10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

B BT /0N BRI A% b [ e ) S !
Bz A LR 5 % TEY
(g B2 Repdkat B e, B 201203)

OB ARG B TERT TR IRt/ R A b I [ AR A A B2 e . SR REPE ICR
INEORIRIR B, JeIENAERSE 3 d, TEAREIL 2425 g S5, BEMLASA S, H4l6 K, 4
ANIEFENRA (AHEE). e 40gAHEE: 40g (A d): HEHEH.: EFEE
I 88%]. tRE 3.0 g H[IREE: 3.0g (A «d); HELH: EFEEEEN 66%]. #E 2.0
g AR ER: 20g (R «d); HRHH: EEBEEER 4% MR E 1.5 g dfHaRE: 1.5¢
(R «d); BEHH: EFEREER 22%]. SAEBHYOK, #8 14d G4SN, BT,
JHEIE S B JBLUE 0 R A 52 PR EE T SOIE SR A, BUHIEAT S EARZAZL0 mlhdd A RNA
MUEEHE, PLSER 2¢O E & PCR A M JH [ B A AH 5C K A mRNA A0 Rk &, L
Western blot J7 VARl 2K b8 -& s SRS B2 H (StAR) FHERIMXSRik&E, JFLLELISA J7
VAR R & B AREW: D SIEEXRAME, S/ NRAESA AR
JERIRAR, (OME. IR BRI, WIS A AFRERZED. 2) SIEEXERAML,
B 3.0g 4. T 2.0 g HREE 1.5 g A/NRIFIHEE 8 A28 Ldlr) . B HiEiE K2
K 1(Scarbl) ., F2 LR —WEAHEG A IE B (Hmger) IR BURNIERE (Lipe) . BUIR & 1 E(dpoe) .
ATP 45 & B8k G5 (Abcg5). ATP 4G &Hitia ik G8 (Abeg8) . AMMIEAE PASO FIK AL 7
TAL(CypTal). [EEEATT oS5 G 8 A ZERF % T (Scap )y HNE X ZAKB (Nrih2) . %
Tl A 6 T RS 52 A o Ppara) T 8RR I T TN 52 1Ay (Pparg) = R (1 42 74 35t
# i (P<0.05 8 P<0.01), TR B FIEK 2 (Unsig2) FEFPFRIENEZE T~ (P<
0.05). 3) HIEWXEAMI, & 2.0 g AFMRE 1.5 g 4/R'E FIRIIE G R P450 Kk
R 11A1 (Cypllal)d UM ER P450 FKGEAL L 21A1(Cyp2lal) R RIES EE LR (P
<0.05), & 1.5g ARG LR StAR A2 2% P450 KRR 11B1(Cyp1161)EH 3R

IEWEE R (P<0.05), MIRE3.0g4. $HRE2.0g AMEEE 1.5 g AU R P450 Kk

Wk H . 2017-11-16

HeH: BERERRPFREER EE (81473562)

YEHZ A RS (1992-), B, WiThl 2 N, WiEotsed, Mo EiEE LIS 5T . E-mail:
QHL2826@163.com

EfEIEE: WA, B, WiLAFIN, E-mail:  pzq527@163.com
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51

R 1IB2(Cyp 1 1b2)F R FIE R T (P<0.05). I4h, SIEWXTHEALR, SHad
NERE IR StAR B AR IA R HEEA SR a B AR R G sk . ke W, MR R
SOMEL /N B S e A B U 5 i e, R A 2 PRIt 32 387 B SO , 3 T e I 7 P
55 EIREAE S A .
FBER] . IEHIBE R BPME: R R IEREIEEACH
HE K5 R589.2 ERAR IR A CEHRT

BEL SR R, NRAEFKFANRGREHG:E, HdEHEES FEUC
WIB: FRE, fREA LW SENVARERT . WTZEK (NE) BRREfT,
MR E B, CRFIRBNRELAA R, 6, AEEE AR TR, BIRKE
A KB R SCHRARIE N NEEAE . B PRIV « oy 1ML 1 55 VF 2 A8 MR 5 1A W
Mok R 0SB, V2 RO (i R AN RE A S mI e HIR =, 0 R AR 1 R 1k
R KRB IR BB & SR, SR LA 5 A B i iiE B D . BT RIRE A
BB T SFBWURE FR RS T REOFERE, DU e B, IREESE
WERAAL, FUEIAAR R, a5l A BERMVTEIE. B REISIE, H =M E
RGN, Horp, HhBRARIESOM B R SSIE S FHIE D) BE R R E V), R REAE B B R R S
B LRI EEA 5, SR 55 i S 0 A A AR 48 N [ P A B 37 T o LT A
JREREA g RE R, DA HE 5 258 v AR A 5 40 o) JEL 1 e JEL v b b L e s 17 LB 2855 % 1
A W1 BE rp RS ThiRE s IH R R S B AR L N K BB R, 2 5 MRS Fh N U S,
W PR B IR R KIS DRE . BRI, RS A SR HUAACE F 520 A B TR b B2 R
UEA AR B AT REN BT Rl A BT I B RO F2 ) 0 B e LA OB S JfE 5 52 A K o AT 9 A
ANROIRIE N R, B AF B R, S T RSB AR R s e Rim A
PSR AR SO B 9, IR AT T 428 60 J5 /0N B EL il e A8 0 e o L A
1 MRS
1.1 Ak
111 X5z LA Ak

RGP N ICR /N, AR (SPF) 2%, MEME, 6~8 s, 1A=H 18~20g, 30
W, W H v R-n I SE R s A IR AR, AR T Ligdh BE 25 R seish ¥ L SPF 2



W55, SIIVFATIES : SCXK (') 2013-0016, BH¥EHIES S : 2008001672050,
0 AL DR BB R PATRE (3795 1010011) T FI VL7548 B [F) B 24 A= LRE A BR SR A 7]
HAH RSB IR R 1
Rl ERARALCE 7K ORCEEEALD

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
TiH Items P& Content

JZ Kl Ingredients

FK Corn 52.40
/N Wheat 10.00
XK Wheat middling 10.00
A Soybean meal 10.00
¥ Fish meal 5.00
XS AI#T Chicken powder 5.00
fi¥ Limestone 1.20
il Salad oil 240
TRk} Premix 4.00
it Total 100.00

B 777K F Nutrient levels!

F4F4E CF 3.3
HEAR CP 19.2
FLRET EE 6.6
7K43 Moisture 9.9
FLK 5 Ash 5.8
S TP 0.85
5 Ca 1.11

HAth Others? R
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&3

V5 387K P N S2E. Nutrient levels were measured values.

