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] 72 5%+ 40 8 ( mesenchymal stem cells, MSCs) K IE T A&
R AME 2R ie 2 R —RH A A A A2 m o ik g
ML, EATRERE A T B FRTE B, e R A1 R Al —
Tl Z2 e AR ZH LUl 25 B A Al L, MSCs e W A6 B B &
B, 5 RAERRNT ST 86 i S 2 R 2 & B MSCs IIFEALE
T MSCs 2 RJZRIE, & T L) BB 40 A R 40 M b 42
AR SE I oAk, B T 2R T AN

MSCs R TR 2R3 Z M, 768 B 2
IRAT SR FLC WUREZE S5 B0 1R T A B2 WK, B
MSCs HA R AF A6 PRIV BT 5, {5 i T MSCs R Sh K i 351 |
1) 3 A LA B A P 1) B Bl A8 A A7 A T L 1 249 7 HetE— 2B 1
FH G0 AT A s 2 i) RS Ay 33 A 45385 1 A 5 A 5 e A, AR
S, FL T S X T AR ML A A RN 1R 52 3 G T, FE T R
ESR AL LR S F 5% T X MSCs AYBE 5 404k 58 T B 7 A

A
FE W3 3t MSCs $E3EF0 4L B 2200

WAHMEFR AT T MSCs ZEVR N T AL S i B e B v
S la) R 2 20 oAk, RABB R 3 RE A Al R LA AROR

— HLEYIXT MSCs [i 18 AR T 1o 73 A 50

CARIFERY, i RGN B B AN SR BRI A — € 1
PR T H MSCs B Af X 45 005 2 50 1 TR 97 A (2 kA
FAEH R HURE S % MSCs 1] 1801 20 i D 1] 4P 14 2880 1 F 9
SR TR ETIOGTE

15 MSCs AR IR BERE L, 228073 R I 10) 78 1 40 i
(bone marrow mesenchymal stem cells, BMSCs ) 1E 4 #ff 58 X 42 .
Liu %5 FH 1 mT 10~70 Hz f1E 3% FL 72437 ( sinusoidal electromag-
netic field, SEMF ) %% K . BMSCs J& % #i, 10 Hz 30 Hz 150 Hz
7 8 AN I A BE ) B A0, — 8 8 oA bR &R A, An g
W2 [ ( alkaline phosphatase, ALP) A1 1 %l it J& ( collagen type
1,COLT ) #koK-FBI 2 B8, 50 Hz 4L B TE R E 2 (bone
morphogenetic protein-2, BMP-2) FI'B 5 8 [ K3 s FH 12,
70 Hz 41H7Z8 AL R 4 $27R 1 mT SEMF % 8 il {2 iff BMSCs )
JSE Ak, B AN [ 7 A B RN A AT 25 5. Song ZELC KRR
BMSCs %% T 1 mT 15 Hz [ SEMF 1, Z& g8 AN IR B [al , 7 HLHI A
HIME ST 5 (extracellular signal-regulated kinase , ERK) i 4%
RIFIBEAT T 15, 45 SR & BH, SEMF B F BMSCs [ B H T 17
4Mk, ERK {5 5l %5 5 T SEMF {2 BMSCs [ U 4k 1
HLI . Kim 557K 200 55 58 7E 1 mT 45 Ha (14 HL {35 h— B o
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& R R, BMSCs B — 28 gl A br iy R W i HiF, B
p-ERK YR (1 F2ak th w2 34m ,

