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The antidiabetic properties of fractions of Lycopus lucidic Turcz in
streptozotocin diabetic rats
Kim, Myung Wha
Department of Food and Nutrition, College of Natural Science, Duksung Women's University, Seoul 132-714, Korea

Abstract

This study was carried out to evaluate the effects of fractions of methanol(MeOH) extracts of Lycopus lucidic
Turcz on hyperglycemia and energy metabolites in streptozotocin(STZ) diabetic rats. Diabetes mellitus was
induced in male Sprague-Dawley rats weighing 200-220 g by an injection of STZ dissolved in a citrate buffer into
the tail vein at a dose of 45 mg/kg of body weight, and the rats were divided into 7 groups, that is, one normal group
and 6 diabetic groups: STZ-control, hexane, chloroform(CHCI,) ethylacetate(EtOAc), butanol(BuOH) and H,O
fraction-fed groups. All groups were fed an AIN-93 diet and the fractions of Lycopus lucidic Turcz were
administered orally with 2 % Tween 80 for 14 days after the STZ injection. Body weight, diet intake and organ
weights were monitored. The plasma levels of blood glucose, insulin and protein were determined. The plasma
concentrations of cholesterol, HDL-cholesterol, triglycerides and free fatty acid were assayed. The plasma
activities of aspartate aminotransferase (AST) and alanine aminotransferase(ALT) were also measured. Body
weight losses were observed by feeding the fractions of Lycopus lucidic Turcz in STZ experimental groups, and the
kidney weight was increased. The extent of blood glucose decrement was significantly greater in the hexane and
BuOH fraction-fed groups than STZ-control group. The plasma protein level was significantly lower in the H,O
fraction-fed group. The plasma cholesterol level was decreased in BuOH and H,O fraction-fed groups compared
with the STZ-control group. The levels of free fatty acids in the CHCI, and H,O fraction-fed groups were
significantly decreased(p<0.05). ALT activitiy of BuOH fraction-fed group was lower than control but it was not
significantly different. These results suggest that the fractions of Lycopus lucidic Turcz are capable of lowering
blood glucose and fat metabolites concentrations when administered to STZ-treated rats, and AST/ALT activity
and insulin levels show the possibility of therapeutic use to diabetes mellitus.
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Table 1. Changes in body weights of diabetic rats fed with
each fraction of MeOH extract of Lycopus lucidic Turcz’

Initial BW™”  Final BW Weight gain
(8) (2) (g/14 day)
Control 21441126  2629+21.1° 485+21.1°
STZ-control ~ 212.5£69 160.1£7.1° 434477
Hexane 22061108  1938+166° -268+92°
CHCI, 2186490  1924%150° -2621105°
EtOAc 217.8+7.8 190.0+164° 27.8+16.7"
BuOH 2179487  1904+304™ -27.5+25.1°
H,0 2200£59  1892+226> -31.1+17.5°

T) Values are mean=S. D., n=7 - 9

2) NS : not significant at p<0.05

3) Values with different alphabet within the same column are
significantly different at p<0.05 by LSD
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Table 2. Diet intake and feed efficiency ratio of diabetic rats
fed with each fraction of MeOH extract of Lycopus lucidic
Tarcz"”

Food intake(g/day) FER
1st wk 2nd wk mean
Control 153+ 1.4 159+20° 156+ 1.1° 022+001°
STZ-control  202+63° 30.6+44° 254147 -0.13£0.04°
Hexane 236430 342+24° 289+1.6%-0.0710.02°
CHCI, 254+6.7° 33.0+27° 29.243.3° -006£0.03"
EtOAc 243+23" 32.8+50° 28.543.4%-0.07£001°
BuOH 229458 32.0+5.8° 27.4+4.8%-0.08+0.08

H,0 23.1£ 1.6 33.5£3.9° 267+3.77-0.08+0.06°
1) Values are meantS. D., n=7 -9

2) Values with different alphabet within the same column are
significantly different at p<0.05 by LSD
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Tabie 3. Effects of each fraction of MeOH extract of Lycopus lucidic Turcz on organ weights in diabetic rats”

