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Effects of high-level cholesterol on Akt/NF-kB signaling pathway of
mouse primary osteoblasts

Li Deng, Dan Song
(Department of Laboratory, Danjiangkou First Hospital, Danjiangkou, Hubei 442700, China)

Abstract: Objective To observe the effects of high-level cholesterol on Akt/NF-«B signaling pathway of primary
osteoblasts. Methods Mouse primary osteoblasts were seeded at 1x10° to 6-well plates. At 80% fusion, the cells
were stimulated with 0 pg/ml, 12.5 pg/ml, 25 pwg/ml and 50 pg/ml cholesterol solution culture medium respectively
for 24 hours. The protein levels of NF-«B and phosphorylation of Akt were detected by Western blot. The levels of
IL-1a, IL-6 and TNF-« were detected by RT-qPCR and ELISA. Results High-level cholesterol increased the NF-
kB protein level and decreased phosphorylation of Akt. High-level cholesterol increased not only the mRNA levels
but also protein levels of IL-1«, IL-6 and TNF-a. Conclusions Together, these results have uncovered a role of
cholesterol in osteoblasts and provided the evidence that treatment with cholesterol at a high dosage may influence
the levels of inflammatory factors through Akt/NF-«B signaling pathway in osteoblasts.
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R [ s T AL R Pt R0 g L] e o) 4k P
PR A — & VER, Wl R B R 230
JRe B S SR BT AT U A 1 e, L[ s s ik AT Ay
A Wi B S B8 AR I DR A I [ e B LA ™
Wl DA e A s T . R SR TR R A R B
B BTN, At T TS 2 ) AT AR L A R SRR
B, WAERK, SEESRAEREN 2 W
(bone morphogenetic protein 2, BMP2 JE[A ) & ikHE
I G, A5 S5 i T 2259 T IR Y7 B s
AU, E AT B B AR KR B
B A B8 55 A 2 DGR Rt 7 IR
[T P2 110 S 50 R A R B A P A v, X
YRR I A o AR SC I A Qi 4
ARSI 77 22 w5 IH A BEXT AKYNF- k B {538 i
(1452 M) DA T v I T s B TS s 2 B9V
FATRERY 4 F- B

1 #MBEREZE

—pg At
C57BL/6 /INFRUW [ H K B2 B} K24 S0 8 sl i vh
Lo DMEM E;3:3E 6 2F 7% (fetal bovine serum,
FBS) ¥ [ 3 Gibico 23], RNA $#EHGR5 Trizol
M7 K # SYBR Premix Ex Taq™ 11 ¥y [ H A
TaKaRa 2 F], 4 11 4& BUA 5f) RIPA PMSF NaF,
Na,VO, il BCA # il 2 ik ¥ [ 38 = KA
YA A PR F) ,NF- « B HTIRN H 5% E Abcam 2y
H), % %85 B(protein kinase B,Akt) & p-Akt i
R4 H 3& [ CST /A, B -actin HL/K (HRP #rid
“H AL PSR A EARA R AR IL-1a |
IL-6 Fll TNF- o B2 a0 & B e TR

11

HIRAF] .
1.2 FHik
1.21 D RRE @R RS T BL20 A4

24 h NEY/NEL, 51 SIALFE , 7T5%5 K5 123 10 min, G
PR 25 T BCH A5 5 BRI 7 D-Hanks & o 5331
A% 0.1 mm x 0.1 mm x 0.1 mm BYZHZLHEe, A 10 ml
0.25% 4 JHR 25 F1 745, 37 °CIF & 30 min, 1 000 r/min
B0 5 min, 7 FIEW . A 0.2%M% 5 10 ml,37<C
W 2 h, B 5min E% 1 7% .1 000 r/min Z.0> 5 min,
s+ 17, JH DMEM 3555 nhik 3 k. 200 HuERM it
UELPREW R . WORANAE DL R 3R (B 10% )15
A 1L 375 100 u/ml 755 2 100 . g/ml 5575 X ) DMEM
KR ) B, RT3 M = £ 25 em? i 5%

