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5 E: N TBARR {7 kB S5 E R e K oA CRP. 1L-6 VA% TNF-o 9%, F i
M Wistar K& 50 X, AL 10 RAE A B 2 BANC), EaA SR, 505 B A 2 5%,
) & B¥ S R 4K R AL A%, 3 5 f o &3 3 B2 (HC) . &5 e 1 h A BB sh20(HEL), &5 6
JE 2 h A RIE B LL(HE2)Am & B fnJk — R ) 5B 40 (HE3), ARG &L 3) 4B fo ik % dniF CRP,
A S kM % i IL-6, TNF-0., 5% (1)HC 21K R &% CRP 3% 2% 3 T NC 28(P<0.01), HEI
20 B 4% T HC 28(P<<0.05), 12438 2. F NC 28(P<<0.05). (2)HC 2B K R 7% IL-6 B % & T NC
20(P<<0.05), HE3 2i3k% 2% & T HC £28(P<<0.01)., (3)HC A K R o7& TNF-0 2% 3 F NC 4P
<0.05), HE2 ZEX RAEFH R & T HC 4(P<0.01), (4)CRP 5 TNF-o Z 19 2 2 F 8K E A%
(r=-0.460, P=0.008)., %% %, sL/4%R CRP. IL-6. TNF-a K-+, JFAEEFHH K, 5
fedn JE AR AFAL, B, RBE—RKIEEAREZES, TRRBEIEFKRE; B35 G0
JE R R fiF CRP 89 TALTAEL IL-6 L%,
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Effects of swimming under different loads on some inflammatory factors of
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Abstract: In order to understand the effects of swimming under different loads on the CRP, IL-6 and TNF-a levels
in blood serum of rats with hyperlipemia, the authors randomly selected 10 rats out of 50 male Wistar rats to form a
normal control (NC) group and put the rest into a hyperlipemia group, randomly divided the rats in the hyperlipemia
group into a hyperlipemia calm control (HC) group, a hyperlipemia with 1-hour aerobic exercise (HE1) group, a
hyperlipemia with 2-hour aerobic exercise (HE2) group and a hyperlipemia with one time exhausted exercise (HE3)
group after having successfully established a hyperlipemia model, and then measured the CRP level in blood serum
of the rats in various groups by means of ELISA, as well as the IL-6 and TNF-a. levels in blood serum of the rats in
various groups by means of radioimmunoassay. Results: 1) the CRP level in blood serum of the rats in the HC group
is significantly higher than the same of the rats in the NC group (P<0.01); the CRP level in blood serum of the rats
in the HE1 group is significantly lower than the same of the rats in the HC group (P<0.05), but still higher than the
same of the rats in the NC group (P<0.05); 2) the IL-6 level in blood serum of the rats in the HC group is signifi-
cantly higher than the same of rats in the NC group (P<0.05); the IL-6 level in blood serum of the rats in the HE3
group is significantly higher than the same of rats in the HC group (P<0.01); 3) the TNF-a level in blood serum of
the rats in the HC group is significantly higher than the same of the rats in the HC group (P<0.05); the TNF-a level
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in blood serum of the rats in the HE2 group is significantly higher than the same of the rats in the HC group
(P<0.01); 4) there is a significant low degree negative correlation between the CRP and TNF-a levels: r =-0.460, P
=0.008. The results reveal that in terms of circulative CRP, IL-6 and TNF-a levels, it is not true that the longer the
exercise time, the better the hyperlipemia treatment; therefore, long time aerobic exercising at a time is not recom-
mended, not to mention to do such an exercise long enough to reach the fatigue state; the change of the CRP level in
blood serum of rates with hyperlipemia caused by exercising may be irrelevant to the IL-6 level.
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PRARIIE T, T AS BRAENLH, BRI
MRS B OB o A, B AR
FEFIMARFCINZE LR AS BB FEZR L, P Z )
T S ROVAH BER AR o ASESE I i WLEEAN R] £ g
Vkaz B R AR UL C R (CRP). 241
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1 MRISAEE
1.1 KWz K aH4E

{EEREAEE Wistar KL 50 H,7 ~ 8 J&I#E , 1A 200 ~
240 gl A EERFRE L S, WFRME A E
IR 22~25 °C, MHAHBE 40% ~ 60%, ARG, &
KRG, SR, mA TR 1 JEE, BEPLImE 10

