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(P<0.05);RARFF A BAE2h iR K 5.56 mmol - L' ,0.10% AR EEEH T
HEEA(P<0.01);0.05% A F10.10% A W E R B A5 AR E 8.29% .17.45% (P <
0.01),0. 15 AWM BEX SN BAMLRAAINTFZR(P>0.05), HAREREZFW, EAE
EREAE P EER mAREEEEF LM SGLT, mRNA W &K, RAHH R K, AT
RELFFEEMEKAE,

KEW:EZFEa;  NEEMARARESG A ERELEHEK L

hE %S S 963 XEkERIAAD : A

Effects of the xylanase on sodium/glucose cotransporter 1( SGLT),)

mRNA expression of Oreochromis niloticus

NIE Guo-xing?, WANG Jun-li', HUA Xue-ming®,
HUANG Xu-xiong®, WANG Xiu-gi*, ZHOU Hong-gi
(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University Shanghai 200090, China;
3. College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract ; Wheat is important cereal crop in China. Recently, because of the improvement of science and
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technology, the output of wheat has increased significantly and exceeded the demand in phase and structure.

Using wheat as raw material of feed, carrying out transformation and consumption by aquaculture, all of
these now possess the resources feasibility. The use of wheat in aquatic feed industry as major energy feed
has been restricted because of xylan. This paper displayed the mechanism of xylanase promoting animals”
growth at molecular level. Wheat basal diet was control. The tested diets were wheat basal diet added with
different levels of xylanase(0.05% , 0. 10% , and 0. 15% respectively). Each treatment was devised with 5
repeats and each repeat had 40 male Oreochromis niloticus. The fish in floating cages were fed to satiation for
75 days. The content of blood glucose in serum of 10 fish from each treat was measured. The total RNA
was extracted from the sample§ fore-gut and mid-gut with spin column total RNA extract kit. The SGLT,

expression was relatively quantified by means of RT-PCR. The results showed that, the xylanase could up-
regulate SGLT, expression of fore-gut, the amount of SGLT, mRNA relative expression of 0.05% , 0. 10%

and 0. 15% groups had increased by 19.28% (P <0.05), 42.17% (P <0.01) and 16.87% (P <0.05)

over the control. As for the content of blood glucose, the control group was only 5.56 mmol - L' when
fed 2 hours later, the test groups with xylanase supplement were influenced significantly at the same time.

The blood glucose content of 0. 10% group was higher significantly than that of the control (P <0.01).

The weight gain rate of 0.05% and 0.10% groups were increased by 8.25% and 17.45% respectively (P
<0.01), which were higher than that of the control, but it has no significant difference between 0. 15%

group and the control. So the conclusion is that adding appropriate amount of xylanase to wheat basal diet
can significantly up-regulate SGLT, expression of fore-gut and serum glucose level, and promote the growth
of Oreochromis niloticus.

Key words ; Oreochromis niloticus ; wheat basal diet; xylanase; sodium/glucose cotransporter 1( SGLT, )
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1.7 3|4igit

M%7 NCBI £ &R 3 i UL 88 ( Oncorhynchus
mykiss) SGLT, #£ 5 %)™ | B B} NCBI [ Blast
KRR CHESIWE SGLT, 3], &ttt
%f, 3k 1§ SGLT, HJ 1R 5F ¥ 5, N i Primer
Premier 5. 0 #{4-i%31 RT-PCR 5|4, A Oligo 6 %k
HHATEI VRN, 51 T R SRR AR
AFE . BHERE SGLT, MHNIRERE B-actin
BB E 1L,

®1 BWEHE SGLT, FNREE g-actin K395 H
Tab.1 Parameters of primer for SGLT, and g-actin gene

#H Bl E ElL 2] X =¥ (bp)
gene localization primer sequence amplification area product
76 -95 sense 5'— GGTGGATTTGAATGGAATGC -3~
SGLT, 405-424  antisense 5°- ATCCCACGACCATGATGATT -3 76 —424 349
p-actin 106 —125 sense 5'— GTGGGGCGCCCCAGGCACCA -3 106 — 645 540

