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Abstract : The aims of this study was to determine the effects of dietary supplementation of Lonicera macranthoides leaves
(LML) on blood biochemical indexes,liver fatty acid composition and the expression of fat metabolism-related genes in
finishing pigs. A total of 160 crosshred barrows (Large White x Landrace) with an average initial BW of 55 +1.03 kg
were randomly allocated to 2 treatment groups (each treatment was replicated eight times with ten pigs each) and fed ei-
ther a basal diet or a diet supplemented with 1.0% LML powder. The experiment lasted for 60 days. The results were
showed as follows:1) Compared with the control group, dietary supplementation of LML powder significantly decreased
the serum total cholesterol (TC) content (P <0.05) and increased the c-reaction protein ( CRP) content (P <0.05) ;
2) Compared with the control group,dietary supplementation of LML powder significantly decreased the liver content of
SFA ¢13:0 and MUFA of ¢14:1 (P < 0.05) ;3) Compared with the control group,the mRNA expression levels of Adi-
pose trigtyceride lipase ( ATGL) and Carnitine acyl transferase-1 ( CPT1A) genes in the dietary supplementation of

YR H 391.2016-06-22 B F 1720160921 LML powder were significantly up-regulated (P <0.05) ;while

HAWH WA TARLI(2015NK1002) 3+ R KA G the mRNA expression levels of Lipogenic enzymes ( FAS)
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(52014J5041) ; #iFg 44 B SR % 14 (2016 YFDOS0

1209) clusion, dietary supplementation of LML powder can effectively
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genes were significantly down-regulated (P <0.10). In con-

reduce the content of serum total triglyceride (TG) and total
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cholesterol (TC) in finishing pigs and these effects may be associated with the expression of fat metabolism-related

genes, thus regulating the liver fat metabolism.
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IR BRI TR R, KB B &
PRSI (5 REIE SAERESE ) | BAME B A LR (4%
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Table 1  The content of basic nutrition composition in L. macranthoides
fiEt Energy HIE N R TEET 2 rhk 2 4 5 173 HUK 5>
EE(MJ/kg) Cp ADF NDE Ca P ASH
4.10 7.80 32.70 47.50 0.75 0.14 5.90

1.2 Rz 5ikeEiit

IR A A B B, BE R AL & 4 7 [k
Far R — YR EAE 55 kg i UL A (K
FIx R A% 16 £235 160 Sk, BEHL T 2 A4k
PREF, 73 ek %ok B (Al HOAR ) RS 36 40 (FE Ak
FORES I 1% IXEE BB Br ), BENARBE 8 T
2,8 EE 10 KM, 2% NRC(2012) B IE /%2
il B, BT RS SRk ILER 25 5L sy A iR (i
K9:00 #115:00 kD H5P0K, iX501] 60 d. sh¥iETR
IR R A FR 2 =] IR 18 3547, 7o 4%
WA R E RV A TR RE A T A
1.3 HmRERIEREN
1.3.1 i A5t

MW I SEAE 60 d 25 J wif JE i kR o

10 mL FFi .08, EiRFE 1 h g4 C,
3500 rpm B0 15 min, AL M1 4325 T 500 wl JCHE
BB, 20 CORAE. R IR H I g A I 1 28
F(ALB) , B4 ik 2 A6 0 S 2 1 (TP ), AMP 28 i
VARG N 6 e R Wl ( ALP) Sk v A T il b
(Glu) | GJH R EE(TC) F1H M =B5 (TG) , IFCC ¥4
INFLIR B U (LDH) |, Cr-P Bt 7 DR R vk A LT
(CREA) , #2375 5 Lo b gk Al TgM A1 C 389 B2 1y P
HH(CRP),
1.3.2 “agFHmisg

IFETE 60 d R I J5 & 5%, R JFME, L 1.5
mL EP 8250, AR, 3R 5 e 22-80 CUKARh
A7

®2 HBREMBRESTSERKTE

Table 2 Ingredient and nutrient levels of basal diet

H AR ZH A o BRKE 0
L %o ) (%)
Composition Nutrient levels
F K Corn 72.4 HALEE DE(MJ/kg) 13.77
4k K & Soybean expanded 13.54 HEH R CP 15.29
fiffi#% = K] Enzymatically decomposed soybean meal 6.65 45 Ca 0.55




1812

KIRF=YIBE R 5T K

Vol. 28

H L IR

B

Composition % Nutrient levels (%)
L-#i %% L-lysine 98% 0.4 B TP 0.56
L-2E 4% L-methionine 0.06 AR AP 0.39

