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Effect of Dietary Fibers on Retinol Binding Protein (RBP, ¢cRBP I, ¢cRBPII)
Gene Expression in Rats Fed High Fat Diet*

Jo, Min-Wha - Shin, Dong-Soon®
Department of Food and Nutritional Science, Kyungnam University, Masan 631-701, Korea

ABSTRACT

Recently it has been reported that vitamin A and retinol binding proteins (RBPs) in blood and urine were changed in
the condition of diabetes mellitus or hyperlipidemia. Fruits and vegetables are recommended to consume for the people
suffered from these chronic degenerative diseases. The main components of fruits and vegetables are dietary fibers, for
example cellulose and pectin, of which function to affect the absorption and excretion of dietary fat and fat-soluble
substances. This study was conducted to investigate the effect of dietary fibers on RBPs mRNA expression in liver, small
intestine and serum of rat fed high fat diet during 4 weeks. Sprague-Dawley rats, weighing 121g on average, were
divided into four groups: (Control; 17% fat & cellulose supplement diet, HFQ: 25% fat & fiber free diet, HFC: 25% fat
& cellulose supplement diet and HFP: 25% fat & pectin supplement diet) . The rats fed high fat diet groups (HF0, HFC,
HFP) tended to consume the food less than the control group, but FER of HFO groups was significantly higher than the
control (p <0.05). The weight of adrenal gland in high fat diet groups (HF0, HFC, HFP) was significantly less than
the control. Total lipid in feces daily excreted and in liver did not show any significant differences among the groups.
Total cholesterol in HFP group was significantly different from that of HFC group. Serum total cholesterol and triglyceride
in HFP group tended to lower than other groups and HDL cholesterol higher. Consequently, Al (atherogenic index)
was the lowest in HFP group. Vit A contents in feces daily excreted tended to lower in high fat diet groups (HF0, HFP)
compared to the control group. That content in adrenal gland was the lowest in HFO group, but not in liver. In HFP group
were down-regulated cRBPI mRNA in liver and cRBPII mRNA in small intestine and up-regulated RBP and
transthyretin expression in serum compared to the other groups. In conclusion, dietary fibers, especially pectin, in high
fat diet might down-regulate the expression of cRBP I, cRBP II mRNA in liver and small intestine, but increase the
secretion of RBP into serum and therefore inhance the bioavailability of Vit A through the body. (Korean J Nutrition
38(10): 817 ~826, 2005)

KEY WORDS : high fat diet, dietary fiber, RBP, cRBPs (cRBPI, cRBP1I), gene expression, transthyretin.
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T ol2d Aol A 23] HlER A &
< A& vl 4% 77149 FE Alel] 9%
29 AYE 758 5 ok gutd oz HE A= A
A 22% B4 AT7ADY AT o] A7l
F FEaolH, ANETTIME AF 671N 687t
A|g] ojolEo] HIERl A AP o= A APsAY A}
ke ¢k jMEi? fauete] ¢ mlojy
7] o3 4R S8 AHolM AR niEml A
AR7E AL Aoz ZAP Ho A8 A xF F
T Lol

g, A2l A1 3 Ty S E dElE ¥
£9] a9 9 dEls Agdnd 0] AAEgE o
BlER AS Foshd o3l IEAME sl ole
Bl A9] o]F7|xo] &40} Uehi= ojxkEQl 24
FAZ AFFon, 53] I FAH T 750l 49
735l vlERl AZ Foiahd sE7150] AstHo] 23]9
HER A SA4J0] op7]E7|% @k o]2|d ARES
A9 HlER A AFA slelXE dibl AETE =
W UEE AREIET

