KOREAN J. FOOD SCI. TECHNOL. Vol. 42, No. 3, pp. 343-349 (2010)

AL

MZ|7} Streptozotocin T

KOREAN JOURNAL OF
SHR AIZE NI SIIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

oh
1T,
on

2}

XEsEo| ojxl= HE

g+ - AlsA! - 178!
oAl st Al A A T4, A ARl st Al Fed st

Effects of Cirsium japonicum Powder on Plasma Glucose and
Lipid Level in Streptozotocin Induced Diabetic Rats

Hye Kyoung Han*, Hee Sun Je!, and Gun-Hee Kim'

Plant Resources Research Institute, Duksung Women's University
'Department of Food and Nutrition, Duksung Women's University

Abstract This investigation was conducted to assess the influence of Cirsium japonicum consumption on the plasma
glucose and lipid profiles in streptozotocin (STZ)-induced diabetic rats. Diabetes mellitus was induced in male Sprague-
Dawley rats weighing 230 g by injection of STZ into the tail vein at 45 mg/kg body weight. The rats were randomly
assigned into four groups: a normal and STZ-control fed an AIN-93 diet group, and diabetic groups whose diets were
supplemented with 10% Cirsium japonicum powder containing leaf or root for four weeks. To observe the effects of
Cirsium japonicum in the animal model, the levels of glucose, cholesterol, HDL-cholesterol, triglyceride and firee fatty acid
in the plasma and the levels of glycogen in the tissue were determined after four weeks. Treatment of STZ-induced
diabetic rats with leaf consumption significantly lowered the diet intake when compared with STZ-control rats. The relative
weights of the liver and kidney differed significantly between the normal and diabetic groups. The weights of the kidneys
in the leaf group were significantly lower than those in the STZ-control group. The level of hematocrit was also
significantly lower in diabetic rats whose diets were supplemented with leaves when compared to those of STZ-control
rats. The plasma glucose level was found to be significantly lower in the leaf group than the STZ-control group. The effect
was significant after 2 weeks. The HDL-cholesterol levels increased in all of the diabetic experimental groups when
compared to the STZ-control group. These results suggest that supplementation with Circicum japonicum leaves induced
considerable hypoglycemic effect in STZ-induced diabetic rats and that these leaves may be useful for the management of

diabetes mellitus.

Key words: Circicum japonicum powder, diabetic rats, hypoglycemic effect

=

—

M
2] By B5Fe] 74 502 Qlsle] v tiAM
Agke] sl Fxo] FUtelE ATE Holal §ltk. WHOO
e SEver " 9 Eo] 20039 1,859,000 o4 2025
3,378,000 0.2 Hold Zo g o&3tk1,2).

N

rd

i (diabetes mellitusy> 7 WEA|ES] QlEdYA EY
oo} TxzAd digt Q& Mg o zIYHe 1¥D
(hyperglycemiays 5402 st} # WEE7F S4EH
U FH7F ZAEoe] qUAUl xxge] AYRE o]FHA X
alo] F tjalr} v)7gAdslE] o] olg-o] THAEa Aol F
7t "ol Yehtal QlEde] s B3, Tz 4

*Corresponding author: Hye Kyoung Han, Plant Resources
Research Institute, Duksung Women’s University, Seoul 132-714,
Korea

Tel: 82-2-901-8377

Fax: 82-2-901-8372

E-mail: hhk83@duksung.ac.kr

Received October 27, 2009; revised February 1, 2010;

accepted February 1, 2010

343

ZY3H3). B SRolAIA 7

FAA kel Z71e} HDL-Z|

A

oL

ol ouiA] ThAle] o)
i

o) Zpzeoln, Py
etk A} o,

Joi7lle] stz

S 7@]—9] o])b}x]zl =z m

[ o
ot
o
B
i,
2
>,
Lo
o
ox
flo
el
o

14
=
Lo

o
r oX

A

Ol

A

—_

<]

B}A

b 2 g
9
e

B
o

2

T
5 o
7

s
4 r

W3 {8 e NS ZFAATIAY A
Jo2 7| 4= k6). TSR olAlE 2o
3ol FA7F Faslith A EGAF EE o
hytochemical> 2] 7Fx] AW S A= Aoz A7ty
o] o A& AgAge gk ATyt Ee] o] F
At Egk Fed ko] o] kA {8 it 9
S &35t #o] duial EAHA o] AAE W
ksl E48 282 EAA A e ATt o
22 S o] 8% 715 AEES JiEste] AW o)
g ol g3t AT T ol FAAL UTHTY).

