AR 2R S i 4k 2016 4F 3 H 58 36 %55 3 ] Chin J Radiol Med Prot, March 2016, Vol. 36,No. 3 <173 -

- TR A Wy o

v HTER T N A JE 5% 2 RR 1) B - A A A
75 A ) 52 )

REHF RERX EZEF EiIk

200032 ki, 5 T K F A E F AT
WAEAEH . A B 3%, Email ; zhugy@ shmu. edu. cn
DOI;10. 3760/ cma. j. issn. 0254-5098. 2016. 03. 003

[FZ] B8 0T B4 X S E i A% 4N Ak ke U6 A0 1 B AN A o1 % 3 oAk B g e, T
&SN IR R R R VRS AR AN, A% B F B Z AR AL R RO (RANKL) FTE
Wt 20H L £ % SR8 R ( M-CSF) W5 5: 5555 24 h, 43314552 0.0. 75 R 2 Gy (9" Cs v PR IR, 55 7 K
T TRAP B0 )5 1140 TRAP FHYE Z B AN, 55 10 KERGE 41 A 36 AT B 2R e i et W88 1
W R B AR ; qRT-PCR KGN AG B 40 M AE b iR 0 41 S0 F 86 KA integrin B3 AY mRNA 3K ik 7K
ELISA AR5 75 LB TRACP-Sh &8, &R 0.75 Gy BT TRAP 4 4 BH 4 2 & 40 i
T L TR (0 Gy) (1 =3.451,P <0.05) , HEUE [ K 1 integrin B3 AY mRNA k7K
W4 A (1 =2.343.2.728,P <0.05) , HE5F# 7 1 TRACP-5b ¥ B B B 38 /i1 (+ =3.631,P <0.05)
1M 2 Gy MRSTLH Y TRAP Y (o B 22 A0 B A M 1158001 36 BB AL, IR 41408 (i K A integrin B3
1) mRNA kK F T 535 BT TRACP-5h W E T BEERTSIT#E X, &1t BEE
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[ Abstract] Objective To study the effect of y-rays irradiation on the differentiation potential of
the human peripheral blood monocytes ( PBMCs) into osteoclast-like cells ( OCLs) in vitro. Methods
PBMCs were isolated by density gradient centrifugation, treated by receptor activator of nuclear factor-k B
ligand (RANKL) and macrophage-colony stimulating factor ( M-CSF) and exposed to *’Cs y-rays with
different radiation doses (0, 0.75, 2 Gy). After seven days of incubation, the cells were stained for
tartrate resistant acid phosphatase (TRAP) and bone slices were stained by toluidine blue on the tenth day.
Meanwhile, the characteristic osteoclast markers including Cathepsin K and integrin B3 were analyzed by
real-time PCR. Tartrate resistant acid phosphatase 5b ( TRAcP-5b) in the culture supernatant was
determined by ELISA. Results PBMCs were differentiated into OCLs by the treatments of RANKL and M-
CSF. The number of TRAP positive multinucleated OCLs was significantly higher in the dose of 0.75 Gy
group than in control (0 Gy) group (¢ =3.451, P <0.05). Compared with the control group, the
expression levels of Cathepsin K and integrin 33 and the concentration of TRAcP-5b were significantly
elevated (1=2.343,2.728, 3.631, P<0.05). However, in the 2 Gy group, there was a decrease in the
number of osteoclasts, mRNA expression level of osteoclast characteristic markers and TRAcP-5b, but no
statistically significant differences compared with the control group. Conclusions Ionizing radiation may
influence the osteoclastogenesis during the PBMCs differentiation to OCLs. At low dosage, ionizing
radiation promotes osteoclastogenesis and enhances the resorptive activity of osteoclasts, but a decline of
differentiation potential was observed at high dosage of radiation.
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U LR DL 32 IR 2 A 7= A AN [m) 782 B 1) 400
On, FESEME ISR L, BT IR BT R A R A
N2 e A= Aep IR B 000 AT B N B A RS
PR BT I, S SR B T AL S L S A
RS I S B AT o bR s ) 5 SIS i /N2
AR BOR , e S 20E % T RS i I ek v
BT o A T B A A, — SRS A
HIR LA E B2 B B3R, I — Le i 5 I
WG I P 2 SR B B IR SOT B — P
2B 200 e 5 1T R P 1 5 3 A SR T
32 MU HE IR LA 40 i 5 R 9 R R R B e
AR AT BE A th T AN A R 740 CX3CLT M4
JIAI ] LB A 240 i B0 R A 5 A U B 4y b
AN B S 2 A S O B AR
M A VEF XL HGE A 2 15 3 R A5 i A
— BT ARSI e B T AR A A R 0 A B
N AN JE I ¥ B 40 Bfd ( human  peripheral blood
mononuclear cells, PBMCs) , W £ 7E 25 1K B 75 &1
T, FL AR NS TR A0 0 Ak T RE Y 52 W R T
PBMCs [ B 15 40 73 A 5 A Ay Tl S A - Jo it
i H RS BT RO A 1 BR B T AT I, i PR
SV E A AR RIS %

