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Changes of Renal Cell Apoptosis Level after Acute
Exhaustive Exercise and Preventive Effect of Taurine in Mice
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Abstract: To study the changes of renal cell apoptosis after acute exhaustive exercise and the protective effect of
taurine, forty six male mice ( Mus musculus) were randomly divided into control group, exhaustive exercise
group (instant group, 12, 24 and 48 hours after exercise group), and taurine group (12 and 24 hours after
exercise group), 8 mice in each group. Changes of cell apoptosis, Bcl-2 and Bax expressions, nitric oxide
(NO) content, constitutive nitric oxide synthase (¢NOS) and inducible nitric oxide synthase (iNOS) activity of
renal tissue were detected. The results showed that renal cell apoptosis level first increased, and then
decreased, with a peak level at 24 h (P <0.05). Compared to the control group, Bax expression in exercise

group significantly increased (P <0.05). Bcl-2 expression of exercise groups significantly decreased except for
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instant group (P <0.05). The ratio of Bax/Bcl-2 increased, and reached a peak level at 24 h( P <0.05) , and

then decreased. The NO level of exercise group was significantly higher than that of the control group 24 h and

48 h after exhaustive exercise (P <0.05), and iNOS activity increased at the same time (P <0.01). The

activity of ¢NOS had no significant change. Compared to the exercise group, the apoptosis level, Bax

expression, Bax/Bel-2 ratio and iNOS activity of taurine group decreased at the same time point (P <0.05) ,

while Bel-2 expression increased (P <0.05). The results indicate that acute exhaustive exercise leads to renal

cell apoptosis, and that iNOS, Bax, Becl-2 and the Bax/Bcl-2 ratio may play an important role in the process of

renal cell apoptosis. Taurine can inhibit renal cell apoptosis by regulating iNOS activity, Bax and Becl-2

expression as well as the Bax/Bcl-2 ratio.
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Y HHRAIE Bax  Bel-2 85 11215 HE X% Table 1 The renal cell apoptosis index
BE . AY R A RGN E NO M, NOS A& in different groups of mice
cNOS 1 iNOS 14 it J& 0, L0 2 J5t $2 AR 4 a5 PR
NOS %ﬂ: L‘ﬁ%ﬁﬁi( L-Arg) ﬂj%%%\}iﬁﬁzﬁi Group Apoptosis index
NO NO l:j%ﬁ @% ﬁiﬁiﬁ@ﬂﬁA% T 530 X BEZH Control group 1.79 +0. 41
nm {Ezk‘lﬁ{m”mwﬁg , *E*E%)‘ﬁr;j(/ \TT+%: — HIZI4 Instant group 3.61 +0.85

; " o N E‘ - 12 h 4 12 hours group 11.73 £2.82*
tH NOS 3% 7 o 38 32 I A0 58] 7] 400 ] 45 A 5 W2 hous g 27,04.26,93°
(cNOS) (93 I3, A it i1 375 5 2 (iNOS ) 119 48 h 41 48 hours group 22.523.66"
jj %%ﬂ;ﬁﬁ#{ibfl“ﬁggﬂgﬁ{%ﬁﬁﬁ%o ﬁt?ﬂ] ¢Eﬁiﬁ§zﬂ 12 h 4 12 hours group 5.27 +1. 64%

Taurine group 24 h £ 24 hours group 7.91 +1.95*

&1 PR R A ) TR S AL

1.5 A R SPSS 11.0 GEit ik
FPEE M, Be A Bl LA « b2
(Mean + SD) /R, 2R FJr 2240 W A EC X FE A
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AR PRZH 02 = TR s 3 4 (P <0.05)
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<0.05,

* P <0.05; 5 [F 0 ZiE sh 41 L 5%, #P

Comparedto control group, * P < 0.05; Compared to the

exercise group of the same time, # P <0.05.

MSX AT R ELZR (K2, K2), Kz
B85 2 K A TR IR 4 Bax Fak 34 18 35 5 T X0 IR
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WREEF(P<0.01), Eizdh)5 48 h 2HF
RRa A (R S 2 T X R A A B PR 4% 4 S
K FRIBTZlizsh 4 (P <0.05) .
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T EER, 5
SifF 24 h KT, BE A TR (P <
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Table 2 Expression of Bax and Bcl-2 in renal tissue of different groups of mice
2051 Group Bel-2 Bax Bax/Bcl-2
XF AR Control group 0.27 +£0.03 0.18 £0.01 0.67 £0.23
BN ZI 4 Instant group 0.26 £0.02 0.23£0.01" 0.88 +0.35"
B BhH 12 h 4 12 hours group 0.24 +0.03 " 0.27 £0.02 " 1.13+0.57 "
Exercise group 24 h 4 24 hours group 0.18+0.01 " 0.29+0.02 " 1.63 £0.48 ™
48 h 2H 48 hours group 0.20+0.02" 0.29 +0.01 " 1.45+0.42"
A REER2H 12 h 41 12 hours group 0.28 +0.01" 0.22 +0.01 *# 0.77 +0.29 *#
Taurine group 24 h 41 24 hours group 0.26 0. 02* 0.24 +0.02** 0.92 +0.31**