621 —645

antisense 5'— CTTCCTTAATGTCACGCACGATTITC -3~

1.8 HmE RNARRSR#ER

HEBELOER S RNA ERRAN A&
(TIANGEN 2 #]) BB #£47 & RNA 25, %
SR S RNA B9 4L, SRR b it
JRE R kR I B RNA B SEREP: . &R i 43 A B 5
pL B E RNA (0.2 pg « pL7") 4R LA T
AMV %5 1 £ (SK2030 ) & B0 & B #R1E
B, LB RNA Jgftl, 78 AMV i %% 38 (AMV
Reverse Transcriptase) fEF T, & 8 cDNA %5 1 &
8, B AR cDNA, -80CHRF&EM.
1.9 PCR ¥ Ig

EA R, Xt PCR RN &4 B A B
HIZER SGLT, MINAREEH B-actin BT Y1K B %
BT, PCR BAA R AHE 2 wL cDNA iR,
0.5 pLSGLT, IEW3|47,0.5 wLSGLT, /% [q] 5]
1,1 pL B-actin IE[W 54,1 pL B-actin 7|1 5|
%7,12.5 pL 2 x PFU PCR MasterMix (£ 0.1 U
PFU Polymerase - pL'; 500 wmol dNTP; 20
mmol Tris-HCI, pH 8. 3;100 mmol KCl;3 mmol
MgCl, ; H B T2 € HI FI3E 58 7]) , #h I H DDW i
RNAR BARHE 25 pL, A 30 pL A ¥,

F P x2 Thermal Cycler PCR {¥ b #£4T SGLT, §*
R N 95 THIASH: 5 min;94 CTAS#: 30 5,58
CiBk 30 5,72 T 1 min, 4T 28 MBI ;
72 C 5 min,10 THE. PCR KW ER/G, B 15
wL Y HEP=YI7E 1. 5% 4 EB Jefa i BRARMEBERE 1
Mk, MR EHHEE SGLT, #l B-actin PCR 724
IR B LG, W E R SGLT, mRNA Rk B XS
T’
1.10 #iEsbE

¥ SPSS 11. 5 for windows PE4T one-way
ANOVA 737 #1 LSD HE, SR UFHE £ 45
2 (M £SD) R,

2 4R
2.1 AREBNEFFTEETE.PH
SGLT,mRNA kMM 0.05% 41.0. 10%

4H.0. 15% 4 Fij % SGLT, mRNA (¥ %t =ik &
(FK2) 45 X B 4R 19. 28% (P <0.05)
42.17% (P < 0. 01) f116.87% (P < 0. 05),
0.10% % SGLT, mRNA X XA BB E R T
0.05% Z57/1 0. 15% 46 (P <0.05),0.05% #Hf0
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0.15% %4 SGLT, mRNA X EX BT B EE
5(P>0.05)(E1-A),
0.05% #1.0. 10% £4701 0. 15% ZH i SGLT,

M 11 2 3

mRNA WMEXT R X R (F 2) 25 X RARS
11.25% .17.50% F112.50% , B 55 BB T8
EFE25(P>0.05)(E1-B),

5 6 7 8

Bl1 Wi SGLT, mRNA RT - PCR ¥y S ARSI e vk
Fig.1 Agarose gel electrophoresis of products for SGLT, mRNA of fore-gut

M 1 2 3

5 6 7 8

| SGLT1
B -actin

B2 " SGLT, mRNA RT - PCR ¥ ARSI v vk
Fig.2 Agarose gel electrophoresis of products for SGLT, mRNA of mid-gut

