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The Influence of Overtraining on the Free Calcium in the Rats’
Cardiac Muscle Mitochondria
Liu Jian hua Changbo
(1.P.E.Department of Weifang College,Shandong 261061 ;
2.Shenyang Sports College,Liaoning 110032)

Abstract: Objective: To research the influence of training on the free calcium in the
rats’ cardiac muscle mitochondria. Method: Male Wistar rats were divided into 5 groups
randomly: sedentary control group, training group. The training model was swimming for 6
weeks increasing exercises loads gradually. The indexes such as MDA, SOD. Ca®’-Mg*'-ATP
enzyme and free calcium of the cardiac muscle mitochondria of rats were measured at 24 hours after last
training. Result: After 6 weeks' training increasing exercises loads gradually, compared with
sedentary control group rats, the ability to do exercises of training group rats dropped clearly, the
indexes of cardiac muscle mitochondria showed the following changes: the content of MDA increased
significantly (P<0.01) , the activity of SOD. Ca2+-Mg2+-ATP enzyme and the concentration of free calcium
decreased significantly (P<0.01) .Conclusion: After 6 weeks' training increasing exercises loads
gradually, training group rats showed the state of overtraining. Because of the generating of
free radical and the following membrane's being oxidized, training group rats cardiac
mitochondrial was oxidized and the concentration of free calcium decreased.
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HetE Wistar KB 20 R AEE 200g £4, Bk XUCER ST 5T BT 4L,
1.2 FEAFESXH
1.2.1 FERH

Fura-2/AM (X Sigma 28] H &), SOD kA&, MDA A&, ATP BiRAE (HhELE
AT REIR TR D).
1.2.2 EENH

8 E.OP 80-2B, TGLI6M & RE\EAGHE.OHL, 722 0] W5 Y6 HRE v, % 6 4 e 6% vt
650-60, OL-901 iR R & 2%, L AEIR KB WS2-261-79.
1.3 ik
13.1 HAREHNHER

M NRUG, ENHRSE 6 K, HEESZ, Mg 24, wEhd 12 R, w17 B, wll
SEVFE, ARREK, FENTERE 2343C, BREM, FWNEBERTER. SR A ERIE56
K, TN ATk, FFeENA. RABBRILE 1:

#1: K W &2 B X F
FWH EM— B BE¥= B BMH BN

R 5min 10min 15min 20min 25min 30min 95}
B _F  35min 40min  45min 50min  55min 60min KRB
B=RA  60min 70min 80min 90min 90min 90min RE

BI9RE  90min(1%)* 90min(1%) 90min(1%) 90min(2%) 90min(2%) 90min(2%) KB
BFHE 90min(3%) 90min(3%) 90min(3%) 90min(4%) 90min(4%) Y0min(4%) K&
B/NE 90min(5%)  90min(5%) 90min(5%) 90min(6%) 90min(6%) 90min(6%)  HXFE
e X R KRR 00 o B RERTTAMED.

NEK 100em, % 60cm, &= 70cm FISEEEIKELF WK, /KiF 50cm , &R KA AT
300cm’ KIRISHIZE 3442°C, fE KRBTSR T (FrsmbRE A AN RAMKTE N, 410 8
FIAREERIFKEY , BHEHL, KE—ErHE (5-30 040 7, A IKEL P4 52 iz ik i o
1.3.2 —BEomE

TBARR—EE, FOREENHZEERSE, UBARNER. #ERIFIIRE.

1.3.3 LR A
1.3.3.1 HARWEMLE

10%HA 5K MIHI&: ERRBE KRG R 24 NG, T@AHEE 11 B, Wafag 12
H, FAEYMER 8 B, Wrkabsb AR, BEBUEEOHE, #1% 10%0UHARA K.

HRRARRTRE: H10%A R %K, HIEEREOHLLL 2000 r/min 8.0 10 288, FFUliE, W EFHWH
££ 4°CLL 10000r/min B5.0r 15 43%%, JTIEDINERIE. 5 B0 Zobi h F VA 1 A 22 25 /K Fil il v Bl &
H.
1.3.3.2 JiAIBIRR H

DKL E MDA, SOD. Ca’-Mg®'-ATP B§ %5487 R LR A e BT H Bt it
R R AR G ARF IR, MR R AR R L B A .

OIERR AR BRI E: SRR BN TR BEER, TREEER, A Ca #tdER M
Fura-2/AM, 37°C/KBRY 45 240, BOELEFMA Iml &N R, 37CKE 2-3 508, HEXE
B LA E ) 650—60 RIS I ETHIEFOLE S, HERAFKILE, BILL 340nm # KH#UR,
448nm KK K&, RIBRBHRAES R LK E LR AN B S KRE.

