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Effects of Samhwangsasim-tang on obesity-related
metabolic disease in mice

Ju-young Lee - Yoon-bum Kook’

Dept. of Formula Science, College of Korean Medicine, Sangji University
Wonju Sangjidae-gil 83, Korea

ABSTRACT

Objectives : Samhwangsasim-tang (SHSST) is a traditional Korean medication, which has been used in
Korea for treatment of hypertension and chest pain. Hyperlipidemia and inflammation could influence
hypertension and chest pain. This study investigated whether and how SHSST reduces the hyperlipidemia
and inflammation related to high-cholesterol diet-induced obesity in rats.

Methods : Mice were divided randomly into four groups: the normal diet group, high-cholesterol diet group,
low dose treatment group supplemented with 30% ethanol extract of SHSST (L) and high dose treatment
group supplemented with 80% ethanol extract of SHSST (H). L and H groups were orally administered with
SHSST at the dose of 50mg/kg a day respectively and others were administered with the same volume of
physiological saline.

Results : Administration of SHSST resulted in a decrease in serum levels of total cholesterol and
low-density lipoprotein. Expression of hepatic genes(SREBP2, LXR, LDLR, and HMG-CoA) related with
cholesterol metabolism was also suppressed. In addition, SHSST decreased the expression of
inflammation-related gene (TNF-«, IL-6, ICAM-1, VCAM-1, TGF-31 and fibronectin). Histological examinations
also showed that the size of the adipocytes was smaller in the SHSST treated group than in the
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high-colesterol diet group. In an in vitro study, SHSST inhibited the production of nitric oxide in a

concentration-dependent manner.

Conclusions : This study indicates that SHSST has anti-hyperlipidemia and anti-inflammatory effects. It may
also suggest that SHSST may be alternative therapy for treatment of hyperlipidemia and its complications.

Keyword : Samhwangsasim-tang (SHSST), anti-hyperlipidemia, anti-inflammatory, obesity, alternative therapy
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Table 1. Primer Sequences and PCR Conditions.

Gene name Tm(°C) Size(bp) Sequence 5-3
N . = . F: CAAAGTCTGCAACATGGCTAGA
Low density lipoprotein receptor (LDLR) 55 274 R: GTTGTCCAAGCATTCGTTGGTC
Sterol regulatory element binding 55 115 F: ATCGCAAACAAGCTGACCTG
transcription factor 1 (SREBPlc) R: AGATCCAGG GAGGTGGG
. —— F: TCCTACACGAGGATCAAGCG
Liver X receptor (LXR) 55 119 R AGTCGCAATGCAAAGACCTG
3-hydroxy-3methylglutary-CoA 55 285 F: GTGGCAGAAAGAGGGAAAGG
(HMG-CoA) R: CGCCTTTGTTTTCTGGTTGA
TINF- 55 275 F: AACATCCAACCTTCCCAAACG
«@ R: GACCCTAAGCCCCCAATTCTC
1L-6 = 638 F: ATG AAC TCC TTC TCC ACA AGC GC
2 R: GAA GAG CCC TCA GGC TGG ACT
e . F: GGCCTCAGTCAGTGTGA
ICAM- = 200 R: AACCCCATTCAGCGTCA
AN = F: CCGGATTGCTGCTCAGATTGGA
VCAM- » 11 R: AGOGTGGAATTGGTCCCCTCA
N = F: CCCAGCATCTGCAAAGCTC
TGE-B » 27 R: GTCAATGTACAGCTGCCGCA
Fib " 55 270 F: CCCATCAGCAGGAACACCTT
tbronectin » R: GGCTCACTGCAAAGACTTTGAA
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Table 2. Effects of SHSST on Total Body Weights in Experimental Mice.

Body weights(g)

CON HC L H
1 week 2270 2213 273 22,99
wee +1.13 +0.89 +1.06 +0.98
o0 week 23.94 26.28 2322 23.60
wee +1.07 +1.20° +1.98™ +0.83°"

The data are shown as the mean + S.D. (n =
with high-cholesterol diet group (HC),

10). #p<0.05 compared with the normal diet group (CON). *p<0.05 compared
#%p<0.01 compared with HC,

#:xp<(0,001 compared with HC. There were no big

differences between total body weights of each groups in first week but the 20" week total body weights of HC group was
increased compared with that of CON group. Total body weights of treatment groups supplemented with 30% ethanol extract
of SHSST (L), treatment groups supplemented with 80% ethanol extract of SHSST (H) groups were suppressed compared
with total body weights of HC group at final week of experimental period.
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Figure 1. Effects of SHSST on total cholesterol levels
in experimental mice.

The data are shown as the mean SD (n 10).
#p<0.001 compared with CON(normal diet group). #p<0.01
compared with CON. *p<0.05 vs. HC, **p<0.01 vs. HC,
***p<0.001 vs. HC. Administration of SHSST suppressed
the plasma levels of total cholesterol (TC) and low-density
lipoprotein (LDL).
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Figure 2. Effects of SHSST on cholesterol metabolism
related hepatic gene.
Data were normalized to the GAPDH mRNA levels and then
compared to CON(normal diet group) group measurements,
which were assigned a value of 1.0. Each bar represents
the mean + S.D. of 3 independent experiments of the
RNA from 10 mice per each group. #p<0.001 compared
with CON. *p<0.05 vs. HC, **p<0.01 vs. HC, ***p< 0.001
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Fig. 3 . Effects of SHSST on Nitric oxide (NO) production in macrophage cell.

The Experiments were performed three times. The data are shown as the mean %
***p<0.001 vs. HC. NO productions were suppressed in SHSST

CON(normal diet group). **p<0.01 vs. LPS+INT,

SD. #p<0.001 compared with

concentration-dependent manners. Furthermore, the higher concentration of SHSST, the NO productions were lower.
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Fig. 4. Effects of SHSST on inflammation related gene
in vascular tissue.

Data were normalized to the GAPDH mRNA levels and
then compared to CON group measurements, which were
assigned a value of 1.0. Each bar represents the mean
SEM of 3 independent experiments of the RNA from 10
mice per each group. #p<0.001 compared with CON.
*p<0.05 vs. HC, **p<0.01 vs. HC, ***p< 0.001 vs. HC.
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