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Antihyperlipidemic Effect of Complex of Medicinal Plant Products
on Hyperlipidemic Rats Induced by High Cholesterol Diet
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ABSTRACT : The HWND_GO02 (Salvia miltiorrhiza Bunge, Crataegus pinnatifida, Polygonum multiflorum Thunberg, Cnid-
ium officinale Makino) and HWND_GO03 (Cinnamonum cassia Blume, Salvia miltiorrhiza Bunge, Crataegus pinnatifida,
Polygonum multiflorum Thunberg, Cnidium officinale Makino, Allium macrostemon Bunge) are new natural mixture com-
posed with several oriental herbs. The aim of the present study was to investigate the effects of HWND extracts on high cho-
lesterol diet (HCD)-induced hyperlipidemic rats. Male Sprague-Dawley rats were divided into five groups: control, HCD,
atorvastatin (5 mg/kg, po), ethanolic extracts of HWND_G02 (1,000 mg/kg, po) and HWND_G03 (1,000 mg/kg, po) were
administered to the HCD-induced hyperlipidemic rats for 4 weeks to evaluate their anti-hyperlipidemic activities. HWND
extracts markedly decreased body and liver wight gain, and recovered serum lipid levels, such as total cholesterol (TC), trig-
lycerides (TG), low density lipoprotein-cholesterol (LDL-C) and high density lipoprotein-cholesterol (HDL-C) in the HCD-
induced hyperlipidemic rats. Furthermore, the lipid levels (TC and TG) and the lipid accumulation were significantly low-
ered in the liver tissue of HWND-administrated rats. After a HCD, each group had a lower atherogenic index (AI) compared
to the HCD group. In conclusion, these data suggest that HWND extracts could be the candidate for the material to prevent
hyperlipidemia.
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allii Macrostemi), 1A (Cinnamomi ramulus)E T7/33F3 A}

839k o5 T4 RO St 4R AVE f
W Aol E3E PEet Gom, F7HAQ e B
d AsHow PHEES ARSUAT (Kooh e al, 2013).

HWND_G02 % G03¢] 7P & H]&g A3k AR}, A8t
FL, Tk Al IAGFE] A8l EFHolel= Bavt Al
x| 9o el 7= WX al Yt (Ji and Gong,
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HPLC:E alliance €2695 system (Waters, Milford, MA)S-
olgatol BAaAT. 77te] AR Somg S Fatol 0%
MeOH 10ml o] &3A17]2Z, 02mm AHAX] FE Millipore,
Seoul, Korea)E ©]-€3}>] HPLC #2499l AM&351$tt. HWNDS]
F2/d %< chlorogenic acid, tetrahydroxystilbene, salvianolic
acid 2 ligustilideol] thate] $HiA]S Table 28] 271l weh
2493199tk HWND G02 2 HWND G039] FoAE Shake
Table 3] WERAAT.

SD rat (Sprague-Dawley rat, |
Shilo] 9 &3 (Eumseong, Korea)ollA
TIPS 7EE T A7 et
AFE (Rodent NIHO31 Open Formula Auto, Zeigler Bros,

Table 1. The compositions of medicinal plant products.

Amount (g)
Scientific name Origin
HWND_G02 HWND_G03

Cinnamonum cassia Blume Korea - 10
Salvia miltiorrhiza Bunge Korea 20 16
Crataegus pinnatifida Korea 40 28
Polygonum multiflorum Korea 30 16
Thunberg
Cnidium officinale Makino  Korea 10 10
Allium macrostemon Bunge Korea - 20

Total amount 100 100




Table 2. HPLC conditions for quantitative analysis.

Item Conditions
Detection
wavelength (nm) 302
Column Luna C;5(250 mm x 4.6 mm, 5.0 mm)
Column oven (C) 30
Flow rate (m¢/min) 1.0
Injection volume (1) 10.0
. A: 0.1% formic acid in water
Mobile phase (pH 2.75)

B: Acetonitrile
0-8 min, 5% B, 8-50 min, 5-85% B,
50-58 min, 85% B, 58-60 min 85-5%
B, 60-70 min 5%

Table 3. The contents of chlorogenic acid, tetrahydroxystilbene,
salvianolic acid and ligustilide in HWND extracts (n = 3).

