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[ABSTRACT] Objective: To study the effects of aerobic exercise combined with Lycium ruthenicumon on some indicators of myocar—
dial lipid metabolism in rats with highHfat diet. Methods: Fifty-five male Wistar rats were subjected to adaptive feeding for 4 days and
weightree swimming training for 3 days 20 min/d. After eliminating 5 rats that were not suitable for swimming training the others
were randomly divided into 5 groups according to their weight: regular diet + quiet control group ( RDC) high fat diet + quiet control
group ( HDC)  highfat diet + Lycium ruthenicum quiet control group ( HDLC) high fat diet + aerobic exercise group ( HDM) high
fat diet + Lycium ruthenicum + aerobic exercise group ( HDLM) 10 in each group. Group HDM and HDLM did 60 min/d swimming
training for 6 weeks with no-bearing. Group C were fed regular diet; The other groups were fed with high-fat diet; Group HDLC and
HDLM were intragastrically treated with Lycium ruthenicum at the dose of 4.48 g/( kg * d) and the volume was 5 mL/kg and the oth—
er groups were given equivalent distilled water. The Lee’s index serum and myocardial biochemical indexes were measured after 6
weeks. Results: Compared with group RDC Lee’s index serum free fatty acids ( FFA) interleukin-6 ( IL-6) tumor necrosis factor—
o ( TNF-o) total cholesterol ( TC) triglyceride ( TG) low density lipoprotein cholesterol ( LDL-C) myocardial FFA and intercellu—
lar adhesion molecule—| ( ICAM-) increased significantly ( P<0.01) serum level of high-density lipoprotein cholesterol ( HDL-C) de—
creased significantly ( P<0.01) in group HDC. Compared with group HDC Lee’s index serum FFA 1L-6 TNF-« TC TG LDL-C
myocardial FFA and ICAM-1 decreased significantly ( P<0.05 or P<0.01) serum HDL-C levels increased significantly ( P<0.05 or P
<0.01) in group HDLC HDM and HDLM. Compared with group HDLC and HDM Lee’s index serum FFA IL-6 TNF-o TC TG
LDL-C myocardial FFA and ICAM-l decreased significantly ( P<0.05) serum HDL-C level increased significantly ( P<0.05) in

group HDLM. Conclusion: Aerobic exercise and/or Lycium ruthenicum can improve lipid metabolism in rats with highfat diet reduce
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lipotoxicity caused by obesity. Combined intervention is more effective.
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Fig. 1 Swimming training program of rats ( min)
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density lipoprotein cholesterol LDL-C) One-Way ANOVA Independent—
o Samples T Test o
( )12 h 2%2 HDC .
(37°C HDLC .HDM HDLM Lee’ s N
24 h 4°C.3000 r/ o
min 10 min )
2
2.1 Lee’s
=1:9 Lee’ s
10% (P>0.05);
5 000 r/min 5 min
. ; HDC RDC (P<
1.7 0.01) HDLC .HDM .HDLM HDC
+ (x+s) SPSS (P<0.05 P<0.01); HDILM HDLC .
19.0 : HDM ( P<0.05 1),
Tab. 1 Changes of Lee’s index of each group (s n=10)
Group i‘;f;’:mi‘; Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
RDC 324.01£12.65 32693+ 7.41 328.57+ 5.27 329.02+ 7.49 330.32+10.69 331.11+ 5.09 332.43+10.05
HDC 323.51+£18.49 331.04£12.26 332.24+ 8.17 336.31+ 8.12 343.51+ 7.37 349.01x 9.56 355.69+ 6.84™

HDLC 32275+ 7.97 325.85+16.82 323.31+ 6.17 321.14x 6.32 32493+ 7.35 329.31:£14.34 334.27+10.85**
HDM 322.41+18.01 321.03+ 6.79 321.45+ 9.61 320.63+10.20 322.89+ 7.60 325.78+17.15 328.48+11.95**
HDLM 322.56+14.29  320.66+12.69 318.61+13.46 315.91+13.84 316.24+13.28 323.81+ 4.78 323.41x+15.13*