o A 37°C, 5% 4 fbhix CO, BiFRAfikE SR, & 48h
ek 1O, ARG LR 2 80% LA I, 0.25%
Pt VY A ) S 2 BV, SR P 2 S U B v A 7 ol 2
i i A, o AR AR 22 S SO LS AR T 25284k , B
TR Tl A AR 4 7 o A
1.2.2 o320 SRR A e R B R DL R 4
P IEATAC IR WSS 4 AR A T2 50 R I A
YA 1 x 10° R0 T 6 FLAR I o K IE & B T+ 21
VST, R A K 2 80%Fh A IR AS I A [R] e 2
()RR T B U W, MR P2 VK B A Opg/ml,
12,5 g/ml, 25 w g/ml, 50 wg/ml, Z MR Ky 0.25%,
X RRZH R K547 10%FBS ) DMEM $5 553
1.2.3 B3 k2 & PCR (quantitative real—time
PCR,RT-PCR) 4% iR d AT Ab#E, A
[Fi] e o A [ Bt W R B35 9% 24 h, B0 IR B,
IR LWEWA L, AR PBS YE %40 K, H
Trizol BARBURACAUE 041 A RNA, 10055 54 i
cDNA. R RT-PCR il H i 3EH , i 2742 {E 1}
B A Rk . P AR RN K 6
(interleukin 6, IL-6)FE X 5 ¥ 1E 5] 741 : 5'-GAAATC
GTGGAAATGAG-3'; i [fi] : 5'-TAGGTTTGCCGAGTA
GA-3". I8 1 BE K 1 (tumor necrosis factor o , TNF-
o )IEPIE M 514 :5'-CTGTGAAGGGAATGGGTGTT
-3'; J[) :5'-CAGGGAAGAATCTGGAAAGGTC-3',
ANEMA 2 1o (interleukin 1o, IL-1 o )3 5]
) 1E 7] ¥ %] : 5'-CTCTAGAGCACCATGCTACAG-3';
I [f] :5'-TTGGAATCCAGGGGAAACACT-3', N &
B -actin ZE K5 [P 1E 7] J751 : 5'-GCTGTCCCTGTATG
CCTCT-3'; J [ : 5'~-GATGTCACGCACGATTTCC-3',
1.2.4 BEFE %% A7 (Elisa) R REEE 28 i 5
&, Fe R UL BH AT R, BEAR (G 2 450 nm P
Ak 6% i (optical density, OD){H , LA i i e 5 1
OD {EAEFRMEMIZE 4 St vk B2 AR A vl it 25 i o
125 &G R &z ek o4 (Western blot)  $#2HL
JEAR A 40 M 2 (9 BCA Bl 8 I B . B
60 g & 11 I FE, SDS-PAGE Hi Tk 43 B 2 11 5 e I 5]
B — % £ 4 (polyvinylidene fluoride, PVDF) i |-,
5% NG 2 W2 ki 1 h, —40 4CIE R 1k, TBST
Pk 3 KL HRP ARy —Hi = R H 1 h, TBST ¥ 3
WJa i ECL i R b, AR g . AW S
B -actin (WK FE(E HFm B WA AT SRA .
1.3 ZitEH*

K HH SPSS 19.0 GEi R4 TEHE 43 AT, TR B
RHHIEC + brifE2E (x £ 5) FR L] FL A FH PR IR 2%
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ANOVA 73¥7, H LSD-t #:56mk SNK-q K 583E 17 7
P ELEE, P<0.05 M ZERE G2 L,

2 #R

2.1 BREEEETR B IL-1o.IL-6 1 TNF- o
MRNA FiX I 0m

i 1R T3 53 /N BRU A v At R A A T ol
A P A A I S, T LA e e € B A 4 e, 4
KRR P R G £ 5 o R0 0RE M 45 R L
BI1. oy B i) s g dzedt 6 FLik , T HIA Rk
JEE (%) DL T ) S5 i B A TR 24, SRS X+ PCR
ME IL-1a IL-6 F1 TNF- « mRNA 235, Op g/ml
2H 5507 BT L3R 45 AOE IR - R IR A o A2 4k, 10
RSP v il R A AN 532 i A S 356 v ARRE IR - 638