JElEL &AM EA cellular retinol binding protein -

I (cRBPII) &} At} o] &hiale 2371A] w33l 4
59 cellular retinol binding protein (cRBP I, cRBP
I, cRBPIN, cRBPIV) % ahh2A'" 15.6 kDa®] #&
AEA o gz A% R 2 WHdEHo] EE
9 48 F/ML® RBPI+ #EEolu dEelds
v AgskAR el ditds 2] god, da 2
e dgsn e dEd dAHER AR F 7
Yzu)|aE 02 FHo] AedAR S0z F1dEn|
A& 239]% HEd oAHZS gFES 7+ AAME
(parenchymal cel) 2 &5 HElE2 thA 7l
B = 7 AZyelM cRBP I 3 Agsict oA cRBP I
< dElEg ABE AWst] AEA W 78 (free) #HE
' 58 2ds, dEEY oAAH2sE Fao] vE
A2 AFUAIE #3712 niell A T8 A%
12, 7o RE 8 2AOF o|FEHA| AL tAtE
A &= HElES AdAH 23} Hol tifE AJdMEe] A
ZE? 7oA g 2307 HElEo| olF, AYEHE
AL 7+ ARANFo A FAEE= retinol binding protein
(RBP) 9| 2J3ll o]Fo)xIt}. RBP:= @9 el 2ElE, tra-
nsthyretin (TTR)Z} 1 : 1 : 19 vj&2 A%l 5, RBP
FEAE Ad AEE o ZH AdelA el A7}
HAs] AME F QRS 228 $¢F

FAke AWdol F5-g 1A Aol cRBPI oA

A~

il

¥ ohjet cRBPII mRNA 55 S7H171& W,
A Aol cRBPII mRNA F&% @32 Az
o g Aol R4, 53] 84 Holdfde o A
A agelA He-712a9 deezd] A8L Ao
HER A Fel 9%L viXE 202 Ru® d H Q)
o] o] AAFEH Aol AP el we} A ¥
Bl A GdEH7E 22k ZoE ASH mE 2
ATE TAY 2olE AT A Holdfd Fiel
w2k vlER ASl E, A% QL olFel Bl 2w 2
3 g fAR HEARAEE 7L &%, Y el &
Ao zH Aol Foiz} viehl A tirtel] wjA)=
e etk AEHJ

M= X3

d

—n

1. ABEE A1 R AlOITH

AZE 459 Sprague—Dawley (Daehan Animal Co.,
Seoul, Korea) %< T8t 1573 AgAz50m, A
Hz7) BEAFE 12143 £ 850 g olth APFEL &
Hog 7t 79 sul)y BF 4702 Weglod, § wl
24 stainless steel cage°lA 457 ARS3S15IT AS-A
< BE X 18+ 20T, FdsE 60%S FAHES 8t
Fom, oA 6AINH 12A7H ZHEFVZE, 25 6A15H
12A12F B2 HeE A 2EsKRIch A8
QF B3} Aol Agglo] HAFH}ES 313lon, Aoj A%
< F 33, AFL F 13, FUS A S

Aol tI=F (control), IAY FAHF-AT (HFO),
A AEEZ F7H (HFO), 1A% #9371 (HFP)

2

Table 1. Composition of experimental diets (g/kg diet)

Component Control® HFO HFC HFP
Corn starch 532.5 502.5 452.5 4525
Casein 200 200 200 200
Soy-bean oil 100 150 150 150
Sucrose 70 100 100 100
Mineral mix" 35 35 35 35
Vitamin mix® 10 10 10 10
Choline bitartrate 25 25 25 25
TBHQ 0.014 0.014 0.014 0.014
Cellulose 50 - 50 -
Pectin - - -

1) Mineral mixture: AIN-93G

2) Vitamin mixture: AIN-93G

3) Control : 17% fat & cellulose supplement diet
HFO: 25% fat & fiber free diet

HFC: 25% fat & cellulose supplement diet

HFP: 25% fat & pectin supplement diet



o2 FEIeH, 7 ¥ o)) 4L Table 13} 2t
2Jo] JE-& AIN-93Ge} e #3831 T3t v
315 §do% &55A% (Samyang, Seoul, Korea) & At
g315lon, il Fdo2 7MY (Duksan, Gimhae,
Korea) &, A% 3922 5 (Dongbang, Seoul, Ko-
rea) & ARSI Hlglwa F712L AIN-93Gel 3
o ZA|Et] AME3ITE AF Aolo) AR A 34
°2F o—AEFZ2 (Sigma, Saint Louis, USA) ¢} HE€l
(Duksan, Gimhae, Korea)& A8t}

