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ABSTRACT

Objectives : This study aimed to evaluate the effect of Atractylodis Rhizoma Alba water extract on streptozotocin
(STZ)—induced diabetes in rats.

Methods : Male Sprague—Dawley rats were divided into four groups: mnormal, STZ—control and Atractylodis
Rhizoma Alba (A) water extract—administrated group. Rats in which diabetic was induced by intraperitonal
injection with STZ(60 mg/kg body weight). STZ—induced diabetic rats were orally administrated A extract daily
for 5 weeks at doses of 200 or 500 mg/kg. Fasting blood glucose, total cholesterol, triglyceride and blood urea
nitrogen were measured in sera of rats, Total volume of urine and urinary creatinine were also measured,
Histopathological examination and immunohistochemical staining for the expression of insulin and ¢ —SMA in
pancreas and kidney were performed, respectively,

Results : There were no differences in body and kidney weights between STZ-control and A
extract—administrated groups. However, serum triglyceride level was significantly decreased in A
extract—administrated groups compared with those of STZ—control group. Histopathological analysis of pancreas
and kidney revealed increased the number of islets and insulin—positive beta—cells in pancreas, and decreased
morphological changes of glomerulus and @« —SMA expression in kidney after the administration of A extract.
Conclusions : These results suggest that Atractylodis Rhizoma Alba has a biological action on STZ-induced
diabetes in rats via decreasing the serum levels of total triglyceride, and suppressing the morphological changes
of pancreas and kidney,
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Table 1. Effect of Atractylodis Rhizoma Alba water extract on the

changes of body weight and ratio of kidney and body weight in
streptozotocin—induced diabetic rats.

Body weight (g) Kidney/body weight ratio

Day Initial Final (&/ke)
Normal 241+3 433+ 14 7.23£0.35
STZ—con 237+6 198430 14,9+1.26
A-200 238+3 197x7 15.2+0.25
A-500 240+3 20110 16.1+0.74

Changes of body weight and ratio of kidney and body weights
were represented as average weights on indicated days. Normal,
normal group ; STZ—con, streptozotocin—induced diabetic rats ;
A-200, Atractylodis Rhizoma Alba water extract (200 mg/
kg)—administrated rats ; A—500, Atractylodis Rhizoma Alba extract
(500 mg/kg)—administrated rats. Values are represented as
mean=*SE (n=5).
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Fig 1. Effect of Atractylodis Rhizoma Alba water extract on serum
levels of glucose in streptozotocin—induced diabetic rats. Normal,
normal group ; STZ—con, streptozotocin—induced diabetic rats ;
A—200, Airactylodis Rhizoma Alba extract (200  mg/
kg)—administrated rats ; A-500, Atractylodis Rhizoma Alba extract
(500 mg/kg)—administrated rats. Values are represented as
mean=+SE (n=5).
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Fig 2. Effect of Atractylodis Rhizoma Alba water extract on serum
levels of total cholesterol in streptozotocin—induced diabetic rats.
Normal, normal group ; STZ—con, streptozotocin—induced diabetic
rats; A-200, Atractylodis Rhizoma Alba extract (200 mg/
kg)—administrated rats ; A—500, Atractylodis Rhizoma Alba extract
(500 mg/kg)—administrated rats. Values are represented as
mean=+SE (n=5).
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Fig 3. Effect of Atractylodis Rhizoma Alba water extract on serum
levels of triglyceride in streptozotocin—induced diabetic rats.
Normal, normal group ; STZ—con, streptozotocin—induced diabetic
rats ; A—200, Afractylodis Rhizoma Alba extract (200 mg/
kg)—administrated rats ; A—500, Atractylodis Rhizoma Alba extract
(500 mg/kg)—administrated rats. Values are represented as
mean+SE (n=5). *p<0.05 as compared to STZ—con.
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Fig 4. Effect of Atractylodis Rhizoma Alba water extract on serum
levels of BUN in streptozotocin—induced diabetic rats. Normal,
normal group ; STZ—con, streptozotocin—induced diabetic rats ;
A—200, Atractylodis Rhizoma Alba extract (200  mg/
kg)—administrated rats ; A-500, Atractylodis Rhizoma Alba extract
(500 mg/kg)—administrated rats. Values are represented as
mean+SE (n=5).
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Fig 5. Effect of Atractylodis Rhizoma Alba water extract on urine
total volume(A) and urinary creatinine(B) in streptozotocin—induced
diabetic rats. Normal, normal group ; STZ—con, streptozotocin—
induced diabetic rats ; A—200, Atractylodis Rhizoma Alba extract
(200 mg/kg)—administrated rats ; A—500, Atractylodis Rhizoma Alba
extract (500 mg/kg)—administrated rats. Values are represented as
mean=+SE (n=5).
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Fig 6. Effect of Atractylodis Rhizoma Alba water extract on the
structural change of pancreas in streptozotocin—induced diabetic
rats. Rats were administered either Atractylodis Rhizoma Alba
extract or saline by oral injection daily for 5 weeks. Pancreas
were harvested and tissue sections were prepared for H&E
staining. A, normal group ; B, streptozotocin—induced diabetic rat
s; C, Atractylodis Rhizoma Alba extract (200 mg/kg)—administrated
rats ; D, Atractylodis Rhizoma Alba extract (500  mg/
kg)—administrated rats.

