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Abstract In order to explore the protective mechanism of glycyrrhizic flavone on myocardial injury induced by long-term
exhaustive exercised rats, we employed 50 male Kunming rats as the experimental materials that were randomly grouped into five
groups by 10 rats each, which were sedentary control group (A group), trained group (B group), low dosage plus trained group (C
group), medium dosage plus trained group (D group), and high dosage plus trained group (E group). All rats of the dosage-given
group, C, D and E group were fed with 5 g/Kg/d, 10 g/Kg/d and 15 g/Kg/d of glycyrrhizic flavone solution respectively in prior to
doing experimental exercise for lasting six-week intensive swimming exercises except for the sedentary control All experimental rats
in this research were determined to measure the CK-MB and c¢Tnl of rats’ serum, as well as GSH-PX, SOD, CAT, MDA, NOS, NO,
Na+/K+-ATP, and Ca2+/Mg2+-ATP of myocardial tissues. Results exhibited that the parameters of CK-MB, cTnl, MDA, NO, and
NOS in treated groups were increased, whereas the parameters of GSH-PX, SOD, CAT, Na+/K+-ATP, and Ca2+/Mg2+-ATP were
decreased in contrast of sedentary control. However, the parameters of CK-MB, c¢Tnl, MDA, NO, and NOS were decreased, whereas
GSH-PX, SOD, CAT, Na+/K+-ATP, and Ca2+/Mg2+-ATP were increased in low dosage plus trained group, medium dosage plus
trained group, and high dosage plus trained group compared to the control. But by Comparing with low dosage plus trained group,
the parameters of CK-MB, ¢Tnl, GSH-Px, SOD, Na+/K+-ATP, and a2+/Mg2+-ATP were increased and MDA was decreased. In this
research we thought that the long-term intensive exercises might result in the myocardial injury of organism, but the glycyrrhizic
flavone could enhance the antioxidant enzymes in myocardial tissues and inhibit the generation of NOS activity, which may
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maintain the balanced distribution of Na+, K+, Ca2+, Mg2. Therefore, we proposed that the treatment with high dosage glycyrrhizic
flavone should function a protective effect on myocardial injury induced by long-term exhaustive exercised rats.

Keywords Glycyrrhizic flavone, Kunming rat, Intensive training, Nitric oxide, Nitric oxide synthase, ATP enzyme, Myocardial
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BVEAS, MNP L, BT (ATP) E R N RS . 55, PUACER RS H- T HET i, Pisfb
B PEFRAR SR ER P B RRIRACYE, 51 RS 4 i A L AR S5 20 D 245 T RE B i B B 152 5 B VR e (5] 550 4%, 2012,
FRHSG AL WEMR, 2012), BEEARZIE, MCE IO ATTEE . T H R E IR, B IR
MkE. Bréafe. BB, « HUMAER. BHURTE RIRE DR (AREMEE, 2012; MRbeFRSE, 2013; MRZR AN %%, 2014,
FEFi KA, 2014, 35 R4, 2014). HAT ik, HEEEA R Z 2 M T IRRE 20K, 183 B S r it 7o
XD o ARHIE TS BB sia 3 RO LA U d 3RS — SRR S, ATP BRIEPERIREN, LA
PR H F SR pris sk O WL AT B PR I AL .

1R 555
1.1 /MR ILE CK-MB. cTnl

g IR EL(A 4)AELIEShI 4B )i CK-MB. cTnl ¥ 22 THE(p<0.01); Hizahilga
ML, IBEIMEFIELZHH(C 4). BT HEL A (D 4). BhEFELZHE H)CK-MB. cTnl 53 501
I3 %K (p<0.05, p<0.01); HigzhfEFIEAZA44(C )M, ZBahmFlEAh 44 (E 4) CK-MB. cTnl &#EHA &
(p<0.05) (% 1),

F 1/ CK-MB, cTnl K& = i
Table 1 Comparison of rats’CK-MB andcTnl indicators in each group

20 5 H CK-MB (U/L) cTnl (pug/L)
Group n

A4 10 1140.66+75.03 0.1340.02
Group A

B4 8 1594.784179.9244 0.4340.0844
Group B

C4 9 1508.36+168.98* 0.4140.04*
Group C

D4 9 1322.78+170.6644 0.2740.0844
Group D

E 4 9 1211.61+71.158*** 0.1320.01***
Group E

5 AWML, *p<0.05; **p<0.01; 5 B ZHAHLL, #p<0.05, ##p<0.01; 5 C HAHL, ap<0.05, aap<0.01, T~ 7
Note: Compared with group A, *p<0.05; **p<0.01; compared with group B, #p<0.05, ##p<0.01; compared with group C, aP<0.05,
aaP<0.01, the explanation are the same as the following tables.

