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Abstract

Anti-atherosclerotic Effects of Herbal Formulas for Sasang Constitutional Medicine

Ohn-Soon Kim, Ye-Ji Kim, Hyeun-Kyoo Shin
Basic Herbal Medicine Research Group, Korea Institute of Oriental Medicine.

Objectives

The purpose of this study was to investigate the anti-atherosclerotic effects of 4 herbal formulas for Sasang constitutional
medicine (Yeoldahanso-tang: YDHST, Yanggyeoksanhwa-tang: YGSHT, Cheongsimyeonja-tang: CSYJT and Taeeumjowi-
tang: TEJWT).

Methods

The antioxidant activities of herbal formulas were studied by measuring free radical scavenging activities on ABTS
and DPPH. The inhibitory effects on LDL oxidation was evaluated by the formation of TBARS, REM and fragmentation
of apolipoprotein B-100 (ApoB). Effects of herbal formulas on macrophage lipid accumulation were determined
in native LDL and LPS co-incubated macrophages using Oil Red O staining.

Results

The scavenging activities on ABTS and DPPH of herbal formulas were increased in dose-dependent manner
(YDHST>YGSHT>CSYJT>TEJWT). Herbal formulas reduced the oxidation properties of LDL induced by CuSOs.
YDHST, YGSHT and CSYJT showed strong suppressive effect on LDL oxidation than TEJWT. In addition, YDHST,
YGSHT and CSYJT significantly inhibited foam cell formation in LDL/LPS stimulated RAW 264.7 cells.

Conclusions
These results demonstrate that YDHST, YGSHT and CSYJT have potentials on anti-atherosclerosis by antioxidative
effect and suppressive effect on LDL oxidation.
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Table 1. Combinations of Crude Drugs in Herbal Formulas
Componented crude drugs (g)
YDHST” YGSHT” csyyr TEJWT"
at Puerariae Radix 15.0
s Scutellariae Radix 7.5 3.75
A Angelicae Tenuissimae Radix 7.5
=) Raphani Semen 3.75 3.75 7.5
pabe| Platycodonis Radix 3.75 3.75
s Cimicifugae Rhizoma 3.75
2 Angelicae Dahuricae Radix 3.75
AA%  Rehmanniae Radix 7.5
AFES Lonicerae Flos 7.5
AN Forsythiae Frucus 7.5
ARX| R} Gardeniae Fructus 3.75
u}-a} Menthae Herba 375
AR Anemarrhenae Rhizoma 3.75
A3 Gypsum 375
Hlkz Saposhnikoviae Radix 3.75
A Schizonepetae Spica 3.75
AR5 Nelumbinis Semen 7.5
Akek Dioscoreae Radix 7.5
HAEE  Asparagi Radix 3.75
WEE  Liriopis Tuber 375 3.75
44 Polygalae Radix 3.75
ESR Acori Graminei Rhizoma 3.75 3.75
ARz Zizyphi Spinosi Semen 3.75
49kS  Longanae Arillus 3.75
i 2191 Thujae Semen 3.75
=3t Chrysanthemi Flos 3.75
o]l Cocicis Semen 11.25
& Castaneae Semen 11.25
QxR Schizandrae Fructus 3.75
w}3k Ephedrae Herba 3.75
Total (g) 45 45 52.5 48.75
Yield (%) 29.0 16.2 20.5 19.9
a)Yeold.ahzmso—ta.ng, b)Yanggyeoksanhwa-tang, C>Cheongsimyeonja—tzmg and d>'I‘a.eeumjowi—ta.ng

L. DPPH 2tC|Z 275 £
1-1-diphenyl-2-picrylhydrazyl (DPPH, Sigma Chemical
Co) THIZHS o] &3t ksl 2L 96 well plaees:
o] &3} /\a]}‘]g}?i‘:]ﬁ. 96 well plateoﬂ 0.15 mM9]
DPPH 87} AR S Ea10] ALl 3087 1S

AL 517 nmolA 355 ST 2 AW
FE2E9 Plsts AEE 52l 4viQl DMSOE
EF o2 st o] tigh Bz AASE W
TEE e S8 E 9131 Viamin CE
AHE-3H AT