VAR BEE T £ PhE MSCs B9 & L, 40 Bg 17 1) 72 I -+ 41
T e 18] 78 R T A 45, DL Sk B8 MSCs S04 48 F B 5T th 74 7 38
% . Kang %184 1% 3% 19 g 7 K U8 T 40 8 ( adipose-derived
stem cells, ADSC) &85 T 0.1~3.0 mT 7.5~75 Hz A [f] 58 2 FIA
R R — Bt ) 2551 % B, 1.0 mT 7.5 Hz FLREA# T ]
0B 434K, 1.0 mT 30 Hz 5% 45 Hz 19 HLREY 52 55 vl A ok S
34k Ongaro 250 % A BMSCs 1 ADSC [d] i} 2 & 75 1.5 mT
75 Hzf ik v L R 3 ( pulse electromagnetic field, PEMF) Hf — Bt
A i), 45 5% Gk, PEME ] i 126 33 196 e 40t 6 1 ol 400 i 1
JRI 0L A BT 18] FE R T 4 9 ( human umbilical cord-derived
mesenchymal stem cells, hUC-MSCs ) # F 50 Hz 1.8 mT [ SEMF
ORYE KRR TR R A, 2 A8 H 0.5~2.5 h, 5 18
7R, SRR ARG, 2.0 h ZHA1 2.5 h 04SR5 5 F1 ALP KB
AN, BMP-2 COL I mRNA RIABE 1 &/~ SEMFs 7]
{RHE hUC-MSCs 1 J8 B 14 43 4k, 2 58 B[] f 4 50 R B il g,
Wang e S YN | I T 40 M ( periodontal ligament stem
cells, PDLSCs ) # 5 A BMP9, & 5 8 i+ BMP9 #il PEMF X}
PDLSCs W50 , PEMF 2404 0.6~3.0 mT 15 Hz, & H 1 h,
SZIG45 5 E %  BMP9 I PEMF X PDLSCs 54 %6 341 7 W fi 52 i
{H 1.8 mT 1 2.4 mT [ PEMF fgf% i 242k PDLSCs 5431k,
W] BMP9 #l PEMFs X§ 455 PDLSCs BB /0L EA T RS0

IR RESE KB, Tkl e R 3 BE A5 ik ST 35 5 MSCs 1) B 40
M A3A TR T 42 %K B BMSCs IN#8 550k 8 Hz 3.8 mT
H 40 min [ PEMF 253535 21 d, 15 SR B 32 4 RN PEMF,
0 R, PEME 4154 FIFs S R A 2L 30, 5% 7~ 14 d
I, ALP 3% P B 25, 21 d B B L 455, PEMF 1] |
¥ BMP-2  Runt #5¢%% 5% [ ¥ 2 ( Runt-related transcription factor
2, Runx2) , ALP DL KB 5 25 F I 58 X R 58 K7, T Wntl |
Wnt3a ,LRP5 ,B-catenin ) mRNA ik 7E PEMFs 44 FF I
W, A UEHED  PEMF 7] BE3E 0% Wit/ B-cateninfs 5% , b
TR BB AH SRR R () 2k, 2 BMSCs Y B HF 431k o

= HLRERT MSCs ] 5B 4 M T 1) 434k B4 5 e

Chen %" 0¥ ADSC 85 35 76 508 TE R BT b, 4390 45 T
15Hz 2mT % H 8 h i) PEMF 14 H 3 min 098 [k o b8 74 3%
(single-pulse electromagnetic field, SPEMF) , 42 7% 5% 7 d, 45
BB, PR LR G A0 G T IE Ta R A (H R B TR AR
(COLI ., Aggrecan %) 350 & E M, Esposito %K hUC-
MSCs %28 T PEMF (75 Hz) H, 45 H 8 h, PEMF 41 fnxt R 41487
BTSRRI PR R K45 R 8% PEMFs £ (13 7 fig
S = T IR, O R AR R ) GAG AT COL T /K 7
EHm,

= HLREERT MSCs 1] 1 22 40 1) 4k A 2 )