2 HAih 432 Others contained the following: K [ T4 & B Asp 1.74%, J7& 8 Thr 1.05%,
25 Ser 1.06%, &R Glu 3.44%; R 1.67%, HZMR Gly 1.32%, NZE Ala 1.29%;
FIRZEIR Cys 0.36%, FZ L Val 0.94%, HZAMR Met 0.70%, FoZfE e 1.18%, 2K
Leu 1.75%; B4R Tyr 0.76%, XN AR Phe 0.92%, 2R Lys 1.42%, H& R His 0.56%,
WEIR Arg 1.30%, & BEZ Trp 0.26%, Cu 16 mg/kg, Fe 323 mg/kg, Mg 2.16x10° mg/kg,
Mn 162 mg/kg, K 7.84x103 mg/kg, Na2.24x10° mg/kg, Zn 140 mg/kg, 11.08 mg/kg, Se 0.37
mg/kg, VA 2.57x10*IU/kg, VD3 4.36x1031U/kg, VE 195 1U/kg, VKs20.7 mg/kg, VB 85.1
mg/kg, VB2 18.9 mg/kg, VBg 169 mg/kg, MHEL nicotinic acid 88 mg/kg, 7ZFR pantothenic acid
3.67x10* 1 g/kg, "R folic acid 5.52x10° 1 g/kg, A¥) % biotin 388 u g/kg, VB12 28.6 ng/kg,
JE#, choline 1.84x10° mg/kg.

1.1.2 259 550

RIPA ZHERAME RO (ECL) W& B B8 = RAEMKAARAR, REHE
[ A A AT & E (StAR) W H Abcam A F], /MNRB-WBIEE (B-actin) HLiAIH H
Sigma-Aldrich & 7] . Trizol X7 # H Invitrogen 2 7] ; PrimeScript® RT Reagent Kit. SYBR®
Premix Ex Tag™ (TliRNaseH Plus) Il 4 § TaKaRa A @; >KH Primer 3 (v.0.4.0) 7EZ83KfFi%
T 51 ¥ 3FZ4E Life Technologies 2 7 & Bo /) Bl B Joi Il k3K S 25 W BRI 5 (ELIS A) i 771 3 0
H 3% [E Cayman A,

1.1.3 e i

Eco-illumina SZB} 2¢ % %€ 7 PCR X (£ illumina A )+ EIx800 MR (Biotek 2
")) Eppendorf & EOAL (5417R BY) 4§,

1.2 Jrik
1.2.1 et

ANEOE M PETESR 3 d, MR EIL 24~25 g J5, BENLI N S A, B 6 R, Al RN
MH (HBEE). HE40gAHER: 40y (R« d: LM EHTETEN 88%].
3.0 g HIFRER: 3.0g (R - d); HEWH: EWREEN 66%]. 7 2.0 g H[FHE

g 20g (Hd); HEIH: EFEHEERN 4% Mg 1.5gdmEE: 1.5g (H «d);
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110

EELA: EREEREN 22%]. RIGHFEE, ERXBAST 100 g MR, BT HAMR
BORALE, SHEEEE, 24h ERERRNERE, REHEATE 100g: 4 M4
FEHRR R E M 24 h SRS R AR, 2508 24, 18, 12, 9g, B THARBRME, I
F 24 h FFEANRIAR RNFIAIRR, ST | KRR EIGE): B HES Rk
FR, T 14 do BN B BYOK, R 1 d FRERE, PSRN R AR
AEELR,

1.2.2 Bl R A&

TR 15 RAFES AN, B0 : 1) MIREREUL, 285 1miE, 20 CIR17,
TR BRI 2D A BIRECOME . BAR. FFIE. R, BRE CRID. S GRID FR
H (Mlg Fm), IHHRESIES, DIERRE (9 54E (9 WHERR: 3D BE LR,
3 A RNA, #illp-actin, St4AR. IR P450 KK 11A1 (Cypllal). 402 P450
FIE L 21A1(Cyp21al), LR P450 KA i 11B1(Cypl1bl). IR P450 K%Kk
R 11B2(Cypl1h2)% HE Al mRNA AHXTRIEE; 4) #ii'E LR E N, 0 StAR & AT
Fikg, 5) BUIFNE, Hhi4RE RNA, #Killp-actin. #JEE H Al (dpoal). HJEE H E(4poe).
ATP 255 @itk Al (Abcal) . ATP 455 G Ia ik Gl(dbegl). AL ER P450 Z %R Ak A
TAL(CypTal). ¥2HEE R BEHEG A 18R B (Hmger)« K% E NG E 2R Ldlr) s FEIE X 524k
a(Nr1h3 B LXRa) . FTIE X R2AKB (Nrih2 5 LXRB). it A4 W0 1A S 5 73805 52 A o Ppara
oY, PPARa) . 1 SE At A 189 5 7R G 52 ARy (Pparg B%, PPARy) . B J5i5 18 524K 1(Scarbl 5§
SRB1). [HEEEFT K 14545 [ 1(Srebfl 5L SREBP1). [E L K1 45 5 8 1 2(Srebf2 5%,
SREBP2). 3-$25:-3- W B 4G A Gl 1 (Hmges1) . BRISEAHEE AN [ 85 19t L 57 72 i
1 (Acatl) BEBUENEES (Lipe). ATP 456 &8k G5 (4bcg5). ATP 456 Gikiatk G8

(Abcg8) . [EREW T TG E AR MBIEEE (Scap). REBRFFIERE 1 Unsigl) . JE
B3R 2 (Unsig2) S5 1H R 2R ] mRNA A RIA &
1.2.3 SERF 5% % 52 2 PCR A& 3L A mRNA £k =

by RS YT BIR FH Primer 3(v.0.4.0)TEZL B/ A K, ZZFE Life Technologies A 7] |

W5 BT 5E o 4% IR Trizol W77 & YA B SR AE 515 LR R RNA; 165 RN AA &R 20 pL,

SONAEFF N 37 “Cx15min, 85 Tx5s, 4 ‘C; PCR ¥ [ Btk &N 20 uL, RNFEF RN 95 C



111 x3min, 95 Cx30s, 60 CTx30s, 40 M. HAIZEFE mRNA FHXRIEE ST A%, DA
112 IEEGHRAE NS AXIE, PlB-actin FEK Ct WMEAE NN S X IR, KA 2725 H 15k