AN [R] e B R T e d 255 IL-1 @ \IL-6 JZ TNF- «
1) MRNA 7K, H 52 30— Rl o, UL 2, 4%
S WL R A BB A AR E R S RE R IL-1 o
IL-6 F1 TNF- o i mRNA 7K 5 A,

1 HBHEmE 2 KEEBREREE  (x400)

1)

2.0 1) 2.5

18 —L 8 2 )
#1.6 T > 1«20 —
K14 K . g6 2 i
Z 1.2 = % 15
£10 = 4 E
=0.8 = tli 1.0
T 0.6 N =

7z
= 0.4 = 2 Eo05
0.0 ; ’ .
1 2 3 4

1 2 3 4 5

e
0.0 0 - .
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4 5 5

1)P<0.05;2)P<0.01, 1:XFM82H;2:0pg/mlIZl;3:12.5p g/mlI4l;4:25p g/mlZ;5:50 p g/ml 21
2 AEIREREEEEXT B IL-1 o . IL-6 1 TNF- « mRNA BISH

2.2 HEEEETR B4R IL-1o.IL-6 1 TNF- o
53 b 7K T B B i

UNPREEE I 7R | AS IR JE2 1147 L 0 P ot e v 4
24 h 5, BEFR B g2 W B DU A0 R 5 R L3 v o
W IL-1 o (IL-6 Fl TNF- o F97K 254k, 0w g/ml 4H
XA A, IL-1 o \IL-6 & TNF- o 0] 728
1k512.5 wg/ml 25 w g/ml il 50 w g/ml 2034 6E %15
FIL-1o L6 F TNF-o 97K, 18 B AH [ s mp
DI IL-1 o \IL-6 F1 TNF- o 94300, H IL-6 1
3055 L[ P P 5 TE AR OG
2.3 PEEIEER BB ZHAE Akt 1 NF-k B {5 518 88

sEAG)

WE 3A 5 3B fraw, JIH [ B 0O A e S
Western blot {1l 5& A [a] 4b 3 20 2 1 284k , 5% BR4H Eb
#,12.5p g/ml 25 g/ml 1 50 w g/ml 3 41 NF-« B

IR BB ( P <0.01), 1M p-Akt 7K . 2 FEAK
(P<0.01). $&7R : i 4 rh I [ Bk 25 55 NF- « B
HEHRIE—EVEE N 2 IEA S (P <0.01) , AH [F fEvk
JEE 5 R 40 B A B R Ak K P — 2 3 B PN A A A
XK(P<0.01),geit45 R WK 3C 5 3D,
fiiR AEIRERREEEX KBS W IL-1a . IL-6
M TNF- o 8950 (n=8,pg/ml,x+s)

251 IL-1a IL-6 TNF-«

of HAZH 2.21+0.08 6.28 +0.14 36.05 = 0.06
0 g/ml 2 2.58 +0.06 6.30+0.38 37.73+0.30
125pg/ml 4 425+0.141 10.63+1.28"  51.75 +3.30"
25 p.g/ml 26 3.97+0.17' 16.08 +1.05°  52.47 +1.48!
50 . g/ml 26 436 +0.18 18.77+1.25'  58.69 +3.09!
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$P<0.01, 1:XfM42H ;2.0 wg/miZH ;3:12.5 wg/mlZ ;4:25 w g/mlZH 55:50 p o/mIZH 5 A B« AH [3] B R8 alB 40 A J A [l A B 20 25 FA 2R Ak 5 C 2 AN