6 AL 25 T B R bR e 5 2 sh ek A v s
BERZII SR, HARAKRE Trlamk, ShEin
SRRV T BN S, PR R A AE R FRUBE ML 53 1 ies g
MAEZE 6 FRZH (HC) | iR B IILAE 1 h A7 U2 Sh4HHEL)
EBIMAE 2 h A FUB ShEH(HER) . & g IfLAE— K 38z
4 (HE3),
1.2 XRSEMAESEAEL

STAEE 3 KRG T ALK R e B e (o o
SR 19%BIEEE . 5% . 0.35% RN . 0.61% 1N
FERLAAMELE . 93.04% FERIRN . FRIIEHFREE 21 K
AP A2l K AR 12 h, HRHE YA ERDKERULL 2 mL, 0
Mg, VRS E NG AR ALE 5wl ), 5 Hsbs
HEY: R AR UL S AH FEEETC) . Hh = ER(TG) A
R AR BE R A 1 (LDL) b 3 e T 1 X BRAE KR, HB
HWIEW SR, WFE 1 ATE N, B4R
BEIRE 21 d J&, HifE TC. TG LK LDL ¥yAEH 2%
TR (P<0.01), HEMEIEWR S EERY, X

FAERIE R XTRRAL(NC), HAT iR AEsiAlg, 1E HE7R 5 A LIE sh AR AR A2 ] 2 o
1 BERE2 d EEEARMMASRE (x +59) mmol/L.
48 %) n/ = TC TG HDL LDL
E R 10 1.54+0.22 0.47+0.06 0.73+0.10 0.20+0.06
=y ! 40 11.0843.51" 1.29+0.47Y 0.77+0.20 3.83+1.07"

1)%5 2184145 P<0.01

1.3 EHAE

NC. HC WK AMTEs), HEL. HE2 TR K
SRR AT BTN 5 56 3 R T dE ek, 3 it
Y52 J5, ek st A 10 min/d, 2 J& PN 2 0 2]
60 min/d F1 120 min/d, I 4ERFIGIZ B, B YI%R 5 d,
6 ., WeKAE 100 em x 60 cm x 80 em JEIEET Kt
AT, PRUERE R BRATHEK T ARLE 300 em” DAL, 7K
60 cm, /KIR(33 +1)°C., HE3 47 5 B A Hi&ES, %56
JAERAMENZR 1, e | d ETFKE s, 7
FEENERENG + 1)%, JIBIZIER . F1EhREY.
KEIIAKAFLZ 10 s JAFER B K .
1.4 EU#t

HE1. HE2 P2H K BUR 5 — IRk G, R HE3 41
KESMIA REEEE 12 h(@ [ RkoK), HE3 4K
S 12 h Jjiiissh /e R0, H BRI S e, 18
FEFPKEUML, 4 °C 3 000 r/min Z.0r 10 min $2H i
W, PRSI A T8 b
1.5 3EFREIHEI

SR PAP 00 H- it — I AL E R, B
A R R P A % BEAR R H . XiJe.0 ELISA ¥
WP CRP, B Sy 43 rikilial 1.-6 A TNF- o, it
&3 A AR AE Y HEAR A BRA A
1.6 BB S5FKITHHFT
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BT o e BEZH R B % B2 A B ) 4 £ 2 S ) Bl 35 . HREHS N 8 H,

PERT IR ST REAS TR, =R IUAE £ 2RI 5 2
S 2 R 6 R T B R 2R T 2550 BT (SNK—q K32
BT, A FEAREIHETT Pearson FLARAHICHMT,
B E MK P=0.05,

2 HERRO
TEHEAMET: 5 AR, 7N 7 R M
MR, A 38 RS 58S, Hh NC 46

2.1 FBHEKXRIMFE CRP REIRE R LLEL

MF 2 AIE ) HC KBRS CRP BT vk B i 2
T NC 4(P<0.01), HE1 41 . KT HC 41(P<0.05),
B4 5 T NC 2H(P<0.05); HE2 25 HC 41 [L# A
A TR, HERIEIT¥E L, 5 HEL H I EE
SEIGIERE X, B4 ETHEd, B &S T NC
4 (P<0.05); HE3 415 HC 4l b2 R G2 X,
(EESPANEy <7

F2 LR RZEKASIME CRP. IL-6 1 INF-a BIREIRE (x £ 9

aia n/ A p (CRP)/(ug * mL™) p (IL-6)/(pg * mL™) p (INF-a)/(ng * mL™")
NC 6 1.99+0.61 91.67+27.08 0.85+0.17