MHEIE

1 G RIES : a-MEM 15 37 HE i 2 175 (356
&l GIBCO 22 7)) ,PBS 1% F 2 i il ([ ™ 43 #r 4k A
Be) , ATk EL AR5 B (T AR R W R A R
NF)) , RANKL M-CSF ( € [E Peprotech 23 &) ) , #E Il
il 2 A B R ( TRAP) B2 832050 & (2 Sigma 24
), TRAcP-5b ELISA 7 & (£ H R&D 2 7) ,
RNA il 8 S5 i sfeialf) & (ALt RAR A AL BT BR
N5 (R TTAY A W] ) ,SYBR Premix EX
Tag( RIEFEY TRAF) , LA E 7 PCR Y
(Fi+ Roche AH])

2. MG SRAE R Tk B ARAENY Cs y BRI,
Gammacell 40 ( /&K Nurdion 23 &) , BCATIRE ) 15
FER 1,27 x 10" Bq, WWRI %8 0. 75 Gy/min, [
S B RERE TR B B4 T T DL s g,

AFCEH Y Cs WE, B FARMSIEET T, 47
AR y S IRGT

3. NAME LB A% A1 43 25 . 7 35 10 24 f R A
B R AU BB IE AP kI 21 ml, Hofr 1 ml H
T H BTG A, AR 7 I E I,
SERFH PBS IRAIM BEPUEE IS , B T4 1 1AM
ELAE S B 12 KF B DAL TR T 1000 x g 725
0> 20 min, WA R) P 6823 B8 0 B0, B D
1: 5340 PBS #i 8,300 x g B5.0>10 min, F5 8 &0
VR 1 IR, 7 B TRCK Ty 20 it T, R 4 it 2% 1
2 5x10°/ml, T 48 LA

4. BE HMLRE SR 515 S o NS A I SR 4 i
R 4 h SO, IS RANKL(50 ng/ml) \M-CSF
(25 ng/ml) i 10% FBS o-MEM %S9 , 5155

5. CCK-8 46 15 4 A7 1% 4 . B A1 J] i
FZ AN 96 FLARE 6 B, REHLERFL 16 1, Bt
FER 2 x 10° /4L, iE MR SR 24 h, 45 T AR Y
v SR BRG, Ak B A S S 9,7 d SR SRR
WAL CCK-8 W & W (100 wl JC IfiL ¥ 15 77 4k +
10 pl CCK-8 ¥ W) , [F] i i & 9 2 fL (L P JC 4h
L) ARSEREFE 2 h 5 B AR G OO R (A fH) 3t
RANMLAETE %

6. TRAP Yt Ko i 140, i i 40 s 45 9% 7 d,
Fie TRAP G (000 S 45 /E v BHEAT et vp il T
JE R SIS, RIS ALBEPLE R 10 LAY
( x200) 658 T UL, SN E 0 ST 110k B 40 a5,
THEORRE R S A 3 A L A% i TRAP B2 (2 FH
PEANN, B2 6 R AL, UL

7. B B R H R e W g (. B AN T
100 um BB A F 10 d,BUHE R 2. 5% %
[ 52 7 min, BV 3 min, C RS K4 30 s,
F AR, 1% FORM S E R 5 min, 258 T/K U
R IER

8. W AN A OCHE N ek A 4% T B 3R
7 d AN, 2170 & T TR BR UL RNA, 5540
FEOEEETHIE 260 nm F1 280 nm Ab G2 EE(H , i1
A RNA WSRO Rl B, Feial ) e vl B R AT R i
FEHPOESER E & PCR, A% 4119 GAPDH 1E N
SIS C A7 R X 2 o 43 A B B 400 ik A 5
FERIZH SV IS K A integrin B3 A9 mRNA £k
. BT HINEER 1,
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Table 1 Primer sequence

