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Effects of ethanol extract from Eupolyphaga sinensis on sports
performance and activities of antioxidant enzymes in
skeletal muscle of rats

GAO Ying-hui**,ZHOU Wan-hong”, MA He*,QI Yi-man®, WANG Dun*

(a Key Lab of Applied Entomology b Department of P E ,Northwest A&F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The effects of ethanol extract from Eupolyphaga sinensis (EEES) on sports
performance and activities and expression levels of antioxidant enzymes in skeletal muscle of exercised rats
were analyzed to investigate the possibility of using it as sports supplement. [Method)] The EEES was sup-
plemented to exercised rats at three dose levels of 0.5,1.0 and 1.5 g/kg. The exhaustive swimming time.
and activities and encoded genes expression levels of antioxidant enzymes in skeletal muscle were measured
after eight weeks training. [Result] The exhaustive swimming time of rats supplemented with EEES in-
creased significantly compared to non-supplemented training rats (¢=20. 05). The activities of SOD, CAT
and GST of EEES supplemented rats were increased significantly compared to non-supplemented training
rats. Meanwhile, the expression levels of encoded genes of the three enzymes were up-regulated as well.
[Conclusion) The exercise performance and antioxidant enzymes activities in skeletal muscle were im-
proved by EEAC supplementation, which is possibly due to the improvement of encoded gene expression

levels by EEAC supplementation in vivo.
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PRAF . b 3R by B Y b R bR R R R R R B
TEETS BRI HE IO E 7% AR AR IR (LLR & R b EE-
S), REEMT 004l LB P, AL T
WEN 1.0 g/mL BIEW .2 CRAESH .
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TRV 0 A BER K e 1K, 0 AR IR R i UL T K
OF AR VKT O L A LA AR R 3 ¢ JH T
RNAH & (BN 3IANEEZ BIERE 1 g b
dt ) LAY BE R AR B R K IR 100 g/L AT
4 000 r/min 4 CE.0 10 min 58 ISR A K
WELE T BT 80 CUKAMRAT&H .
1.2.3 EpEmeyn iz dEAEARCAT) JBA
B AT (SOD) 48 e H ik % 7% il (GST) 3% 14 i)
S 12K TR & R ot i A ) TR S 00D 58 Al
1.2.4 RT-PCR &4 H 1. 2.2 35§l % 8945 4001
WFE A 43 B Trizol #2HUE RNA J5 , 57 B 2k A
71 & RT reagent Kit Perfect Real Time (TaKaRa)
HEAT SUiE 53545 cDNA L cDNA H TR Zefaill . 3 Ff
U AL i 1) RT-PCR £ R ] 20 pL f& & Hrh
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pL A DNA 2.0 pL, ®Z K 6.4 pl., RT-PCR
FRE A B Be 12 95 °C 30 s, 1 AMEER BB 1 A
95 °C 55,60 C 20 s, 3L 40 MESHELTT M 65 C
15 s, KX %% % iCycler iQ5 RT-PCR 1% (Bio-
Rad) . 3 AJE RGN 519550 0 F .
Bractin-F: GAAATTGTGCGCGACATCAAGGA;
Bractin-R: GCAATGCCCGGGTACATGGTGGT;
CAT-F:ACAAGGCAATCCAGTCTATT;
CAT-R:AATCGTCCAACAGGTATCAA;
GST-F:GGGCATCTGAAACCTTTTGA;
GST-R:GAGCCACATAGGCAGAGAGC;
SOD-F.GCCTTGACTCTCCTGTAC;
SOD-R:GCTCGTCCTATTATAGAATGTG,
KEHTR I H RN 5 A S8R (Bactin)
Rk AR RN .
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Table 1

2.1

B HER BR 49 X K BR 77 8 i ik A 1E] B S T
Effects of EEES on exhaustive swimming

time of exercised rats

RIBPE AT/ (g« kg™ ") Uie Uk 3 385 15 [] /min

Supplemental level of EEES Exhaustive swimming time

0(CK) 48.241+4.68 a
0.5 57.154+3.99 b
1.0 60.60+4.31 b
1.5 62.0347.20 b

TE RSB G AR A NS FhE KR 2 5 B3 AR A RS 8k
FoRESWBE, TERE.