HC 8 4.01£0.80% 157.41+64.92" 1.14+0.23Y

HE1 8 2.91+0.85"% 179.61+89.41" 1.34+0.28%

HE2 8 3.17£0.96" 176.35+53.85% 1.52+0.24°%

HE3 8 4.41£0.94%9 263.24+66.307Y) 1.30+0.19%

15 NC 4k 1)P<0.05, 2)P<0.01; 5 HC Zi1k% 3)P<0.05, 4P<0.01; 5 HEI & 5)P<0.01, 6)P<0.01

2.2 HEKARRIMFE IL-6 FREREHILLE

M1 F H HC AR R T1.-6 )R
T NC 41(P<0.05), HE1 &% HE2 Pifl5 HC 40 He#
BATEES, HER TSR L HE2 45 HE]
MBS TG E X HE3 AdEF & ® T HC
ZH(P<0.01),
2.3 HZLAKRME INF- o REIRER LI

FE 2 TG H HC 2R BRI TNF- o 1) 5T i R
T NC 4H(P<0.05), HE1 2 HE3 Wizl 5 HC 4
teig A TRk, H2ER T80 FE X, HE2 44k
A T HC 4(P<0.01),
2.4 EBE&LEINE CRP. IL-6. TNF-a [RERERIHE

K4

X RGN CRP., IL-6. TNF— o JF i B 75
W4T Pearson HAAHIMT, 455 s, CRP 5 1L-6
ZIE LUK 11-6 5 TNF- o« Z[EAFEMM:, JfF
CRP 5 TNF- o Z [] £ f 2 17 A 56 (7=-0.460, P=0.008).

3 itig
3.1 SBIEMIEXRIE CRP. IL-6 WK TNF-a &
IREHT L

CAEWFSEUER, AS AU A S IR TR M
W, bR FRIERN S ST AS BEIE L, £ AS
kA KBS REREZEH.

ARSI, HC 2R RUMLTE CRP. 116 LA TNF-«

WS B E T NC 4, PE—AEA RS UL
TEMREE I PERAE RV, CRP, IL-6 il TNF- o —#4H
HifA . EERE R R A S, 25 AS 1)
RARE, FZEHUE R0 = e I 1 e T
T REN &AL, SR RE Y PN R 351 0 9 5 4 i
(RIS, G I SORE IR AL 116 . TNF- o 55— R 5]
(HT A AE R 7, I P B 5 AT il TNF- o AR
TN TNF- o AT5E 3% F k B(NF- k Y53 %
AT B ALY S R S S, IR AT AEE TL-6 A RE
Ji; 1L-6 ] HEA- A4 CRP, & 5% RIE
IR MR 20 I P R B R, R A M 5473 ; CRP
NAESFHLZRIEN T, W1 1L-6 ZR94 M mm, ¥
KRN TRRIFERIERL, H AT REVE A JAE 5 24U
—NIRBEPE A bR T A I Wk 200 M T P A
DUBLT AS JR#0AY CRP REIS ST —LE 55 AS B UIHE
O RER el S R = PN (1< 3 e R 1 e 5 X A P R
CRP & A] 5 ig 105 25 140 45 0k B AR % 3 s 2
(ox-LDL)&5 & MHOE AMA R GE , 1 B oS N RS A5
34, CRP GERINEAA A LM, MIfifEiE ox-LDL
=, BRI P RBIHEIC ox-LDL J5 Ak A ik
g, fEdET AS A E,
3.2 AEHEFKZE SR MEXRMDE CRP &

EREFMm

XA EIBENIEER CRP ¥ 3 B 52 M i )
T2 BREFARIEER CRP K-, A DB RGE A A
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IEBNT CRP KB 0, WA BFFEHE I 2l ] 33
PEER CRP FH&5, HENAKH Sigsnm R ¢, Ko
s ae LA, B S8R AEY . Dufaux 55 A"
RIERM 25 km, L4 df5, 553 KME 5 K
CRP 7}, Taylor &N Margeli & NV RIHE B B
BUFFAT 160 km K HIF1 246 km MR K HE , Mg
FH CRP /KT o X SR fb S bk 1R s 3l 5 1Y)
SEREEEINS, WHE S FEEE R A B E UL
ik,
ARSLIGEER B IR, 6 JE 1 h A s3] i F R
R IMLAE A BRUMLTE CRP; 1 2 h A %802 sh4H K Bl CRP
BA MBS, AERRARIT¥EYL, 51 h A%
B ESBRESEITEEX, BA LAEE Xt
7N, 6 8 1 h A G2 3l T DL s = i I R R
FABIRES, T 2 h AEIEIERIARE, XrTaE51E3)
TR, HUARANE R AT 5 o — UM iz sh 21 K B
5 CRP SRR &t A L 2= S g+ 3, (|
A B X AT R TR RIRiE 3 2 070 50
BNV 4RI 07, ST B RPN RN, 5200

