O

a4 % B 55 30(1) ¢ 25~31, 1997

st5Ee}e] (Trichosanthes kirilowii Max.) A 22 Eo|
Streptozotocin & o 3179 elgd Ao
n)xe g3 B FASAC A A7
3l A3 4 5

gyelRetn Adsede 4Fd e

#

The Effect of Trichosanthes kirilowii Max. Subfractions on the Insulin Activity
in Streptozotocin Induced Diabetic Rats and Their Acute Toxicity

Lim, Sook Ja - Choi, Sung-Sook

Department of Foods and Nutrition, Duksung Women's University, Seoul, Korea

ABSTRACT

The effects of Trichosanthes kirilowii Max. subfractions, which has long been used as a wild
vegetable and folk medicine, on insulin activity and acute toxicity were investigated. Diabetes
mellitus was induced in male Sprague-Dawley rats by the injection of streptozotocin(STZ) into
the tail vein at a dose of 45mg/kg. The hexane fraction of the plant was subfractioned by silica
gel column chromatography and were administered orally for 14 days and the normal and STZ-
control group were orally administered with tween 80. The body weight gain was monitored
and plasma levels of glucose, cholesterol, triglyceride, free fatty acid and HDL-cholesterol were
determined. The plasma activities of aspartate aminotransferase(AST) and alanine aminotransferase
(ALT) were analysed. The subfraction A of hexane fraction lowered plasma glucose levels
significantly and increased insulin activity compared to that of STZ-control. The activities of
AST and ALT were decreased by administration of subfractions A and C of hexane fraction.
The intake of the hexane fraction of Trichosanthes kirilowii Max. did not showed the acute
toxicity. It is suggested from the results that the subfraction A of the hexane fraction of
Trichosanthes kirilowii Max. showed a hypoglycemic effect on diabetic rats and that the
subfraction may be beneficial for insulin secreation. (Korean J Nutrition 30(1) @ 25~31, 1997)
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Fig. 1. Weight curve of diabetic rats fed each subfraction
of hexane fraction of Trichosanthes kirilowii Max.

Table 1. Diet intake and feed efficiency ratio of diabetic rats fed each subfraction of hexane fraction of Trichosanthes

kirilowii Max.(g/day)"

1st week 2nd week Mean FER
Normal 1314172 10.1+3.1° 11.6+£2.0° 0.05-+0.02°
STZ-Control 229+55° 26.5+7.3° 24.6+4.7° -0.07+0.08°
Subfraction A 22.5+3.8" 243+6.4° 23.5+4.7° —~0.05+0.09°
Subfraction B 23.2+24° 28.143.1° 25.7+42.2° ~0.0940.09°
Subfraction C 19.4+59" 259+3.2° 22.7+35° ~0.0940.05°

1) Values are mean+S5.D., n=6 -8

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



28/ 3bgete] A EH o] F

Table 2. Organ weights of diabetic rats fed each subfraction

k @A

1A= 4%

of hexane fraction of Trichosanthes kirilowii Max.(g/100g

BW)"
Liver Kidney” Spleen™ Heart"™ Pancreas™

Normal 3.78+0.83" 0.45+0.10" 0.51+0.09 0.43+0.08 0.20+0.03

STZ-Control 4.48+0.40™ 0.58+0.07° 0.43+0.14 0.44+0.13 0.23£0.09

Subfraction A 4.08+0.22° 0.61+0.06° 0.561+0.14 0.42+0.09 0.17+0.04

Subfraction B 4.58+0.53° 0.64+0.03° 0.44+0.10 0.38+0.02 0.18+0.06

Subfraction C 4.67+0.17° 0.6440.02° 0.52%+0.15 0.404+0.01 0.2240.04

1) Values are mean+S.D., n=6-8

2) Means of two kidneys

3) NS : not significant at the 5% level

4) Values with different superscript within the same column are significantly different at the 5% level
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Fig. 2. Blood glucose levels in diabetic rats fed each sub-
fraction of hexane fraction of Trichosanthes kirilowii
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Fig. 3. Blood cholesterol levels in diabetic rats fed each su-
bfraction of hexane fraction of Trichosanthes kirilowii
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subfraction B FoFel fe)H o2 FrtEen, su-
bfraction A 2 C Fd7e Fhdzroh A Yt
yout goldel Aol UehA| gkskth(Table 3). 3
zme} oA STZ T A3 Bula} ooz
acetyl-CoA7} A5 AW FAe] F7islo] 5
22 A3 FAA o] 71t R gt A% a7l
AT Bixol A% ARl vla) @5 AW ol
z7159 ey B AR G 84 AN &
o] Z7}%1212.™ subfraction A % C T4 82 $4
AHpo] 7kaE AoZ ol o]E subfraction® FH=
A EZo] AANE Ao AT

82 gl ke Feke AT Gt ETA
o goHQl AolE Gehlx] &tor, sttt sub-
fraction o)A E subfraction A Fowol w2
g Yeligich

g4 29| HDL-cholesterol % %3 =&l
G273 BE subfraction Folwol folA A
o]2 YehiA ¢t 1% subfraction A FHT0]
gz v Be 23S e Ark(Table 3).

