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I. 서론

HMG-

CoA reductase statin

ABSTRACT

Objectives : The purpose of this study is to evaluate the effect of Artemisia capillaries on gene

expression of lipid metabolism in rats.

Methods : The author performed several experimental items to analyze the total cholesterol and

triglyceride in liver tissue, the gene expressions of CYP7A1 and HMG-CoA reductase.

Results :

1. In Artemisia capillaries group, the levels of total cholesterol in liver tissue were significantly

decreased.

2. In Artemisia capillaries group, the ratios of CYP7A1, HMG-CoA reductase were as same as the

normal group.

Conclusions : From the above results, Artemisia capillaries can be used to treat hyperlipidemia.
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CYP7A1,

HMG-CoA reductase 

II. 재료및방법

1. 

1.1 

7 Sprague-Dawley

22

2 55 10

1.2  

Artemisia capillaries

2.

2.1  

500 5 L

2 2000 rpm 20

Buch B-480

Switzerland

Eyela FDU-540, Japan

14.1

70

2.2  

30 poloxamer-407 Sigma Chemical,

USA

2.3  

40 8 5

50 100 Lipitor Pfizer, USA

10 7

poloxamer-407 2mL

Lipitor, poloxamer-

407 12

Poloxamer-407 24 12

2.4  

ethyl ether

200 ethanol

ether 3 : 1

90

1.5 2-propanol

Chiron, USA

2.5  

RNA

TRIzol Gibco, USA

mRNA Cary50, USA

260nm RNA 1 first strand

cDNA 2 L 10 mM dNTPs

mix, 1 L oligo-dT primer 20 pmol L 2 L

100 mM DTT, 4 L 5 RT buffer 250 mM Tris-

Cl, pH 8.3, 375 mM KCl, 15 mM MgCl2, RNase

inhibitor 20 U 1 L M-MLV RT 200 U L

Promega, USA 2 L 2 RT

RT 42 60

72 10

4 5

1 L TaKaRa,

Japan CYP7A1,

HMG-CoA reductase

cDNA 1 L primer

PCR 1.5 units Taq DNA poly-
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merase Bioneer, Korea 10 mM dNTPs 3 L 3 

L 10 PCR buffer, 10 pmol sense antisense

primers 1 L 3 19.7 L cDNA 3

L PCR

initial denaturation 95 10

denaturation 95 1 annealing

60 40 extension

72 10 35

0.5 TBE buffer 1 agarose gel

PCR

Table 1).

2.6  

SPSS version 14.0

t-test p 0.05

CYP7A1, HMG-CoA reductase 

actin ratio

III. 결과

1. 

Poloxamer-407

19.20 0.25

4.41 0.37 18.65 0.29

3.25 0.13

100 18.35

0.41

Table 2,

Fig. 1, 2

2. CYP7A1

RT-PCR CYP7A1

Poloxamer-407 71

50

83 100 94

Fig. 3

65

Gene Primer Sequence size(bp)

-actin
Sense 5'-TGT  CAC  CAA  CTG  GGA  CGA  TA-3'

165
Antisense 5'-GGG  GTG  TTG  AAG  GTC  TCA  AA-3'

CYP-7A1
Sense 5'-GGG  AGT  GCC  ATT  TAC  TTG  GA-3'

329
Antisense 5'-GAT  CCG  AAG  GGC  ATG  TAG  AA-3'

HMG-CoA Sense 5'-CAC  CTC  TCC  GTG  GGT  TAA  AA-3'
264

reductase Antisense 5'-GAA  GAA  GTA  GGC  CCC  CAA  TC-3'

Table 1. Oligonucleotide sequences of primers

Groups Normal Induced Lipitor

Total cholesterol 

(mg/g tissue)
18.65 0.29 19.20 0.25## 19.96 0.50 18.35 0.41** 18.49 0.31*

Triglyceride

(mg/g tissue)
3.25 0.13 4.41 0.37## 4.49 0.58 4.60 0.62 4.34 0.41

Table 2. Comparison of cholesterol and triglyceride in liver tissue

Data are expressed as mean standard deviation.

## : p 0.01, significant differences compared with the normal group.

* : p 0.05, **: p 0.01, significant differences compared with the induced group.

A. capillaris

50 mg/kg 100mg/kg
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FFiigg  11..  TToottaall  cchhoolleesstteerrooll  iinn  lliivveerr  ttiissssuuee
Rats were pre-treated with water, A. capillaris(50,
100 mg/kg) or lipitor(10 mg/kg) before poloxamer-
407 injection. On the last day of experiment, hepatic
total cholesterol was determined. Data are express-
ed as mean standard deviation.
## : p 0.01, significant differences compared with
the normal group.
* : p 0.05, **: p 0.01, significant differences compar-
ed with the induced group. 

FFiigg  22..  TTrriiggllyycceerriiddee  iinn  lliivveerr  ttiissssuuee
Rats were pre-treated with water, A. capillaris(50,
100 mg/kg) or lipitor(10 mg/kg) before poloxamer-
407 injection. On the last day of experiment, heaptic
triglyceride was determined. Data are expressed as
mean standard deviation.
## : p 0.01, significant differences compared with
the normal group.

FFiigg  33..  CCYYPP--77AA11  ggeennee  eexxpprreessssiioonn  iinn  lliivveerr  ttiissssuuee
Rats were pre-treated with water, A. capillaris(50,
100 mg/kg) or lipitor(10 mg/kg) before poloxamer-
407 injection. On the last day of experiment, RT-PCR
was performed to compare the gene expression of
CYP-7A1 in liver tissue. The values were expressed
as ratio of CYP-7A1 to -actin, and then normal group.