FMLE CRP K-, H BRI Rt—157
3.3 ARAfREKEE3 S IAEARME IL-6 &
2IREREN

ARG IR, — M98z e W T
Jg ILAE A BRI 1L—6 /KSF-(P<0.01), X 5 AL 4,
IR~ HE1 ¢ HE2 PIZHR BTG 1L-6 Jiiitifk
£S5 HC 4 R A ETHES, (BRER TG # R
HE2 15 HE1 4 IWEURA T %, 25508
S, XTRER HEL F HE2 PRAIR BT T 6 Jalirik
YIRS, HUARRYIE N PR, ZTFSE S 22 5l
IR IL-6 PRI In oA b AR 22 4k, BRI
1L-6 XTIz 3 1 SIS o TL-6 S stss 5 K e
USROG, HR R, DB C 28RS
T Sy is F U IS T, iU T 2 W]
AN IL-6 =27, 5381, 16 BYFR /IR R+ Pas.
Ca™, ?ﬁ‘@/fl‘(reactive oxygen species, ROS)%T{Hﬁj}ﬁII
JE AR SR SO, 30T TL-6 20
ROZAT R X Tia SiAR 25 5 1L-6 A A TFiE—
ST
3.4 AREIAfIFKESEMAEXRME TNF-a
RERE S0
Vassilakopoulos"” & B8, Toill k2t Dy eRe S e 7
70%t KW AEFEZ ST LIS R 2% TNF- o THi . 39

PR A BRI EE S, — kM iz 3 5 KR
TNF- o &5 TXHRA™ ™, 293 9 JA4EFYR 90 min iiF
VKN ZRA A BRI TNF- o 25 85 T-%F BE2H™, fat R 55

FAFHEAT 180 min 55% % KU iz, 1
W TNF- o 7632 s TP A 280 st oeid & i
10 JEl 3% 57 fapiekoz sh I ZRa ) R BUnLE TNF- o 75
AT X R,

AR LR R, HEL ) HE3 Bi45 HC 41 K
BATHE B, HERTEHR S, HE2 4R
5T HC 41(P<0.01)0 Sl MLAE R BT 6 J& 1 h (1)
HRazg, HiE TNF-o BATHEBE, HERL
Gt o TR, AT RERAIE S IS
GO PR AT , 1 B M0 I BE AR S N A i35 TNF—
o b F— AR K, 2k 6 J8 1 h ik Ik,
XoF e i I K R N B T ARG G E, 5
EHGIEMLTE TNF- o T SOV AR . — KIS
iz gl AR IILAE K BRULYE TNF- o B THE s, 22
SRS E S, XA ATRE S R AE R ALY
RADIRSAH . 1M 6 8 2 h (A Risshie BT

B I R BRUIMLTE TNF— o ()3 6, X ATREZH M 2h
Sz B TR AR ICAE R Bk UG, Bghiit kK, Pk
AL T— P 55 RS, 365 1m0 B I VA 759 BIAR 4k
e, HARE RN EE
3.5 SREKRLAME CRP. IL-6. TNF- o RS K E B

*it

B SO IO IEGT R, R T v AR B e 4L I
5 hs—CRP 5 1L-6 & i 3 IE M (1=0.45), PN 26"
W& B, FE AP 2 rp B A9 4] CRP LV IL-6 . TNF-
o = H WA EA5E(=0.53, P<0.05), M7/ 4
KA . (:=0.12, P>0.05),

ARG R, CRP 5 11L-6 Z ]I K 1L-6 5
TNF- o« Z [ RFFFERI N, R CRP 5 TNF- o Z [H]
B E R AR (:=-0.460, P=0.008)., X$&/Rizzhl
A E AR IMUEE A BRI CRP, 1L-6, TNF- o FAEfL 1] fE
A RE A RHLE TS . Dvorakova—Lorenzova A
UGB IR R 52 sS85 A E JE CRP BREIR S I
BEAEAAT G, S HEN T CRP &5 IL-6 T¢,
(A EARMUHIIANTE RS o oA I 5 | A 1 AR P i A
K ARIEWIDIR I, SAES EWEANHE . 40 1251
FEAE, RMARIEE DL T RAEAN LS 55, Bk
B, ARG 2P . AT, CRP
5 TINF- o Z 2R F WM RAEDE, ATReZm T
HRAELIH CRP 5 TNF- o H BUASLb Ay i) 25 57 56
HEARHLEIA Rt — PR AT S
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