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FREDRE 1 ANLBTELER.T2EBES
k=P N/ AEELEEHME1S
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R BEFE OB O ORI SR RED XER
(LI EGHO Z 35 BE s R 2 B, M 450046 ;2. 70 /g ) 42 28 MR AR A FR A &), £BJH - 450001)

B OE, ARBRGAK TR AN AT AN WG 1 A A RFARIER TR BELEHAT
W P4/ H) BB 3453 AR 1 (SGLT1) e = IR A53E HAR 1 ( PepT] ) A B R A B0 TAMAE, KB
IL20 B AT H 55 kWi 1 REBEFS K, & T 50 KAFHAE 21 B ¥, 5t45A54(8),
FFWN0 kAT, R EMINEFH 2 4 F0 8 RABAENL 1 KIFHEF, EREN:1) 5 ¥
AT ARG | s A AR A B B P M )G o 2 R B ETEIK(P<0.05) , BT W JE 8 R R F KAk
(P<0.01) , k4P 8 F AT EM MG H 4 F2 8 R B E R Im(P<0.05) , ik R E RS ST EW 5
%2 RMREFWM(P<0.01),E¥BEH 8 RX B HFBRIK(P<0.05), ik 2 HEKEO G ELETR
F AR (P<0.05), 2) H5WmaTdat, + =3 MR E S ELAN WG H 2 RMB B FEIL(P<0.01),
B e % 4 R 2 FHAK(P<0.05) R GIRELW G H 2 o 4 R R F B A (P<0.05) ,FH 1L
AW WG H 2 Fo 4 R B EFEIL(P<0.05), 3) S5 maT4at, £ F SGLTI A A A X &
B3 )5 3 2 F AR (P<0.05) , S P PepTl AR AKX FEW WG 5 4 F2 8 R 2 FHAL(P<
0.05) , st &I B4 1 B A ST 5 R 2R AUAR 2 R T — 89 RL I BT AR T AT R e o S gk 3R
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A R A B 7R A ST AT 8 TE W7 A 2 W
Ja 1 JE T AR AR AR bR g BT S SR X
SGLT1 Fl PepT1 KEH Rk 22 5, N W 9847 6 Wi
TR AR B R B G2 il AT 56 W 5 7 3 B It 3
Sl

1 #MRlER*E
1.1 RESASKEHY

VEHL 20 H #3 A4 55 &, Wi ET 1 KB %
5 3%k, AT 50 SLAFREAE 21 B3k 5 4H () #EAT
Witry , B2 10 SATH 1o MR 0L T oK — G0 50 L Al
HORERE, B W 4 0, I E] 4350 07:00,11: 00,
15:00 12100, &K LAWZ M5 B 6 rhoms A5 4k
BE A B ROK WS A B R L R 4 L
Ay SITEWTI G465 2 .4 F1 8 K NS B Pk ik 1 3k iAk
FRE AR LG R 52, BN B 5 5 k1175
D A4 3 AR AR AR B L+ 48 I B S 4548 DL Je
25 SGLT1 Fl PepT1 K& 26 3k &, ¥R 45F B 4074 i
KWl e 1 B AT R A PR bR AR Ak 25 S LB
1.2 MNEIERSFE
1.2.1 & A AL FR Al

RIHE 1.2.4.8 K, B AP HT 25 IR L/
fki 8 mL, 7 4 Tk P & & 6 h, R 5
3 000 r/min®&.0> 15 min, Hl 45 1ML, -20 CTIR1E,
TN M35 B0 W R A ( ALP) T% ME K AL A
B (GLU) JRZEZA(UN) MEM(TP)  HEA
(ALB) 3K#&E H (GLB) fREEREH A(IgA) (i
JEBKE M G(1gG) & &, Kk H H 37 7600-020 £ H
AT B Sr R A F], BAS) M, Br A I
& BR ZE FE A M T AT 2 g A6 50 Bk G U

