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Effect of tumor size on the expression of adrenal cholesterol homeostasis
molecules in H22 hepatoma-bearing mice
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(Basic Medical School of Shanghai University of Traditional Chinese Medicine, Shanghai, 201203 China)

[ Abstract] Objective To study the effect of tumor size on the expression of adrenal cholesterol homeostasis mole-
cules in H22 hepatoma-bearing mice. Methods Two hundred and twenty mice were injected with H22 hepatoma cells to
their right armpit. On the 11th day after injection, the mice were sorted according to the tumor size. 18 mice with large
tumor (large tumor group) and 18 mice with small tumor ( small tumor group) were sacrificed, and the tumors were
weighed. A control group consisting of 18 normal Kunming mice was also included in this study. The plasma TC, TG and
HDL-C were detected using total cholesterol, triglycerides or HDL-C assay kits, respectively. The mRNA expressions of
Srbl, Ldlr, Npcl, Npc2, Stard3, Hmgcr, Lipe, Acatl, Abcal , Abcgl, Srebp-lc, Lara, LxrB, Rxra, Apoal and Apoe were
tested by real-time quantitative RT-PCR ( qRT-PCR), and Gapdh and B-actin were used for normalization. SRBI and
ApoAl proteins were analyzed by Western blot. Results The tumor weight was significantly higher in the large tumor
group than that in the small tumor group (P <0.05). Compared with the control group, the plasma HDL-C was significant-
ly decreased in the two hepatoma groups (P <0.05). The expression levels of Srbl, Ldlr, Apoal mRNA and SRBI protein
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were significantly increased in the large tumor group (P <0.05 for all). The ApoAl protein level was significantly higher

in the large tumor group than that in the small tumor group (P <0.05). The expressions of Acatl, Lipe, Abcal and Abcgl

mRNA were significantly lower in the large tumor group than those in the small tumor group (P <0. 05 for all). However,

the expressions of Srebp-1c, Lxra and Rxrao mRNA were not significantly changed, then, Srebp-1c, Lxr and Rxroe mRNA

expressions were significantly up-regulated in the small tumor group (P <0.05). The expressions of Hmger and Apoe mR-

NA were not significantly different in the two groups. Conclusions

In hepatoma-bearing mice, due to the adaptation to

tumor-induced chronic stress response, the adrenal cortical cells can effectively utilize intracellular cholesterol to synthetize

cortical hormones.
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AR G A BE AR REYEARFRA
A, G BN Ak 24 & G R ECL i & H Pierce
YN

1.1.3  f¢8%

EIx800 Ui 54 ( 3¢ [ Bio-TEK /A 7] ) , EIx50
A B L (25 [ Bio-TEK A #]) . 5417R 1%
RN OHL (5 E Eppendorf 23 ) |, Eco-Illumina
S5 E B PCR X (36 [E Mumina 22 7)) , GBOX
CheMI HERATHH 5 73 BRS¢
1.2 A&

1.2.1  H22 &/ U B g ST

BEALER 30 H/NEUEE 5 X B4, 575 220 H/NE
T R H22 JFF9R 1 /3R A . IR i R I
TRFPZRAET-196°C AT ) , B H 0. 2 mL (4 ik J&
1 x10" 4~/mL) ,

1.2.2 /MR A B S4B E

SR FHUEAR R RORS B D0 2t/ BRI Pl e I AR
(a) FIE B2 (b)), 3l 2 i AR R A =X v =
0. 5ab® AR JC/IN , 4 BRI AR B /NHE T | 36
PRI R 18 K RIS/ NE 18 H | [RlBf £
HEHY 18 HIEH /IRy TE X B T4 i
TEAIMLIS 55 11 RACFCIR AR IR A/ INH T8 40
VAN 182 2011 0 =1 o L o 7
Za/MNRH TR,

1.2.3 AR A

Fie RGN B 8 P B L 1) 0 s R AT B A DU afn
IRl = v R R A I S
1.2.4  SEEFHEOGE R PCR R SE P 3Rk



rP [ SRS SR 2015 4E 6 45 23 #4553 8 Acta Lab Anim Sci Sin, June 2015, Vol. 23 No. 3 241