FEH LIESIH(5'—3") TS5 —3")

GAPDH CTGCACCACCAACTGCTTAG AGATCCACGACGGACACATT
Cathepsin K ACGGAGGCATCGACTCTGAA GATGCCAAGCTTGCGTCGAT
integrin B3 ATTGAGTTCCCAGTCAGTGAG GACAGGTCCATCAAGTAGTAG

9. F:3E FIEW T TRACP-5b Mk i . 5% F ¢ fh
JEMZ B ( ELISA ) BT e 0032 3870 G o 15 72
THH TRACP-5b M B, 454 20 BR 4% i) & 130 I 45 i
15, FEEARAE 450 nm 3 KR W05 OB (A )
AR TSR S R R

10. SiitfAab B, R SPSS 20. 0 Ge ity 52
BRI« + s T A 225 R R AT
B, P<0.05 WZEFAGI¥E L,

& R

1. SEUG BRI G AR 45 SAUREE v S 2k BR SR X
YNRLAE 15 BE I OS2 A, SRR S AN AR R (0.5,
0.75.1.2 .3 Gy) BT AAL, 455K, /MRl (0.5,
0.75 Gy) Bt = 4 LA 35 RE 1A — 3 n,0. 75 Gy
HRGTAH 5 X RRAL (0 Gy ) AL, AW RE 1 25 7
Biita#E L (1=3.030,P <0.05), {H1 Gy LA |5
R AR R I — PR, SRS

PEFET 0.75 F12 Gy P BE S 59 04 F 8 A S
1B A0 A AL T RE A S

2. HARAES S EE  BREREE T K,
{51 ¥ AH 22 S UBE T T D 22 A% AN T A, 4 A AR B
BRFREDAEANE, EER—, A lE  FIE K
AT | IF AT WL 4300 &2 . TRAP Je o J5 0t T
W o, WA LD ZILHAAE, iR
LR AETTTE , v AR50 /2, B TRAP 4 €5
P RRTR RS 10 Rf, B A5 &R
s gt e T MR 7R B W AL s 7 At BB AN
FUE , KNG 37w il (RS AR i 2L AT BT
Wehe R E RE AR, DL 1

3.y S GONT B R A A AR 52 A . 0. 75 Gy
HES S TRAP BHYE ) Z %0 B FE AT 40 (243 =
19) 4>, XFHRZH (0 Gy) A (195 +16) 4>, 4L i 22
FEHAG L (1=3.451,P <0.05) ;1M 2 Gy &
SFP2H TRAP FAMER Z A% HE MR (174 £9)

-

N /g i
A ST
‘ M&:§®‘

B 1 ASNE AL S5 AR R B R B B AN S R I RE S 2 <200 AL 7 d, {8 B AH 22 W fBR
B. 7 d,TRAP &% C. 10 d, BWlklass, WML

Figure 1 Morphological features and functional identification of osteoclast-like cells derived from PBMCs after induction different days

x200 A. At7 d, inverted phase contrast microscope; B. At7 d, TRAP staining; C. At 10 d, Bone resorption pits stained by toluidine blue

B2 AREFHE y 200 TRAP FIPEZ AR ECEYF4MH  TRAP %4t x200 A. 0 Gy; B. 0.75 Gy; C. 2 Gy
Figure 2 Effect of different doses y-rays irradiation on the number of TRAP positive multinucleated cells TRAP staining,
x200 A. 0 Gy; B. 0.75 Gy; C. 2 Gy
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AT HER TSI FE X (1 =2.078,
P>0.05), W& 2,

4, y FHEXTEE SR LIEW T TRACP-5b & 152
i) XFHRAL (0 Gy ) A0 L35 5% 138 W TRACP-S5b ¥
JE R (1,183 +0.143) U/L,0.75 Gy M4 K
(1.710 £0.207) U/L, 4 L2 7 A Fit2¢0E
X (t=3.631,P<0.05) ;1M 2 Gy M5 s o= I
TEWH TRACP-5b e B °h (1.003 +0.177) U/L, %
XTHRZH (0 Gy) BRI, B EZR KBS E X (1 =
1.372,P>0.05) .