FFiigg  44..  HHMMGG--CCooAA  rreedduuccttaassee  ggeennee  eexxpprreessssiioonn  iinn  lliivveerr  ttiissssuuee
Rats were pre-treated with water, A. capillaris(50,
100 mg/kg) or lipitor(10 mg/kg) before poloxamer-
407 injection. On the last day of experiment, RT-PCR
was performed to compare the gene expression of
HMG-CoA reductase in liver tissue. The values were
expressed as ratio of HMG-CoA reductase to -actin,
and then normal group.
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3. HMG-CoA reductase

RT-PCR HMG-CoA

reductase

Poloxamer-407

139

50 109 100 106

Fig. 4

IV. 고찰

A

HDL, LDL, apolipopro-

tein, lipoprotein 

poloxamer-407 lipase inhibitor

HMG-CoA reductase

statin 

Lipitor statin atorvastatin

Cholesterol 7 alpha

hydroxylase

cytochrome P-

450 family

Cholesterol 7 alpha hydroxyase

CYP7A1

HMG-CoA reductase 97KD

5 HMG-CoA

mevalonic acid

26-OH-cholesterol

LDL

LDL 

LDL 

lovas-

tatin, atrovastatin, fluvastatin, pravastatin, simvas-

tatin rosuvastatin 

Artemisia capillaries
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poloxamer-407

CYP7A1, HMG-

CoA reductase

100

Lipitor

CYP7A1

30

100

HMG-CoA reductase 

39

100

LDL

CYP7A1

LDL

HMG-CoA reductase

V. 결론

1.

2.

CYP7A1

3.

HMG-CoA reductase

CYP7A1

HMG-CoA reductase

VI. References

1. Lee JT, Lee BR, Yang GY, Lee H, Yim YK. A

Study on the Effect of Herbal-acupuncture

with Artemisiae Carpillaris Herba at GB34 on

Hyperlipidemia in Rat. Journal of Meridian &

Acupoint. 2010;27(1):107,118.

2. Park JY, Song CH. The Effect of Bupleuri

Radix Herbal-acupuncture at GB34(Yangne-

ungcheon) on Hyperlipidemia in Rats. Korean

Journal of Acupuncture. 

2010;27(2):121,133.

3. An GH, Lee H. The Effect of Cnidii Rhizoma

Herbal-acupuncture at GB34(Yangneungch-

eon) on Hyperlipidemia in Rats. The Journal of

Korean Acupuncture & Moxibustion. 

68

063~070 茵蔯蒿가.ps  2011.10.6 10:44 AM  페이지68   MAC08 



2010;27(4):138,143.

4. Choi JS, Yim YK, Lee BR, Yang GY, Kim JK.

The Effect of Achyranthis Radix Herbal-

acupuncture on Hyperlipidemia in Rats.

Korean Journal of Acupuncture. 

2010;27(3):25-6.

5. Ham IH, Jung SW, Lee KJ, Park KH, Choi HY.

Effect of the aerial part of Artemisia capillaris

and A. iwayomogi on the Hyperlipidemia of

Rats induced by Triton WR-1339. Kor. J.

Herbology. 2005;20(1):46.

6. Youh EJ, Seo BK, Huang B, Kim JI, Kang SK.

Artemisia capillaries Herbal Acupuncture

Improves Metabolic Abnormalities in High Fat

Diet-induced Obese ICR Mice. The Journal of

Korean Acupuncture & Moxibustion. 

2011;28(1):1-12.

7.Song WG, Kang JH, Lee H. The Effect of Pue-

rariae Radix Herbal-acupuncture at GB34(Yan-

gneungcheon) on Hyperlipidemia in Rats. The

Journal of Korean Acupuncture & Moxibust-

ion. 2009;26(4):80,86.

8. Lee SH, Lee H. A Study on the Effect of Herb-

al-acupuncture with Schizandrae Fructus

Solution on Hyperlipidemia in Rats Induced by

High Fat Diet. The Journal of Korean Acupun-

cture & Moxibustion. 2011;28(2):149.

9. An YS, Ahn TW, Kang HJ, Lee YH, Yim YK.

The Effect of Herbal-acupuncture with Moutan

Cortex Radix Extract. Journal of Meridian &

Acupoint. 2009;26(1):101.

10. Johnston TP. Poloxamer-407 as a general

lipase inhibitor: its implications in lipid metab-

olism and atheroma formation in C57BL/6

mice. J Pharm Pharmacol. 

2010;62(12):1807-12.

11. Cheon WK, Lim KW. Effects of High-fat Diet

Feeding on HMG-CoA Reductase mRNA

Levels of Skeletal Muscle in Rats. The Korean

Journal of Exercise Nutrition. 

2010;14(3):145-6,148.

12. Pfizer 2008 Annual Report. Pfizer. http://medi

a.pfizer.com/files/annualreport/ 2008/annual/

review2008.pdf.

13. Bertram G. Katzung. BASIC & CLINICAL

PHARMACOLOGY. Seoul:KMS. 

2008:589,593.

14. Yang JL, Lee HJ, Kim YH. Effect of Horm-

ones and Short Chain Fatty Acids on CYP7A1

Gene Expression in HepG2 Cell. J Korean Soc

Food Sci Nutr. 2005;34(5):537.

15. Kim SC, Seo BI. Bonchojibseong. Seoul:Tree

and earth. 2000:368-70.

16. Suagee JK, Corl BA, Crisman MV, Wearn JG,

McCutcheon LJ, Geor RJ. De novo fatty acid

synthesis and NADPH generation in equine

adipose and liver tissue. Comp Biochem Physi-

ol B Biochem Mol Biol. 2010;155(3):322-6.

69

063~070 茵蔯蒿가.ps  2011.10.6 10:44 AM  페이지69   MAC08 