L-# %% L-threonine 0.15 R Lys 0.99
i Soybean oil 2.8 R Met 0.31
FHVERl Premix * 4 HAWR + PeE IR Met + Cys 0.57

JRE#R Thr 0.7
&1 Total 100

o TR (%) : 207 25 72 RAK 0.5 IR A AR 2 11,5885 2.5, FL A7) 55 B8R 12. 5 SRR W A% 5; BRIR%R 10555 5 B 545
285 441K 300 ik 91. 5515k 75 B ARy . BEAK T MHEA S &,

w x B ATTH R,

Note: * Content of premix (%o) ; polymineral 25 ; carnitine 0. 5 ; mixed vitamin 11. 5; gourmet power 2. 5; antioxidant 5 ; mildew preventive 12. 5; Fe,

(SO;) 5 5;MgS0; 10;Cr 5;P-Ca 285 ;limestone 300 ; chaff 91.5;NaCl 75 ;feed carrier with zeolite powder. CP is Crude protein.

# % Nutrient level as calculated value.
1.3.3 AR P KA NS B 522 A ]

B8 VR R O AR I AR i 29 0.5 ¢ 22 10
mL B0, NG 5 mL, #7412 4% 30 min, 5000
rpm .0 15 min, B2 (F 2B WR) ##% 2 10
mL BLOE T, BRELO, REFNER(ZD/H 3 W) .
B JE — B e I B RRE LAY (10 mL) .
B OWAA T, 293 ~5 h,

PRE(RUEE-LE E = R HE) . 4 50 mg i
MRS TR AN 1% i R - FP it (VR R : FHBE = 1:99)
2 mL F 70°C K ME L b, A 2 mL GEC e, H00
A 3 mL ZE08K , 1R 41,5000 rpm #.0> 10 min, B
BB, AT 2 mL IE S BEvE 1 YK, 5000 rpm 25
L> 10 min, B EE, & FFPIR EiE, H 0.45 um gL
iU el = 5T AP SIDE Rt S EERELY el

SO OIEREF B AR 150 C, fRFF 3
min; L 8 °C/min B3 LT E 200 C ,{£4F 1 min;
LI 15 °C/min B3 T2 250 C %4 4 min,

A FRRIN 1136 43 5118 o8 240 “CR1260 °C, %
Ak H,, i 40 mL/min, Sl 3 AR fERE
(Sigma Chemicals, St. Louis, MO, USA ) I (& H Bi i+
B XF LA R TR B FP S o S5 SR DL — Mg I R o
NERAmR Y 53 LR
1.3.4  FFRE T 5 B My A48 % 25 B &G 8 eh 4]
K Trizol (Invitrogen A ], S [F) 242 HZHL
15 RNA, BAAERAE )7 15 18 Simms 251 SR J5 6
4 RNA VR FEJRST—F, B 100 ng 47 R 5k, I 5%
S & A TaKaRa 23w (K&, ) |, HAxTr
ARV 4T, # A Real-time PCR J7 325 46 I
mRNA [RIA &, 51 LAY TRARA RS
(G 3) , L 3-R R Hii i i =% ( GAPDH )
RNS A, ARG e (FAS) | PR GA e I
G 1 (CPTLA) Hyh =HEEAR Wi (ATGL) 53R
JENg G (HSL) Ay B 4 3 PR A T AR ) A B oA

PLY <8

x3 5MF5

Table 3 Primer sequences

e ElL 7]l
Genes Primer sequences
GAPDH F.:5"-ACTCACTCTTCTACCTTTGATGCT-3
R:5'-TGTTGCTGTAGCCAAATTCA-3’
FAS F:5'-GTCCTGCTGAAGCCTAACTC-3’
; R:5'-TCCTTGGAACCGTCTGTG-3'
CPTIA F:5'-CCATCAAAACTGCCTTCCTTAG-3'
R:5"-AGCGAGTGTGCCAGATACAAA-3’
ATGL F:5'-ATGGTGCCCTACACGCTG-3"
R:5'-GCCTGTCTGCTCCTTTATCC-3'
HSL F:5"-TCCTTGGAACCGTCTGTG-3

R:5'-GTAAGGCTCGTGGGATTTGG-3'




Vol. 28

FEBHAEA . HOARESIINCR 6 2 AT o X NE 78 1L AR A48 5 i s £ Qs i) 5 1813

1.4 HiEALE

REEAE 2 Excel 2010 W20 8B 5 , i 1] SPSS
19.0 Gt b i SR R T RS 30 47 4% b B ZH
6] 25 5 W PR A, LA P <0.05 5 R RE, DL P <
0.10 Jy2= 5 W E MRS 25 R U ME « frifE 2z
(Mean +SD) Z/R .