Fig 7. Immunohistochemical analysis of insulin—positive beta cells
in pancreatic islets of STZ-induced diabetic rats. A, normal grou
p: B, streptozotocin—induced diabetic rats ; C,  Atractylodis
Rhizoma Alba extract (200 mg/kg)—administrated rats ; D,
Atractylodis Rhizoma Alba extract (500 mg/kg)—administrated rats.
Magnification is 200X that of the original.
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Fig 8. Effect of Atractylodis Rhizoma Alba water extract on the
structural change of kidney in streptozotocin—induced diabetic rats.
Rats were administered either Atractylodis Rhizoma Alba extract or
saline by oral injection daily for 5 weeks. Pancreas were
harvested and tissue sections were prepared for HRE staining. A,

normal  group ; B,  streptozotocin—induced  diabetic  rats ; C,

Atractylodis Rhizoma Alba extract (200 mg/kg)—administrated rats ;
D, Afractylodis Rhizoma Alba extract (500 mg/kg)—administrated
rats.

Fig 9. Effect of Atractylodis Rhizoma Alba water extract on the
expression of a—SMA on the kidney of STZ—induced diabetic rats
by immunohistochemistry. A, normal group ; B, streptozotocin
—induced diabetic rats ; C, Atractylodis Rhizoma Alba extract (200
mg/kg)— administrated rats ; D, Atractylodis Rhizoma Alba exiract
(500 mg/kg)—administrated rats. Magnification is 200X that of the
original.

o F

MidiAtdge s, H HiEtAIET &4 ¢
=3 2H7F AAEI oUALY 2EFo] AR o5 HA
L

QL
‘L_
ol
flo
rl‘.‘]

