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W R KB L T RS B 28 69 5 M ;4 R B (FAS) 5 & & fis 85 (LPL) . 2B B A #18s (ACCO) vA & SCD B 7%
MWe)Hm, it 18 RAKEH 27.714+2. 64 kg AR AMMAO L XA F(EARSXDEEE L) B LEMS H 3
0L, 6 RLEAZA N, RAARAS AR ER TR AAREM AR 15 o/dAER T k. TR Z AL )
PR A R B AR +T8 mg/d TSR, AR AWM. DESBEAL, TRIIATARFRSSH FHF RKMF LPL.SCD
Fa i T RE W b FAS B 69 M (P<<0.05) . & sFF Rk MA R FTREM ¥ ACC BR# & HIE A ¥, 2) 5 ®u4m
WL AEAR T A T G EF R KM P ACC = SCD #8549 7 M, 23+ & T g 5 + 49 ACC.FAS,LPL #= SCD # 7 & %
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Effects of dietary supplementation of rosiglitazone and phoenix tree
seed oil on the activities of lipase-related enzymes in sheep

SHI Xiaoxue', NIU Zhanyu', XING Chao', ZHANG Sanrun®, YAN Wanshu', ZHANG Runhou'"

(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Department of Basic Education, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract The objectives of this study were to investigate the effects of dietary supplementation of the SCD accelerator
(rosiglitazone) and inhibitor (phoenix tree seed oil) on the activities of FAS,LPL, ACC and SCD in longissimus muscle
and subcutaneous adipose tissues in fattening sheep. Eighteen crossbreed ram (Merino sheep 3 X Han sheep % ) , similar
in body weight (27.71 + 2.64 kg) and birth date, were randomly divided into three groups with six animal each:
Animals in the first group (C group) were fed with control diet; Animals in the second group (L group) were fed with
control diet plus rosiglitazone at the rate of 8 mg/d;the third group (W group) were fed with control diet plus phoenix
tree seed oil at the rate of 15 g/d. The results showed that: 1) Compared to animals in control diet,animals in L group
had significantly higher LPL and SCD activities in longissimus muscle and significantly higher FAS activity in

subcutaneous fat (P<C0.05) in sheep while no significant effects were observed on the ACC activity in the longissimus
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muscle and subcutaneous fat.2) Compared to animals in control diet, animals in W group had lower ACC and SCD

activities in longissimus muscle, but no significant effects on the activities of ACC, FAS, LPL and SCD in the

subcutaneous fat were observed. This study showed that rosiglitazone can increase the activities of SCD and FAS by

improving body sensitivity to insulin In addition, rosiglitazone can also enhance the activity of LPL in tissue by activating

PPAR-y, The phoenix tree seed oil, which is rich in unsaturated fatty acids, can affect enzyme activity in the tissues by

inhibiting the expression of ACC gene, the activity of SCD was reduced by sterculic acid and other polyunsaturated fatty

acids in phoenix tree seed oil.

Keywords stearyl CoA desaturase; fatty acid synthase; lipoprotein lipase; acetyl-CoA carboxylase; phoenix tree

seed oil; rosiglitazone; enzyme activity

T AR ] P 58 oty 55 30 s /0 B0 R R ML IX R SE
i G &R S TR LE TR 2SO B Y L A TS
R 2 A b 5 R 7 3 s L 40 V6 14 g 107 Sy A R P
I B T 6 R O 5 5 TS R S o 0 S 0 S B A%
FEs e A7 O . DR I AEG = TR R I % o 385 n g f v
LB 0 R (CLA) %5 Ty 68 M M8 5 18 119 Lb 41, X 1 42
PR LA REE ., EAMREWILIES
64 % ~78% 1 CLA & Uil iz (TVA) £ SCD
JB A B A R 86 %0 1 CLA S TVA &
SCD &A™ . CLA BA ¥ 2% AMEA 25 (1
A=W DI RE LTS P IRE L BT Bt ko AR A Ak | 190 A
PRIF SR AL G s A B kB SRR L R AL
(A I W 5 5 T80 7 ES P S T BB . TR 4 sh
AR R P R A CLA k. HAT. X T
CLA B P A BB AR N R 197 1 353 0 2 46 BIL 3L ) F
FEARE AR T A B L LA S AF il 06 s W) 19 0 9 38 R
ULARAE . B, AR iR 5 0L A AR R S H R R R
SCD #4232 7] (2 4 %) [l ) K 3 6 370 CHB A il o
TEGT T B W A% 15 19 JUAP = 2 (FAS.LPL,ACC Al
SCD) £ 4 715 5 K WU K2R B W7 vh i 1 9 5% i) LA
W1k CLA S5 Dy B 1 R 17 2 16 AS [5) 44 41 20 b () AR 3
I BLE e SRy E T

