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Effect of Artemisia iwayomogi Ethanol Extract on Hypoglycemic
and Antioxidant Activities in Diabetic Rats
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Dept. of Food and Nutrition, College of Natural Science, Duksung Women’s University, Seoul 132-714, Korea

Abstract

This study was undertaken to evaluate the antihyperglycemic, antilipid peroxidative, and antioxidant effects
of the ethanol extracts of Artemisia iwayomogi (Ai) in streptozotocin (STZ)-induced diabetic rats. Diabetes
was induced in Sprague-Dawley rats with a single intravenous injection (45 mg/kg b.w.) of STZ. The diabetic
rats were then randomized to the diabetic and Ai extract therapy groups which were treated with Ai extract
at doses of 1, 2, and 3 g/kg b.w./day, respectively, for 14 days. Oral administration of Ai (2 g/kg b.w.) sig—
nificantly decreased their intake of food. Dosage of 2 g/kg of the extract significantly decreased blood glucose
levels in the glucose level in diabetic rats after 4 day, there was no significant difference observed at 1 and
3 g/kg. A dose of 2 or 3 g/kg of the Ai extract significantly reduced plasma glucose levels in STZ-induced
hyperglycemic rats at 7 days. The hypoglycemic effect of Ai at a dose of 2 g/kg was significantly more effective
than that of STZ-control. The effect was more pronounced in 2 g/kg than 1 g and 3 g/kg. A significant reduction
in triglycerides (TG) and free fatty acids (FFA), and a significant increase in liver glycogen were observed
in treated diabetic rats at doses of 2 g/kg after 14 days of treatment. Administration of Ai extracts to diabetic
rats showed a significant decrease in liver malondialdehyde (MDA) levels. The activity of superoxide dismutase
(SOD) was significantly increased in the 3 g extract-supplemented groups. The activities of glutathione perox-
idase (GSH-px) and catalase (CAT) were significantly increased in the 1 g and 3 g extract-supplemented groups.
Ai extract significantly increased glutathione-S transferase (GST) activity in a dose-dependent manner com-—
pared with treatment in STZ-control rats. Our result supports the fact that the administration of Ai extract
is able to reduce hyperglycemia and hyperlipidemia risk, and also reduce the oxidative stress in diabetic rats.
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Table 1. Initial and final body weight of normal and diabetic
rats fed extract of Artemisia iwayomogi

Groupm Initial b.w. Final b.w. Weight gain

(g) (g) (g/14 day)
NC 2457+ 88%Y 3007+ 7.0" 555+ 37°
DC 249.8+10.3 235.2+19.2° ~147+10.7°
Ai-1 256.6+ 8.4 257.5+22.9% 09+17.2°
Ai-2 2569+ 8.6 254.4+38.7° -2.5+32.0°
Ai-3 2537+ 9.3 238.2+21 47 -155+17.9°

DValues are mean=SD of 6 rats.

2)NC, normal control; DC, diabetic, untreated; Ai-1, diabetic
treated with ethanolic extract of Artemisia iwayomogi (1 g/kg
b.w.); Ai-2, diabetic treated with ethanolic extract of Arte-
misia iwayomogi (2 g/kg b.w.); Ai-3, diabetic treated with

_ethanolic extract of Artemisia iwayomogi (3 g/kg b.w.)

INS: not significant at p<0.05.

YValues with different superscripts within the same column are
significantly different at p<0.05 by Duncan’s multiple range
test.
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Fig. 1. Body weights of normal and diabetic rats fed extract
of Artemisia iwayomogi (g). Values with different superscripts
within the same days are significantly different at p<0.05 by
Duncan’s multiple range test.
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Table 2. Diet intake (g/day) and feed efficiency ratio (FER)
of nolr‘inal and diabetic rats fed extract of Artemisia iwayo-
mogri”’

Diet intake
1 wk 2 wk Mean

Group” FER”

NC 26.7+31%  240+33" 254+1.0° 0.158+0.020°
DC 31.7£25% 4524325 385+24° -0.028+0.022"
Ai-1 366455 53.1+7.0° 448+6.2° -0.001%0.026
A2 203+12° 381+43" 345+36" -0.000+0.070°
Ai-3 201+65" 39.9+6.0" 345+36™ -0.033+0.040°

YValues are mean+SD of 6 rats.

DValues with different superscripts within the same column are
significantly different at p<0.05.

YSee the legend of Table 1.