2. MBS AT A B3

ARFTES 48 F8 A =% A £, el
2% vpHsle] AEdela AL ARG AH E
4& 3000 rpmellAl 1083 94 Eesle] 3§ 3
& 9 24 FA7R -70CoAM BASIGT 78 $A, &
Z, BAA A, A3FE AYEAL AEst] 1

A% 9% F, ¥4 A4 —70T) RUs
o 2GRS, U TY RNE U2 RSl ¥4 4

X ¢

72 70T BRI, BRE AY 379} 47 2
A Y 7S] Eege AA F Azslel 1 A
2 23tk 2B 29U DoAgTle] Yol $AHR
7 4TAN W3 B Sk

3. NEY A B

g3 W 3924 (TQ), F Fd2HE (TC) % HDL-
ZY2HE HDL-c) ¥%+= VITROS DT60 Chemistry
System (Johnson & Johnson, New Jersey, USA) & o|-&
dlo] ghnjagos BA5%ich LDL-Z#AHE (LDL-
o) 559 59 3R (atherogenic index, Al &= o}2i
off A AIAE o] g3led TFEch

LDL—c (mg/dl) =TC—-HDL—-c—~TG/5
Al=(TC-HDL-c)/HDL~-c

¢

29 F AAL Folch 529 P& Byslel B43te
ou, $ TALHE FEE Zak WWol 5] SRaAch
wal 2 3 A3 & FUAUE BEE A9 BUE
o2 SRtk

RS E2 e 3800 : 817826, 2005/819

4, =9 HE A B

Zh A 9 83 F ovje A 32 Carr—Price ¥
S0l 23t njAH® o 7 A3t AlF 1 g7} pyrogallol
0.1 g, hydroquinone 0.1 g, 50% FA33E 3 ml, olgt
£ 30 mlE 7181 §A8RA 85TE F-AI5H 80%
S ulEsiAlAh 2™ o WAl 100 miE 7k 35
Mg FEE F 1 N FA3EE 100 mE 7181 855
AASHE o§71e] 0.5 N F4k8H2E 40 ml, & 40 ml&
7kt 2t 43 HiRsle] £38 AAT & 459S 3
313t vl A2l ARS8 X840 AbsbiA)A)|
el BHT (butylated hydroxytoluene) & A% 37151 &
2N T, 222 ¥ F LA SEEXE S0} 3l
£ HIER Ag A sRIE]EF)e] IANEE-S ol8-3le] 620
nmmolX FFEE F45y TFEN AL o2 RE v
el A TS ARSItk AR AR BF Sigma
(Saint Louis, USA)AtellA A2E Zojgich A2 BE
HA L v A ASPAE A3l IHEE AEldA F
Ehabel=g

5. 5= AP QAo STAL EY B £

ZA 1 gol Tri reagent (MRC, London, England) 10
mly} E22XE 2 mg 73] 34T F UG
47, 12,000 rpmelld |48 9} AdEdef isopro-
panol 5 ml& 7I5le] A2elA WAlst ¥ oAl dilee
3lo] RNAE <gith 39454 (Shimazu, Kyoto, Japan)
£ o] 8319 260/280 nmolA B3 RNA €5 (1.7~
1.8)E &3t BE 7179 A%k RNase free® 3}
o AM3Ith RBP, ¢RBP 1 #% cRBPI mRNAS| 24d
AEE Fosl] 98l semi—quantitative RT-PCRE 4
5tk AMEH primerd 971 M¥E# annealing 25+
Table 201 AXAE vle} Z2om 4 ug9 total RNAE 5X
RT buffer, 10 mM dNTPs, 30 pmol oligo dTx (Bio-
neer, Dajeon, Korea), M—MLYV reverse transcriptase
(Bioneer, Dajeon, Korea) & Z33l] 37CalA 1117}
70°ColA 1587t ¥k&AIA cDNAE #3813tk RT-pro-
duct®) semi—quantitationg $18] 8 —acting FE3] &
Z2] (DNAE T3tk 22e] cDNAE 15 mM MgCl,