e JH HH EIREL] P-AKT AR ;D AR B FEEEZHIL-6 mRNA ik

3 AREREREEEERTBE M Akt 1 NF- « B {5518 B HI 2 1T

3 iTfit

Akt 15 53 1% S B I R X 404k . BB LR
A A E G MR -1
(omentin-1) FIEE S 2 W] LLiE i 1 0 Akt A BERR fk
K- AR R AN 1G5 o R AKEL/AKE2 /N ER
BALAER | B Akt2 X BMP2 1% 50 , 5 ] 3 i
Kb i S A s DR 1 ( Runx2 ) 8 DR ) 901 47 BEL DB 1 e
S Jo 241 e ¢ R] 7 J5T T 40 A 1 R 40 B ) AR,
At i R AR LA M e U8R % 0 R At A
TZoNF-k B J 2RI T2 R g b, s 5
Z: 55 2 B I W 3% SR 98, 0 e SRE R A
VA BT AR R T A A R B R R R
TEAEH . NF-« B 5E R BUIAC, v $14k
A2 NF-« B {4k, (2 2t M -0 NF-« B
P50 JHTHE J -t mI i) s v 200 A A B 0 - i A
73l X 7 1(colony-stimulating factor 1,CSF-1),
HAEgREETAEEZ/EMN. TNF-o 7] LU
B A NF- « B 2 15 MR 6 - % A
FHi 2 1 - « B(nuclean factor-kappa B,Ik Ba )
MR RS, AR A] DLAZ SR NF- « B 85 TR EE 3 i,
IR E AR B R, FEONE A T,
NF-« B (341 57 PMMA 1 DL A7 25 BEL W 18] 5 40 i
[v1) JSG G B A4 A 1) 3 A, B £ 47 2= (osteoclastoge-
nesis inhibitory factor, OPG)5 NF- k B Ft{&# K T
KB =Z A% 1k [F 7 i 4 (receptor activator of nuclear
factor- k B ligand , RANKL ) 454 i 5 5 45 J@ 45 11 il
9(matix metalloproteinase 9,MMP9) iA1=, FH Wt
T B A ML ) A B B P R . ASBIFSE S R
7N, M EEHR S Akt 8RR KA G, 5

NF-« B Y K35 1EAH G, $2 75 JIH [& i 7] 62 i@
NF- k B 55 Akt {5 53 B/ %ﬁiﬂéﬂiﬂﬁé}%ﬁiﬁo

PI3K/AKt 2 77 NF-« B S T i 3t [K 2 ik Y
R T S RIBWIE R EZEIEY 1(in-
sulin receptor 1,IRS1) nJ i i PI3K/AKt 15 5 18 %
) NF- B F1H R i BAX % X (Bcl2-associated
X protein, BAX) ()25 (2 #F il a4 M s g, H iR
YEFH AT LA PIBK A4 46l 57 LY294002 fiT i3 4 1l
PI3K/AKt BRI )5 , BTG NF- « B M H8 3 F i 41
JiL PR R R REA R TNF- o JIL-1 0 B IL-6 FREHN,
TNF- o IL-1 o IL-6 55 5 AE A A 53 W 1T LA
PRIE SN, ANASOGT A8 B 448 L P 1 R AT A T Sk £ A
FH T LI RS B A PR B T2 B TNF- o fERES
080 e S B e 5 92 14 (alkaline  phosphatase,
AKP) JEPEFIEE5 2 A R, [FIFAT L# i NF-« B
AR IL-6 . 1L-1 o A1 ICAM 1 J&[R )23k DT
B Bk o IL-6 EE A HEEAEH, K
B 20 53 A A 1L-6 5 22 At A A1 - (] 4 R AR 2
B WA T e AR Y R A R B, R IE
FEfE it TNF- o IL-1a 5 IL-6 ik, i HF&ikK
-5 I ] e B TEAF DG, B v JIH [ AT e
AKUNF- k B {5538 2 2F R AE KN, DT 52 M B
B A AR

g5 L TaA R BRI R SE A ) Akt 75 PR
% NF-k B 553, #H—P0S R BB
JIC, AT 52 M B8 20 B A3 A, e & S B i iR S5
0 200 1 0 2 AR T 48 6 s o IR o
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