1.2.2  /NHFEIE B G5 %

IR 1.2.4.8 K, 40 B WU L A7 T — 48
i 3 2 em ARG A 4% F ISV 0P 1 GE L &
IR B R A S 7E = R T VAR
5 wmER YR, TS ML, 100 £5 8%
e T AR RO 5 20 R 55 K 280 FAH I 1) B s IR
. S LU R T 10 % 58 R T A 7 B
S s R Ol 9 B AR R T 3 [ A 2
PR IR ERE S RERELE(V/C) .,
1.2.3  z5rh SGLT1 Fl PepT1 IR ek 45 () E

TR ATHE B BT IS B T 0 2 em A2
B, BT S FH 0.1% fE ik R — £ ik ( DEPC) 4k 3
1t BT R R 2% vl (PBS) Mk, %5 A JC RNA i (9
1.5 mL 9 EP & rh | i sl 72 W A PR R, - 70 T}
17, R SR %)t 22 | PCR Il %€ %5 i SGLT1
1 PepT1 F:H Fik it

B SLAFHE B 100 mg 25 i B 5 AE R FE 4
WEES W8T 1.5 mL 19 BP 4, 1l RNA 25U
& (SK1312, g4 T) #2 LA RNA, ] ¢cDNA
W& (SK2445, g4 1) LI BU & RNA R
B IEAT RT SR, 4R 5 7 B o 47 52 B 98 % 8 =
PCR JZ % . SGLT1 PepTl 3PS 3 A B-Hl
FE A (B-actin) I W H _LIEAE TRIHIFG K,
SIMFEAN UL FE 1, AR R AT cDNA 2 uL,
SYBR Green Real time PCR Master Mix 10 pL, I
W TFUFSI 45 1 pl,0.1% DEPC 4bFE/K 6 pL,
SEB PO E i PCR W T A0 R .95 C 3 min, #&
JG95 C 30 s #E4T 40 ME IR, F J5 70 C 4E ff
5 min, 4300 %E H R IER TN SR Cofd, H
278 T R A R R ek

&1 ZLEEAEEE PCR3IMFT

Table 1 Primer sequences used for real—time quantitative-PCR

GenBank % 55 191751 PIGRE L

Genes GenBank Primer sequences Amplification =~ Temperature/
) accession No. (5'—3") size/bp T

B/ A I E AR 1 M34044 F: TTACATCCAGTCTGTCACCAGTTAC 00 58.0
SGLT1 R:CAAAAGGCTCCCTCCTCATT 58.4
NSt N EU400150 F:AGATGAAATGTGAGCGTATGGG 153 59.3
PepTl R:GCCTTCTTTACTCGGCTGGTT ‘ 60.4
B-shEH V07786 F:AAATCCGTTGGCTGGTTGA 198 58.6
B-actin R:CAAACATCGGGGAAGAAAGG 59.6
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1.3 HiEshE

K SPSS 17.0 Ge it 44X Wi i wis A 473 )5 1
J& N BCE R 4T 75 22 53 7 Al Duncan (R 2 5 HO#E
RIGZE KA P eARE2ZE RN, P<0.05 HESF
%, P<0.01 NESWEE,

2 BR55H

2.1 {FHEEGE 1 ARNDFELEROTHNE
i 2% 2 AT, 55 08T 3 T AH B O TR A W R il

TEPEFEWT S 5 56 2 R B 3 PR (P<0.05) , 7E BT 7}

JE A5 8 KoMt B AT (P<0.01) , M WE B & &

FEWT I 5 554 M8 K W W N (P<0.05) , IfLiE R

RAGTEEWRTESE 2 R EFHIn(P<0.01),
FEWT 5 5 8 R X i F BE A (P<0.05) , Il i Ho %
REH G WY B ERMI(P<0.05), H
o F8 5 AE W W R 5 G 3 22 5% (P>0.05)
22 FREEME1EARNTZEBRSEHNEN
bYIEE

i &1 FNZR 3 AT RN BT @ E A B, T 48
ST S EEWTE 2 KB E K (P<0.01),
TEWT 555 4 R B E AR (P<0.05) , B8 IR FE AR
Wris 55 2 4 K34 238 ( P<0.05) ,V/C 7E
Wit J5 55 2 4 K3 B 35 BRI (P<0.05) .

