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ABSTRACT

Attempts were made to determine the cffects of 5-Korean wild vegetable con-
sumptions on blood glucose leveles and organ-energy metabolisms in streptozotocin-
induced diabetic rats. The 5-Korean wild vegetables were : Cassia tora L(C.t), Ly-
cium chinese Mill(L.c), Trichosanthes kirilowii Max(T.k.), Polygonatum odoratum var.
Pluriflorum Ohwi(P.o.) and Arctinm lappa L(A.L).

Sixty male Sprague-Dawley rats(160 — 220g) were induced diabetes mellitus by strep-
tozotocin injection into the tail vein and were devided into 6 groups : a diabetic con-
trol and 5-experimental groups. All groups of the rats were fed on a AIN-76 diet, and
the 5-experimental groups were fed with each wild vegetable (10%) for four weeks.

An increased tendency in body weight of all the groups was observed and the ten-
dency was more significant in L.c., Tk. and P.o. groups. The organ weights of liver
and kidney were higher in L.c. and A.L groups and lower in T.k. group which has
shown the improvement from diabetes. Plasma glucose levels were markedly decreased
from the Ist week in C.z, Tk, and Po. groups and the tendency has lasted
throughout the four weeks experimental period. The consumption of P.o. has de-
creased plasma cholesterol level while any significant difference was not seen in plasma
protein levels from all the experimental groups. The level of plasma triglyceride was de-
creased in P.o. group and the levels of plasma free fatty acids were also significantly
lower in P.o. and T.k. groups. The liver protein levels were significantly higher in P.o.
and T.k. groups and thesc two groups also showed the negative or relatively small
amount of urinary glucose excretion. The experimental group of T'k. has revealed the
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decreased level of muscle protein and the increased level of muscle glycogen. The 5-
Korean wild vegetables contained dietary fiber and 9-analyzed minerals comparable to

the ordinary use vegetables.

KEY WORDS : Korean wild vegetables - blood glucose level - diabetic rats.
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Fig. 1. Changes in body weight of diabetic rats fed on
each of 5-Korean wild vegetables.
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Table 1. Organ weights of diabetic rats fed on each of 5-Korean wild vegetables (g/100g BW)"

Group
Control Ct. Le Tk P.o. Al
Liver 4.59 3.78 5.29 391 3.570 4.94
+0.39 +0.16 +0.44 +0.38 +0.43 +0.61
Kidney” 0.65 0.42 0.71 0.43 0.41 0.65
+0.03 +0.03 +0.09 +0.06 +0.04 +0.09
Spleen 0.49 0.44 0.42 0.31 033 0.04
+0.12 +0.10 +0.13 +0.03 +0.06 +0.08
Heart 0.32 0.31 0.29 0.28 0.33 0.33
+0.04 +0.03 +0.03 +0.01 +0.02 +0.01

1) Values are mean £ S.D.
** : significant at 1% level

2) Means of two kidneys
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Fig. 2. Plasma glucose levels in diabetic rats fed on each
of 5-Korean wild vegetables.

Fig. 3. Plasma cholesterol levels in diabetic rats fed on
each of 5-Korean wild vegetables.
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Table 2. The concentrations of protein, triglyceride and
free fatty acid in plasma"

' oXx
[Shd

Protein Triglyceride Free fatty acid
Group?

(mg/ml) (mg/db (nmol/ml)
Control 57.8+3.8 69.5+21.6 550.0x161.8
C.t 59.41+9.8 56.9+18.1 4749+ 669
L. c 54.4+3.7 242.8+83.1** 712.6*+ 85.3*
T k 56.418.5 47.1+£209 436.9+ 539
P o 53.6%5.5 43.1+18.5* 52734+ 854
A L 5484+7.6 1309+40.0* 702.0+190.3

1) values are mean + S.D.
2) C. t.: Cassia tora L.
L. c. : Lycium chinenese Mill.
T. k. : Trichosanthes kirilowii Max.
P. o. : Polygonatum odoratum var. Pluriflorum Ohwi
A. L : Arctium lappa L.
* :significant at 5% level
** - significant at 1% level
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4. 24E chE S4x|H 9 Glycogen

HgawALe Ay AHATE AYsty 9 4d
oM B gzFe Hdte foFeg w4 e
Yt (Table 3). G AENEL glu-
coneogenesisZ AA oA gog olgdrie Hn®
7t ded & AYoA= T2 2 deEe s uEE
AGTolM FARNE BHoIAEE Fut 3 EHAR|E
Ao FE85 vt A SAAY L e
28 A9stn BE AT YA Uehton, g
o= 7FhH lipogenesis®] 742 FAAAY §o)
Zagte 2 AXES U5 U Glycogen
o 7A%E steed ol w4 Jegn 1A 3§
GFolM @A veRgEdl, olEd fcelllAe in-
sulin 2¥4) A8& 918t} glycogen phosphorylase”}
43150} glycogend] 317} Fuigthe d7+49*?
o} A3