FHNY, f2ANEN F HDL-cholesterol

Table 3. Plasma triglyceride, free fatty acid and HDL-
cholesterol levels in diabetic rats fed each sub-
fraction of hexane fraction of Trichosanthes kiri-

lowii Max."”
TG FFA™? choll—tielsDt;ole
(mg/dI) (HEQ/L) gl
Normal 4594+62.0° 32144 740 33.1+208
STZ-Control  119.1+59.9° 359.1+146.4 39.8%+14.2

Subfraction A 107.7+65.6® 311.7+193.6 42.2+189
Subfraction B 124.6 1+ 24.6° 3383+ 63.1 38.2%+109
Subfraction C 103.6+81 8% 4025+ 833 263+139
1) Values are mean+S.D., n=6-8
2) NS : not significant at the 5% level
3) Values with different superscript within the same
column are significantly different at the 5% level
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6. 98 AST X ALT 28

% AST BAEE AL BE 4P| HEH
222 yehgou 1490 3wl vg) B
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Subfraction A B 7L 1490 A7 v=d @
A AST BAEE Jeh 2ozt #9490 &
AZ B3, subfraction C FT7E FAAA o=
AR 9 Fir) 22 Ech YA debdh(Table 4).

4 ALT SAEE ATl 1489 ZaHded,
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W= kst
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Table 4. Plasma AST and ALT activities in diabetic rats fed each subfraction of hexane fraction of Trichosanthes kirilowii

Max.(KA unit/L)”

AST(2 day)™ AST(14 day) ALT(2 day) ALT(14 day)
Normal 152.2+68.4 26214+ 76.4% 129.5+15.0° 835+ 16.3°
STZ-Control 104.9+85.4 4242+166.1" 267.84+29.4° 262.5+184.6"
Subfraction A 107.5+90.1 2665+ 66.1° 267.14+39.4° 1113+ 6617
Subfraction B 107.3+84.4 400.9+144.0° 242.9420.7° 195.94123.2%
Subfraction C 112.4+33.4 35724 57.6% 175.4455.2° 176.0+ 98.0%

1) Values are mean+S5.D., n=6-8
2) NS : not significant at the 5% level

3) Values with different superscript within the same column are significantly different at the 5% level
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Table 5. Plasma insulin levels in diabetic rats fed each
subfraction of hexane fraction of Trichosanthes
kirilowii Max.(mg/dl)”

NS2)

Insulin
Normal 2.30+141
STZ-Control 1.59+0.76
Subfraction A 2.234+1.36
Subfraction B 1.041+0.11
Subfraction C 1.52+0.91

1) Values are mean+S.D., n=6-8
2) NS : not significant at the 5% level

ETh whea) e FYFYS AR 2 W) 540
Aee 5 99

d=Ete] hexane -E—Q%—% 370¢] subfractiongi
o] STZe.2 s
ATl 14Uzt 73?-'?043}1 ‘%}317‘3:‘ %‘1&’5‘}1] ge
2w vl Agst A

1) A3l Hl&) 2 EHZ‘TL-J A F7r27} A3
o1 subfraction A F9479] AFEA47} G zEs
o wgkont fo& 9l Aol E°W @skek. A7 53A
£ AT 100g2 2.2 $4519S v 7T AE Yy
Z9) H3] subfraction A FojFto] WA Jehto}
Fol#Ql Aoz gAm AFTAE AT vlE) 7E
AdTo] foHor =/ vy}

2) Subfraction A 2 C FoFolx 8% ¢ 3%
o] Gz vl foldow Yt}

3) 8% F9 cholesterol FHS LE A& 7oA v
SO vehga, 8 ST FEe Aol vls
Frdzol fodoez g4 Yelytt HDL-cho-
lesterol g2 ZE A@e] §22Q) o] vpen)
A ¥ko subfraction A Folito] HmA &2 73
&= Uepiglch

