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Effect of Bacillus subtilis JSO1 Ingestion on Intestinal Flora and Lipofuscin in Obese Mice

LIU Yu-zhi', ZHANG Hai-ming*, XIE Hua-li*, NI Xue-gin*?, ZENG Dong?*
(1. Animal Micro-ecology Institute, College of Veterinary Medicine, Sichuan Agricultural University, Ya’an
625014, China; 2. Key Laboratory for Animal Disease and Human Health of Sichuan Province, Ya’ an 625014, China)

Abstract : This study was undertaken to observe whether or not Bacillus subtilis JSO1 ingestion has a positive therapeutic
effect on high-fat diet caused intestinal flora disorder, obesity, lipid peroxidation and fat deposition in mice. Male mice were used
to create experimental obesity model groups (C through F) and different doses of Bacillus subtilis JSO1 were fed to low-, middle-
and high-dose intervention groups (D, E and F), respectively. The results showed that Bacillus subtilis JS01 supplementation
resulted in a significant reduction in the body weight of intervention group F and in the weight gain of intervention groups E and
F. High-fat diet model group C showed an increase in intestinal Bifidobacteria level, a decrease in intestinal Lactobacillus level,
remarkable hepatic steatosis, and a rise in hepatic lipofuscin. Oral administration of Bacillus subtilis JSO1 could decrease intestinal
Bifidobacteria and Lactobacillus levels, relieve hepatic steatosis and reduce hepatic lipofuscin. In conclusion, Bacillus subtilis JSO1

can improve high-fat diet caused obesity, intestinal flora disorder, lipid peroxidation and fat deposition in mice.
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Fig.1 Effects of Bacillus subtilis JS01 on the growth tendency of
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Table 1  Diets for different gourps of mice
A5 IEHXTIREL(A) R IF T TRAL(B) HADRIRA(C) AR R T 7i41(D) PRI T4 (E) FA R TIAL(F)
1~6J SRR SRR TR R R R Rk
104 SRR SRR SERb R JERIA R SRR SRR
) ANRH (L X 10°CFUIg) AGH R (L X 10°CFU /g) VR (1 X 108 CFU /g) VR (1 X 107CFU /g)
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Table 2 Effect of Bacillus subtilis JS01 ingestion on weekly body weight in mice(xX s, n =5)

. 4151
] A B C D E F
SRR AT 27.79 £ 0.95 27.83 +1.32 28.70 + 1.97 2772 +2.41 27.04 +2.20 26.89 + 0.88
1)8)5 31.51 + 0.67 31.03 +1.35 27.53 = 158 24.97 +3.20 24.78 & 3.02 26.08 +1.21
2 JH)G 34.47 +0.86 33.83 +1.38 29.70 & 1.46 22.24 +3.98 28.82 +2.12 29.80 + 1.56
3JH )5 32.21 +2.34 32.83 +2.31 31.36 + 1.33 28.65 + 1.69 30.12 & 2.11 30.74 +1.30
4 G 30.6 = 1.38 29.43 + 3.24 31.98 + 2.68 29.73 +1.93 31.23 + 1.47 30.62 & 2.12
5 )G 40.94 + 2.94 38.31 + 3.47 34.94 +1.37 34.66 + 1.56 34.73 + 1.07 31.67 +0.78
6 JilJ5 3712 +3.21 33.23 + 2,57 36.03 + 1.97 36.26 & 2.01 36.41 + 1.58 33.65 + 1.13
7 )5 37.38 + 2.86 3219 +2.81 32.60 + 2.12 33.96 + 2.17 33.29 + 1.99 31.94 + 1.43
8 Ji )i 39.06 & 2.47 33.41 4+ 2.33 3533 + 1.76 36.96 & 2.04 33.4 + 1.67 32.24 + 152
9 JH )5 38.39 + 2.54 35.42 + 2.47 36.95 + 1.73 40.16 + 1.93 37.17 £ 155 31.00 & 1.40
10 J& )5 39.66 + 2.724 38.03 & 2.517 40.13 + 1.30~ 40.82 4 1.83~ 38.89 & 1.03~ 33.52 & 1.38®
W AT R IR N B WA NG FRER R 2R B (P < 0.05); ARKEFRERESWEZE (P <0.01); Fl,
K3 MEFMRTHISOLPMRETEHKEHEMW(XLs, n = 5)
Table 3 Effect of Bacillus subtilis JS01 ingestion on body weight gain rate in mice(xx s, n=5)
20 51 A B C D E F
T 1.56 + 0.19 0.90 + 0.07 1.22 +£0.12 1.42 +0.11 1.56 & 0.16 1.13 + 0.08
T 0.64 & 0.08" 1.20 + 0.0942 1.03 & 0.06 1.14 + 0,13~ 0.62 + 0.03° — 0.03 =+ 0.008°
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Fig.2 Effect of Bacillus subtilis JSO1 ingestion on intestinal E. coli,
Bifidobacteria and Lactobacillus levels in mice
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Table 4 Effect of Bacillus subtilis JS01 ingestion on hepatic lipofuscin level in mice (x£'s, n=5)
415 A B C D E F
JIE#E T B (ng/mL) 0.42 + 0.094 0.29 + 0.06 1.84 + 0.0982 0.26 + 0.21° 1.98 + 2.09 0.18 + 0.03°

