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Effects of high-fat diet on FABP2 mRNA expression in small intestinal
tissue of young rats

XU Yunpeng WANG Wendong HAO Min ZHANG Xiaolei GAO Xue CHANG Xiaotong
Department of Biochemistry Hebei North University Zhangjiakou 075000 China

Abstract: Objective  To measured FABP2 mRNA expression of small intestinal
tissue of young rats in response to highHat diet and to explore the correlation between
FABP2 mRNA expression and child obesity in rats. Methods The young obese rat models
were set up by high-fat diet<nduced method. Then the expression levels of FABP2 mRNA
in duodenum jejunum and ileum tissues of young rats were detected and analyzed using
SYBR Green real time fluorescence quantitative PCR method. The serum biochemical
indicators were assessed with an automatic biochemical Analyzer. Results In both
control group and obesity group the expression levels of FABP2 mRNA were highest in
the ileum intermediate in the jejunum and lowest in the duodenum both the control
group and the obesity group there were significant differences among them( P <0. 05) .
Compared with control group the expression levels of FABP2 mRINA in obesity group were
significantly decreased ( P <0.05) ; and the levels of blood glucose and serum TG in the
obesity group were significantly higher ( P < 0.05). Conclusion = FABP2 mRNA

expression was different in diverse segments of intestinal tissue. Feeding high-fat diets
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allowed rats to reduce the expression levels of FABP2 mRNA in small intestinal tissue

meanwhile the rats gained weight and elevate serum TG levels. It suggests that FABP2

involves in lipid metabolism and is associated with the development of childhood obesity.
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FABP2 ( long chain fatty
acid LCFA) N
L. FABP2
SYBR Green 1 PCR
FABP2
FABP2 o
1
1.1
1.1.1 26  SPF ( 23
) Sprague-Dawley (
SCXK( ) 2011 —
0012) (46 +5) g
50% ~ 60% 20 ~
24 C 280 ~350 LX /
12 h o
1.1.2 RNA TRIZOL
Invitrogen ( Cat. #15596026) ;
DNAA Thermo fisher Scientific
( Cat. #EN0521) ; Invitrogen
( Cat. #C28025 -032) ; PCR
SuperReal PreMix Plus ( SYBR Green I)
( ) ( Cat. #
FP205 — 01) . ABI Prism 7300
PCR Applied Biosystems o
1.1.3 PCR Genebank
FABP2 ( NM _013068)
GAPDH ( NM_017008) Primer 5. 0
NCBI o

PCR
- GAPDH (

87bp) : Forward primer 5°-TGCACCACCAACTGC
TTAGC3" Reverse primer 5'-GGCATGGACTGTGG
TCATGAG3"; SD FABP2
( 108bp) : Forward primer 5°-
ACAGCTGACATCATGGCA TTT3" Reverse primer
5" TCCAAGCTTCCTCTTCACCA3",

1.2
1.2.1 26
SD 3 6
( )
40% - 20% - 20% - 6% «
8% « 5% « 1% .
( 100g 10g 10g
10 g 1/3 250 g) o
2 ( 35 d)
1/3
. 8 ( 60 d) .
Lee
Lee = (9 ' %1000/ (em) o
12 h ;
; ( ~ )
-80 C .
1.2.2 RNA TRIZOL
. RNA
RNA .
DNAJ RNA
DNA. 1%
RNA
A260 nm Azxo nm RNA
1.2.3 ¢DNA RNA
¢DNA. 20 wle 1 ~5 pg RNA
EP 1 ul

oligo( DT) ,( 50 pmol/L) .1 wl 10mmol/L dNTP
( dATP dGTP dCTP  dTTP 10 mmol /L.
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pH ) 12 pl 65 ACt=Ct - Ct
C 5 min EP ACt ACt
D5 x ACt ANACT
4 nl RNA (40 U/pl) 1l 2 pl 0. Tmol /L 2 A FABP2
DTT 37 C 2 o
min I pl MAMLV (200 1.2.5 320
units) 37 C 50 min 70 FBG( ) -
C 15 min o (ALT) . (TG) . (TC)
cDNA 10 o ( HDLC) »
1.2.4 SYBR Green | PCR 1.3
FABP2 mRNA PCR X ts
SuperReal PreMix Plus ( SYBR Green 1) 25 t o P <0.05
wl 3 D2 X o SPSS 17.0
SuperReal PreMix Plus 12.5 pl (10 o
pmol /L) 0. 75 pl (10 pmol/L)0.75 ul 5
x ROX Reference Dye 2.5 pl ¢DNA 5ul 2
25 wlo :95C 2.1
15 min; 95 C10 s 60 C32 s 40 o 20 2
PCR o 354d) 1/3
(7))
. : (6

195 C15s 60 C30s 95°C15s 60 ) 8 (

C 95 C 60d) o 21
o Lee
PCR Q- and (P >0.05); 60
FABP2 mRNA Lee

FABP2 GAPDH Ct ( 1) .