Note: Different lowercase letters in each column mean significant

difference compared to CK («=0. 05) ,and different cap-

ital letters mean very significant difference compared to

CK (¢=0.01). The same below.
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Table 2 Effects of EEES on antioxidant enzyme activities of exercised rats
W EINAKF/ (g« kg™D . . o
Supplemental level of EEES SOD CAT GST
0(CK) 93.24+5.5 aA 7.7H0.4 aA 39.5+2.8 aA
0.5 151.24+9.6 bA 9.94+1.1 bA 46.1+3.2 bA
1.0 196.1+£12.3 bB 11.740.8 bB 56.6+3.9 bB
1.5 221.3417.9 bB 15.24+1.5 bB 68.6+6.3 bB
r soD r CAT o GST o
4r *% T 4r o T 4+ .
" T " e 2
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* FREFBE (2=0.05), x x R/REFWEE (@=0.0D)
Fig. 1 Effects of EEES on expression levels of genes of three antioxidant enzymes in muscle of exercised rats

% means significant difference (¢=0.05) and * * means very significant difference («=0.01)



5 11 1) R 76 M sh ST K LI B0 B 1 RS LB A b 1 2
N A Chinese)
31 CAT DR SRR A 2 b 25 e sy AT 72 £ ) 25 1

O Hb ) 24 3 A 9 R B b 4R R
Yy B AR 5 FE 2 o 05 M 2R P A 40 AR O T X
LTV 5 M B O UE B LA — S 1 B T
38 A DT G M e O R ) B AR
FRAE S . AHIE 5T i — A5 ok F sh 9 50 F B T Hb
% AR T OF B SRR S X i
SYPL SEAb T n AT DR b R A AR AR DG TR
A ST I8 J AN 78 b B o AR O e 8t 3 R s B
KBz 2l 6E 7 40k 42 4 AT e 5 b Ak
il X K A7 A iz B 7 A E AR I BRAE A G 3
WA R 2038 S 18 00T SR AR Y H 3 R I
M BERS 51 & L4045 3% IR 5w iz sh g .
L AN Z B R  R R A il A B AR
RPUA AL D BB ) B8 sh R A AR AR
R I Hb e ek AR ) AN AN BB A8 B I S 4 R BRI UK T 08
A I L 5 v BT AR S PR T ELRE IS IR v 3 AT Ak
it 2 it 35 DR ) 2 3 7K o TR s 0 JFC T B Y ML EE 2
— i b AR ECY R T s s K BRUILIA T b
il o B 5 R 1) 22 3K UK P o DT I 3 4 e 1N 56 3l )
WL SOD,CAT GST 3% ¥k, ik 24 &0 bt LA
20 L N £ 2ot A s I R S 28 3 B 9% 55 R AR I AE

44 i

R B 1 i B K BURD o 4
I 38 B A ) W LA 3 R AL A
P 83 71 6 I 3 SRR 1 26 3 1K 3k
KPHLAT 583 T . 50 8 o B 3 3 K L
32 5 i 7 1 B 80 5 LT A B A O 35 £ A
T 0 B30 2 — S S s BB 9 T 3k S
e 4 I T 1 KK T

[ 5% 30k ]

(1] RN e AR R gb e (M. dbgt. o [E B2 i hikk . 2012,
Song Y G. An introduction for the divine farmer’s materia
medica [ M]. Beijing: China Press of Traditional Chinese Medi-
cine,2012. (in Chinese)

[2] ZW2 AREHE [M] Jbat: AR A H A, 1979.

Li S Z. Compendium of materia medica [ M ]. Beijing: People’s
Medical Publishing House,1979. (in Chinese)

(3] MZEMS.& 3C H@sL. s 2y e o R e (1], w2
¥ £ ¥ 25 ,2006,17(3) :418-419.