Figo Aol ERZF NG o2 BF FAHXNA Y
LDL-Zg2HES Z7lst1, HDL-ZF2HESY ZHiold,
o] Z-& ANAGA} o] oz QEle] 1Y, IAEF
5 oy dPEe fEste I ot oldzx] dY 9
o2 g 2AFog g 4 9= HHHE AHEXR
Eakal la, o] AAERd £EeE fAHEE S
ZAsH= Avto] Ao AzEHoz A oy, FE
8o E AEY, M54 59 £Zgo] EAZF H1 ot
P B A ME WE BEEXEE0 g it aE &
of® 7] §3 STZ & iy AFHEEE AFsigon, H
2 EFEES 57 AT BoR & AsH A%y FA WA
3 9 g, FZY2EHE, Y 2 desrdsr 5 &
Ashr BA 247 o] FWEET k 5 Agotgd &
vl Wz} FAY Az L2 WslE AR
Jedle ol diAle Toste] ZZHITORY] ofu|lAb
UL SAAA dHEAFEE STl 9L Sk=h,
STZO 2 PE (e 7S STZE wE ed&d YA
HE3) zZhgo] A3z grjatol 93t oyx] PARZS 237
sto] AFo] FasHA "Hrkm RuEolgIo?. B Ay 7
Fo| A WMEFEE FoFL Gy gR2Iy R E A
SUAE Yehdozn BEF2E0 Fojrl Fietg SF o)A
AeS AAHoE F77= B ge ALE YEyT
Frge] FH I SIS LA EFo] HHY
=t 1A EFY A FgET @ Y Aile] FAAAYS
2 APEHE 27t Z 8 U SR =7 &
ofditta AHA QPP B Ao MEEEES STZ &
9 gy oA A Y FAAYY £AE fFe=
FaAFoH ol WEEEEo] XAt sty P
NAaIE Uetd 7HeAdE guititt, drgoAe B4 F
s AAYA ole] wE LDL-EYAEES 3719
HDL-ZYAHE9] Zolth B dAFors 2 2EHE9
FA7F MEFEE T o3 F9ZQ Tae Holx| A%
oy faAE AFE EYon FF MESEE 3t
LDL-Z82H &3 HDL-ZH2HE9 3|9 Wg} o F7}
Al HAo] Hasittal AlmH
T2 o) = FAZTALEY HEAZ A £
He e Auggo] AxAY ed Mg 7t
Hol dgde] A 7ol EFEINNM Y, FAAT
59 451 8% ded = ASE gusiA @), 2
Aol Gt S A8 AR STZ= FHFE Hex=
S Agdoe=g myAA el AFE 25t TGS
Aoyl ofEoltk? B Aol STzl o8 THE
o] et NEFEE Ao o3 EFEHE AL #ASA
o, ol g WARAsIEt FME T STZ| <t
HENZ] w7} MESEE Fo F gagE AR 3
WESFEE| IJF=Z A& AT 5+ IS gujgith
FHH Gy WA Al AR FAY e R QIR &
Wouj e Zviet BEiEe] Lol HuEoAm Ik,

2 AFoM WER2EE FojE= STZ % Gy F Y
A FAY F7HE AR @St B HESEE F

£ = AFoA 2 HjdFE o 3] =L
2 AT 7 B, ol WEY MRkt 28
o7 olAg-S FXI517| YEd AR AtmHct



WZEo] streptozotocin L BdF oA HF R ARl vA= FF 29

d dHasdas AT
1 7152 Aozt glow o
Aol & ¢tol do Fof AFA= F7skA Hoh?, &
AfolA WMEEEE ol STZ 44 Sl RN 5
7t gdaadal] FHld 9¥E FA gReu HEE
WS T ARG =ATE BHN HEFEEY FoA7t
Frfdo] WE AR FH WIS gaAglen, A
FARste] F2 Yelo] Hie a-SMAQ WS FRAZS
ZX ARESZENT} Q= AR YEYTh «-SMAE 84
sk AAIEA Y] FPEARR RS RS
2H ARAL G 30 ARE gEA Yo 2 A7
ANM a—SMAE B3] 3¢ 27 ddd Wy, STZ—#
P di2olM F7HESA, ol WEFEE Folol 3
AT Rt SR WHo] AAHT ol HEFE
0] Pl mE AFEF &4JE Wi, «-SMA EF
AAE T3l A ARstol ot YA AFHeR] 1Y
TE oSS ouidtt 2y HEFEEY «—SMA
Td oA H ARl digt 71 g7 AAF o AR
olofd Ao= AtmEH,

AEHOE WEY EFEEX STZ 98 FHE B
oM w2 g A oY XAkt B4
A=A Bty HHETE e 5 glo o= F
oz Qs WA 4 FEAEEY] A¥I= 9
shedl E&e] @ AR AlmEn