Table 2. The type of oligonucleotides and annealing temperatures for semi-quantitative RT-PCR analysis

Oligonucleotides

Variables

Annedling temperature

Forward Reverse
cRBP | CGG AATTCA TCA CCC TCA ATC CGG AAT TCC AAG TTG GGA AG 58T
cRBP Il CTG GGA AAT GGA GAG TAATG CIC CAG GTACAG CTTGIC TC 60T
RBP CAG ATA CAG AAG ATC CTG CC AGG GTC TGC TIT GAC AGT AA 56C
B-actin GGG ACG ATATGG AGA AGATT GTA CGA CCA GAG GCA TAC AG 58T
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£ ¥33h= 10X Taq polymerase buffer, 10 mM dNTPs,
1.0 U Taq polymerase (Neotherm, Liiinghausen, Ge-
rmany) 2 £35}112, 20 pmol®] primer# BR&A1A thermal
cycler (Mycycler™, BIO—RAD, California, USA) & &
Z313ith PCRE) RM$ZAS Table 33} gon, 2 g 7}
A8 1.5% agarose gel°l 7] 9%} ethidium bro-
mideE FAESN transilluminatoridollr] gelagic).

6. & Ui RBP ! transthyretin 28 &%

84 Z9 retinol binding protein (RBP)# transthy-
retin (TTR) & YAAEE #ERI57] 98l immuno blotting
& ARk Phast system (Amersham. Uppsala, Swe-
den) & ©]§31] 15~25% gradient sodium dodecyl suk-
fate—polyacrylamide gel electrophoresis (SDS—PAGE)
2 dRAg % ¥, commassie briliant blue2 &4
313t} 29 9 nitrocellulose membraned)] E#A)7) 3,

membrane£ blocking reagent® X2)3}53t}h. Mouse mo-

Table 3. Condition of PCR reaction

Temperature (C) Time Cycle

95 5min
94 30sec CRBP II-25 cycle

Annealing” 40 sec CRBP1-27 cycle
72 30 sec RBP-25 cycle
72 10 min B-actin-25 cycle
4 o]

1) see table 2

Table 4. Food intake, body weight and food efficiency ratio

noclonal Anti—RBP (abcam, Cambridge, USA) £} rabbit
polyclonal anti—TTR (Santa Cruz, California, USA) &
7kl incubation 3+ TBSZ 5¥7F 33] ¥HEale] A%
3l &, horseradish peroxidase conjugates anti IgG (Up-
state, NY, USA)& 7Fst] tHA] incubation 3131 A3}
At} 19 oS LumiGLO™ chemiluminescent substrate
(Upstate, NY, USA) & o] &3l @ax7 3 @43l
RBP¢} TTRE #1351t} Bovin serum albuming ¥
TAIFO R 319 Biuret YO E 540 nmolN FREE
st A A

7. NE AR
B 479 2495 992 B9 EERAE et

Ui, YAuix) 224 (one—way analysis of vari-

ance) = ¥ F p<0.05 54 LSD (least significant
difference) test® 3K #94& AFIHY. RE B4
gefl= SPSS PC* V.10.0 T2 738& AF3lgtt

2 4

1. ORISR, HIE 3713 X AolRg

AY/IRE 32 Mol HAZ, AF F7FE Tavle 401 A
A1 vtk o] 221 #1219 Aol molq Ygiek. 1
eth A Aol S (HFO, HFC, HFP) 9] 40| 43I
o Tk Zasks ARE wglow, AWK F AF 5