EFUEs1 ¥ 5% Primer3 (v.0.4.0) 7E4k
B R(Z 03 1) , 4T Life Technologies /A ]
G BEPSERL, %18 Trizol 17 & UL H AR I
JRE RNA 3905 SR S AR &R 20 L, B Bz 4% 1F
37°C x 15 min,85°C x 5 s,4°C (3% 5% 55 [ 72 5 445
AT DAECHS AT Do AR B A ) S B ) s PCR 9
WR AR ZR K 20 pL, W FEF K 95°C x 3 min,

x1 DEETHTI9T

Tab.1 Sequences of the mose primers

95°C %30 5,60°C x30 5,40 cycles, FePIAIXT ki
OISR 2 AT AR H LA e R
20,k GAPDH Fll B-actin FE[A Ct ¥I{EAE NS4,
ACt = Ctygympm — Clysop (LT, COE Y 1S 0 A1
FRILPR 5 ECBUE ) , AACE = ACT B4l - ACT %t
HRAL, H BRI Rk i =27 %47,

HH mRNA J7515 L2l Tm {H 774/ bp
Genes mRNA_ID Forward primer; Reverse primer Tm Product size
Gapdh NM_008084 37 57 -GATGACATCAAGAAGGTGGTGA-3’ 59.97 199
7 5 -TGCTGTAGCCGTATTCATTGTC-3’ 60. 16
B-actin NM_007393 3% 5° -AGCCATGTACGTAGCCATCC-3’ 59.98 228
T 5° -CTCTCAGCTGTGGTGGTGAA-3’ 60. 02
Srb1 NM_001205083 3% 5’ -AAGTGGTCAACCCAAACGAG-3’ 60. 01 121
T 5’ -ACGGTGTCGTTGTCATTGAA-3” 60. 01
Ldlr NM_010700 ¥ 5° -ATGAGTCCCCAGAGACATGC-3’ 60. 08 244
7 5 -GAGCCATCTAGGCAATCTCG-3’ 59. 94
Npel NM_008720 37 57 -ATGAGCGTCTTCAGGAGGAA-3’ 59.95 214
U5’ -AACAGGCTCACAAAGCAGGT-3’ 59.91
Npe2 NM_023409 37 57 -CACTCAGTCCCAGAACAGCA -3’ 60. 02 268
Fii# 57 -CCAAGGAGCCTAGCTTGTGA-3’ 60. 53
Stard3 NM_021547 37 57 -TCCCCATTGTCTCTTTCGTC-3 60. 05 284
T 5’ -CACCGCAGTAGCTTCCTTTC-3” 60. 02
Hmgcr NM_008255 _F¥#5° -TGGAGATCATGTGCTGCTTC-3” 59.95 248
U 5’ -GCGACTATGAGCGTGAACAA-3’ 60. 02
Lipe NM_001039507 3% 5’ -AGACACCAGCCAACGGATAC-3’ 60. 00 189
T 7 57 -GGGCATAGTAGGCCATAGCA-3” 60. 08
Acatl NM_144784 ¥ 5° -TATTTCCACTCCATGCACCA-3” 59.92 133
Fi# 5 -ATTGGACATGCTCTCCATCC-3” 59. 89
Abcal NM_013454 37 57 -AGCCCTCTTTGGAGGGAATA-3’ 60. 03 189
T 5’ -TGCCTTGTAGCTGGTGTGTC-3” 59.90
Abegl NM_009593 37 57 -TCAACAGTGGAGAGCTGGTG-3" 60. 02 261
Fii# 57 -CTCGTCTGCCTTCATCCTTC-3” 59.95
Srebp-1¢ NM_011480 37 57 -CCCTGTGTGTACTGGCCTTT-3" 60. 03 292
T 5 -TTGCGATGTCTCCAGAAGTG-3’ 59.98
Lara NM_013839 37 57 -GGATAGGGTTGGAGTCAGCA-3’ 60. 07 179
7 5 -GCTCAGCACGTTGTAATGGA-3” 59. 87
LaiB NM_009473 37 57 -CTTCGGGCTTCCACTACAAC-3’ 59.73 221
F# 5 -CTTCCGAATCTGCTCCTCAG-3’ 60. 09
Rura NM_011305 ¥ 5° -GGCAGCTGCACTCTCCTATC-3” 60. 13 166
T# 57 -GGGTTCATGGGTGAATTGAG-3" 60. 17
Apoal NM_009692 37 57 -CAGCTGAACCTGAATCTCCTG-3’ 60. 00 221
T 5’ -AGCTCCACATCCTCTTTCCAT-3" 60. 09
Apoe NM_009696 37 57 -CATTGCTGACAGGATGCCTA-3" 59. 82 172