1 #HE5RFIE

1.1 R H R

T 56 LE G HACRR 2> F) B 20 THE P 5 A0l R 2 R A
FHUEAT (2016 4F 11 —2017 4 1 F) . 539
LR 2w Tt e sh W 2 4 I s L T R
—HCFBRE R 27. 7122, 64 kg (@RS R 4F
28N (GERIIL S XUNRBFEF ) o 156 1 8] T
FH B FERE H AR A R 5 B IERE Ch AR08 2 RTR D) .
K FH I i A0 U0 A 03 2 B %) S Al 3, 1 B v
FRIB R IR N S AT BR AR . % 4% BT ) F I A R
Sl N2i) 2

1.2 Wi RIAFEE
1.2.1 X%t

KR R BEVLR I B o 18 HAEREHL 4
3 2H X HRZH (C 2D (B il 2 (W 20D 2 4% 5] 1
HL 4. BH 6 H, AT AR SR (2. 0 m K X
1.2 m 58, —/Ab3ZH ot i 05 H R i 4n
FeDC AR M LAl B 2) W2l fa) ML Ak HORR +
15 g/d FE A i s 3) L 41 1A LAl H O+ 8 mg/d &
KGR, R0 R 7,00 Fl17.00 fRME, [ Bk
Ko IR R 50 d. 4R P 10 4L AR 5 d,
IERRE WY 35 d. e B Al H AR ML S 60 ¢
A0 (i ) » FHRRA BSOS 2K L3R 1,
1.2.2 Hk%n

TR0 T G TP 2R 4 ) UL 0 9 B S A S i B
B rs iE Ve U B B A U o A
TR HT S — HE A7 9K ORI 5 T .
1.3 HmXE&E

WFIRE SRS A 5 s W P 3 8 52 1 B
LIRS AR 12 h, g ROk, 1SR
B IG » 23k VB M s R B B RN IE (PR B
LB TR ) Ja B e T B A M RE I o . B S ST
RIMER = Wl &b R B2 R B W B B K LA 100 g
A REE TWATRH. REBNLRERT
—80 C FARAF T B A3 AR O il 3 M B I A
1.4 NEBHRRFE

I i b A 465 47 2 75 A R WL S B T g s v ) i
TR & W (FAS) (iR 4 1 BR Bl (LPL) . Z Wt 46 il A
FRALHE CACC) LA K i )15 196 i Bl A 25 1 1 il (SCD) Y
. R TR R IR SCEW RN A R # ELISA
F) ST E  BRAERE e 7™ s 4% R ) B SR AT
1.5 HEHH

Bk H Excel #E47 9120 % 3, J5 H SAS it
A ANOVA #4775 2257 ¥7 > Duncan [k 7 £
H L. P<<0. 05 FE 22 57 10 3 9 I KA v



62 S R N

2018 4 55 23 %

F1 EMEARARREERKE(TURERM)

Table 1 Composition and nutrition in the basal diet (dry matter basis)
Jste} fid b/ %6 B FRKF &
Ingredient Ratio Nutrirnt level Content

K Corn 32.00 RBHRE® / (M]/ke) 8.23
EKEZEHM Corn germ meal 8. 00 MWEME/ % CP 13.26
246 5% Sunflower shell 16.00 || #LAEM/ % CF 5.82
2 Leymus chinensis 24. 00 PR i eT 4/ Y NDF 34.23
Wik DDGS 5.00 || MRtkVEMRLT 4/ Y% ADF 18. 90
T H1 Soybean meal .00 4% /% Ca 1.19
B/ %P 0.41