113 mRNA X} Rk &

114 ACt=Ct gy — Ct yymmpm;
115 AACt=ACt y0m— ACt 530ma13
116 FIR 2% A mRNA FIX R IA =27 84¢,
117 e Cr 18 n AN O .
118 2 IR EEA A 53 B 51 0 FE
119 Table 2  Primer sequences of genes related cholesterol metabolism in liver
B AR GeneBank &% 5 Gkl P B
Gene name  GeneBank Primer sequences Product
accession No. length/bp
B-actin NM 007393 % 5" -TGTTACCAACTGGGACGACA-3’ 165
T 5" -GGGGTGTTGAAGGTCTCAAA-3’
Abcal NM 013454 W% 5"-AACAGTTTGTGGCCCTTTTG-3" 157
T 5-AGTTCCAGGCTGGGGTACTT-3’
Abcgl NM_009593 3% 5-GAAGTGGCATCAGGGGAGTA-3’ 124
TW#: 5'-AAAGAAACGGGTTCACATCG-3’
Abcg5 NM 031884 L. 5-TCACTTGCATTTGCTTCCTG-3’ 218
T 5-CTTCTGCTGGCATGATTTGA-3’
Abcg8 NM 026180 % 5-CCAGGAATCCTCATTCTGGA-3’ 236
N 5-TGGCCAATGGATGTGAAGTA-3’
Acatl NM 144784 L¥%: 5-TATTTCCACTCCATGCACCA-3’ 133
Nif: 5-ATTGGACATGCTCTCCATCC-3
Apoal NM_009692 I¥f: 5-TATGTGGATGCGGTCAAAGA-3’ 119

Nif: 5-ACGGTTGAACCCAGAGTGTC-3’

Apoe NM_001305819 Li#: 5-AACAGACCCAGCAAATACGC-3’ 149




CypTal

Hmgcr

Hmgces1

Insigl

Insig2

Ldlr

Lipe

Nr1h2

Nrilh3

Ppara

Pparg

Scap

Scarbl

NM_007824

NM_008255

NM_001291439

NM_ 153526

NM_133748

NM._001252658

NM_010719

NM 001285517

NM_001177730

NM_001113418

NM_001127330

NM 001001144

NM_001205082

i

ot/

i

e

T

e

i

ot/

i

e

T

e

i

Ei-

i

e

T

e

i

ot/

i

e

T

e

i

ot/

i

5'-GGTGATGATGGGGTTGGTAG-3"

5’-ACACCATTCCTGCAACCTTC-3"

5’-GCTGTCCGGATATTCAAGGA-3’

5'-TGGAGATCATGTGCTGCTTC-3’

5’-GCGACTATGAGCGTGAACAA-3’

5-TTTGATGCAGCTGTTTGAGG-3"

5’-CCACCTGTAGGTCTGGCATT-3"

5'-ACCTGGGAGAACCACACAAG-3’

5’-CTTCGGGAACGATCAAATGT-3"

5'-CTGGGAAGCCACATTTTGTT-3’

5-TTCACACTCTGGCTGGTGAC-3"

5'-TCCTGGAGATGTGATGGACA-3’

5’-GAGCCATCTAGGCAATCTCG-3"

5'-AGACACCAGCCAACGGATAC-3’

5’-ATCACCCTCGAAGAAGAGCA-3’

5'-ATTAAGGAAGAGGGGCAGGA-3’

5’- GCTGAGCACGTTGTAGTGGA-3’

5'-GCAGGACCAGCTCCAAGTAG-3’

5’-GGCTCACCAGCTTCATTAGC-3’

5’-ATGCCAGTACTGCCGTTTTC-3"

5'-GGCCTTGACCTTGTTCATGT-3"

5-TTTTCAAGGGTGCCAGTTTC-3"

5'-AATCCTTGGCCCTCTGAGAT-3’

5’-CCAGGAGTTCTGCCTCTTTG-3"

5-TTGCAATGTGATGGTGTGTG-3"

5'-AAGTGGTCAACCCAAACGAG-3’

5'-ACGGTGTCGTTGTCATTGAA-3"

232

248

198

178

132

158

239

198

125

220

198

232

121




120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Srebfl NM 001313979 L. 5-GATCAAAGAGGAGCCAGTGC-3’ 191
Tif: 5'-TAGATGGTGGCTGCTGAGTG-3"

Srebf2 NM 033218 L¥%: 5-GGATCCTCCCAAAGAAGGAG-3’ 147
Nif: 5-TTCCTCAGAACGCCAGACTT-3’

B-actin: B-NIZNEL[; Abcal: ATP 454 4521k Al ATP-binding cassette transporter Al;
Abcgl: ATP 454 F#5181K G1 ATP-binding cassette transporter G1; Abcg5: ATP 455 GfEiaik
G5 ATP-binding cassette transporter G5; ATP 4 & &% ia i G8 Abcg8 ATP-binding cassette
transporter G8; Acatl: BRIEHHNE A:RH[E BEME L2 I 1 acyl coenzyme A:cholesterol
acyltransferases 1; Apoal: i & Al apolipoprotein Al; Apoe: #fiE [ E apolipoprotein E;
CypTal: At 2 P450 KK TA1 cytochromes P450 7A1; Hmger: ¥2H 3L iGN A
R hydroxymethyl glutaric acyl coenzyme A reductase; Hmges1: 3-F23%-3-H 3L 13 — ok 4 g
A A 1 3-hydroxy-3-methylglutaryl-coenzyme A synthase 1; Insigl: #5275 %A 1 insulin
induced gene 15 Insig2: [R5 FE 5 FHEH 2 insulin induced gene 2; Ldlr: K% FENR & 24k
low-density lipoprotein receptor; Lipe: 33 HUKIEEE hormone-sensitive triglayceride lipase; Nr1h3:
JHAE X 24K o liver X receptor a; Nrl1h2: FHE X 52448 liver X receptor B;  Ppara: it %8 LA
R B 71 B0 52 /o peroxisome proliferators-activated receptor o; Pparg: 13 E ALY B 5E 7
TS 52 /Ky peroxisome proliferators-activated receptor y; Scap: [BFEIA T yofh45 6 & H 24 H0E
KM sterol regulatory element binding protein cleavage active protein; Scarbl: B ZEiFIE KK 1
scavenger receptor class B member 1; Srebf1: [&EE1 75K 1455 8 1 sterol regulatory element
binding protein 1; Srebf2: [HEE 15 [K 454 8L A 2 sterol regulatory element binding protein 2.

