Original Article

RaluPEol LPS S%= ICR moused ABIAEFGA 9
AAEZ n|X = av

3heke] 818 %] #3738 A1 (2016 39
J Korean Med. 2016;37(1):77-89
http://dx.doi.org/10.13048/jkm.16008

pISSN 1010-0695 « eISSN 2288-3339

A2, A4, A8E
oirreteiohat stofnithst atstu

The Effects of Haedoksamul-tang on Oxidative Stress and Hyperlipidemia
in LPS-induced ICR Mouse

Gyu—ho Choi, Yu—sun Jung, Hyeon—cheol Shin

Department of Internal Medicine of Korean Medicine, College of Korean Medicine, Dae—gu Haany

University

Objectives: The present study was conducted to examine whether Haedoksamul-tang (HS), a traditional oriental herbal
medicine, have beneficail effects on anti-inflammation and dyslipidemia in lipopolysaccharide (LPS)-induced ICR

mouse.

Methods: Twenty four 8-week old male ICR mouse were divided into four groups: normal untreated; LPS treatment
only; HS 10 mg/kg plus LPS treatment; and HS 30 mg/kg plus LPS treatment. HS was orally administered per day
for 2days. Twenty-four hours after LPS injection (10 mg/kg/day, i.p.), all the mice were sacrificed, and serological
changes were evaluated. The levels of nuclear factor- ¥ B (NF- £ B), sterol regulatory element-binding transcription
protein 1 (SREBP-1) activity and cyclooxygenase-2 (COX-2), inducible nitric oxide synthase (iNOS), tumor necrosis
factor a (TNF-a), monocyte chemotactic protein 1 (MCP-1), acetyl-CoA carboxylase a (ACCa) expression were
analyzed in Western blot analysis.
Results: HS inhibited oxidative stress in the liver of LPS-induced ICR mice. The LPS-induced ICR mice exhibited
the increase of NF-« B activity and COX-2, iNOS, TNF-a, MCP-1 expressions in the liver, while HS treatment
significantly inhibited them. Moreover, The administration of HS significantly decreased the elevated serum
triglyceride and down-regulated the levels of SREBP-1, ACCa in the liver of LPS-induced ICR mice.

Conclusions: In conclusion, HS could have hepato-protective effects against the oxidative stress-related inflammation
and abnormal lipid metabolism.
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B (NF-xB), cyclooxygenase-2 (COX-2), inducible
nitric oxide synthase (iNOS), tumor necrosis factor
a (TNF-a),
(MCP-1)¢] Biotechnology
(Santa Cruz, CA, USA)ZH-H el o,
Dichlorodihydrofluorescein  diacetate (DCFDA)$}
dihydrorhodamine (DHR) 123> Molecular probe,
Inc. (Eugene, OR, USA)IIA] FJ313it) 2 & €%
Ao AREE kite AlFEEE (AL gen)ellA]
AsIa, o] 9ol BE A2k Sigma Aldrich (St.
Louis, MO, USA)Z5-H T-9438te] A&kt

monocyte chemotactic

A=

protein 1

Santa Cruz

4, Cytosol extract

Z2+22) 100 mgS 100 mM Tris-HCI (pH 7.4), 20
mM  B-glycerophosphate, 20 mM NaF, 2 M
Na;VO,;, 1 mM EDTA, 0.5 mM PMSF, 1 uM
pepstatin, 80 mg/L trypsin inhibitor7} 3ZgHE
homogenate buffer 1 ml (10 mM HEPES (pH 7.8),
10 mM KCl, 2 mM MgCl,, 1 mM DTT, 0.1 mM
EDTA, 0.1 mM PMSF)$} 37 d-5-02 2314 st
o 7] 347] (Bio Spec Product, USA)Z &3} 3}
Atk MEZEZol HHES F7] fs 4TelA
12,000 rpm &2 15%-7F %Q% ST