8
#kJZ Bran 2.50
2
1

TR ALY Premix .00
fi ¥} Stone powder .40
£ NaCl 0. 60
W A4 CaHPO, 0. 50

T Q8 T 3¢ BUR R 458 F7 2> 7350 - i 55 mg,

i 1 750 mg. 44 25 mg. fili 22. 5 mg. &k

3 000 mg.%F 2 000 mg. 442 A 400 000 lU‘éﬁiﬁ D 30 000 TU. 44 % E 3 000 1U,
OB RE R T B Al FR K P2 o S AE .

Note: The nutrient levels per kilogram premix are:1 55 mg,Mn 1 750 mg,Co 25 mg,Se 22. 5

mg,Fe 3 000 mg,Zn 2 000 mg, VA 400 000 TU, VD 30 000 IU, VE 3 000 1U. @ All values

are measured values except metabolizable energy.

2 HRE5SH

2.1 WHRFEFIKUAENGHEXEF NI
R HH R o 2 s 0] ) RAE AR 30 % 4 SR B
WP FAS.LPL,ACC F1 SCD [ 15 1k (4 5% v 0 5 45
W32, S5XFRMI.W 4] FAS.ACC 1 SCD i1y
EYE SRR T 4. 83% .14, 63% 1 32. 94%, Hih

FAS il 1 M ) B AR A 35 21 8 2 K F (P>>0.05) , Tfif
ACC i1 SCD it 1 1 ik 25K T % f 4 (P<<0. 05) 55
W 2 LPL B 5935 Ho R4 5 11. 34 %, HAR A
B EKF-(P>0.05) . XA, L 41 FAS.LPL,
ACC 1 SCD i i ¥ 43 B #2 & 17 2. 652458, 4270,
4.88% F125.88% , Hr LPL F1 SOD [ ¥ i 2 &5 F
X REZH (P<C0. 05) , HAR BTG PEAR A IS i 2 (P=>0. 05)

F2 HRPHEMFEIMMERFHNAEEERKIPERGHEXBEENRZM

Table 2 Effects of dietary supplement of rosiglitazone andphoenix tree seed oil on the activity of

lipid metabolism related enzymes in the longissimus muscle of sheep

5 5 b 415 Group bl i P fii

Index AR C PRI Tl W BRI AL L SEM P-value
RE 7 % 4 L/ 20.51 19. 52 21.05 0.92 0.506 5
(U/mg) FAS
JiE 25 1 1R it/ 2.91b 3.24 b 4.61 a 0. 44 0.0350
(U/g) LPL
WG A R/ 0.41 a 0.35 b 0.43 a 0.02 0.008 5
(U/g) ACC
i Js Tk 4 i A 25 1 N g/ 0.85 b 0.57 ¢ 1.07 a 0.06 <C0.000 1
(U/g) SCD

AT F AR FERRESF BE P <0.05), FEM.

Note:; Values with different letters within same row represent significantly differences (P<Z0.05). The same below.
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2.2 XBFERK THER R R B8 X B FE MM

HOR HF s in 25 4 20 T R0 A ) 7 T 6 4 R R
Jig W5 th FAS . LPL,ACC F1 SCD [ 17 ¥ 1) 52 v Pl 5
R IR 3, SXFRAAMIL, W 4 FAS,ACC
SCD i ) 75 £ 40 B BE AL T 3. 31%.7. 69% Al
10.20% HI AKX B 2 FH K F(P>0.05) . W 4

e LPL it ) 35 P b SR 11, 15 26 (H K 35 5] &
EZKFE(P>0.05)., SX MM, L 4 FAS,
LPL.ACC F1 SCD J 1% ¥£ 4> %42 & 7 15. 78%.
5.00%.5.23% M1 6.12% . Hrp FAS B35 7 8 %
i T X R (P<T0. 05) , H A g9 1 A8 16 33 A Bk 2
(P>0.05),

