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The Extract of Aster glehni Leaves Rich in Caffeoylquinic Acids Prevents
Atherogenic Index, Oxidative Stress, and Body Weight Increase
in High-Fat Diet-induced Rats
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Abstract — In an attempt to find the activity of Aster glehni (Compositae) leaves on the obesity in vivo, 30% ethanolic extract
rich in caffeoylquinic acids was orally treated with 100 and 200 mg/kg for consecutive four weeks during feeding high-fat diet
in rats for 6 weeks. This extract prevented the increase of atherogenic index and body weight and oxidative stress from diet-

induced obese rats probably due to the pharmacological mechanism of the CQ complex.
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olof] MgkE-S 7late] Z §alrll & FRFEHAT
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Table I. Composition of basal and high-fat diet

Basal Diet Hyperlipidemic Diet

Ingredient %) (%)
Casein 20.0 20.0
DL-Methionine 0.3 0.3
Corn Starch 15.0 15.0
Sucrose 50.0 345
Fiber" 5.0 5.0
Corn oil 5.0 -
AIN-mineral Mixture” 3.5 3.5
AIN-vitamin Mixture” 1.0 1.0
Choline Bitartate 0.2 0.2
Beef Tallow - 20.5

Cellulose : Sigma Co. LTD., USA

“Mineral mixture based on the pattern of Rogers and Haper
(1965) contain the following (g/kg diet): calcium phosphate
dibasic  500.0, sodium chloride 74.0, potassium citrate
monohydrate  220.0, potassium sulfate 52.0, magnesium
oxide 24.0, magnesium carbonate 3.5, ferric citrate 6.0, zinc
carbonate 1.6, cupuric carbonate 0.3, potassium iodate 0.01,
chromium potassium sulfate 0.55, sucrose, finely powered
make 1,000

»Vitamin mixture (g/kg diet): thiamine HCI 0.6, biotin 0.02,
riboflavin 0.6, cyanocobalamine 0.001, pyridoxine HCl 0.7,
retinyl acetate 0.8, nicotinic acid 3.0, DL-tocopherol 3.8,
Ca-pantothenate 1.6, 7-dehydrocholesterol 0.0025, folic acid
0.2, methionine 0.005, sucrose, finely powered make 1,000

olsled ZAE kit(AM 202-K, Asan)Z A-&-3sle] 213
o} Wygel A & A A] 9F(cholesterol esterase 20.5 U/L,
cholesterol oxidase 10.7 U/L, sodium hydroxide 1.81 g/L
)2 4 F £-35)] A (potassium phosphate monobasic
13.6 g/L, phenol 1.88 g/L )l 83llst &<ol] Al5 20 pl
of A% A 3.0mlE H7HsE & 37°ColA 5 ¥3F
incubationdtd A1F blankE tHZ=Z 3 500 nmol|A] &3
L= 243 B el S d5 e mg/dlE
FA8A

Triglyceride &2k & — McGowan 5¢] Wo)'? Fa}
o] ZAE kit(AM 157S-K, Asan)S A&3to] A& 3T}
Wy oA g A A] SK(lipoprotein lipase 10800U, glycerol
kinase 5.4U, peroxidase 135000U, L-o-glycerophosphooxidase
160 U 3Hr)yS S4AoF 83l [N,N-bis(2-hydroxyethyl) -2-
aminomethane sulfonic acid 0.427 g/dl -0l 833t &<
off Al 20 plol] ZAISE GA 3.0 mle H7keE § 37°C
ol A 10%7}F incubationdte] A]SF blankE UIZZ I+
500 nmellM F2=E SA6IAT FF Al &5 25
TFE my/dlE AT

Phospholipid &2 £& — Chen 3 Aladjem®] &8 "
o] o&le] ZA|E Kkit(latron Chem. Co.)S ARE-3le] A& 3}
St W Aol Al g4 A eF (phospholipase 3.9 U, choline
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oxidase 5.6 U, peroxidase 3.6 U, 4-aminoantipyrine 0.3252 mg
Sk )YS @A 9F g3l [tris(hydroxymethyl)-aminomethane
6.057 mg &+r ]Oﬂ S35t g AlF 20 ploll ZAIgE a4
Al 3.0mlS FH71sE & 37°Coll A 2087} incubationd}]
3¢ 500 nmellM F3EE SAsIATE E5 Al
-1 ?:-]'%b% mg/dli i"’-}‘] ]’/v\
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Fsted &A1Y 3.0mish & Eate] 37°Coll A 5E7E
incubationd}ed A12F blankE HZZ 317 500 nmolA 53
5 AT 1 AP =8 2 S myg/dlE
FAI8I3I
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Table II. Effect of the Aster glehni extract on the body weight in rats fed basal and high-fat diets

