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ABSTRACT

AIM: To study the effect of aerobic exercise and its
combination with Gin { ginsenosides from stemns and
leaves of ginseng) on lipid metabolism in diet-induced
hyperlipidernia mice. METHODS: The mouse
hyperlipidemia model was set up by feeding high
cholesterol diet. Unloaded swimming was designed to
be a manner of aerobic exercise. The effects of
aerobic exercise and its combination with Gin on total
cholesterol ( TC}, triglycerides (TG}, high density
lipoprotein cholesterol ( HDL-c} in seum, malondi-
aldehyde {MIDA}, and superoxide dismutase (SOD} in
liver tissue were measured; the thymus and liver were
weighed. RESULTS: {1} The mouse hyperlipidemia
model was set up successfully; TC and MDA increased
{P<0.05) but HDL-c and SOD decreased
(P <0.05}; the liver weight increased and the thymus
weight reduced; fatty liver was found; (2} aerobic
exercise reduced TC but increased MDA and HDL-c in
cholesterol-rich diet mice; the liver weight did not
reduce, and fatty liver did not clear up: and (3) when
aerobic exercise combined with Gin, TC and TG
decreased markedly ( P < 0.01)}, and MDA also
decreased ( P < 0.05); SOD and HDL-c increased
markedly ( P <0.01}; the thymus weight increased and
the liver weight decreased to nommal level; fatty liver
cleared up. CONCLUSION: Aerobic exercise could
lower serum lipid to some extent but could not

satisfactorily regulate lipid metabolism.  When
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combined with Gin, aerobic exercise could better lower
serum lipid. regulate lipid metabolism, promote
antioxidation, and enhance immune activity.

INTRODUCTION

A number of studies have revealed that low and
middle intensive exercise might lower the level of serum
lipid in hypercholesterolemic patient and improve the
clinical manifestation of atherosclerosis'’*, But it
was less reported that aerobic exercise might affect lipid
metabolism of experimental hyperlipidemia animals.
Although Gin ({ ginsenosides from stems and leaves of
ginseng } had the effects of regulating lipid and reducing
serum MDA contents in high cholesterol diet fed
rats®, it was not reported whether aerobic exercise
plus Gin could bring better effect on lipid metabolism in
hyperlipidemia mice. So our study was mainly focused
on this field.

MATERIALS AND METHODS

Reagents  Cholesterol was purchased from
Guangdong Southern Chemical Plant; Gin ( light yellow
powder, dissoluble in water, methanol, and alcohol }
from Yanji Pharmaceutical Factory; Deoxycholic acid
Na-salt from Shanghai Chemical Reagent Faciory;
MDA and SOD test-kit from Nanjing Jiancheng Biology
Institute,

Experimental mouse model and treatment

Kunming mice (18 — 22 g, male. obtained from
Guangdong Animal Experimental Center of China,
Certificate No 97A045) were divided into 4 groups and
administered with drugs as shown in Tab 1. Mice in
Group 1 (Control) were fed on mice chew pellets.
The other 3 groups were fed on high cholesterol diet
which consisted of 77 % mice chew pellets + 3 %
cholesterol + 10 % yolk + 10 % lad + 0.2 %
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deoxycholic acid Na-salt.  Gin was dissolved with NS

{Tab 1}.

Tab 1. Experimental groups and treatment.

Group Ihet and drug

Contral (Tab mice chew pellets, ip NS)
I Hyperipidernia model { high cholesterol diet. ip NS)
Il  Aerobic exercise (high cholesterol diet. ip NS
I Aerobic exercise + Gin {high cholesterel diet, ip Gin
ot mg-kg™")

Exercise method and statistics  Unloaded
swimming manner was used 10 min+ 4=, five days a
week. Water temperature was (29 £2) W, Mice
were given Gin or NS every moming and swam in the
aftemoon.  All of the experimental mice were killed
after feeding 20 d. Blood samples for measurement of
TC. TG, and HDL-c were collected from eye vein.
The thymus and liver were weighed and liver
morphology was observed,  Statistical analysis was
done with r test.

RESULTS

TC,TG, and HDL-c in serum The changes of
serom TC, TG. and HDL-c in the four groups were
shown in Tab 2.

Tab 2. Changes of serum TC, TG, and HDL-c. X ¢ s.
ap> .05, P <0.05 vs Group I .
*P <0.05, 'P <0.01 vs Group 1.