YFER: body weight gain/food intake.
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Table 3. Organ weight of normal and diabetic rats fed extract of Artemisia 1'Way0mog1'l ) (g/100 g b.w.)
Group” NC DC Ai-1 Ai-2 Ai-3
Liver 3.63+0.11° 453+0.10™ 456+0.16™ 4.75+0.37° 4.45+0.22°
Kindney-L 0.39+0.01° 0.71£0.05° 0.71+0.05° 0.62+0.06" 0.70£0.06°
Kindney-R 0.40+0.01° 0.71£0.04" 0.70£0.04" 0.64+0.08" 0.71£0.07°
Kidney 0.39+0.01° 0.71+0.04° 0.70+0.04° 0.63+0.07" 0.70+0.06°
Lung 0.53+0.03" 0.60+0.04" 0.58+0.07" 0.64+0.08" 0.64+0.09"
Spleen 0.23+0.02 0.21+0.02" 0.22+0.01" 0.23+0.03" 0.20+0.03"
Pancreas 0.32+0.06° 0.22+0.02 0.24+0.03 0.26+0.02° 0.22+.0.02°
Heart 0.35+0.01° 0.34+0.01" 0.33+0.01° 0.35+0.01" 0.3340.022"
Brain 0.61+0.01* 0.72+0.05" 0.69+0.05" 0.75+0.11° 0.78+0.07°

})Values are mean+SD of 6 rats.
YSee the legend of Table 1.

YValues with different superscripts within the same row are significantly different at p<0.05.
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Table 4. Aminotransferase activity and hematocrit level of
noll)nlal and diabetic rats fed extract of Artemisia iwayomo-
a1

GroupZ) ALT AST Hematocrit
(KA unit/L) (KA unit/L) (%)
NC 171+ 459 916+ 4.6° 455+1.0"
DC 78.8+11.9° 264.7+58.6" 450+1.7
Ai-1 61.6+£21.8™ 154.5+57.8° 437+£2.1%"
Ai-2 55.1£20.6" 225.3+85.4" 43716
Ai-3 33.1+17.0° 112.1+33.2° 428+1.7°

YValues are mean+SD of 6 rats.

YSee the legend of Table 1.

YValues with different superscripts within the same column are
significantly different at p<0.05.
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Fig. 2. Plasma glucose levels of normal and diabetic rats fed
extract of Artemisia iwayomogi. Values with different super—
scripts within the same days are significantly different at p<0.05
by Duncan’s multiple range test.
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Table 5. Glycogen levels in liver and muscle of normal and

diabetic rats fed extract of Artemisia iwayomogi® (mg/g)
Group” Liver Muscle
NC 92.77+3.90Y 1.72+0.10°
DC 56.94 + 4,94 1.95+0.46™
Ai-1 59.26 + 4.06 2.02+0.22"
Ai-2 72.31+7.84° 2.05+0.17"
Ai-3 67.10+5.89" 2.22+0.23

YValues are mean=SD of 6 rats.

:Z)See the legend of Table 1.

IValues with different superscripts within the same column are
significantly different at p<0.05.
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Fig. 3. Plasma cholesterol levels of normal and diabetic rats
fed extract of Artemisia iwayomogi. Values with different su-
perscripts within the same days are significantly different at p<
0.05 by Duncan’s multiple range test.

+

o

Lo
l-ﬂlmu

2]

1-11
m°l'

Fe Gl vE)] Fdl Tl A
iﬁWDHTabl 5. Gtz vl Ai-2
T3 Ai-3FATNA FojH oz Frrstth Pandit
(44)e] AT A9} o] Fx e o = Ao
fo] tIfA7] FEE9 Foo 93 RFEZHOZ wAHFH
Aok 5] =Y I T ATt vl Gl
A F7rE oY o3 Aol HolA| skt Fimt]E
o HIE| BE AiF ool St o {9 Q1 Aol
HolA| gt A 7] FEES 2 g FA%% F=AdF
oA frejHoe R Zté_ﬂ EIET FqEFS BAaAZ A 2
7

D oX

off 4t o
£ o N
b

>,
=|

O
[o%

%
!

P

¢

rr

1721

¥4 HDL-ZHU 2" &E: 3=
H2HE o] FAE Koy £ Agdae Gt o
3 FoHer =& FFS BYHTable 6). F=fitol
Al HDL-ZFH 28 E9] 7l FFH 28 &9 5571 F71
37 HF o2 Al Eth Gtz vld] Gadd T
A fFHoez F7tetAth Kim 5
ol vl B APl A HDL-S# 28 &9
ojHo g Fristtta Rt

@F FAAY: 8F FAALY FFe FY
2t Atole] fFo] A<l Aolvt gldoy 7
ARt 52 TS E%’i‘:}(Table 6). &
3 Ai-1FHTS
Ai2R AT E fFoFoz 7:}3:13}93‘3]'. T
FAAE F7F 902 B e o ALY
A AAL] FellE 4ol Aoz By g F AEd F
Z0 =2 213 very low density lipoprotein(VLDL) 2432
S7Veka, HxZ2 Ao A= LPL &4 A3tZ VLDLY chy-
lomicron A7} A &hE] 7] wffEoletr BaE il Iek47).