24 JTWE SRR

M2 4 W, BEALGTIZE C % T INE A 46 55 B T
BT IE O 2 A(P < 0.05); RERIESHIZH D FIF (R F
A 46 5 W S AR TR R I 4 C(P < 0.05), IEH T
AL B 1A HFAE AR ARG T % 6 AL A, HES AR

F; C. E4mMEE®HER

3 i #®

TR AR TR A /N BRI IR LG
5, MRS EIEREE AR W, R AL, 4
[ AMEZE AT O o FEIERHII, BEBLAL(C~F) AT A
T B HpE B AL, 2 W I T Py /s BROAS B I e g 4]
Bl FEIERLE W, BRI R I KRG BT
T IF 444 o 1 306 K R A A a3, R A E IRk
B, &G, EHRAALEB, BEMYAF5C. D.E
HRFEERP <0.05), RUUMAZER K. 510 FKm
FIE BT AL F 16445 ) A T 2L % 41(P < 0.01),
YA ZE RN 1 X 107CFU/g HIAS B 2E 0T 14 IS01 fig
% ok 0 B R A /N B AR T B . R B S IR T T AL
B. AL AL C A Ak i 4 K R W) s T R R
41 A(P <0.05), 1. miflEER T4 E. F R
B KR AR TR R 4] C(P < 0.05), R WIHAI4]
/N BRAE A 4 O S A T R AT AT R 3 I g a A, AR
BEERERIN 1 X 108, 1 X 107CFU/g I & 2E f AT % JS01
A LA RS, HAEBDE I 1 X 10°CFU/g A
FZESRAT B IS0L AT LA HE IR H N R AR K

Gordon BIF 5T /N 418 S ATF 50 0 B /0N BRFR 25 s B 1 R
/N B W70 TR D G AT 0 T e R A T I R A
TG B /I B B A AR B B s D AR M R, R
A 0 T T A 5 T PR AT 2% D) BRI AR 8T AR S 6 v e TR St i
41 B Ao A R A RS A s BT, i
BT (D~F) EIAH &, Ik vl 68 5 i 1 v B F AR A
B AR, AT 56 & 5 nT ae 5 e i DU AR
FUIE BT B A IE AR G, R AT R S BT A RN L TR
MR RE S 2 A CE, EAE TR, A0S R 7
/N B I8 PR LT 1 R B OE R D B 50904, XU FF
P M 13-4 75 B AR S AT 0 RS 18 [i] B mT i 8 2 5 e L e
ZIN BT AR O G R 1080, X 43 I J T R R R P A G
AT, VT R AR AR e L A ) e R O A A
Z I ASSEG B FH 3 PG B 2SR B IS0 7E B AR 5t
o SO A AE SR AN AR, (R B RS A i P &

5 SR IS b 2 o3/ W 11 770 A e R e et R R RS S
T ) L R T 11 48 DR AR BA TR AE G, TR 3 T 23 22 iy
1. ZIER. AR, RAEKFETF. VB flVBe &
TEED RS, DR, R ZE AR B IS 0L AT REE I 5 e
W7 R R e i ) R O v T S BT T
FUORUAE T fl o SEZBG 45 vl %0, my IR & 38 m 7/
BN T KA BRT RS 81 11 B0 T B T LR AT B
(P < 0.01). A SCHEATR DT, @RI 2 PR AL
BAF B ISR, ARSI T AR AR, XSk
FUS PR DA TL 45 FARL, X AT g5 MAZE . W
BRI 38 (0 30 ) 2 . SUBCRT s R BE S 8 A OG,
JE A 6T iy T T BT B IR S A A — DS N
Je BT T FAL(D ~F) /N 0 K WA A B s XA 1 11 40 o
IR FLER A B K BT R (P < 0.01),  BEHILELARL R
TR ZE AT B 9S0L R LA v S 2 £ 5 1 14 i 3 v
Ak, AR IEE RS