M. 100 bp ladder FR#EH; 1.5. XTHB4H; 2.6. 0.05% REMEELAH; 3.7. 0.10% KRB ; 4.8. 0.15% ARWEEEAH
M. 100 bp ladder marker; 1, 5. control group; 2, 6. 0.05% xylanase group; 3, 7. 0.10% xylanase group; 4, 8. 0.15% xylanase

group

%2 RFFIE&ET.H SGLT,mRNA X RER
Tab.2 The SGLT, mRNA relative expression quantity of Oreochromis niloticus fore-gut and mid-gut

R4 test groups
i XA 0.05% KFMMA  0.10% ARWBA 0. 15% ARMMA
sites control group
0.05% xylanase 0.10% xylanase 0.15% xylanase
ik fore-gut 0.83 0. 10%° 0.99 0. 125" 1.18 0. 204 0.97 0. 107"
7 mid-gut 0.80 +0.15 0.89 £0.16 0.94 +£0.14 0.90 £0. 14

E:R—fTREFBARFRERFBE(P<0.01), NEFHRARFREREF(P<0.05), T

Notes : Different capital letters in the same line indicate significant difference at P <0.01, different letters indicate difference at P <0. 05

among treatments. The same follow

2.2 ARy T T & mEKERNZN

MWRERE PEAERERE 2 h BEKFH
5.56 mmol - L™ /N3¢ FRH AR R B b0 A R g
WRFZEamFEEEEK TR BEE W (R
3), 0.05% £H.0.10% £H 1 0. 15% £H i) ¥ 7K
AR B3R 8. 45% (P > 0. 05) .23, 20%
(P <0.01) 0 4.86% (P >0.05), 0.10% £ {9 1.
KR BZEETF 0.15% 41(P <0.01), B 25
F0.05% 4 0(P <0.05) ,0. 05% £H 1 0. 15% 4
B I KL B & 25 (P>0.05),

/22 FERI AR A B IR SR, T L) B 4R
REFFEAREER, 0.05% HMO0.10% H
F 3 ER AR B4 43 AR 1 8. 29% \17.45% (P
<0.01),0. 15% H R F F AWM ERER L

SHRAR, BEX&IT¥EER(P>0.05), R4
$1,0.10% 21 i) 3% B AR 8 5 | T0. 05% 24
0.15%4H (P <0.01),0. 05% £HF1 0. 15% HTL B
EFER(P>0.05),
3 g
3.1 Im SGLT, mRNA RZEHEE

SGLT, mRNA K352 & B AR
Na* '~} IGF(insulin-like growth factors, i3 &
BAEKET)™ EEMWE" MR
R T SRR, AR TE/NE

R B IR R SRR L RE B B E AR A
Hfis SGLT, mRNA ik,
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x3 REFFEEHMNEAKESEER
Tab.3 The contents of blood glucose of Oreochromis niloticus group

R I test groups
pugiitch
control 0.05% AFMEA  0.10% KFWEA  0.15% KRBEHA
0.05% xylanase 0.10% xylanase 0.15% xylanase
I 4% (mmol - L~ )blood glucose 5.56 +0.935 6.03 +0.56%8> 6.85 £0.9542 5.83 £0. 445

HHRPRR & (g) initial weight
LR PRR  (g) final weight
HEE AR (% ) weight gate rate

107.89 +18. 48
387. 31 +64. 308°
258. 24 +36. 88°

106.95 +17.23
405. 59 +80. 9848
279. 64 +40. 545

104.63 +15.37
422.08 £69. 354
303.31 £43. 324

105.17 +15.74
388.42 £72.57%
269. 33 £39. 10B°™*

EBEEE L B AA PIAREAS/N 3 R
T B AN 0. 10% AR SRMERS , B 78 BE &R K i 6 7K
T ER, I H /NG LB SGLT, mRNA %
P EVE, + =35 SGLT, mRNA £ EBEE
33.30% , 23/ SGLT, mRNA £k B#58.21%
Lescale " BIT &R B, |4 shWi )5 , 4506
W FRE A E PR, TREER RN, B
FEBEH SGLT, mRNA /K 8% TR, 4 Northern
1 Western EI# 4347, SGLT, {5 5 JLF WA T 4
. RN RR YRS, TP IE SGLT, &
R —BER, R IHIE T SR R
& SGLT, mRNA K FH 8 EFZEJFEH, Zhao
sl MBI RE T B R, AR
HRF B /N R AR P B 0. 10% AR
VRS REAR BB R S B TE M B A 4 BSR4
fRmRE L R R A S BT R
T SGLT, mRNA %3k,

