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Abstract

The effects of pan-fired (PM) and fermented (FM) Cudrania tricuspidata tea leaves on c¢-glucesidase inhibitory activity,
oral glucose tolerance, blood glucose levels and serum lipids profiles in streptozotocin (STZ)-induced hyperglycemic rats
were investigated. The o-glucosidase inhibitory activity of FM ethanol extracts (20 mg/mL) was higher (92.5%) than that
of raw dried leaves (RM) (69.1%) and PM (54.6%). In addition, the results of a glucose tolerance test revealed that the
glucose levels of hyperglycemic rats that were fed PM and FM ethanol extracts and then orally administered glucose
began to decrease after 60 minutes, but recovered after 120 minutes. However, the blood glucose levels in the
hyperglycemic control group did not begin to decrease for 360 minutes. Additionally, the results of animal experiments
that were conducted over five weeks to compare the dietary effects of PM and FM following hyperglycemic induction
to the effects on the hyperglycemic control group (DM) were as follows: The body weight gain and FER of the treated
rats were 12.9~16.9% higher than those of the DM group, whereas the amounts of feed and water intake by the treated
rats were 6.8~10.1% lower. Additionally, the levels of blood glucese and serum fructosamine decreased by 27.3~39.8%
and 6.7~20.0%, respectively, in the treated rats. Moreover, the serum triglyceride, total cholesterol and LDL-cholesterol
concentrations in the treated rats were 24.9~27.1%, 15.9~174% and 33.8~38.4% lower, respectively. Finally, the
HDL-~cholesterol contents were 20.5~24.8% higher in the treated rats than in the control group. The above results suggest
that PM and FM exerts an anti-hyperglycemic effect that occurs due to the inhibition of «-glucosidase activity as well
as via prevention and/or inhibition of changes in the serum lipid profile. In addition, the results of this study revealed
that the synthetic anti-hyperglycemic effect of FM was greater than that of PM. However, further detailed studies are
needed to confirm these results.
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Table 1. Experimental plots and compositions of diet

(grkg diet)
Ingredients NCY pMY  DM-P’ DM-FY
Casein 200 200 194 194
Corn starch 150 150 131 131
Sucrose 500 500 500 500
Cellulose 50 50 50 50
Corn oil 50 50 50 50
AIN mineral mix.” 35 35 35 35
AIN vitamin mix” 10 10 10 10
DL-methionine 3 3 3 3
Choline bitartrate 2 2 2 2
Pan-fired leaves tea - - 30 -
Fermented leaves tea - - - 30

" AIN mineral mixture(g/kg): calcium lactate 620, sodium chlo-
ride 74, potassium phosphate di-basic 220, potassium sulfate
52, magnesium oxide 23, manganous carbonate 3.3, ferric ci-
trate 6, zinc carbonate I, cupric carbonate 0.2, potassium iodate
0.01, sodium selenite 0.01, chromium potassium sulfate 0.5, finely
powdered to make 1,000 g.

2 AIN vitamin mixture(mg/kg): thiamin-HCI 600, riboflavin 600,
pyridoxine-HCl 700, nicotinic acid 3,000, D-calcium pantothe-
nate 1,600, folic acid 200, D-biotin 20, vitamin By; 2.5, vitamin
A 400,000 TU, vitamin D; 100,000 TU, vitamin E 7,500 IU,
vitamin K 75, finely powdered to make 1,000 g.

379 Abbreviations; NC; normal control, DM; diabetic control, DM-
P; diet with 3% pan-fired leaves tea after diabetic induction,
DM-F; diet with 3% fermented leaves tea after diabetic in-
duction.
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Fig. 1. a-Glucosidase inhibitory activity(left figure) and oral glucose tolerance of ethanol extracts(right figure) of pan- fired

and fermented leaves tea.

