KOREAN J. SOC. FOOD COQOKERY SCI.
Vol 18, No. 3, JUNE, 2002

g/d 4+ ZF(reactive oxygen species)o] | o] =37

EiA} CHCI; 2&l=2 Selenium E&0|
S EF|ol &2t XAE 0Kz F&t
2 s
Hydn T A 4 EYFan

Effect of CHCI; fraction of Alisma canaliculatum with selenium
on the plasma glucose and lipids levels in streptozotocin-induced diabetic rats

Myung Wha Kim
Department of Food and Nutrition, College of Natural Sciences, Duksung Women’s University

Abstract

The purpose of this study was to investigate the effect of chloroform(CHCLy) fraction of Alisma canalicularum
All. Braun et Bouche(Ac) with selenium(Se) on the plasma glucose and lipid levels in streptozotocin(STZ)-induced
diabetic rats. Male Sprague-Dawley rats were divided into five groups. The normal and diabetic rats were
separated into four groups: the STZ-control group, the Ac group, the Ac-Se group and the Se group. Diabetes
was induced in the male rats by an injection of STZ into the tail vein at a dose of 45 mg/kg. The CHCl;
fraction of Ac(250 mg/kg) was administered orally for 14 days. The supplementation was achieved with the
AIN-93 recommended diet by adding 2 mg/kg diet of selenium as Na;SeOs; which was prepared freshly everyday.
The body weight, hematocrit(Hct), glucose, insulin, cholesterol, HDL-cholesterol, triglyceride(TG) and free fatty
acids(FFA) concentrations in plasma were measured. The aminotransferase activities were also analyzed. The
changes of body weight in the experimental groups were not significantly different from that of the STZ-control
group, but diabetes hyperphagia accompanied changes with body weight loss in Ac-Se group. The levels of
plasma cholesterol were not significantly different among the experimental groups. The concentrations of FFA in
the Ac-Se group increased significantly compared with the STZ-control group. The effect of Se alone significantly
increased aspartate aminotransferase activity and alanine aminotransferase activity. The results showed that the
treatment of CHCl; fraction of Ac in combination with Se has no synergistic effect. There was a tendency for the
plasma glucose levels to decrease when Se was administered into diabetic rats. Supplementation of Se in diabetic
rats did not elicit a significant increase in plasma insulin levels and exhibited hypotriglyceridemic effect.
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Table 1. Changes in body weight, diet intake and feed efficiency ratio(FER) of diabetic rats fed CHCI; fraction of

Alisma canaliculatum with selenium for 14 days”

Normal STZ-control Ac Ac-Se Se
Body weight(g)
0 day™? 22951 5.3 2288+ 7.1 2269+ 6.5 2292+ 7.8 2284+ 8.6
14 days 2769+ 7.9% 225.5+17.4° 204.6+21.9° 213.7+15.3° 204.3+23.5°
Weight gain(g/14 days)
+47.0+12.6" 33+159° 223+212° -15.5+14.0° 242+26.0
Diet intake(g/day)
1st week 185+ 3.0° 410+ 2.4° 386+ 6.1° 39.8+ 55" 386+ 7.9°
2nd week 183+ 1.7° 277+ 36 240+ 34° 2661 3.4° 269+ 5.3°
Mean +S.D. 184+ 2.0° 342+ 2.6° 313+ 45 332+ 43° 328+ 6.6°
FER +0.183 +0.048" -0.008 +0.033" -0.056 +0.064° -0.033+0.027° -0.072+0.103"

Y Values are mean + S.D., n=6.
? NS : not significant at the p<0.03

¥ Values with different superscript within the same row are significantly different at the p<0.05 by LSD

o] Jelt 2FE 29 A& gEOR grye] fud
SEdAE olHF &d FHge AHFZE AFol
ZrastA A o B A9 AFdAx ¢
Alel SeE BAE BE FRAFFAM AFY
A2 Hyon £ E Wi oW Se B9 Q3
Agnaton Qi) 2oldiTol BaHUL AL
2 235 B dPdAe @A HoldAd o
3 o AololgEgR AEAS 4TS nFe
B2 Sef] Rolo) wE ATV} HojHol & Aoz
EAR-h=

RS

|
1o
ot :T'[lu_"

o Hol4AFE Bd F4T

LRl 342 goz 2w
< HAFEs Btk

JojdH 2 FuAdET F FhdEFAA o]

Aol EdoH 4

2012(-0.072+£0.103)o A ©hA Aoli§

U geAddstd s fo9 xfolrt glitHTable 1).

