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18
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21

P PRFLAT 6 B G AR FE A R[] P A R i 107 DR AH G Bl v M S L Rl mRINA R IE )52
]
Z oY gAY ERIY O OEY % &Y mExE
CLITRE A KR AR BE, KD 410128; 29818 & & L&A R H .0, K
7 410128)
B ARIG B TERT TR A A P LA B TR KS A LR b U L AR 3
PR UUR AR DG B G 1« 2EL SR [T e AR 40 A0 A 0 (OB D 6 ) mRNA b A B T I iy 2 24
BRI IR 120 LK ER (65.34+£3.64) kg Mg EE<fEx (KxK) &L,
BEHLY A 2 41, B4 6 MEE (B, BAEE 10 3k (AR 1/2). X B4 1A ML i R,
TR0 2E P M E Aty DR R I 0.10% 48 ERFLAT B IR ke, UM 7 d, X583 42 d. 4
REIR: 1 X RAA L, 5G4 E AR 1S H k= (TG) (P=0.08) Fla fHE FE (TC)
(P=0.06) EEMAFGES, MIEEETR (TBA) SEEFRFK (P<0.05). 2) 5XH
SHAREL, R0 2 ME A I U PR I A S A IR (HMGR) il A R E 3
(P=0.07), PH[E B 7o— 2 AEEE L (CYPTA D S 3 I (P<0.05), i i H i = B FE#F (ATGL)
PRI BRI (P<0.01). 3) S5 RAZHARLL , 56020 & M4 1) [R5 R IR 45 & 82 1 (IBABP)
] mRNA HIXt#RiE B FREE (P=0.07), BRI S A0 Y ik 08 58 V0 305 524 y
(PPARy) ) mRNA HH %} 2215 8 5 2 11 (P<0.05); [ T g [ 40 il BLA2 A BRI %5 (P=0.09).
S5 RARR, A R B AT I P A [ iz ko E 1R e WSO Re R 47 U R ] R A T A
i
i MEIRTUATE . HRRE. MRS ERRIA

h 265 S816.7; S828 ERFRIRAD: A G

Wk H . 2017-02-22

RE&WH: BERBHRIGE (2013BAD21B04); ERHARFEREETH (31372322); )
A A8 S TSI H  (2014GK1034)

BN 2 H (1987—), 53, WL, H-LwFFiAE, Sk SR & 5 R i
#C . E-mail: liruil81000@163.com

MEGIEE: HME, #ER, HWLA T, E-mail: huangxi8379@aliyun.com



22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

IEL I 2 )Y AR T LA I 5 A 2L URN A0 M v, X 23l 00 440 K 10 445 ) 1 T A 2 f 1
M, AR BTHRRE TR — T, MKW IR, Mg IE [ e s e 1072 &
i, SEEOMERR. B, OMERRESFEERATMEEFRRFY, #RTE
A (WHO) i, | 2030 4E4ERHGH KL 2 360 Ji \SETF O iEgow. g, 3
PIRIRRE . SE0S . AREE . YRR AT SE R R B i s M A R b 35 0 0 B I 107 R 4L B A K
JIg 107 AL P 28 4 O e D) LR N R % KR 56, BRSSP
P 0 SPL R AT S 71T 8 AR 5 I 7 L A, U AL A O DR R AR O
RTIRT SR W], (EIRITE (Lactobacillus delbrueckii) 1E 3l LI B il 71 AT 43 24 A
R e o B A R, s AR AR, AR EARME AL R BT, S
RSP THR T  OL  T2 FEAVL A1 PO, R T 22 0T 90 2 S 1E e R ) A 2L F) iy |
ANBE T4 I B IEH AR A O . SR, AEe: LR DT DURR e B ) B AR D9 7T
XF R, ORI S AR LT s o 7R O AR, RS S B M M I e A R 2 43T 0 AR A
LA, I o P T R SR AR 22k 48
1 MRS T3
L1 kg sk

8 PR LT T E b g ALk K S B R B 2 Bt Th e S AR P s 36 =8 0 ik, QUK 27 T o £
0 4 TE PRGE (PRGBS M207096) . B AE LG, 18 Z AL E ZOR & RRFA0T 7Tk A4 6
BN ZEE R HI ) GF B %>1.01x10° CFU/g).