Group Food intake Initial body wt. Final body wt. Weight gain Food efficiency
(9/4 weeks) 1)) (@ (g/4 weeks) ratio
Control® 667.82 + 51.83"7"™ 121.30 £ 9.20 313.70 + 23.64™ 192.40 + 18.50™ 0.29 + 0.02*
HFO 607.07 + 63.85 121.60 = 9.28 312,90 = 18.99 191.30 £ 10.62 0.32 £ 0.02°
HFC 626.81 + 17.62 121.40 + 10.50 314.30 + 14.12 192.90 + 10.69 0.31 + 0.02%®
HFP 610.22 + 31.29 121.50 = 8.71 307.20 = 22.39 185.70 + 16.47 0.30 + 0.02%
1) Mean + $D

2) Not significant difference at e = 0.05 level by least significant difference test
3) Values with different dlphabet within the column were significantly different at @ = 0.05 level by least significant difference test
4) Control: 17% fat & cellulose supplement diet. HFO: 25% fat & fiber free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat

& pectin supplement diet

Table 5. Weight of liver, adrenal gland and fat pads (@
Group Liver Adrenal gland Epididymal fat pad Perirenal fat pad
Control® 9.92 + 0.92"*™ 0.068 + 0.028% 3.83 + 0,30 0.54 + 0.21"
HFO 10.65 + 0.92 0.044 £ 0.011° 441 £1.05 0.93 =+ 0.42
HFC 1041 = 1.36 0.055 = 0.008™ 403 = 0.75 0.69 +0.23
HFP 9.35+1.38 0.051 + 0.009* 411 = 0.68 0.67 £ 0.29

1) Values are Mean + SD

2) Not significant difference at « = 0.05 level by least significant difference test
3) Values with different alphabet within the column were significantly different at e = 0.05 level by least significant difference test
4) Control: 17% fat & cellulose supplement diet. HFO: 25% fat & fiber free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat

& pectin supplement diet
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o M) WAHLE R ALE DA B9 DAY AokgiAo] DAY Aol ARsKE AHFES A A

RHRAT (HF0)S Hola e e UETol WAl 49450 Welilel vl GBS B Aok} 2 2 29 F

= B A5 & Bo2HE, el 94 B T, HDL-
R Felrg, 34797 UFE FYs9eH, LDL-FalA
TS B 2 el daee uppe  TET SHIMAT AIE AEE AL o Tl

Wl SN GHE BN Al 1 A Fgw LT e 0TS AR AR

Ak Table 501 AR visk 2Tk T W AYEA ) E M

A Aol e Aol mol Gkeck PN BA W 1 g% F A FEE DAY Aol F Ag2

£ 2AY FARAE GFO AN AETo] W) 445 HKE (RO S B dEzsh fAsiet, M8 W)

wskedt, Ao184R0) BN AEEZ WIF GFOH 2 (D)% FUAAT (P02 theel via) el

A% W FP o FHAEZA 99 S 2 2 S0k 59 A0 W1 e A9 S5k

T Hich S depgey 22 19 B9 0 F A3 g e

Al

a}

Table 6. Total lipid and total-cholesterol contents in feces

Total-lipid Total-cholesterol Feces amount
Group mg/g dry mg/total dry mg/g dry mg/total dry (a/day)
W, Wt./day W, Wt./day 9/day
Control” 40,89 * 34.08"¥° 55.73 & 55.26°™ 9.32 + 8.53% 14.02 + 14.31®° 1.05 + 0.22°
HFO 95.74 + 41.66° 2794 + 11.98 14.85 + 5.55® 2226 + 7.44® 0.25 + 0.02°
HFC 3589 + 4.63° 44.80 + 7.89 674 = 0.77° 10,06 = 1.97° 1.04 + 0.09°
HFP 152.20 + 10.22° 53.83 + 11.66 19.06 = 1.71° 25.48 + 4.67° 0.29 * 0.06"

1) Mean £ SD

2) Not significant difference at « = 0.05 level by least significant difference test

3) Values with different alphabet within the column were significantly different at @ = 0.05 level by least significant difference test

4) Control: 17% fat & cellulose supplement diet. HFO: 26% fat & fiber free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat
& pectin supplement diet