Tian J P, Huang W, Lei C L. Progress of the pharmacological
actions of Eupolyphaga sinensis Walker [ J]. Lishizhen Medi-
cine and Materia Medica Research, 2006, 17 (3):418-419. (in

[6]

[7]

[8]

[9]

[10]

[11]

[12]

eI (1], 255 sh ¥ 24, 2005, 9(1) . 57-62.
Tang Q F, Wu Z T, Wang X L, et al. Advances on rearing
method and nutritive, medicine value of Eupolyphaga seuste-
leophaga []]. Journal of Economic Animal,2005,9(1):57-62.
(in Chinese)
SRR AT 2 A e R T AR 22 R R PR R BIF 5
[T, P AERIE SN RL 2k . 2013, 29(2) £ 125-130.
Peng L. W, Yang H X. Effect of Eupolyphaga sinensis Walker
on mandibular distraction osteogenesis in rabbits [ J]. Chinese
Journal of Plastic Surgery,2013,29(2):125-130. (in Chinese)
2R B2 Y IR AE L A M B [ ML U st P E P R
#t.2000.
Li G S.Yan Z F.Guo Y J.et al. Eupolyphaga sinensis [ M].
Beijing : China Press of Traditional Chinese Medicine, 2000. (in
Chinese)
R X0 52 M5, 5. JUf dumsE 3R Y 0 K B 3hig o I
HHUUTE R R 0w [T pedb el 41, 2013, 22(12)
170-173.
Ren Q J,Liu B K,Dou P, et al. The effects of ethanol extract
Aspongopus chinensis on antioxidant enzymes in skeletal mus-
cle and exercise performance of rats [ J]. Acta Agriculturae Bo-
reali-Occidentalis Sinica,2013,22(12):170-173. (in Chinese)
FERMEG. KA YR E SEEHAR (M B it
FARBFFL R 2 AL, 2004,
Wang J R. Isolation and identification of natural product ex-
traction technology [ M]. Yangling, Shaanxi: Northwest A&.F
University Press.2004. (in Chinese)
2 G wOHE F . b T 0 1 B 2 23 4 R i A A A
[J]. 324 . 2007, 53(1) : 135-142.
Li X N,Han Y L. Antiangiogenesis of fibrinolyric protein from
Eupolyphaga sinesis Walker [J]. Acta Zoologica Sinica,2007 .,
53(1):135-142. (in Chinese)
AN LA 1. B3 MR 2T O M AR A3 ) e R
PEBFsE [T]. B EEFZ,2011,22(5):1149-1151.
Li X N,Niu L,Zhao Y. Anti-tumor effects of fibrinolyric pro-
tein from Eupolyphage sinesis Walker [ J]. Lishizhen Medi-
cine and Materia Medica Research,2011,22(5):1149-1151.
(in Chinese)
AT ERRER. b HULF VA = R SS A R 5 ) 51 o AT
(17, Wb R 2, 2014,53(5) 1 1185-1188.
Yu LL,Han Y L. The simulation of 3D-structrue and sequence
analysis of fibrinolysin from Eupolyphage sinensis Walker
[J]. Hubei Agricultural Sciences.2014,53(5):1185-1188. (in
Chinese)
X W ERAERT. T WL AF. Mk ST VR B X A S180 R H22
JNEUR IR M RS (T ib 2 8 R 1 242010, 21 (9) : 2140~
2142.
Liu H.Han Y L.Ding H.et al. The antitumour effect of Eu-
polyphage fibrinolyric protein on S180 and H22 in vivo []J].
Lishizhen Medicine and Materia Medica Research, 2010, 21



28 P AL AR MRB K222 4R (A SRR 2 B o543 %

(9):2140-2142. (in Chinese) Sports Medicine,2007,26(3) :308-312. (in Chinese)