% filo

—=

o o flo of

2 =

T

£ A7NE BE B3EBo| SIZ HU Py FFo
Aol B3 A L AR nXE GFS 2Atel of

L HEFFEE2 STZ—RE 3% oM X FE4AE

3. MEFEEL STZ-7Y B8 dF9 IF=H &4
HlEpA| 2 S AA|SH.

4, MEZEEL STZ-H9 Gy dAFo| AFzy &A7

it

ool Anz B v WE BHEEEL SIzd A% Ay
Nz £4S FolT ol AWRAE AATOEA T
W AHENE el 5 e Aoz AREd.

el 2

B A7E BARAR FHooREs|47pAR (B0900TS)
A7H] 2ol of3) o] 2o om olo] FA=YUT

Tz

1. Lee SJ. Effect of natural functional mixture on the
descent of blood glucose level in streptozotocin—
induced diabetic(type I) rats, The Korean Journal
of Culinary Research. 2007 ; 13 : 199—-206.

2. Kim E, Kim MS, Kim SY, Kim HA, Effect of
ecklomia cava on the blood glucose, lipids and
renal oxidative stress in diabetic rats, Korean J
Food Culture, 2008 ; 23 : 812—19,

3. Bae HS, Nam JS, Jung JK, Oh SY, Park YK,
Anti—diabetic  effect of wen— pi—tang—hab—
wu—ling—san extract in streptozotocin—induced
diabetic rats, Kor J Herbology. 2008 ; 23 : 85—91,

4, Choi SH, Park JR, Lipid modulatory functions of
cysteine compounds found in genus allium plants in
diabetic mice, Korean J Food & Nutr, 2010 : 23 :
361-7.

5. Yoon JA, Son YS, Effects of opuntia ficus—indica
complexes B(OCB) on blood glucose and lipid
metabolism in streptozotocin—induced diabetic rats,
Korean J Food & Nutr, 2009 ; 22 : 48—56,

6. Pickup JC, Williams G. Textbook of diabetes,
Massachusetts : Blackwell Publishing, 2003,

7. Kim KR, Choi JH, Woo MH, Kim YH, Choi SW,
Effects of
Hamcho(salicornia herbacea 1.) on blood glucose

enzymatic hydrolysates from
and serum lipid composition in streptozotocin—
induced diabetic rats, J Korean Soc Food Sci Nutr,
2008 ; 37 : 170—-6,

8. Ju YS, Ko BS. Screening of insulin—like substances
from traditional herbs of diabetes prescription in
donguibogam, J Korean Soc Agric Chem Biotechnol,
2002 ; 45 : 47-52,

9. Chae HJ, Lee IS, Moon HY, Effects of schizandra
cchinensis fruit extract on the hyperglycemia and
hyperlipemia in streptozotocin—induced diabetic
rats, Korean Society for Biotechnology and
Bioengineering Journal, 2011 ; 26 : 126—130,

10. Vad VG, Raman PH, Desmukh VK, Effect of
berberine on serum cholesterol and pentobarbitone
sleeping time in rats., Indian J Pharm, 1971 ;33 :

23—4,

11. Lee SK, Lee I, Shin SH, Kim EY, Shin BC,
Effects of
inflammation and

coptidis rhizoma on the anti—

motor recovery in
photothrombotic brain infarction model in rats,
Kor J Herbology. 2009 ; 24 : 179—189,

12, Choi YS, Lee YI, Lee SY. Effects of extracts of
coptis japonica on lipid metabolism in rats, Kor J
Pharmacogn 1996 ; 27 : 246—253,

13. Liu WH, Hei ZQ, Nie H, Tang FT, Huang HQ, Li
XJ, Deng YH, Chen SR, Guo FF, Huang WG,



30

14,

15,

16.

17,

18,

19,

20,

21,

22,

23.

24,

25,

26.

KR H 2 E

Chen FY, Liu PQ. Berberine ameliorates renal
injury in streptozotocin—induced diabetic rats by
suppression of both oxidative stress and aldose
reductase, Chin Med J, 2008 ; 121 : 706—712,

Yin J, Xing H, Ye J. Efficacy of berberine in
patients with type 2 diabetes mellitus, Metabolism
2008 ; 57 ; 712-17.