Compounds HWND_G02 (mg/g) HWND_GO03 (mg/g)
Chlorogenic acid 0.73 £ 0.11 0.69+£0.12
Tetrahydroxystilbene 0.72 £ 0.08 0.48 £ 0.08
Salvianolic acid 13.68 £ 1.14 11.35+0.93
Ligustilide 5.42 +0.62 4.65 £ 0.31
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HPLC chromatograms of (A) the standard mixture, (B) HWND _G02 and (C)

HWND_GO03. 1; chlorogenic acid (21.704 min), 2; tetrahydroxystilbene (26.258 min), 3;
salvianofic acid (31.678 min), 4; ligustilide (49. 435 min).

Table 4. The body weights, liver weights and the ratios of liver to
body weights in rats.

Group Liver weight (g) Body weight (g) Liver/Body (%)
Con 16.4+2.0 496.5 £ 47.8 3.33+£0.54
HCD 26.9 £ 5.5% 582.0 £ 89.7* 4.62 +0.56*
ATO 245+ 45 571.6 £73.9 4.26 +£ 0.32**
HWND_C02 23.8%4.1 577.2 £ 60.1 4,35 + 0.371**
HWND_CO03 22.2 £ 2.4*%% 5426 £43.3%* 4.15 £ 0.33**

Values are means * SD for five experiments. *Significantly different
from control group (p < 0.05). **Significantly different from HCD
group (p < 0.05). Con; control, HCD; high-cholesterol diet,
ATO; high-cholesterol diet + atorvastatin, HWND_GO02; high-
cholesterol diet + HWND_G02, HWND_G03; high-cholesterol
diet + HWND_GO03.
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aH o7 7+A4E9t} HDL-c= ETa vlwste] vxd
Z frolA ZaslEA T HWND G027l A& 5.8 mg/de,
HWND GO037-& 2.8 mg/d¢ 3| EA|Z o}, T3k 5 48R 4=
J_;qaﬂz xhﬂr]_q oLg],;q\:E J]_ol- 3 2= L 9}1\.‘:_ ] 0]7] U’H"‘
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Fig. 2. Effect of HWND extracts on the serum lipid levels and atherogenic index in
HCD-induced hyperlipidemic rats. On day 28, the blood sample was collected from
postcaval vein and the serum was prepared. The amount of lipid levels and athrogenic
index in serum was measured by ELISA. Values are means + SD for five experiments.
*Significantly different from control group (p <0.05). **Significantly different from
HCD group (p <0.05). Con; control, HCD; high-cholesterol diet, ATO; high-
cholesterol diet + atorvastatin, HWND_GO02; high-cholesterol diet + HWND_G02,
HWND_GO03; high-cholesterol diet + HWND_G03.
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1781U/L %Z+4, GPT: 184IUL 7%H2)3 HWND G03+
(GOT: 191U/L #24, GPT: 21 IU/L #24) ol f24 A
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Fig. 3. Effect of HWND extracts on the serum hepatic levels
in HCD-induced hyperlipidemic rats. On day 28, the
amount of GOT and GPT in the serum was measured
by ELISA. Values are means + D for five experiments.
*Significantly different from control group (p <0.05).
**Significantly different from HCD group (p <0.05).
Con; control, HCD; high-cholesterol diet, ATO; high-
cholesterol diet + atorvastatin, HWND_G02; high-

cholesterol diet + HWND_G02, HWND_GO03; high-
cholesterol diet + HWND_C03.
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Fig. 4. Effect of HWND extracts on the liver lipid levels in
HCD-induced hyperlipidemic rats. On day 28, the
amount of TC and TG in liver tissue was measured by
ELISA. Values are means+SD for five experiments.
*Significantly different from control group (p <0.05).
**Significantly different from HCD group (p <0.05).
Con; control, HCD; high-cholesterol diet, ATO; high-
cholesterol diet + atorvastatin, HWND GO02; high-
cholesterol diet + HWND_G02, HWND_G03; high-
cholesterol diet + HWND_C03.
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(B)

Fig. 5.

Effect of HWND extracts on the fatty liver tissue in
HCD-induced hyperlipidemic rats. (A) Representative

images of the liver isolated from HCD-induced
hyperlipidemic rats. (B) Oil-Red O staining of the liver
tissue. Con; control, HCD; high-cholesterol diet, ATO;
high-cholesterol diet + atorvastatin, HWND_GO02; high-
cholesterol diet + HWND C02, HWND_GO03; high-
cholesterol diet + HWND_G03.
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