TS5’ -TGTGTGACTTGGGAGCTCTG-3" 60. 02
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1.2.5 Western blot #5123k

SR HH RIPA M i 24 B L AR 20, K98 BCA
A UE IR A T E A E s, R 10% SDS-
PAGE BERCHLUK 5 B8, I 1T PVDF #E5 5%
JERE WA PR, A —HT (SRB1 $HL4K 1: 1000 i B
ApoAl HLiAK 1: 2000 i B GAPDH $T4k 1: 2000 i
FE)AC TR, A TBST Yl , PN AKH R BAR i A Ak
YIBEARC B 1L E %R TgG 9T (1: 2000 FikR) 6,
TBST Yki%k, ECL fb22 & B, FJ5 FH GBOX Che-
MI EEREHHE 5 081 RGEHEA T2 &Mt
1.2.6 Stk

Vi SPSS 15. 0 Seit-4 44, 4L bR H ¢ £
5, =21 HCRCR AR 2 5 25 43 BT 4 S B 48 A A T
Biit, P<0.05 AERHGIEE X,

2 #HR

INREBEESMERELLE
HIEEH I, WA /N LR E2Z R T
2 SR AR /INGL LA TR AR AN B 9E o £ B
BIER(P<0.05)(WFE2),
2.2 MAEEEE

HIEE A e, aFE/NRISE TC A1 TG 22
SE4JC B R, T HDL-C .2 F (P <0.05) , 2
IR /) BRUTE [ st ) a2 HE R ) A Qi B 0 T B
F3 HSA/NRIMIE S (x 5, mmol/L)

2.1

(W#%3),

R2 KM/ IRRTE S MO B L (v £, n =
18)

Tab.2 Comparison of body weight and tumor weight a-

mong the mice of all groups

415 SRR g /g
Groups Body weight Tumor weight
g4
EWH 27.10£1.44 -
Control group
b 7] é
AR 29.45 +3.67 3.05+0.64 4
Large tumor group
b 7] é
/AL 28.47 +2.05 1.51 £0.43

Small tumor group

SRR/ N H#, A P <0.05,

Note. 4P <0.05 compared with the small tumor group.

2.3 5 ERRR F4ARRRE EESRE S s A E R RE

55T B 2 oA, TR AR R A IR /D BV B R
AR I 25 B G AR 1 2 A4 (Srb 1 ) FRAIG25 B g 2
FASZ R (Ldlr) FE R FRE B E TR (P <0.05), HIE
PRI 9 /N B Ldlr SE PR 23k 83 i I iR /Nl
(P<0.05), Ldlr 33 J5 5 P9 2 00 A M 9 A, B
JIE [ P 5 3 5 S START 2543 & 11 3 (Stard3) . C
AU JE & -V e FE R ( Npel F1 Npe2) 585 iz &N
JEI SR T I TLA [ B4 32 3 Sk PR R A 45 4
2 ST (R4,

