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Study on the Anti—Fatigue Activity of the Compound of Rhodiola

GAN Changsheng, WANG Shanshan, LI Hong, CAI Kunliang
(Engineering Research Center of Bio-process of Ministry of Education, School of Food Science and Technology,
Hefei University of Technology, Hefei 230009 , China )

Abstract: According to the theories of traditional Chinese medicine,we selected the Angelica,
Schisandra, Cistanche , Chinese wolfberry , Polygonatum from the commonly used traditional Chinese
medicine to relieve the fatigue in combined with Rhodiola,in order to improve the anti-fatigue
activity. Kunming male mice were randomly divided into 6 groups:the quiet control group,the
swimming control group,formula group I, formula group II, formula group III,and single Rhodiola
group. All mice were subjected to gavage administration for 30 days. Results showed that the drugs
could significantly prolong the swimming time of mice,decrease the content of serum BUN, blood
LA ,increase the content of liver glycogen. Compared with single Rhodiola group , formulation II and
III displayed better activities, while there was no significant difference between formula group I and
single Rhodiola group. Each group was further investigated with SDH,CK, ATP enzyme activities in
swimming mice. By comprehensive comparison,formula group III proved the best anti-fatigue
effect,indicating the Chinese traditional medicines in formula III other than Rhodiola had a good
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synergy effect with it,and that may have some directive significance for the development of novel

anti-fatigue health products.

Keywords : Rhodiola,compound , anti-fatigue , mechanism
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éléﬁ ST =32 790x+430.13 (R?=0.998 2) ,

5) 7 A AR I 2R 25 ) O BT Rl 5
20.35.50.65 pwg/ml. I BEBRAEIS TR . 4 ) R
2.0 mlL I3RS [R] B VR B 1) AR, T 20 mL
BT, F R E P IA 1.00 mL 5%R9 A B, #£2]
JE 1IN 5.00 mL AVEELER . #55), 7 20 min,
A AKAEZS IR IR A6 486 nm AR 48 4 OLJE
TN 2355 SR 6T ] 2 Ot R R R L0 [l 0 T
4 y=0.013 7x+0.081 9(R?=0.999 7).

123 A&t BRSNS ERPRT, IKE
252 100 mL, 75 21 & bk v 25 B9 K W, B 5 LUK
WARFBGHEATRC L, B BT h & A AR 250 i
IR 4 o, KB ITTPARASTEG G E KB E
60 mL, PRIF5L05RPTyFAEREKIL 1:15 (&
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Table 1 Composition of the compounds
AR | Rkl | A AL
FAR=N 2.0 2.0
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HOHG 1.0 10 1.0 10 0.9 9
PR AR 0.2 2 0.3
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Table 2 Content of representative active substances in the
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L1 5K T /mg 24 24 18
Fil 2 12 /mg 0.1 0.15 0.25
TR T B /mg 1.275 1.275
AL £ K /mg 25.1 25.1 25.1
HEHG 2 M /mg 33.4 334 30.06
FA SR 4G 1 /mg 3.12 4.68
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S 2 SR A I, gt it 22 5 (p>0.05) , &
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Table 3 Effects of different drugs on body weight of mice

(xoxs ,n=40)

| R 15 At | 30 A
WA 21.13+1.28  28.09+2.01 32.23+2.10
B 21.89+1.09  27.87+1.68 32.19+1.90
BeJ7—4  20.99+1.34  28.11+1.29 33.02+2.00
BoJr 41 21.56£0.99  27.99+2.03 32.59+1.77
By =4  21.10+1.87  28.10+1.36 32.89+1.63
ERNPTTH 2177124 28.08+1.87 32.93+1.47
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Fig. 1 Effects of different drugs on exhaustive swimming
time in mice
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Table 4 Effects of different groups of drugs on blood
lactic acid and serum urea nitrogen content in

mice

it L Rk B/

L7 PR 2R e BE

(mmol/L) (mmol/L)

Erai O NiE| 8.19+1.01 3.20+0.67
iz B X R 41 24.01+3.92 12.19+0.89
fid 7 —41 15.71+1.89" 9.88+0.38"
fidJy — 4 14.18+2.03" 10.17x1.09
fic 7 =41 13.19+1.99" 6.59+1.21"
ZL5% K7 4 19.36+4.36° 9.79+1.30"
i BRE JE A (1 X i) 21.84+2.841) 11.62+1.98"

. 52 gkt LA HE,*p<0.05 ,*#%p<0.01
x5 AEAHYIHKENRIFETRES BN
Table 5 Effects of different groups of drugs on glycogen

content in liver after swimming in mice (x,+s,n=

10)
A8 7 ik 80/ (mgg)
£ ooyl 21.46+1.99
i 8% B 41 11.92+1.87
i 7 —41 13.98+1.68
fit 7y 4l 19.181.65"
fit Jy =41 18.59+1.40°
EA% = SN | 13.16+1.21
it B fE A (H 1 %o ) 16.90+2.71"
518 St AL e, *p<0.05
23 EAd=RMEH/NMNRESREEXETH

