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Effects of Korean Wild Vegetables on Blood Glucose Levels and
Energy Metabolites in Streptozotocin Induced Diabetic Rats
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Abstract

The hypoglycemic effects of five Korean wild vegetables, Aralia continentalis (A. con.), Castanea crenata
(C. cre.), Xanthium strumarium (X. str.), Alisma canaliculatum (A. can.) and Eupatorium chinense var. sim-
Dplicifolium for tripartium (E. tri) which have been utilized for the traditional remedies were investigated in
this study. Diabetes mellitus was induced in male Sprague-Dawley rats by injections of streptozotocin (STZ)
into the tail veins at a dose of 45 mg/kg. Five groups of STZ-induced diabetic rats were fed one of each ex-
perimental diet containing 10% of the Korean wild vegetable powder and normal and STZ-control rats were
fed the control diet for five weeks. The body weight change, feed efficiency ratio (FER) and organ weights
were compared. The plasma levels of glucose, protein, cholesterol, HDL-cholesterol, triglyceride, free fatty
acid, and aminotransferase activity were determined. Mineral (Ca, K, Mg, Na, Cu, Fe, Mn and Zn) contents
of the Korean wild vegetables were analyzed. The body weight gain was higher in normal, C. cre., A. can.
and E. fri. groups than in the diabetic control group. The FER of C. cre,, A. can. and E. tri. groups was sig-
nificantly higher (p<0.05) than that of diabetic control group. Liver weight was heavier in A. con., X. str. and
A. can. groups compared with the diabetic control group. The weights of kidney were lighter in all five Kore-
an wild vegetable groups than in the diabetic control group. After five weeks, the plasma glucose level tends
to be decreased in A. con., A. can. and E. tri. groups. Plasma cholesterol level was decreased the Korean wild
vegetables except for X. str. group. Plasma HDL- cholesterol level was significantly higher in A. con., A. can.
and E. fri. groups compared with the diabetic control group. Plasma triglyceride and free fatty acid levels
were significantly higher in X. str. group compared with the diabetic control group. Mineral contents were
higher in E. tri. (Ca, K, Na and Fe). The results suggest that the intakes of A. con., A. can. and E. tri. have a
hypoglycemic effect in diabetic rats showing the possibility as the valuable food resources for the prevention
of diabetic mellitus.
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plicifolium for tripartium
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Table 1. Composition of experimental diets (%)

Components Control diet A. con.* C. cre. X. str. A. can E. i
Casein 20.0 20.0 20.0 20.0 20.0 20.0
DIL-Methionine 03 03 03 03 0.3 0.3
Corn starch 15.0 10.0 10.0 10.0 10.0 10.0
Sucrose 20.0 50.0 50.0 50.0 50.0 50.0
Cellulose 5.0 - - - - -
Korean wild vegetable - 10.0 10.0 10.0 10.0 10.0
Comn oil 5.0 5.0 5.0 50 5.0 5.0
Choline bitartrate 0.2 0.2 0.2 02 0.2 0.2
AIN mineral mixture” 35 35 35 35 35 35
AIN vitamin mixture? 1.0 1.0 1.0 1.0 1.0 1.0

* A. con.: Aralia continentalis, C. cre.: Castanea crenata, X. str.. Xanthium strumarium, A. can.: Alisma canaliculatum. E.tri.:

Eupatorium chingpse var. simplicifolium for tripartiurg.
1) AIN-76 Mineral mixture (g/kg)

Calcium phosphate dibasic (CaHPO,) 500.0 Ferric citrate (16~17% Fe) 6.0 Potassium citrate, monohydrate (K;C¢H,0, - H,0)
220.0 Sodium chloride (NaCl) 74.0 Manganous carbonate (43~48% Mn) 3.5 Magnesium oxide (MgO) 24.0 Potassium sulfate
(K;S0,) 52.0 Cupric carbonate (53~55% Cu) 0.3 Potassium iodate (KIO,) 0.01 Chromium potassium sulfate (CtK(SO,),) - 12H,0)
0.55 Zinc carbonate (70% Zn0O) 1.6 Sodium selenite (Na,SeO; - SH,0) 0.01 Sucrose, finely powdered to make 1000