DPPH radical scavenging activity=(1 — Aqmpie/ Aconezol) x 100
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aOE T H W

MA) 100 ugPJr Al
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Table 2. Scavenging Effects of Herbal Formulas on ABTS radical.
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Herbal formulas Concentration(jlg/mL) Scavenging effect(%) RC501)(11g/mL)
12.5 35.46+2.45
YDHST" 25 58.48:0.78 23.07+1.35
50 91.22+1.31
12,5 28.63+0.66
YGSHT” 50 73.14:0.37 37.740.94
100 97.24+1.37
50 30.83+1.32
csyyT” 200 74.71:1.96 117.28:1.48
400 98.38+0.87
50 23.31+0.82
TEWT” 200 55.75:1.18 204.84:2.15
400 81.72+2.54
. . 25 42.94+2.32
Vitamin C 10 96.82+1.05 3.03+1.56

l)Concentration required for 50% reduction of ABTS -
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Fig. 1. DPPH radical scavenging activity of herbal formulas. YDHST: Yeoldahanso-tang, YGSHT: Yanggyeoksanhwa-tang,
CSYJT: Cheongsimyeonja-tang and TEJWT: Taeeumjowi-tang. Each value is the mean + S.EM. of triplicate determinations.
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Fig. 2. Effects of herbal formulas on Cu’

“-induced lipid peroxidation in LDLs. Indicated concentrations of herbal formulas

or Vitamin C (50 ug/mL) and LDLs were incubated with CuSO4 for 6 h at 37°C. The level of LDLs was assessed
by TBARS. YDHST: Yeoldahanso-tang, YGSHT: Yanggyeoksanhwa-tang, CSYJT: Cheongsimyeonja-tang and TEJWT.
Taeeumjowi-tang. Each value is the mean

+ S.E.M. of triplicate determinations.
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Fig. 3. Effects of herbal formulas on electrophoretic mobility of Cu**-induced oxidized LDLs. Indicated concentrations
of herbal formulas or Vitamin C (50 pg/mL) and LDLs were incubated with CuSOy for 6 h at 37°C. The
electrophoretic mobility of LDLs were detected by agarose gel electrophoresis. (A) The stained gel is
representative of two independent experiments. (B) Relative electrophoretic mobility (REM) indicated the
distances moved from the origin were calculated and presented. YDHST: Yeoldahanso-tang, YGSHT:
Yanggyeoksanhwa-tang, CSYJT. Cheongsimyeonja-tang and TEJWT: Taeeumjowi-tang.
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Fig. 4. Effects of herbal formulas on Cu’*-mediated ApoB fragmentation in LDLs. Indicated concentrations of herbal
formulas or Vitamin C (50 pg/mL) and LDLs were incubated with CuSO4 for 6 h at 37°C. LDLs were loaded
onto 6% SDS-PAGE for electrophoresis. The stained gel is representative of two independent experiments.
M, standard molecular weight markers. YDHST: Yeoldahanso-tang, YGSHT: Yanggyeoksanhwa-tang, CSYJT:
Cheongsimyeonja-tang and TEJWT: Taeeumjowi-tang.
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Fig. 5. Inhibitory effects of herbal formulas on the foam cell formation. RAW264.7 cells were co-incubated with
LPS (100 ng/mL) and LDL (50 ug/mL) for 24 h in the presence or absence of herbal formulas. The lipid
laden macrophages (foam cell) were stained for neutral lipids with oil red O. (B) The quantitative data
were presented means + S.E.M. *p < 0.01, as compared to cells cultured with LPS and LDL. YDHST:
Yeoldahanso-tang,  YGSHT:  Yanggyeoksanhwa-tang, ~ CSYJT:  Cheongsimyeonja-tang and ~ TEJWT:
Taeeumjowi-tang. Each value is the mean + S.E.M. of triplicate determinations.
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. ABTS ZUiZke] AASIS vwst 43} 55
Tt Egl FroEH o7 g 4
ol S7FIA S, 45 AWe] RGy w4 Grhsh
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