K2 (FREEMERLEELIER

Table 2 Biochemical indices in serum of pre- and post-weaning piglets

E| Wiy
Items Pre-weaning

Wil fEss 2 KX

Day 2 post-weaning

Wil 4 K

Day 4 post-weaning

Wi 8 K

Day 8 post-weaning

PEM AR EE ALP/(U/L) 501.69+51.49

44 Sodium/( mmol/L) 142.25+2.02
4 Chlorine/ ( mmol/L) 99.75+2.28
# Potassium/ ( mmol/L) 5.20+0.29"
% ¥ GLU/( mmol/L) 7.25+0.54
JR 2 %, UN/(mmol/L) 4.58+0.34"
BEEH TP/(g/L) 52.95+1.49
HEH ALB/(g/L) 31.53£1.52
BREM GLB/(g/L) 20.53+2.33
FREFRE I A IgA/(g/L) 0.01£0.00
RPERREH G 1gG/(g/L) 1.99+0.06"

364.75+58.67"8°

434.75+65.06*

277.50+20.755°

138.50%2.10 139.00+0.82 144.25+3.45
98.00+1.78 98.75+0.48 102.75+1.03
5.53+0.13% 6.15+0.72° 6.08+0.37"
6.08+0.58 6.55+0.50 6.83+0.92
7.65+0.33% 4.50+0.50%° 3.83+0.56°¢
51.93+1.69 52.30+1.25 51.48+0.56
33.30£2.25 32.25+0.75 32.43+0.27
18.63+2.15 20.05+1.51 19.58+0.97
0.01+0.00 0.01+0.00 0.01+0.00
1.74+0.08° 1.78+0.10° 1.78+0.09"

[ A5 Hd B AR AR RS 78RR 22 7 8 35 (P<0.01) , ARVNG FRER R 2257 B35 (P<0.05) o T 3R]

In the same row, values with different capital letter superscripts mean significant difference ( P<0.01), and with different

small letter superscripts mean significant difference ( P<0.05). The same as bellow.

23 FHEWEME1EARNZTH SGLT1 1 PepT1
ERREZENTHNE

M2 4 TJ0, 5 W05 RT A L, A7 s e b
SGLT1 3 R ik w2 Wi 05 )5 ¥ B F AR (P <
0.05) ,PepT] FEH R BAEWT IR H 4 F18 K
2 FFEAR(P<0.05)

3 3 i

3.1 (FEENE 1 ARDEENIERNTHRE
LR I 38038 b AT 2 e 3l 49 2 FRATL B R 4k Bk

O, A I 2 AT 5 W 3 2 5 SO 4 10V B 1Y)

AR REI T ERE5 H R W N L AT

¥ AT S, o3 T Wr W ek Wi Js 1.3 s d

DN 1V A= A Fa b, & S0 J5 0 3 e 2 Bk
EAGRDERMN, A Z LR, Wy s i
THEREE & BRI, (0B A 3k 3 i 32 1 KO i
HH BT 25 I SO A 5 e 2 T RE A — 5 B 52 ], AN i
034 PR LT R 8 R O T P A T I e B
WhfE55 2 T 8 K b 2 st o 3 RN, X B AR R %
S5 IR 45 S — B, b T R B I v A o R
it 375 P EAS (] 28 P B 48 SR — |, BRI Al RO | W )
I PEOGT LV Rk A TR R 9 PR TG L S S ) T AE A%
ARG, W JE s b S 1 B E B, Melo
S5 SRR 5 2 B /I B i Tl R e T 0 ) A
PERERSor S ARAE 7 Az, 308 1 A A AT 548 o 1 f e
Lackeyram 55"/ 7 Wi 5 1 4 1 i A 52 2 WA, 7 0
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T GRS e TR A ) R R R R I
P, 33X ) 42 4 Pl P W8 7 Al T 0 3 i BEE , 2 15
TR B SORI R AR I 45 R R 1 T I 10
XHFRE B R —E R fEH 1A R A — 2
(4 B A ] RE A T4 04 il b AT I8 K B A A9 4 R 2K
BUANTA] L35 PR 3R % Sk 14 5 i i) 2
A&, AT LAY S e Sl ) AL oA 4 B A A A
BER 2 6l ) AR B R AP DR
RS RT R, PR A BB 0 58 ] LAY AT R
M, A, WS AR 2 R R R A
H iy, WA Y T A i 22

