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S-RERIEYXE B FEFRERE
XEEE mRNA FIEARRIEZEH F M

O WpEHmEL PNENET 4 Bkaid?
RFEAE 4 B OBRE OHMEK4e

(LIS Al 2% BV RRF 22 PRI AR 0100182, 1958 A B% B S 96 5 R 97
FERITRF 01003153, S RUARRTIER 75 B T AR, ELEZUR 014400)

W E: AR FEMRT 5-FE K (5-HT) a1k 4 8 B = 398 F 07 I 45 5 & % 4 5 ] mRNA
Fo kO MAZZTHHa, RIEAFRILRI AT H(64.52+4.11) kg & TR —E = #4830 X
CERFFE BIRERMIY A3 WA, A A3 RBAE(EEAR LK) 5-FL E MK (5-HTP) 4
(#2 5-HTP) Ao & R B2 (Trp) LA (I Trp) , #2010 R, AFF BRI E T RESE LK
(% 0 R)HATH# A E,5-HTP F= Trp 69 2 5 &39 4 0.178 mg/kg BW , K E # 0.1 mg/mL;
MNBAEEIZRFNZHAERL K, KEMASFWETRETEH 30K, LR KW .1)5-HTP
28 Fw Trp 2044 FF ik A BR s B% 7% BF) BR AR B6 ( PEPCK) | %) ] 45 —6—BF BR B ( GOP) 7w 7 BF BR 2 A By
(PC) % mRNA kX 332 %5 T B (P<0.05), 2)5-HTP 28 4= Trp 24 # I )i PEPCK . PC
FrGOP I E O M AL TN B EHZH T HBMA(P<0.05),Trp &9 F I PEPCK 9 B G R kX & %
F A& T5-HTPZL( P<0.05) , Trp 4L 69 FF i GOP #9 & & i Ak £ 2 % & T 5-HTP 4 ( P<0.05)
Wb T L, 5-HT AR 4 AR 35 K P | A A2 805 K A2 B AL BE AT 4B 7 £ 054 A

KB S-F G AR IR A B S8

FEHDES.S826 X HERARIREL: A XEHE.1006-267X(2019)11-5214-07

AR & RO R 3 B A & T 6-phosphatase , G6P ) Fl B iR 4 B T i iR 2 14 i

JE ORISR N TR AN T R A AR AR TR , 5 22 b
S AR A 2 728 O A 45 B S MUK B A1) . Bergman
SFUURRSTARGE B S AV R BR R R 4 3h W T
HEBER 90% LA I, 4 ) 2 7 Bl 30, A 24 W e
JEF IR F18 e o AR A ) P P s e L o 0 e
TERRI R R R, B 2 sh v S A 1
“HLN 7 o 24 2 R M i B | AT An] < o 15t # AT e
SO E AL .

JHF A S A ok A8 25 52 3 13 i 52 2 16 86 ( pyru-
vate carboxylase,PC) ] % i — 6 — i B4 [if§ ( glucose-

¥ #5 B #8:2019-06-26

( phosphoenolpyruvate carboxykinase, PEPCK ) 4§ £
AN A TR IR 5 BATT R B S A A Y R
R AR R /N B T LA A AR S 2R AR TR AR
JEW 5 ¥R (A (5-HT ) 2 ph 0 7 20 3 1R (5 & R
(Trp) & 2 L WA LAY N IS PR BT, 5 L
R (5-HTP) Ml Trp & 2 5 MU Y HT A .
Laporta 25 WF 5% 438, 45 £ BUR M 5-HT Fii& %
5-HTP 1 Trp, g 98 # 15 [l 7 W] BF 5y H e B AR
i, A B BUST I BE 53 25 OC B 1 7Y mRNA K3k,
Zabala % 45 K U 5-HT, 8400 T fFAE + PEP-

