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Effects of Fractions of Dioscorea Japonica Thumb on Blood Glucose Level
and Energy Metabolism in Streptozotocin Induced Diabetic Rats

Kim, Myung Wha - Lim, Sook Ja

Department of Foods & Nutrition, College of Natural Sciences,
Duksung Women's University, Seoul 132- 714, Korea

ABSTRACT

Dioscorea japonica Thunb its effects has been used in folk remedies for various purposes
including treatment of diabetes, on hypoglycemic activity and energy metabolism were inve-
stigated. The plant was extracted with methanol(MeOH) and fractionated into four layers :
hexane, chloroform(CHC,), butanol(BuOH), and H,O. Diabetes mellitus was induced in male
Sprague-Dawley rats by the injection of streptozotocin(STZ) into tail vein at a dose of 45mg/
kg body weight(BW). Sprague-Dawley male rats weighing 160 —200g were divided into five
groups : a diabetic control and four experimental groups such as hexane group, CHCl; group,
BuOH group, and H,O group. The rats of all groups were fed on a AIN-76 diet and the four
experimental groups were orally administered each fraction(500mg/kg BW) for 12 days. The
diabetic control group was orally administered 5% carboxymethyl cellulose. The body weights
were monitored and the concentrations of blood glucose were determined. The levels of
glycogen and protein in liver were also measured. The plasma levels of cholesterol, triglyceride
(TG), and free fatty acid(FFA) were also analysed. The body weight gain was higher in the H
2O group than in the control group. Heart weight was significantly reduced by administrations
of Dioscorea japonica Thunb. The extents of blood glucose decrement in BuOH and H,O
group were greater than that found in the control group. The muscle protein levels showed
significantly higher amounts in all experimental groups. Glycogen levels were higher in the
BuOH group than in the control group. The levels of TG were decreased in all experimental
groups and the levels of plasma FFA were lower in the BuOH group. The plasma cholesterol
levels were not influenced by these four fractions in diabetic rats. These results suggest that the
orally administered H,O fraction of Dioscorea japonica Thunb exhibited hypoglycemic effects
in STZ induced diabetic rats. (Korean J Nutrition 31(7) : 1093~1099, 1998)
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ztel(Dioscorea japonica Thunb)+ ®+}(Dioscore-
aceae)dll &ate thdAl WEFAE2A ozl g 7}
A1 gloem HuE o) Ty Aoz AMRgT)
ke 8] vt A7 A9 92 2 S 59y
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9] FHE AAsZ a2 E= ®A Fd A Ak
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AL T4 AR 209%-% B3 Qoh. vk Yo)
%a] Hejol wet 71nk(Dioscorea batatas Decaisne),
et (Dioscorea aiiimadoimo) R vl Dioscorea jap-
onica. Thunb)2 WrH 7p2% e Hely) gFgee
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nke] FARELE AEFojn @id, F714d, vitamin
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o Mol &t mlol| i WAL HEI} 53
gaaloln}, 2714 F 53] Na, K 2 Fert s &
o 11 Zn §F= woha

& AgoA s A obA A E F AvE U
Ao AAE FW methanol(MeOH) 2 53 3 7
B2 839 hexane, chloroform(CHCls), butanol
(BuOH) % H,09 471X £g&¢ streptozotocin
(STZ)2.2 BxE FEAZ BF A 1292 A7%
3Tt TF A F Y L P)E AR H &
B, R 28§ o83l Ful EEFo| Al
373583t U A tiAbell UjRE dEEe Yolr T
A G FEE ZAH3T glycogen, Tild 2 X &
T r2g EAEgT

NEME 9

1. 48 NE

Fobes BEARNA Az A& 7ol g
BHE ¥ MeOHZ 5AIRE F9F #8304 879243
A g FHslo 228 F SAdHeIG. 22 Yo
2 43) 9t &5t BE oddg o & AekEFst
o MeOH #%E<& 23tk MeOH #%E2 hexa-
ne, CHCl; % BuOH®] X2 £45te] 2t £89 7}
&9t Ee 39 7HRE AU 7 2L 7
TSk 2EES G2 § UE ¥F maste A
A FEZ 31X st Ao o &3tAct.