D7 F (Cirsium japonicum)= =+3}2HCompositae)°ll &3= o}
WA 2RO 2N =, T B Y] Exgith 474FA= 7
UEolgt st 53 oA U3 7= UEY =9 AEEH

> o
ot o ot

o yo o
el

T2 O o e

19
d
filo

o

S

L2 9

N

2N
T
N

ol
HF
[T

ox 2

A A

2L

O
i

s

Kot Qo



344 =21 E3)8k8] %] 2| 42 WA 3 E (2010)

ol &5 rh9,10). =] AFME JAF B9 ﬂ]@é
379 AAAF 715 (11,12)3% ﬁ%ﬂ%ﬁ%ﬂm) FZF9)
kel (14), A1 ZEske] oA (15) 2 FJAZHE(16)0] HALE

‘—/01

B %L°ﬂ*t =3l AE T 977 43t el Bus 2
ololl 10% X33}t streptozotocin(STZ)C. 2 Fis A7 &
FolA 457 AN § ) Ao mA= Gl tef &
ob T},

= ol di
HENE

B A AMg-3 YAAE 20079 FHE A ek
AL FYste A R o] Atk 2 A2
5 Ested dajolel Hrisisict.

>

HE= A AEMol

245 757 9] Sprague-Dawley7(230 ¢ <)) 3 3FHE AlE}
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Table 1. Composition of the experimental diet

Components Control diet”  Experimental diet
Cornstarch (g) 465.692 411.192
Casein (g) 140.0 111.5
Dextrinized cornstarch (g) 155.0 155.0
Sucrose (g) 100.0 100.0
Soybean oil (g) 40.0 38.0
Fiber (g) 50.0 50.0
Sample (g) - 100.0
Mineral mixture (g) 35.0 20.0
Vitamin mixture (g) 10.0 10.0
L-cystine (g) 1.8 1.8
Choline bitartrate (g) 2.5 2.5
tert-butylhydroquinone (mg) 8.0 8.0

DControl diet: AIN-93 diet

AN 5 HHE et 7, A, A%, A%, A4, 918 "
A& HEFdte] 7H7te] FAE é;ﬁs}‘}j =5 vk AT
o AZaet. = g4, A7) % :er‘ A4 AR -70°C
oM F& WEAA BAsIAh
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Table 2. Change in body weight of normal and diabetic rats fed with Cirsium japonicum (g)
Weight gain
1
Group 0 day 1 wk 2 wk 3wk 4 wk (/28 day)
Normal 237.9+9.0™? 255.2+12.3% 279.0+18.2"Y 301.1+18.3° 320.1£18.1° 82.2+12.5°
STZ-control 240.2+12.1 244.1+28.9 252.5+34.0° 255.5+33.3" 256.6+29.2° 16.3+26.6"
Leaf 236.6+10.4 248.5+17.0 246.0+34.9° 248.4+55.2° 265.2+68.0° 26.4+65.1°
Root 232.3+7.6 241.2+7.1 249.3+18.6™ 247.0+23.8° 258.2+27.7° 25.9+£29.9°

Values are meantSD, n=7

UNormal, normal rats fed control diet; STZ-control, diabetic rats fed control diet; Leaf, diabetic rats fed Cirsium japonicum leaf powder; Root,

diabetic rats fed Cirsium japonicum root powder
INS: not significant at p<0.05

IValues with different superscript within the same column are significantly different at p<0.05

Table 3. Diet intake and feed efficiency ratio (FER) of normal and diabetic rats fed with Cirsium japonicum