Professors of herbology in colleges of oriental

medicine, Herbology. Seoul : Younglimsa, 2004 :
581-3.
Hwang DY. Bangyakhappyeon, Seoul :

Namsandang, 1985 : 142,147,167,195,210,236.

Lee SO, Seo JH, Lee JW, Yoo MY, Kwon JW,
Choi SU, Kang JS, Kwon DY, Kim YK, Kim YS,
Ryu SY. Inhibitory effects of the rhizome extract
of atractylodes japonica on the proliferation of
human tumor cell lines, Kor, J., Pharmacogn,
2005 ; 36 : 201—4,

Park CS, Kim DH. Biological activities of extracts
from scutellaria baicalensis, zizyphus jujuba and
atractylodes macrocephala, Kor J. Herbology. 200
8,23 :41-51,

Kim CT, Jung MH, Moon CS, Lim YH, Kang SJ,
Cho WG, Inhibitors
atractylodes rhizomes, Kor J Pharmacogn. 2005 ;
36 : 60—3.

Han HK, Je HS, Kim GH, Effects of cirsium
japonicum powder on plasma glucose and lipid

of melanogenesis from

level in streptozotocin induced daibetic rats,
Korean J Food Sci Technol, 2010 ; 42 : 343—9.

Son DW, Kim DG, Lee SJ., Effect of natural
functional mixture on the descent of blood glucose
level in streptozotocin—induced diabetic(typel)
rats(II). The Korean Journal of Culinary Research,
2011 5 17 : 238—-247,

Nakai Y, Kido T, Hashimoto K, Kase Y,
Sakakibara I, Higuchi M, Sasaki H, Effect of the
of
constituents on the delay of gastric emptying, J
Ethnopharmacol, 2003 ; 84 : 51-5,

SI. Studies
oryeongsan
67-8.

Sa KK, Son SY, Kim IS, Jung YH, Han YH, Ahn
SY. Effects of

gamiyukmijihwangtang and vinegar on rats with

rhizomes Atractylodes  lancea and  its

action of
1981 ;12 :

Lee on the diruretic

and kami—oryeongsan,

gamioryeongsan,

acute renal failure induced by gentamicin sulfate,
K H M. 1991 ;7 :287-311,

Won HdJ, Lee HS, Kim JT, Hong CO, Koo YC, Lee
KW, The anti—diabetic effects of kocat—dl on
streptozotocin—induced diabetic rats,
Food Sci Technol, 2010 ; 42 : 204—9,
Lee SH, Lim SW, Lee YM, Kang CS, Cheong YK,

Korean J

— Vol. 26, No. 4, 2011

27,

28.

29,

30.

31,

Park CS, Song BJ, Kim DK, Effects of triticum
aestivum sprout on blood glucose and lipid levels
the streptozotocin—induced diabetic
Korean J Oriental Physiology & Pathology. 2010 ;
24 1 1012-8,

Seo JK, Chung YC, Chun SS, Lee YY, Lee SJ,
Shon MY, Sung NH, Effect of physiologically
compounds

in mice,

active isolated from  platycodon
grandiflorum on streptozotocin—induced diabetic

rats, J Korean Soc Food Sci, 2004 ; 33 : 9816,

Jung KH, Jeon CS, Antidiabetic effect of
cordyceps militaris and paecilomyces japonicus in
streptozotocin—induced diabetic rats, J Fd Hyg

Safety. 2002 ; 17 : 210-5,

Socher M, Kunjara S, Baquer NZ, Mclean P,
Regulation of glucose metabolism in livers and
kidneys of NOD mice, Diabetes, 1991 ;40 :
1467-1471,

DeAangelo AdJ, Lancaster—Weiss KJ, Eliason S,
Troyer D, Wortham WG, Diabetic nephropathy
with
false—positive anti—GBM antibody, Clin Nephrol,
2002 ; 57 : 381-5,

Seo JY, Ha HJ, Yu MR, Kim JR, Ahn MW, Lee
HB. Antifibrotic effect of BMP-7 the
peritoneum and the mechanism, The Korean
Journal of Nephrology., 2007 ; 26 : 34—44,

interstitial nephritis presenting with a

in