Dose 1 2 3 4 5 6
Treatment
(mg/kg) Week (g)
Untreated 135.742.1°  158.6+1.5® 179.6+1.3° 1963+2.6°  235.9+1.9°  261.6+3.7°
Control 138.6£1.7°  161.2+2.8" 200.7+1.5°  241.8£33"°  261.2432%  309.7+2.4°
30% EtOH ext. 100 139.242.2°  158.7+1.6™ 192.8+2.3° 239.742.6°  258.342.1°  291.2+3.5°
200 136.3+1.8"  156.9+2.1° 193.6£1.7°  231.3+4.5"  250243.8°  281.842.6°

Rats were rendered obese by high fat diet for six weeks and orally treated with the extract for consecutive four weeks. The
assay procedure was described in the experimental methods. Values are mean=+ S.D. for six experiments. Values followed by the

same letter are not significantly different (p<0.05).
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Fig. 1. Abdominal fat pad weight in diet-induced obese rats
fed the Aster glehni extract for 4 weeks.

The assay procedure was described in the experimental
methods. Values are mean = S.D. for six experiments. Values
followed by the same letter are not significantly different
between each treatment (p<0.05).
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Fig. 2. Effect of the Aster glehni extract on the hepatic lipid
concentration of hepatic tissue of rats fed a high-fat diet.

o] A} Alo]& total cholesterol, LDL-cholesterol, VLDL-
cholesterol®] =783, HDL-cholesterolS 74313t} o]
HH A F9As @3RG BF7E 041019 Flo]
control o= 1.982 vl-¢- Z71=ATt. 100 mg/kes) 200
mg/kg A2l E 1.637 1.092 59733} 919571 &
A3 TN EE AR Yttt Aol2 fEE H|vhe ¢
= % 5933 A2 F g @ s Ashs At
s ZEYAR SUEW, A 2B A Uiy
2 H]ZH)ZA 9] reactive oxygen radical (ROS) 522 <l
3 dojup, o]y g e ZS WA= ALH R s
mitochondrial electron-transfer system, NAD(P)H oxidase,
xanthine oxidase, cyclooxygenase, lipoxygenase, NO synthase,

Table III. Effect of the Aster glehni extract on the concentration of serum lipids in rats fed high-fat diet

Dose Total lipid Phospholipid Triglyceride
Treatment
(mg/kg) mg/dl
Normal 231.4450.6° 116.4+21.7" 57.2+8.54°
Control 391.7+49.3° 146.7+20.3° 164.9+7.16
30% EtOH ext. 100 385.3£37.6" 139.4+£19.2%° 160.7+8.25"
200 337.8+40.8" 113.24£15.3¢ 141.8+9.16"

The assay procedure was described in the experimental methods. Values are meantS.D. for six experiments. Values followed by
the same letter are not significantly different (p<0.05).
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Table IV. Effect of the Aster glehni extract on serum cholesterol and atherogenic index in rats fed high-fat diet

Dose

Cholesterol (mg/dl)

Treatment Al
(mg/kg) Total HDL LDL VLDL
Normal 60.4+1.97° 42.842.16" 6.16£1.71¢ 11.4+1.71° 0.41+0.019°
Control 106.3+9.57" 35.6+1.43¢ 37.7+6.63° 33.0+1.43° 1.98+0.143"
30% EtOH ext. 100 95.2+7.25" 36.241.39° 26.9+4,48° 32.1+1.65° 1,63+0.119"
200 82.6+6.19° 39.442.11° 14.843.03° 28.4+1.83° 1.09£0.087°

The assay procedure was described in the experimental methods. Values are meantS.D. for six experiments. Values followed by

the same letter are not significantly different (p<0.05).

Al (Atheroscrelosis Index) = (total cholesterol - HDL cholesterol) / HDL cholesterol

LDL-C = [Total cholesterol - (HDL-C + Triglyceride/5)]
VLDL-C = Total cholesterol - (HDL-C + LDL-C)
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thiobarbituric acid-reactive substance(TBARS)S] T =& =
Aro2H Aty ~EAE fjekd 4 Qltt. Fig. 300 v
Epfiol, A 2o] SF A XA Zkske} hydroxyl
radical ¥ A F7FE AL SOD 842 ZHAE vt
oA A Ao|2 FTHE Akl ~E# 2o st A
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moschata®] water-soluble extract,”” licorice] flavonoid
oil,’” 5 FH|EaA7} ByET},

E 3k Hogan 509 grape pomace antioxidant extract®}

60 -
£ (A) 2 a
=]
§ 50 A b
G 40
€30 ¢
©
£ 20 A
=
g 10
=
O B T T T
Untreated  Control 100 mg/kg 200 mg/kg
7 B Hydroxyl radical
SOD activity
=
=
=

(B) a

6 a
5 a
4 a

b T b
3 c c T

T

5 T
1
0

100 mg/kg 200 mg/kg

Untrated Control

Fig. 3. Effect of the Aster glehni extract on the blood lipid
peroxide (A), the serum hydroxyl radical and superoxide
dismutase activities (B) in rats fed a high-fat diet.

Unit of SOD activity: Defined as the amount of enzyme that
inhibits the rate of alkaline DMSO-mediated cytochrome C
formation to 50%.
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