12 IR

WIS TS I NRC (1998) HALME (60~110 kg) & 77 75 EHEFERECH], FE Al R 2 1k
JOEFRACT I 1, TR SA ] ok ko

xR R E TR K O 2R

Table 1 Composition and nutrient levels of basal diet (air-dry basis) %
J5 K} Ingredients #& Content | B /K Nutrient levels” % & Content
EKk Corn 67.83 e ME/(MJ/kg) 13.36
SH Soybean meal 23.00 HEHR CP 15.50
F %k Wheat bran 4.00 5 Ca 0.60
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46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Eil Soybean oil 2.00 M TP 0.55
R EES CaHPO, 1.17 Ak AP 0.32
£k NaCl 0.40 HiE R Lys 1.03
fi#; Limestone 0.60 EEIR+ M EER Met+Cys 0.59
iRl Premix" 1.00 HEER Thr 0.70
411 Total 100.00 BEER Trp 0.18

D3RR A4 T i da R4 4t Premix provided the following per kg of the diet: VA 2 512
IU, VD;12001U, VE 341U, VK3 1.5mg, VB, 17.6 ug, ## % lactoflavin 25mg, 2 H&
pantothenic acid 6.8 mg, M niacin 20.3 mg, FALHHL choline chloride 351 mg, Mn 10 mg,
Fe 50 mg, Zn 50 mg, Cu20mg, 10.3 mg, Se 0.3 mg.
D 3K SEY) T EAE . Nutrient levels were all calculated values.
1.3 iR SRR
PR EDN (65.3443.64) kg HIMEEEFEx (K= "H IR 120 3k, BN K 2
H, B e NEL B, BAES 10k (ABEE 5 1/2). 4 IR MR R, 56 20 1
WEETE At PR VAR I 0.10% 48 P FLAT B A0 PR . Tl 7 d, 3R58 42 d. IR 2 TR,
TR B AR (IR SE % 1 3k, 2508 24 h ST RTISEICR L, BEJS ks, B
orE . B B IR AT A LA ZABEAT R iR S o I & 30 min J&, 3 000 r/min
B0 10~15 min, 4> &M, 23T 1.5 mLEP %, —20 ‘CKFRAE: BIm. AFRE. B2 TR
A BN ZUK LI 5~10 g, FHE I ARELFE /G TON-80 “CUKAE R A7 YIHX 1 emx1 cmx2 cm
BT HRWTH SRS, AR PR TG, A 10%4R /K A1 10 mL EP 4 it
A7 1] €
1.4 TFREH
TFRIRE T 2013 42 5 H 31 HAE 2013 47 A 11 HAEBI R 2 R0 502 0% Y i X 5
KT . ISR, BR 09: 00 A1 16: 00 FMEEL 1 Ik, B HHREMOK, HALWIRE
BRI 55—
1.5 febrkill 507

1.5.1 [AgTEFR
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67

68

69

70

71

72
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75

76

77

78

79

80

81

82

83

&4

85

86

87

88

&9

90

91

92

ML %G BS-200 4 B 3 A A A€ s Hil =8 (TG). &JHFERE (TC). ik
B CGLUD I 2 i 22 3 IE & ¥ (LDL-C ) v % & iR 1 F IE [ ¥ (HDL-C) MLUE IE 7R (TBA)D
e i, FTOARAR ™ ke F IR DC I 7R B U W P AT B A
1.5.2 ¥ O ] A 60 O I SRR DR Tl 1

FREL 0.5 g 7oA I ERE S % N 10 mL BS.OF, I\ 5 mL B2 #h 22 i (PBS) (pH=7.4),
FHE) 32289843 219, 2 000~3 000 r/min 20> 20 min, Y£E Ei& 400 L, 703N 1.5 mL EP %
FIH B2 AR YRR R A R 3R A5 Elisa 3500 S0 AT IE Hh 72 6 0 — BRI A 8 5L

( hydroxymethylglutaryl CoA reductases, HMGR ) F1 fH & E% 70— ¥ 1L B ( cholesterol
-7alpha-hydroxylase, CYP7A1) ¥&%. FIHKWA 2T AWREA R A F 2 4EH Elisa 57
SRS UG PR h i 2R A S AE (lipoprotein lipase, LPL). ¥4 #UKMAERE (hormone-sensitive
lipase, HSL) FIfg W7 H i =F&lEfs C(adipose triglyceride lipase, ATGL) 3F1%.