HLWB . N5 a7 ARBOIL A 15 3 4101 H (2018CXIIM04) 5 E R 2T £ B AR R (CARS-39-11) ; NS A 1A X BFH AR Sk 10 H

(CGZH2018166) ;2> # PEAT L (4lk ) BHIFL 5 (201303062 )
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CK /) mRNA ik, £ W 5-HT AT 42 7 FF I 5 24 b
SE L B, AR B 2Rl L E ST 5-HT /iR Pt
Bl 7= J1 R 26 T DB S5 AE G L ) mRNA R
FR RN, N HE— 2R 5-HT X TR JF A
S A 9 A ML o 45 (L A 9 6 il 3 AT Sk ik 2% £
[ Y Re i 0T B R B SR B £ R N AR
K APERE R —Fh A B IR P B AR

1 #MRlER=*E
1.1 RIiEt

R PR B4 A H (64.52+4.11) kg Ak
T[] — = 48 (R 3 % I G A i 28 7 1 SR R R
BEE 30 H L HARE AL 2 3 4, B REAH (E T
AEPEERIK) (5-HTP 41 (¥ 1 5-HTP) Fl Trp 4H (%
I Trp) , 540 10 2 5-HTP 4 Ml Trp 2H 75 £ 7%
AU 7 REFFYSR(E 0 X)W H 0800 #E1T
2 e bk E 1, 5-HTP F1 Trp 9 3E vE 7 & ¥ K
0.178 mg/kg BW i &y 0.1 mg/mL ; X BEZH HE 12
[F] 45 711) o 9 A= R K  HE R S Ok [ 7] K
WM FERIESE 14 K224 30 K, H, #ik
HPEETES 14 K EZHI 8 K, BRI M= /s 7
REFJEH 30 K, IR 2 NRC(2007) 43
FE IR BRI, B AR AL R BB R KT W
£1,
1.2 AFEE

£ H 08:00 F1 17.00 21 ME 1 %, U5 1]
JABEE B HKOK, 3 f IR A 1 R 3745 1 Y
PREF—3, THREZES O X, EEMRK A%
BEMLEER: 3 HBEFEIR1T B 5 R IE 4 4K
i 3 g FHFMABRA TR
1.3 iR sr Ay

FEALAS BRI (UV=-2600, 5
vl HA) AT UWSGA OB EE T (722, BiEE2E AR
) AL 4B L ( ANKOM A~ Al 36 ) |
AR B O ML (5430, WA LB, /], flE ) | K
1% ( Mini-Sub Cell GT, Bio-Rad A &, 22 [H ) | 52
D¢ 5E 7 PCR X ( CFX Connect, Bio-Rad /A Al , 3¢
) BERE RS 53 T R 4t (GelDoc XR+, Bio-Rad A
A L,EE) . 0.22 um W % & M (PVDF)
(Millipore 2~ A, 2 [H ) |8 H % 4% ( Bio-Rad 2
A, L E) b 2E &6 R & 4t (ChemiDoc MP,
Bio-Rad A #], £ H) 4,

&1 ERARAMRERKE(THRERM)

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

i H Items 1 Content

JEB} Ingredients

FEKAE Corn stalk 28.40
H75 Alfalfa 32.30
THH Soybean meal 15.90
FE K Corn 13.50
%k )2 Wheat bran 6.90
3398 H I8 Rumen-protected fat 2.00
WIR Kl Premix" 0.50
/N#54T NaHCO, 0.25
£3h NaCl 0.25
41t Total 100.00
EF5KF Nutrient levels®

R4 ME/ (MIJ/kg) 9.88
HLE H 5T CP 10.14
5 Ca 0.78
W P 0.40
TPV 4T 4 NDF 38.86
JELF 4R K LAY NFC 32.75
AR LR 4EPEfR K AL G/ Th VR VR A 4 0.84
NFC/NDF

