X B4
%JﬁIHZJ@?'}M:EX%{E&}IJEVE‘ ] 1 OiO e 2. 4i0 Gk
Low dose group of ethanol extract of C. songaricum
i ez JH | &4
%J‘KHZ@?%EEX%'T'HJE/H 1.04+0. 3% 2. 940, 7o

Middle dose group of ethanol extract of C. songaricum
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415 WR#EHR/(mg+g™") LR B/ (ng « mL™")
Group BUN CK
U PH 2 TR T 5 ) k2 . o
+ axk + Caxk
High dose group of ethanol extract of C. songaricum 0. 7504 2,005
Pi: KRS € FH 1 X IR 4
o HRER E SR IHEXT IRA 0.940. 5" 2.340. 5"
Vitamin E soft capsule positive control group
A i PR ) B 4
ELREK i PR X B 0.740. 5% 1940, 1%

Rhodiola oral liquid positive control group

AR IR LA % ROR 22 5 .35 ( P<C0. 05) , %kIR 25 Al B 3 (P<C0. 01) s R SR Rl /NG S-0E 30K 25 53 il 35 (P<<0. 05).

Compared with model control, * means significant difference (P<C0. 05); * % means extremely significant difference (P<C0. 01). The dif-

ferent letters in the same column means significant difference (P<Z0. 05).
2.5 $iFHZERRIYIES /R LD,ATP,MDA
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T 3R I K B, 5 R X R A PR L B P 2 T AR
B A v ) 70 6 2 R A B 2 B AIG/N B LD 5
(P<0.01), HAN[F] ) 5 2 22 18] 25 55 W 5 A PH & 1t
FEEUY K ) 7 A B S TN ATP
Frig (P<C0. 01), HABH & B4 L) e ) i 4 5 0

PH 2 B4 By (AR O 51 A7 A W R 25 %5 Bl H 2
B4R O v | AR B2 RE R 3 R AR B MDA & A
B (P<0. 05) , 15 W] B FH £ 1t 452 W) RE $2 55 ) 55 i
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WA R 57 /I BRI Ff LD 35 i LA K i ATP &
B AR O 2550 e 2 S YA R OE B B
PEXT B2 AH L RE T AH I (P>>0. 05) 25 R WL 3K 5.

®5 PEZEBRNMIES MR LD ATP MDA g% (x+s,n=9)
Table 5 Effect of ethanol extract of C. songaricum on LD,ATP and MDA in mouse(x+s.n=9)

9 3 AR/ =R IR/ N/
(fmjj (mmol « L™ 1) (ng* mL™") (ng* mL™")
rroup LD ATP MDA
TR Y5 R 4
B 1 A 17.5+1.6 15.5+1.1 139.8-17. 2
Model control group
Ji L 1 ) 6 ) it 4
S £ B R R ) 2 4 . 14, 140, 9+ 18,442, 7 131.8+21.1°
Low dose group of ethanol extractof C. songaricum
1A 2, P 4 e b AR = 20 o - ,
~ + b + b ek + ax
Middle dose group of ethanol extract of C. songaricum 8.4 1.7 19.0753.5 121.348.8
N =R A=) Té?éq =7 )
, B 2B S0 i ) AL _ 6. 61, 2% 20.3542. 5% 12174151
High dose group of ethanol extractof C. songaricum
o = E s A BH P T HR 4
. . A E %\&%KE‘.&XTMVE 6. 241, 39 20,944, 7 68. 24 5. 8"
Vitamin E soft capsule positive control group
71 = ¥ ‘ i HE 4
ZLEER IR PR PE T AR AL 5.241. 6% 22,442, 87 76. 6420, 7"

Rhodiola oral liquid positive control group

L REAL R B L5 % R 22 5 B3 ( P<T0. 05) , %R 22 il 3 (P<<0. 01) 5 R3] /N5 S B 3 7R 22 7 8.3 (P<<0. 05).

Compared with model control, * means significant difference (P<C0. 05); % % means extremely significant difference (P<Z0. 01). The dif-

ferent letters in the same column means significant difference (P<Z0.05).
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