2. 4HFE NS A ThE RY

Sprague-DawleyAl 3 ##(160~2209)& ¥
o 9zt AF-& Do BT RFOE Tk A
FEE2 BT g 2N 1 F 8 2e gz
To2 UHA e 474 4PF O 2 Hexane £ F
o7, CHCL, 8543, BuOH £8%47 % H,0



Bysdoz gt tzxad HPFL AIN-76 %
A o] Pe}l B& ZFH3| F9(ad libitum)ssiz iz
T2 0.5% carboxymethyl cellulose(CMC)-&4-2,
AT £8E FA9F 27 500mg/kg BW=E 0.5%
CMCE&dol 314, dgate] 1Y 13] 129Uz AF5F4
ataict.

FuE FUAT)] et APTES 1642 A2
ANZ F STZE FARIAY, STZ 9% 45mg/kg
BW FEZ24] o]Z 0.01M9¥ citrate buffer(pH 4.5)
o Eo] Aol FALGE T 24X Fof] QhA WS
A FAg Foted YT F EFE S 7
X ) R gAY 8% FY Xx9 Ft
300mg/dl °o]49] T8¢ il FiE Ao 53
At

AE71E B i AFE Aolg) ¢ 157U B
2 gt 72 14 HT AojdHAFS Tttt AF
< mjd ZE A7) FEAZFAR 24T H 4]
F-&(feed efficiency ratio : FER)-& 2lo]4 3 &4 t)
3 AFTFTIIEOR ALtENh

3.9 53

olE 7t o8 PAE AFHUFTAA APt A
¥2](HA 300, Hanil Centrifuge Co. Ltd)dled 8%
& A% ¥ 893 cholesterol FFE ZA3% v}
AutgoE AEF5ES AR A ¥ heparinized
tubedll @& Fo} 3,000rpmolA 1587 B2 2 (4
T)ollA YAEE (Sorvall Ultracentrifuge Model RC-
508t EAE #3te] B4 AEE AR A
g Fole FA MEs 7, A%, uF 2 As
HEste FAE SANA ek AdRojA 25
& A&l o]EL -20TAAM FEEEAA Aslet
A Bad olgsldrt ¥ FEFL glucose oxid-
aseWPol 2% glucose kit(FEAN P E o] &3t =
AtEa 1 2 28 glycogen &3 £42 Hass-
id $9] v 2l3led colorimetry®-< o]-&3lo] A
Fagirh. 84 9d %S Gornall 590 )3 bi-
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uretd-S o]-&3151th 3 cholesterol &< chole-
sterol kit(FEAHHE o188t SAslg"® SAA
ub 03 g SR A SERYe bz gAades
24319

4. Y 2q

EE data® Bd 2 EFUAE AL p<0.05
FEoA EAEA(ANOVA AE) F foAdol 24
B Ao APZE7 495 Least Square Diffe-
rence(L.S.D.)¢ll &J3l &4t

L T L)

1. M3 Mo No|R g

A2 MeOHZ F£3% § A2 AZE g5t o
2 BEE S A% AgoA 58 AF 2 Hojag
o] WE}E Table 19 A3k

7} BYRd Ty AFFIHE BY d2ed foAg
atol gl9lort HO EFFoTg A93 Hexane,
CHCl; € BuOH E8%d79 AFF71&ol A U
ehgon 27 A vlustds do AFF7HeE o
Z70 AP tel] & Aojzt Uit

Jgde AUl Bosle] FAT ORI ol
A F9E EAAA AP LS SRS 8
=8 7l f2E FEAMT STZ Fool e %
W B-Alxe stz Qg dEdPA Y R Z-go]
AstE ez Frjrtel gt duix AAREEE 2
i1 o] 2 Q3] AFol A Hrba Koo,

ZFnie) 7 B EL 129 B9t AFHEG T Ho|A
FAFS 29 dzTel vla ¥ Aelrt e
2ol g &L tz2Fo H|F| BuOH 2ZFATA #
AAUA F2 HolE &S HYT

ddedo] ARH FAE neuropeptide YINPY)
% % NPY mRNA 59 Z719 &2 H9 A%
35-oll A NPY receptor?] 2hg-o] A35}15 7} wfjiol &
g o] M9 Z71E B F AP E 2H| He-

