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Abstract

The purpose of this study was to investigate the effect of HyO fraction of Dioscorea japonica Thunb(DJT) and
selenium(Se) on the lipid peroxidation in streptozotocin(STZ)-induced diabetic rats.

Male Sprague-Dawley rats weighing 180~220 g were divided into 5 groups: One normal rat group and 4 diabetic
rat groups(the STZ-Control group, the DJT group, the DIT-Se group and the Se group). Diabetes was induced in
the male rats by injection of STZ into tail vein at a dose of 45 mg/kg. The H,O-fraction of DIT(500 mg/kg) was
administered orally for 14 days. The supplementation was achieved with the AIN-76 recommendation diet by adding
2 mg/kg diet of selenium as Na;SeO; which was prepared freshly everyday. The levels of glycogen in liver and
muscle and protein in kidney, liver and muscle were measured. The liver concentrations of cholesterol and
triglyceride were analyzed. Also, the malondialdehyde(MDA) levels in kidney, liver and lung were determined.

The glycogen levels of liver and muscle in diabetic groups were not significantly different from the normal group.
The protein concentrations of kidney, liver and muscle were not significantly different either, but the level of muscle
protein was higher than STZ-Control group. The levels of liver cholesterol were significantly different between
normal and STZ-Control groups and decreased in all diabetic experimental groups fed on H>O-fraction of DIT and
Se supplementation compared with the STZ-Control group. The levels of liver triglyceride were higher in the DIT-Se
group than the STZ-Control group. The concentrations of MDA in lung decreased greatly by the administration of
Se among all and the concentration of liver MDA was significantly reduced and that of DIJT-Se group was the
lowest.

In conclusion, the results indicated that the administration of H,O-fraction of DJT with selenium supplementation
has a synergistic antioxidative effect by influencing on lipid metabolites and peroxidation especially in liver.

Key words: streptozotocin diabetic rats, Dioscorea japonica Thunb, selenium, malondialdehyde, antioxidative effect

. M = gt ol Eob K8l (free radical) A4 AH 7}
Al Hal o& £3Ho] {7 AAAY =
Gy HgAEgEdgeR A AEd o €] H& Bergald AAE &4 wA A

AtzE7)E ola2 xR FHAASEH &S ¢4 #2719 B di@dste AAARA A Fe
zdsle FWZS Zuwsloz A AEFAG FAtsto] BoIst superoxide dismutase(SOD): At
seprjde] o] FUteH A Fol Frtete 4t

Corresponding author: Myung Wha Kim, Duksung Women’s gz o9t AEAAFLE FA S, tsd
ggi\e/:rsny, 419, Ssangmun-dong, Dobong-gu, Seoul, 132-714, Ao w2EHo B o RE ATE Mis:
Tel: 02-901-8598 H Q8% 9L St= glutathione peroxidase(GPx)
e 59 FUSE2EY T2HPAL wehd C E

E-mail: kmw7@center.duksung.ac.kr

Sz #3te A A17A A45.(2001)

- 344 -



ol H,O0 2885 Selenium BZo] Y

selenium(Se), glutathione, & o} =291 methionine
I cysteine 52 F4AA AHFAAN AHEHE
4040 E AASHE SANY ¥EaFd] AdH%
28 ol FAAT Y. g AiAHE
g he AEEYGE o7lshe AFARL ARto|n
UFANAAM Zgd 2 o] 714 AYE 4o
£ 8EZ= g¥A o 2 245A X gk
g

5l ZeE= HEl E ZAJA] malondialdehyde
(MDA) &ge] & ZALZ uegth A2 o
d zA AARAY £ FARI S8 W)
Et¥l C, E ¥ carotene 59 FAFELE LR
@ A7} o RelA 3
2 glutathione /g 3hod
hydroperoxides¢} H:0. 5 Z33led "¢ 8
S Qsast 2e 440 Avdm gl
Streptozotocin(STZ) 2.2 F5H Gk FHNA £ oxygen
free radicale]l 93} A= B okt Se 3
7t REgo] @EE &8 A fcelld E
I FeHE FEANGR Sk Se ZE2 WA
HsE Fo] AT FAstH ez
F ggaz 245z Aot P gl st
=4 UYEhE HHES AdAs B

