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The Effect of BuOH Fraction of Polygonatum odoratum with Selenium on Blood

Glucose Level and Lipid Peroxidation in Streptozotocin Induced Diabetic Rats

Lim, Sook Ja*- P

ark, Hye Jin

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

ABSTRACT

The purpose of this study was to investigate the effect of butanol(BuQOH) fraction of Polygonanm odoratem with selenium tr-
eatment on blood glucose levels and lipid peroxidations in streptozotocin{STZ) induced diabetic rats. Male Sprague-Dawcly rats
welghing(180- 200g) were divided into five groups: normal, STZ-control, and three experimental groups(P. odoramm group, P
odo-Se group, and Se group). Diabetes mellitus was induced by injection STZ in the tall vein at the dose of 45mg,/kg B.W. The
BuOH fraction of Polygonatum odoratum(500mg,/kg B.W.) given orally administered for 14 days. The Se treated group were fed a
AIN-76 recommendation diet mixed with Na,SeO4{2mg kg diet). Diabetic rats showed the lower weight gain compared to the
normal rats. The plasma glucose levels of the P. odo-Se group were significantly lower than the other experimental groups. The
plasma insulin levels did not show any difference among the experimental groups, whereas the normal rats showed significantly the
higher levels than those of diabetic rats. The plasma cholesterol levels were higher in §STZ-control and Se groups compared to P.
odorgtum and P. odo-Se groups and HDL-cholesterol levels were increased in the diabetic experimental groups fed on BuOH
fraction of P. edoratum with Sc supplementation. The liver and muscle glycogen levels were not significantly differ among all groups.
The plasma free fatty acid levels were lower in diabetic experimental groups fed on BuOH fraction of P. edoratmum or Se sup-
plementation than §TZ-control and Se groups. Diabetics rars showed the higher levels of triglyceride in plasma and lower levels in
liver compared with the normal gronp. Supplementation with Se decreased significantly the liver trigivceride level. The MDA levels
in liver and kidney were significantly reduced in all the experimental groups, In conglusion, administration of BuOH frachon of
Polygonatum odoratum with selenium supplementation reduced blood glucose levels and peroxdative tissue damage in $TZ induced
diabetic rats, showing the possibility of preventive and therapeutic use of the wild edible plant to the diabetes mellitus. (Korean J

Nutrition 33 (7) 1 703~ 711, 2000)

KEY WORDS :streptozotocin-induced diabetic rats, Polygenanun odoratum, sclenium, blood glucose, lipid peroxidation.
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Fig. 1. Body weights of noram! and diabelic rats fed on 8uCH frac-
tion of Polygonamm odoratum treated or untreated with selenium.

Table 1. Diet intake and feed efficiency ratiofFER) of narmal and diabetic rats fed on BuQH fraction of Polygonatan adoramen treated or un-

treated with seleniumig/day)'™

15t week 2nd week Mean FER
Normalin = 5) 12.8 + 1.8" 136+ 19" 132 +1.7" 0.11 £ 010"
STZ-cantrolin = &) 209 + 3.2" 26.2 + 4.47 219 + 417 -0.01 + 0.02"
P. odoratumin = 3) 19.3 + 5.0 29.2 + 39" 236 £ 27" -0.06 + 005"
P. ado-Se(n = 5) 233 + 3.8 290 + 557 25.5 + 52" -00u8 + 0.07"
Seln = 7) 201 + 6.1 25.0 + 5.5 225 + 54" -0.09 + 0.10"

1) Values are mean % 5.0,

2) Values with different superscript within the same row are significantly different at o < 0.05
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Table 2. Organ weights of normal and diabetic rats fed on BuOH fraction of }’ofygmzamm odoratum \reated or untreated with selenium

{a/100g BW.}"
Kidney” Liver Hearl Spleen Pancreas
Normal{n = 5) 0.35 = 0.01"" 316 - 0.337 0.37 £ 0.03™ 0.33 + 0.077 019 + 0.05™
STZ-controlin = 6) 0.56 = 0.07" 411 + 014" 034 £ 001™ 0.25 + 0.06™ 0.23 £ 0.06
P. odoratumin = 5) 0.64 = 0.05° 4.54 + 035 0.38 = 0.05" 035 + 0.04" 021 + 0.03
P. odo-Sein = 5} 0.62 = Qoa™ 4.73 + 0.43¢ 035 + 0.03™ 0.30 £ 0.16™ 0.24 + 0.12
Sefn = 7) 0.57 = 0.04” 418 £ 0.32™ 034 + 002" 0.22 + 0.04" 023 4 0.08

1) Values are mean + §. D. 2) Means of two kidneys

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

4) NS not significant al p < 0 05
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94 0% Y= (Table 3) Lee 572 R o)M= STZ)
olgte] gl AolA) @sATL Qe Pl qF
= }‘ﬂi]R 5 A 1"4 s )}‘E]-_