1.5.3 A ZURH ] B A A i 107 TR AH G R ] mRNA Rk &

SRNA $RHUS Rt Bl BFIE. 35 B WURT R T g 17 ZH 4ORF i 3 O B TR
(AP A BRI B 2R, B 20 mg 22 AR, SR Trizol — BIATREURE i 1 )E RNA,
FIH gDNA Eraser £ FrFEFHIN & DNA V54, A5 IR E H E &RN{ (NANODROP
20000 I RNA IR ERZEE, B 0.5 ng & RNA HEAT 1.0%35 fa e e s vk, AL 5¢
Bk, 2 Prime Script” Master Mix S il & Ui W45, KK RN 20 uL, K RNA Jx
B34 i cDNA, —80 ‘CIR-1F .

SIBLT 5 S O 5E B PCR: #R#4E NCBI ' GenBank K& EK 751, R Primer
premier 5.0 #AFBETHIE B-WIBhE [ (B-actin). (RFEEARE A2 (LDLR). @ EREA
AR (HDLR). THEANELMKMAE VT IR % 124K (apical sodium-dependent bile acid transporter,
ASBT) [Pl RHITER 45 48 (ileal bile acid binding protein, IBABP). il Ab¥BEAIE M)
B 524K v (peroxisome proliferators activated receptor y, PPARy) Flfi i 4 M 7 4k vk & PR 7
1 (adipocyte differentiation decision factor 1, 4DD1) KK L. FH5I4, sI¥FHIH L
D TR ARAREGK (£ 2). FIH ABI 7900HT SZi & & PCR ¢ (ABI, E[ED
4T PCR, PCR [ N A& %4 20 pL: SYBR® Premix Ex TaqIl 12.5 uL, b F##51#% 1.0 uL,

cDNA #54% 2 uL, dH,0 3.5 uL. PCR M 2kf: BEIEE 95 °C 30s; 40 MEH (95CSs,
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94

95

96

97

98

99

100

101

102

60 °C30s) , Lk B-actin ANSILEH, WIREHIMES . BT, RH 22 St H W

FER ) mRNA MR IAE.
2 5lYIFH
Table 2 Primer sequences
A o e 519F 51 P E
Genes Accession No. Primer sequences (5°—37) Product length/bp
REHEREAS F: GATGGATGGAGGGATACAGAAG
NM_001206354.2 129
f& LDLR R: ACCAGGCAGAGGTAAACACATT
MEEREAR F: TCCCTTTCTACCTCTCCGTCTA
NM_213967.1 119
{& HDLR R: CTTGTGCCTGAACTCCCTGTA
TO0 R 6 A i e F: GCTGGCTCTGGGAATGATG
EF472590.1 131
ITEREIZK ASBT R: CGATGGACACAGGAACAATAAG
(Bl fz HE R 45 A F: GCAAGGAGTGCGACATAGAGAC
NM_214215.2 100
A IBABP R: TGGTGGTAGTTGGGGCTGTT
puR= R gty IR N F: GCATTTCCACTCCACACTATGA
FEPEOESZ AR y NM_214379.1 R: CACTTTGATGGCACTTTGGTAG 110
PPARy
Hi 15 200 1t -4 1 F: TTTGAGGACAGCCAGATGAAG
AY 496867.1 111
EET 1 ADDI1 R: GCAGGAGAGACAGAGGAAGAC
B-NlahE A F: CTGCGGCATCCACGAAACT
Q8SPK6 147
B-actin R: AGGGCCGTGATCTCCTTCTG

154 B TFENIAGULE ¥ N5

[F 52 4 14 B2 R R D LSRR, SR A D) B R 1 . FIH Motic A4 150 B S f e
(400 ) % il 15 47 1 g s ZEL 2R D) 1y EAT SR BRAGCR SR UG, 5K V) BE LI U s 4L 2%
AL TERF . ROERIE R R TN 6 M HEAT HBELE, JR45E Motic R BT &R
GURTIN AR U7 2L 2R A B O i . ELAR AR
1.6 BRGS0
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119

RIGHAEZ Excel 2003 PFHHE, K] SPSS 17.0 Gt #AFHET ¢ K036, LA P<0.05 {E N
ZS VAR, ARBLL CPBE (M) HhRiEZE (SD)” FIR.
2 SRE5H
2.1 ABRFUFF B & HEAE LR B b 1 52 0

3 A, R A BB I TG, TC. GLU Ml LDL-C &5 & 43 5 56 IR ZH B T
8.70%- 7.22%- 8.70%F 6.30%, IfiliF HDL-C & & Al HDL-C/LDL-C 4 5%t B ZH 38 hn 1
2.70%A1 10.34%, HZEFHALEZE (P>0.05); [MiF TBA & REX AR Z KT 38.59%
(P<0.05).