Fed Se2 Fxrt A FHAA =719 At
< AT g
TFollA AYAERZ o)&3 e WAFE
(Liliales)®] w}3H(Dioscoreaceae)ol] 4:3l= W24 o}
g4 2Eo2 A AA 105 650F°] F=E <&
et obdr] A, Fokrlol, AFal ALH HlFA
ol BE¥X3 i Qo). vt SPEE o 2E Dioscorea
opposita Thunb, **¥d © 2+ Radix Dioscorea, &=
Hoegs F% d=gozes BE vtga 3
W Aok, Ad 59 WEe A duY. @
& dhde ERAA ATV etdl @ o
B mHEol &5k AE FolA 28 6% F wiA
(Enantiophylum)el &8k Zeje}l w, HAui
(Stenophoraye]  &ete FAjvl, ek, ZHAlrig =
2mslz FERY. @99 Pol: 23m ATHH
AW} AALAAN Thgdd Weolg veie d2
AT s4go) A sHA Hehdth

b GubA o R halRo Ryl 54 HYg
S A2 HEHE WiE fudol
25 mannan©l e FATEH

2
)
i
o>

peroxidase  enzyme&-

839 A2dste] e P 37

HAGZFY FALYEL dRrEo Hojdfeln
Fgolth. mhe FHEL AEHE mucinF o] ¢}
of Aol B vie] ARES pH 7Y W 2H FE
7b 0290 dijgez Ad g JeRAQAH®. ute x|
WALS 2 linoleic® palmitic acido)® of# A3}
a7h B50] Qo) A3 wA YohE 23t 2
v AFor MF F v 58 aEe
glycoprotein©. 2 M E7}7F ottt mte HERD C
¢ B, §& 3 gety ReE=E 7UF &
Fo) AT YNHOE Na, K Y Fel o 7}
AR 9o Zng FFE FolA LILHHAEY A
o) olgEchn AU Y. 2AkEHEAT 93t
W onke gto] g3 HAE mEsiy o) glal &
1% WE, 974, A4 ¥ AAFd #Esiy =g
OkhE AEsed aFHo|th mts £ AFYES
Foly ZH2HEER HEH YT §HF
10202 U S2UF Y 22 A Fga
HL Aol AFSAAE S5 g HolA uzE
A% Stk vl WAL sdsied gdel gt
A F& o] 4&stH A, 7ol 4 B 5ol ol &
st Pl BAAY7E0l Ao AFFEol HAovt
W Aolaye] g AFOR upe) EHEFHGL
2 AEAGAME o] &HTh

ol W3 AT polyphenol oxidased] EA47 &
AZEAEEY FEAHET, Fdoldd, TR
Agy 2 BASZERA P Fol 9o ug J
AEo] " H59Ae TS angiotensin
converting enzyme A E8AF ZZ& AAZHDY
Zrte] flavonoiddl EF & EA43 27 FH JE
flavone flavonolo] -5 91th.

ZH o GAs HE8HES o8t ¢led &
715 Mg 9% A7 P, AAE AP T4
HetY R, FEE 9% itstaget #4t
S5 vA = 9F € FLaHAN Fo T &

o213l Q) wizkell A kAR 2
%, =3, UEI, G2, EFA5UR, 95

2 Ak o) AyAstel a¥RE Role 4EY=
Q

o=

u o

on FEEZ WE FHE
A} @Al NAEANZ o)) 55 kAo

g 57 g8 AEH2E AMREHO & 43
o2 HE 5 Ade A4 JFo2A HEHEA
ad AAXFE dis MEA 2 MeEE

g ATNAE Y ot ey 9PoE

FHxA AR A A7A A4EQ001)



38 3

FFeXNFEE ofded LIvet HAL8HEY 3
1}l @K Dioscorea japonica Thunb : DIT)E 4t
Hoz AAF T methanolz F&35ld FaH3
&) A7 AFEdZe] 453 &4 e &
H7F QEAY oRE gof B fs 2 Fv}
AFANA BTFASAT Farst

A% Q0 Fl FREe gk ALAFAGE
MDA} 422 ZFadt
Il AETE 2

1. AESE AR ¥ Aojel M=
ASAEEEZSH Sprague-Dawley7|
F7 #F(180-220g) 50t S A FH-FA7)7]
Aol NFABRFAR)E AFUILE AnARGE F
dFAFA 98] sMFeR yFo dHEly £33}
o stainless steel cageoll A AF8-319th

AP FEL FHFNormahH AFFo 2 U
o AYPLL BT STZ Gl JFrUERg
(STZ-Control), FvI2YE(DIT), FotREE] Se
B8 A7 Z(DIT-Se)F Sewt A7 (Se)2
st AEstR.
ARFEY FRaHES 16AZ
STZ(45 mg/kg/0.01 M citrate buffer, pH 4.5)& &
A FAES FEAZC FRTY FAdd
STFFBEAA 24417 Fol A G FHetdq €
g3 & 38 A8 8% 59 E=% 557
300 mg/dl o] A& Fwvt
ste] A AR