1.4 H4E b .

N H SPSS 4B HIEHTH T F T, HIEHLL X+SD £, MEIRSATAM ¢ K% LH

Koo

2 4R
2.1 IEVIGKBRERE KL

HEALK G, 2t 6 LAWK, BEEHHKXR BERE, HEEE, EABR, TRE
W% £RFWAMMAEE, FHikESBVKEIZE, PRKEMEBRE. KEEM, E3h680 N,
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6 FLEE A FruEikE S LB AMLtL, SHAMEBRFRET 73.94%, 28/ EZHE FET 86.97%,
MAFATRT 20.14%, MEREEFRT 107.19%, REAFET 202.69%, BEFREF (P<0.01)
(W% 2, 3).

BAVES A EFHA KR —BREORBRNGSE MR ELIBRANE, S2RLER, K& 5
I TR L A ) T 5o B U R AR HE WA KB BN K B2 6 B AT I 4 C 2k B BE VI 4R

#2: 6 B NATHKERAKRM B, RN, 2R/ AR (E

i 1l %2 A 45 i 2R/ R
(group) (ng/ml) (ng/ml)

ﬁ@lﬂ 1.8/7/x0.717 24, 18+3.88 U.0806x0.0351
iamhia 0.488+0.1044 1 47.81x7.31an 0.0105+0.00294 4

*: ANKGEERALLLE P<0.01,

R 3: 6 Big N ATik G A A AR AR FE B K A 4T 4

Mon i R % & KEA merdA
(group) (mg/L) (mg/L) (g/L)
TERA 103.72+20.18 53.92+8.16 148.38+3.74
el 214.90+20.594 4 163.21£7.7724 118.5043.5944

¥ AAR ' EEALEE P<0.01.

2.2 TEVIZE K RO RN & & RR

TR AR AE R 5 & fetn R LA MWL 4, K 5,

MDA : i&Eh B ¥ H T %###A (P<0.01); SOD: &4 B FE T LH 4 (P<0.01): Ca™-Mg”-ATP
By ashf B F KT ZFp4l (P<0.01); WFEEHS: B EFET K& (P<0.0D) .

XS HHEL Ca¥ -Mg? -ATP BHERL IF 3% (P<0.01), Lj MDA 45 (P<0.01), Lj SOD
{RAEILAER (P<0.01); Ca®*-Mg®-ATP Bt MDA {EAF A0 % (P<0.01), Lj SOD &M 1 \483% (P<0.01).

% 4: 6 FBM A AKX & A AR LN % MDA, SOD. Free Ca® & Ca’’-Mg’'-ATP Fifti

i H MDA SOD Free Ca™ Ca’"-Mg" -ATP
(group) (nmol/mgprot) (U/mgprot) (nmol/L) (pmolPi/mgprot/hour)
ZHERA  12.34+0.99 354.89+60.87 312.14426.71 28.32+7.41

EEE  19.59£2.51an 23532437464~ 220.82+422.91an 17.5244.30a1
F: AARSTEEE P<0.01.

RS: F WA EMEX DR

Ca”-Mg”-ATP__MDA SOD
Free Ca’" 0.461++ -0.636++ 0.498++
Ca’'-Mg*'-ATP -0.447+ 0.490+

H: A BEHAKTR 0.01.

3. At
3.1 W EEVIGRR R RO B RN

KRR B 5 RO A RS, XERAFMHFL. NKICER PR
B WERATS R K RO HRZ R 5 MDA & &18/,S0D it T . MDA £ 1 s HGTHR A A
RERTR 2 &R UL B R ARG =Y, HEBREE AR MFT, EdllE MDA WL
RRREABEMERER. BEAYEIEE (SOD) REMKANNEA O OEREENTEME,
MBNERSNEATEREEXEENGR, EOFHABEOaEEN, B2 rEaaEa
R O H—ATEEBEEEN H0,, Ef, SOD FEHEMEEENANEMLEERIFHIRE.
A, SENEREHAKRBOVLR Ik MDA MEEEEAR, SOD FEHEFMEK, LiLlE
TREGR—B. HHTHLENGREEHHEAXRCNERAR O B LR Mm, LD N,
HIEHNAREAET: B, KRAERIUR ATP A5 T, i EE =YL IR O s i 1 28 = A A8
frz—, SENGT, LIBRMAGME, AN , KA FEERLEFHER, UEESD
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i) ATP Rl R KR EIM Be BT R, SICRIN, SoRipRnmok gt b i S0 R0 B2 1R B A0S ks
BRI, LR R DA A R A B, B RS B AT LU MR- A C TR R
H, ShFEEAMRAERC, XUt RAnE, PRAGESEEHTUSEE A di?,
Bk, SRS, OUCEINGR. FEEEMM, Mitm. fEEREE, Ehketn RN AR
BEONEERTRT GRS, E3FEENTEEHEES S LBELES FERE A HERR
FUOCM SOD JEHE MR A6 1T & 55 BE YN 4kA 7= A 1 B e BE X SOD RS £47%, TiH SOD BLE
F B B4 R Hy0, X SOD & i R Wi fF o