Tab.3 Comparison of blood TC, TG and HDL-C among the mice of all groups

bl S I T 1o 25 FEE i A 1 I [ Hm =R
Groups TC HDL-C TG
1E# 41 Control group 4.39 £0.61 1.18 £0. 28 1.27 £0.35
JEA K 4] Large tumor group 3.52 £0. 64 0.87 +0.13* 1.70 +0. 39
IR AR /NH Small tumor group 3.49 £0.72 0.62+0.18 " 1.65 £0.45
T SIEWALLEL, " P <0.05,
Note. * P <0.05 compared with the control group.
R4 AH/NRUE E RN A RIS s AR DGR R R A (& £ 5)
Tab.4 Comparison of the expression of cholesterol uptake and transport-related genes among all groups
215 Groups Srbl Ldlr Npel Npc2 Stard3
1EH 40 Control group 1.00 +£0. 21 1.00 +£0. 13 1.00 £0. 21 1.00 £0. 02 1.00 £0. 28
JREAR K4 Large tumor group 1.89 £0.24 " 2.20+0.47*4 1.24 +0. 11 0.83 +0.09 1.06 £0. 08
AR/ Small tumor group 1.35+£0.21 1.33 £0. 15 1.16 £0. 13 0.92 £0. 06 1.29 £0. 11

TE S IERALIEE, ¥ P <0.05; 59HA/N LE:, A P <0. 05 ;Stard3 X4 Min64 ,Npcl X4 Nmf164 ,
Note. * P <0.05, compared with the control group; AP <0.05, compared with the small tumor group. Stard3 also known as Min64. Npcl also known

as Nmf164.
2.4 BLIRERAMEEREEE. FHALSHRHMEX
BEEFRIE

EIE R A AR R AL TN BRI S il A
JOEL [ P R A il (A1 ) 5 JIEL T 2300 o) 37 H13 e 7B
) =BERR R 245 G & A8 A G (Abegl ) HEFI R

K ETRE(P <0.05) ; 5/ NA i R KA
JHF9 7N BRCTR A IR [ s 1 98 3R 80ER i 7 68 ( Lipe )
Acatl Abcal BRI B ZE TR (P <0.05);580,
PR Jo5¢ P IR [T 45 ) 39 -3 - Y R p, — 1B 4l il A
B (Hmger) 2S8R 2Z R B EME(LES) .
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2.5 BATREEBERES FHERRIE

5 IE 2 O S AR R TR BUITF X 324k B
(LerB) SBARHE M al (Apoal ) HEFI ik i E T (P
<0.05) T AR /N 9 /0 R T e 15 i 45
F-lc( Srebp-1c) \ LarB FE R LA B F+ & (P <
0.05) , i Apoal ik E TR (P <0.05); 5k
/N LR AT 988 AR K2 98 /N B Srebp-1c Fil Apoal W
ETHR (P <0.05) T X Z K a( Lyra) 585 E

x5 KUH/NF

H e (Apoe) FER Fih - Al 0] 22 55 To g & Pk (L%
6).
2.6 'SR SRB1 5 ApoAl EERIE

SIER A s AR R4 /N R R SRBI
FHFBEETHE (P <0.05), MRIA/NE ApoAl
FEHRXDE TP <0.05) ; H I8 A KL T /N
Bl ApoAl #1126 1K 1 3 W THRA/NAL (P <0.05)
(WK 1A .B),

SUEF IR 2 B AR B 5 1 B AL I R SR IR N A (o £ 5)

Tab.5 Comparison of expression of cholesterol synthesis, transform and efflux-related genes in all groups

2151 Groups Hmgcr Lipe Acatl Abcal Abcgl
IEH 41 Control group 1.00 0. 33 1.00 £0. 09 1.00 £0. 06 1.00 0. 21 1.00 0. 37
AR Large tumor group 1.03 0. 24 0.91+0.15% 0.68 £0.05° 4 0.76 0. 134 0.54+0.08"
SRR /N Small tumor group 0.78 £0. 01 1.36 £0. 08 1.06 £0. 06 1.19 £0.05 0.76 £0.09
L SIEWH L, * P <0.05; 5 AN L, A P <0.05; Lipe X4 Hsl,
Note. * P <0.05, compared with the control group; 4 P <0.05, compared with the small tumor group. Lipe also known as Hsl.
F6  HL/NEUE b RN RS S U T o TR R (v £ 5)
Tab.6 Comparison of the expression of cholesterol homeostasis-related genes in the mice of all groups
215 Groups Srebp-1c¢ Laraw LarB Rxroc Apoal Apoe
IEH 41 Control group 1.00 £0. 12 1.00 0. 25 1.00 +0. 09 1.00 £0. 10 1.00 £0. 21 1.00 £0. 09
SRR Large tumor group 1.06 +0.194%  0.81+0.13 1.52+0.32*  1.30+0.28 1.79 0. 164 1.11 0. 08
JAR/NAL Small tumor group 1.88+0.21°  1.12+0.12  1.400.06* 1.38+0.06°  0.18+0.01" 1.24 +0.03
T S IEWAIHER, * P <0.05; 5 AR/NI b, 4 P <0.05,
Note. * P <0.05, compared with the control group; 4P <0.05, compared with the small tumor group.
a b c
= =
< =
2 2.0 R 2.0 7
i 2 =
X B ¥ 4
5151 #® o 151
B 2 B
ZE 10 £35 1.0
@ & I =
B2 05 s, *
s £
o = o —
v 5 0.0 < “é:- 0.0 - T T
Z < a b c
T HIERALEL, * P <0.05; SA/DNLE A P <0.05, a IEFAL;b. AR e FA/NL,
B 1 SRBI(A) . ApoAl(B)&EFIHIX FikE
Note. *P <0.05, compared with the control group; *P <0.05, compared with the small tumor group. a. control

