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The Effect of Butanol Fraction of Polygonatum odoratum with
Vitamin E on Blood Glucose Levels and Lipid Peroxidations in
Streptozotocin-Induced Diabetic Rats

Lim, Sook Ja - Kim, Young Shin
Department of Foods and Nutrition, Duksung Women's University, Seoul 132-714, Korea

ABSTRACT

The hypoglycemic effects of butanol(BuOH) fraction of Polygonatum odoratum with vitamin
E in streptozotocin(STZ)-induced diabetic rats were investigated. Sprague-Dawley rats weighing
200 - 230g were devided into five groups, and four groups induced diabetes mellitus by the
STZ injection(45mg/kg b.w.) into the tail vein ; Normal, diabetic-control, and three diabetic
experimental groups(P. odoratum group, P. od-vit. E group and Vit. E group). All groups were
fed on a AIN-76 diet, and the experimental groups were orally administered with the BuOH
fraction of Polygonatum odoratum(500mg/kg b.w.) and vitamin E(10mg/kg b.w.) for 14 days.
The body weight, diet intake and organ weights were monitored. The plasma levels of glucose,
insulin, cholesterol, triglyceride, HDL-cholesterol and aspartate and alanine aminotransferase
activities were analyzed. The levels of glycogen in liver and muscle, cholesterol in liver were
determined. The malondialdehyde(MDA) levels in liver, kidney and lung were assayed. The
body weight loss was seen in P. odoratum group, P. od-vit. E group, Vit. E group and diabetic
control group, while the loss in P. odoratum group was much less than that in the diabetic
control group. The plasma glucose levels were significantly lowered in P. odoratum group
compared to diabetic control group. The plasma insulin levels were noticeably higher in P.
odoratum and Vit. E groups. The rats in P. odoramum and P. od~it. E group showed higher
liver glycogen levels than in the diabetic control group. The MDA levels in liver, kidney and
lung were also significantly reduced in P. od-vit. E and Vit. E groups compared to the diabetic
control group. The results suggest that the administration of BuOH fraction of Polygonatum
odoratum along with vitamin E reduced blood glucose levels and peroxidative tissue damage in
STZ-induced diabetic rats, showing the possibility of preventive and therapeutic use of the wild
edible plant to the diabetes mellitus. (Korean J Nutrition 31(9) : 1385~1393, 1998)
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300, Hanil Centrifuge Co., Ltd) & & #4Ad9& A
o] 83 Fo £59 FX7} 300mg/dL olAl AL
Yt e oz ERIEEY. AdTe T3
citrate bufferZ FA}sl4th.

AYFEE 27 A (Normal), Fret)=F(STZ-
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Fig. 1. Changes in body weights of diabetic rats fed on
BuOH fraction of Polygonaum odoramm along with
vitamin E.
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Table 1. Effect of BUOH fraction of Polygonatum odoratum with vitamin E on diet intake and feed efficiency ratio in di-

abetic rats(g/day)"™

1st week 2nd week Mean FER
Normal 90.7 £23.5° 81.7+28.4° 12.3+2.3° 0.08+0.03°
STZ-control 145.1£21.0% 148.9+41.0° 21.2+4.0" -0.11+0.06"
P. odoratum 138.14+30.5" 151.6+13.9" 18.1+4.7° -0.0840.08°
P. od-vit. E 133.3+21.4¢ 143.4+26.4° 19.8+2.4> -0.134£0.07°
Vit. £ 167.0+18.0° 164.9+30.1° 23.74£3.%° -0.11£0.06°

1) Values are mean+S.D., n=5-6

2) Values with different superscript within the same column are significantly different at the 5% level

Table 2. Effect of BuOH fraction of Polygonatum odoratum with vitamin E on organ weights in diabetic rats(g/100g b.w.)"