Wi %55 54K Day 4 post-weaning ¥} J5 558K Day 8 post-weaning

E1 FREGEE+IEEAERESEN
Fig.1 Morphology of duodenum in pre- and

post-weaning piglets

3.2 FREEBME1IRARNTZEBESSEHHNEWL
e

AN S IR S ORI T B 32 23 I, T 4
T i LM I TR S /N g ) R REAR S, BB
JEE S S TR R A B M) T R R SR W B
WA, DB 473 7 38 5 A R B R T R R R
= SO I N ZE R M RE S B, B R
Wi )5 B B 9B A R s e A

TR A E T AR 21 H S W% K% i 03 )
14 d 48 Ji R 2 i ) 98 E fe E A0S TR L,
W) 14 d B+ AR SR s EE R N, B
BRI R 2 (BT BA W5 1 F N
TFH W 38 25 0 1 25 4k, Tang %51 I BF 93 25 2R 3%

B, FIWT s s AR B, Wi 0505 3 d /N T V/C )
B SRR, B ss VR BE W B 351G AN, Cera 2517 LI
B FT 4 AL R B, Wi 03 )5 58 3 K 9006 ) JE HL G
WHHE B 65.3% , 3% 5 A R B0 BF 58 45 R4 oh — 2L,
ARG R R, + 8 5 & W5 46 2
T B WA, W03 5 55 4 K L FRAR, s R
FEWTI A 5 2 4 R B EFEW N, V/C fE Wi 5
952 WA KRR FEAR, /N 9E s E B T
JEE 0 RO 5 M LA R AR AR

3.3 FREDE1ANEXEERRENTK
pIRE:

SGLT1 o7 F/M I 5z il Ik 2 e 5% 1, 2 32 3
3z A O R N T b R AR P Y K e 3
U BESE W] SGLTY Y 3% 31k v 52 /N i 35
BRSBTS, SGLT1 78 4 -l 7L
TR K Wi )5 B3 RN skE 4R 1
BT RS AR ET 1 R WS 3 d A 1
MBS 10 d 25 b SGLT1 JE PH 2 3k 19 78 4k 1
W, RIS 3 d SGLTY K& PR 3¢ ik 2 AW 075 Aip e
Wil oKk 2 7oA B 3% BT EH 7 KB ER
%, LEBr 3wt I T 49.3% , Wi )5 45 10 K BARA
JIEEE N ABATS Sk 25 A T W W T > R M fE
B3R REE, ARBLEREN TS H
o SGLT1 BEH Rk A Wi T o 2 = T 0% J5 1)
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B N, K AR A 0 I 5T 45 SR R W SGLT1
SRR EAEWTYY 1 G A AR T, sk A
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IRECTE W 5 e AR, W 03 5 5 3 RIF IR T &
T Ak 4 48 SR — S0 SR W] BB AE T T I A A
it 05 1 % DA R IR BEOR [ i 20, (RRIF 9 45 SR 1
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1%, XA B B T AR S W S 1 R PR A K
3 R R AP T TE

T R AR 7R P G B AR T Y R T R
FERR RN SE K ( KA =K, PepT1 5 A 3 22 4E 31
PRTE R 3k R S IR 1 W kS S B AR L AR
BEAEL2L R I E T 1.7 .,26,30 .60 90 F1150 H %
IR G B PepT] SN E K&, L 2 M
P2 I PepTl 3K 3£ 1k 7E 30 H % B W7 45
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WA R AR, KRB B LA R A G . 5 PepT1 2 N 3Rk 8 A, Xt i 38 fa e A7 97 i
T BF9E 2 B PepT1 Wl 3 i 8 42 /N i e 55 — 4% =AU
T Jl 7 246 P S A T, B — 2D IR S T AT S I
®3 FREEDEIE+ ZERESEN
Table 3 Morphology of duodenum in pre- and post-weaning piglets

iH W 7 iy Wrn a2 2 K Wr i )5 55 4 K Wi 55 8 X
Items Pre-weaning Day 2 post-weaning Day 4 post-weaning Day 8 post-weaning
L EF Villus height/pum 338.04+47.09™ 211.78+6.29% 260.59+£21.,94"8° 299.63+20.78
[ BF R E Crypt depth/ um 202.75+4.02° 268.35+24.66" 277.59+16.00° 224.89+26.88°
W EE/BRERE V/C 1.67+0.26 0.79+0.05° 0.94£0.16" 1.33+0.22°