Bindslev 25" 3 B XS I B 5T W, 427 Na*
B8 A K 1 BL E 78 SGLT, mRNA # ik,
Garriga 2/ f1 Laverty 22/ 338 , 8B A Na*
X5, EHAh G H E A E AR SGLT, mRNA 3%
B B, AR 7EEA R P E R IR R
B, BUE T R BER R BT, 1R T 4R
BFREMBEME M, 571958 E (gated
channel) FF ML fEHE, AR = T BT HE
HEEMEZHE BEERSESFEANLE
Na* K30 ] B2 242 ¥ SGLT, mRNA ik
—NEEFRHA,

Lane 2™ B} 55 & B, 76 47 B4R o 4 72
IGF, FJ LA N SGLT, ik, ABIRLE/NEER
RIS IARRER, K B E RS F AN TH
i IGF-I fJ7K,0. 05% £H.0. 10% 4H.0. 15% 41
I 75 IGE-1 7K 43 51 LX) R4 #2755 75. 57%
102.46% 1 39.96% ', & IGF-1 & BiEE,
R RIREE 4 SGLT, mRNA Fik S —&

HFEH,
3.2 SGLT, mRNA FRiEpA RSB
AIRIG WHE 4.0 05% 4H.0. 10% 4H.0. 15%
4R B B e iy SGLT, FAX} k84 Bl
W F Rk 3.61% ,10.10% .20. 34% F1 7. 78% , B3
B AR BRI e A, Rl 2 e
BB AR E R AR EZR AL, SIS
N, BpiE A SGLT, mRNA ik /KB §if [a] J5 2 ¥t
FEAR, B8 G Rt , X 5 EBRE X,
Kojima %™ 3¢ K R BFFc 45 R — 3K, IR F F
YiFh 2 M AFEF B B9 5B SGLT, mRNA X iEH
B, RREY, BT T EA/NEEMAEBEER AR
BERE W] 8 SGLT, mRNA 35K, [HA B
WiE SGLT, mRNA =ik HE, IEERIEN B G
#,SGLT, mRNA Fik BRI,
3.3 ARE¥EE,SGLT, mRNA Rik/kF 5 HE
ARE DEEAER IR R, TR
FRE G PR LB/ B, VB P HR R K B B 9 32
BRIE R, FKIIBEE XM BE R R AT T
Ve, BE R E R BERE 0. 05% 41.0. 10% 41
MO0.15% 4 19 & BE K B MK Wk & 13. 75cps,
12. 23cpsHil 11.92cps, 43 Bl b X} B 2H A 9. 60%
19.59% .21.63% (P <0.01) ™ I8 BE ks BE
FEAR)S , Bl P Ve B A7 2 RS S50 0 AR B )
R, B AR A R, ) B BE Y BOGH B
R, 2FIEMEKFRENEZRE; HK, HiE
R IR R B AR K Na ™ 3800, L7 ' IGF-1 K¢
BERER,RAETEZZIEAHIE L SGLT,
mRNA B3k, ki b SGLT, ik AR %
LR T ARG
3.4 MmEKkESEEER
BRMPBIEFSEHBERN 2. 78 ~12. 72
mmol - L™, 7E gt Y5 Bl 4 U A s fa iR 4
Ve R ER ™ AR B/ 32 2R ARG B 2
BHEHOY41.24 KT - g™ BN BN T LA 3 A
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