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Effects of different concentrate to forage ratio on expression of
related fat metabolism enzymes in tissue of calf

ZHAN Jin-shun, GUO Jing, YANG Hong-bo, ZHAN Kang, LIU Hong, LIU Ming-mei, ZHAO Guo-qi”
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract To study the effects of concentrate to forage ratio in pellet feed on the expression of SREBP-1,FASN, SCD1
and ApoA1 mRNA in different calf tissue. Twelve Holstein bull calves with similar age and weight were divided into 4
groups with 3 calves in each group. Calves in the groups were fed with different concentrate : forage ratios : 75 : 25
(I)>,70:30(I0)>,65 : 35CM) and 60 : 40(IV ), respectively. The pre trial period was 14 d and the experimental
period was 56 d. The results showed: The expression of related SREBP-1 and ApoATmRNA in liver, duodenum and
rumen of group Il was significantly higher than of group IV . The expression of related FASN mRNA in liver and duodenum
of group I was significantly higher than that of group III , but in rumen and muscle the results obtained were on the
contrary. The expression of related SCDTmRNA in liver, duodenum of group I and rumen of group Il was significantly
higher than that of other groups. In conclusion, the high concentrate to forage ratio could improve fat synthesis of calf.
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B, Yamada 2570 0F 5T & B, HOR PR RS RE 4L
(90 = 10) 4= 14 Kz T Ji i Fn WL IR R 15 v %) g 5 7% i e
SR F 2k 8 TR B4 (65 ¢ 35), 7 LA
ST & 30, Bl FORR HrORS B KT B B8 & o 5 4 i B 1 it
TH 1R D7 2 % 5 BT IR B — g AKOF O+ R
55 ¢ A5 JE AL T MR R E AR A . £ F oo
VIR B A R LB AN 40 = 60 42 5 F 60 ¢
40 fE #E 2 5 R 105 A0 B BEAE il A R 0 20
{3 b5 IR EELEG Y 2RIk . UL HORE R ARG R L
Xof A 105 A R S LA 52 e 4 R R HORE R

HERG W TR . H AT 38 S W 58N [RDR AR L SOk T
HEXT 2 2 AN [ 20 2 b i I 5 1 55 AR A DG 2 R 3R 5k
S ATOR0/ g T S =W S N A N o g D B Rl ES R T

DB g B T 5 I ) A [R)A R LE B 4 i
KL X A [ 4 2L 105 A AR O 56 ) mRNA %3k
RN 5 1L 5 5 W A A2 7 ) A B EE
AR PERR 2 A

1 #REFE

1.1 R ARRIEIT

FRAE NRC(2001) %5 5 75 2 1 A [a) 5 A0 L iy 4
Hriokiiael . aEe T X ER A e 41 At e IV 42
1) UL DB RS 5 L1 4331 Ry 75 ¢ 25,70 ¢ 30,65 ¢ 35
60 40, HUBHEFEE 4 F/NRAZ 3 = 1 4. 4%
b3 A UKL AR 35 SR FE 20 AL RSURE 1R B 2H 1
M. ARG H RS FKE LR 1, KT

®1 BRABMEFRKE(FHRERM)

Table 1 Composition and nutrient levels of basal diet (DM basis)

Wi H Ttems 1 Il | v

wUERHH D) /% Ingredients

F 2k Corn 35. 42 34. 50 32.39 30. 95
1 Soybean meal 12.00 11.50 11.28 11. 00
Wik DDGS 3.40 5.02 4. 80 5. 00
#k &z Wheat Bran 21.00 16. 00 13.50 9.96
B 1 Alfalfa 18.75 22.50 26. 25 30. 00
/NEASE Triticale 6.25 7.50 8.75 10. 00
£ NaCl 0.00 0.07 0. 09 0.24
Wil 2 55 CaHPO, 0.00 0.17 0.17 0.28
iR 45 CaCO, 0.40 0.03 0.03 0.00
JNFRAT NaHCO; 0.25 0.19 0.22 0.05
# % % Methinine 0.03 0.02 0.02 0.02
iR B Y Premixer 2.50 2.50 2.50 2.50
41t Total 100. 00 100. 00 100. 00 100. 00
32K V-9 Nutrient levels

