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Anti-Diabetic Effect of Sericultural Product in High Fat Diet-Fed Mice

Eunyeong Ahn, Sang-Won Choi, and Eunjung Kim

Department of Food Science and Nutrition, Catholic University of Daegu

ABSTRACT The objective of this study was to identify and compare the anti-diabetic effects of mulberry leave (ML),
silkworm (SK), mulberry fruit (MF), and Cudrania tricuspidata BUREAU (CT) extracts in high fat diet (HFD)-induced
obese and diabetic mice. C57BL/6N mice were assigned to six groups: normal diet (ND, n=7), HFD (n=10), HFD
with 5% ML powder (ML, n=10), HFD with 2% SK powder (SK, n=10), HFD with 5% MF powder (MF, n=10),
and HFD with 5% CT powder (CT, n=10). Mice were fed their assigned diet for 14 weeks. ML group showed significant
reduction in levels of plasma glucose and insulin compared with the HFD group. Plasma total cholesterol (T-C) was
significantly reduced by ML and SK compared with the HFD group. Plasma high-density lipoprotein cholesterol (HDL-C)
and HTR (HDL-C to T-C ratio) levels of the ML, SK, MF, and CT groups were significantly elevated compared to
the HFD group. Moreover, concentrations of hepatic T-C and triglycerides in the ML, SK, MF, and CT groups were
significantly reduced in comparison to the HFD group. Levels of pAKT, pS6K, and pAMPK significantly increased
in the ML group compared with the HFD group. Taken together, ML appears to be the most potent anti-diabetic
and anti-dyslipidemic substance among sericultural products. ML could be developed as a potential agent for diabetes

and its complication management.
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Table 1. Composition of experimental diet
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Ingredients Groups”
ND HFD ML SK MF CT

Sucrose 500 370 370 370 337 334
Casein 200 200 188 189 190.5 197
Lard 0 170 170 170 170 170
Corn starch 150 111 88.5 109 111 111
Cellulose 50 50 452 50 46.4 47
Mineral mix” 35 42 42 42 42 42
Corn oil 50 30 28.7 28.2 28.9 29.1
Vitamin mix’’ 10 12 12 12 12 12
Cholesterol 0 10 10 10 10 10
D,L-Methionine 3 3 3 3 3 3
Choline bitartrate 2 2 2 2 2 2
t-BHQ" 0.01 0.04 0.04 0.04 0.04 0.04
Mulberry leaves 50
Silkworm 20
Mulberry fruit 50
Cudrania tricuspidata BUREAU 50

Total 1,000 1,000 1,009 1,005 1,003 1,007

UND, normal diet; HFD, high fat diet; ML, 5% mulberry leave added in high fat diet; SK, 2% silkworm added in high fat diet;
MF, 5% mulberry fruit added in high fat diet; CT, 5% Cudrania tricuspidata BUREAU added in high fat diet.

2)Composition of AIN-76 mineral mix (g/kg): calcium phosphate, dibasic 500; sodium chloride 74; potassium citrate, monohydrate
220; potassium sulfate 52; magnesium oxide 24; manganese carbonate (43 ~48% Mn) 3.5; ferric citrate (16~17% Fe) 6; zinc
carbonate (70% ZnO) 1.6; cupric carbonate (53 ~55% Cu) 0.3; potassium iodate 0.01; sodium selenite 0.01; chromium potassium

sulfate 0.55; sucrose, finely powdered 118.03.

3)Composition of AIN-76 vitamin mix (g/kg): thiamin hydrochloride 0.6; riboflavin 0.6; pyridoxine hydrochloride 0.7; nicotinic
acid 3; D-calcium pantothenate 1.6; folic acid 0.2; D-biotin 0.02; cyanocobalamine 0.001; cholecalciferol (400,000 1U/g) 0.25;
menaquinone 0.005; ascorbic acid 0.2; sucrose, finely powdered 992.824.

“t-BHQ: tert-butylhydroquinone.
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)43k 14} &4 P-AKT(Ser473), AKT, P-S6K(Thr389),
S6K, P-AMP-activated protein kinase(AMPK, Thr172),
AMPK(Cell Signaling Technology, Beverly, MA, USA)
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Table 2. Effect of experimental diet on body weight gain and daily food intake

Groupsl)
ND HFD SK MF CT
BWG (g)” 1.200.17° 2.01£0.20° 1.49+0.16" 1.61£0.27" 1.86+0.28" 1.87+0.23"
DFI (g/d)” 3.88+0.20° 3.30+0.20° 2.9740.15° 3.2540.25° 2.9240.12° 2.9740.11°
FER" 0.050+0.01° 0.079+0.01% 0.0910.02° 0.070£0.01% 0.092+0.01° 0.086+0.01%

])Groups are the same as Table 1.
YBWG: body weight gain per week.
*DFI (g/d): daily food intake.

YFER (food efficiency ratio)=body weight gain/ food intake per day.
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Fig. 1. Effect of sericultural products on plasma glucose (A) and plasma
Values with different letters above the bars are significantly different by ANOVA with Duncan’s multiple range test at P<0.05.

Groups are the same as Table 1.
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Fig. 2. Plasma lipid profiles in male C57BL/6N mice treated sericultural products for 14 weeks. Values are mean+SE. Values with
different letters above the bars are significantly different by ANOVA with Duncan’s multiple range test at P<0.05. T-C, total-cholester-
ol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; HTR, HDL-C/T-C. Groups are the same as Table 1.
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Fig. 3. Effects of experimental diets on lipid profiles in liver. C57BL/6N mice fed for 14 weeks of experimental diet. Values
are meant+SE. Values with different letters above the bars are significantly different by ANOVA with Duncan’s multiple range
test at P<0.05. T-C, total-cholesterol; TG, triglyceride. Groups are the same as Table 1.
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Fig. 4. The effects of sericultural products on the insulin signaling
pathway. Protein contents of phospho-AKT (Ser473)/total AKT (A),
phospho-S6K (Thr389)/total S6K (B), and phospho-AMPK (Thr172)
/total AMPK (C) in the visceral fat of experimental animals were
analyzed by western blot. Values are mean+SE. Means with differ-
ent letters are significantly different at P<0.05 by Duncan’s multi-
ple range test. Groups are the same as Table 1.
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