1.2 /MRS MDA &, GSH-Px. SOD

Lz g IR (A )M, E83hiIZ41(B 41)MDA % % F+ = (p<0.01), GSH-Px. SOD. CAT &3 4K
(p<<0.01); HiBZEhIIZ4L(B 4)HItL, EIRFHELZGLLC H). BIhAEAZGAD 41). BahmEmilEa U
(E 4)MDA &2 8 # 1 2 3 4K (p<<0.01, p<<0.05), GSH-Px. SOD #l & & F=(p<<0.05); Sizzhfkil &2y
H(CA)MLL, E3hmELS 2541(E 41)MDA &2 [£K(p<0.05), GSH-Px. SOD J & (p<0.05) (% 2).

2 BHNRONIHZ MDA & &, GSH-Px, SOD & EIf LLE:
Table 2 Comparison of indicators of MDA, GSH-Px, and SOD in myocardial tissue among each group

AL n MDA (umol/g) GSH-Px (U/mg) SOD (U/mg)
Group n
Al
10 5.80+1.13 8.71+1.44 46.81+1.06
Group A
4
B 4l 8 28.8543.404 4 19.3242.8444 2764231144
Group B
C éﬂ * Kk Kk
9 21.2146.39 28.7744.25 53.4345.78
Group C
4 - *x *ox
D2 9 16.7842.80" # 32.714.26 66.86+1.08
Group D
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E4l
Group E
1.3 /MRDAEZA NO 8. NOSiEMH:

5z A (A )M, Z3IIZRAEB H)NO & . NOS i 1t ik 2 sl i # Tt (p<<0.05, p<<0.01);
ZHIGAB B, BHEFIRAZHHC H). BIhTRIELZHAD H). BahmFlRa 24 E H) NO
&, NOS Jf 1% 2. 2 F# i (p<<0.05) (3§ 3)-

3 F AN RO NO &, NOS V& 1 Lk
Table 3 Comparison of NO and NOS Indicators in myocardial tissue among Each Group

9 8.23+1.917# 38.774#4.25"# 73.4345.78"#

2H 53 R
Sres ’ NO (umol/L) NOS (U/mL)
4]
Al 10 0.5240.07 0.4540.06
Group A
4
B 8 0.7840.014 0.8840.0244
Group B
CH . .
9 0.6140.03 0.69:40.06
Group C
D4 . .
9 0.5840.02 0.6340.06
Group D
4] w *
E 2 9 0.5340.05 0.5740.06
Group E

1.4 NROAER Nat/K+-ATP. Ca2+/Mg2+-ATP &

HE 4 AT, S A (A A)M S 2t A, Z23hIZ44 (B 4)Na+/K+-ATP. Ca2+/Mg2+-
ATP i P14 35 Bl 2 2 PR (p<<0.05, p<<0.01); SizzhillZR4(B )L, EaMEAELS LA (C H). Eah
FIELLZ54(D 4H). BHEFIELZH4(E 4) Nat/K+-ATP. Ca2+/Mg2+-ATP i P 1) 5. 3 B 5. 3 TF = (p << 0.05,
p<<0.01); HizahKHEL A (C AL, BaEFIEL A E 4) Na+/K+-ATP. Ca2+/Mg2+-ATP 5t i 3%
THE(p<<0.05) (£ 4).