Abbreviations: RT; dried raw leaves, PT; pan-fired leaves tea, FT; fermented leaves tea, DM; diabetic control, DM-P; 70% ethanol
extracts of pan-fired leaves tea administrated group after 50 glucose administration in diabetic rats, DM-F; 70% ethanol extracts of
fermented leaves tea administrated group after 50 glucose administration in diabetic rats.

Values are meantSD of triplicate determinations. Different superscripts(a~c) indicate significant differences(p<0.05).
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Table 2. Effect of pan-fired and fermented leaves teas on

the weight gain, feed intake, FER and water intakes in STZ-
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Table 3. Effect of pan-fired and fermented leaves teas on
the organ weight per body weight in STZ-induced diabe-

induced diabetic rats fed for 5 weeks tic rats fed for 5 weeks {g/100 g BW)
Groups" Li Kidn H
Weight  Feed intakes '\K;alt(er oups et cy cart
Groups”  gain (g/day/ FER? (;“L‘j des , NC 265:0.16™  06240.06°  029£0.02°
ay;
(g/day) 100 g BW) 100 g BW) DM 4712034° 1.54£022°  0.40:0.03°
NC 6.070977  7.14+037° 0252:0.05"  8.90+1.75° DM-P 4.61+0.42° 1.51£0.19° 0.39+0.04"
DM 006:0.13° 1954£096° 0.002£0.00° 126.57+4.89° DM-F 459077 14820227 036x0.04
DM-P  049£021°  18.63£0.82° 0.012£0.05° 118.024£3.57° " Abbreviations: NC; normal control, DM; diabetic control, DM-
P; diet with 3% pan-fired leaves tea after diabetic induction,
DMF  057+021° 1623+1.08° 0.016£0.06° 113.7744.35° DM-F; diet with 3% fermented leaves tea after diabetic induc-

Y Abbreviations: NC; normal control, DM; diabetic control, DM-P;
diet with 3% pan-fired leaves tea after diabetic induction, DM-F;
diet with 3% fermented leaves tea after diabetic induction.

? Feed efficiency ratio; daily weight gain/daily feed intake.

¥ Values are mean+SD of 7 rats. Different superscripts within a co-
lumn(a~c) indicate significant differences(p<0.05).
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Fig. 2. Effect of pan-fired and fermented leaves tea on the level of blood glucose and serum fructosamine in STZ-induced

diabetic rats during feeding or fed for 5 weeks.

Abbreviations: NC; normal control, DM; diabetic control, DM-P; diet with 3% pan-fired leaves tea afier diabetic induction, DM-F; diet

with 3% fermented leaves tea after diabetic induction.

Values are mean+SD of 7 rats. Different superscripts(a~d) within a column indicate significant differences(p<0.05).
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Table 4. Effect of pan-fired and fermented leaves on the level of serum lipids in STZ-induced diabetic rats for 5 weeks

Experimental groups”

Measurements
NC DM DM-P DM-F
Triglyceride(mg/dL) 80.5921.97Y 169.56:30.87" 127.4015.05° 123.55+25.96"
Total cholesterol(mg/dL) 133.04+12.84° 176.25+14.72° 148.2249.09° 145.58+16.61°
HDL cholesterol(mg/dL) 77.75£11.22° 52.54+17.34" 63.3319.78" 65.59+17.23%
LDL cholesterol(mg/dL)” 39.16£19.98° 89.80+17.29° 59.41416.24° 55.28427.53°
Atherosclerotic index” 1.75+ 0.35° 367+ 129° 253+ 0.75° 237+ 0.76°

" Abbreviations: NC; normal control, DM; diabetic control, DM-P; diet with 3% pan-fired leaves tea after diabetic induction, DM-F;

diet with 3% fermented leaves tea after diabetic induction.
¥ LDL cholesterol = Total cholesterol
 Total cholesterol / HDL-cholesterol.

— HDL-cholesterol — (triglyceride/5).

* Values are meanstSD of 7 rats. Different superscripts within a row(a~c) indicate significant differences(p<0.05).
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