JEF I 2 B A (0 T BT, = BRI e S R T
JE AR 2R, S B IR RE M UOR, IR SR T
JUE AR S A 1000 o R4 T i 38 v A IR I AR A 1 &5 2R
2, EARE T AR A B R Y, I Al R
hREE e, B B M%) o210, Asegh
RIS ML C F I IR AR PR T T4L(D~F) W 2, HJIg
MRS TR AL A, A 4L D F
{140 Jg A 5 o B SRS T AR X R4 C(P < 0.05) . IX ikt
WY e i PR B S SO I G T (0 R R 44, T A 2
FOAT 1R JSOL fE W I ik PR, FLIE 5 T T4l B i
UG 4 J0E %) B R AIG T OE R R AL A, U I R AR B
JSO1 nJ BeA a0 ik v B AR N B b R B Ae Ak AR

ZE LOYHT, R ECZEARAT R IS0 RERE I IE R, i
HEIE /N B A KB AR /N BRI AR, BRARAE ik B
JHF I R I B 40 I ) i, 0t A1 v 5 A ) AP
Jo e v B ZR L TR AR B i A AR 5

5% Wk -

[1] OSMAN D. Tubby kids-the new age disease[J]. The Straits Times-
Mind Your Body, 2009, 8: 8-14.

[2] LOW S, CHIN M C, DEURENBERG-YAP M. Review on epidemic of
obesity[J]. Ann Acad Med Singapore, 2009, 38: 57-65.

[3] FAGOT-CAMPAGNA A, SAADDINE J B, FLEGAL K M, et al.
Diabetes, impaired fasting glucose, and elevated HbAlc in U.S.
Adolescents: the Third National Health and Nutrition Examination Survey
[J]. Diabetes Care, 2001, 24: 834-837.

[4] DAY CP, JAMES O F W. Steatohepatitis: a tale of two*‘hits"?[J].
Gastroenterology, 1998, 114(4): 842-845.



XEE LR

86iltl=

2012, Vol. 33, No. 17 257

]

[6]

iyl

[8

[

[10]

[11]

[12]

[13]

[14]

CATERSON I D. Medical management of obesity andits complications
[J]. Ann Acad Med Singapore, 2009, 38: 22-28.

MOZES, BUINNAKOVA D, CEFCIKQV Z, et al. Intestinal microflora
and obesity in rats[J]. Folia Microbiologica, 2008, 53(3): 225-228.
RISTIC G, JORGA J, MAKSIMOYIC M, et al. Effect of functional
dairy product with culture Bifidobacterium longum BB536 in treatment
of obesity[J]. Prehrambena Industrija, 2002, 13(1/2): 81-84.

XA, SRR, W, AF. R AR AT R R R
[31. A5, 2005, 34(6): 724-725.

2R DU RR LR AT B0 IR R R SRt S A ol 4 A i 5%
M[D]. Kb e K2, 2010.

AW, XUE, AR, S8 R ARAT R TS N 3], AR
K2R, 2009, 40(9): 111-114.

SRINAE, SETFHE, JTIE, A /N B MR I AEAR T S ik A e [0].
w1 [ 240, 20086, 9(8): 723-724.

MR, 2 RaE. X/ BUARHEC 7 (S [0]. oh B Se i 3P 2 k&,
1991, 1(2): 148.

BACKHED F, DING Hao, WANG Ting, et al. The gut microbiota as an
environmental factor that regulates fat storage[J]. Proc Natl Acad Sci
USA, 2004, 101(44): 15718-15723.

LEY R E, BACKHED F, TURNBAUGH P, et al. Obesity alters gut

[15]

[16]

[17]

[18]

[19]

[20]

[21]

microbial ecology[J]. Proc Natl Acad Sci USA, 2005, 102(31): 11070-
11075.

RBIF. G TS IR IR B SRR 5T [D]. Kb gk
%%,2008.

A% ), FTIT, S5 AL, A7 30 o R B2 AR BT 9E 1], TP RS
245, 2001, 3(3): 129-132.

CANI P D, NEYRINCK A M, FAVA, F, et al. Selective increase of
bifidobacteria in gut microflora improve high-fat-diet-induced diabetes in
mice through a mechanism associated with endotoxaemia[J]. Diabetologia,
2007, 50(11): 2374-2383.

TR M5 AR K R il
K, 2000.

JOBGEN W, MEININGER C J, JOBGEN S C, et al. Dietary L-arginine
supplementation reduces white fat gain and enhances skeletal muscle and

WRES BT C[D]. il FiEAsE

brown fat masses in diet-induced obese rats[J]. Journal of Nutrition,
2009, 139(2): 230-237.

SEME, AR, B, ZAR ORI FUR K LA HLEE[]. 2R
fir Bl 2405, 2001, 5(1): 19-24.

KIM H C, BING Guoying, JHOO W K, et al. Oxidative damage causes
formation of lipofuscin-like substances in the senescence-accelerated mouse
after kainite treatments[J]. Behav Brain Res, 2002, 131(1/2): 211-220.