3 PRI RN I AR 7 B ) 5 e

Table 3  Effects of Lactobacillus delbrueckii on serum lipid indexes of finishing pigs

e xif 2 | P1{E
Items Control group Experimental group P-value
B = TG/(mmol/L) 4.83+0.52 4.4140.52 0.08
K JIETE EE - TC/(mmol/L) 1.9440.51 1.80+0.94 0.06
HI % HE GLU/(mmol/L) 4.83+0.52 4.41+0.52 0.12
MJEVER TBA/(umol/L) 113.98+6.04° 70.00+8.86° 0.03
e 2% P2 R B (1 I [ B2 HDL-C/(mmol/L) 1.11+0.16 1.1440.21 0.14
K& E AR R AREEE LDL-C/(mmol/L) 1.27+0.27 1.19+0.34 0.16
e 5 P i £ 0 R /1 % B R R 1 T ] 0.87+0.49 0.96+0.53 0.12
HDL-C/LDL-C

[FAT e H 8 br Al R F BPE F R ROR Z R AN B (P>0.05), AF/NGFRERIRZ 7
% (P<0.05), AFAKEFRLRERWREE (P<0.0D). FEF.

In the same row, values with the same or no letter superscripts mean no significant difference
(P>0.05), and with different small letter superscripts mean significant difference (P<0.05), while
with capital letter superscripts mean extremely significant difference (P<0.01). The same as

below.

2.2 (EERFUAT RS 7 NLHE HT Ak AL 5] 1t A A R 17 SRR O Bl 12 F) 52
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128

129

130

131

132

133

134

135

& 4 w7, RIGAF AT HMGR M LPL 35 PEET AL/ A FEAK T 10.80% 1
3.31%, HZERHYARZE (P>0.05); ATGL WG BN AN R Z K T 22.37% (P<0.01),
5%t IR B, 56 4 & BESE T CYP7AL ATHSL 3 443 B3N T 25.79%(P<0.05) 1 0.56%

(P>0.05),
T4 B IRIUFF B AR A AR [ e AR A0 g 7 rORR R DG Tl 37 A2 ) 52
Table 4 Effects of Lactobacillus delbrueckii on the enzyme activities related to cholesterol

metabolism and fat deposition in liver of finishing pigs

e of HELZH R P1{H
Items Control group Experimental group P-value
F2 LR A A B JREE HMGR/(ng/mL) 3 752.02+180.28 3 346.96+269.38 0.07
JIH & B 70—-#21LHE CYP7A1/(ng/mL) 978.57+50.23" 1 230.91+80.08° 0.03
He & A lglE LPL/(U/mL) 401.01+53.49 387.73+69.54 0.31
W BUREERS HSL/(U/mL) 2 040.33+176.88 2051.75+149.25 0.58
RE i H o =g sl ATGL/(U/mL) 3 889.75+567.314 3019.50+133.05" <0.01

2.3 JE QIR B AR 2H 2R B AR AR 7 ORRAE DG Il mRINA AH X 54 5 (15 10
& 5 alsl, SXHRAME, 5 H EACHE E LDLR 1 HDLR 1] mRNA HHXf & ik &
AN T 5.41%M 5.77%, HERARZE (P>0.05); [Hif ASBT Ml IBABP ] mRNA #
XIS AR T 3.52%A0 11.11%, {HI5EE3E % K (P>0.05); K NHENT PPARy F1 ADD1
) mRNA ATk B HIHIN T 29.70% (P<0.05) i1 13.33% (P>0.05); KWL PPARy
F1ADD1 () mRNA FXF RIE & BN T 9.62%H1 24.32%, HEFHALEZE (P>0.05).
RS IR B B LR ZH 2R IR [ B AR AN AR 5 U ARAH DG B ] mRINA % 98 5 (1 52 1
Table 5 Effects of Lactobacillus delbrueckii on the genes mRNA relative expression related to

cholesterol metabolism and fat deposition in tissues of finishing pigs

WA pigicecl g4 P1H
Items Control group Experimental group ~ P-value
JHBE Liver

K% AR B A %24k LDLR 1.48+0.32 1.56+0.45 0.21
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140

