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Effect of TNF-alpha and TNF-alpha antibody on the V-ATPase expression in osteoclasts.
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Abstract; Objective To explore the effect of different concentrations of TNF-alpha and TNF-alpha antibody on the V-ATPase
expression in osteoclasts. Methods Mouse RAW264.7 cells were induced into osteoclasts in vitro. The osteoclastogenesis was
detected with tartrate resistant acid phosphatase ( TRAP) staining. The osteoclasts were divided into control group, TNF-alpha
intervention group, and TNF-alpha antibody intervention group. TNF-alpha antibody intervention group was treated with different
concentrations of TNF-alpha antibody for 48 h. The mRNA and the protein expression levels of V-ATPase in osteoclasts were
examined using real-time PCR and Western blotting analysis. Results The formation multinucleated osteoclasts were proved with
TRAP staining. The mRNA expression level of V-ATPase in TNF-alpha treatment group were significantly higher than that in the
control group (P <0.001). The mRNA expression level of V-ATPase in TNF-alpha antibody treatment group were significantly
lower than that in the control group (P <0.001). The protein expression levels of V-ATPase in TNF-alpha treatment group were
significantly higher than that in the control group (P <0.05). The protein expression level of V-ATPase in TNF-alpha antibody
treatment group were significantly lower than that in the control group ( P < 0.05). Conclusion TNF-alpha improves the
expression of V-ATPase in osteoclasts. TNF-alpha antibody reduces the expression of V-ATPase in osteoclasts. These suggest that
TNF-alpha improves osteoclastic bone absorption by increase the expression of V-ATPase.

Key words: RAW264.7 cell; osteoclast; TNF-alpha; TNF-alpha antibody; V-ATPase

T AR TR S T PR — 0 TR A B, B o R T I R B B e R A R R R
0 A R B BRI A LR I R T

ELTN . EHRAARLESEHTO (81272168) s WEX B Jy A A EH &, BF5E R0, 78 B R i i A2 b, [
AR ST (2016]01623) B B 2 T 0 400 A P 0 46 1 e v e

« BEVEE . Wfdt, Email;chenjian5@ medmail. com. cn




FEE RGN ZeE 2018 4E9 A4 24 55 9 #]  Chin ] Osteoporos, September 2018, Vol 24, No.9 1133

W ST, AR O R R TR A o FE AL AR P, V-ATP
il B 28 0] B R WSO 0 B R PR U A B B T 20
FEMEMT . MBI T «( Tumor necrosis
factor-ar, TNF-o ) Xt B B 4}l V-ATP Jiff 5% 35 1) 52 W
Mt Bl . RS2 48 E i WL ZE TNF-a Jz TNF-«
T BB 40 V-ATP B 4952 00, R R TNF-o 42
o T 00 L ) OB P B PR

1 R SH®

L1 sEmsrR

/NERERLAZ B 2H BB RAW264.7 1) T 1§
BEFLEA R A A, R T kB 32 K06 4L A T B
& ( RANKL) ( PeropTech, USA ) , TNF-« ( PeropTech,
USA) , TNF-« 3744 ( abcam ) , i 5 1 ( GIBCO) , X%
#it ( HyClone ), fi§ 4 il % ( Biological Industries ),
DMEM B 3% 5 ( GIBCO) , 41 10 £1 IR B2 Tk W AR 1
(tartrate-resistant acid phosphatase, TRAP) & £f,i2,5
& (Sigma) , TRIZOL (ambion ) , RNA W5 i # &
( PrimeScript'" RT reagent Kit with gDNA Eraser)
(TaKaRa) ,%¢ )% & & PCR {5 (TaKaRa) , V-ATP
Pt (GenScript) , 5197 ( 1A 1) ,PCR 38 (&
i mycycler) (BIO - RAD,ZE[E ), ABI 7500 HI%¢ 5
& PCR L (3 E ABI) ,FluorChem HD2 {18 & 4
(£ @ Protein slmple) ,
1.2 WeEHMmisETsREE

e RAW264. 7 A 4RI T 6 cm Fi R ML, A
SEAR IR (2 10% WG4 VG & 1% iXHT) , &
ABEFRFN TR (R Y 37 C,CO, BR8N
5% ). 24 /B 75 4 M 0 BE J5, 0 A SOng/mL [
RANKL i & 1, B H#E 1%, I /¥ RANKL
AU E R 50 ng/mL, & K AL B 8 A 2 W E T
WA M B A B ar AL O . Bi 9% 6 KJG i TRAP
Yot Mg, 45 R TRAP Y £ 3a5) £ e 5 (&) 5 W R 4
M. PBS ¥ 1 U, & & W & E 30 s, F 258 1K
IS whise , 0 TRAP Ge (3, & A 37 °C fH {44 &t
JEWEE 1 h 7EEE B T M R
L3 sgard