5. oy SRR B A A AR A A R PR R A 1Y 52
M 0. 75 12 Gy ~y §F26 B A SM & i iz 4 i, 22
RANKL Fl M-CSF 5 3 85 5% 7 d, 17 52 B 96 6 8 &
PCR 43HT , WLE Hi 225 20 S5 T 15 A o 1 Ao 5 3 P
ZH 2V I KA integrin 33 FIRWRE , 5T
(0 Gy) ML ,0.75 Gy F5H 20 40 it 20 428 (1 i KA
integrin B3 1Y mRNA FEW B F 5, H2ERA 5T
S (1=2.343 2.728,P <0.05) ;/H 2 Gy M54
A ZUE I K A integrin B3 A mRNA FIAH
X HEZH FARE , It H 2 integrin B3 HY mRNA ik F iR
i, 25 A58 L (1=2.765,P <0.05),
g2,

F2 AFIFIE y B AR AR S R 4121
FEHEF K F1 integrin B3 mRNA FRIiEMIFZIN (x +5)
Table 2 Relative expression of osteoclasts characteristic marker

genes Cathepsin K and integrin B3 at different doses (x £s)

FHE(Gy)  HEASL Cathepsin K/GAPDH integrin 83/GAPDH
0 6 0.86 +0.11 0.63 0. 08
0.75 6 1.07 £0.19° 0.80 +0. 13°
2 6 0.74 £0.09 0.51 +0.07"

W50 Gy AL, *r =2.343,2.728, P < 0.05;" 1 = 2.765,
P <0.05

I

A ARG 2l 25 i T R ol R A S B0
I B AR AN 0 A S B R IR AL R T R
WER AN DD RE ) B ALK & S BUR Al W, R
240 0 = 30 5 R 5 ) TR 1 A 1 0 il A 5 JRUR
O SR B AT BB R B A, b 4 U g KA
integrin B3 TEM 40 A A B W Wit it vh e 4505 H
MVEFEY . VR IR K 7 0 B A0 A v s i e 4
PRI TR 25 1F T B0, J X R J 55 A BB
JROT AT i 1) 2 B o T 3 R R A A Y
T2 2 B A0 5 B B o Z TR JE Jl S A X integrin

B3 = S i M 0 R BB, A B XA A

AWFFEIGEA ] ) By S 2 BEURE X A A0 A i
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X B 240 L 53 Ak Vs R 1) 52 Wi 1] R 2 3 A L ) B4R,
1 Gy L FHIHE (0. 75 Gy) FESHE AT M 2L 5] TRAP FH
PR AR B RE A0 M 55 i 1 B 14, IR BE A
M AR 2 JE R ZH 28R U K T integrin B3 3Rk
M, H A8 % 5 W D TRACP-5b ¥k B2 i, ]
Ty | AN B T B B NE A W R
L 1) B 1A 00 L ) A3 ARV i HBR I (2 Gy ) y
ST BRGSE , TRAP BH: 2 A2 i 20 B i R AT
PRk BEU N A0 35 572 IS W h TRACP-5h Wk B H4H
ANFFREE T RE, FIRE S BT 32 BB & IR S
A7 HE 1T B IS

Yang 252 BF5Y R, 2 Gy 19 v HT 4 S E
RAW 264. 7 ZHfifi (1Y integrin B3 F1 RANK mRNA %
ikFHE . CTR mRNA Fik /D (HE7EA RANKL %
T RAW 264.7 By &L F, integrin B3 1 RANK
mRNA F AR, CTR mRNA Z35THE , WA R
R SR AT AR T 200 L A 240 L D 3 R A
R (5 R X R A A B A RN
HEAMGIER, SR, X" B 5 &3, 1
RANKL 55 RAW 264. 7 434k 15 85 40 Jtd 1) oo 72
HLAT 1 ~4 Gy 1Y y ST BRG] LU #20E F  B
HIARZNAE RAW 264. 7 ST it & 40 i, 5 .5 71
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B EUR AR R W A B DU R R 7 ) F
R B MG R Y TRACP-5b 845, BAR AT 7E
I Bk bR H W AR B RO RS, HE S
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DR A= AV R B = s R R T = I O i
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5525 U AR, R RN M DL SORE G A
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