Control STZ-control Hexane CHCl, EtOAc BuOH H,0
(g/100 g BW)
Heart™? 0.32+0.03 0.34+0.03 0.32+0.03 034002 0.33+0.03 0.34+0.03 0.35+0.03
Kidney” 0334003 0641007  061£003° 064007  065£007°  0.60+0.06° 0.67£0.05°
Liver"™ 3.524031 3.85+0.17 403+£022 347+1.21 3.84+0.20 3.8440.20 3.88+0.20
Lung 046017 069+£0.10°  061+0.13™ 0572007 0572007 054£023°  0.72+0.19°
Pancreas 031£008°  021£002°  019£003° 0224005 0210050  020£005° 0.25£0.05°
Spleen™ 027+0.04 023+0.04 0.27+0.03 0.24+0.05 0.24+0.06 0.24+0.07 0.23£0.04

1) Values are mean*S. D., n=7-9
2) NS : not significant at p< 0.05
3) Mean of two kidneys

4) Values with different alphabet within the same row are significantly different at p<0.05 by LSD

Table 4. Effects of each fraction of MeOH extract of Lycapus lucidic Turcz on blood glucose levels in diabetic rats"”

Control STZ-control Hexane CHClL, EtQAc BuOH H,0
(mg/dD)
0 day 1464+ 166" 60572245 5502+107.1° 5225+263°  5405+342°  5303+£624°  5584+378
4 days 156.1+135"  567.4£692°  576.0+302° 5880+727° 558.1£77.3°  60251+17.3° 5963+ 58.6°
8 days 125.7£25.1°  55841+£464° 5286L£660° 530.6+838°  5374+78.6° 4856%72.5°  557.5%1263°
12 days 1509+152"  653.2+884°  6160+1150° 604.62654° 688.1+1114° 662.6+1048 607.1+39.1°
14 days 1494£122°  717.1£856°  608.1£1050° 64724814 642.6+46.1° 572121307 650.1£92.6%

1) Values are mean = S. D., n=7-9

2) Values with different superscript within the same row are significantly different at p<0.05 by LSD
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Table 5. Effects of each fraction of MeOH extract of
Lycopus luculw Turcz on plasma insulin and protein levels
in diabetic rats'?

Insulin ( TU/ml) Protein(mg/dl)
Control 6.9+1.3° 48+1.8"
STZ-control 49408 71+10°
Hexane 53+ 11" 6.6%0.6°
CHCI, 58+1.5™ 6.6104°
EtOAc 65414 7.1£2.1°
BuOH 55%1.6% 6410
H,0 47210 48+0.7

1) Values are mean*=S. D., n=7 -9
2) Values with different alphabet within the same column are
significantly different at p<0.05 by LSD
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Table 6. Effects of each fraction of MeOH extracts of
Lycopus lucidic Turcz on plasma cholesterol, HDL-
cholesterol, triglyceride(TG) and free fatty acid(FFA) levels
in diabetic rats'?

HDL-
Cholesterol cholestarol TG FFA

(mg/dl) = o oany (mg/dD) (Eq/L)
Contol ~ 724+23.1° 633+13.2™ 77.3£260° 386.3£1336"

STZ- be 3 @b 3
+
control 103.1+£10.17° 5251 11.6° 127.8+71.171011.3£267.9

Hexane 106.1£12.6" 67.5£8.8° 121.7428.3" 791.9+153.8°
CHClL,  1262166.1° 7051244 9374548 574.1+£122.8%
EtOAc  102.7£154"60.3£10.6" 168.3% 110.4° 801.3+584.2%
BuOH  97.3%19.5® 66.0+ 1271462+ 48.0° 780.1£242.0

H,0 97.1£43" 742£103" 121.8+60.0" 665.9+2633"
1)Values are mean = S. D., n=7-9

2)Values with different alphabet within the same column are
significantly different at p<0.05 by LSD
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Table 7. Effects of each fraction of MeOH extracts of
Lycopus lucidic Turcz on plasma AST and ALT activities in

diabetic rats"”

AST ALT
(KAunit/L)

Control 943+14.8 274426
STZ-control 1204+£48.2° 61.1+£214"
Hexane 103.6+32.1° 63.6118.3°
CHCJ, 114246670 70.2436.2°
EtOAc 9174217 56.9%15.9
BuOH 116.5+47.6° 413+126%
H,0 149.6£72.1° 52.7420.1%

1) Values are mean = S. D., n=7 -9
2) Values with different alphabet within the same column are
significantly different at p<0.05 by LSD

Al Z¥As} A A ol| A aspartate aminotransferase(AST)2}
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