TFFE R X et A 75 T 55 3R S P 15 3R 1 BMSCs il 4%
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AT, T AR E J1) pf Z 4R B 44k 4. T 1 mT 50 Hz (1
AR AT H 1% 3% (extremely low frequency electromagnetic fields,
ELF-EMF) 25 BMSCs J&i, & Bt 22 S0 bR i ) 1) R A W1 . 1
P00 Park 4F UK BMSCs B FRHE PG B A T2 AR
(epidermal growth factor receptor, EGFR) 1l 357 J5 % #% T ELF-
EMF, 55 B 7R, 1 2 T0 bR 25 W 0 205 4 6 B F 1 ( neurogenic
differentiation 1, NeuroD1) [k BN B i IR HH L T
Ke 28 EGFR 25 T Ll W Rl 2 #F BMSCs [ 1 28 4
B s Ak 1 A F AL, Seong %51 & B, Il # ELF-EMF J5,
BMSCsH ] A= & Jz i 85 H 1 (early growth reactive protein,
Egrl ) K7 W38, #F— 2058 i Egrl Y i 3 35 Fi Bk 3R A B
SVIEW] Egrl 7E ELF-EMF i 5 BMSCs [f] 81 28 504304k J7 T & 4%
EWAT B YE H . Urnukhsaikhan 211708 BMSCs 2 #% 75
60 Hz 10 mTJ PEMF ™, 255 % B PEMF 6 0 2 {2 5 b 22 70 4m
Y4 22 55 M (neurofilament protein, NF-L) NeuroD1 f#45 A
KHEE N Tau SFHYFIR, HE— A5 A B, PEMFs { #f BMSCs 73
ALBIHL I AT B8 A8 S BEWLEE 3-3% A ( phosphatidyl inositol 3-
kinase, PI3K) -2 118/ B( protein kinase B, PKB) SWEA R,

RBFFE R W, AR H R 7 FF 5 0 R BE A U [ A2 ik
MSCs [ ¢ 5E 7 18] 434K, AN [R) R 5 1 MSCs 2800 AL, 3 24007
FIHLURE 7 10 8 BRI FHIRF AL G (H AR S HUF A G —, B
A DBWFTEUEN] , B G T DL e 45 S AR T (H LA D ) 35
SHNAHGEEZ

FE 3%t MSCs 178 504314 B9 22 1

W S o B AR T MSCs WIE iR 2, S5 R 5
— JHREBFER 0 B AR K 2 4R P A 20 T B R 1) A Ak WA
[fi, Greecy %™ ¥ N\ BMSCs ZA#E7E 10 pA 5 40 nA 587AE LY
WL AEH 6 h SR 14 d, B BRSO IRAUA HE , Bl AR i S
AR BV, Hu 25106 KB BMSCs 35 9778 B AT SRR PR Y
ML (polyphemus, PPy ) i I 55 757 B rh A Il 175 5 5710
TN AL I R BE 43 51 R 0.035 V/m,0.35 V/m F1 3.5 V/m , Hl3%
A 35020 2 h 4 h A1 12 b, SEER A5 RK W] PPy HATfiE/EBMSCs
B SRR, BN B B 5, s 43 A 280 T i 1
Thrivikraman 25004 A BMSCs ¥ 72 7EMI & T R 1 (collagen,
col 1) /ol A7 iR 175 HH J§i iR ( sulfated hyaluronan, sHya) [ 5 A%
FEph BN EK R L 3, 25 R R BRI R A B A
Jik e 3% N BMSCs 1134 58 A1 B o fC BA PR RIVE A . Zhang
SFPUNE ADSC BFRTERA AP PPy/ SR TR MR (polycap-
rolactone, PCL) 220+ Ji#% 200 pA AU B HL, B H 4h, 4550 8
7~ MSCs [n] SLHRRALTERS B I, Hsi i An i W ek B i b gk
— B R, HALHI AT REA K™ Na®, Ca”" LK CIMHIEA XK.

W IRAMRE TR MSCs ZEMASRE B G , T ) 2%
UL T3 1) 434k, T 488 H, 3 B8 v i34 R A% Jon 5 EC 43 1k 3
Ji, Mooney % LB AN KAT AR R 35 36 b iU BF 36 76 PLA X
L8 1 MSCs FEFRTEH I dk i 37 J5 A 8, O LA I 43 A A i
Y FRIE I AN, I A A AL RS 0T, MSCs 48 f i) HE 51
I 17 M 2O IR N L AUE S — s A e
WOREE, Wen 55 H I8, 1 1A HL DK o 0098 (2.0 Hz, 40 pA,
2s) AENZ P2t MSCs WLEG 5 19 T (troponin T) Fl Cx43 ) & [
W, BARSEOIE R B ML & & T S100A4 14570, 253K [