R 3 BHRPHRNS RGN T X 28 F KT B S S KB TR R R IR

Table 3 Effects of dietary supplement of rosiglitazone andphoenix tree seed oil on

lipid metabolism related enzymes in subcutaneous fat of sheep

52 46 #15) Group b iR P g

Index Xt IR C FEAR T W BB L SEM P-value
JIg i B 5 g/ 22.68 b 21.93 b 26.26 a 0.58 0.000 2
(U/mg) FAS
NI& % M g i/ 2. 60 2.89 2.73 0. 40 0.322 6
(U/g) LPL
LB A BRAik/ 0.39 0. 0.41 0.03 0.495 3
(U/g) ACC
il A ok e I A 21 A g/ 0.49 0. 44 0.52 0.03 0.161 1
(U/g) SCD

3 3

JIR T A 18 227 g % R B A L N8 R A K
(FAS) I8 & I IE B (LPL) . Z BEH B A 2 1L B
(ACC) FIHE i Tk i il A 25 10 FH i (SCD) & 3l ) 4
PR 07 A3 1) DG B it . K S ) 7 a%ﬁ?unﬁb
WA N B 7 HE R S o i i R 1
3.1 ?ﬁﬁuaﬂxﬂﬁi*E‘kﬂu&EzTHaHﬁEF?FE;e

Fig i M B %2 i

B K 2] T 2 W A oe R IS i I 2R MG O 2
i 3k 5 A Ak W TG A 8 B ) SRS 22 ARy (PPAR-y) 45
AR, B A% 55 PPAR-y 45 & )5 #0G
PPAR-y. 3 1% 1) PPAR-y 54 H 2 X Z K45 5%
B R IR Y B L R St IR TR
A H W =R (TG 43 f L B IMAR B 448 TG & 1
LR 0 200 B 43 A o 1 5 R B 3R MU E L IO B R
HEPT , B 2 BRAR ML . A7 F I8 R I, e Jor — T 24 245
Wy 2 B BN 2 20 R L U AR AR R S R
A RAFAEHS . 42 O IR E MR ke R 2R IR
B LT A o = A . FAS & k4l
S8 R A Wl 2o B b iy o R R L A BIF T & B

FAS 1 1 i w8 AR % 4% 1 2l 9 4k B D0 FR B A 2 Y
B TR B TR NS I A A0 R R i s B
SR T KB ] DL 2 L FAS SE B 3%
ST/ /87 1.7 s e W) O o LB o I O v )
HFAS R k. RS i S AR Wi 4n
JiL R RF 9 40 M s FAS mRNA & & 9 3% nt
Teruel 21 % B % % 1) i ] 151 Bj 6 5% K5 S 09 &

JIg 5T A B g ) B9 AT FAS mRNA 3Gk B
i MKk B 0 e s g — R 25 25 ) T L3R & FAS
mRNA £ ik, 1 & & B o] #0 fl FAS mRNA 3%
IR ARG S HOR P i 2 A% 5 R AT DL