1
Table 1 Effects of high-fat diet on the body weight of rats(x +s)

. 21d 60 d
/g Lee /g Lee
6 47.18 3. 14 298.57 £10.43 267.07 +£21.08 323.2+4.23
7 48.77 +2.74 300 £19. 85 309.87 = 19. 13V 350.25 9. 83(?
(1) P<0.01;(2) P<0.05
2.2 RNA
1% ( 1)
28 s.18s.5s RNA DNA
;0.1 pg RNA GAPDH
PCR
RNA PCR
RNA DNA o
RNA Asonm ' Aosonm 1.8 ~2.1
0 RNA
1 DNAJ RNA
2.3 PCR Figurel Agarose gel electrophoresis of RNA products
c¢DNA 10

after DNA- enzymatic digestion
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PCR o PCR
3 CT ;
1 CV 0.12% ~2.9% 2% PCR
FABP2 GAPDH PCR o
2 FABP2
Table 2 The relative quantification of FABP2 in diverse segments of intestinal tissue
! ACT ANCT 2744 ACT ANCT 2744 ACT ANACT 2-as¢
6 -1.72+0.92 1.22 0.43 -2.25+0.44 0.69 0.62 -2.94+0.73 0 1
7 -0.72x1.61" 2,22  0.21  -0.93+1.70"Y 2.01 0.25 -2.05+0.99"" 0.89 0.54
(1) P<0.05
2.4 FABP2 (P <0.05)
FABP2 GAPDH
Ct ACt = Ct - Ct FABP 2 mRNA ;
ACt o FABP2 mRNA
FABP2
ACt ACt (P<0.05)
A NACT Q- hadt 2.5
FABP2 3
. TG (P<0.01); FBG
2 (P<0.05) . ALT.TC  HDL-C
. FABP2 mRNA o
3
Table 3 The levels of serum biomarkers in control group and obesity group
FBG/ ALT/ TG/ TC/ HDL-C/
" (' mmol /L) (U/L) ( mmol /L) ( mmol /L) ( mmol /L)
6 4.43+0.78 36. 00 +4. 54 0.30 +0.07 1.54 +0.37 1.12+0.17
7 5.45£0.79'Y  39.33+6.92 0.55+0.16"? 1.76 +0.32 1.12 +£0.27
(1) P <0.05;(2) P <0.01
SYBR Green
3 I PCR
FABP2 mRNA o
N PCR
LCFA
FAT/CD36
\ FABP2 mRNA o
o 2( FABP2) FABP2
FABP2
\ FABP2 mRNA
LCFA
7 FABP2
FABP2 ? ?
FABP2 LCFA 2
60 d o FABP2  LCFA
’ ! LCFA FABP2
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0.05) .
FABP2
FABP2
TG FABP2
.
FABP2 ? TG BESNARD P NIOT I POIRIERH et al. New
2 MONTOUDIS 6 insights into the fatty acid-binding protein ( FABP)
family in the small intestine J . Mol Cell Biochem
FABP2 ’ 2002 239(12) :139447.
ZIMMERMAN A W VAN MOERKERK H T
B FABP2 VEERKAMP J H. Ligand specificity and
- FABP2 C conformational stability of human fatty acid-binding

( glucose-dependent insulinotropic  polypeptide
GIP)

mRNA
FABP2 LCFA
TG
FABP2
FABP2 FABP2
B
o FABP2
TG ;
FABP2
GIP
FABP2

10

TG (P <0.01)
(P<0.05) ;ALT  TC

proteins J . Int J Biochem Cell Biol 2001 33(9):
865-876.
TIRELLI E  LAVIOLA G  ADRIANI W.
Ontogenesis  of  behavioral  sensitization  and
conditioned  place  preference  induced by
psychostimulants in laboratory rodents J . Neurosci
Biobehav Rev 2003 27(1-2) :163478.
HO S Y STORCH J. Common mechanisms of
monoacylglycerol and fatty acid uptake by human
intestinal Caco2 cells J . Am J Physiol Cell
Physiol 2001 281(4): C11064117.
VASSILEVA G HUWYLER L POIRIER K et al.
The intestinal fatty acid binding protein is not
essential for dietary fat absorption in mice ] .
FASEB J 2000 14( 13) :20402046.
MONTOUDIS A SEIDMAN E BOUDREAU F et
al. Intestinal fatty acid binding protein regulates
mitochondrion beta-oxidation and cholesterol uptake
J . J Lipid Res 2008 49(5) :961-972.
AUINGER A HELWIG U RUBIN D et al. Human
intestinal fatty acid binding protein 2 expression is
associated with fat intake and polymorphisms J . J
Nutr 2010 140( 8) : 14114417.
CHRISTODOULOS A D DOUDA H T
TOKMAKIDIS S P.  Cardiorespiratory fitness
metabolic risk and inflammation in children J . Int
J Pediatr 2012 2012:270515.

120134045