250X ADSC IR BUH bk b e 8, A H 2 b S5 R R R
2H 11 )R & 7 S PR Nk-2.5 [ RO R4 5[] 6 5 35 ( cardiac-
specific homebox gene ,Csx) | Fl CX43 4 3¢ ik & B i & T X3 HE
Y1, UREREE R H g M R B ARSI S MSCs 20 L
ARA ST, oF IE B B R R Bl BMSCs 23 B L IR 1,24 1
5 VI HL I, 5 R 2H AR S B X B2, 45 2R WO | F iR
BMSCs BT 555 S A SRS, o JILZ0 M A S
a-JILBhHE M (a-actin) | o-4f L3N 2 M («-actinin) FLO ALILES 2
1 ( cardiac muscle troponin T, ¢Tn) BYZRIE B3 LI, 2 V AL
VA LR

Thrivikraman 2520 857 T 44 2K 4 ki F ('gold nanoparticle,
GNP) 5 H i H1 3 ( direct current electric field, DCEF ) B [k it B
3 (pulse electric field, PEF) X BMSCs H) & & %N, 45 58 B,
GNP-DCEF (100 mV/cm & H 15 min) AJ 55 MSCs [ 41 £ 411 iy
J7 )44k, 1 GNP-PEF 7T 5 5 MSCs [0 UL AH A 7 1) 434K, 7]
Ao S8 ARG Ca* TG 1k 48 (reactive oxygen species, ROS) ,{E#
e, s R e s AEALHI A Cat A 5%, F2 0 LA PR ML AN
Ca" ML B ROS PR 56, SV A5 F9E T A [l 5 52 v
RO ADSC 52, 25 R 5 , 10 He B LIRS (L RE 85 £
YN E , H AR R PR R4 MAP-2 1 B-tubulin A3 15 &
eI

BaREi5 %t MSCs RIS 0

Javani ZEP8 0K B BMSCs 2318 F 4.7 115 mT A &%
Y 537 R B, B4 3% T IR BMSCss 1) 40 JH0 355 7 11484 5 7K -
76 15 mT BHE W], Kim %506 A BMSCs 40518 T 3,15 Hl
50 mT BUFHRE PGSR, PR 15 mT 5240 BMSCs 2 Jit0 384 5 5t
P, BB bR G W A R st B B, SR AR AR AR
0.5~3.0 mT B3 555 BMSCs, 6 h/d, 45 %W | 2525 COL
T fg3eak ALP FYTE P B85 8 11 R 43 1 B 5 45715 1B A A 8
BN 3 K BR L E  5 E TT AR 3 BMSCs BEIR AL AT 227 4R
18005 25 H I8 ( mitogen activated protein kinase, MAPK) p38 158
5, A P38 {7 5 3 S 3 o] 350 T B A ) R B O 4 B AL
N UER P38 {5 FiE S 5 R T # R (R MSCs i 41k
AOVE AL Amin 2078 B R 7R OB B S B RPN
BMSCs/r 9 B 7E 0.1,0.2,0.4.,0.6 T HIH#E Y — Bt ], 45
SRR, BMSCs B B bR Y 40 B3I, 0.4 T 4038 in 5 @
¥, REWSE KR BMSCs 2557E 0.25 T 0.35 T 8 0.42 T
WG T — BT R], 45 SR R, TG0 SR 7 2 BRI 2 (] KT 2R
% , MSCs Ry FE AR SZ 20 AN, HeAh,0.35 T %252 e 7T £ ik
MSCs [ B 2N 1 434k, 537 S 0B & il FH U, Tk 2 35k g 8%
BN, baRsEREL, TR X MSCs 158 5 K 43 Ak (R85 17
SERILAFAEAL, 5 T8 W #1600 1 #  37 S 4 5 8 2%
HEEFERA L,