group, b. large tumor group,c. small tumor group.

Fig.1 SRBI (A) and ApoAl (B )protein relative expression in the mice
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o 2 M e B ot 2 AL [ e v 2 = 1 Ll %o R
Pt ) N AR FH AR 2 25 SRR W bR B SR/
FUE LR Srbl Apoal | Ldlr R 33k T2k i 2% (P
<0.05) , FH I (4 25 11 3R IR A6 00 Sk /s iy K4 e |
Jit SRB1 2 11 35 W 3 T (P < 0.05) (1] ApoAl
RIS TE M KA & T Mg hdl (P <
0.05) , &7 IR B, IR /I Bl by 3k 1oy 9o 12 44 s
SN, T B U 22 (1) IR s T R K
LUK, Lipe 3208 B v TR A0 RH 5] e 4 fidk
SRy 5 LT P2, 1T Acael T2 K 480 A 19 JIEL i1 P23 4o
FAIE ARAE T IR, 45 2R 2 75 I 20 -9 /)
SV L AR Lipe F1 Acarl FEPR 3638 B 25K T by /e
(P <0.05) 47 Jifgg i I /0 B Ry 3 7 i Jgg 1
P B RN, BERS S Bl fight or flight response #H Et
JIES TR T JEL [ et %) i 25 B 02D, SR, Abeal FT Abegl
F B TR P A 1 I [ 3 ) A A, 45 R
7R Mg R /N B B Abeal Tl Abegl A
FR W FEMCT MR /N (P <0.05) , 327 i Jed K1
JH 9N BV U R o 200 i P JOER ] s R i /L |
FHTLRAR NG B BTR . SR BT B B3k
JIFL [ 2 ) OGS Hmger 7E 45 411 TC b AR Ak
2 i, S ek T 1 B N S B A
B R Ak S AL A 8 A 2 TA) )1 A8 D 445 1 7
PN JEL T e 3, LA | Laer 11 Srebps X 4 357 200 fd P4 IHL
[P YA A PR FE AR, 5 SR R e R 2 I /N
SUEF R Srebp-1c Lara 5 Rwrar FER 3635 T0HH I A8

AL, i IR /N Srebp-1c LarB 5 Rorae R 3R 35 . 3%
TR (P <0.05) 47 g B DA IE [ i B 22 1 1
B BLRA NG R BRI M A A
I T B B R 5 2 e A I T RS S Y BB T s

E2 I W N 1 20V € O 0 2 N N N = W 1 4
HDL-C &5 T [, 7 JH M JIE [361 7t £ 38 R 0 sl 557,
Shyii IO IR A I A2 R TR AR R AR I
JIEL [ P R A R 58y, R A T IR VR ARG LS T A 1Y)
JOEL i Pt 2 S RH B, Y i e 5 200 P ik ek BB i L[]
BT R 205 iz LRI N & OB B2 B R | T AT
I HILAAR 182 o o7 SRS 7 45 TR A2 3 el el S5 F 5
ZESRIY ARIE 2RI AT B A R PR R
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