A0 5 Ry X B 4H, TNF-o T H 40 A0 TNF-o 470 1A
T4, ¥ S0ng/mL ) RANKL 355 8 KX, H
TNF-o T4 7E RANKL %5 6 K )5 70 Fk v 2
(20ng/mL) 7R (50ng/mL) |5 ¥k J& (80ng/mL)
B TNF-o T i1 48 h; TNF-o $i & T 7 28 4 RANKL
V5 6 K5 oy 4 JH K % B (20ng/mL) | Ak
(50ng/mL) B ¥& B (80ng/mL) # TNF-o HLK T

48 h,
1.4 V-ATP g5 YA 88 1 2 3K 46

Sm Ot E R OR G M Bk X ( realtime
fluorescence quantitative polymerase chain reaction,
real-time PCR) #&{ll mRNA 33k : Trizol $2 B 5 RNA,
WG SR AL cDNA 3913 SRBE5E 1 BV 454 237 C
15 min,85 °C 5s,4 C 45 W, 7E ABI7500 %t E &
PCR X b #e47 SEme A 0, B 914 W3R 1, 2 3¢
JoiE B PCR 2R A] 20 pL RANA R, LEHE 51 9%
0.8 pL,10 wL SYBR® Premix Ex Taq II, 0.4 pL
ROX Reference Dye 11,6 ul TTHE/K S5 2 pL B
cDNA, i &A% 4 :95 C 30 s,4K)5 95 °C 55,60 C
34 s WAAEIN, KA 2-AACH LTSS

% 1 real-time PCR T H B HZE 39

Table 1 Primers of genes used in real-time PCR

Product

Primer % ff 231 Size(bp)

) W5 -CCGTGTCAATTTTGGAAACA3’
V-ATP B o 109
P75 -GTGCAGTGTGAGACCTTGGA-3’

195 TGGTCCAGGGTTTCTTACTCC 3
GAPDH i 183
T :5° -GGTTGTCTCCTGCGACTTCAS

Western blot 4 25 3 ik 3¢3% . F§ RIPA 22
PR MR S B, A AR M 10 A b, JEAT BE
ARIKGH IR . RI5 5 V-ATP B %4t Bl 5 v i —
L4 CHEELH,CAPDH AE A NS, FHi [66 —
PUEH 1 h, H Image J Z» Mo (A i1 454> 2%k
R RH X K BEAE L T 1 4% 2H 3R AR X R A B o
L5 Btk

K SPSS 19.0 B #EAT G 4. Bl B dhE
Pless o, EHBTRNE T R AR RER T £
3BT (ANOVA) . Bh P <0.05 HERESHIH¥E L,

2 HR

2.1 Tk 4 A
FEFD 24 h 5, 40 M T A5 2 0 G RE R FREL /N B
2] —8, 7F 50ng/mL B RANKL 353 F ,6 KJ5 7]
AR Z TR K Z M, S 1RE TP sl HL)
AR, TRAP L@ EHME(E 1) , HENEA LT
A A%, 20 B BT P AT UL RN BB Y A3 i
2.2 real-time PCR # i V-ATP B mRNA #) %k
B 40 M8 4 1 5 TNF-a B TNF-o #1428 5
48 hiLsE e X I AR B TNF-o T T02H KA
] ¥ B TNF-o BLR T W4 V-ATP §§ & mRNA AH X}
REREIWE 2.8 3, K5 . &k TNF-o T HIH
V-ATP f§ 1) mRNA RA BB E &/ T RH (P <




1134 FEE RGNS 2018 F9 A% 24 &% 93] Chin ] Osteoporos, September 2018, Vol 24, No.9

B 1 EEAME MG TR TRAP 36 x 40

Fig.1 [Inverted phase contrast microscopic appearance of
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Fig.2  Effect of different concentrations of TNF-
alpha on the mRNA expression of V-ATPase
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Fig.3 Effect of different concentrations of TNF-
alpha antibody on the mRNA expression of
V-ATPase
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