HFHREOERRE

PEARGE , G XE AL MR B A A — S 1 1 1100
R R 7 P R 0 RS TR P, A 2k A 0 4 A 28, i A
HIBFSESE A -G MSCs BYSE MW BA 81 LA, —5E
ARG B (1 LR TS MSCs RSB AN oAk, R [RIARL A |5k
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JE AR ISR MSCs 19 5 Wi b, A [6], 544 % 7 T AL B A
ANUHG, HRETABFGT SR R | B 8 VR T 15 50
FAIERRIV Y, Song 451 Kim 27 IE W] ERK 15538 i Fl L % 3
PR HERG B 3 A B A A X, Yong 2503 (O BF 5% b i o , 8 3
ERK {553 BB 77 23 PKA 15 538 B30 515140 35 |, BE 4%
e 2 (N B A A S E ST

—EEF LI REE RS MSCs & I T A8 33y v 3
O 1175 R AR P T A A RS A VA SR T S AR IR 5 i 7R 4
FE LI %4 T, MSCs L RB U8 5 0] 431k, 1) BB 400 L 46
2 sl L 200 L 55 o 3 Ak, A 55 35 R v S R R T 0
MSCs 35376 HLIE BT L, 000 S0 A &2, #1335 5 MSCs 431k
FABIL A TR B S 2 0L, RIS 3 95 T 465 5 3 1 AN At 5 5 08
B, i — A5 = A A R MSCs [/ R [R 7 R4k

B TR 5T 7R, FE AR A5 35 21, H R R S T 5 A
MSCs HY3EFE T8 M M b G T Z e, S Sk
TEAYE TSRS NS S S M E M TR, [F
I F T AL A AS B (10 S e A AT LK 0 6 7 A 5 2R ) B, —
BRI B AR ST BE S S MSCs SE 70k, MSCs 5 EA 4
MIBEME IR F45 & J5 , CERE A E R, A 1R 58 1Y) 78 [l i 78
BN, B WK B RESR S X MSCs AR AR Z TR
T HAT R A0 R A

SRS TE F AR SR E MSCs W58 3T B A4 b IF 52 5 T B
47 —Snl B A AR H AT e — S a8 40 AR 1S 3
e FL R4 B 2%, i L BE SR A 1 MSCs BRIHAT R0 1 7 4
Ak, AR5 53T AL LA B A AR 455 i 2 ] 45 ] R 0 7 2 —
R, BRI &2 B BMSCs, (HJERIEF R, ADSC
H1hUC-MSCs IR 3z , HEU (A, 5 55 5% , B A5 F1 BMSCs 28
eI 22 1 oA ik Rg , R IUA R N RO X e 40 il B A 9 0 B
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Vertebroplasty for vertebral fractures

BACKGROUND AND OBJECTIVE Percutaneous vertebroplasty is widely used to treat osteoporotic vertebral compression fractures.
Prior research has produced conflicting data concerning the utility of vertebroplasty for reducing pain, disability, and improving quality of life.
This study was designed to help clarify the efficacy of this procedure.

METHODS This randomized, double-blind trial included patients at least 50 years of age with one to three osteoporotic compression
fractures. The subjects were randomized to receive polymethylmethacrylate cement injections or to undergo a sham procedure with periosteal
needle placement, but no cement injection. The primary outcome measure was a ten-point visual analogue scale (VAS) for pain. Secondary
outcome measures included the Quality of Life Questionnaire of the European Foundation for Osteoporosis (QUALEFFO) and the Roland-
Morris Disability Questionnaire (RMDQ). Assessments were made at one day, one week, and one, three, six and 12 months after the proce-
dure.

RESULTS Both the vertebroplasty (n=90) and sham (n=86) groups showed a significant reduction in VAS scores at all times, with
no significant difference between the groups at any follow-up. Statistically significant pain reduction began one day post-procedure in both
groups. Similar patterns were found for QUALEFFO and RMDQ scores. A post hoc analysis did reveal more patients in the sham group with
VAS scores of above five after 12 months.

CONCLUSION This study of patients with painful osteoporotic vertebral fractures found no significant difference in pain reduction be-
tween groups treated with vertebroplasty and those treated with a sham procedure.

[ ## B :Firanescu CE, de Vries J, Lodder P, et al. Vertebroplasty versus sham procedure for painful, acute, osteoporotic, vertebral,

compression fractures (vertos iv) ; randomized sham controlled clinical trial. BMJ,2018; 361 :k1551.]