% 5 £3 10 [A] The same as Table 5 to Table 10.

R 3 F EARIEREEEACH A S 51 5

Table 3 Primer sequences of genes related cholesterol metabolism in adrenal gland

FER 4 R GeneBank &% S1¥F 3 YK

Genename 5 Primer sequences Product



141

142

143

144

145

146

147

148

149

150

151

152

153

GeneBank length/bp
accession No.
Fi#: 5-TGTTACCAACTGGGACGACA-3’ 165
B-actin NM_007393
Ti: 5-GGGGTGTTGAAGGTCTCAAA-3
L9 5-ACTTCCGGTACTTGGGCTTT-3’ 201
Cypllal NM_019779
T¥F: 5-GCTTGAGAGGCTGGAAGTTG-3
Fif: 5-GTATCGAGAGCTGGCAGAGG-3 140
Cypl1bl NM_001033229
F#: 5'-GGGTTGATGTCGTGTCAGTG-3
F#: 5-CTGAACGCTATATGCCTCAGC-3° 160
Cypl1b2 NM_009991
Fif: 5-AGTGTCTCCACCTGGAAGGTT-3
L3#: 5-CTCCGGCTATGACATCCCTA-3’ 151
Cyp2lal NM_009995
TiF: 5-ACAGCCAAAGGATGGTGTTC-3
¥ 5-TTGGGCATACTCAACAACCA-3’ 103
StAR NM_011485
TiF: 5-GAAACACCTTGCCCACATCT-3
B-actin: B-HLBNEEH; Cypllal: 4z P450 KL 11A1 cytochromes P450 11A1;
Cypllbl: #HHIf 3R P4S0 K 1 11B1 cytochromes P450 11B1; Cypl1b2: #lfUta K P450
KR 11B2 cytochromes P450 11B2; Cyp2lal: Ui 3R P450 FKiE K 7t 21A1 cytochromes
P45021A1; StAR: KR A A T steroidogenic acute regulatory protein. % 11 [d] The
same as Table 11,
1.2.4 Western blot £l StAR £ A X R IA &
K H] RIPA ZMRALFRHEL, WS R B IE T RUE B, I AL B, RIKHAT R

PGB K el B — P A Vel TP A, ek, BREERE, Hi, —

HAMXN RIEE.
1.2.5 ELISA #6300 MLy 17 J53 i & &
A5 PR B8 /N BRUMLTE B, AR 4R /)N BRUEZ 5 B ELISA R 7 & it B Bk AT e, A i

JR B 5 &



154

155

156

157

158

159

160
161
162
163
164

165
166

167
168

169

170

171

172

173

174

175

176

177

178

1.3 Hda i
KM graphPad Prism5.0 T MV AFREAT 15 B S ge it e b, b, ARE AR A EEN&E
(repeated measurement) J5i%&Eit, M 42 B4 SIEWE M IRA R 2 R Bk as iR A
I 25 P8 R0 K FH B R J7 2041 (one-way ANOVA) #EATSETTH /i, P<0.05 RoREFIESR
i ERAEEEE L.
SR 50

2.1 BH/DNRAAEZEL

BN RN AR E AR K, 258 15 RIKEK S 30 g SIEW M BALE, £%
AN S 4.0 g /N RARE IS %, HERWAEZE (P>0.05); 2RI, M5 KiL,
HE30gd. HE20g HAHE 1.5 g A/NRIEEEE THE (P<0.05), HARETNES5H
TEAEMRME. SRR, 3.0y (R d) HEBERMEAER S/ RARE R T %,

40 -
JJ;‘H' X 4

GREC TR
w3
2 !
et 5504

+++++

-
o
1

s &
Body weight (@)
S 8
ﬁ
*

X% (days)

el SR LR S IR AR ZE R B2 (P<0.05).
Date points with “*” indicated significant difference compared with normal control group (P<<0.05).

1 SR EA L L

Figl Comparison of body weight changes of mice among groups

2.2 /NERDE AR T AR R B A
2.2.1 LIERTE S O IEEESE

& 4 nfA, SEFEMBALLLR, SEad /R0 E S TR (P<0.05. P<0.01
B P<<0.001), HBEHEE K FECEHEAC: R, SN ROIEREE TR 2
(P>0.05), 7~ A /I BRC 0T 52 B A 2 )20 e
2.2.2 FFRER & 5 FFIERR 208 4

B 4 A, HIEEXRA A, S ad/ AT & 235 T (P<0.05), JLHLL
WEEMA30g (R D RUTFMEHREEE (P<0.001), M HAFEfREHEE T (P



179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

<0.001), FRFEEE/NRATIE SRR, R85 TR LA 2 AR A R,
2.2.3 L & 5 IR H0R
HI%% 4 TN, 5 000k 2 P A, 4 2 /0 B I i B2 25 1 B (P<<0.05 B P<<0.001),
THUBEERE30g (R «d) KUFHSAREE (P<0.001), HIEE30g4l. HE
2.0 g AN RS AEE SO B3 TR (P<0.05), RTEEE /RS IE I 8245,
2.2.4 PRIERTE 5 R ER A
I 4 TR, SIEFEXRALR, HEErE3.0g (Hod) KUUT IS4/ RN
BFE TR (P<0.001), HMERBBAEI N, R 2.0 g HAREMREE (P<0.05),
AREEIE3.0g (R« d) KLUFH/N R 2245 HAR A B S5 R .
2.2.5 Jia iR 5 AR R SR
4 T, S5EHSTRALE, WMERE3.0g (H «d) KLLUF IS4/ 8RR =
wE TR (P<0.01 8 P<0.001), HMMRfaEtA I TR, HApEe 15 g AR REE (P
<0.05), FRTREEIE3.0g (KR« d) JKLUFH/N AR S BRE AL, 1 I 2 245,
HAFEDIRE T I
2.2.6 AT R 2 AIREE L
H15& 4 W1, SIER M HALE, SHEEHMREBIAE FEAEE (P>0.05, H#E
7 2.0g AMEEE 1.5 g HIM S AIBEOIL B ETHm (P<0.01 5L P<<0.001), 33X 35 B AHX {4 =
AT S, N RS A R EAE, FIRHEE /N R AR E T S R AR EUE T, 32
AN RN B SR AT ] R R R
BAZ s TR B A AL G A MR B IR B B K, L CR AR AR B
(=g EOTIPOE -SANiO} - AL =2
Fa /NN PTE S SR BUR AL
Table 4 Changes of viscera qualities and viscera indexes of mice
#15] Groups
T H IEH XA Hra0g4 HE30g4 HE20g4d HE15g4d
Items Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding

group group group group group



202

203

204

oI T

Heart quality

ISR %L

Cardiac index

JFHE o

Liver quality

JFF RS £

Hepatic index

R i

Kidney quality

(R iR

Kidney index

IR

Spleen quality

R 4 K

Spleen index

i i o

Thymus quality

i et A

Thymus index

SEHRE

Testis quality

= DAk

Testis index

0.142+0.012

0.005+0.001

1.677+0.150

0.055+0.003

0.460+0.017

0.01540.001

0.109+0.016

0.004+0.001

0.057+0.010

0.002+0.001

0.211+0.024

0.007+0.001

0.122+0.003"