D& T IR HUIRERE A One kilogram of premix contained
the following : FeSO, - 7H,0 170 g, CuSO, - 5H,0 70 g,
MnSO, - 5H,0 290 g,ZnSO, - 7H,0 240 g, CoCl, - 6H,0
510 mg,KI 200 mg,NaSeO, 130 mg, VA 1 620 000 IU, VD,
324 000 IU, VE 540 IU, VK, 150 mg, VB,, 0.9 mg, VB,
450 mg,{Z FR%5 calcium pantothenate 750 mg, "['fi} folic acid
15 mg,

D ARRE AR L YRR K AL S W AR AT 4 MR OK AL A
Yo/ VEVE VR 2T A T SAE, HoA S . ME, NFC and
NFC/NDF were calculated values, while the others were
measured values.

FZE0  Marker ( RAR A LR A BRAH) |
BN € PCR X7 £ (SYBR Premix EX Taq II ,
TaKaRa /A #), H A&) ' RNA & HBUR 7] ( TaKaRa 2y
A, HAY) skl & ( TaKaRa A F), HA) 1%
FRYLE (CRIRAAL R B A BR A | 3 F T 42 O
(Sigma AF], L), Mk R (BCA) & M ik
I % 7 &5 ( Sigma 2y ], EE) —$i ( Sigma 2
A, 3EE) = Pi(Sigma A A, L EH) UK ( Sig-
ma A H], ) | A H 4T & Marker ( Sigma
o] EE) G,



5216 B oWoE R Rk 31 &
1.4 WEHRSFHE VRET 4 (NDF) & i € 6 [R5, 2% GB/T
141 AR E FRKCF 8 20806—2006 , 17 FH 4= [ heF e At 47, Ak

T AR RE N THRAE , 2 5% (B RDRL R A K
EFRM AR (2017 AR5 28 ) )" & JERHG AR
WREME , M4l NRC (2007) 45 ¢ ¥ 52 55 2 ik, il o
2 JEBH B L AT AR R R = I
YLK E R, 5% GB/T 6432—1994 J7 ik it
T3P0 BRI T £ e 00 2R AN
e, 2% GB/T 6436—2002 Jy kA7,
R I E Ay e R, 2% GB/T 6437—
2002 J5i% , &AM e AT b

LY PERR K ALS Y (NFC) A8, AR N .
AL 4R KA B = 100~ CHLEE [ 5 +HLIR 7 +
PR YRR AT LR A ) T

1.4.2  JFWEHE 55 48 OC 8 55 1 mRNA Rk & W
I

F S AR HE GenBank /A1 (95| 4 )% 51 -
FIH Primer 5.0 #4753, HE A TR (KiE)
AR AT A O EAE, 51 Y(E B W& 2,

x2 5IMER

Table 2 Primer information

S G/l K E GenBank % 3¢5 B kIR
Genes Primer sequence Product GenBank accession Annealing
(5'—3") length/bp number temperature/ C

R 46— 6— Tl PR i F:TGTTGTGGTTGGGATTCTGG )
G6P R:CTCTGGATGTGGCGGAAAG 139 EF062801 60
PRI P 7% A g F.CCCATCCTCACCATCATCAC

i ’ 3 929 XM_018043144.1 60
PC R:GCACAAACACGCACCTCAA -
BRI BN R R F:GGGAGGAGGAGGTGGAAGAA

: 1 XM_004014441

PEPCK R:GGTGCGTTGTATGGATTGGAG > 0040 00

& H Trizol ( Invitrogen /A ], 3¢ & ) ik #1711
MEZL 20 5 RNA (19 32 B, B K J5 % 2 ] Simms
A0 22 B AR X 1 RE WG JE (OD) 40/ OD,, HY
A ARTE 1.8~2.2, 4 2.0% 35 N6 BH 58 J1E HL vk 46 I
RNA 5¢ # . #] H PrimeScript RT reagent Kit
( TaKaRa, % "5 : DRRO36A ) ik I £ 1 W] F #: 17 ;2
Besk , OV 45440 .37 € 15 min, 85 C 5 s, FIH
S 2 E i PCR J7 15 A6 DU IR 4 U i 4% 01 3k
K mRNA ik &, O B PR .95 C i 48 P
305,95 TAEPE 30 5,60 CTIB K 30 5,72 CIEAh
20 s, #4740 MEI ;70 T 0.06 s ,51 P
W efilafrih 2, UL B-WLsh & H (B-actin) N
% R 272 B H BN mRNA £k,
1.4.3  JHEEA S A O B IR A 1 ot 2 8t ) D)

