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Abstract

Objective: To investigate the effect of Pulsed electromagnetic fields (PEMF) on the mRNA expression of Re-
ceptor activator of NF-kB (RANK), Nuclear factor of activated T2 (NFAT2) and Vacuolar H'- ATPase(V-ATP)
in the bone of ovariectomized(OVX) rats.

Method: Forty eight Sprague-Dawley rats were randomly divided into SHAM group, OVX group and OVX+
PEMF group. The rats in OVX+PEMF group were treated in 8Hz and 3.6 mT PEMF for 40 minutes once a
day. The level of Bone mineral density (BMD) was detected after intervention. Moreover, the mRNA expression
of RANK, NFAT2 and V-ATP in bone were tested in every group at 8th and 16th weeks respectively.

Result: The BMD of OVX group was lower than that of SHAM group at the 8th week (P<0.05) and the
16th week (P<0.001). Comparison between SHAM group and OVX group at the 8th week, there was no signif-
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icant difference in the expression of RANK mRNA (P>0.05), while the expression of NFAT2 and V-ATP were
increased in OVX group (P<0.05, P<0.01). Furthermore, the expressions of RANK, NFAT2 and V-ATP in
OVX group were higher than those in SHAM group at the 16th week (all P<0.01). The mRNA expressions of
RANK, NFAT2 and V-ATP had no significant changes between SHAM group and OVX+PEMF group at the
8th week (P>0.05). At the 16th week, the expressions of RANK and NFAT2 in OVX+PEMF group were high-
er than those in SHAM group (all P<0.01), but no significant difference for the expression of V-ATP (P>
0.05). Compared to OVX group and OVX+PEMF group, the mRNA expressions of RANK and V-ATP at 8th
weeks had no difference (P>0.05). However, the expression of NFAT2 was down-regulated in OVX+PEMF
group (P<0.05). The RANK expression of the two groups had no change at the 16th week (P>0.05), while the
expressions of NFAT2 and V-ATP were decreased in OVX+PEMF group (P<0.01, P<0.05).

Conclusion: PEMF can reduce the bone resorption of osteoclasts by down-regulating the mRNA expressions of

NFAT2 and V-ATP, and then delay bone loss in OVX rats.

Author's address
361004, P.R.China.

Department of Rehabilitation, Zhongshan Hospital Xiamen University, Xiamen Fujian,

Key word pulsed electromagnetic fields, RANK, NFAT2, V-ATP

1% 41 Bl (osteoclast, OC ) 76 H i Fi Hp & 44
ZOCHE LM, 4 MAZ R B 32 435 1k K £ (re-
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RANK, NFAT2, V-ATP i fil GAPDH ¥ PCR 5|
W EARF IS 21,
14 GEit2aobr

%1 PCR3|#E7

" . GenBank
FEH 5—3 175 E/ENANGY) Accession 25
rRANK Forward TCAGCATTTACTACAGGAAGGGAG 209 NM 001271235.1
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HIHARE 5 & B PEMF (T 10 2 4 331 % 8Hz, 16 5%
J& 3.8mT, T il 40min) ¥} {441 3% 5% OC H RANK F1
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Wt 525, oA T AE T PEMF H70 8 FR S # (19356
A3y E AL, {H PEMF J2& 75 38 1 48 #L 1) Ca®*/CN/
NFAT2 {5 538 #&H0 il OC (A7 M , i S i 1o HoAAF
530 [ [ B 3 ) NFAT2 Al V-ATP, B 22 [A] /& 547
TECHR , T3 B — 250 o A A 9 A2 5645 LLEGHIE , DA
F1 4 PEMEF 410 ] WA Ay ELAAE FHAIL

S 3k

[1] Liu W,Zhang X.Receptor activator of nuclear factor-kB li-
gand (RANKL)/RANK/osteoprotegerin system in bone and
other tissues (review)[J].Mol Med Rep,2015,11(5):3212—3218.

[2] Zhang Y, Jiang P, Li W, et al. Calcineurin/NFAT signaling
pathway mediates titanium particle induced inflammation
and osteoclast formation by inhibiting RANKL and M CSF
in vitro[J].Mol Med Rep, 2017, 16(6):8223—8230.

[3] Kajiya H. Calcium signaling in osteoclast differentiation and
bone resorption[J]. Adv Exp Med Biol, 2012, 740:917—932.