5. Nuclear extract

7+22 100 mgS 500 ul hypotonic buffer A (10

Table 1. Composition of Haedoksamul—tang

% ICR mouse?] ABIAEd 2 & uxdZFo| nX= a7 (79)

mM HEPES (pH 7.8), 10 mM KCl, 2 mM MgCl,,
1 mM DTT, 0.1 mM EDTA, 0.1 mM PMSF)ol| ¥
o] A7} el A 22 34)7] (Bio Spec Product,
USA)Z #2183 10% NP-40 &9 62.5 ulS 3
7¥3ke] 12,000 rppm & 3037F AAlEEEd) o
27 Aol & 38 10% NP-407} B3 buffer
Aol 3 o] 12,000 rpmOE YA EEE AL,
100 pl9] buffer B (50 mM HEPES, 50 mM KClI,
0.3 mM NaCl, 0. mM EDTA, 1 mM DTT, 0.1
mM PMSF, 10% glycerol)Z #718] A¥-f-A171 =
4ColA 12,000 rpmO.Z 1057t FAEEEI)

kel S 23 4SS R E o] -80TolA

R ]

By w9l

ot 1%
e

6 SIREAM

|2 o

Aol A Ade s At d3s
Atk FA triglyceride:= triglyceride assay kitZE /‘}
&ato] AlFAE (A1 ¥k ] protocolol wet =74}

O:l]:]_ g;ﬂ NJ—L 5 I.Lloﬂ /\] ok 200 lvl-l 7(,]7]_@_ —? 3
7°Col| A 587} incubate 3+ 3 540 nmolA] FF=
£ S48t

7. ROS, TBARS &%

ROSE 7437l #Istel RoSel & 2,
7-dichlorodihydrofluorescin  diacetate (DCFDA)7}
2balslo] &3g9] 2, 7-dichlorofluorescein (DCF)7}

Herb name Scientific name Amounts (g)
s Scutellaria baicalensis George 4
HH Coptis chinensis Franch. 4
B Phellodendron amurense Ruprecht 4
HEf- Gardenia jasminoides Ellis 4
d Angelica acutiloba (S. et Z.) Kitagawa 4
N Cnidium officinale Makino 4
1754 Paeonia latiflora Pall. 4
ARz Rehmannia glutinosa (Gaetner) Libosch. 4
Total 32
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Fig. 1. Inhibition effects of HS on serum and hepatic oxidative stress in LPS—induced ICR mice, Serum ROS (A), hepatic ROS
(B), hepatic TBARS (C) levels, N: normal group, Veh: vehicle—treated mice, HS10: HS 10 mg/kg treated mice, HS30: HS 30 mg/kg treated
mice, Bars represent means + SD, ** P ( 0,01 versus vehicle—treated mice values,
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Fig. 2. Effects of HS on NF—« Bp65 activity in LPS—induced

ICR mice liver, N: normal group, Veh: vehicle—treated
mice, HS10: HS 10 mg/kg treated mice, HS30: HS 30 mg/kg
treated mice. Histone was used for loading control. Bars
represent means + SD, * P ¢ 0,05, *** P ( 0,001 versus
vehicle—treated mice values.
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Fig. 3. Effects of HS on COX-2 and iNOS expressions in LPS—induced ICR mice liver, COX-2 (A) and iNOS (B) protein
expressions in liver, N: normal group, Veh: vehicle —treated mice, HS10: HS 10 mg/kg treated mice, HS30: HS 30 mg/kg treated mice,
B—actin was used for loading control, Bars represent means + SD, * P { 0,05, ** P { 0,01, *** P { 0,001 versus vehicle—treated mice values,
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Fig. 4. Effects of HS on TNF—a and MCP-1 expressions in LPS—induced ICR mice liver, TNF-a (A) and MCP-1 (B) protein
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Effects of HS on serum and hepatic triglyceride levels in LPS—induced ICR mice, Serum triglyceride (A), hepatic

triglyceride (B) levels, N: normal group, Veh: vehicle—treated mice, HS10: HS 10 mg/kg treated mice, HS30: HS 30 mg/kg treated mice,
Bars represent means = SD, * P { 0.05, ** P { 0.01, *** P ( 0.001 versus vehicle—treated mice values,
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Fig. 6. Effects of HS on SREBP—1 activity and ACCa expression in LPS—induced ICR mice liver, SREBP-1 (A) activity and
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