141

142

143

144

145

146

147

148

R SR B A 32K HDLR 1.04+0.28 1.10+0.26 0.14

Fl 7 Ileum
0L £ A A IE VT R i i3 Rk ASBT 2.35+0.38 2.27+0.26 0.45
B AET R 45 &8 IBABP 0.63+0.14 0.56+0.11 0.07

% FHERS Subcutaneous fat

Hi Jo 41 B oAk 1 52 IR F 1 ADD1 0.30+0.04 0.34+0.06 0.19
TR AX I A 8 5 D E 24K y PPARy 1.01£0.25° 1.31+0.24° 0.04

1=

& &L Longissimus dorsi

Hi 15 2 o o4k kg K7 1 ADD1 0.37+0.13 0.46+0.29 0.18
ANV BRI FEH) S 24K v PPARy 0.52+0.17 0.57+0.19 0.20

2.4 BRI BN LS K ™ AR U SR A R R
I3 6 TN, I MRS 1 K AR U A B AR . BRI AR 43 3 B0 HEZE 43 1 A1 T
5.81%. 6.69%F1 4.76%, {HZFHAEE (P>0.05).
R 6 BT BN LS K ™ AR W U R R

Table 6 Effects of Lactobacillus delbrueckii on histomorphology of subcutaneous fat of finishing

pigs
T H of HELZHL | P1{H
Items Control group Experimental group P-value
RE 05 4 i % & Numbers of fat cell/(4~/mm?) 240.25+43.31 226.73+52.79 0.19
fig U5 40l EL42 Fat cell diameter/um 67.75+7.31 63.50+5.05 0.09
W 40 M A Fat cell area/pm? 3427.24+76.92 3271.62467.34 0.38

39 R
3.1 AERFUAT N A NEHE LG B 0 52 i

LY P £ % A B B RS R T E S AL B AR R B0 . 7 ARSI 1 0 R
WERS, AERECNZNG, BEH i E MR AT RE 7y WsE il GLU & &, AR
SR AT E — s R T S R LA I 17 R B B OB AE T AT R, R4 A AR
JEHIMLTE TG, TC. GLU A LDL-C & &85O0 AL, 1filiE HDL-C & # M HDL-C/LDL-C

BN REALIE N, 150 48 EQ LA B A TR % R i A SO I AR ORI AL A g Ul TR
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163

164
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167

168

169

170

171

172

173

174

175

FHRETIEM . SR, % TC. HDL-C. LDL-C fl TBA & & {E ALK H & EE1C
M EEA AR, WG F LR RIS TC Al LDL-C & 28 A PG, Ui A
AT ARG JIE A L35 L I 5, O 5 2 A O LR TR 1 L 7 L[] () A — X
U121 TBA 2 JH [ BEAE AT 46 CYPTAL S Fs A2 () F BARUME =0, i TBA £ 5 nf B
P ARt IE T g R PR ER v e R 2 A O FA L3 TBA 2 Bt R4 0 35 BRAIG, DA i v
P2 & BT IR B IR [ B b, X5 A ME TC & &MY & . [fiiE HDL-C
& . HDL-C/LDL-C W] e Wbl JH [ B B e /0, B 20 & L% 9 L% HDL-C & &M
HDL-C/LDL-C #5¢%F BAALI I, 156 WA FEL [ e 4 08 8 PP IO P i R B v, AL v o L ] e 1
BE U0, X5 TC & & MR — 5. BTN,  FLIRR T 4 A1 ot v75 R [ 25 =2 AL ]
H5HAE B e A B AN SK AR (BSHD A%, HAT BSH W& I K w4 7]
THFERT TG BRIt (¥ I &, 75 Bl 3%t P IR R & S 3 o, 33 77 5 A P AR P O
B R B A, 8 AR I 375 O B e B o) mT SR R B, A P AL AT T R
3 M L 1 R OB et e e 0 R T O, R LT B AR I3 L 1 (L o