B 100 mg FFAEZHZURE &, LA B-actin A PSR
FHAE 1 BT B35 125 (Western blot ) A5 I T JIE v PEP-
CK .PC il GoP #E H iR ik, ¥ D E M A
fh 60 wg 5 5 x 8 [T EE A AL Uk b R 27 v A R
4 TR TR FE R RIR 4,95 TR 10 min, BFEE S
T2 e SR FL Y 42 3 i R ASCH U B R R R =

80 V,30 min, fliFf g et IR, Ko
B A R #£ 3] PVDF % | 100 V 4 € .5 min,
RS R —Tris 2% phEh A W ( TBST) 80k 3 1K,
5 min/IK, E R FEIK L E 1 h, TBST E¥E 3 1K,
5 min/IK, RJGF—PUIA PVDF firh 4 C it
&, 44 N B TBST e 3 K, 10 min/iR, AIA
WEE e —HifE A 1 h, TBST % PVDF X 3 ¥X,
5 min/¥, FFAEKIG(ECL) kA & rh A B 1%
11 (RFUEIR & 91 ¥ 50 in € PVDF 5 3% 1 , 3k %
4 min, 1% .
1.5 HEFESKITHH

R B R ] Excel 2010 #4784
K, 91 % H SAS 9.2 AT I K 5 2 40 . P<
0.05FK/RER D,

2 # R
2.1 S-HTRIEYIE~HEEFEREREXE
EE mRNA RIEEH

5-HT R A x) BBl 7= BAB: 2 B 5 A= DG f Ik
mRNA FXEWZWILE 1, FE7ES o K,
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=)

5-HTPZL Fl Trp 41 /9 i i PEPCK . PC 1 G6P Ity
mRNA Fik & ¥ % & T X4 (P<0.05), Trp
HE S-HTP Az ZF AR E(P>0.05),H
5-HTPZL A FIIE PEPCK Fll PC 1) mRNA ik 1%
= F Trp 4,5-HTP A E G6P B mRNA ik
AT Trp 41,

u X B4 Control group
mEBEERH Trp group

‘§ 35 Sfﬁﬁa@ﬁ@‘iéﬂ 5-HTP group

g 3.0 a I a

5 a

;% 2.6 ) I

g 2.0 a gl

g

X 1.5

K b b b

<Zf 1.0

(=4

g 0.5

0 . .

T84 R M T T PR & B - 6-
PEPCK PC G6P

BARAEAR M RN F R RR 22 5 A B (P>0.05) K~
[ /NG S RERR 22 5 .3 (P<0.05) . T,

Value columns with the same small letter mean no signif-
icant difference ( P>0.05), while with different small letters

mean significant difference ( P<0.05). The same as below.
B 1 S5-HT Bt E = HEFFHESE
X EFE mRNA RiZEH M
Fig.1 Effects of 5-HT precursor on mRNA expressions of

liver gluconeogenesis key genes of perinatal ewes

22 S-HTRIEYXE~HEEHEEREXE
EEEARREIENZM

5-HT Fif A 6T B 7 Bk 2 JH IR S A DG B
PRI ot 2R 35 = 1Y 2 i DL 1] 2 A&l 3, 5-HTP 41
H1 Trp 4 B9 ITFIE PEPCK \PC il GOP %5 [ i #21k
HIE S T X4 (P<0.05) ; Trp 4 19 J7F I
PEPCK 1% (M i %35 & 8 K F 5-HTP 41 (P<
0.05); Trp A NFAE PC ME ARSI EH & T
5-HTPZ {H 22 5 AN b 2 (P>0.05) ; Trp 20 /Y JiF ik
Go6P MR M i R & W & & T 5-HTP 4 (P<
0.05) .