2 #RESH

2.1 REEDZEMHHIIEE R MEELIERN
=20

FH 2% 4 ATAL, 5 X REZH AR He, LML 41 i+ TC
TR TFFET 15% (P <0.05), CREA 18 & I 48
E(P<0.05),

®4 KREEDEXEEEMKRELIER0

Table 4 The effect of L. macranthoideson serum biochemical indicators in growing-finishing pigs

W E 265 Group
ftem XiF H# 2 Control LML
ALB 42.07 £0.44 39.63 £2.02
ALP 167.05 +10. 85 143.50 £19.46
TC 2.69 £0.11° 2.29 £0. 14"
TG 0.52 £0.04 0.42 +0.07
TP 68.75 +£1.24 66.80 £2.35
LDH 404.06 +22.79 430.48 +41.13
CREA 178.05 +£5.40" 185.25 +4.74*
Glu 4.32+0.17 4.29 £0.17
Ca 2.64 +0.02 2.55+£0.06
IgM 0.77 £0.03 0.79 £0.09
CRP 0.44 £0.11 0.73 £0.41

TE : R B BAR A PR 3R 2257 B35 (a,b) (P <0.05) , HIR TR L PR RN R AR (P >0.05)

Note : In the same row , values with adjacent superscripts indicated significantly different (a,b) (P <0.05) ,while with the same or no superscripts indica-

ted no significantly different (P >0.05). Same as below.
2.2 REERZBEMHITIEE AT AERERD
B

FH 2 5 AL, AH E X B 4H, LML 26 B i o SFA
(c13:0) F1 MUFA (cl4: 1) & BB 2 FR(P <
0.05) , HAx & PR R Z [ A B & 2 5. XTI
RIS AH SFA B 5 SR IR 1 L) 43531y 38.
695% 38.444% ; %} FRZH AN LML 24 MUFA 4 5 B
NG TR 4 LL A5 23 53] A 49. 026% .49. 121% 5 % B 41
FI LML 20 PUFA G55 & 7 SR 7 2 A LU 451 43 501 o
12.094% 12.417% ; =Fp IR R A4 B 5 % BE 41 AH

FeE & 225
2.3 IREEDLZEEM BT IEE 35 BFAE & B B A
ERREEN N

M1 AT, S B L, LML 4 o
T =1 i 7 B ( ATGL) i1 PR B b A 19 5 2 % il 1
(CPT1A) By 3L PR ZR 3K 5 4 1) i 25 384 i 76 % F1 49%
(P <0.05) ;1 fg 105 75 Bl (FAS) i SE R R ik &
KT 30% (P <0.10) , ¥ BUSAR il (HSL) (44
XF eIk A B, X RRZL A LML 21 ¥ R i
JE AR i (HSL) A ek i T i 3% 25 5% o

RS KHEEDEXAMRKERRERERB (%)

Table 5 The effect of L. macranthoides on hepatic fatty acid composition in growing-finishing pigs( % )

WA 2 51 Group

Item %2 Control LML
HIRIIS IS SFA 6:0 0.075 £0.077 0.083 +0.032

8:0 0.046 +0.021 0.034 £0.071

10:0 0.018 +0.021 0.012 +0.028

cl1:0 0.027 £0.059 0.041 0. 044
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T H
Ttem AL Control LML
¢12:0 0.018 +0. 021 0.016 £0.011
¢13:0 0.034 +0.028° 0.015 0.041"
cl4:0 0.353 +0.028 0.358 +0.013
c15:0 0.090 +0. 004" 0.105 +0.005*
¢16:0 16.307 £0.304 16.529 £0.338
¢17:0 0.722 +0.055 0.879 +0. 074
c18:0 27.125 +0.442 27.221 +0.316
20: 0 0.074 +0. 034 0.076 0. 021
FURFIRR TR MUFA cld: 1 0.074 +0.009a 0.040 +0.006b
cl5: 1 0.047 +0. 006 0.030 +0. 005
cl6: 1 0.652 +0. 042 0.595 +0. 042
cl7:1 0.039 +0. 003 0.031 £0. 001
24:1 0.045 +0. 002 0.044 +0.003
c18: 1n9t 14.665 £0.671 14.303 £0. 368
c18: 1n9c¢ 1.776 £0.054 1.636 +0. 055
ZAMAE R PUFA c18: 2n6t 0.034 +0. 002 0.037 0. 001
¢18: 2n6c 16.182 0. 180 15.978 £0.300
20:2 0.458 +0. 020 0.421 +0. 009
20: 4n6 20.119 +0.458 20.230 £0. 465
22:2 0.148 +0. 040 0.093 +0.013
22: 606 0.912 +0. 081 1.383 £0.301

N
o))

5 = | oControl
%20 oLML b
a *
§ 151 .