4) Subfraction A )& 8% HDL-cholesterol
F= TV G AST 9 ALT EAEE §94
o2 At 4 A& IFFE subfraction A
ool A #=A el

5 tlnlele] whe2g o83 FAEA A3
AN BT AE ooz FHYEA 9ot

_EL
1?:
rlo
N
ﬂ
i

Literature cited

D sl atotats). ol gers e 31450, pa30-449, 1988
2) ol Dadel JaH A AGheEy 3187
1984

3) ARk G e, Fokeeh 427, 1978

4) Hikino H, Takahashi M, Oshima Y, Konno C. Isolation

and hypoglycemic activity of oryzabrans A, B, A and D,

glycans of Oryza sativa bran, Planta Medica 54 : 1-3, 1988

olFd - o)A¢ - HEF. FEUFEEE0] alloxand

U AR 3R AL e gFYYPLPes

2] 17 : 57-61, 1988

6) AE - A5 - oW d. FrjAES B sl A

234l 2 alloxan Ficrol vl R 3. PFY R

813] 2] 15 : 136-143, 1986

71w 8t. ZvHDioscorea japonica Thunb)7} w2 312

o gkl PlAE G PR AL AT,

1994

8) o144 3
streptozotocin % @] A7)
Alell ] 2] o3 8F. §1Fof oFste] =] 27 : 819- 827, 1994

9 AUA. 442, 9214}, 1991

10) %44 orel. B3}, 199

10) o3 ofab dek A7, et B WY Qvaa,
1988

12) A=A, Wk ey. A}, 1991

13) Lazarus SS, Shapiro SH. Streptozotocin-induced diabetes
and islet cell alterations in rabbits. Diabetes 21 : 129-137,
1972

14) American institute of Ad Hoc Committe(AIN) on stan-
dards for nutritional studies. Report of the committe. J
Nutr 107 : 1340, 1977

15) Raabo E, Terkildsen TC. On the enzymatic determination
of blood glucose. Scandinav J Lab Investigation 12 : 402-
407, 1960

16) Richmond W, Paul C Fu. Enzymatic determination of to-
tal serum cholesterol. J Clin Chem 20 : 470-475, 1974

17) Giegel JL, Ham SB, Clema W. Serum triglyceride det-
ermined colorimetry with an enzyme that produces hy-
drogen peroxide. J Clin Chem 21 : 1575-1581, 1974

18) Allen JK et al. Clin Chem 25 : 325-327, 1979

19) S5, M. PERPRRAEIMIEE TIEs 45 29 M p467, 1993

20) Reitman S, Frankel S. A colorimetric method for the de-
termination of serum glutamic oxalacetic and glutamic

5

=

)l

~
~

B S R R I

=
u

Al

pyruvic transaminases. Am J Clin Pathol 28 : 58-63, 1957

21) Desbuquois B, Aurbach GB. Use of polyehtylene glycol
to separate free and antibody-bound peptide hormones
in radioimmunoassays. J Clin Endocrinol Metab 33 : 732-
738, 1971

ojalat - elriul. 225 AgAr AYA Gl n
A 9% ANAAE, Tl s, J1FA . of
8}3] 7] 38 : 555-561, 1994

Mogensen CE, Anderson MJF. Increased kidney size and

22

=

23

g

glomerular filtration rate in untreated juvenile diabetes.
Diabetes 22 : 706-712, 1973



24) Steer HA, Socher M, McLean P. Renal hypertrophy in ex-
perimental diabetes changes in pentose phosphate path-
way activity. Diabetes 34 : 485-490, 1985

25) Riyad MA, Abdul-Salam SA, Mohammad SS. Effect of
fenugreek and lupine seeds on the development of ex-
perimental diabetes in rats. Planta Medica 54 286-290,
1988

26) Choi MJ, Han Y]. Effects of the soy protein level on plas-
ma glucose, lipids, and hormones in streptozotocin-di-

i @ 2 % 8 sk 30(1) 1 25~31, 1997/31

abetic rats. Korean J Nutr 27 © 883-891, 1994

27) #Z4 - £7]% - 24%. Nicotinamide7} streptozotocin
SuA Ao 9% A Qe AL 9% PFYHIP
3}3/ 2] 20 : 306-311, 1991

28) Kim EK, Lee KY, Kim YL, Huh KB. Relationship of total
body fat content and it's distribution to carbohydrate tol-
erance and serum lipids in diabetes. Korean J Nutr 24 : 1-
11, 1991



