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Effects of acupuncture on blood-lipids, anti-oxidizing
ability and vascular endothelial protective function
in hyperlipemia mice *
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ABSTRACT

Objective Toobserve therapeuticeffectsof acupunctureonthemouseof
hyperlipemiaandtoexplorethemechanisms. Methods One hundredand
twentyKunmingmice,male, sanitarydegree,were randomlydividedinto
normalgroup (n=40), amodelgroup (n=40), anacupuncturegroup(n=20) and
amedicinegroup (n=20). Exceptthenormalgroup,themicewerefedwithhigh
fatforagetopreparemousehyperlipemiamodel.Onthe15thdayofmodeling,
serum total cholesterol(TC), triglyceride(TG), low densityIipoprotein-
cholesterol(LDL-C), highdensity lipoprotein-cholesterol(HDL-C) levelswere
detectedin20normalmiceand20modelmice;electroacupuncturewasgiven
atbilateral"FengI6ng" (-$~ ST 40),"Ouchf" (I!:!lrt!! LI11), "Sanyinjiao"C=..ID'l
jt SP 6)intheacupuncturegroup,onceaday,for10consecutivedays;inthe
medicinegroup,themicewereintragastricallyadministratedwithSimvastatin,
once daily, for10consecutivedays. Aftertheendof treatment,serumTe,
TG, LDL-e, HDL-e, malondialdehyde(MDA), nitricoxide(NO)and endothelin
(ET) contentsandsuperoxidedismutase(SOD) activitiesweredetectedinthe
groups.ResultsOnthe15thdayofmodeling,inthemodelgroupserum TG,
Te, LDL-e contentsweresignificantlyhigher(allP<0.05) and HDL-e contentwas
significantlylower (P<O.Ol) thanthoseinthenormalgroup.After treatment
for10days,intheacupuncturegroupandthemedicinegroupserum TG, Te,
LDL-e, MDAand ET contentswere significantlylowerandserumHDL-eand
NO contentsand SOD activitieswere significantlyhigherthanthoseinthe
modelgroup (P<0.05, P<O.Ol), andthe improvingactionintheacupuncture
groupwasbetterthan that inthemedicinegroup (P<0.05, P<O.Ol). Conclusion
Acupuncturecanregulatefatmetabolism,resistlipidperoxidationand protect
vascularendothelialfunctioninthemouseofhyperlipemia.
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Hyperlipemia (HLP) is a disease of lipid
metabolic disturbance. Studies indicated that HLP
can lead to decrease of anti-oxidizing power in the
organism, occurrence of lipid peroxidation, increase of
malondialdehyde (MDA) level, decrease of superoxide
dismutase (SOD) activity!", and macrophage

activation, further injury of endothelial cells, decrease
of serum nitric oxide (NO) content and increase of
serum endothelin (ET) content'<", The authors have
treated HLP with acupuncture at Fenglong (-$~ ST
40), Qilchi (lttl¥t!!. LI 11), Sanyinjiao (-=::'ID'l3t SP 6),
which is a point prescription summarized according to
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clinical experiences of many years. In order to further
study the mechanism, effects of the acupuncture
method on blood fat, serum ET, NO, MDA contents
and SOD activity in HLP mice were investigated. It is
reported as follows.

MATERIALS AND METHODS

Animals and grouping
One hundred and twenty male Kunming mice,

sanitary degree, weighing 18-22 g, were supplied
by Department of Experimental Animals, Tongji
Medical College, Huazhong Science and Technology
University, certificate number: SCXK(E)2004-0007.
They were raised in an animal laboratory of sanitary
degree at 18-22 ·C with a 12 h light-dark cycle, free
access to water and food. After adaptive feeding
for one week, they were randomly divided into
4 groups, normal group (n=40), model group (n=40),
acupuncture group (n=20) and medicine group (n=20).