TC/ TG/ HDL-c/

Group n ol oL mmol L mmol+ L
1 10 28+030 0.55%0.23 0.53£0.12
T 9 445:017% p.9=0.18%0 0.38+0.17
M 9 33¢z041™ 0.39+0.12 57 +0.%¢
N9 2gx02"  p21zu." 0.7520.28

The changes of MDA, SOD, liver and
thymus weight The concentrations of MDA and
SOD in liver tissue. the liver and thymus weight were
shown in Tab 3.

The data in Tab 2 and Tab 3 showed that TC,
MDA, and the Liver weight increased but HDL-c.
50D, and the thymus weight decreased in Group [ .

Tab 3. Level of MDA and SOD in liver tissue and
weight of liver and thymus. %z s.

'P < 0.05, “P<0.01 vs Group T .

P<0.05, 'P<0.01 us Group I .

MDA SOD# Laver Thymus

Group 7 pmol-L~'  KU'L™!  weight's weight'mg
T w 3.9:06 2732120 1.67+0.30 B86+10
I 9 1.0+09° 1452088 2.06+0.23" 5ix4°
I 9 hox1.2% 1.68+0.21" 286043 55=8°
o9 3.7+1.0° 3.46+1.23 1.91£0.51° 8146

Compared with Group [ . all the changes were
significant ( P <0.05) except TG, of which increasing
was not significant; fatty liver was found, Compared
with group 11, aerobic exercise | Group 11 ) reduced
TC but increased HDL-¢ { P <0.05) and MDA { P <
0.01}, Bu the liver weight did not decrease , and fatty
liver did not clear up. Aerchic exercise + Gin { Group
IV } reduced TC, TG. MDA, and the liver weight but
increased HDL-c, SOD. and the thymus weight, the
changes of MDA, the liver, and thymus weight were
remarkable ( P < 0.05), the changes of TC. TG,
HDL-c, and SOD were more significant { P < 0.01).
The farty liver cleared up.

DISCUSSION

The research has shown that the serum TC lowered
significanly in SD mts after 10-wk intensive
training'®), In our study. the mice hyperlipidemia
model was set up successfully by feeding on high
cholesterol diet for 20 d. Aerobic exercise alone
lowered TC but increased HDL-c markedly. Tt showed
thar aerobic exercise may lower serum lipid to some
extent. However, MDA increased but SOD lowered in
the liver tissue, becanse during a long-term exercise,
the body consumes 20-40 times more oxygen than
normal, and produces more oxygen free radicals
(OFR}. The mere OFR is produced, the more serious
the harm to cell membrane is. Meanwhile, the rising
in OFR level in tissue suggests the rising in level of
MDA. However, in our study, the level of SOD in
liver tissue lowered, because OFR increased and there
was more consumption of SOD,  These results showed
thar aerobic exercise alone did not eliminate OFR and
antioxidate effectively. The result did not confonm to
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the reference-®’ completely .

The liver is the only organ that synthesizes
cholesterol and transfers it. The liver weight did not
decrease and fatty liver did not ciear up in aerobic
exercise group. These showed that aerobic exercise
alone could not enhance the transfer of cholesterol
effectively. 'When aerobic exercise combined with Gin
{Group IV), the results of experiments were as shown
in Tab 2 and Tab 3: TC, TG. and MDA lowered
significantly . SOD increased, and the fatty liver cleared
up. The liver weight decreased and the thymus weight
increased. The figures showed that acrobic exercise
plus Gin could lower serum lipid, regulate lipid
metabolism, and promote antioxidation, and the
combined application of the two was more effective than
aerobic exercise alone.

In addition, cholesterol rich diet and acrobic
exercise reduced the thymus weight, but aerobic
exercise plus Gin increased the thymus weight. The
results showed that aerobic exercise plus Gin might
enhance the immune activity to some extent.
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Br): IRFEEHEHTHAZZ T 24 (Gin)
SRR g E D RIE R w. A%,
Wit R EEBE RN 20 KBy B nAEE,
MEMERFERNAEEN IR, WERESD
EHAMH Gn MY RIERE T EMEE. 8.
(1) HEE B REm R 20 X, /DR MAE TC, MDA
H®, HDL-c #1 SOD §& (%, & 05 i i % 3 3% Al
o). KFEEMW, FEEGEFHN, WRERER.
{2)H HizshfE K TC, 7+ & MDA # HDL-c, H &
BAEE, HWHEE. BHELEHEA G
Ef, TC, TG #l MDA 19F%1K( P <0.05), HDL-c #!
SOD BEFAR(P<0.01), FERBBAKEER
BILEH, BIFAFN %, Sk, g Hizsha
E—ERE EREEalE, ERaEHET RN RRR
i, HHEEHNGH Gin b, HREREEIR A/
FRAERR, A —FWHREBNEEE D
BreA.
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