w(TY R /% DM 84. 50 84. 89 85.05 85. 20
wCll K40/ % Ash 4.22 4.22 4.31 4.35
wCHEH) /% CP 17.61 17.54 17. 36 17.42
wCHLAE W)/ % EE 3. 67 3.71 3.58 3.50
w(FRPEPE B LT 4i) / % NDF 28. 94 31. 54 34.72 37.68
wBRTEVE B 48/ % ADF 13.38 14. 31 15. 41 16. 62
w(§5) /% Ca 0.58 0.58 0.58 0.58
w() /% P 0. 40 0. 40 0. 40 0. 40
wi &)/ % Lys 0.73 0.73 0.73 0.73
w(FEEMR) /Y% Met 0.26 0.26 0.26 0.26
fietd MJ/kg NE, 6.49 6.36 6.36 6.32
¥5H It Concentrate/roughage 75+ 25 70 ¢ 30 65t 35 60 : 40

H O T BiR RS 4EAER A 7.5 TU/g A F D20 1U/g 4i4 R E 25 TU/kg Bk 15 mg/kg 4 15 mg/ke i 70 mg/kg.

BE 70 mg/ke @l 1 mg/ke il 0. 22 mg/keg A% 1 mg/kg, QBRAEH E5 B 2 02 AR AR M1 SEIAH
Note: DPre-mixed feed per kilogram contains : VA 7.5 1U/g. VD 20 1U/g.VE 25 IU/kg.Fe 15 mg/kg.Cu 15 mg/kg.Mn
70 mg/kg.Zn 70 mg/kg.1 1 mg/kg.Se 0. 22 mg/kg.Co 1 mg/kg; @ All values were measured except NE,Ca,P,Lys and Met.
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2014 4 3 J]—2014 4£ 5 JJfE8 M K7L At %
PEAT . a3k B H S AH AT (103, 921, 50) d Ak
FAHIT (121, 2544, 12) kg Y v [ i 0 30 067 45 2 6k
412 340 4 L 3 Sk T 14 dLE R
56 d, BRI 3 Y, mMEETE NS £ 30,14 ¢ 30 Fl
20 = 30, A R A #E 1 Ui R (H AR A R AR 1 T
VR EREEA B, B4 ABRK BKA 6~
Th PANES . B HWERITHBE S, 8RR X
4 EFIH T 2 W
1.2 #HmRE

ISR B E 12 h /7 T B 5.
SRIGUT O B FFJE I, o3 B I AE S T 46
A AL, T e IR T 5 09 B8 0 TR 35 7 55
S HL AR E A K IS Ve A 1.5 mL (195
DA I WA R R R B — 80 °C UK AR B R

AT
1.3 KWFHE
1.3.1 #2122 % RNA #9428 & cDNA #4 &,

R4 RNA $2 B0 ) & CRAR A AL B A BR A
A UL B 45 UE AT 4H 418 RNA B4R B 2K A One
Drop {X#8#F 17 5 RNA (1) ¥ B Fn &l B (i %2 . AR
it 100 FF P A5 P 3t R ORE e HL ik 45 SR BT RNA 1)
A M. K5 R Takara 256 56300 & 0k 47
cDNA WG . I 7Evk F#EFT,10 pL AR R, R
4%k 37 °C,15 min.85 °C.5 s.4 C, {3 cDNA
PRAET —20 CHeill,
1.3.2 314kt

R $E Genbank i1 GAPDH .factin .SREBP-
1.FASN.APOA1 #1 SCD1 3 H 5%, % [ Primer
5.0 BB, 51 Invitrogen A WA (R 2),

F2 5l¥igit
Table 2 Primer design
I TR 5145 (5'-3" 7K /bp
Gene Accession number Primer sequence Product length
GAPDH XM_001252479 F.GGGTCATCATCTCTGCACCT 177
R:GGTCATAAGTCCCTCCACGA
Pactin NM_173979. 3 F.GACATCCGCAAGGACCTCTA 205
R:ACATCTGCTGGAAGGTGGAC
SREBF-1 NM_001113302. 1 F.CGCTCTTCCATCAATGACAA 192
R:GTCCTTCAGCGATTTGCTTT
FASN NM_001012669. 1 F.GGTGCGTCCTGGTGTCTAA 208
R:CCTCGGGTGAGGACATTTAT
ApoAl NM_174242.3 F.GTTGTCCAAAGTGCGTGAAC 158
R:GCCACTTCTTCTGGAACTCG
SCD1 NM_173959.4 F. TGGTGTCCTGTTGTTGTGCT 242