€5 BSH fig it i fJH 1 B HE M A7 5% o
3.2 AR ERFLAT N A AESE S P [ e 4 AR 7 LrORR R S e A 1 B il

JHF JFE 2 R [ R AR R A 1) = 23 BT, HMGR I CYP7AL 435l /2 B L s B[] e
ARV IR & I DR o T TR I, AR VA% R B g L I A R TR (K RS, 38 3
JIE [ AR R PO HE I, S5 IFIE HMGR. CYP7AL WETEAT mRNA Fikst 17, z=gpasliyy

, PR B T (i T RE v R R B T e . A iEe b, xR, A F I
JERTIE HMGR JEPEFEAR, CYPTAL W& B35 T . HMGR JEPEFEAR, IR P9 I 8 [ B 5 B
W, If3E TC & B MG, 128 %0 Mg R E 1) LDL-C & & MAHRFEAC: CYPTAL V&I &
JFFJUE ALy R A pe s, I e A AR A s, L v L [ B 3 A RO I A R AR v, I
HDL-C & &8 n™ . AR08 i A5 1647 I 52 th 345 254055

LPL. HSL #1 ATGL 7EJG Wi 40 H TG & fn B fil v % #4556 B4R o LPL 2 iR 107 40 g 3%
Ui B AR R (FFAD HIOCHERG, LPL nlKE ML b i FLBERICRL (CMD R A 5 8 fi &6 1
(VLDL) Fri#5 () TG HEAL R4 A% A H A FFA, FFA JBIT4iiR MK CD36 &2k A4l
fa", HSL F1 ATGL W2 i 40N TG /KA HO RS A AHF Ferb, R0 41 3 IEsE T
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198

199

200

201

202

JIE LPL 1 ATGL V& 00 FEAL AR, SRR e Wi 40 TG & i 2 240, TG
NG O, RN TG RS2 2406, H oA FFA BBERORAD> o X &0, 48 QT
PR E TR g 107 JHE 07 T B AT — VR A
3.3 (EERFLAT DN A NESE 2 23 I [ e A Qs AR 7 DORR U 56 IR mRINA R MR i 17 4 21
TEA 5

M A R AR B 2 22 DL LDL-C #1 HDL-C iX 2 Fi iR i gk 4718 % . LDLR 2&—
RGPS IO (U2 AR, LA/ T RTA QUM b, 3L IR R A T K R
TG B M35 2 iR 2R A I [ B2 (VLDL-C) fl LDL-C #E N0 AR, TR a8 i £
AR CR A RE R, b FRS B iR R 2 (LDL) /2 VLDL #4810k, B i
Ve R 1 2 B UL LDL-C %, @i 5 s i 2/30%%, 4i)jfu 21 () LDLR
AN RERBR K, 2 T B M0 MR ) LDL-C $3 N\ B/, 4 B oxf JH [ e 0 00 FH P el e
VIR, 5 A [ P A o R T B o L 3 ) LA 22 4 ) I ] 38 7] L HDL-C
(R 2z a2 R EAT AT, eI AR AR 9 JE B B ) ) e iz (RCTD, % iR E (HDL)
FEME B A B TE R I A (0, HDL #5707 MR h AR [ B, 5 4038 1 Y HDLR 455,
N4 B A AT A AR BSOIE T PR A5 SR FAC LIS Hh A IR [ B 5 &, 4l iR i HDLR )%k
AE— AR b v B AR U 0 I AR P AR AR, R 4L A AT
LDLR 1 HDLR 1] mRNA ik 55550 JEZH I i, 22 B JFF J0 6L ] AR 389 e, 3 9 I3 TC
AR AR TR

BI0) t MEL 9 1 1 PR A MR Y O A 1 B BB, AR [l B AT O IR R
AWy, [T ASBT /IR R EIZ, P55 IBABP 454,  HHE O 5 A 28 5K Jfs 18 Y
UG IR I IR 12k (LASBT) BN MR8 1 Bk [RUFFBE . RS A50LT, HUE 95%
MR R AT i ASBT A1 B R BFFRET, rh WA BRI G, w8 it S 20 e o A ]
REARH, FRAKIMLIE LDL-C & & . 54b, ASBT (N3RIK5 I8 IRV BRI R/ 35 [ s i
BRI CYPTAL 3RS L2, At surh, RIG4 & A0S 151 ASBT F1 IBABP (f) mRNA %
R RO IR B A, 10 B [l i RE VIR SR A2 52, W] RE S| A BT BRI IR 3R 38 4k o T
Fosmon, AN LT AR B IR E CYPTAL WG R 38, S BRH R ™0, it