4 B AR AL ATP B ST AR
Table 4 Comparison of ATP in myocardial tissue among each group

PEE o] Na'/K*-ATP (U/mg) Ca**/IMg*-ATP (U/mg)
Group n

A4 10 5.77+1.23 6.8441.33
Group A

B4 8 3.0040.9344 47541124
Group B N N
cHl 9 4.24+.01 5.24+1.18
Group C . .
D4 9 4,94+1.11 5.874.17
Group D

E 4 9 5.63+.217% 6.9141.24™%
Group E

2118

MK CK-MB ZiZWr O NUEIE BURTE bR, SRS BOIUE Lr) “&rrit” o B2HF M B L
BRI A ) R AR, R T ORISR E, & ONIBEE R SR . DU CK-MB 2Kz
RS B EE bR, AR, AR R CK-MB R E A2 R ZHE Bl CK-MB T3,
Fr LA E o CK-MB ¥R B 1) A8 A0 ) 5 & A5 O LR 5, A7 E— e I e OIS B L E OIS & A -T
(€TnT). WS EA-1 (cTnl). LAV E A-C (cTnC)2H Ak, ITEMBF R, OIUMEG R, 78
PIREME 2] cTnl, cTnT MAR1L, JodHJE cTnl BEOMEUR. Kk, OIS E AZSEA CK-MB, oNHAE O
WA B AR bR . VFEBEH QLM AN A, Kiifriashil 5, KEGHL cTnl fEi23) 5 %) 8.2 T+, 78
Zah)E 24h EEHEKE . ABtacd, KERSREZS5RMET CK-MB. cTnl FETRER KR, FE/NRCO
WLgnfuits, IRAHE SRS, /N CK-MB. cTnl &35 FA%, 260 H 5 sl 0 Ko 12 50 51 1 L4 A
B MR ER, ROR s R .
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Ko BN GRa A H e, B RS R G A AR TR, SRV D RERERT, T
N EIEE N, AN AR TR R AL, BRI AR S A IS A B . ZRRi AR ThREZRTEL . AR BE
RS ATP A K RE R AU AN R 5518 2 AR PRONL, N A (= 4, 2007; AR T°5%, 2010; REIEZE,
2010). MDA & fig fiad S AL FE AR 1, HS B2 /D I S AR g R G R . SOD. GSH-
Px &% WIPUA LNy, HEEIRERIHRR A . AU d, @3i4/h R MDA JhiE, SOD. GSH-Px [#{[,
R LI FBCOAHSNE UL SRR RN, AR %, AR S T DA X SR, 1R
OUHA R FURA RS, > B A, AR UG EH iRt RRTRAEMWA: — 2 H 5
et oA Al s, — R H RS BT DAE RIS R B 2t . BHBSE (013) B FTHh,  H 5 s 7T LA3R iy 713538
ZJa AR HT AR, 0] MDA BIZERG, ST T, B R8s 5 S I /E A -

Ear OB G+, NO 5 NOS B WEIEH: —J5H, eNOS A NO AT O iz, K
M A7; H—J5H, INOS £ NO s =5 i B E LU, ALi, @34 NO &
H. NOS M ETmE, RUIKEEZIZENFHER NOS iEHEIN, T3 NO &8 LT, E3)4254 NO & &,
NOS #G 1 B F L T2 sl I g4, RO H FEEmE T 0 NOS FIvg 1, /b NO 4 k.

Na+/K+-ATPase 5 Ca2+/Mg2+-ATPase /& ATP . Na+/K+-ATPase /A4l b, & HEEHE T
Ak, [FIN AT DAL ATP KR, Horf ATPase 32 Na+. K+#ifk. Ca2+/Mg2+-ATPase 2~ L L4
W Ca2+(1 FAT, AERFANIRI I IRES KT PR RIS PR T 4E R AN I 9 b Na+. K+, Ca2+. Mg2 ffIEH
NAT, MR AARE . B, Rfebfhids, MM EES, MRS, MES A BEAER, EH
FHSRVEA 0 22 70 5 T e (3 2 5, 2011)

KEEIEzh SECOHA LS B 3L, 3 HEME ATPase, fFIHGEMEMRK, HmHMAEIRERING S
5. KW, E3HIZREN RO NIEZA T Nat/K+-ATP. Ca2+/Mg2+-ATP i i 35 Bibl i 5% T 2 8 n i
H, FHARESEsFEUN ATP KEHFEE JEEg = KEHHEG K, KEHHEKE ATPase, T3
HAETE . BEIA A/ ROIIA S Nat/K+-ATP. Ca2+/Mg2+-ATP J5 % 8 2 b 0 2 v T iz shl 4,
48 R I H RE I BR B A R I /N BUO L S Na+/K+-ATP. Ca2+/Mg2+-ATP iEPERIBRAIC, 4EFE2
ML 7 Na+. K+, Ca2+. Mg2 B4 AP, e hsfl & soihmtE. R TR A mA~: — 71 H 5
ATLLE RO P B 2, IREPUA BTSN, 4ERFIiE I Na+. K+, Ca2+. Mg2 [IE%H 7
fi, SHADRERAINGERS: A— A HEERETES5 THURGEREMERN, 455 Ti28hH ATP M4