Table 1. Diet intake, feed efficiency ratio and the body weight gains of diabetic rats fed on four different fractions of

MeOH extract of Dioscorea japonica Thunb"

NS2)

Diet intake FER Initial BW Final BW Weight gain™
(g/day) @ @® (g/12 days)
STZ-control 23.8+5.2 0.12+0.08™ 190.8+14.7 224.0£23.6™ 33.2
Hexane 26.0+7.6 0.06+0.12® 189.3+18.3 203.6+36.4% 143
CHCl 26.3+3.3 0.06+0.06™ 187.1+15.1 204.1+£11.0® 17.0
BuOH 232457 0.03+0.08° 186.9+18.7 197.2+35.1° 103
H,O 25.0+7.2 0.14+0.09° 189.8+18.5 228.6+29.6° 38.8

1) Values are mean+S.D., n=8-9

2) NS : not significant at p<0.05

3) Values with different alphabet within the same column are significantly different at p<0.05 by L.S.D.
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Bt dzod H]E%‘ 9 CHCl; % BuOH +38 5
TAA FAH LR P UEstoy E8E FoTzt
de & g HolA sttt vge} FAE iz

Vo AgdelA BF 9 aEoIY.

o|e}zto} FAnte} Z4 BEE FojAl AFY B¢ o=
AT YL Fe Aoz yeuton ojAL 3R ¢
3 A% 7153 B2 SRl Fog Befn®,
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STZo2 Bxvl fiE HAv 7133 Aol &4do]
zYH= Aoz 42 ed F7HE £EF0| pen-

tose phosphate pathwayZ %3 phosphoribosyl
pyrophosphate® F&3t RNASH DNA®| 4 &
7t 59 AHE A9 vdiE Hxed®. £ STZ
o2 gyl fid FHoj AlolA Fejet 7)) wst
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3. B9 oiNE 9%

Fupe] 4744 RYEL BrFolT A BF T X
=% +F(Table 3)& STZ 792 st AY Az
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amyloid7} £AHETI T BH A& 2u|7t A ¥
A Ho] 2¥Fo| "’rE}‘f}ﬁ}wm.

STZ %o ¥ 1~3% o dA-3 1833 hypoin-
sulinemiat: 7H39] A& HgoF o ojfo] &
A% 74E Yehde,

A58 99 $5& vascular oxidation tAFY] o]
xAsle AAvt BghAsiA Alsls ol A4 &
o gA3le B-HEe AFHH7|Fe] H =
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Table 2. Effects of four different fractions of MeOH extract of Dioscorea japonica Thunb on organ weights in diabetic rats

(g/100g BW)"
STZ-control Hexane CHCl, BuOH H,O
Liver™ 3.98+0.44 4.00+0.59 4034047 4.11+0.39 3.72+0.48
Kidney™ 0.56+0.06 0.60+0.10 0.61+0.05 0.57+0.07 0.55+0.09
Heart 0.43+0.06 0.41+0.03* 0.37£0.03° 0.38+0.04> 0.39+0.03"
Spleen™ 0.6340.31 0.52+0.12 0.59+0.18 0.57+0.18 0.50+0.11

1) Values are mean+S5.D., n=8-9

2) NS : not significant at p<0.05

3) Mean of two kidneys

4) Values with different superscript within the same row are significantly different at p <0.05 by L.S.D.

Table 3. Effects of four different fractions of MeOH extract of Dioscorea japonica Thunb on blood glucose levels in di-

abetic rats(mg/dl)"

STZ-control Hexane CHCl, BuOH H,O
0 days™? 389.1+ 60.9 436.9+120.8 431.0+ 448 423.7+ 95.1 382.8+ 89.4
2 days 4470+ 72.0% 456.9+204.7° 3844+ 63.3% 323.6+100.6° 275.6+126.5°
4 days™ 525.0+184.0 489.6+172.7 572.6+114.2 462.0+160.2 457.14195.1
6 days 489.6+ 72.5% 491.1+181.0° 529.5+ 67.7° 412.6+168.6™ 364.9+171.2°
8 days™ 471.5%128.1 483.3+237.9 491.7+ 599 421.6+149.8 290.44141.1
12 days 456.8+194.1% 527.6+204.3° 239.0+166.9° 397.31+187.6™ 303.2+186.8™

1) Values are mean+S.D., n=8-9

2) NS : not significant at p<0.05

3) Values with different superscript within the same column are significantly different at p<{0.05 by L.S.D.