4. Glycogen ©&°f D|AlE= 9%

FudlETa PFE 5 PPzl visel s
glycogen ¥H& L]~E}-LH°%;<] m @o)ale] ol 2ok
(Table 4. o|= AT p-AEaz]e)] &|F gleg Hio
= 3} glycogen phosphorylasesl 4435 glyco—
gen| a7 FolE ] 719] glycogen FEke| 3
T el fApschE Bt



Table 3. Insulin levels in narmal and diabetic rats fed on BuOH fr-
action of Polygonatum odoramm weated or untreated with selenium
(mlU/mly"™

Insulin
Normalin = 5) 884 + 515"
§TZ-controlin = 6) 417 £ 2.24"
P. odoratumin = 5) 3.12 + 137
P odo-Seln = 5) 220 £ 070"
Sein = 7) 296 + 0907

1) Values are mean + 5D
2) Values with different superscript within the same column are sig-
nificantly different at p<{0.05

Table 4. Glycogen levels in liver and muscle of normal and diabet-
ic rats fed on BuOH fraction of Polygonatum cdoratum treated or un-
treated with selenium™

Liver(img/g) Muscle(pze/e)
Normal{n = 5) 20.3 £ 59% 1121.4 £ 314.2™
STZ-controlin = 6) 17.4 + 7.2 974.0 + 2639
P. odorgtum(in = 5) 147 £ 3.8 1087.6 £ 3669
P. odo-5e(n = 5) 164 + 3.6 876.8 £ 2958
Se(n = 7} 200 £ 43 10242 £ 995

T a] R A Sl 33(7): 703~711, 2000/ 707
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1} Values are mean + 5.0.
2} NS: not significant at p < 0.05
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Fig. 3. Plasma cholestero! levels of normal and diabetic rais fed an
BuOH fraction of Polyponatum adoratum treated or untreated with
selenium.

Table 5. Liver cholesterol, plasma HDL-cholesterol in normal and
diabetic rats fed on BuOH fraction of Polygonamm odoranm treated
or untreated with selenium"”

Liver cholesterol HDL-cholesterol

(mg/g) (mg/dh
Normalin = 5) 5.14 + 045" 19.4 -= 4.6
STZ-contralin = &) 791 + 074 201 + 2.5
P. adoramin = 5) 579 + 061+ 214 £ 22"
P. ado-Sein = 5) 611 + 088" 26.6 + 8.1
Se(n = 7) 6.32 + 0.73* 23+ 72"

1} Values are mean + S.D.
2} Values with different superscript within the same column are sig-
mificantly different at p < 0.05
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Table 6. Plasma free fatty acid, plasma and liver triglyceride levels in normal and diabetic rats fed on BuOH fraction of Pelygonatum

odoratum treated or untreated with seleniusm™

Plasma TG(mg/dl) Liver TGimg/g) Plasma FFA{zEq/L)
Normalin = 5) 850 £ 37.3" 182 = 5.1° 338.3 = 119.0¢
$TZ-controlin = &) 2274 4 5827 16.8 &£ 3.2 5490 + &0.1"
P. odoratum{n = 5} 152.6 + 963" 17.2 4+ 4.4™ 436.2 + 136.1"
P. odo-5ein = 5) 174.5 = £6.9" 13.7 + 5.3 4121 £ 116.3™
Sein = 7) 2195 £ 88.7" 101 £+ 1.97 572.5 + 200.07

1) Values are mean = S.D.

2) Values with different superscript withun the same column are significantly different at p < 0.05
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Table 7. MDA levels in liver, kidney and lung of normal and di-
abetic rats fed on BuQH fraction of Polygonarum odoranm treated
ar untreated with selenium(nmal/mg protein)™

Liver Kidney Lung
]\iormals) 042 £ 013 102 £ 021" 1632 & 2,097
n =3
S(TZ'CDE)"O' 0.47 £ 003 177 £ 030" 1526 + 2.58
n =
Pi 0""*5“)’””' 0.76 + 0.06° 1.38 & 0.09° 1558 + 0.82
n =
Pi 0‘10'55)8 032 + 009" 139 £ 032 1614 4 1,50
n =
Se(n = 7) 034 + 0.04" 127 = 0.20% 16,16 + 093

1) Values are mean + 5.D.

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

31 NS not significant at p < 0.05

Table 8. Effect of BuQH fraction of Polygonamum odoramm treated
or unireated selemum on plasma AST and ALT activities in normal
and diabetic rats{KA uni/L)™!

AST ALT
Normal(n = 5) 1501 = 187" 235 + 447
STZ-control(n = 6) 7345 + 64.47 116.6 + 44.7™
P odoratumin = 5) 234.4 + 407" 133.6 + 41.77
P. odoSe(n = 5) 2226 + 343" 80.2 = 27.0°
Sein = 7) 2161 £ 2877 91.5 4+ 1964

1) Values are mean + $.D.
) Values with different superscript within the same column are sig-
nificantly different at p < 0.0
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