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The Effects of the Sasa Borealis Leaves Extract on Plasma Adiponectin, Resistin, C-Reactive
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ABSTRACT

As obesity is known to be related to hyperlipidemia, diabetes and coronary heart disease, and other chronic diseases,
many researches have focused on functional food materials showing anti-obesity activity. The adipokines secreted by
adipose tissue, resistin and adiponectin are known to play an important role in the pathogenesis of chronic diseases
directly. C-reactive protein and homocysteine are molecules regulated by adipose tissue indirectly also relate to the
chronic diseases. This study was performed to study of the anti-obesity effects of Sasa borealis in diet-induced obese
mice (C57/BL6J). The mice were divided into four group: NFD (Normal fat diet), HFD (High fat diet), BSE (High
fat diet containing 5% of 70% ethanol extract of Sasa borealis leaves), BLW (High fat diet containing 5% of water
extract of Sasa borealis leaves) . The experimental diets were fed for 11 weeks. The final body weight of the mice in the
groups of BSE and BLW groups were significantly lower than the HFD group. The effects of weight reduction were
due to reduced body fat accumulation. The adiponectin levels are significantly decreased in HFD group compared than
NFD group and increased taken by Sasa borealis containing diet. The resistin levels are not significantly different
between experimental groups. The CRP and homocyteine levels are significantly higher in HFD group than NFD group
and significantly decreased by Sasa borealis containing diet, especially BLW group. These results indicate that orally
administered Sasa borealis not only has the effect of reducing the body weight and total fat weight, but preferable effect
in adiponectin levels and related molecules as CRP and homocysteine. Therefore we expect the Sasa borealis may have
an anti-obesity function and anti-metabolic syndrome effect in diet-induced obese mice. (Korean J Nutr 2007; 40(4):
303~311)
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Table 1. Diet composition of the normal fat diet and the high fat
diet
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Ingredient Normal fat diet  High fat diet
(g/kg) (g/kg)
Casein, Lactic 200.00 200.00
L-Cysteine 3.00 3.00
Corn starch 397.49 48.19
Sucrose 100.00 100.00
Maltodextrin 132.00 132.00
Cellulose 50.00 50.00
Soy bean oil 70.00 70.00
Shortening 0.00 330.00
t-Butyltetra hydroquinone 0.01 0.01
Mineral mixture" 35.00 50.00
Vitamin mixture” 10.00 14.30
Choline bitartrate 2.50 2.50

1) AIN93G Mineral mixture (g/kg): Calcium carbonate anhy-
drous (40.04% Ca) 357.00: Potassium phosphate monobasic
(22.76% P, 28.73% K) 196.00; Potassium citrate H,O (36.16% K)
70.78: Sodium chloride (39.34% Na, 60.66% CI) 74.0; Potassium
sulfate (44.87% K, 18.39% S) 46.60; Magnesium oxide (60.32% Mg)
24.00: Ferric citrate (16.5% Fe) 6.06: Zinc carbonaate (57.47%
In) 1.65: Sodium meta-silcate 9H.O (9.88% Si) 1.45; Manganous
carbonate (47.79% Mn) 0.6, Cupric carbonate (57.47% Cu) 0.30;
Chromium potassium sulfate 12H,0 (10.42% Cr) 0.275; Boric acid
(17.5% B) 0.0815: Sodium fluoride (45.24% F) 0.0635, Nickel car-
bonate (45% Ni) 0.0318, Lithium chloride (16.38% Li) 0.0174, So-
dium selenate anhydrous (411.79% Se) 0.01025; Potassium ion-
ate (59.3% 1) 0.01; Ammonium paramelybdate 4H,O (54.34%
Mo) 0.00795; Ammonium vanadate (43.55% V) 0.0066; Pow-
dered sucrose 221.026

2) AIN93G Vitamin mixture (g/kg): Nicotinic acid 3.000: Cal-
cium pantothenate 1.600; Pyridoxine-HCI 0.600; Riboflavin 0.600:
Folic acid 0.200: Vitamin B-12 2.500; Vitamin E acetate (500
1U/g) 15.000; Vitamin A Plamitate (500,000 IU/g) 0.800; Vitamin
D-3 (400,000 1U/g) 0.250: Vitamin K-1 0.075: powdered sucrose
967.23

x12]% CBC Bottleoll ¥ ice boxdl A7) 3 QA%
2712 3,000 rpm, 4CollA 1587 44 7 & 935
Balsled 84 A7kx] —70°CeIA RAsT)

a3t Adiponectin % resistin & 573

83} adiponectin &%= Mouse Adiponectin (BioVen-
der Laboratory Medicine, inc. Czech Republic) KitE
AREERA 01 resistin %+ Mouse Resistin (BioVen-
der Laboratory Medicine, Inc. Czech Republic) KitE
AREEHe] ELISA ¥ o2 S3silct