[13] 5k B AMET.E 2.5 % OB A S T AL AE TR L16] wsing, AT, & 75,4, B se BB gl 4ok BUF Ik
g [J]. £ & BF5 597 % ,2010,31(3) :159-162, 166. PUEALREE R 5 SOD MK kMg [T]. R &F R4, 2011.35
Zhang L.,Piao M Z,Wang Y,et al. Study on antioxidation ac- (5):75-78.
tivity of hydrolysates from Eupoliphaga sinensis Walker in Gao Y H,Zhou W H,Cao J,et al. The effects of insect chi-
vitro [J]. Food Research and Development,2010,31(3):159- tosan on antioxidant enzymes and SOD gene expression in liv-
162,166. (in Chinese) er of exercise rats [J]. China Sport Science,2011,35(5);75-

(141 St Attt iz g5 % A th B B0 [T, b [z ol B2 2 2 78. (in Chinese)

#.1990.9(3) :161-166. [17] Elena M, Loana L, Nicoleta B. New approach to prepare wil-
Guo S B.Ju H S. Sports and injury by radical oxygen [J]. Chi- low bark extract-lipid based nanosystems with enhanced an-
nese Journal of Sports Medicine,1990,9(3) :161-166. (in Chi- tioxidant activity [ J]. Journal of Nanoscience and Nanotechn-
nese) ology.2015,15(6) :4080-4089.

[15] 8% )y, o, 4% 7‘|‘}EEﬁEFPWaXTmﬁjJ HEpNEY [18] Sana O B,Nakako K, Yoshihiro K. Water-soluble extracts from
HEAMLPT A LB 2R B sz ()], A B 38 3h BE 2 22 3, 2007, 26 defatted sesame seed flour show antioxidant activity in vitro
(3):308-312. [J]. Food Chemistry,2014,175(5) :306-314.

Zhang L.Xu J F,Feng L. S,et al. Effect of supplementation of [19] Lim S]J,Aida W W M, Maskat M Y, et al. Isolation and an-
exogenous L-Arg on the antioxidant enzymes in vstus lateralis tioxidant capacity of fucoidan from selected Malaysian sea-
of rats undergoing endurance training [ J]. Chinese Journal of weeds [J]. Food Hydrocolloids,2014,42(S1) :280-288.

(EMEERBEZRMEITES

(R 9 38 A% T VR 2 ) 2 v AR B 27 B A 0 B~ 0 9 T 0 o R A 2 2 2 00 0 2 AR ) Ry v R B i
SCHE VIR ] o B2 5 ORI Sk 5 T R0 3 D e R A O 99 R o e ) B T SR D v 2 R
IR 256 VRN B0 P e 11 U5 1), SOk [0 AR 2 SO ) A [ AR 2 SCIRERCHR 122 v SO 01 P800 e i
o PEPE T 2014 AR R 2 RS e T AR R GE T CRE W 35 4% 95 R 4 ) sE e DR F o 1L 146 (2R G52 R 7
1.396) , AE A E AR L ApE Z 2B P HEA 58 5. AE 4 1 998 ﬁﬂi‘ﬂ%uﬂ;ﬁﬂﬁiﬂﬂkz 157 fii ,

38 7R H B AR UL 2 A L AR R ) S T AEL W) 00 A AR ) 15t 4% %
U Bl BEAS A 5 N AF 92 77 18T 00 B9 5% BRI M 2 R 38 SCRI 5 7K - /n_&ﬁ—mo R U AR N 3N
WCEE RAE R SR BT (R B R A R AL O R E R R R K IR O
T R ZREMEAY .

A TR 16 TFA 196 T, @AM 20 IO, 424 120 Jo., &Mk )Jm & 17 .

HE % A% 45 :82-643, [E N FIE CN 11-4996/S. F Fr%: — T8 ISSN 1672-1810,

AR ) 2 3 A I LT ) T4k L A M EE AR 53 m 3 ot

Moo ik T R OGRS KA 12 5 CRE A8 L 9 TR 2 ) G

MG 4% :100081 B 5:010-82105794;010-82105796 (3% )

R dik s www. zwyczy. cn

E-mail : zwyczyxb2003(@163. com;zwyczyxb2003(@caas. cn



