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Researcih o the Mechanism for Overtraining - Induced
Pogtexercise Proteinuria in Rats

LILi' ,CHANGBo?

(1. PE Department of Jiaying Universty , Meizhou 514015, China;

2. Department of Soorts Phydology Biochemigry , Shenyang PE Inditute , Shenyang 110032, China)
Abgtract : The purpose of this article was to eva uate impairment of rend function following overtraining in rats. Mde Wigtar ras (n
=29) were randonly assgned to two groups: norma contrast group ; exercise group. We built the rats overtraining noddl by 6 -
week increasng loads sMmming exercises. TP, mAlb andB2- MGin urina, NO, iNOS and MDA of kidney were determined for
each sanple. The resuts show that the levdsdf To, mAlb,B2- MG, NO, iNOS and MDA o E group rose rotably ( P <0.01) .
These hint that overgraining may ater rend function and induce exercise rend gomeruar - tubuar mixed - type posexercise pro-
teinuria. One of mechaniams might be that when kidney occurs exercise - induced ischemia - repefuse, enhanced iNOS activity
bring marifold inductivity NO and the latter induce reirforce of lipid peroxide which result in rend domerulus and tubule energy bar-
rier and bring posexercise proteinuria.
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: (NC,n=12) (BEX,n=17) 34 +2 , 50 cm, > 300
EX (3] cn?
( 1) 100 x 60 x 70 cm,

1 (min) x (% )
Tab.1 The sMmming exercises nodd of rct

5x0 10x0 15%0 20x0 25%x0 30x0
3B x0 40 %0 45%x0 50 %0 55 %0 60 x0
60 %0 70x0 80 %0 90 %0 90 %0 90 %0
MO x1 0O x1 N x1 90 %2 90 x2 90 %2
90 x3 90 %3 90 x3 90 x4 90 x4 90 x4
N x5 N x5 90 x5 90 %6 N0 x6 N0 %6
1.3
1.3.1 2.1.1
8 24 h : : ,
: (m) , : :
(g) 2%[4] 1 h[5] ’ , ,
1.3.2
2.1.2
TP.MAIb B2- MG; NO, iN- (1) (T / (T/C)
OS MDA (Hb) : NC ,EX T T/C Hb
1.3.3 ,P<0.01( 2)
SPSS10. 0 , 2 (0 (BUN) : NC
+ (X + SD) , C  CBUN ,P<0.01
, P 226w
<0.05 P<0.01 (TP (mAlb) B2- B2
- MG
2 NC ,EX TP mAIbB2- MG
2.16w ,P<0.01( 3)
2 6w T,C, TTCBUN, Hb

Tab.2 The changesdf T, C, T/C BUN, Hbin serum o rats dter svimming for 9x weeks (T(tSD)

Qowp T(ng/ m) C(ng/ m) TIC BUN (mg/L) Ho(g/L)
NC 1.877+0.717 24.18+3.88 0.0806+0.033 1 103.72+20.18 148.38+3.74
EX 0.488+0.104 47.81+7.31 0.0105+0.002 9 214.90 +20.59 118. 50+3.59

NC , P <0.01 Note: conpared with NC, P<0.01
3 6w TP, mAIb,B2- MG
Tab.3 The changesd TP, mAlb 82 - MGin urine of rats ater sMimming for sx weeks (X D)

Gouwp TP( mg/L) m Alb(mg/ d) B2- MGl g/ m)
NC 53.92+8.16 0.2100+0.012 0 0.062 6+0.015 3
EX 163.21+7.77 0.3700+0.028 3 0.094 1+0.009 5

NC , P<0.01 Note: conmpared with NC: P<0.01
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4 6W

NO iNOS MDA

Tab.4 The changesdf NO, iNOS, MDA in kidney of rats &ter svimming for sixweeks(7<t D)

group NO {4 mol/ gprot) iNOS(U/ mgprot) MDA (nmol/ mgprot)
NC 0.170 1+0.008 0 0.022 3+0.005 4 1.1716+0.127 8
EX 0.2224+0.012 3 0.059 5+0.005 3 1.417 9+0.086 6
Note: conmpared with NC: P<0.01
2.36w NO i-
NOS MDA ,NO iINOS ,
NC ,EX NO iNOS MDA P<0.01; MDA ,P<0.01;
,P<0.01( 4) ,P<0.01 MDA
2.46w ,P<0.01( 5)
5 5w
Tab.5 orrelation andys's between indexes in urine and indexes in kidney
r TP mAlb B2- MG NO iNOS MDA
™ 1.000 0.958"" 0.763"" 0.928"" 0.943"" 0.782""
mAlb 1.000 0.83% " 0.916 " 0.929"" 0.72"°"
B,- MG 1.000 0.804"" 0.810"" 0.672""
NO 1.000 0.875"" 0.673""
iNOS 1.000 0.824""
MDA 1. 000
* * Qorrelation is dgnificant a the 0.01 leved (2 - tailed) .
, 6w
3 , 24 h ,
mAlb B2-
MG -
6w , [9]
24 h : TT )
C Hb 73.94 % ,86. 97 % , : mAIbB2- MG
20.14%,C 97.73 %, 30 % 6w
30% 20% 20 % L]
, BUN TP ,
107.19% 202.69 % ,
NO
: (L - Arg)
(0 2 : FAD - AVIN - ,
(S0D) , (Nitric oxide synthase ,NOS) L -
[7-9] : NO L- (L - Otruin) NOS
: : ca*
NOS(congitutive NOS ,cNOS)
5]
6w , NO cat
, NOS(inducible NOS,iNOS) ,
24 h (
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) , (MDA) ,
, MDA
NO MDA
NO 6w
Chatterjee NO MDA ,
iNOSTMRNA , NO [10- 1] NO
iNOS ,
|NO 1
- iINOS [14]
, NO MDA TP mAlb B2- MG
( ),
- 1(HIF- 1) iNOS HF- 1 - iNQS ,
, iINOSMRNA ,INOS , NO ,NO 0
NO!2! , ONOO - OH ,
H - B - 6 1
iINOS DNA
; [13] 4
iINOSMRNA ,
iINOS '
, iINOS , NO - !
NO , - - " INOS , NO ,
NO
NO - [1] , . [J].
( ) ,1997 ,20(2) :91-94.
NO [2]Noh H, HaH, YuM R ,et d. High ducose increasesinducible
[11] NO TP mAlb NO production in cultured rat mesangd cdls. Posible role in
B2- MG NO fibronectin production [J]. Nephron 2002 ,90(1) :78-85.
) ' (3] : : :
[J]. ,1997 ,16(2) : 137-140.
NO [4]
; NO B ; [J1.
, NO o 0, ,1993 ,12(4) :218-223.
, - [5] - [J].
[4INO o '2 ( ) ,1999 ,27(4) :60-64.
(peroxynitrite , ONOO - ) ,ONOO (el '
' 502.
ONOOH >, [7]1Semin |, Kayatekin B M, Gonenc S, & d. Lipid peroxidation
ONGOH * and antioxidart enzyme levels of intesinal rend and musde tis
OH-

sues dter a 60 minutes exercie in trained mice[J]. Indan J
Physol Pharmacol ,2000 ,44(4) :419-27.
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