<

<

% 1.0

(4

E 0.5

<

~ 0

FAS CPTla ATGL HSL

B REEDEXIEE A AR AR A5 B R X 0T
Fig. 1  The effect of L. macranthoides on expression of genes

involved in lipid metabolism in finishing pigs
{E - control: X HAZH , FERM H AR s LML FERH HAR + 1% JKE B2 L HE
)

3 i

3.1 REEDZBEHMITIEEHEMEELIERD
A1)

AR T A5 R B, I E 3 B P 1%
P9 <5 B A e o B A 2 A MR L 395 PP i = T AL
BE (A FEARR ) & P90, SRR IR
AR L 37 I T 5 77 3 2 3 R 48 K B

KSR IR 5 mg/mL, R 2R L IfiL 2% b IEL ] 7 L
K H I =643 90 R K 44% F1 58% , 575 AN P Hh i)
HIl =B B RS Hik, KB B2L
i PRy R A 2 AR AT 10 97 v e = R e ) 55
ARE S H M & A s R R A RS, X
W EE, ol " AR gT— B, T B HLBE
55 o A TG A W VR A O, Ak, A
REG P, LML 4 CRP & B E 5 (P <0.05),1X
R BRAAE—ERE L REUE IR 4% 1
77 82 BRI 4R 5 22 20 Bl H O Hh B AR S I A R
T BATHE— 2D AT
3.2 IRHEERLEEMN 3T IEE 5% BT B Bh BR A
FHI =20

NI TR AT 23 D ML RIS 17 R I T R ( saturated  fat-
ty acids, SFA) | BA A1 A1 i Bl 2 ( monounsaturated
fatty acids, MUFA) FIZ AN FTE I 12 ( polyunsaturat-
ed fatty acids, PUFA) """ AR BG4 50 % B, 1K 560 20
SFA MUFA 5 PUFA 25 5 5 X0 FRZHAH b TG I 35 2
S, R UL E S H KL a8 IR 6 2 4% T iy o I
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JE R A R 2H W T 5 i o (HJR: , HE PR B B 2L AL
JIE SFA 1 ¢13: 0 .2 FRE(P <0.05) , MUFA i
cld: 1 BEFEL(P <0.05) . F2H5ERM,c13:0,
cld: 1 fl c15: 1 S5 8 R AR M v P IR [ W) 5 &, 5
JRIEARSE L X R A IFIE o SFA \MUFA 1 — 2
JIE 5 R 114 B8 AT T A B 6 2 A TR 7 I U v A
JIFLFE P e 2 2 g P TR 10 A1), 62 B T R 1) ZH AL,
HERIVE LG i — 2P TR AR SR
3.3 IRHEEDEZBEM XL E ¥ BT o BE A5 X 15
HXEFERIXHZM

JHF I B 17 A3 1) 32 2 3 i, 6 B i At o
o GRS FAS (ATGL CPTIA 5 HSL 4%, H
H1 ATGL . CPT1A 5 HSL 2 1A g 195 43 fif A 35
OCEHG, FAS ERRITRR A B CHE R . AT R,
AR FXF BB AL, LML 20 i JJE 1 ATGL mRNA 1 #H Xt
FhE B ERIN(P <0.05) ,CPT1A 1 HSL A%t 3
KA FAS mRNA (X RIEEA T
REr ket IKH B2 AR h Bk 2 LA R i
RAFFIGHLER ' 5T R A =ik R P —
AT R TR B A A & =K%Y
JBR, A — R S0 L ) 410 5 U B 05 6 i i
HERFRE A B8 5 1 43 o L 4h, ATGL (HSL & H il
SRR PR, A g KB ATGL mRNA [F4H
XA R R EH (P <0.05) , HSL mRNA f4H X}
FIREA RIS AREUE TR A AR
HETHFE -0 =g o3 AR 1D R SR Ak, s T LA
e WA

4 i

HEE % H R 8 I RS 6 28 2 T By BE A 28
AR 7% 1 948 e JEL ] s AR 9ol =T 1) %, T g
AL VAR i 17 A A ATGL  CPT1 FI FAS (3835,
PRI T AL A B P 4l o
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