Table 7. Total lipid and total-cholesterol contents in liver

Group Totdl lipid Total-cholesterol
mg/g Wt. mg/total Wt mg/g Wit. mg/total Wt.
Control® 5316 + 568" 5263 + 66.28" 8.62 +1.48% 85.81 + 18.56™
HFO 5703+ 5.39 606.4 + 70.54 6.67 = 1.06™ 70.80 + 11.39%
HFC 51.76 + 10.38 538.3 = 117.74 8.68 +224° 89.33 + 20.99°
HFP 55.66 + 3.15 5226+ 94.19 6.09 + 0.80° 57.01 £ 10.72°
1) Mean + SD

2) Not significant difference at « = 0.05 level by least significant difference test

3) Values with different alphabet within the column were significantly different at « = 0.05 level by least significant difference fest

4) Control: 17% fat & cellulose supplement diet. HFO: 25% fat & fiber free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat
& pectin supplement diet

Table 8. Cholesterol and triglyceride contents in plasma and atherogenic index

Total cholesterol HDL-cholesterol LDL-cholesterol Triglyceride L
Group Atherogenic index
mg/dl mg/dl mg/dl mg/dl
Control® 172,75 + 21,9572 50.20 + 10.64"™ 114.80 + 15,62 27.80 £ 5.59™ 2.36 = 047"
HFO 176.20 + 9.63 4720 = 3.11 121.12 £ 9.88 39.40 + 10.88 274 + 026
HFC 166,20 =+ 7.69 47.40 = 1055 11240 = 7.73 32.00 £ 16.17 2.6 £ 0.63
HFP 162.00 + 4.55 52.00 = 11.06 10475 + 7.83 23.80 = 11.03 2.21 £ 0.61

1) Mean = SD

2) Not significant difference at e = 0.05 level by least significant difference test

3) Control: 17% fat & cellulose supplement diet. HFO: 25% fat & fiber free diet, HFC: 25% fat & celiulose supplement diet, HFP: 25% fat
& pectin supplement diet
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o] FFol TE FHQ1 xlolE HolA] it} (Table 6).

1 g% F FEU2HE 555 7AW Aol T F
AAE ) Hrlo] giR2FRT ANEoF Fokow,
AEZZ H7hre] F Fa2HE 271 Je Yokl v
& feldoz Ygit) 19 ¥ W F FYAHE TF T
& 1A Aol F FTARATH HY AriaelMe o
ZTHY ST %S Bl vk, g8 = HriF 7
4 UxTEY 9 Ago|n He Hyze vlg F93
o2 ZAasigitt (Table 6).

2

1 g3 F AL 5= Y 7 0 FRE A0lg B
°o]7] 3ttt (Table 7).

7t 1g3 F ZTUAHE w5 1AW Ao)lF F
FATH HE Hrlgo] izl vld i o, 53]
A9 WY ¥5E foog Zasigich 18u AE
22 A7FEe A dEFEe 2ol7t 9l HY Frkrol
3 Fe)Hog A Jeich 3 F ZHAEHE 8%
o A Aol F HE HrlEo) gixTel niE A
o, Ag2= Hrhre A9 dxdd Aol §lo]
Ae) Arbro] vld oA o2 =4 Jeldch (Table 7).

38 ¥ _
43 F ZYAHE, HDL-FdAHE 9 34x4 55
4 A3} LDL-Ze 2 &3 FURF X9+ Table 8

=

i
ol

oM B vis} o] WMo A F 7o) SolHel 2

°oJF BolA okgith Y, AW Hrhrel F FHiHE
FEE A4st, HDL- U288 $5 S8k 3%

°] YAk

4. B8, 1t 20| HERI A B
Holg#aY FRG APHA $Fo A 28 F v
ERl A9 $3e] DX GBS BH] Aol B4, 2

Table 9. Vitamin A contents in feces, adrenal gland and liver

Al @ z1e] HlEMI A (retinyl ester) S A3t
2 ZA3= Table 99 AlAlE nie} A},

i3 1 g g A 5= 1A Ao F FASA
(HFO) 73} #9712 (HFP)o| izl wis] 3715t
Fow, AZR= J7}F (HFC) S A% tZTRT BA
bt 23y 7 2] f230 Ajole gt 14 ¥
Aol HlER A RS A Alo|EEol Tl B3
Aadle e Below, 1 F FARATY e Hrl
9] vlE A9 ghgo] f-o o7 Wit