0.004+0.001

1.518+0.149"

0.053+0.005

0.420+0.042"

0.015+0.002

0.105+0.017

0.004+0.001

0.056+0.007

0.002+0.001

0.175+0.024

0.006+0.001

0.114+0.016™

0.005+0.001

0.958+0.065""

0.039+0.002""

0.316+0.025""

0.013+0.001"

0.067+0.006™"

0.003+0.001

0.038+0.007""

0.002+0.001

0.195+0.014

0.008+0.001

0.098+0.011"*

0.005+0.001

0.824+0.057""

0.040+0.003""

0.267+0.015™*

0.013+0.001"

0.042+0.012""

0.002+0.001"

0.032+0.012""

0.002+0.001

0.185+0.016

0.009+0.001™

0.082+0.012""

0.005+0.001

0.736+0.068""

0.041+0.001""

0.249+0.028"*

0.014+0.001

0.041+0.011"*

0.002+0.001

0.016+0.006""

0.001+0.001™

0.192+0.023

0.011£0.001**

CRr Ok IR IER R LEE R 82, (HEATR P AE I 8<0.05. <0.01. <0.001.

TR

@

, “#*” and “*kk” gl indicated significant difference compared with normal control group, but the



205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

P-values of them were <0.05, <0.01 and <0.001, respectively. The same as below.
2.3 R L[] AR A [ Jod A D PR R AR A
2.3.1 JIH [ A S O A

2 5 Al SIEWERTRA R, BEEE3.0g (R «d) KLU FMEA Ldlr F1 Scarb]
REMRIEEEE B (P<0.05). ©ITREEZIFEH%A (LDLR, HERF4H )y Ldlr) A
B 5 IE K2 K | (SRB1, HIERIA AN Scarbl) BT T 20 45 N\ JH [ 5 (4 B2 4K, k4
RPN, RIS RS, WSO LR R R, N BB Ll B R
AREEPE B, DA A 40 F5 N 1 7 1 [ 5

5 TR AL R e AR DGR R s A Ak
Table 5 Related gene expression changes in liver cholesterol uptake process

285l Groups

W= IEH A Ha40g4 fe30g4l HE20g4 e 1s5gd

Items Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding
group group group group group

Ldir 1.00+0.30 0.78+0.11 1.79+0.33" 2.51+0.47" 2.06+0.36"

Scarbl 1.00+0.25 1.36+0.14 1.87+0.39" 1.90+0.38" 1.75+0.38"

2.3.2 JHEEEE LR

R 6 1l 51, SIEWXRALE, MERE3.0y (R «d) KU THEH Hnger 5 H
[2IEW R EIf (P<<0.05 8, P<0.01), 1fj Hmgesl 3R MR E TR Z41 (P>0.05). H
TR R A )5S (HMGCR, HILF A Hmger) 22 540 M A R & I 1 5 & &
AR, phgE RARR, R ASE, NRTAIRGE A Hmger N FIE B, DMEHERT
2P P 7

6 AR [ A i R A G AR R R AR AL
Table 6 Related gene expression changes in liver cholesterol synthesis process
¢8% Groups
=]
IR0 2 HEa40gd HEaE30egd 204 HE1s5gd

Items
Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding
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224

225

226

227

228

229

230

231

232

233

234

235

236

group group group group group
Hmgcr 1.00+0.32 1.01+0.48 2.55+0.92" 5.63+2.42™" 9.00+3.93*"
Hmges1 1.00+0.13 1.33+0.06 0.92+0.19 1.65+0.88 1.60+0.65
2.3.3 I B A7 R
M 7 AT%n, SIEF AR LR, 3.0 g A 2.0 g 4 Lipe B FRIEEZ b
i (P<0.05), Tfe#EEEILIT Acarl FERFRIETEZ AN (P>0.05). XiEoR, =HlRE
Ja, /NS B Lipe FERIRIE,  DAGEIE 40 P9 T30 A 155 14 PO REL I 7 2 A Dy it
FELI 1, (A2 L T 5 DA SRR JEL ] B SN AN A
R ERE [ A A7 I R A SR JE PR R IE e Ak
Table 7 Related gene expression changes in liver cholesterol storage process

2B 5 groups

iH IEH XA HEa0g4 E30g4l HE20g4 HE15g4

Items Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding
group group group group group

Acatl 1.00+0.19 0.83+0.11 1.06+0.20 1.05+0.17 0.79+0.22

Lipe 1.00+0.15 1.34+0.11 2.41+0.29" 2.52+0.24" 1.34+0.26

2.3.4 RH[EEE kR
FFE

i 8 Al4n, HIEW G IRALLEs, B 4.0 g 4 Apoe. Abcg5 N Abcg8 FEIK ()35
YE

ik
A RFRN (P>0.05), MM, HMERAE3.0g (R +d) KUFHEH LRIEFEK RS
# FiR(P<0.05), AN &4 &4l Apoal «Abcal Al Abcgl FE R ik ) B 3 2846 (P>0.05)
KRR, RS a0 SR AR [ O L, I A R
RS JHEAH [F A O R A SR AR PR R IE AR A
Table 8 Related gene expression changes in liver cholesterol outflow process
85| Groups
=] TE 0 R HE40gd HE30gd BE20g4 BE1s5gi

Items Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding

group group group group group
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238

239

240

241

242

243

244

245

246

247

248

249

250

251

Abcal

Abcgl

Abcgs

Abcg8

Apoal

Apoe

1.00+0.20

1.00+0.18

1.00+0.49

1.00+0.38

1.00+£0.21

1.00+0.27

2.3.5 JH[E B (L AR

1.02+0.24

0.70+0.23

1.31+£0.48

1.37+0.06

1.03+0.30

1.45+£0.47

1.18+0.20

1.13+£0.27

2.2940.14"