[4] Qin A, Cheng TS, Pavlos NJ, et al. V-ATPases in osteo-
clasts: structure, function and potential inhibitors of bone re-
sorption[J]. Int J Biochem Cell Biol, 2012, 44:1422—1435.

[5] HLMRE,BEES, HiAE , 5 AUBUIK e L 06 7 246 2205 1 B
A E (9 I AT ROW 5 (9], 7 ] B 52 % 2 2% 35, 2017, 32.(2):
192—194.

[6] He Z, Selvamurugan N, Warshaw J, et al. Pulsed electro-

magnetic fields inhibit human osteoclast formation and gene

900  www.rehabi.com.cn

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

expression via osteoblasts[J]. Bone, 2018, 106:194—203.
Livak KJ, Schmittgen TD. Analysis of relative gene expres-
sion data using real-time quantitative PCR and the 2 *“
method[J]. J Methods, 2001, 25:402—408.
Tt AR T KRR, S5 K L RE S TR T 4 22 I B A Y
Meta 73 [J]. 1A ,2017,32(3) :230—234.

DI A, S RS0 T p38 S ARSI i L
R R AR L A LA R S BRI S e (0], o [ S AR
£,2016,30(10) : 1238—1243.

Zhang J, Xu H, Han Z, et al. Pulsed electromagnetic field
inhibits RANKL- dependent osteoclastic differentiation in
RAW264.7 cells through the Ca’’-calcineurin-NFAT2 signal-
ing pathway[J]. Biochem Biophys Res Commun, 2017, 482
(2):289—295.

Pagani S, Veronesi F, Aldini NN, et al. Complex regional
pain syndrome Type I, a debilitating and poorly understood
syndrome. possible role for pulsed electromagnetic fields:
A narrative review[J].Pain Physician,2017,20(6):E807—E822.
Barnaba SA, Ruzzini L, Martino AD, et al. Clinical signifi-
cance of different effects of static and pulsed electromagnet-
ic fields on human osteoclast cultures[J]. Rheumatol Int,
2012, 32:1025—1031.

He J, Zhang Y, Chen J, et al. Effects of pulsed electromag-
netic fields on the expression of NFAT2 and CAIIl in
mouse osteoclast- like cells[J]. Aging Clin Exp Res, 2015,
27(1):13—19.

Lei T, Liang Z, Li F, et al.Pulsed electromagnetic fields
(PEMF) attenuate changes in vertebral bone mass, architec-
ture and strength in ovariectomized mice[J].Bone, 2017, 8§,
108:10—19.

Niu C, Xiao F, Yuan K, et al. Nardosinone suppresses
rankl- induced osteoclastogenesis and attenuates lipopolysac-
charide- induced alveolar bone resorption[J]. Front Pharma-
col, 2017, 12, 8:626.

Di Nisio C, Zizzari VL, Zara S, et al. RANK/RANKL/
OPG signaling pathways in necrotic jaw bone from bisphos-
phonate- treated subjects[J]. Eur J Histochem, 2015, 59(1):
2455.

Zawawi MS, Dharmapatni AA, Cantley MD, et al. Regula-
tion of ITAM adaptor molecules and their receptors by inhi-
bition of calcineurin-NFAT signalling during late stage os-
teoclast differentiation[J]. Biochemical and Biophysical Re-
search Communications 2012;427:404—409.

Petecchia L, Sbrana F, Utzeri R,et al. Electro- magnetic
field promotes osteogenic differentiation of BM- hMSCs
through a selective action on Ca®”
Rep, 2015,5:13856.

Li M, Wang X, Bian Z, et al. Peptide 11R-VIVIT stimu-
lates osteoblastogenesis through regulating the expression of
nuclear factor of activated T cells cytoplasmic 1[J].Cell
Mol Biol (Noisy-le-grand), 2017, 29, 63(4):46—52.

Cotter K, Stransky L, McGuire C,et al. Recent insights in-
to the structure, regulation, and function of the V-ATPases
[J]. Trends Bisochem Sci, 2015, 40(10):611—622.

Qin A, Cheng TS, Lin Z, et al. Versatile roles of V-ATPas-
es accessory subunit Ac45 in osteoclast formation and func-
tion[J]. PLoS One, 2011, 6:27155.

-related echanisms[J]. Sci