ZH1 g9 HlEM) A FEE IAW olFE (HFO, HFC
HFP)o| dixl vls} 718l A4S B3k nAw 4
ol F AEE= Al (HFO) ¥ H€l H7l+ (HFP) 9
HlEl A FEE EARATE HFO) & »is sk 73
S Yehliglon, ol23t AR 4E2= Hrltol o &
Aoz vehstth 2k & vjell A 33ke AYF7 79
QI xpo| & Holx| ko) nAH Aol FEo] YT
H3 22 AES Bl olske dixdoez 7 $3 Al

g 2% 33 2 ek A R X BARAE
(HFO)ollM 718 w2 Age H3ith

5. AT R Mo YEs BY QMR JMA UK T

Aoldf2e FRe AYEH & 2dEsE o,
2733} 7r9] dElE 2% @wd (RBP mRNA, cRBP I
mRNA, cRBPTI mRNA) ¢] e vl 43S dotr
7] 93t Semi—quantitative RT—PCRS 383 A=
Fig. 1-3¢] AAA vis} 2t}

1) 2% cRBPII mRNA

2% U gEE 2 9922 cRBPI mRNAS 2
Aoe gz 3y FAEARET (HFO) 2 d22= 3
7HE (HFC)ZH] /93 2ol qloict. 13, 2%
Aol & FAHA7Y cRBPI mRNA &3} =l 37}
9] cRBPII mRNA &2 {232l zj0|F K] dey

Feces Adrenal gland Liver
Group mg/g dry mg/total dry mg/g mg/total mg/g mg/total
Wt. Wt./day Wt. Wt. Wt. Wt.
Control® 149.34 + 88.89""" 179.45 + 100.09™ 158,37 7.29% 126.77 + 60.40™ 1253.46 = 601.06™
HFO 192.50 £ 94.69 58.36 = 31.36° 124.43 5.5 178.95 + 97.77 1876.45 + 1024.76
HFC 12673 £ 76.79 157.39 = 9327 137.44 7.49 169.67 £ 19.49 1649.44 + 176.94
HFP 218.59 + 153.51 73.10 = 41.84° 147.06 7.50 168.78 * 48,32 1557.45 + 411.99
1) Mean £ SD

2) Not significant difference at « = 0.05 level by least significant difference test
3) Values with different alphabet within the column were significantly different at ¢ = 0.05 level by least significant difference test

4) Pooled data

5) Control: 17% fat & cellulose supplement diet. HFO: 25% fat & fiber free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat

& pectin supplement diet
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Fig. 1. cRBP Il mRNA expression in small intestine by semi-quanti-
tative RT-PCR (Values with different alphabet within the bars were
significantly different at @ = 0.05 level by least significant differ-
ence test, Control: 17% fat & cellulose supplement diet, HFO: 25%
fat & fiber free diet, HFC: 256% fat & cellulose supplement diet,
HFP: 25% fat & pectin supplement diet).
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Fig. 2. cRBP I mRNA expression in liver by semi-quantitative RT-PCR
(Values with different alphabet within the bars were significantly
different at @ =0.05 level by least significant difference test, Con-
trol: 17% fat & cellulose supplement diet, HFO: 26% fat & fiber free
diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fot &
pectin supplement diet).
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Fig. 3. RBP mRNA expression in liver by semi-quantitative RT-PCR
(Control: 17% fat & cellulose supplement diet, HFO: 25% fat & fiber
free diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat
& pectin supplement diet).
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Fig. 4. RBP and TTR expression in serum by immuno-blotting (Con-
trol: 17% fat & cellulose supplement diet, HFO: 25% fat & fiber free
diet, HFC: 25% fat & cellulose supplement diet, HFP: 25% fat &
pectin supplement diet) .
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