2.39+0.38"

1.23+£0.59

1.70+0.53"

1.14+0.06

1.384+0.30

3.67+0.58""

2.49+0.33"

1.01+0.20

1.82+0.39"

0.88+0.15

1.29+0.19

3.76+0.37""

2.16+0.23"

1.14+0.26

2.21+0.81"

H1% 0 A4, 5 1E 5 AL He e, BR & 4.0 g 41 CypTal FER 0 2Rk 6 5.5 4816 (P>0.05)

Ak, HAhI L NRAITFIE CypTal F1 Scap FER ) FEL B2 FiF (P<0.05 5 P<0.01). iX

P, AR R ANER T /0 BT AE [ B A SRR R KL A

*9

i

Items

CypTal

Scap

IEH XA

Normal control

group

1.00+0.33

1.00+0.13

2.3.6 HHEEEERES

HEd40gd
4.0 g feeding
group
2.16+1.29

1.93+£0.17"

FE P JE 1 A Ao R A SR R R R B AR A

¢85l Groups
ftr3.0g4
3.0 g feeding
group
6.73£3.17"

2.02+0.11"

HE20gd
2.0 g feeding
group

12.43+3.94*

2.69+0.35"

Table 9 Related gene expression changes in liver cholesterol metabolism

HE15gd
1.5 g feeding
group

20.87+4.05*"

2.08+0.59"

R 10 WA, SIEW A, a8 rE 3.0y (H «d) KLU NS4 Nrlh2, Ppara.

Pparg R FREKEE I (P<0.05), Insig2 ZEFIFREEZE FH (P<0.05), &4l

Nr1h3. Srebfl. Srebf2 Fl Insigl JERFIFRE N LR ZEZN (P>0.05). Xitn, #H#EEE

/N BV PR A [ 15 1 5 AU O P IE X 32 4RB (LXRB, R 508 Nrlh2), iS4y

PRI T 0T 52 A o(PPAR e, BRI FF5 2 Ppara) . i E ARG VR I 5 75 0% 52 740y (PPARy,

SENAT5 0 Pparg) i, LA 5 IH & I (0 RS A1

R0 PP AL P A A AR A R R A AR A

Table 10 Related gene expression changes in liver cholesterol homeostasis
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253

254

255

256

257

258

259

260

261

262

263

264

265

2B% Groups

Y| 10 2 FEad40egd HEaE30egd FE20egd FE1s5gd
Items Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding
group group group group group

Nrlh2 1.00+0.23 1.05+0.10 1.57+0.28" 1.78+0.18" 1.40+0.21"
Nr1h3 1.00£0.17 1.15+£0.29 1.35+0.60 1.06+0.15 1.33+0.38
Ppara 1.00£0.36 1.18+0.42 2.9240.83" 2.75+0.46" 2.52+1.01"
Pparg 1.00+0.29 1.92+1.38 2.65+0.59" 2.50+0.71" 3.30+1.49"
Srebfl 1.00+0.08 0.65+0.32 1.11+£0.23 1.46+0.40 0.66+0.11
Srebf2 1.00+0.16 1.00+0.08 1.20+0.39 1.35+0.21 1.33+0.33
Insigl 1.00+0.23 0.57+0.04 1.03+0.21 1.56+0.29 1.79+0.82
Insig2 1.00+0.24 0.91+0.19 0.32+0.07" 0.20+0.04" 0.24+0.06"

CRfy EIREE R, P SRR JC AR LB R A Ja 0 /) ST A 1 5 ple AN A QA S 5
PRI RIS B A — 2 RS, R /0N BT B B PR T 200 P M [ P A 25T i ) 2

o>
[aYay

o

2.4 B IR I A L FEL T A 1 A B O AR R R R R R A AR AL
115, SERSBALE, SE20g HMEE 1.5g4 Cypllal. Cyp2lal F
R RIELEE LA (P<0.05), & 1.5g 4l StAR 1 Cypl1b1 FERX [HFRIEEE L (P
<0.05), H#EE3.0g4H. B 20 g HMEE 1.5 g4 Cpl1b2 ERMERXEETIH (P<
0.05). HHT StAR 1 Cypllal /&' i 5 o7 4 it ro fF [l e 6 A Sy 2 0 It i 1) O B R 1ok g
Cyp21al I Cypl1bl Ji J iz & i 77 [ i, SX B, R4t 48 £ 5 /N BB b i vy 3 5
JIFL I 52 A P T BB S 3 A SE IRL A S P RS R T Cyp 1102 2 e [l 45 i ) 6
g, Cypl1b2 FPRIFRIE TR/ ™% 42 1 Ja /K AR R i o
TN Bl R A P R R 1 Ay R o R o R R DR R A AR A
Table 11 Important gene expression changes in the process of adrenal cortical cells cholesterol
converted into corticosteroids

UgE| 283 Groups
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267
268
269
270

271

272

273

274
275
276
277

278
279

280
281

Items IEF TR W 40g 48 HWE3.0g4d Ea20g4 BEE15gd

Normal control 4.0 g feeding 3.0 g feeding 2.0 g feeding 1.5 g feeding
group group group group group
StAR 1.00+0.17 0.90+0.21 0.98+0.14 1.16+0.35 1.39+0.22"
Cypllal 1.00+0.28 1.10£0.42 1.03+0.20 1.69+0.54" 1.57+0.21"
Cyp2lal 1.00+0.17 1.00+0.26 1.29+0.29 3.51+£0.21" 3.27+0.21"
Cypl1b1 1.00+0.16 0.85+0.13 0.77+0.13 1.16+0.05 1.35+0.18"
Cypl1b2 1.00+0.16 0.68+0.07 0.49+0.27" 0.45+0.13" 0.40+0.13"

2.5 B LR StAR A RIEZL

HE 2 T, S5IEESRARE, SEad/0RE LR SAR & AR BN EH 5%
FREAX, MERGENFKmIEGEE, RrEeE/NRE LR StAR & A 2 IMALEMERIE,
DA 28 AL ] e 2 A 25 RS S [ i 3%

IEES B BaskA e Balsss

Pactin | - S — — S | 12 kDa

Sk — s a— | 37 D,

K2 S4B StAR B HRIE L
Fig.2 Comparison of StAR protein expression in adrenal gland of mice among groups

2.6 FEENE/IN AL 52 o B 9 30 11 5 1

K 3 A, 5IEHESRA LR, 5 4.0 g 4. HE 3.0 g /0BG &R B &8s g
B, TR 1.5 g /N BRIILTE RS S LA, S S R AL AR H ) T
EHER (P>0.05).