S A SRS R AR AR SR : — R R RS N, RIMR,
W TS EESRO TR R B, MR L A A B R R ALt AT, BT, E e TG
NFE, BMNEARSFREERBORN, AEETERMBAE A, 0FEE, RIS ®, X
SEHT (2R AR REE MR IE 2 M, RUIGE N Ca¥. AREE C SR,

3.2 X B VIS0 K B JUL R Ak e 45 ) B

Ca NMU B L LN E WA BEOTR, T8 LA R BFETRD a0 R . 58 KRN
[Ca®"1<10"mol/L, FMISMK[Ca®' 1210 mol/L, 40HE A AMARER: 10000 52547, M N 45 B+ AR5k
FE TSR ARFYLFR R N, Sk R 40 AT 42 ph 88 LT EBIR. B Ca®* LU B ISR [Ca T BE
71, BEEAS NERASSEMN 30%EA, HARLIERS 500 515, gk ki BS T RuE =
BB R ONFREEE. o R M. SARMBEERT, b s, BT F-ATP
I A 1T e £ A7)

A R ILIE SR 95 IR D Z i RS BB E MU B A R AT AR (L 3 L Ca®" AL LRI I &
MMM TR ETFD RN, RIS KR R EGEHE A UL MR iR S, ¥
BRI, )k LR E P R IR O LR R AR SR, BB I R KR A sk,
i BEVI SR IS EN AN RO U R R B 4T B RE, BT RITSRG R B IR, X8I
JEFNFE N RO UERRES R A R 1 TS 30 S B0 A AL A, 1 e Bt 4 b ARt 1705
AR R ARSI E A TR T HEXT 45 8 A RS . T RE ISR A L LA P B AT Y N PR
Tk A R BTBOR ?

SR AE 3 MHLEIEIEEY, (1) FEARINTEIAUE], EDEIT Ca¥'-Mg® -ATP Bl 45 5+ MM
IIABIERAAT, (2) FEREMAMRNE], AIBHMIBSMERAR MK BANE (-2 8. (3) 7]
BB . ERRRGE BB N MR SR AL 1L B U S X R B B 15 WL 375 T WA

W5, Ca¥'-Mg? -ATP B AL R AR LAY HISE Ca® IRAF H0BE, JLUTMEAE5 R IS R AR Ca™'
EL S, BERLEMEALA, BATEIN AR R Cal - Mg? -ATP BN Cal' WL . ALHER
XPATLBEINEE, BAZEHAKROUNSREE 1 Ca¥ Mg -ATP BiEtE B % N/, HEH
KR Ca®* - Mg?' -ATP BiE L5 MDA 2 B3 i85, 55 SOD £ B# IF 485, 7% Ca” -Mg” -ATP
BE MR B SRR R RS FOL B K RSB 0 26 . HLIEME TR M R R T et T A U445 2
LR RIS T S — TR R AR, RSP MRE, e TR LRSI TIEE, WRERT
BROTALEE: B—EKHRIKAFIEE S REEY TR, R ERS S ATP &
Wb, Ca¥'-Mg*-ATP BB MR, ASTRATMHISITRI. LRANEE LS MDA £ B¥ 6
%, L SOD & BEMIEAME, 5 Ca¥ -Mg"-ATP B2 B TAIYX, MR AR BN NATE
RETIENASHAGE LR, SRABERTIEUKEAR. RELEN NE, K
Ca®'-Mg?"-ATP B§iEHE F I, SRFIEV RSB FRENIIAZ BRI, SRESBIRD, RK
PR R4S N

HK, SRABLEIEE FRERYTEEANSHAER. SEFRER X EHEVEN.
R RIS E S, LB —E A FEFR, SEFMRe, SEFAILHBEMAL,
B!, K REFE LSRR R AR, BEHEES, FEARA. TH.
EAMRRESS, HOEET EEEHTRIGE Ay, MINEEN, (MBS MR, R
(S, XUEERAT SRR R FEEMITH, BREEF, RS T, At ity
INGRJE LRI & BB 00, BT DL & Rt ATE I iR iR R BRI PR 45 b R 1 S,
TSRS B RIS MRS, BUEH RS F .

BJ5, VIR OV BRATRT G, ATP WAEIIIN, ZRRiik i THUREGM, 160 B045 R4,
O A TN, WA T M. SRR MBS TR T =R ARIE R O B T 4,
BT RSB, BREY ATP M8 M.
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