gatol 8 F9 E=F FF WsiTable )& B
W EE gAY Fawed HE fYsA =
ok BF 57 S 0dA G 14UAE st
By Aol 13.8%, FruiRio} 63.9%, AC F
AF 464%, Ac-Se TG 440% 2L Se FAF
41.1%%2 GadzFa dRAAFENAN % F
9 IxY 39 FvMgo] U2 TS BAth
Reddi £¢ @770 9ad STZo2 58 Yk
#Fol A& oxygen free radicalol 98] WAEE oS
EolAln Bl AFH2EY 2 T WazE 9
48 F5 I9EAQ hydrogen peroxide= ILHG
o AFAA o] AHa Yk STZ Fo ¥
1-34 Fo] @A hyperglycemia®}t hypoinsulinemia
2 I%Y 47 #4399 &4%9 NADHS NAD
o] Z7tE <lg #HAsEY AHdoer F7tE #E
Y g45E dAdAEERE Xy AsHY
7150l #HH0l FnELE HolA AT . deF
A EFEEe kst ZAAT odetH G4t
B8 FHZT 0% ool He F4AE 5347t
2 A% F 949 OH &A% 64%, AATAS

Table 2. Effects of CHCl; fraction of Alisma canaliculatum with selenium on plasma glucose, insulin, and hematocrit

levels in diabetic rats for 14 days” »
Norrnal STZ-control Ac Ac-Se Se
Plasma glucose(mg/dl)
0 day 156.74+17.5° 4454+ 35.4° 4517+ 72.7° 4507+ 142° 4302+ 40.8°
4 days 162.9+421.2° 597.6+170.2° 604.4+112.6" 488.84:132.3" 544.6+181.0°
8 days 143.3+£16.6° 6746+ 629" 568.4+288.4" 557.8+131.6" 586.4+ 66.3"
12 days 126.9+19.8° 577.6+ 557 565.8+ 50.3° 513.8+ 96.8 422.7+140.3°
14 days 1745+ 6.1° 733.4+126.4° 627.1+101.8 6483+ 56.0° 601.6+117.4°
Insulin(mIU/ml) 26+ 3.6 04+ 2.3 03+ 14° 04+ 20° 04+ 15
"Hematocrit(%) 447+ 3.1° 37.8+ 5.1° 37.6+ 1.9° 502+ 3.1° 46.5+ 3.0"

Y Values are mean + S.D., n=6

? Values with different superscript within the same row are significantly different at the p<0.05 by LSD
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Table 3. Effects of CHCly fraction of Alisma canaliculatum with selenium on total cholesterol levels in diabetic rats for

14 days"
(mg/dl)
Day Normal STZ-control Ac Ac-Se Se

0 day™’ 61.8+ 9.8 58.8:+13.3 64.6+13.6 615+ 9.3 594+ 8.8

4 days 51.8+ 827 81.8+10.7° 93.4+30.7° 99.6:£24.5 893+ 144"

8 days™® 72.5+42.7 88.1+50.6 101.3+11.6 94.6+17.9 96.8422.7
12 days 571+ 1.7 106.8£22.2° 114.0+14.4° 97.6+71.8" 1052419.7°
14 days 74.8+16.4" 118.94:25.2" 119.7+29.6" 115.0+15.9° 129.5+44.3"

Y Values are mean + S$.D., n=6
# NS : not significant at the p<0.05

¥ Values with different superscript within the same row are significantly different at the p<0.05 by LSD
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5. Aminotransferase Z4E

A FEEFoR 2o verve AHFH AF
AGA 7087 Ao A aspartate aminotransferase
(AST)¢} alanine aminotransferase(ALT)7} &53}7] o
Foll EAARE o] Y BEEE BA
Z 7} Table 59 #t}

%

ALTS} AST B4 5E Z4dvel SedE8ERt
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Table 4. Effects of CHClL: fraction of Alisma canaliculatum with selenium on HDL-cholesterol, triglyceride, and free

fatty acids levels in diabetic rats for 14 days"™”

Normal STZ-control Ac Ac-Se Se
HDL-cholesterol(mg/dl) 242+ 9.8° 43.8+11.1% 376 + 11.6° 56.9+13.6° 31.6+8.4%
Triglyceride(mg/dl) 201.2+45.2° 276.4+78.5" 418.6+131.5 432.0+58.2° 209.0+96.1"
Free fatty acids(#Eq/L) 882.5+42 4" 12500 +42.4° 1068.3+536.9" 1987.8+842.8° 1090.2 + 140.4°

" Values are mean + S.D., n=6

2 Values with different superscript within the same row are significantly different at the p<0.05 by LSD
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Table 5. Effects of CHCL fraction of Alisma canaliculatum with selenium on plasma aminotransferase activities in

diabetic rats for 14 days"z)

(KA unit/L)
Normal STZ-control Ac Ac-Se Se
AST 117.5+16.2° 178.9+35.4" 162.7+71.0" 193.3+47.0° 319.2+93.5°
ALT 750+ 82° 89.0+£20.7° 89.8+30.4" 86.3+17.4° 134.34+41.2°

Y Values are mean + S.D., n=6

? Values with different superscript within the same row are significantly different at the p < 0.05 by LSD
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