2500+

20004

F JFER (pg/mL)
> o
8 8

5004

0= T T
Qv
¥ &

m ‘@\(
Nl )
R " - L
W ‘gw:{ N {J«\ &Q}

K3 B2 /N BT R o A 2 LA

Fig.3 Comparison of serum corticosterone content of mice among groups
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289
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291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

3%
3.1 EHIERER/NRAE, R

BRI RIEARR TR, KRR EA L0 5 IR RE T, SEH
FH BRI RN . BAIE (NE) SAKANTH, WS, HTm, s -
VAT I, EIANTE, B AR IUAT, FA AT, AT IR FLATFARE, $RE LUNE A (&R
- 2R ) o HIAEIRE, ARELT A E B RN B R SR A A S s R
WIRAI R o B AT, B T AR B B ONAS 2 5 5 e LA FUE I T e P LE 8 4% TE iR
b B R IR A BUR G B AR R, H A, WL H B R AR e R B
MWIRIT S MAEH R, ke s L DA ENVRARE R H, SR, a2 b BSR4
MR S L 4R £ R LA 2 D SR S R, X T BT R . 7E—E L
1122 N R4 30 €0 S R S T B VF 2 IE TR, o ) 75 S8 MRt o) 158 B S AR AR
5 FHLENE R ZA T B, BHRE R bk B oK, EEA B 52T
i fie % 308 1o 1 R B A S R 7 SRR O3A (FOXO3A) ME R H 2 (MT2) [13& 1,
ORI G0 2 E AR T o LR, B BB S R P R KPS, RIS B G
RIS, JBRERFEAEKE T 1 UGF-1) MK TR, 1 IGF-1/18 8 A5 5l B T 1 5 4% 51 4%
TP, SR, KGRI,

KR GIREZH], X TAREL) 25 g () ICR HEME/N R, W XA/ 24 h i E
HE N 4~5 g, FIZIR 4.5 gL HIRE 18%), 1M IEH F & & 1) 88%[4.0 g/( A ),
AR GARER 16%]4 85, R E IR RN, %R IE TR 66%[3.0 ¢/
(R d), JBEELHERE 2% 85, NRARE, O FFIE. IR BTS2 8
BEYE; MERIEFEEE RN 44%[2.0 g/ (A -, FHEEL SR E 8%] & 33%[1.5 g (R O,
BEELNIRER 6%]45 &5, NRAE KR ZER T MR, &8RN, 23 MIEE
BEETRL - ANEEWIGAR L, — AR apiEE EREeR 2/3 Db, w5 B8
FE B RRS FEAE, LU SO AN AT, i AR AL L SR AL B e B . MHERRUIE TR B,
TR T B e SRR R TR, ISR AE B AN ML R, RS SRR, TR e R
R A AR FD, T PR S A s, 5 SO S A T R BRI, L 2 E R B i T AR
FH ARG LR, BeAh, PR mT i B A SR 10 A B A 0 TR S A i, e o 7
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310
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312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

ST HE SR 1) AR B RE ) T i BRAI, $OR T AR A S AR T IRMEIE B W0 e i o G 5 P4
AR PR I % B 2H /0N B 8 T R W) v T IR O R AN B AR TR B R R R
WIS TR, $RORAETE T REAN AR HI S & R
3.2 RS /I BT A e A4 11 5

IR I 2 SCRRAE ST, )2 A TS g, IR TETE B 0 Ak A AR 175 0 0 A LA
FEA L ARTE A U T B A S IR PN PR AN S R o 8 2 S I A AL AR 1 LE T
g, ARG REFY, HHRIEFHEE 66%LL LHHI[1.5~3.0g (R - 148G, MR
JI Ldlr. Scarbl. Hmger. Lipe. Apoe. Abcg5. Abcg8. CypTal. Scap. Nrlh2. Ppara. Pparg
BRI BE L, 0 Insig2 FEFRM RSN EZE T, RaEalpEd Ewtas
2/3 LAEIS, ¥ KRR RS, SR AE L AR DR P L A 2 B0 2 R
LS ARIK . WL, LDLR £ 2 G40 MR 25 IR 2 A s I S AR, il i
MG R B IR 1, PR A IR A, A SR BRI 2 E R A, UniE
OB, AN 4R R % B R A AR XS ARUE Wi SR LDLR D Rg 53 -5 B0k 9 IR AR5 3%
AL, SRBI & H M — BN 1 s & IR B 2 Ak, E20 A THHIE, B RERE S & B IR
WALSE, ERRERAMEEEEA . SHREREREA R OBUREEREAS4SE,
FEZ GRS s, ERRANE A SNSRI E R, DL s TR, ol g —
FhHLBN KRR AE AL 73 7. HMGCR 2 {4k 4H A pAy L] I\ Sk 4 0 RSt il , % 8 2 I [ e
R BB BT S R, KIEFE bR & )5 /N AT IE S 5 I R &k
JIFL I 2 (308 1) 6 38 1) A A AR TR B, S SSOUE A R v [ 1 25 T B

UeAh, JBE RS Ta¥etlr BE(HT Cyp7al FE DK G ) T IE [E REAQE VIR BRI S 1 28
PREEG, JEZ R4t KT 15 (FgF15) &2 7, ATP 454 & sk (ABC)
FIERL I ATP 85 & S5 1878k G1(ABCGS, HIE K 44 4 AbegS)Fl ATP 45 & &% 15k G8(ABCGS,
FIER 441y Abeg8) e i 40 i /N i w51 g P VR A, 8 D T AR, 2 O T e g PR
WSO IE 3 A 55 7 T R 5 EE AR FHU2-131, 1 ATP 45 4 & 4518 7k AL(ABCAL, HERA N
Abcal)Fl ATP 456 Bi%is 1k GI(ABCGL, HEEK 4N Abcgl) T E T fe /& 25 A [ B 1) 3 [r)
a1 RO A% P 2 A R SR A — S R TR A S A e s DR 105160, b BF D X 52 #A8 o (LXRar,

FER AN Nr1lh3). LXRB. i A Y R 38 58 5 30E 52 A8 (PPAR) S8 33 ml i@ 75 Ldlr.
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Scarbl 3 [ {1 2 12 o 5 RH [ B (04, PPARoE I R b 35 P 1K) DU SR 26 4 (1 40 24, 17
PPARYZ: 5 #5 | 1 & H R T TR AR A DGR IR 1 208, A TT AL PRS2 16 FH 1) SR 240 0, [
Ut, LXRa. LXRB. PPARaFI PPARYHY A A i 5 HH [ BERRAS (1) 5G4 7o 4 Jakulj 25012
WFTE4E RN, IR FE 4% 4R & 5 /N BT IEE I 4 Abegs F Abeg8 DR i) 321k LA il /s
i L 2 MR AT, RS 18 CypTal B DR A 2 3 Jin o fIEL ] Je 2 A R AR+ R AR I AR, R
W3 EIf Nrlh2 M1 Ppara. Pparg F2RI I 365E 52 5 1875 M & B A2 24P .