Kidney” Liver Spleen™ Heart™
Normal 0.40+0.10* 3.22+0.28° 0.35+0.08 0.36+0.05
STZ-control 0.59+0.09° 4.14+030° 0.30+0.11 0.36+0.03
P. odoratum 0.57+0.08° 4.42+0.43° 0.38+0.16 0.40+0.09
P. od-vit. E 0.57£0.09° 4.19+£0.49° 0.28+0.08 0.35+0.02
Vit. E 0.61+0.08" 4.27+0.39° 0.28+0.07 0.38+0.03

1) Values are mean+S$.D., n=5-6

2) Values with different superscript within the same column are significantly different at the 5% level

3) Means of two kidneys

4) NS : not significant at the 5% level
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Fig. 2. Effect of BuOH fraction of Polygonatum odoratum
with vitamin E on plasma glucose levels in diabetic
rats.

Table 3. Effect of BUOH fraction of Polygonatum odoratum
with vitamin E on insulin levels in diabetic rats

@IU/mh™?
Insulin
Normal 17.3+£5.18°
STZ-control 9.2+2.66°
P. odoratum 11.14£2.21"
P. od-vit. E 10.3+4.32¢
Vit. E 16.6+5.07*

1) Values are mean+S5.D., n=5-6
2) Values with different superscript within the same column
are significantly different at the 5% level

g7 dede Buuzdd vEe BE A¥E
o] ¥& Z%E Bom 1 F uel] EXolA <)
28 & 758 EH(Table 3).

Balabolkin %& -8%9] v|ebyl E7f #3e o
€ BH7)5E ASA vk AME Bastct

4, #8 H 2% glycogen I OINE IF

%24 BuOH ¥8&3 e}yl E 5o @& b3
glycogen L FnojzTol H3) SZg -uvlekul
E #&do] fojd oz 2glon Hgydl EFS Bier)
Z73 85231 tHTable 4). STZ 98] Hwrt &
gE Q27 AEEe 2T B B84 b)) e
glycogen ¥3& VelEr ole 339 B-A¥s}
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g8l glycogene] Eai7t Fdi=o] 7+9] glyco-
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Table 4. Effect of BUOH fraction of Polygonatum odoramum
with vitamin E on the glycogen levels in liver
and muscle of diabetic rats"?

Liver(mg/g) Muscle(ug/g)
Normal 10.3+3.0° 910.7 +208.6®
STZ-control 51+1.6° 588.2+ 92.4°
P. odoratum 6.1+1.7% 938.0+408.0°
P. od-vit. E 8.9+2.2% 856.8+210.9®
Vit. E 5.1+2.8° 888.5+239.1%°

1) Values are mean+S.D., n=5-6
2) Values with different superscript within the same column
are significantly different at the 5% level
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Fig. 3. Effect of BUOH fraction of Polygonatum odoratum
with vitamin E on plasma cholesterol levels in di-
abetic rats.
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5. 8% cholesterol, HDL-cholesterol, Z¥AI%Y %
A8 cholesterol B

8% cholesterol 52 &322/ H3lE Hojtlr}
129 & 25 Zrashe AeS Uelhdd(Fig. 3). 2E
Aol Zashs AE¢E 29es §2¥ BuOH
E£8E7 e E Fodo] w}& 83 cholesterol &3
d& ¥z gtk e FitEE gYFes
g 2 #F9 cholesterold FAAY 58 E
A=E aAEFY] ok, Gt F 2AHA gL A
el e 7H3¢] hydroxymethyl glutaryl-Co A(HMG~
Co A) reductase®} &4do] #AHw, 2 HMG-
Co A reductaset &40} S71Eed], o2 s 4
W] cholesterol ©l&°] Frtslol nFg2HEESE

o] yehdtin ¢HA UTH.
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ZYT3} 529 -veld E #8324 froFoes v
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A3A F7 e ol Bl fidel o3t g}
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Table 5. Effect of BuOH fraction of Polygonatum odoratum
with vitamin E on plasma triglyceride(TG), HDL-
cholesterol and liver cholesterol levels in diabetic

rats(mg/dL)™
Plasma HDL- Liver
TG cholesterol  cholesterol
Normal 39.8+14.5° 49.7426® 6.4+1.1°
STZ-control 103.2+38.9° 43.2£1.9° 9.8+1.6°
P. odoratum 59.8+ 8. 53.1+8.6° 7.94+1.5®
P. od-vit. E 59.7+25. 46.9+4.6% 78+1.2"
Vit. E 71.7+20. 51.4+2.1° 85+1.3%