Y7 C-reactive protein % homocysteine 5= &7

A CRP &%+ active murine CRP ELISA Kit (Dia-
gnostic systems Laboratory, Inc. USA) & 0|43} &
Akt Hey 5+ trinbutylphosphine g o] &3}
ANFE SN § A FHAAF)3, ammonium 7-
fluorobenzo-2-oxa-1,3-diazole-4-sulphonateS ARl
HTAE THEo] HPLCE w438H5% AlZ2H Kit (Im-
mundiagnostik AG, Inc. Germany) & ©]&3t] #4311
on o] column prodigy ODS2, 150 X 3.2 mm, 5 #m
(Phenomenex), Adsorbosphere C18, 3 cm guard co-
lumn (Alltech) & AR5

SHIAE

RE EAEAL SPSS (Statistical Package for the
Social Science) version 12.02 o] &3] 7Y A
7 FFAE etk NFDT% HFDT9] Aol 57
HEE T-A4E 014319 p<0.05 014 A3tk HFD
¢} BSEZ ¥ BLWZ9 zlol= JduiAEAHEA (Onw-

way analysis of variance) & gt $ @ =0.0557F°I4 Du-

(=

ncan’s multiple range test2 2432 7AAsIcE z2+ 2
Q17ke] A A= Pearson’s correlation coefficient® 723

Zahivk

A7 Ft AT WEE B o] AHFEL Fig. 13} Ta-
] HFDi (19.40 + 0.14 @) %
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Fig. 1. Changes of body weight during the total experimental
periods. 1) Significantly different between the NFD and the HFD
by t-test (+: p <0.05, +++ p <0.001), 2) Significantly different
between three experimental groups by ANOVA (x: p <0.05, **:
P<0.01, =#*: p<0.001).
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Table 2. Effect of Sasa borealis leaves extract on body weight, food intake, and adipose tissue weights in C57/BLéJ mice

NFD HFD BSE BLW
Body weight
Initial (g) 24.40 + 0.48"***? 3286+ 0.55 332 + 1.00 3293+ 0.89
Final (g) 23.49 = 0.67*** 36.06 = 0.84™ 30.16 = 0.60° 31.53 = 0.58°
Food intake
Food intake (g/11 wks) 217.76 + 16.20 206.69 + 18.60 223.00 = 27.50 24189 + 472
Calorie intake (kcal/11 wks) 871.03 * 64.80" 1155.39 + 103.98 1187.27 + 146.38 1287.81 = 25.14

NFD: mice fed the normal fat diet, HFD: mice fed the high fat diet, BSE: mice fed the high fat diet containing 5% Sasa borealis
leaves ethanol extract, BLW: mice fed the high fat diet containing 5% Sasa borealis leaves water extract.

1)} Values are mean =+ S.E. 2) Significantly different between the NFD and the HFD by t-test (x: p <0.05, **+: p <0.001). 3) Means
with different smallll letters within a row are significantly different between three experimental groups by ANOVA with Duncan'’s

multiple range test (p <0.05)
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Fig. 2. Effect of Sasa borealis leaves exiract on body fat accumulation in C57/BL6J mice NFD: mice fed the normal fat diet, HFD:
mice fed the high fat diet, BSE: mice fed the high fat diet containing 5% Sasa borealis leaves ethanol exiract, BLW: mice fed the
high fat diet containing 5% Sasa boredalis leaves water extract. 1) Significantly different between the NFD and the HFD by t-test (x: p
<0.05). 2) Means with different small lefters within a column are significantly different between three experimental groups by
ANOVA with Duncan's muttiple range test (p <0.05). 3) Upper and 4) Lower stack bar represent the subcutaneous and visceral fat

pad weight, respectively.
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Fig. 3. Effect of Sasa borealis leaves extract on plasma adiponectin and resistin levels in C57/BL6J mice. NFD: mice fed the normal fat
diet, HFD: mice fed the high fat diet, BSE: mice fed the high fat diet confaining 5% Sasa borealis leaves ethanel exiract, BLW: mice
fed the high fat diet containing 5% Sasa boredafis leaves water extract. 1) Significantly different between the NFD and the HFD by t-
test (¥: p <0.05). 2) Means with different small letters within a column are significantly different between three experimental groups
by ANOVA with Duncan’s multiple range test (p <0.05). 3) Means are not significantly different between NFD and HFD. 4) Means are

not significantly different between three experimental groups.
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fig. 4. Effect of Sasa borealis leaves extract on plasma C-reactive protein and homocysteine levels in C57/BL&J mice. NFD: mice fed
the normal fat diet, HFD: mice fed the high fat diet, BSE: mice fed the high fat diet containing 5% Sasa borealis leaves ethanol
extract, BLW: mice fed the high fat diet containing 5% Sasa borealis leaves water extract. 1) Means are not significantly different
between NFD and HFD. 2) Means with different small letters within a column are significantly different between three experimental
groups by ANOVA with Duncan's multiple range test (x: p <0.05). 3) Significantly different between the NFD and the HFD by t-test
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Fig. 5. Correlations between body weight and plasma adiponectin,

resistin, C-reactive protein, and homocysteine levels.
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