3 FHAE FEARE Aded AT v T8

e @2 S Ak Zre <l BHjFgS A 1A

A KR U SHASIK|S itk S A AvH4g). EF 8 Ak 8J‘“*(Table 6)2

F U260 E: 43 713 58 F W SH=HE Aol HE) dadiRTdA 8oz Frtsidd. B
L Zek Fig 5o debiRleh 48 0LAlole g4 wHETe) We Al 1ReiTE AT B AT §
T, BudzT ¥ 9udyT 2t 22d2HE gy CHOE AT
Aolg molA girh AF 4dAe)E T FFax THASAT: ndF eI E £ 24 W A
HE eke gl ve ffHos Frhstgon g 3V AaEE dAAIAE el Agate] AssriE
7o vs] RE AiTA T 45T 243 794 Qlsle] EAgakael Aol FHAHH AGE SAg44 9
e Gtz Bls] Ai-25 73 Ai-3FoolA] 7+ ) daxZ e &S 2T Bt olyeh(49), elede] o
Astg oy #9491 2ol Kol Akt Dyt & 24 F FE i 2 AUt o) AN EN T
52 &= Ao Ae 7+ HMG-CoA reductased] &4 o] WA YgAde] S7Heu(50)
7+Aaskar, Aol HMG-CoA reductase= &4 o) i7]—0}—55%] %-"’ﬁi}xl—r(’l‘able 6)= Aol vl&] Gzl A
o2 A3 A W] FEHE olFo] T7IE] G & Fodez S7teta Ttz vla e AiFod
Table 6. Plasma lipid profiles of normal and diabetic rats fed extract of Artemisia iwayomogf) (mg/dL)

Group” NC DC Ai-1 Ai-2 Ai-3

Total chol (mg/dL) 79.8+12.7% 151.84+23.4¢ 156.2+14.0° 122.6+19.6° 140.8+16.5™

HDL-chol (mg/dL) 36.1+2.1° 487+8.0° 84.0+6.5 89.4+10.2 775+9.8°

TG (mg/dL) 110.4+8.7% 165.7+39.1" 183.1+54.7° 91.9+41.3° 152.34+91.3

FFA (uEq/L) 355.3+51.5" 926.9+103.9° 981.1 +231.5° 406.0+110.1° 600.2+221.6

HTR" 0.46+0.09" 0.32+0.05 0.54+0.04™ 0.74+0.09 0.55+0.04°

ING 1.2240.42° 2.15+0.41¢ 0.86+£0.14" 0.37£0.16 0.82+0.13"

‘”Values are mean=*=SD of 6 rats.
YSee the legend of Table 1.

YValues with different superscripts within the same row are significantly different at p<0.05.

YHTR: Ratio of HDL-chol to total chol. PAl: Atherosclerotic index=

(Total chol—HDL-chol)/ HDL-cholesterol.
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Fig. 4. Malondialdehyde (MDA) levels in liver of normal and
diabetic rats fed extract of Artemisia iwayomogi. Values are
means =SD. Bars with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 5. Superoxide dismutase (SOD) activity in liver cytosol
of normal and diabetic rats fed extract of Artemisia iwayo-
mogi. Values are means+SD. Bars with different superscripts
are significantly different at p<0.05 by Duncan’s multiple range
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Fig. 6. CAT activity in liver cytosol of normal and diabetic
rats fed extract of Artemisia iwayomogi. Values are means =
SD. Bars with different superscripts are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 7. Glutathione peroxidase (GSH-px) activity in liver cy-
tosol of normal and diabetic rats fed extract of Artemisia
iwayomogi. Values are means = SD. Bars with different super—
scripts are significantly different at p<0.05 by Duncan’s multiple
range test.
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Fig. 8. Glutathione-S-transferase (GST) activity in liver cy-
tosol of normal and diabetic rats fed extract of Artemisia
iwayomogi. Values are means = SD. Bars with different super—
scripts are significantly different at p<0.05 by Duncan’s multiple
range test.
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Fig. 9. Glutathione reductase (GR) activity in liver cytosol
of normal and diabetic rats fed extract of Artemisia iwayo-
mogi. Values are means+SD. Bars with different superscripts
are significantly different at p<0.05 by Duncan’s multiple range
test.
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Fig. 10. Xanthin oxidase (XOD) activity in liver cytosol of
normal and diabetic rats fed extract of Artemisia iwayomogi.
Values are means+SD. Bars with different superscripts are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
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