Main instruments and reagents
1-15 K centrifuge (Sigma, Germany); Humalyzer

2000 semi-automatic biochemical analyzer (Human,
Germany); TGL-16B centrifuge (Shanghai, China);
FJ-2020 y-counter (China); LH 202 H Han's
electroacupuncture instrument (Nanjing Jisheng
Medical Science and Technology Co. Ltd, China).

Simvastatin capsules (Shangdong Lukang
Medicine Co., Ltd, batch No:070101); the reagents for
detection of serum triglyceride (TG), total cholesterol
(TC), high density lipoprotein-cholesterol (HDL-C)
and low density lipoprotein-cholesterol(LDL-C) levels
(Zhongsheng Beikong Bio-Science and Technology
Co. Ltd); ET radioimmunoassay kit (The First Branch
of Nanjing Jiancheng Bioengineering Institute); NO
(Beijing Puer Weiye Bio-Science and Technology
Co. Ltd); MDA and SOD kits (Nanjing Jiancheng
Bioengineering Institute, China).

Establishment of animal model
In reference to the literature[5], the modified

high fat forage inducing method was used in the
experiment. The mice in the four groups were raised
in an animal laboratory of sanitary degree at 18-22 ·C
with a 12 h light-dark cycle, free access to water and
food. The mice in the normal group were raised with
common forage, and other 3 groups with high fat
forage. After feeding for 15 days, 20 mice each in
the normal group and the model group were selected
and their blood were taken by decapitation, and then
their serum TG, TC, HDL-C and LDL-C contents
were detected to confirm success of modeling by
comparison of the data between the two groups. After

that, the experiment was continued. Formula of the
high fat forage: cholesterol 1.5%, lard 10%, basic
forage 88.5%. All the forages were supplied by the
Center of Experimental Animals, Hebei Medical
University.

Treatment methods
The acupuncture group: after successful

modeling, the model mouse without anesthesia was
fixed on a self-made mouse-binding instrument and
bilateral "Fenglong" (.$~ ST 40 ), "Qiichi" (I!±lrt!!
LI 11), "Sanyinjiao" (=r~JL3t: SP 6 ) were located
by imitating human acupoint location in reference to
Compendium ofModern Chinese Veterinary Medicine.
After routine disinfection, 0.28 mm X 15 mm
acupuncture needle was inserted into the point and
then connected to LH 202 H Han's electroacupuncture
instrument, with sparse-dense wave, 2 Hz/15 Hz,
output intensity 0-2, inducing a little vibration of
the limbs and tolerable to the mouse, 10 min once,
once a day; Distilled water of the same volume as the
medicine group, 0.2 mL/10 g, was intragastrically
administrated, once a day, for 10 consecutive days.

The medicine group: in reference to Methodology
of Chinese Drug Pharmacologic Researches'",
Simvastatin 6.6 mg : kg": d-I was intragastrically
administrated after successful modeling, once
a day; and the mouse was fixed in the mouse
binding instrument with the same method as that in
the acupuncture group for 10 min, once daily, for
10 consecutive days.

The model group and the normal group: with
the same method as the acupuncture group, after
modeling, the mouse was fixed in the mouse-binding
instrument for 10 min, once daily; and Distilled water
0.2 mL/1O g was intragastrically administrated, once
daily, for 10 consecutive days.

Sampling and detection of the indices
At the 15th day of modeling, 20 mice in the

normal group and the model group were taken
respectively, fasting with free access to water for 12 h.
After anesthesia with Ether, the blood was taken by
decapitation and centrifugalized for 5 min and serum
was cellected. Serum TG and TC contents were
determined with zymologic end-point method, serum
HDL-C content by phosphotungstic acid-magnesium
precipitation method, serum LDL-C content by
polyvinyl sulfuric acid precipitation method, serum
ET content by radioimmunoassay, serum NO by nitric
acid reductase method, serum MDA content by thio
barbituric acid colorimetric analysis and serum SOD
activity by xanthine oxidase method. All detections
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