2) AIN-76 Vitamin mixture (g/kg)

Thiamin-HCL 0.6 Riboflavin 0.6 Pyridoxine-HCI 0.7 Folic acid 0.2 D-Calcium pantothenate 1.6 Nicotinic acid 3.0 Cholecalciferol
(vitamin D) 2.5 Retinyl palmitate or acetate (vitamin A) 0.8 Cyanocobalamin (vitamin By,) 0.001 dl-o-Tocopheryl acetate (vitamin
E) 20.0 Menaquinone (vitamin K) 0.005 D-Biotin 0.02 Sucrose, finely powdered to make 1000.
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Values with different superscript are significantly different at
the 5% level

Fig. 1. Changes in body weights of diabetic rats fed on
Korean wild vegetables.
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Table 2. Diet intake and feed efficiency ratio in diabetic rats efed on Korean wild vegetables”

Normal STZ A. Con.* C. cre. X str. A. can. E. i

Diet intake (g/day)

Ist week 14.1+1.0 17.9+5.6 19.84+2.1 19.84+5.0 23.0+3.3 202+42 19.7+6.2
2nd week 16.5+1.3 222493 29.8+5.4 28.4+6.4 30.842.5 30.8+5.4 32.3+49
3rd week 18.6+3.2 29.84+7.6 33.842.7 332+84 35.0+54 32.9+3.3 36.1+2.6
4th week 19.2+4.1) 29.6+72 31.7+24 30.7+5.8 32.7+5.6 33.8+34 35.2+29
5th week 21.6+2.9 33.1+9.2 31.0+88 33.94+5.9 36.3+5.8 36.0+6.2 38.8+2.9
MEAN? 17.6+1.8° 25.8+6.4° 30.31+4.9" 28.4+4.6" 30.8+3.3% 29.943.3" 31.5+2.7°
FER 0.23+0.03"°  -0.01+0.02° -0.00+0.02"  0.00+0.04* -0.00+£0.03° 0.00+0.02* 0.03+0.02°

1) Values are mean +S.D., n=5-7

2) Values with different superscript within the row are significantly different at 5% level.
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Table 3. Organ weights in diabetic rats fed on Korean wild vegetables (2/100 g BW)

S A9 W AR Aol w1 E

1)2)

Liver Kidney” Heart Spleen
Normal 3.44+0.19° 0.33+0.02° 0.30+0.02* 0.44+0.07
STZ 5.5210.99" 0.79+0.18" 0.434.0.04 0.414+0.12°
A. con. 5.68+0.64™ 0.754+0.05" 0.38+0.04° 0.4040.05"
C. cre. 4844077 0.69+0.17" 0.36+0.02° 0.34+0.15°
X str. 6.11+1.77° 0.74+0.07" 0.36+0.04° 0.39+0.07"
A. can. 6.60+1.48 0.76+0.09™ 0.3740.03° 0.40+0.03"
E. tri 4.86+0.59° 0.66+0.10° 0.36+0.04° 0.391+0.05"

1) Values are mean +S.D., n=5-7

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

3) Means of two kidneys.
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Table 4. Levels of hematocrit and plasma 2?rotem in di-
abetic rats fed on Korean wild vegetables

Hematocrit (%)  Protein (mg/ml)

Normal 41.8+4.6" 5231+ 8.8°
STZ 39.7+6.1" 485+ 7.1°
A. con. 43.6+4.3* 60.3+11.3"
C. cre. 47.0+4.T° 60.74+11.5"
X. str. 37.9+9.3° 61.7411.6"
A. can. 39.6+3.4° 63.64 1.8
E. i 40.9+4.7" 550+ 3.8*

1) Values are mean +S.D., n=5-7
2) Values with different superscript within the column are
significantly different at the 5% level.
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Fig. 2. Blood glucose levels in diabetic rats fed on
Korean wild vegetables.
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Fig. 3. Blood cholesterol levels in diabetic rats fed on
Korean wild vegetables.