Diet intake (g)

Group" FER?
1 wk 2 wk 3 wk 4wk Mean

Normal 19.9+2.0™ 19.2+£2.9* 20.5+4.7* 19.7+1.8* 19.8+2.3* 0.149+0.020"

STZ-control 35.8+13.9 45.1+3.8° 50.7+9.2¢ 49.1+7.9° 45.2+6.7° 0.012+0.021°

Leaf 32,4463 37.5+7.5° 35.8+10.6™ 38.7+9.7° 36.1£6.9° 0.029+0.077°

Root 34.542.0° 45.2+5.1° 44449 44.8+5.8" 42.2+3.5° 0.021%0.025"

Values are meantSD, n=7

USee the legend of Table 2

JFER: Body weight gains/diet intake

9Values with different superscript within the same column are significantly different at p<0.05
Table 4. Organ weight of normal and diabetic rats fed with Cirsium japonicum (g/100g b.w.)

Group" Liver Kidney” Lung Spleen Pancreas Heart Brain
Normal 3.24+0.14% 1.08+0.09* 0.49+0.07" 0.19+0.02™ 0.34+0.05" 0.35+0.03" 0.57+0.05*
STZ-control 4.35£0.34° 1.85+0.33° 0.57+0.09 0.20+0.02 0.27+0.06® 0.34+0.02 0.66+0.12%
Leaf 4.16£0.27° 1.51+0.24° 0.57+0.15 0.20+0.03 0.29+0.08° 0.36+0.08 0.67£0.13%
Root 4.34+0.63° 1.65+0.12% 0.53+0.12 0.19+0.05 0.21+0.04* 0.32+0.03 0.70+0.11°

Values are meantSD, n=7

USee the legend of Table 2

YMean of two kidneys

9Values with different superscript within the same column are significantly different at p<0.05

“NS: not significant at p<0.05

Atk Wt Aol FHAFS Aol vsl Fadizwolx AF 2 Al At @ Eo] e A o] HHE AAE FAY
FARE froldew Frkeidlen izt vs] J73-2l T AT@). Tl vl BE JAAY AN Al
AFTANM freldos st ol 9737 1ol H37F 7 o frol]l Apole HolA] o} FAF AFTE 7k FA

= f9 F9 th(polyphasia) 5732 ¢shrzl Aoz BRI}
2olo] 8 a &S AT FAHT Al foF Aol B
fom Fito] 2ojolgago] FolAHoRE WA Yt B
€ dAAGHTe] Bzl Hj3)] Hojo]gago] wgtoy
eIl Aol HolA] AUt T4 2o]4d F el
EA T g vls] AFe] S A WA= AR
Hol I Igh A thAe] EA] Wst wjiEo® ®RITh29).

7| 2A0f| Olxl= P&

AFFES] 7, A%, A, A%, ¥, A% 9 He] FAs
A2 Apol2 sk AolE Haslsh] 8] AT 100gFo=
3htste] Table 40l ATt 7HEe] FAl= Adtol vste
FratiEtd F802 =4 UEiEth B A Qe
2R AR Qle) 2L o]&o] oY AW fTEE oy
A7} AW ] A R FFEOEA acetyl-CoAZFEH P4
AR 7E Al A ARE-ETh, weba] A @Al o]k oy

QAL MAA e AR AlEHT
AZe] FAE Aol vla] BE el fo8e
2 A veksten dARA-d4F2 e sl R
frelder 7piA velsth ol B 7] "l o)
A W Aol ARl AAFkge] STFELEA Ao 719 &
Aol F7kebAl H3(3031) MEHE FY=A el Age] ¥
o] & tlAl ZZ<I pentose phosphate pathwayZ TIAFE S
24 phosphoribosyl pyrophosphateol] €8 A1) DNAS} RNA
ol Tt wet MERLIE F7FHAl =WA Aol Hld)
AL FATE Bolvle Aow FAHETH32). Seyer-hansen(33)S
i FE Fe] AR vdE B fE FL Tl AREe A
w Bt a9 2" o} AAdA 7t