R UAHEWT , 8 P LA 1 P 7 D I 375 UL ] 1 55 5 R ML 1) R 65 HL 190 [l g B RE R i 34 A
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212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

7

%, iX 5 De Rodas ZEO A HEI 45 M — 30, (AR K T RE A LR A
JULPS A0 Bz T I I A2 6 7 A At o 1) LR AR 5 R P R D ORI B — R A 5 R M 4 i
AR R 3 R 7ok 42 . ADDI & sh W g 07 AR h BB s R, el 1 5 g s AR
R S4Bl 1 35 R 2 0 SR VR S 4 P49 00 IR D 5 BB PPARY 2 VA 4% i M7 4 L 431K, ) 6 S [
T WOE G RE TR RSB IE R (L, VF 2 IR TR B A8 AN % 1 55 R 7E e 5% K1 #8
2 PPARy HIHFTPH. WFAE 0, W44t PPARy JEDR FeIh B0 N, R I 1 v 2 0 A
AR AR EL R ABF st 52— 30, eIt aT WL, 8 ECFLAT B 2 40 i 7 40 4
W SR R 2k s A EE B — e AR, R R LA AR D R B R T O . A, AR
Forb T RRIT AR F A R EoR, WA F UM & R irh g s . BAR. AE
B B BRI, Xt MO TR S e 7 48 B LT B 5 & A A IR U AR AR R AR A
4 4
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Effects of Lactobacillus Delbrueckii on Serum Lipid Indexes, Enzyme Activities and Genes
mRNA Expression Related to Cholesterol Metabolism and Fat Deposition of Finishing Pigs
LIRui'? HOU Gaifeng? WEI Liangkai'> PENG Wei'” PAN Jie'? HUANG Xingguo"*"
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128,
China; 2. Hunan Co-Innovation Center of Animal Production Safety, Changsha 410128, China)
Abstract: The experiment was conducted to study the effects of dietary lactobacillus delbrueckii
preparation on serum lipid indexes, enzyme activities in liver and genes mRNA expression in
tissues related to cholesterol metabolism and fat deposition and histomorphology of subcutaneous

fat of finishing pigs. One hundred and twenty healthy Durocx(LandracexYorkshire) finishing pigs

#Corresponding author, professor, E-mail: huangxi8379@aliyun.com (TifEgmiE  ZFEH
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with average body weight of (65.34+3.64) kg were randomly divided into two groups with six
replicates (pens) per group and ten pigs per replicate (males and females in half). Pigs in the
control group were fed a basal diet, while others in the experimental group were fed the basal diet
supplemented with 0.10% lactobacillus delbrueckii preparation. The pre-test lasted for 7 days and
the experiment lasted for 42 days. The results showed as follows: 1) compared with the control
group, the contents of triglyceride (TG) (P=0.08) and total cholesterol (TC) (P=0.06) in serum of
finishing pigs in the experimental group had a decrease trend, and the content of total bile acid
(TBA) in serum was significantly decreased (P<0.05). 2) Compared with the control group, the
activity of hydroxymethylglutaryl CoA reductases (HMGR) in liver of finishing pigs in the
experimental group had a decrease trend (P=0.07), the activity of cholesterol-7alpha-hydroxylase
(CYP7A1) was significantly increased (P<0.05), and the activity of adipose triglyceride lipase
(ATGL) was significantly decreased (P<0.01). 3) Compared with the control group, the mRNA
relative expression of ileal bile acid binding protein (/BABP) of finishing pigs in the experimental
group had a decrease trend (P=0.07), and the mRNA relative expression of peroxisome
proliferators activated receptor y (PPARy) in subcutaneous fat was significantly increased (P<0.05).
Subcutaneous fat cell diameter had a decrease trend compared with the control group (P=0.09).
The results indicate that Lactobacillus delbrueckii can regulate cholesterol and lipid metabolism in
liver via influencing bile acid absorption in ileum of finishing pigs.

Key words: Lactobacillus delbrueckii; finishing pigs; enzyme activities; genes expression



