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Effect of Bacillus subtilis JSO1 on Lipid Metabolism in Hyperlipidemic Mice
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Abstract: Objective: To explore the effect of Bacillus subtilis JSO1 on lipid metabolism in hyperlipidemic mice. Methods:
Ninety Kunmng mice were randomly divided into normal control group (Group [ ), high-fat model group (Group II) and high-
fat + Bacillus subtilis group (Group I11). Ten mice were selected from each group and killed on the 15" (D15), 30" (D30) and
45" (D45) days of the experiment, respectively. Triglycerides (TG), total cholesterol (TC), low-density lipoprotein cholesterol
(LDL-C) and high-density lipoprotein cholesterol (HDL-C) in serum and hormone-sensitive lipase (HSL) activity level in liver
were detected. Results: 1) At the three time points, serum TC, LDL-C, HDL-C and LDL-C/HDL-C ratio in Group Il were
higher than that in Group 1 (P << 0.05, P < 0.01). 2) At D15 and D30, serum TG in Group Il was higher than that in Group
I and Group III. At D30 and D45, serum HDL-C in Group III was higher than that in Group Il (P < 0.05). 3) At D45, liver
HSL activity in Group III was higher than that in Group [ and Group II (P << 0.01). Conclusion: Bacillus subtilis JSO1 has
hypolipidemic effect to some extent by improving HDL-C in serum and HSL activity in liver, while reducing TG, TC and
LDL-C in serum of hyperlipidemic mice.
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Table2  Effect of Bacillus subtilis on TG and TC in serum (x £, n =10)
TG =/(mmol/L) TC# /(mmol/L)
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Table 3

Effect of Bacillus subtilis on LDL-C, HDL-C, and LDL-C/HDL-C ratio in serum (x *s, n =10)
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Tabled4 Effect of Bacillus subtilis on the weight of liver and HSL activity in liver tissue (x £, n =10)
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/N B IME TC/K -/ 1 1 41(P<<0.01), T4/ B
MAETC/K AR T TT4L(P<<0.05).
22  I#SLDL-C. HDL-CH e [48 1k,

&30 A, SC¥615. 30 45di, T1 40/ B
LDL-C/AC R T4, ZRE#P<005, P<001). SEH1S.
30, 45dir, 1141/ IS HDL-C/K 1 1 41(P<<0.05,
P<0.01), H528630. 45dR, T4/ I HDL-C/K -
T T41(P<<0.05). 2815, 30, 45diNF, 112/ B i
LDL-C/HDL-C G471 1 40, i IIIZE /s B i LDL-C/
HDL-CHAEIMCT T4, A 2= mP<005, P<001).
23 /NRUR TR K 2R HS LIS AR 1k

B4R 40, SIE015. 30 45dif,  T141/N BT
FrE e 1A, Mgl SR AR T 1141, 25
BF(P<0.05). S2uG45dRf, TIT41/0 BT E 4 2UHSLIG
PEm T4, 25753 P<0.05).

3 9 #

Brasdiy, IT4/NRMIMETGEMT [ 408 R T
ZE5t, WRE SRR . FIIREEEAL T A ), 15,
30, 45di, 41/ RMIMETG. TCHILDL-CE 4 &
m LA, O E IR L R . 15, 30, 45d
i, T4/ B S HDL-CA 3 W B 1 1 41, XAl fg
5N B0k IR A AR s B AT M (R T A/
B T 20 B A B i A LS LDL-C/HDL-C LA, T LI /)
i (JLDL-C/HDL-CIUHH AL T T, HE THTLEH
PEZESE, LW T4/ BRIy P IR [ A T 4RI 3E %
MK SELDL-CHEAT iz . bk, T4/ RIS TG, TC
FILDL-CAH S A& FAR T T4, 1 M3 HDL-CAA 2 & T
M2, BITA/DNRIMIMETGE =AELS. 30, 45d345
AT SRR, /N BURERS 5L 2F f b b
Ji T LA T it 5 v R G 1) AR R IS, B AR TR P
Bk, AN e e RE R R A

HSL2Z 297k N N 5 2 53 FITG 53 AR 6 19 B Sk g
RE A I2E 4> 5 I BT R B fide , 0 JHT U 25 2 23 b S 81 3
PERTHSLI &8, 7515, 30 45di,  TT2H /N BRI
YEEPE LI T AU vk, JRHATREI A 3 (A
O, AP ER S E T 1AM, £ A E0 T
WERG G AS s[RI, E45dR, TITEH /N B AT 2L 2R HSL
WEPEI S T T 4URN T 41(P<<0.01), 5 B 55 25 Ao AT 1
FiE 2 I T v U ZH 2R H S L 1 ke A2 38 i 107 11 3 e A a6
I T T R Az o ABAE1SARI3dRS, T 41, ITZATII4L
(I 0 A H S LG R 1) 0 5 M 22 5%, 1T st oy 34 11] £ af.
B7E S AR 3, M R I A P DNt A R R T
P e 8] 7 EEE . BB rmEsmiE i, e
W T HSLIE DA 1R 3 ) A0 RE AT 548 H il — e IR 1D i (ATGL)
PAVEH T3 TG, HLeig Pk CGI-58)Ik, . 7r g i b
i Al AR A A