B Age) A8d" Fnte BEAIEANA
ARE TYstd 222 UL F methanol2
T FEFA FFYAEANE FHSIH
5 2AGREEI 22 PHeE 45 vhE
o EE dd5 Fsta
& dAr}l Methanol
butanol 2 H08 &£A=Z EEsty 942 EIEEZ
AP Ax gAstl a7 B2 B0 £3ES

ey A [e}
TEE2

bt i

24212

It
Mr e 8 o

N

3

ot

=z #3835 A A 178 A4E(2001)

3

8

AP o] &3t BE AP TS AIN-76 A4 o)
9 B& ad libimo 2 JAANZ oW F4LH B
Y222 1% Tween 8084 S, G4 TS Fvke
HO0 2HES 50mgkg BWE 19 13 1437 &
AG A AFEASARL  Se(NaSeOs BDH
Laboratory, England)i= 2]o]& Folal7] A 7] &
20]Q1 AIN-76 ZA| & o]o]| 2 mg/kg diet® E 535l
BEo| FFAA

2. Mzisty B

AYA F v 42 DFoz LYEEY ITH
WEo) A APt 3,000 pmel A A 2T F &
ZE FHdl @IS s AF A=
AHYZEEL etherZ vpAAAA G722 FHAIL
golg AAARAT A4 LS EL e g,
A, A, w3 9 A8 FEske 70 Tl
MZste] AP ArgAT

P2 g Az qUAYAES FE HES
27 98 8# 289 glycogen FFE Hassidst
Abrahame] WEPe] oa] HlAEoz EAHIAL,
gA o] FFS Lowry 59 @iV o8 3=
g z3sy Agdgt F 39 FAALL
Trinderd®, cholesterol 2 T Ao 98 kit AL
] 2Astant. 47, 473 2 #H Fol Ff=E
A= AAFAHEMDA)S] 22 Uchiyama 57

o W g olgatd wAstach

3. SHAzE

B Ao »E AFHZATE= SAS(statistical analysis
system) EAEAS o]&3td 7 AP HWE H
I EFARE FEAEER A¥E B9 dHas
ANOVAE EA ¥ Tukey’s studentized range(HSD)
test2 A5to] @=005 FFAA BAA {FAHE Z
otk

E)

m, 2o} 2 p=

=B =
1. Glycogen &1} 8490l O|X|= HE
23T 28 F9Y glycogen FFE FFTLET 7
=OlzTA B2 FEoldioy FAEH Fd
ZF Apololl $94& HolA Fgon FeHEL
7V % Zo]E Ho|x| ¢trh(Table 1).
ZAZE AZY 715 FAE H duAEe=E
«8FA FAH} AFE glycogens o] &3t FHZ

old YR o]ge A&AY oEATH Ghosh 5



Frt B0 ¥4 E3} Selenivm B3E0) &

Table 1. Effects of H,O fraction of Dioscorea japonica
Thunb with selenium on muscle and liver glycogen levels
in diabetic rats after 14 days"”

(mg/g)
Groups(n) Liver glycogen Muscle glycogen
Normal(3) 2294102 0.7£03
STZ-Control(6) 273113 1405
DIT(7) 214+ 6.0 1.3£0.7
DIT-Se(6) 220+ 9.1 14+£09
Se(8) 231+ 8.0 1.4+06
1) Values are mean + S. D., n= no. of rats, n= no. of

rats, Normal group was not treated with STZ,
STZ-Control group was treated with STZ, DIT group
was treated with STZ and extracts of Dioscorea japonica
Thunb(DJT), DJT-Se group was treated with STZ, DIT
and Na,SeO; Se group was treated with STZ and
NazSe03

2) NS : not significant at p< 0.05
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Table 2. Effects of H,O fraction of Dioscorea japonica
Thunb with selenium on kidney, liver and muscle
protein levels in diabetic rats after 14 days"”

Kidney Liver Muscle
Groups(n) protein protein protein

(mg/ml) (mg/g) (mg/g)
Normal(5) 338+22 0314%0.058 0.567+0.624
STZ-Control(6) 32.7%+54  0.417+0.099 0.201+0.098
DIT(7) 27.5+4.0 0.308+0.052 0.247+0.058
DIT-Se(6) 30.1+42 041740099 0.288+0.034
Se(8) 284445 0.3154+0.037 0.259+0.048

1) Values are group was not treated with STZ, STZ-
Control group was treated with STZ, DJT group was
treated with STZ and extracts of Dioscorea japonica
Thunb(DJT), DIT-Se group was treated with STZ, DIT

and Na;SeOs, Se group was treated with STZ and
Na38603
2) NS : not significant at p< 0.05
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Fig. 1. Effect of H,O fraction of Diescorea japonica
Thunb with selenium on liver cholesterol and triglyceride
levels in diabetic rats after 14 days
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Fig. 2. Effect of H,O fraction of Dioscorea japonica
Thunb with selenium on MDA levels in Kkidney, liver
and lung in diabetic rats after 14 days
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