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Anti-Obesity Effect of Enterococcus faecalis MD366 isolated from
Raw Milk in Diet-Induced Obese Mice
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Abstract

This study aimed to investigate the anti-obesity effects of Enterococcus faecalis MD366, isolated from raw milk, in
diet-induced obese mice. To examine the effect, male C57BL/6] mice were fed for six weeks on three different diets, i.c.,
a normal diet and orally administrated saline solution (ND), a high-fat diet and orally administrated saline solution (HFD),
and a high-fat diet and orally administrated E. faecalis MD366 (10° CFU/day) in saline solution (HFD+MD366). After six
weeks, the rate of increase in body weight was 18.1% lower in the HFD+MD366 group compared to that in the HFD group.
In addition, the weight of epididymal fat pad in the HFD+MD366 group was lower than that in the HFD group. The average
levels of triglycerides, total cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C) were slightly reduced in the
HFD+MD366 group compared to those in the HFD group. However, there were no significant differences between the
groups. Measuring the adipocytes revealed that the percentage of adipocytes with a size of 2,000 tm’ was higher than the
percentages of other size classes in ND and HFD+MD366 groups, while the percentage of adipocytes larger than 5,000 ym’
was highest in the HFD group. The mean adipocyte size in the HFDAMD366 group was smaller than that in the HFD group.
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Table 1. The formula of normal diet and high fat diet
Normal High fat
Formula diet diet
g/kg
Casein 210.0 265.0
L-Cystine 3.0 4.0
Maltodextrin 50.0 160.0
Sucrose 325.0 90.0
Lard 20.0 310.0
Soybean oil 20.0 30.0
Cellulose 37.15 65.5
Mineral mix, AIN-93G-MX(94046) 35.0 48.0
Calcium phosphate, dibasic 2.0 34
Vitamin mix, AIN-93-VX(94047) 15.0 21.0
Choline bitartrate 2.75 3.0
Food color 0.1 0.1
A, AT Ad=d 7o A A B Fo A F
T 131 g3tk Aol AREE A ol 34.3%°]
A, 27.3%°] ©3hE, 34.3%°] @A R FAdE 51
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TIE, 18.6%2] T EZ FAF ] 3.7 keal/ge] EFES W
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AAL A2ty oFohst A5 E->9 93] (Institutional
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Package for Social Sciences(SPSS, SPSS Inc., USA)Z 4 A]
Sk -2X1+= one-way ANOVAZE EA|1*12]8}53 3%, Duncan’s
multiple range testsE A3l £ 5% FTolA A4

3FA

Rk

1. ;';"x EJI.EE_TI_I. xl-7| l:l_I x||:|l- '='71|
NAl AAFE g A 65F7HA 9] A
7 S Fig. 1] YeR St AL 65 & Ldik2lo] o
701 ND2] B+ FA = 26.3+0.70 g, A W4 o] T 2+
HFD#¢] i A= 28.8443.72 g, E. faecalis MD366
FE5 ZATF93 HFD+MD36672 27.95£1.39 g0 &, 7
WAool it #F5 T FA% 4 Hd 7
7F ARA, Al o] Fol A9l Aol fle Ao R YE
THp<0.05). 271 FA thH] A5 S7H- HFD+MD366
o] HFD-ll B8] 18.10% 2433tk Lee 5(2006)0] wZ
A w25 a4 o] F(STD), AW o] (HFD-Veh), 1

A =242 F

A r:p £ N ofN

34

—+—ND

—a—HFD

--o-- HFD+MD366

Body weight (gfanimal)

Time (weeks)

Fig. 1. Changes in body weight gain of mice fed high fat diet
with lactic acid bacteria for 6 weeks. All values are
the mean+SD of 6 mice per group. There is no signi-
ficantly different (P<0.05). ” ND: normal diet, HFD:
high fat diet with saline solution, HFD+MD366: high
fat diet with E. faecalis MD366 (10° CFU/day)

Table 2. Weights of liver, kidney and spleen epididymal fat pad

HFD+

ND HFD MD366

Liver (g) 0.90+0.05*  0.89+0.08* 0.87+0.08"
Kidney (g) 0.29+0.02* 0.33£0.02° 0.32+0.01°
Spleen (g) 0.06+£0.01° 0.07£0.01* 0.07+0.01*

Epididymal fat pad (g) 0.31£0.05° 0.81+0.41° 0.63+0.12°

All values are the mean = SD of 6 mice per group.

“® Means values with different superscript within same organ
are significantly different.

D ND: normal diet, HFD: high fat diet with saline solution,
HFD+MD366: high fat diet with E. faecalis MD366 (10°
CFU/day)
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110.00+21.34 mg/dL, HFD+MD3667-< 107.67+21.57 mg/dL
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Table 3. Serum level of triglyceride, cholesterol, AST and ALT

ND"

HFD HFD+MD366

81.00+12.77*
137.00+13.10*

Triglyceride (mg/dL)
TC (mg/dL)

LDL-C (mg/dL) 14.40+2.30"
HDL-C (mg/dL) 127.20+11.30°
AST (U/L) 144.80+70.07"
ALT (U/L) 56.40425.97"

110.00+21.34° 107.67+21.57°
173.00+8.88" 163.50+6.69°

18.50+1.87° 17.17+2.32%
163.17+7.19* 156.00+5.10°
139.33+50.35° 159.17+58.99°

147.40+13.24% 166.17+£121.44°

All values are the mean = SD of 6 mice per group. *® Means values with different superscript are significantly different.
) ND: normal diet, HFD: high fat diet with saline solution, HFD+MD366: high fat diet with E. faecalis MD366 (10° CFU/day)
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Fig. 2. Changes in adipocyte size of the epididymal fat pads
in mouse. All values are meantSD of 6 mice per
group; (A) Percentage of cell number; * Means that
the values with different superscripts within the same
groups are significantly different (p<0.05). (B) The
adipocyte size. “° Means that the values with different
superscripts are significantly different (c) Photograph
of the epididymal fat pads in mouse (original magnifi-
cation200). " ND: normal diet, HFD: high fat diet
with saline solution, HFD+MD366: high fat diet with
E. faecalis MD366 (10° CFU/day)
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