Al
W 57 19 7 A K 22 il 5 d Sl I Y RE AL 45

VIR G . SRR AR N AR (Y g T ,SDH
Je S 2R AR T BE B AR ARl — |, HE M — AT A
HVN = RIRE I BT R AR br . ATP B —2
FE R = 10 2 0% A K fe Sy — Wl TR R 0l TR AR
BT A R B B T L 2 A% 3 T AT TSR B
7 — i BRSOV, CK HEAL = BRI R H LR
A R R LR , 2 — 1> 15 40 M N e 2 35 e LA i
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Table 6 Effects of different groups of drugs on SDH

activities after swimming in mice (x,ts ,n=8)

, . H ik L SDH/
2 5 it SDH/(U/mg)
- (U/mg)

U R4 16.38+1.48 14.29+1.22
iz 2 % HE 2L 11.59+0.99 17.72+1.28
[ 14.87+1.24% 16.34x1.11%
ity 4 16.01x1.21° 15.98+1.09"
By =4 16.37+1.09" 17.28+1.88*
LR 7 4 14.99+1.01% 15.29+1.87"

W iz ghxd AL L, *p<0.05 ; 5 2 #6 B2 A L, #p<0.05
232 EFHDRAARACKEAWHw A —ER
FE b 78 CK 7K i AR 5 1 SO LA 35 R B A OG
JULAH B 52 458 5, CK 23 28 4 A [R] Bt 2 328 2 9k LU0,
ZLE A MG B (4% 5 | B g CK ¥4, 3k 7 7]
DLE 52 H LA E UK /D B P9 % UL I
HH CK W6 S A T, X2 b E R RS
T,CK &b FHLA B /D RE 2 (0 AL L 35 o gk /iR
FEW Fe AR e o TR LR B RE it . S ALIA
PO B, CK AN RE TE 5 & D) 6e , CK Fh AL PR 4 e 2
AL, 76 10 rh R I 2 CK 2 538, w5 7 LA 4
i A0 2 252 iz sh i BB A e, 1L CK 3% )
B TR B, o T AR AR (p<0.05) , FE AR
LA IE 8 KT SR LD 5t R A 0k rh 25 b KO %
I 712 3 5 40 MR A B A R BE X TR L CK
W1, B S MG 2520 SR F A, WA A&,
Hor AR =4 5z a3 A A B EE2ER (p<

0.05),
x7 FHEGYINRMFMFEAAN CKiEHHFIN
Table 7 Effects of different groups of drugs on CK
activities in serum and skeletal muscle in mice

after swimming (x,+s ,n=8)

- BN CK 1% 71/ 13 CK 3% 71/
’ (U/mg) (U/mL)

AR R 2 0.78+0.02 0.66+0.04
iz gl %} IE 4 0.97+0.03 0.89+0.03
[ | 1.10+0.12* 0.79+0.04*
By =4 1.03+0.10* 0.72+0.20"
BL Ty =4 1.46+0.23 0.70+0.12"
AR S| 1.02+0.11% 0.81+0.10*

. 58 B AL L, #p<0.05 5 5 & i kT BZA AR L, 'p<0.05
233 B FH KB BIATP 8 E H 6%
ATP il 136 P i A AT LA Sz R LR g i AU B 7K F- i
R8T LLAE M AH LA i, iz 3l 4 /)N B i UL
T Na'K*—ATP 1% F1 Ca>*Mg**—ATP fiff iif ¥ 8 &
BEAC, 2 25 )5, B 240 B Tk, v G O = 4 X
Na*K*~ATP [iff 1% (1) 32 & % 2 3 (p<0.01) , #2391 1E 5
K- BT B 3 (p<0.05) , Thi 7 — ZH ML
SR BT A4 = Na*K—ATP [ 1% (9 g ) Tt it 2
265, HMR TRy L MBCIr =4 . X T Ca*Mg*—
ATP [ | A He B8z gl 3 IR 45 25 25 20 b A I
5 =R T B3 (p<0.05) , HoA 2 3 AN B i
x8 AEAHYITHFK/NRE I ATP B5E #09
Table 8 Effects of different groups of drugs on ATPase
activity of skeletal muscle after swimming in
mice (x,xs ,n=8)
Na'K*—~ATPase/

Ca*Mg*—ATPase/

20511
(pmol P/mg.pr.hr) | (wmol P/mg.pr.hr)

L] B2 4.91+0.12 14.17+1.34
iz Bl %t R 4 2.99+0.09 7.86+1.06
(il 3.79+0.10% 8.66+1.18
B =4 4.08+0.12" 8.93+1.12%
By =41 4.65+0.21" 9.02+1.09"
LR BTN 3.910.15 8.77+1.11%*

. 538 g w BRZLAH L, #p<0.05, #%p<0.01 ; 55 % # X HE 2 AH
It , % <0.05,"p<0.01

MR

1) HisE T8I LL5 KPUIE 57 250 1) 45 25 14
AP ICT 2, O a o e AR W o i s o i £
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