PR R B FAS (G, X 58 A BF5t 45
SA — B, 7855 VAR PR A JIL A5 RS S0 A8 ke
PENUIR WG K . & 35 % A& 510 I 22 fioh 1) 5% 8] AT LA 38
ACC B B2 Ak - Fe KA A 15 min Ff7E 60 min
IR IE H . AT g B A AR 5 R A 2 A B R X
HET RN T I ACC 1 1 1: JG 52 i 1)
SR B B R RN g 5 K 45 5 . 5 LPL mRNA
FIRAT MR AE L Nl LPL 36 MR s . B g
HI AT LSS LR D7 40 21 LPL mRNA E’J%‘ziﬂsi
B,y PR &R S L PPAR-y mRNA Ay 3%
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% fi B WE AN BE R . ] PPAR-y JE M 5 UL i
G A B) 7 T A0, 25 2R R, PPAR-y B[R]
fEEH LPL JE P 25, ARFsr R, H AR p
TSN % k& 50 B AT DA AR v A R KR L LPL
(R TG 1 & 3K — 25 SR 02 th T A% B T TR T 4R R A
KWL i PPAR-y, #F 1 51 2 LPL & P /Y 1 5
SCD 1y I8 ¥/ 5 B o0 AR 35 %% U0 AH O . 7 R A1 15 5%
AR JHF A A 36 v R B SCD mRNA (1 56 R 33k
e it 1 5 2 U A A R R A A BT i S
R BN . A . SCD mRNA iy P 363k B
W 5 ks e I 25 ) 8 0 A AN B 1 i ()
FE B R AR . AR R B B
A LS In AR SCD 3% 1 48 BOR 3 [R 3k, 7E
A P9t 0 BsF 2 FEOWE DR 14 /0 BRUTE S 5 2L R B
NERFFRE B SCD 3N kA EEER . [,
g 5 2% SCD 5 53¢ 1 v 2442 8 7 o 76 [) 9 b 1) AF
FEr R BB I X SCD 2 [ i 5% 57 75 1 P ik 4k
PRI . AT 3 i 2 k% 5 R A S 4R
B KN SCD B3 1 1T B8 & 246 51 i 38 i 1 Bl
AT I J 2 1) UM L DT (8 75 B K WL rp SCD iy 2%
IR I, R 5 A 41 21 SCD 6 P 1 2 5
3.2 BHAFHNBFEEEKINEE TREBEFHEX

By i 1 O 2 1

R ARt ] JRUBELARS 48 40F 55 2 L HOAR 2 TR 7
DRI 0 Wi 1T R g = b7 AT A2 E T AR R T
B . AR T R A T b BT R O R . KB AR
T A R AN TR RN TR L QA AR R L R L T
TR RIS BSR4, A SERE R & 230 2000
SEUETR & T I B R » nTAE A SCD i1 0 4] 551 4
RS, H WSS R B, AN A0 i I 1 B 6% 40 dhl K BRURF
W FAS 75 2 5 A1 R 7 R XF FAS 3% 1
(410 1 £ FH 5 AS U 0 I U7 T 1 5 o AN A RN R
HERRKE A B S 2N EA X £
Nt RS D R 1T 40 ] FAS ff 56 [ 35807, AR5
FW AR S HOR O N E S AN R IR R 1 A
AT LT H 40 210 FAS, ACC 1 SCD # 5& [H %
SZ R (BN T S Y TR k! PO E = 3
KB Rg Wit FAS (@935 P JC W 52 . AT RE 2 i T
AN TR it 22 ) 1 2 57 50, A TT R O A AR I
N i [0 L i DD R DR A R E— B R R . AR BIESE
45 3 W o KB A T B KL ACC g

P X 5 EAT BTSSR LA — B0 al e th T AR AR T
T & 2 AN RS U B T ACC Y 3R 3K
BEMGHE ACC i A FEAR . C A7 B 506 57 2 e
9 SCD 1437 P40 500 78 05 28 4 IR U v as L 945
FUREL A4 AOR Y o TS 2 R AL 3 A 20 i o o
9001 SCD i PRI . 78/ 2 8h ¥y H R i3
T 4 v] B AR FLH SCD A3 #E . Wh4R H AR
AT S PR A K R LA ] LR A SCD il
ML SR IR . 7R 4R H OB R N & A i IR 1Y
FEAEM L 45 2R o S 0 W R S B9 B T UL
SCD fiff mRNA &3k A4 THHIER . AR BF5E
S5 R A WA 45 3 HOMR o R VR R 500 v 4 74 35 i
AL SCD 3 1

L LR ARE HOR R IS0 2 B A A AR
X 47 2 1 A A WURT R N i 105 m R A AR 5% i 1) 52
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PR U g 35 B 52 A4 TR AR 4l . B 4 0 2 A 21 i T
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LR R 5

TR

1) 20 4% 51 I T L2 3 e 8 i AL AR o e £ 3% ) A0
PEL R4 7 SCD Hl FAS (4356 o . 55 40 % 4% 51 fii i
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[N
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