DA ERE, KIKSREE S S BRI, H BB T g m bl U il . ATPase FEFE
PE, A B AR NOS &M, i NO AR, 4ERFAHME NS Nat. K+, Ca2+. Mg2 AP . 42
7 H B A K 5 T8 Bl it B o LA A R AR S AKCR DA v ) = T e
3RS
3.1 LW KA H

6 JAWE EWIRNR (T THERN K S SE s 0y), 50 HHEME, fAE 189~20 g. NRERTR(ETE 5 H),
H AR, SRR 26~28°C, JBSE 47%~65%, MEHIREERERNE. NEOENTERSE 1 FE,
I EERTIRAL(A AL, 10 H). iB83hI441B 4, 10 R). BEMEFIELZG4(C 41, 10 R). sshhil A 241D 4,
10 R)izshmmsEs Z4E 4, 10 H). SLRfEi, Bk Adlsh, S4hRgBsET, HhBdli2H, cH1H,
DAH1IR, EA LR, FRTEFE/NRIKAE T AR S i o
3.2 WA 5N

B A (RO TTOEA TAA BRA R, 4 >500), Wil OIS E A1 (cTnl)WEEE LDl A, eV
BEIR LR MB (CK-MB)JW B A5 A dbds AR et A w1, I e 75 S A B (SOD) bt 1 ik i Ak
YIliE(GSH-PX) . 14 % (MDA) i S L A B (CAT) . — M E A HF(NOS). —H A (NO). Ca2+/Mg2+-ATP.
Na+/K+-ATP 350 H 5 5@ A TR SR T /N BRI ), MP200A BT RF. 721 B0 E
TN B XSS RS, DL-46RC A VR B 0oL FSH-2 id FL B 51 AL N Fh R E M 5 2 m R T
RAFEF,

33BME LTIk
C#4l. DA EZH/NEREE B4 H 9:00~10:00, FIE 774 5 g/kgld. 10 g/kg/d. 15 g/kgld 2 P v (A2 2
R 5 mL/d W) . HA M/ G T R R R A B R K, 3% 20 d.

34NMGTLR
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Al RNz, LZEEFR.

B4l. C4l. DA, EAH: T RKIESH CIRCE NS, 2010, HEIEhE2:&RE, (2): 211-213), #F4H
/NERHEZ] 0.5 hJE, BHATHUE 5%k, L6, —F 6Kk, FE—RERLT, YIZEIE 20 min/d,
SRR, RN 5 min/d, ELEIZREY 45 min/d. /N ERIZRI TEE AR BT kAR A s, s, %)
THMRERE 8 min, k8245, SR G2 T F1K.

3.5 BURF Bt ah B ol 2%

M I KRR PBZEEHR G, DNRIBIERUL, FFEP0EE, Bl 3 000 r/min .0 10 min, U
£ FIEW, ACUKFEREM

OV BT ) 4% . RBUE B /D RO L4128(0.3~1.0 o)t B Bekrh, % 1:9 HIHLln N B 2K )5,
FHIRFLNBY BT IR (VKR 25 4F ), 6 000 r/min A RIS O 10~15 min, #il 10%1 512K . ATPase
H1NO ZH U513 K- 1 000 r/min 250 10~15 min, -80°C UKAH AR-AZA# I .

3.6 & v
ME cTnl WREERHA ELISA ¥, CK-MB KM @ik, AL LER. SOD. MDA, GSH-PX.
NO. NO. ATP Bl 5 ™ k4238055 S v B kA7

3.7 Gt

K SPSS 13.0 it A WALER, FrRE R FB L brdEZE( L), ZR AL Sl ZR4R A t
I S, IBEIIGRAL, BERFI RS 4. Ba P RIES AU, BRI B 25 4R SRR 3K 7 2 LR
ZE5, ARE BEMAKT N p<0.01, KN p<0.05.

(=Pt
FHIES LRI KSR SIS B RR IS TR L5

i
AT PECE TR I E (201106LX531) B Bl

SR
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