a AR B — O N B I ARE Y, B B L
BE M Z A7 T NARP= AR BRI . PG B S5 12
TRARAVE M AN ZE AT B 1 R 2 AR R — b, R
R TR T s A e R A, L RE A RO Y
BRET1, IR A U R R rp e AR 2 B AR 2
MATHLR « J G 7 IR I A 42 2 55 im e ™. il
CHEWT, AR S0 2 S 5 R IR R B 2E AT T I B T D R
AT BRI LR LA R FEAE R Dl i . Ak
Z W FCAE S FL R B S5 a5 R LA PR IR I s, oA
FF AR B BRI AR ) < AR 1 LR AT B A DU A
A B, IX — R AT e IR 42 6 )k 0 IR s AR e 1
o 2)5r WABAR U P71 o A B 2F SR B ] o0 b 22 B R
[l S A, Horh—2e AR B SRR G . R
FFTRT 73 Wl 1 S B IR i Wl o] 5 iz b R RAE T, AR
ARG IR, 1T 22 ANV R0 g U R 4 i S BE {2 E HSL
SEDRI R IE b Mg 17 10 5 B it 2 38 R i 1) i Ys it
JI T A A e H 2l e B2 LA, kS 2 B IR ) eI
FEPLEINT, R ZE AR TR 20 A 1 R S B 1 T (AL A



pe AL =IT

2013, Vol.34, No.13 265

Jl L PR, X AR R R A A A
FHE S BEIR I BOR e 3) 70 WA AR ARUE ™ Al 2 2F
AT 0 W ) R LS AR B AR =, e R AL
2, ARFTREWRA € M BRNEVE T o DU TR 2 rp e
N ESHRZE A T R PR AR o), REAT 808 i,
B BEARDUREAL, BRI I 1 2 BEAT
" [ It AT R A A ST A R IR e R P A R
(K] AR 55 P08 o (1 B8 R B A B B BT A 1, 2
FATHRy KR S AR AR D RE R L5 gk, HAE ST
T B it 0 A1 PR AR Ty B e R R SR R A R Y
PRSI B DA OGN A AR M e f A S A 1 T i
TR AL AR R, 2R DU BRI, AT S T
B2 NP 1 A e D e ) R R R R AW I = PR
ERIBIRIE .

S 3R -

(1] BL0s. PR w0 nT 5 R 2 Al i it A4 G 7 D], B2 A5 L,
2011(9): 4341-4342.

[21  Zari], e, LR Z, &5 PR 200247 77 5 i Bk L 1
1. o BRAT i 7 243, 2005, 26(7): 478-484.

[3] HAMER M, OWEN G, KLOEK J, et al. The role of functional
foods in psychobiology of health and disease[J]. Nutrition Research
Reviews, 2005, 18(1): 77-88.

(4], SRR, B2 R A5 PURROSUBTAT B0 s MR R BRUIE IR 1
g, P E A, 2009, 29(2): 126-128.

[5] LARKIN T A, ASTHEIMER L B, PRILE W E, et al. Dietary combination
of soy with a probiotic or prebiotic food significantly reduces total and
LDL cholesterol in mildly hypercholesterolaemic subjects[J]. European
Journal of Clinical Nutrition, 2009, 63(2): 238-245.

[6] RABOT S, RAFTER J, RIJKERS G T, et al. Guidance for

substantiating the evidence for beneficial effects of probiotics: impact

[12]

[13]

[14]

[15]

[16]

[20]

of probiotics on digestive system metabolism1-3[J]. The Journal of
Nutrition, 2010, 140(3): 677-689.

FAYE T, TAMBURELLO A, VEGARUD G E, et al. Survival of
lactic acid bacteria from fermented milks in an in vitro digestion
model exploiting sequential incubation in human gastric and duodenal
juice[J]. Journal of Dairy Science, 2012, 95(2): 558-566.

P, W, I, A R RCEARAT I R S NH []. AR,
K241, 2009, 40(9): 111-114,

HhHE N TR B I A . R £ R 6 5 PP B AR RIS LS ). 2003.
PR, rama T, WA, 5. e IR R IR R e LR AR AR
RUIL. R S B AR, 2010, 18(3): 109-203

LAFONTAN M, LANGIN D. Lipolysis and lipid mobilization in human
adipose tissue[J]. Progress in Lipid Research, 2009, 48(5): 275-297.
ZECHNER R, MADED F. Another way to get rid of fat[J]. Nature,
2009, 458: 1118-1119.

PR, B, . IEIRET S ATGLE St ], P IFis3)
e gk, 2011, 30(9): 878-881.

VIJ S, HATI S, YADAYV D. Biofunctionality of probiotic soy
yoghurt[J]. Food and Nutrition Sciences, 2011, 2(5): 502-509.
ZOKAEIFAR H, BALCAZAR J L, SAAD C R, et al. Effects of
Bacillus subtilis on the growth performance, digestive enzymes,
immune gene expression and disease resistance of white shrimp,
Litopenaeus vannameilJ]. Fish and Shellfish Immunology, 2012,
33(4): 683-689.

SUN Chao, WEI Zhouwen, LI Yan. DHA regulates lipogenesis
and lipolysis genes in mice adipose and liver[J]. Molecular Biology
Reports, 2011, 38(2): 731-737.

K. BRI LIRS ). T S 779%, 2010, 18(12): 59-60.
WRits, WIWRE. S KRR B AR 505 R, o R 2241,
2011, 11(9): 111-119.

YUTAKA K, SUN Jianfeng, SAKUYA T, et al. Growth charactetistics
of Bacillus subtilis (natto) in milk[J]. International Journal of Dairy
Technology, 2010, 63(3): 418-422.

TR, SRR, JSOK, A AP P A U PR R R A e A i AR
B R BUAIIIESE [T, BRI AHSE, 2011(7): 37-40