R4 (FHEBUEIEZE SGLT1 1 PepT1 HEERILE
Table 4 Gene expression levels of SGLT1 and PepTl1 of jejunum in pre- and post-weaning piglets

FHH Wr 47 iy Wi )5 56 2 K% Wr i )5 55 4 K Wi 55 8 X

Genes Pre-weaning Day 2 post-weaning Day 4 post-weaning Day 8 post-weaning
¥ kil i 1

/i B AR 0.93+0.16" 0.57+0.12° 0.52+0.17" 0.54+0.05"

SGLT1

TREEZ IR 1 PepTI 0.96+0.04" 0.82+0.11" 0.63+0.02° 0.70+0.10"

mRNA Eik WAL e R Cl/Hh EFE s
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Changes in Serum Biochemical Indices, Duodenal Morphology, Expression
Levels of Sodim-Gluose Transporter 1 and Peptidetransporter 1 Genes in
Jejunum of Piglets at the First Week Post-Weaning

LI Mengyun' NIE Furong' CHENG Wei' ZHU Kuanyou' GUO Liangxing'
ZHANG Tianyong® LIU Yanhe'"
(1. College of Animal Science and Technology ,Henan University of Animal Husbandry and Economy, Zhengzhou
450046, China; 2. Henan Guang An Bio-Tech Co., Ltd, Zhengzhou 450001, China)

Abstract; The experiment was conducted to investigate the changes in serum biochemical indices, duodenal
morphology and expression levels of sodim-gluose transporter 1 ( SGLT1) and peptidetransporter 1 ( PepT1)
genes in jejunum of piglets at pre-weaning and the first week post-weaning. A total of 55 piglets at 20 days of
age were selected, five piglets were slaughtered at 1 d pre-weaning, and the remained 50 piglets ( weaned at 21
days of age) were randomly divided to 5 groups ( pens) with 10 piglets per pen. One piglet per pen was sacri-
ficed on d 2, 4 and 8 post-weaning, respectively. The results showed as follows: 1) compared with pre-wea-
ning, the alkaline phosphatase activity in serum on d 2 post-weaning was significantly decreased ( P<0.05) and
was very significantly decreased on d 4 post-weaning ( P<0.01) ; serum potassium ion content was significantly
increased on d 4 and 8 post-weaning ( P<0.05) ; serum urea nitrogen content was very significantly increased
on d 2 post-weaning ( P<0.01) and significantly decreased on d 8 post-weaning ( P<0.05) ; serum immuno-
globulin G content was significantly decreased after weaning ( P<0.05). 2) Compared with pre-weaning, the
duodenal villus height was significantly decreased on d 2 post-weaning ( P<0.01)and d 4 post-weaning ( P<
0.05), crypt depth in duodenum was significantly enhanced on d 2 and 4 post-weaning ( P<0.05) , and the ra-
tio of villus height to crypt depth was also significantly decreased on d 2 and 4 post-weaning ( P<0.05). 3)
Compared with pre-weaning, the expression levels of SGLT1 gene in jejunum was also significantly decreased
after weaning ( P<0.05) ; the expression level of PepT1 gene in jejunum on d 4 and 8 post-weaning was signif-
icantly decreased ( P<0.05). These results suggest that weaning on the first week causes a certain stress on
physiological functions of piglets. Weaning reduces the serum immunoglobulin G content, changes the duode-
nal morphology, decreases the expression levels of SGLT1 and PepTl1 genes in jejunum, which may affect the
digestion and absorption of carbohydrates and proteins, especially on d 2 and 4 post-weaning. [ Chinese Journal
of Animal Nutrition, 2019, 31(2) .757-763 ]

Key words: piglets; serum biochemical indices; intestinal morphology; gene expression; pre- and post-wea-

ning
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