5. 28 A U glycogen
S5 A 3kl slEle] AN A Y

Table 3. The concentrations of protein, triglyceride and glycogen in liver and of protein and glycogen in muscle"

Liver Muscle
Group® Protein Triglyceride Glycogen Protein Glycogen
o (mg/p) (g (g (me/e) (glg)
Control 117.6+£52.1 2441£1399 534343228 247.14+32.2 164.7+ 57.8
C t 81.0+18.7 810+ 267 5637+4319 213.6+21.0* 181.4+ 827
L c 217.1+£16.0* 954+ 494 330511823 158.7 +:24.6** 146.4+191.8
T k 2165+ 4.1* 2427+ 690 8772+2890 154.4+20.0** 273911526
P o 234.4+20.6* 626+ 408* 530613852 285.1+£53.4 431+ 10.2*
AL 236.6+22.9* 632+ 337* 243311978 247.1x32.2 201.9+144.4

1) values are mean * S.D.
2) C. t.: Cassia tora L.
L. c. : Lycium chinenese Mill.
T. k. : Trichosanthes kirilowii Max.
P. o. : Polygonatum odoratum var. Pluriflorum Ohwi
A. L : Arctium lappa L.
* : significant at 5% level
** - significant at 1% level
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6.
°P‘§¢1%4% Aol w2 w3 AL A} s
SZE vl ndol stAl HEHNUL 77 A H
ol dASA =A JebdrHTable 4). 8=
E}E] 2 52 AFHTANE 3o HEE A2 A
o wi}l streptozotocin®] FAIR &8 Al7te] o}z

A&

o174

S B EHA Fato] YEPGA LR Algdrt

7. =M% 271& Y ascorbic acide] &=t

7t 747"‘1394 Z24% 2 #7132 &3 Table 5,
MA8% ascorbic acid®] HPLC-chromatogram-<
Fig. 4o Jehd niel 2ok A7t 24% % as-
corbic acid¥ el 71 %%on Ca. K & Mg 54
2718 &% 714 =4t Cr, Fe % Zn9| #3& ¢
Qo] 744 ko Cu? Nad#e 7127t 713 &
ottt 26 Fe vt 500 B AFH HafH
ol M9 (25.25%), TAKE(10.58%) 2 EJT(1L
03%)9} AzA B g gt FAIEeY #2713 &
FE durAgAAFY PO FARIAT. As-

Table 4. Urinary glucose test in diabetic rats fed on each of 5-Korean wild vegetables

Group
Polygonatum
Cassia Lygum Trichosanthes Arctium
Rat No. Control odoratum var.
tora L. chinese Mill. Kirilowii Max. lappa L.
Pluriflorum Ohwi
1 +++ - +++ - - ++4++
2 ++++ ++ +++ + - ++++
3 +++ - +++ - + 4+
4 +++ trace +++ ++ + ++++
5 +++ trace ++++ trace ++ ++++
6 ++++ + ++++ - + ++++
7 - +++ + ++++
- :negative, trace : 100mg/100ml of urine, + :250mg/100ml of urine
++ :500mg/100m! of urine, +++ : 1000mg/100m! of urine, ++++ : 2000mg/100ml of urine
Table 5. Contents of crude fiber and minerals in 5-Korean wild vegetables'”
Crude fiber Ca Cr Cu K Mg Mn Na Zn
(%) (mg/100g)
Ct 30.11 102.20 ND? 0.12 3.03 17500  46.60 044  19.10 1.16
+9.55 +3.68 +0.01 +0.12 +3.11 +=1.41 +0.14 048 0.04
Lc 15.04 60.00 0.56 0.25 266  147.40 35.94 0.15 23.78 0.89
+8.24 +1.13 +0.06 +0.01 +0.10 +0.28 +0.76 +0.01 003 0.02
Tk 6.80 29.90 0.58 0.14 1.96 126.00 27.66 0.20 14.56 0.72
+0.28 +0.68 +0.08 +0.03 +0.09 +1.13 +0.71 +0.03 045 £0.02
P.o 9.30 53.00 0.16 0.21 2.05 128.40 15.98 0.30 16.26 1.20
+1.41 +1.98 +0.00 +0.01 +0.01 +4.53 +0.54 +0.01 +0.48 £0.02
Al 5.44 19.76 0.92 0.11 5.12 109.00 23.32 0.26 8.84 193
+0.96 +0.34 +0.23 +0.01 +0.06 +1.41 +0.45 +0.01 +0.23 0.06

1) Values are mean + S.D. 2) All data are dried basis

3) ND : not detected
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A : Standard ascorbic acid

S 3.626
C‘ 3.623
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B : Cassia tora L.

C : Trichosanthes kirilowii Max.

D : Polygonatum odoratum var. Pluriflorum Ohwi

Fig. 4. HPLC chromatogram of ascorbic acid in 5-Kore-
an wild vegetables.
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