m X4 Control group
m AHBRY Trp group
S-REAEIRYA 5-HTP group

E A FIEE Protein expression

BEAE AWM WA
HEERREE AU pme
PEPCK PC Go6P

B2 5-HT Bi&xt B~ HEFFEESRE
XEEREARRIZENTIN
Fig.2 Effects of 5-HT precursor on protein expressions of
liver glycosylation key genes of perinatal ewes

s-REGERA GEmR4 NRA

5-HTP group  TRP group Control group
B-MLEBHEE 1 — 42 ku
B-actin
BRI B Y
P 2 P — —— —
gﬁ%_- —— — =] 2T KU
PC
ﬁﬁ@@?&%&_ Prr————— T T
GoP

3 BARFHEBFRAEESEXRER
EARRREHIT
Fig.3 Western blot picture of liver glycosylation key gene

protein of perinatal ewes in each group

3 %W 8

L 300 0 2 B 7 AR R A 9 N o3 i R AR i
A WE N, K2Rt HmE sl
— T Y D RE P IR B SRR IR R AR
FRE A 1O L B S s 0 B R4
) U LR B AR e D TR 2 0 i
SR SRR A FL I A B 6B R AR R R T
WA RE 3 A TR B R Ty, B, BEE R S %
25 A g ol A 3R AL G R L ok 2B s A i
AL B 5 00 e ™ AR G TR W 2E T R e
R A PR AR TR R 2 BRI R R A
S bE A AR A S B A RE R R R, 80% AL YA
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AR R b A S 2 SR AR M S A
VEM 2R AR OGR4 0 TR AR R R 4 & iR

B AR TE R 5 4 i B R PC | PEP-
CK Fll GOP fZixX — it F i Y 3 A~ B KR ek i, &A1
035 P T LA S LA S AR R PE R Y L A
IS5 R R, 5-HTP 41 M1 Trp 41 i) IR 57 4F ¢
B L PEPCK .G6P F1 PC ) mRNA ik & B %
fo T R 3 U BH A DR B S A2 sk #  5-HT
R () 1 (8 25 B T T A S A O e B e il
FEPIRY 35, 8 T PEPCK . G6P 1 PC 14 3% Pk,
PRE T AERERTARY) & B b

Laporta 25" (o8 H 38t 2 BH | 45 /) B Am] i
5-HTP i 3 E PC 1) 3k, PC 78 4 % M 5 4=
AR R AR T R TR 4R Ak A B BE £ R, PEPCK K¢
B 2R A AR O B R A BE TN TR R, E 1) IR 5-HTP
/NEUI TR Fh, PC Il PEPCK 1Y mRNA 23k & 1
i, 2B 5-HT 0T 68 38 o 98 5 31X 2 fiff ok 0 32 4 5
Az TRIESE , MR 5 2 OGS JE ] mRNA AR H
Ji ik EkE ,5-HTP 41 M Trp 41 2 M) Y 25 55
HIFAE 2 — B, BTy 5-HT AR A A,
XoF T I S A= A P IS Sk il O e 56 TR 14 5 ) o e
SRR PR K A 22 500, (BN ERCE R,
S-HT A A4 %F F B 5 A= 1 FH B 328 g G gk ik
P TP E SN