RDC: Regular diet + quiet control group; HDC: High fat diet + quiet control group; HDLC: High fat diet +Lycium ruthenicum +
quiet control group; HDM: High fat diet + aerobic exercise group; HDLM: High fat diet + Lycium ruthenicum + aerobic exercise group
P<0.01 vs group RDC; *P<0.05 *P<0.01 vs HDC; “P<0.05 vs HDLM

2.2 FFA.TNF-o.IL-6 FFA. ( P<0.01) ; HDLC.HDM.HDLM HDC
ICAMHA ( P<0.05 P<0.01) ; HDLM HDLC
6 FFA.TNF-o~ IL-6 HDM ( P<0.05 2) .
FFA.ICAMA HDC RDC

Tab. 2 Changes of serum FFA TNF-o IL-6 myocardial FFA ICAM-l contents in rats of each group( +s n=10)

Group Serum FFA Serum TNF-« Serum IL-6 Myocardium FFA Myocardium ICAM-
(mg/g) (ng/L) (ng/L) (_pmol /L) (ng/L)

RDC 355.11£27.36 169.93+12.07 118.34= 9.41 270.86+10.81 27.03+2.04
HDC 559.95+23.68 197.13+ 8.42* 134.58+ 5.57* 367.72£15.32* 35.50+3.14™
HDLC 438.41+48.21%* 186.15+ 8.69%* 115.13+ 7.65** 350.22+12.67** 30.03+2.65"*
HDM 476.52+68.42%* 178.41+ 5.58%* 127.97+ 6.81%4 348.63+19.12%2 29.56+3.59"4
HDLM 415.36+24.03" 172.10+12.43" 89.14+13.36" 340.61+£10.93% 27.67+2.30"

RDC: Regular diet + quiet control group; HDC: High fat diet + quiet control group; HDLC: High fat diet +Lycium ruthenicum +
quiet control group; HDM: High fat diet + aerobic exercise group; HDLM: High fat diet + Lycium ruthenicum + aerobic exercise
group; FFA: Free fatty acids; TNF-a: Tumor necrosis factor-o; IL-6: Interleukin-6; ICAM-1: Intercellular adhesion molecule-1

P<0.01 vs group RDC; #P<0.05 *P<0.01 vs HDC: “P<0.05 s HDLM

2.3 ( P<0.05) . HDL-C HDC RDC

6 TC. TG LDL-C ( P<0.01) ; HDLC.HDM. HDLM HDC
HDC RDC (P<0.01) ; HDLC. (P<0.05 P<0.01) ; HDLM HDLC
HDM.HDLM HDC (P<0.05 P JHDM (P<0.05 3).

<0.01) ; HDLM HDLC .HDM
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Tab. 3 Changes of blood lipid in rats of each group( mmol/L x+s n=10)

36(4)

Group Serum TC Serum TG Serum HDL-C Serum LDL-C
RDC 2.29+0.31 0.89+0.11 1.38+0.17 1.03£0.36
HDC 3.13£0.36™ 1.28+0.16™ 0.69+0.09™ 2.83+0.59™
HDLC 2.39+0.19** 0.96+0.13"* 1.07£0.20%* 1.23+0.30**
HDM 2.45+0.31%4 1.04+0.24%~ 1.15+0.21%4 1.32+£0.27%4
HDLM 2.1420.24* 0.90+0.13* 1.35+0.09% 1.10+0.16™

RDC: Regular diet + quiet control group; HDC: High fat diet + quiet control group; HDLC: High fat diet +Lycium ruthenicum +
quiet control group; HDM: High fat diet + aerobic exercise group; HDLM: High fat diet + Lycium ruthenicum + aerobic exercise

group; TC: Total cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low density lipoprotein choles—

terol
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