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Abstract

This study was aimed to investigate the effect of dietary B-glucan obtained from bacterial fermentation on
the adiposity and serum lipids level in dietary high fat induced obese rats. Experimentally, four weeks old male
Sprague Dawley rats fed high fat diet for 6 weeks to induce obesity, and subsequently fed one of three diets
for further 6 weeks: 1) high fat control diet (0% B-glucan) 2) 1% B—glucan diet 3) 5% B—glucan diet. For comparison,
normal control group fed AIN-76A diet. Food efficiency ratio of rats were tended to be decreased with B-glucan
diet, but was not significantly affected. Visceral and peritoneal fat masses were lower in B—glucan groups compared
to high fat control group and the effect of B—glucan was dose-dependent. Intake of B—glucan increased HDL
cholesterol level and significantly reduced adipocyte size, and free fatty acid, when compared to those of high
fat control group. These results suggest that anti—obesity effect of B-glucan may attributed to anti-lipogenesis.
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Table 1. Composition of experimental diets (g/kg diet)
Growps" HF  FGl  FG5
Ingredients
Casein 200 200 200 200
DL-methionine 3 3 3 3
Corn starch 150 150 140 100
Sucrose 500 345 345 345
Cellulose 50 50 50 50
Comn oil 50 - - -
Beef tallow - 205 205 205
Salt mixture 35 35 35 3H
Vitamin mixture 10 10 10 10
Choline bitartrate 2 2 2 2
B- glucan - - 10 50
Fat % (calories) 11.7 40.0 40.2 41.6
B-glucan % (w/w) 0 0 1 5

YN: Normal diet; AIN-76A diet #100000 (Dyets Inc., Bethlehem,
PA, USA). HF: High fat diet +0% B-glucan; AIN-76 diet #100496
(Dyets Inc., Bethlehem, PA, USA). FG1: High fat diet+1.0%
B -glucan. FG5: High fat diet+5.0% B-glucan.

A Eoig o2 R A F 2 5 3000 pmellx] 1583 A%
gato] A& Ao on o5 Alge B4 A7) -70°CAlA
Baiel

xltll' MIE 37| =X

G o] Alg FEo] JAR Y 22 & A Hsle] x|ul Al
2| 37] A sk cH2D). LH’”'X]‘%L Z2 05 g2 #3ld 3%
BSA(bovine serum albumin)& -8 145 mmol/L. NaCl-
buffer® A3 & =k 7\4’&1 #70 & collagenase 1.5
mg& -3 NaCl-buffer 1 mLE & 7}sted 37°Cell 4] 141 7F
St wk skl el 7 F 450 pm nylon mesh& o} #sho} 24
crye] ¥R A AEE A5 mM 2523 I3
NaCl-buffer2 2914 A8} c} A2 3 NaCl-buffer 1 mL
5 Arlsle] 20| EAE #0174 (Olympus CK2, USA)o. &
Ak Az o] =715 fasielch 2 22 wbc} 3070 Al E9] =
245kl W& Tkl

ol
o
41}1

A F Zoa"E Y HDL 2682 4 55
Z- Sigma Cherrucalf‘]—(St Louis, MO, USA)®] kit-& o] &3}
o ZAskic) w3t F Fo| v Sl g HDL S 26 E
<] 8]-8(HTR; HDL cholesterol/total cholesterol ratio)& o}
o]

3 #ol AXtstdct.

HTR = HDL cholesterol(mg/dL) / total cholesterol (mg/dL)
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Fig. 1. Body weight of experimental animals before B-glucan
feeding.

Values are mean* SD. Normal diet versus high fat diet by
Student’s t-test. *p<0.05, **p<0.01.
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Fig. 2. Effect of dietary B-glucan on adipose tissue mass.
A® brown adipose tissue, B! epididymal fat, C! visceral fat, D:
peritoneal fat. Levels of tissue mass were calculated as a weight
per 100 g body weight. Values are mean™ SI). Different letters
indicate significant difference at p<0.05 by Duncan’s mutiple
range test. N: normal diet, HF: high fat diet - 0% B-glucan, FGI1:
high fat+1.0% B-glucan diet, FG5: high fat +5.0%6 B- glucan diet.

Table 2. Daily food intake, body weight gain and food efficiency ratio of rats fed experimental diets for 5 weeks

Groups" Food intake (g/day) Body weight gain (g/day) FER” EER”

N 28.99+1.85"% 2481068 0.087+0.024° 0.022%0.005
HF 21.98+ 208 258*0.77 0.120%0.035* 0.024%+0.007
FG1 2563+ 1.69° 2.08x0.81 0.080 +0.031° 0.020%=0.006
FGd 23.88 £ 2.85% 2.08%0.48 0.083+0.021° »9.021 =0.005

YSee the legend of Table 1.

PFER: Food Efficiency Ratio = body weight gain (g/day)/food intake (g/day).
¥EER: Energy Efficiency Ratio = body weight gain (g/day)/energy intake (g/day).

4
“Values are mean®SD.

“Values within a column with different superscript letters are significantly different from each other at p<0.05 by 1)uncan’s multiple

range test.
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Fig. 3. Effect of dietary B-glucan on visceral fat isolated adi-
pocyte size.

Adiocyte was isolated by collagenase-treatement from visceral
fat pad and adipocyte size was determined. Values are mean + SD.
Different letters indicate significant difference at p<0.05 by
Duncan’s mutiple range test. N: normal diet, HF: high fat diet +
0% B-glucan, FGI: high fat+1.0% B-glucan diet, FG5: high fat +
5.0% B-glucan diet.
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Qe o 5 A Fo S LDL-FH 2HE, 742 A A
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Table 3. Effects of dietary B-glucan on serum triglyceride, total cholesterol, HDL cholesterol, HTR and free fatty acid levels

Groups'” Triglyceride Total cholesterol HDL cholesterol HTR? Free fatty acid
e (mg/dL) (mg/dL) (mg/dL) (UEg/L)

N 63.00=17.43" 60.71:£ 958 46,63+ 7.48>" 0.76+0.15" 7106+ 164.2™
HF 8250+ 27.38 73.10+1324 4460+ 887" 0.63+0.15° 853.8+2336°
FGI 60.33+26.32 66.00£8.29 57.00%2.19° 0.88+0.13° 6915+ 180.5™
FG5 56.80 * 17.88 63.00+16.26 56.67 + 15.68° 0.84+0.06™ 6128+70.1°

"See the legend of Table 1.
PHTR = HDL cholesterol / total cholesterol ratio.
3) <

Values are mean t SD.

PValues within a column with different superscript letters are significantly different from each other at p<0.05 by Duncan’s multiple

range test.
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