R:GGTAGTTGTGGAAGCCCTCA

1.3.3 Real Time- PCR & m &4
F 5 TaKaRa 3250 &5 15 B A5 1 47 vk b e w1 s
W (F 3, J5EP K Light Cycler® 96 PCR Y L it

PR . SR A5 F R :95 °C 130 5395 *C .5 5,60 C,
20 5,40 MG ;65 C .15 s,

&3 RT-PCR R &
Table 3 The reaction liquid of real-time PCR

W H BB/ ul Z )/ umol /L)

Ttems Volume Concentration
SYBR #iiE 47 ExTagll SYBR® Premix Ex Taqll (Tli RNaseH Plus) 2 X 10.0 1X
PCR IEmA|4¥) PCR forward primer (10 pmol/L) 0.8 0.4
PCR & 5|4 PCR reverse primer (10 pmol/L) 0.8 0.4
cDNA g cDNA template 2.0 1X
KE#@EAK  Sterile dH,O 6.4 0.0
BRR Total Volume 20.0
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1.4 HESH ) B om
I B S Excel PEATHUAEE AR 220, -
HAAC=Cwun — Corgenm » T8 B 09I H 5 AT 2.1 XWARFEHELER SREBP-1 mRNA X ik #5201

ik, SR H SPSS 17. 0 B A & 7 22 43 Hr CANOVA) , rZe 4 al 20, 30 11 40 48248 BFIE R SREBP-1
LSD ¥ & iR, P<<0. 05 #R2ZF B F, mRNA X F ik B 3% & T H A& 4 (P<<0.05),

4 AEBHEENAELALE SREBP-1 mRNA KX F M
Table 4 Relative expression of SREBP-1 mRNA in different tissues

#H 5 Groups
i H Items

1 ii Il v
JFHE Liver 0.095 1£0.000 9 b 0.3325+0.080 7 a 0.141 3£0.0090 b 0.051 4+0.011 2 b
4% Rumen 0.037 4#£0.005 4 a 0.032 0£0.005 3 a 0.032 47£0.004 1 a 0.013 9£0.000 7 b
+ =348 1% Duodenum 0.156 1£0.019 1 a 0.138 7£0.003 4 a 0.129 2+£0.018 3 a 0.090 3+0.002 7 b
AL Muscle 0.060 9£0.010 1 b 0.052 92£0. 001 3 abc 0.069 4£0.010 2 a 0.038 7£0.007 2 ¢

T AT A E /NG 585 R 22 57 B3 (P<<0. 05) s M A PR P R RN Z 57 AR (P>0.05) . PR,
Note:In the same row, values with different small letter superscripts mean significant difference ( P<C0. 05), while with the same or no

letter superscripts mean no significant difference (P>>0. 05). The same as below.

W V2 A 8 A+ 48 SREBP-1 mRNA - mRNA AX k& 8358 Tl [ 41 (P<<0.05),
X Tk i AR T A 4% 4 (P<<0. 05) L T LA SRR B R IR B 5 Z MG IS T A+ 460
FH) SREBP-1 mRNA A X} 3 ik & W 2 35 % 71 ) FASN mRNA A% &5 &8 3% Tl % 11

5 1 A 4H (P<<0. 05), NV (P<0.05) ,HENAN P ERL S ZMHZ. 5
2.2 MWARALR FASN mRNA Rk #20 Sh N FER AT IE . FASN 32 HEE+ b

HiR 5 AL, Gl g I 414 4= BT IE 89 FASN RIS EH .