SRR IR, = P <0.05,
Comparedto control group, * P <0.05,

#% P <0.01;

5alnt 20 34 A # P <0.05,

##% P <0.01; Compared to the exercise group of the same time, # P <0.05.
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1 FHHANREHL TUNEL & ( x400)
Fig.1 The TUNEL dying of renal tissue in different groups of mice
LXHRRYL; 2. i35 B ZI4L; 3. 38805 12 h4l; 4. 18315 24 h41; 5. i83h)5 48 h 41; 6. MR 12 h 41; 7. 2FfR 24 h
A, kR TR
1. Control group; 2. Instant group; 3. 12 hours group; 4. 24 hours group; 5. 48 hours group; 6. Taurine 12 hours group; 7.

Taurine 24 hours group. Arrow shows the apoptotic cell.

®3 FHANREH NO F8.NOS FMHE
Table 3 The NOS activity and NO content in renal tissue of different groups

R LR — A AL A G R —R ARG
419 Grou Nitric oxide NO Constitutive nitric Inducible nitric oxide
- P ( mol/x ot) oxide synthase ¢NOS synthase iNOS
B g pr (U/mg prot) (U/mg prot)
XF HRZ Control group 6.48 £4.20 0.28 £0.02 0.08 £0. 03
HIZ]4H Instant group 8.37 £5.48 0.34 +0.04 0.11 +£0.03
Eahe 12 h 41 12 hours group 1.74 £0.92 0.25 £0. 03 0.13 £0.02
Exercise group 24 h 1 24 hours group 15.95+7.85" 0.24 +0.02 0.31 +£0.03 ™
48 h # 48 hours group 11.64 £3.63 " 0.25 +0.03 0.30 £0.04 ™
LR 12 h 41 12 hours group 2.62+1.43 0.32+0.03 0.12 +0. 05
Taurine group 24 h 1 24 hours group 13.36 +3.27 0.35+0.04 0.17 £0.12**

X RRALILEL, * P <0.05, #+ P <0.01; FiZshdllm 214 ,# P <0.05,
Comparedto control group, * P <0.05, #* P <0.01; Compared to the exercise group of the same time, # P <0.05.
RRERR 12 h 4L SXIRIC 22 5 AR 24 h ZRBEAR 24 h 41 iNOS TR T i 3 T OO IR RIAIG
20 53 R TR BRI 5 (W] 2 iE 2l A T TR 2284 (P <0.05) (£ 3)
25t eNOS A S IRA LB E 2T (P> "
NOS FAL BHMALL I AR (P> 3 i itie
0.05), iNOS i ¥k &g i Fhi iy #a ¥, 12 3 i
24 h 148 h ¥ B3 = TR (P <0.01), ez gt B, T I ) B B AL ) BB
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2 FBHEMRYE Bel-2 BIFRIE( x400)
Fig.2 Expression of Bcl-2 in renal tissue of different groups
1. XM 2. BB I ZI4L; 3. 15305 12 h 41 4. 38305 24 h4l; 5. 1530)5 48 h 41 6. 4-HAR 12 h 2 7. 4-fkfk 24 h
4, ik R RPN .
1. Control group; 2. Instant group; 3. 12 hours group; 4. 24 hours group; 5. 48 hours group; 6. Taurine 12 hours group; 7.

Taurine 24 hours group. Arrow shows the positive cell.
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al. 2009), ARSLERLE R R, 2R R IE sh 4l /)
BB 4N R T S I s 22058 Bh 2 Lt 2
I, 2 B A= R 8 T 310 ) 242 3 T 5 1 40 i

TR A

TEVRFE AL T2 — RV Bel2
JEAEH R FE B EEAE ], Bel-2 AT A Hy 2
XM 540, SHE U T Bax 85 I AHFS DL, 0]
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Mg T kA B e YEAE H (Lalier et al.
2007) ASLg Atk iz s s, DU R
Bel-2 FakHpLE T, Il Bax 193 IEFrLe g,
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BliJ5 48 h IR BT Rk S B4 32 & Xt
MaZH Sz 3l 5 Bax/Bel-2 FLIE AL S
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Fig.3 Expression of Bax in renal tissue of different groups
L XHIRA; 2. B8RRI ZI40; 3.3830)5 12 h 4; 4. 3830524 h41; 5. 38305 48 h 4l; 6. 4FFAR 12 h 415 7. 4B RkIR 24 h 41,
i Sk BH M2
1. Control group; 2. Instant group; 3. 12 hours group; 4.24 hours group; 5.48 hours group; 6. Taurine 12 hours group; 7. Taurine

24 hours group. Arrow shows the positive cell.
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iNOS ik, it iNOS fiE{b& By NO e At Py
o[ Tyl ol SRR T 2, S R NO X 24 L )
VEFHB R RIS 0400 S8 s 0 £ 7 38, %
20 S RS (Boyd et al. 2005) I 4R T
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