4 BoiFig. 3). A de]AP M A B]
743" 8% cholesterol®] 75t & A5 Hvt. Furt
ZABFA 4L AldelxE ZHA9]  hydroxymethyl
glutaryl-CoA(HMG-CoA) reductase?] tAjo] 7t
2, A2] HMG-CoA reductase &4Jo] Zrl=lo] +3)
" o F cholesterol ©]5o] F7}Eo] vehdel®, 2
d7el FolEel HelHoR Ee UF cho
lesterol %% ZFA cholesterol T ALY Z}4-9f A
cholesterol 3+ F712 £FHE R 2 cholesterol 0] &
o] Z7lsle] Yepd Ao Aztxic].
HDL-cholesterol X+ SFxt|F7(30.7+8.5 mg/
d)z} w5 53, Wil 9 Ss-aubETel A
vehtn, whtsl Zo) a2 f-AREE B g c(Table
5). 31X ¥ %3} HDL-cholesterol 5%.9] 7} Fxry
9] oA aqlel WS HAFHE Folz AR
oA gt} Aded weEA Gy FAlelA e
o} AFEIASAZ HasiA &g AS ¥H
FA]R|ule] Z7}9} HDL-cholesterol®] 714w} ¥.31%]
93 &d), HDL-cholesterol®] Z}at= A7]7F 154 A4k
HZo] x&H #H$ % xkgiz} JH-2] cho-

Table 5. Levels of plasm: HDL-cholesterol, triglyceride and free fatty acid in diabetic rats fed on Korean wild veget-

ables™

HDL-cholesterol (mg/dl)

Triglyceride (mg/dl) Free fatty acid (u Eq/L)

Normal 59.5+ 7.0°
STZ 30.7+ 8.5°
A. con. 418+ 8.0°
C. cre. 304+ 1.2°
X s 30.0+ 4.9°
A. can. 417+ 2.8
E. mi. 48.5+11.8"

128.6+ 45.0° 469.8+ 87.4°
289.7+ 71.0° 742.3+233.6™
4114+ 75.9" 784.8+ 60.2"
496.3+292.9% 902.2+4206.0"
627.0+222.5° 1057.74286.8°

577.3+£211.3°
638.1+144.2°

377.7+121.1°
290.6+ 75.2°

1) Values are mean +S.D., n=5-7

2) Values with different superscript within the column are siginificantly different at the 5% level.
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Table 6. Plasma aminotransferase activity in diabetic rats fed on Korean wild vegetables (KA unit/L)"?

77

AST ALT
1 week 5 week 1 week 5 week
Normal 155.1+29.1* 1348+ 7.7° 53.0+ 8.6 549+ 11.4°
STZ 230.6+40.3° 313.3+170.8° 76.0+11.1° 1135+ 335"
A. con. 175.1+18.2* 2324+ 58.8® 70.0+13.3 83.0+ 26.9*
C. cre. 183.4+18.6° 492.4+184.2° 753+14.2° 362.5+170.6°
X. str. 178.1+14.4" 229.1+ 98.0* 448+ 89° 201.0+ 84.1°
A. can. 140.5+31.7° 1479+ 25.8° 54.0+10.5° 79.8+ 11.3°
E. tri 185.64+23.2" 217.5+ 28.9* 70.8+ 6.4° 105.4+ 29.1*

1) Values are mean +S.D., n=5-7

2) Values with different superscript within the column are siginificantly different at the 5% level.
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inotransferase 4 X2 7= 744 o) o2k 243}
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2714 gere] #4747 Table 79 e} Sich.
Ca®] ek FEFUEoA 1254 mgo 2 M =
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Table 7. Mineral contents of Korean wild vegetables
(mg/100 g)
Ca K Mg Na Cu Fe Mn Zn

con. 446 1839 231 51 0.27 3243 398 4.80
cre. 76 1064 121 3.8 045 684 9.64 3.61
str. 33.0 973 437 44 185 1746 221 6.78
can. 19.4 1087 250 4.8 1.60 1191 29.53 12.52
. Iri. 1254 2167 411 53 090 65.08 3.68 6.29
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