5 AEHLH FASN mRNA %k ik i 20
Table 5 Relative expression of FASN mRNA in different tissues

#H 5 Groups
i H Items

1 Il I v
JFRE Liver 0.054 8£0.002 42 0.028 9£0.003 0 ab ~ 0.020 4£0.001 8 b 0.048 0-£0. 022 0 ab
'8 Rumen 0.0313+0.0023 b 0.0234:0.002 7 be  0.080 1-£0.006 3a  0.016 60,004 8 ¢
+ 45 Duodenum  0.584 64+0.099 8 a  0.129 34+0.026 3 b 0.300 5-0.036 7 be  0.387 00.011 4 ¢
LAY Muscle 0.019 6£0.001 8 ¢ 0.042 1-£0.002 2 ab ~ 0.049 30.007 7a  0.034 8£0.009 1 b
2.3 MAREHAR ApoAl mRNA R ik 5500 2.4 WAREHLAR SCD1 mRNA RiE K0T
22 6 mTJn. s I e A= A E R 8 L+ R A1 7 a2 8 A TP A+ R i D

I FWLA B ApoAl mRNA AIX £ k& i & 5 Tk FAR IS MR B A SCD1 mRNA A X £ ik & i
BINV(P<<0.05), H4h, H il P IFIER) ApoAl BT HAB A 4 (P<<0. 05), Wi ILIA & 41 2 /] 2%
mRNA X LR E e, mEE MAULKE fRX L BAREE., BI.SCD1 LZERFEA+ 8 p g%

B, BHRE
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AEIHLEF ApoAl mRNA T RILS

Table 6 Relative expression of ApoAl mRNA in different tissues

H 51 Groups

i H Items

Il

1l v

1
JFHE Liver 0.492 2£0.069 7 b
4 H Rumen 0.002 0£0.001 3 b

+ —#8 % Duodenum 0.066 8+0.003 6 b

WL Muscle 0.008 0£0.004 6 b

0.873 8+0.030 0 a
0.006 1£0.001 0 a
0.095 6+0.008 9 a

0.027 8£0.005 1 a

0.436 8£0.006 4 b 0.420 5£0.086 0 b

0. 005 2£0. 000 8 a 0.001 8£0.000 9 b
0.057 6£0.012 3 b 0.046 2+0.007 9 b

0.008 1£0.003 4 b 0.010 4+0.001 4 b

£7 AEALF SCD1 mRNA X RIEE

Table 7 Relative expression of SCD1 mRNA in different tissues
H 5| Groups
i H Ttems
1 Il Il v
T IE Liver 0.3591£0.029 9 a 0.117 24+0.008 6 ¢ 0.085 7£0.002 9 ¢ 0.2752+0.026 9 b
5 Rumen 0.026 9£0.009 1 b 0.075 9£0.006 2 b 0.149 9£0.042 4 a 0.070 5£0.002 7 b
+ 48 Duodenum 0.507 9£0.094 0 a 0.267 4+£0.0379 b 0.159 4£0.0055 b 0.214 8+0.067 3 b
WL Muscle 0.054 94£0.022 4 a 0.049 5£0.012 4 a 0.048 6+0.007 5 a 0.066 2+0.0051 a
3 W B 2)FASN [y 3Gk B H AL N 3R GK 5) 526 FF MR

D Z AR Wi 2 HA B SREBP-1 mRNA
A A SREBP 8 K i 19 47E R 5 5 % 0 W 2
THes e e i SREBP AR K- il it Jak /STAT
AR R SREBP-1 3% 4L s JB 5 3 il i P13 Al
WM & 12 1 7 SREBP-1 mRNA 3£ 3k fl &% A
SREBP-1 S H A& M. [ . 22 AN 100 F s 7 R . T
By 3 KM B % SREBP BEAT AR EEH R Z
IO R IR 5 e B A R R REC6 2 ) H
AR LS TR PR 2 R o e A 4 T i af
(GRS E S A TESINCRY S SN YNNI IR
GH g A Thmadh . #soB " el k3
R REC6 £ 4) HORR IS LA Y DK JBR &5 2R M LU AR
HEOREC4 = 6) i o A8 R F0 2 B A W o Rk 4
= I DK S5 AL TP BN AR R TR L 2 A L IR 7
P e 52 123 v T AEORG R AL T 6 R s A R 14 e D AH
B o AR EE R A B B R R (75 £ 25,70 = 30)F
HE R E A 48 B SREBP-1 mRNA X3R04
BERE . JEDR AT RE S A O A A R R HOR R RE
A e A R R L = R o i AR
UIEE SR LN P S W A N DR =) 871950
FEAR . #E MM e #E SREBP-1 mRNA £k,