Laporta %" (I 5EiA %, 5-HTP 41 FIL-Trp
20 22 8] ) I VR R AR S AR TE2E S TSN L-Trp AN
ACHETIORE S A Tl 0 L PR 32 3 | R I Ao %) O ek ity
1% W ( PFK) 1) mRNA £k EWTHE, /DR
F14) XL 908 70 2 W B 0 AT, BRLUIL S I L-Tep 7] 8
R T, AN U0 TR I R T S 0 AR A
KM FER 35, I 1A W 2 55 0 8% A AH G i 25 [
Fik . [AI W), Watanabe 25122 BF 5% 2 B, /N B Jgs
Tt 5-HT J& , 2 e 5 R E A . 2R, 5-HT
AN B0 B B R UAE , [R]85 IR E , (H
VA 5 | S JHE T 0 B 48 LR D vk B2 1 28 4k, PR e 4
W, 5-HT A 2 FhAS[w] ) 7 2 AR ] . — Rl 7
JEERR B 4 A b 5 | S R S 3R 4 WA Y LR AR,
G — Tl A 4 2 b 0 S R UL LA A A 41 21
MM P B O A 0 . L, 5-HT A iR X F 4L
A 2 A 1 1 O =X R LA A i T itE— 2B
5%,

@ W 5-HT AT Y Al {77 5 55 9 KEEF
JF HE M S5 A O B 5L [ PEPCK . G6P #il PC 1)
mRNA A i 2 T B H) 123k RS 526 1
YEHT,
@ W 5-HT AT Y T {77 5 55 9 KEEF
JHF B S A G 4 B2 PEPCK , G6P il PC 1Y & 1
Rk i B 2 TR, VA 5-HT R R 80 A AL AE % 5%
IR, 7E B K T 42 2 T RS S AR AR

SE
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Effects of Serotonin Precursor on mRNA and Protein Expressions of
Liver Gluconeogenesis Key Genes of Perinatal Ewes

SANG Dan'® NAMIRGA'? SUN Haizhou®* JIN Lu®* ZHANG Chongzhi®
ZHANG Chunhua® RU Ting'? JIA Chunlei’ AO Changjin'"
(1. College of Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China; 2. Animal Nutrition and

Feed Research Institution of Inner Mongolia Academy of Agriculture and Animal
Husbandry Academy, Hohhot 010031, China; 3. Urat Front Banner Livestock Improvement
Station, Bayannur 014400, China)

Abstract: This study was conducted to investigate the effects of serotonin ( 5-HT) precursor on mRNA and
protein expressions of liver gluconeogenesis key genes of perinatal ewes. Thirty good body condition Bamei
ewes with a body weight of (64.52+4.11) kg in the same perinatal period were randomly divided into 3 groups
according to their body weight, which were control group, 5-hydroxy-tryptophan (5-HTP) group ( perfused
5-HTP) and tryptophan ( Trp) group ( perfused Trp) , respectively, each group contained 10 ewes. Ewes jug-
ular vein perfusion was conducted from prenatal day 7 to postpartum day O, the perfusion dose of 5-HTP and
Trp was 0.178 mg/kg BW, and the concentration was 0.1 mg/mL; the control group was perfused with the
same dose of saline. The experiment lasted form prenatal day 7 to postpartum day 30. The results showed as
follows: 1) the mRNA expressions of phosphoenolpyruvate carboxykinase ( PEPCK) , glucose-6-phosphatase
(G6P) and pyruvate carboxylase ( PC) in liver of 5-HTP group and Trp group were significantly higher than
those of the control group ( P<0.05). 2) The protein expressions of PEPCK, G6P and PC in liver of 5-HTP
group and Trp group were significantly higher than those of the control group ( P<0.05) , the liver PEPCK pro-
tein expression of Trp group was significantly lower than that of 5-HTP group ( P<0.05), and the liver G6P
protein expression of Trp group was significantly higher than that of 5-HTP group ( P<0.05). In conclusion,
5-HT precursor plays a role in promoting the liver gluconeogenesis not only at the transcriptional level, but also
at the translation level.[ Chinese Journal of Animal Nutrition, 2019, 31(11) ;5214-5220]

Key words: serotonin precursor; liver gluconeogenesis; perinatal period; ewes
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