%2 BuOH B 5o tizFel vl8) =4 et
B3 259 glycogen TS tlT o) H|8] Hexane
2 BuOH £g5A4FNA A4 vebdoy e
Ho}z] Fgtth(Table 4).

7+ glycogend] ¥ 47159 U432 A=
d&do] §lg o #H ZHHEAME glycogeni-3i7t
At Bls) o we 33e Bivkm sk

FAZL Aed AL ujg e AUy Tx
G T ded DFERH JojA] F88 98
& A HYY ed FYAdl= tEdl dF7F A
3] Aokt ojAL FQEH ghgog gEIse
Q&d E1] A3slZ glycogen phosphorylase 843t
7} Z¥5H o= 18] glycogen #3i7} ZHATH?,

G37dakA] ALEAl 2 EEGAARL AAS o
F IEGFE S vtk 31=dg® B doA v}
9] FYEE FA3IUE o ¥Fo] FAHEGFANA
T A gRorz g g@slEuiAle gE
o] o]Ro]R] A= gte Aog FAHr}

5. Qe AdiAel Ol 3%

e ARG ] BEES A7FAE F
g3 39 A FFE 2Ty viudte & o o
€ 4873 28 HO EgFoFoA vnd 52 ¢
& B4 H(Table 5).

G s i GatdelA pasm iy
o|g}atgo] FrtEo] EEFAANAE TE dFFY

Table 4. Effects of four different fractions of MeOH ex-

tract of Dioscorea japonica Thunb on liver and
muscle glycogen levels in diabetic rats"”
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2 2ol B3 sed & AT Brle) 23
Folge Purjzzel vsl B $3e et
Fuz A% FHH TEGe Aeez A7
oljv} 21} guie] B oux|Z 2HE How
FAE 2 99o149) 114 99l $Ee Hexane

EYFoATo] FoHog ¥ Jeldn HO B8F

7ol A EA YERTHTable 5). 5 599
ATl o3t ¥ aid Tt Qe s ZA
Q=) ohetha gt

o5 9y e nE AYPFAA tzgd v
oA o2 #A Jehdth(Table 5).

FuAlole 929 $F0] ZojA 1 259 HUA
o] AAHM® n¥FE TEF 0153} glycogen
FARA 5 FH2Y AX 4L FE Udo] g9
1 ﬂ_ 37).

6. RIMOALY DAl 9

83 cholesterol 5 2Ty AP F9
Q1 Apolg xo)z] kot CHCL EgFojFelA
S A JeRGtH(Table 6).

£ 43949 Fvl £EE Fod= A cholesterol F
Foll A 4L v|AR] G AR HojRt} @A
% ¥7% cholesterol X7} $715+4d ¢)AL VLDL,
LDL ¥ HDL~cholesterol 3719l 7]91% Ao 2 Q&
2l hydroxyl methyl glutaryl Co A(HMG Co A)

Table 5. Effects of four different fractions of MeOH ext-

ract of Dioscorea japonica Thunb on plasma, hi-
ver and muscle protein levels in diabetic rats"

Plasma Liver Muscle

Liver glycogen  Muscle glycogen protein protein protein

(mg/g) (ng/) (mg/ml) (mg/g) (mg/g)
STZ-control 77+13% 153.6+37.1% STZ-control  71.9+14.1% 27294534 126.2+31.5°
Hexane 4.4+04* 159.3+29.7%* Hexane 65.4+ 4.8° 242.0+18.8° 1959+24.2°
CHCl, 5.0+0.5% 113.8+31.1¢ CHCl, 67.4+ 8.1° 278.1+13.7° 224.1+29.9°
BuOH 122+1.0° 171.1+82.2° BUOH 68.5+ 7.8° 296.1+19.7" 228.8+14.0°
H,0 40+0.7° 116.4+27.2™ H,O 79.7+11.0° 355.7431.1° 214.7+26.