MISE IR . XIFE AR 25 W 58 22 W, N8 05 4L 20, 1 A 41
LML ZHZ FASN mRNA BB H R BE £ 7K
AN =T (1153 =T i N1 (il = - O | = LT R VT 52
Paulauskis %% B 58 & 2, 5 2 A8 0% 42 2F /) B
FASN BN 1y 3Rik. 55, SREBP-1 j& FASN
PRI 32 22 B S i s TR, T aE A Ak 19 5 7R 1k o I
5 FASN H B £k &8 %0 s &
B, SREBP-1 fig i {2 7k FASN FIFk 54 B A 321k
g (ACO SRR R IE . TEARRE . 5w | HE 4
HILLZ R BFE R 46 1 ) FASN mRNA ik i
15> AT RE R R A R R HORR B v AR P R KO A
i SREBP-1 (4 it i 4 s FASN B[R 3Rk
& H A KPR m S i o m . TR &
HEFREEA M BRM T RYGE L FAS
HHEPFE, O LR EE K, S, i
SREEIIR I R B, B H OB KO 1 T R
SR TR, B AEAR S 3 [ 40
JEH FASN mRNA AHXf 315 it 5 T HoAth 45 41 19 )i
TR 24t A B IR, RBUE B R T
R o B b MR FASN R FRA T . ik
IV 258 TR R RRAE O ML i v, B O R %%
2 5 VE R D 2 T B T 3
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3)SCD1 3 [H 8 % 5% mi 4= 45 v 46 1A iy 2/
ANVRLFRE 7 12 DA K LN BE W7 DR s AT DA SRy il 5 4
W AAE A B R A B S Y AR KL
ok b & 4 H OB T LI 3% B BF IE o SCD1
mRNA £ ik 7K F; i /i Bk SREBP1 3 H K/ K
P SCD1 mRNA ik K FARML S, FEAL G
RIS T 41424 JFAE A+ 45 i *F 19 SCD1 mRNA
FkKOF- T H A A L. SOl HORR A ik
WA #E SREBP-1 4 4 1, #F ifif {2 i SCD1 3% R %
Ko J3Ah, EOREHL H O RE S AR ORI AR 7 R L £
AL i I TR Vi R B v 0L RN i D R A v BE L T
SCD1 J2 i i R 2 18 A0 Ak 11 BR 32 1l >4 48 A1 AR s R
e T L 2 § 30 SCD1 mRNA %Kik THE .
PRl SCD1 & 5t T i o I i B AS 18 1A s 18 A= i 1
T FASN — A A0 10 i 5 R . PR 2 RE R I L A
ie] T2 5 R BEE g 0 1 ) B o AR P B
I 49 H % FASN mRNA £ &, o] g iz 4198 §
A R TR T 45 5 AL 22 i A A R i 2 SCDL 11 =
Y . I S 3% 4 SCD1 mRNA kT . X
FHAANA T SCD1 mRNA ik 5 A8, 7] g
SRR FAE K B B B R R B T A
HAEKARE WA NLA TR A ki B
# SCD1 mRNA 2 ik 1 HH 5¢ i 9 #1135 UL A 19 &
FAAL .

4) % AR A R RN S A R AR
ki 4 HDL DL#E AR F1 ApoAl g 32, H vt ApoAl
MR EIREAMN 70% ., EARRKE Pl LIE S,
ApoAl TEFFNEA+ 8RR E. FRE
B, AE— YL N, B HORORS L L 19 T L 5 2R 1l
JIig T IL T 4 AN A D R A R W TE Y . ApoAl Hf
A JE 2H 0 336 2 3 i s AL [ ) A7 AR o B ik
B A AT A3 AR WL R A 2 S A KR
A A IR R BE 7, R R R A A
1E2 5, NHE L Z W CoA fE R BAF R, E8A7E
20 003 JE RPN I I AT A . R4 s R
ZRRM T MR8 1 2 Bk CoA. T b % H K ok f
ALt m  BE TR TREEET
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FHLEE 1 RLEF 45505 32 0 0 i ROUL T AL R 5 N R
BT I, FEA S h e T A A A 2L
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Y IR A
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