B3I
OREENE

=
i
Aee

o




346 =21 E3)8k8] %] 2| 42 WA 3 E (2010)

Table S. Hematocrit levels and activities of plasma alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
of normal and diabetic rats fed with Cirsium japonicum

Group” Hematocrit ALT AST
(%) (KA unit/L) (KA unit/L)
Normal 43.6+1.9? 14.8+1.5° 138.5£13.1®
STZ-control 46.7+1.9° 39.1£6.7° 114.3+16.4
Leaf 43.9+2.8° 38.6+18.9° 158.3+41.8"
Root 47.0+0.8° 4124172 148.84+35.3°

Values are mean+SD, n=7

"See the legend of Table 2

DValues with different superscript within the same column are
significantly different at p<0.05
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Table 7. Glycogen levels in liver and muscle levels of normal and
diabetic rats fed with Cirsium japonicum (mg/g)

Group" Liver Muscle
Normal 36.20+4.40% 2.87+1.29°
STZ-control 25.60+9.00° 2.33+0.94%®
Leaf 31.70+7.50% 1.33+0.33*
Root 32.00+10.80% 2.06£0.74%®

Values are mean+SD, n=7

"See the legend of Table 2

Values with different superscript within the same column are
significantly different at p<0.05
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Table 6. Plasma glucose levels of normal and diabetic rats fed with Cirsium japonicum (mg/dL)

Group" 0 day 1 wk 2wk 3wk 4wk
Normal 135.8+15.5% 151.6+£9.3* 145.2+15.2* 134.6£7.0° 170.3£9.7*
STZ-control 456.5+36.6" 649.1+146.6° 894.3+500.6° 707.5£132.9¢ 738.8+77.7¢
Leaf 418.8428.6" 549.8+177.2° 367.14220.3® 464.9+222.1° 550.7+199.9
Root 435.0+53.7° 669.1+52.8° 613.5+55.0™ 644.7+82.5° 624.2+68.6™

Values are meantSD, n=7
USee the legend of Table 2

JValues with different superscript within the same column are significantly different at p<0.05
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Table 8. Plasma cholesterol levels of normal and diabetic rats fed with Cirsium japonicum (mg/dL)

Group" 0 day 1 wk 2wk 3wk 4wk
Normal 68.2+9.8%5? 74.7+6.9% 58.246.9* 66.0+11.1° 65.948.1°
STZ-control 68.6+6.1 111.0+16.8° 87.849.1° 107.4+23.2° 123.6+£27.6°
Leaf 70.4+8.7 117.3422.1° 83.8+15.6 109.7+22.7° 136.7+25.5"
Root 67.5+6.9 117.9+15.4° 90.3+10.0° 109.7+19.0° 123.7422.7°

Values are meantSD, n=7
USee the legend of Table 2
INS: not significant at p<0.05

9Values with different superscript within the same column are significantly different at p<0.05

Table 9. Levels of HDL-cholestrol (HDL-chol), triglyceride (TG) and free fatty acid (FFA) in plasma of normal and diabetic rats fed

with Cirsium japonicum

) HDL-chol TG FFA » R
Giroup (mg/dL) (mg/dL) (WEQ/L) HIR Al
Normal 41,745.5% 40.9+12.9° 593.9+97.3N5) 0.64:+0.09" 0.59+0.20*
STZ-control 36.6+8.5% 59.2+10.3% 529.1+96.3 0.30+0.06* 2.434+0.66™
Leaf 44.0+3.0° 76.9+36.6" 468.1+179.4 0.33+0.06* 2.09+0.45°¢
Root 46.4+10.0° 58.0+£19.8% 531.1+179.4 0.38+0.07* 1.73+0.58"

Values are meantSD, n=7

USee the legend of Table 2

YHTR=HDL-cholesterl/total cholesterol

9Al=(total cholesterol-HDL-cholesterol)/HDL-cholesterol

“Values with different superscript within the same column are significantly different at p<0.05

9NS: not significant at p<0.05
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