1) Values are mean+S5.D., n=8-9
2) Values with different alphabet within the same colu-
mn are significantly different at p <0.05 by L.S.D.

1) Values are mean+S.D., n=8-9
2) Values with different alphabet within the same colu-
mn are significantly different at p<0.05 by L.S.D.

Table 6. Effects of four different fractions of MeOH extract of Dioscorea japonica Thunb on plasma cholesterol and liver

triglyceride and free fatty acid levels in diabetic rats”

Plasma cholesterol{mg/dl) Plasma TG(ug/ml) Liver TG(ug/g) FFA{(nmol/ml)
STZ-control 66.2+15.5™ 402.0+136.2* 7944.0+6447.3° 640.2+234.9°
Hexane 68.9+£16.8 201.9+ 92.6° 19433+ 765.7° 854.4+397.0%
CHCl, 56.3+11.9 2244+ 69.9° 19433+ 765.7° 1095.3+186.7°
BuOH 624+ 7.5 148.9+102.0° 4515.9+1798.7° 622.0+159.4°
H,O 64.41+13.9 153.6+ 39.0° 3704.0+1687.4° 998.4+235.4°

1) Values are mean+S.D., n=8-9

2) NS : not significant at p<0.05

3) Values with different alphabet within the same column are significantly different at p<(0.05 by L.S.D.
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reductase F20] 93 cholesterol 43S 22 she <
#H LR YL LDLcholesterold @& 4= glcha 3o,

3 2 %] SAAY dFL 2Tl vis) BE
AYTAN FoH o2 Y Yepton AEEzE
2ol HolA] gttt ¥ feiAal greke gz
# vz % W BuOH 2854 FL AQstue 25 &
Al bt 53] CHCL 2 HO 2359 ZoA &
9H o= Z}th(Table 6).

STZ| A% Fx 44 AW Qg stz A4
ZQ B2 tiAyt 983 YoAUA ot acetyl-Co
A A41¢] lipid metabolism system®} thAHAI7} B4
5o} WA E AF Aol FH=o] g A
ol golut=ul® laed Age Az o g &
A W4 free fatty acid : FFAYS %o] @&A)7|n
2 MY A 4L A% 114 e FNA
3ol A A7 FAA ] Bl A b, d4 &
ALY F2E 9] X5 3L 2HskeY)
T30 &eiA led B AN thake ¥
e EegPAEE ZA 2489 o| AL carnitine
palmitoyl transferase MAZHY Atz A& A
W S wolA N A 8 X5 £38 224
91 SHPH0. B Ae 4 9E T5F 50| do}
Aoy B AWt 55 BuOHEYE &
& Adstne 7 OE A9E voFrt

B A¥9 a74% FAAY FgFo] Yolglomg
Fate] 28 o] STZ 93 ob7|H& a3t x4y
Aol BddE 2t Fed A9 U= HoZ A}
g€

2 9

AL oA LA B dgn F5o diE AT
d@oz E Aol QoA Fxx|gol o] &3
29 AE F HutE 93l methanolg &3 &
ATE-8T Fvle] 1A BIEL streptozotocin.
2 3uE TN BFe A ATFAso e 2
< A5 I,

ot 71 BYEFEANA HO BEgFoFo| A
FToA 28 £ F75AE B3lon Holgge 4
old#H ZAZ BuOH #85AFA Foxoz v
< Atolg Hich FAvie] CHCL YT 7oA gz
ol vlsl 4] FAZL fFedHdos vgtoy) A¥F
e frozke Hol| ¥t Avle] ATERYES A
TEASHHE o 83 x99 F5E Hexaned g
Aesty BE BEFATA golgen B3] H,0

P 2 25 39 glycogen & BuOH 2854
& Gt 8%, 273 2 2% 39
HO ZEFAFNN fojxog =9
53 2% Fo I g BE TN =
Uebgth vl B8 R de) FAA4

o 4

2 $84Y 23 Tl ule) $YBL Folaiy
& o WBHE P FYALFES 2 A0
Bgom2 Fopt Pueyst Holage] F& 7154
HFo2 449 Adolzn Leh. 58 Fvle) HO ¥
YFATAN WS BA7L FRAYeH olojnie}
Avtel 8420 e A7 a9,
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