3.3 S A /0 BB b I E R A R )

B A L A A iy RS o i 2 AR RS, UL B R S R R A B
B, 254 dr A E S AN AQHR T LR, T B BUECR & BOE AR O AR AR B A
AR, AR, ERIEE RS R 4% &0 EAI[1.5~20g (R« d) 148E, /D
BB R 25 5 o R UL I T O AR I 1K) Cypl1al 3 BRAT R 5 98 25 A BT 1) T 1 5
Cyp2lal [MRIEI 2 LA, PRI M 42 40 €0 J5 /0N BB L e i 4 i 71 O ] P2 A A i
N B TR AR FR A T i OIRAS s eAh, $ZMRIER IR RN 33%[1.5g (R +d) ]
AR R A )G, StAR FF 5 StAR B H LA K g it B ot B G 11 FR A 1 A Sk X
Cypl1b1 WZIESE w25 EAR, T 2wht 1 [R5 g 11pF0EE 2 LR Cypl162 (FRIL 35
R, AR R JEE A A ) B i 0 BB R 5 A i A UL 3 B AR A A B ) e i
FE B 5R, LAHRAIL B 22 (it 2 I ] A 20 b s A RIS ] e T 5 L B I I o B
{FL R T [T 5 i R A o AR, (BASE R, DUR DAL HIR IR 1% B & 88% M1 66%4%
B 1K /0N BRI 2 SR R £ e B, R RS B R £ R 1 B TR R R — B
A, RN B £ o R T R A 80 A A 7 B R 5 Y SR T R T 7 N L8 e ) 552 o 25
BIRARAL, H25 5 EACH 2 RS A 5% .

4 4 #®
© B EEEARE U3 LR R ICR /N R E &I, S
FETRAE . MRS EAE, UG ODBERTEBE, 10 RS R B, SRR RS
AR B SR R S R B B, T A B AR B B BRARY R Jy R, AT AN R i 4K
firE
@ KBRS HIERE S, DRSS IRE R, & SRS O R R k7
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Effects of Dietary Restriction on Cholesterol Metabolism in Liver and Adrenal Gland of
Mice
QIAN Hongliang PAN Zhigiang WANG Xiaomin LU Tao FANG Zhaoqin
(Basic Medical School of Shanghai University of Traditional Chinese Medicine, Shanghai
201203, China)

Abstract: This experiment was conducted to study the effects of dietary restriction on cholesterol
metabolism in liver and adrenal gland of mice. ICR male mice were used as the study subjects,
with adaptive feeding 3 days. After weighing up to 24 to 25 g, they were randomly divided into 5
groups with 6 mice in each group, including normal control group (free feeding), 4.0 g feeding
group [feed intake: 4.0 g/-d per mouse; restriction ratio: 88% of normal feed intake], 3.0 g feeding

group [feed intake: 3.0 g/d per mouse; restriction ratio: 66% of normal feed intake], 2.0 g feeding

e = N =
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group [feed intake: 2.0 g/d per mouse; restriction ratio: 44% of normal feed intake] and 1.5 g
feeding group [feed intake: 1.5 g/ d per mouse; restriction ratio: 22% of normal feed intake]. It
was free drinking for all groups. After feeding restriction for 14 days, the mice were executed, and
the heart, liver, kidney, spleen, thymus and testis were weighed and the organic indexes were
calculated. The total RNA and total protein of hepatic and adrenal tissues were extracted. Then,
cholesterol metabolism related genes mRNA relative expression levels were detected by real-time
quantitative PCR technology, and steroidogenic acute regulatory protein (StAR) relative
expression level was assayed by Western blot method, and serum corticosterone content were
tested by enzyme-linked immuno sorbent assay (ELISA) method. The results showed as follows: 1)
compared with the normal control group, the body weight of mice in dietary restriction groups was
lost in different degrees, and the heart, liver, kidney, spleen and thymus of mice in dietary
restriction groups were shrunken in different degrees. 2)  Compared with the normal control
group, the expression of low-density lipoprotein receptor (Ldlr), scavenger receptor class B
member 1 (Scarbl), hydroxymethyl glutaric acyl coenzyme A reductase (Hmgcr),
hormone-sensitive triglayceride lipase (Lipe), apolipoprotein E (Apoe), ATP-binding cassette
transporter G5 (4bcg5), ATP-binding cassette transporter G8 (4bcgs8), cytochromes P450 7Al
(Cyp7al), sterol regulatory element binding protein cleavage active protein (Scap), liver X
receptor B (Nrlh2), peroxisome proliferators-activated receptor o (Ppara) and peroxisome
proliferators-activated receptor y (Pparg) genes in liver of 3.0 g feeding group, 2.0 g feeding
group and 1.5 g feeding group were significantly up-regulated (P<0.05 or P <<0.01), while the
expression of insulin induced gene 2 (/nsig2) gene was significantly down-regulated (P<0.05). 3)
Compared with the normal control group, the expression of adrenal cytochromes P450 11A1
(Cypllal) and cytochromes P450 21A1 (Cyp21al) genes in adrenal gland of 2.0 g feeding group
and 1.5 g feeding group were significantly up-regulated (P<0.05), the expression of St4R and
cytochromes P450 11B1 (Cypl1bl) genes in adrenal gland of 1.5 g feeding group were
significantly up-regulated (P<0.05 ), and the expression of cytochromes P450 11B2 (Cyp1152) in

3.0 g feeding group, 2.0 g feeding group and 1.5 g feeding group was significantly down-
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regulated (P<0.05). Additionally, the adrenal StAR protein expression of all dietary restriction
groups was strengthen, and it was strengthen with the feed intake decreasing. In conclusion, the
organism metabolism such as spleen, thymus and liver are affected by extreme dietary restriction,
and then the hepatic and adrenal cholesterol metabolism and conversion are affected.

Key words: dietary restriction; mice; liver; adrenal gland; cholesterol metabolism;



