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E B BB R T B s Ak % 4941 (P<0.05), AN RIMA b T # B4t Kvl.3 mRNA f % & it &
K80 2 FE(P<0.05), /13BiE3) Mgt a %A RVD #9iR i fe A, L RH, HBiEsh mskF&%
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Functions of exhausting exercise stress in regulating the potassium ion channels
(Kv1.3) of T lymphocytes of mice
FU Tao*, WANG Li-chun?, HAO Xuan-ming*
(1.School of Physical Education, South China Normal University, Guangzhou 510006, China; 2.Peking Union
Medical College, Institute of Medical Biology, Chinese Academy of Medical Sciences, Kunming 680118, China)

Abstract: In order to observe the effects of exhausting exercise stress on the expression of the potassium ion chan-
nels of T lymphocytes in the peripheral blood of mice and the regulatory volume decrease (RVD) of cells, and to
probe into a possible mechanism of immunosuppression caused by exhausting exercise stress, the authors separated
T lymphocytes from the peripheral blood after having duplicated the mouse exhausting model, measured its lym-
phocyte transformation functions, revealed the functions of exhausting exercise stress in regulating the expression of
Kv1.3 of T lymphocytes in the peripheral blood of mice from the change of the levels of genes and proteins respec-
tively by using RT-PCR and Western blot, measured the change of T lymphocyte volume under a hypotonic condi-
tion by using a cell imaging system, and revealed the following findings: exhausting exercise stress suppressed the
functions of T lymphocytes of mice (P<0.05); the Kv1.3 mRNA and protein expression level of T lymphocytes in
the peripheral blood of mice were regulated down significantly (P<0.05); exhausting exercise stress would affect the
regulating ability of RVD. The said findings indicated that exhausting exercise stress caused the significant decrease
of the KVV1.3 mRNA and protein expression level of T lymphocytes in the peripheral blood of mice, and the weak-

ening of the regulating ability of RVD, which suggested that the suppression of immune functions under an ex-
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hausting exercise stress condition may be related to the potassium channels.

Key words: exercise biochemistry; Kv1.3 immunosuppression; exhausting exercise stress
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AWFFEFIH RT-PCR. Western blot 254314 ¥
S TT LIRS S sis SN BRAME I T 9B 20
JEI R KT8iE (Kvl.3) mRNA FaE 52k KF B
SRR T R ELARAEXT ConA B AN EEE /LTI HERA
SeRNI, W iz s R T k40 RVD
HITTRETT

1 MRFAE
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D)2 E Y. IE R METE Balb/e /NEL 18 H, fAH
18~20g, 4~6 JAif, [ EIIEE2EBE SR 30 0 .

2)EZIAF: Taqg DNA RAEHE . AMV 38055 5% |
ANTP . B2y T8 A iE-DL2000 W H K 5 AWy
Al RBUMR Kvl3 difk . Bt A LbEfR HRP—%
Ui TG W ALY TAEAF]; 5 hdta =i
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AR N ] Fast RNA Micro Kit 1 FiFE5:4E)
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JH Random 3|4, 4 AMV Wik4%HT 42 °C 1 h, it
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Kv1.3 PCR S 4544 : HZ8M: 95 °C 3 min; fEMSHE:
94 °C 45 s; 153 C 1 min; ZEf1 72 °C 1 min,
30 MERSE, T 72 CHRZELE{H 7 min, B —actin PCR
F S TAEPE 95 °C 3 min; TEFFEME 94 °C 45 s;
ZPE62 °C 1 min; ZEM1 72 °C 1.5 min, 23 MEHE,
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AT 1% BB UK, T34 50 o FL ok ™
YK , Kvl.3 mRNA Fik/KF5FH B —actin JKEERY L
HFR
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mmol/. DTT . 0.5 p g/ml. Leupeptin . 20 mmol/L
PMSF(pH=7.4). 1 mmol/L EDTA]; 12 000 r/min 4 °C
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B, Hi. Kvl.3 SEEAMREKES5HEB -actin K
FERLLEFOR
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JEL T Ik E4E AN BT BE Y ConA IR, B
% ConA FTHtWREEMIHEIN, OD (E¥WI I, L5
ROV FR . 2k ST R /N T 20 R34 5 e IR
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2.4 REBEX/NRANE M T i B 4HAR RVD BYSNT
B R/ ISR I T 4 AE A 50% %5

Ja, WRBURERK K, 76 3 min NIk F) 5K (1.276 +

0.031), HEZHF4E, 7€ 13 min V\]WEE@J?{EEU 035

+0.025), fem SRR T, RBUEUN 24.1%
(P<0.001, n=54, ANOVA), RVD =(V,.— me)/( Vs
— V) X 100%, Vi #EHH@T{EE‘P%H P‘TE’WW {5

mféﬁﬂﬁ¢monﬁ%RWM?hmn+
5.28)% , B R A ek /0N 5 B TR] A [ 09 5 R R

y=1.296-0.016 8x, HHIFREL r=-0.951(/<0.001, n=54,
ANOVA), ULEHZEERT IRA/INRAME L T 40 7E(RE
W AR 250 I 4 (WL IE 2).

0 min 3 min 15 min

El 2 ZEREBESEM T MREIRE G0%) RET
A< [E) B (8] 2= 4 R AR B 2 1k (400X)

kBN I T A0AE A 50% 5
Je, PRI K, 76 3 min PNIEEIHRK(1.230 +
0.017), ULJEZ#iE46, 75 19 min PNFEAEIERAG(1.057
+0.019), A GRARGE L, BN 17.3%
(P<0.001, n=38, ANOVA). 4l RVD K} (62.68 =
3.72)% , 40 M A FE A /0N 5 s ) A [l 05 O AR R
y=1.210-0.007x, AHIKFREL r=-0.829(/<0.05, n=38,
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WP AT S B s, AHR Y RE ) ool BRZE /N R
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co €0 ©0 oo
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E 3 SMAHBESNEm T MREIRE 0% RS T
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(1.143 = 0.028), Fe e 15 5 AT AL, B/ 12.1%

(P<0.01, n=42, ANOVA), /i RVD 4 (43.84 +
4.51)% , 2 AR AR 0/ 5 I ) 6 1T 05 5 7 A
y=1.264-0.003 3x, FHIKFRE r=—0.72(P<0.01, n=42,
ANOVA), BB Al /NS E I T A0 AEARE
WA B g2 1% 145, (R R ) L 22 wiont BRZH
FLPE B A/ N ZE(LE 4),
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BEitEERP0.05, WK 6),
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o T A0 e DhREE . PRI 1 iz 5
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PRRR, X —xt A S AR I SRR RVD.

NS K RT-PCR 1 Western blot 73442
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IR A0 M e A SR SR UE /N B S P T iz Bl A 2
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20 LA A 4 S SR S B o
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SN, KRNI . I b L AR RS A%

B BYFZAERM, ZRRE AN n 2 Kv 9% 5
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AEJIAY CTLL22 4l R %3k n B Ky J5, A=A R
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