1) Values are mean+S.D., n=5~-6
2) Values with different superscript within the same column
are significantly different at the 5% level

Table 6. Effect of BUuOH fraction of Polygonatum odora-
tum with vitamin E on the MDA levels in liver,

kidney and lung of diabetic rats(nmol/mg pro-
1)2)

tein)
Liver Kidney Lung
Normal 0.26+0.03° 2.37+0.16® 1.68+0.74®
STZ-control  0.44+0.11° 4.03+0.33° 2.77+0.56°
P. odoratum  0.36+0.11 2.60+£0.24> 2.35+1.09
P. odvit. E 0.32+0.05® 0.16+0.07° 1.62+0.43%
Vit. € 0.23+0.03" 2.20+0.41° 1.39+0.18°

1) Values are mean+S.D., n=5-6
2) Values with different superscript within the same column
are significantly different at the 5% level

7H3¢] cholesterol 3% FZelrat 2w -H
E}7] E ¥WRFo] Btz vl8) feld o ittt
(Table 5). STZFAZ Q15 d&d Eul7t A= A
AE Q) Fjalr) D3] dojubA] fo} acetyl-Co A &
oz Q3 Aol 78l W RAo] &3
B3 A% o] o},

6. NIADMSO| O A= 3
AAtehkE-2 fE715d o3 HA A E¥d}
AuabEe] Abshy Balg dorle ZoE A
g} % ¥9] malondialdehyde(MDA)"E &2X38 2
37} Table 63 2t} 7HgolN FaolRFe MDA
&ake 0.44+0.11nmol/mg proteingl 2ol vl& 2
E Ag oA 0.23~0.36nmol/mg proteinCE 2%
£3] 5zd -HgY) E 3473 vl B2
gzl vls] Ao yorEs] ol HlgM E
0] oz Qg 29 AJMIsH &4
E}’\lﬁ‘:} d2el Axstrt. Aol MDA &%
Pz 3] BE APToA ooz v
$28 1t Ao MDA #3x S - uleh
E B4 vjell EFe #ee] @A Yeht 1739
MDA ey} 22 Ae et Gianpaolo 92
Wt f48 879 A%, 1 2 AFdA MDA
)\101 =4 e oy vl EE AF5FA9A A
FELE ZAHUTGE Badgoen & dddAk
15}‘31 E 5% MDA F&o| @A veht 22 %
FE Bt 53] 29 -0leY) E 34T %é‘iﬂ
=32} ¥ERR] B0l H]s) 433 %e MDA $H3&
Po M AN FZ < HEr EY "V\’-‘}%—
Uehd Aoz 49} e MDA 3% 43} A
el MDA %3 nhrA 2 gz vjs) 2
E ARTEANA A Yo FEd-HEW E 3
B3 vER] EZlA /93 Aol & Ryt
7. 9% AST % ALT BYE
4 AST 8AHEE AJde ZF f32 21olgl
o] B]S=3t 8 e oy 149 Fole Gtz

flo rlo £ %K _:L

Table 7. Effect of BUuOH fraction of Polygonatum odoratum with vitamin E on plasma AST and ALT activities in diabetic

rats(KA unit/L)"™?
AST(O day)™” AST(14 day) ALT(O day)™® ALT(14 day)
Normal 100.4+17.3 107.7+21.1° 29.4+10.4 29.0+11.9°
STZ-control 105.3+27.1 178.5+60.9° 369+ 6.4 52.0+16.0°
P. odoratum 86.0+25.3 138.2422.5% 34.0+ 8.0 33.3+11.8%
P. od-vit. E 87.2+19.9 128.0+25.6° 429+10.6 31.6x 7.1°
vit. E 94.1+29.6 144.7+254® 33.9421.1 41.5+22.4"

1) Values are mean+S.D., n=5-6

2) Values with different superscript within the same column are significantly different at the 5% level

3) NS : not significant at the 5% leve!
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