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Effect of CTGF on carbonic anhydrase II and the proliferation and the differentiation of
RAW264. 7 cells
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Abstract: Objective To investigate the effect of CTGF on the proliferation of cultured RAW264. 7 cells and the differentiation
of mature multinuclear osteoclasts induced by RANKL. Methods RAW264. 7 cells were cultured with the intervention of 200ng/
ml CTGF. The cell proliferation rate was detected using (BH)—thymidine (BH—TdR) incorporation method. After the intervention
with or without RANKL, TRAP staining was performed to observe TRAP-positive multinuclear cells (MNCs). The expression of
carbonic anhydrase IT was detected using Western blotting. Results CTGF could significantly promote the proliferation of
RAW?264. 7 cells. The intervention of 200ng/ml CTGF combined with RANKL could promote RAW264. 7 cell differentiation into
mature multinuclear osteoclasts. It also could promote the expression of carbonic anhydrase II in RAW264. 7 cells. Conclusion
CTGF canpromote the proliferation of cultured RAW264. 7 cells and promote its differentiation into mature multinuclear osteoclasts
induced by RANKL.
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CTGF) ik, i CTGF 5 OB [R5 /b, AT ETR
SE A B CTGE X B4 5 |
STAGRSE I H FT R WAGE . A SRl E 45
g 2] 21 4 K A F ( recombinant human connective
tissue growth factor, rCTGF) ¥ A el 4h gl 414 K
¥ CR I H Metos; ~ Alass 2 R JT7 51, 2 98
SR (xCTGF s a0 ) , AN B CTGF WY FAE
K F454 X VW (von Willlebrand ) I C TH T
B K ML/ N 2 26 F ( thrombspondin , TSP) F & X,
HA N CTGF W5 FRLEG fEabRifT f2 24554
YreEiE e, AL CTGE T RS S I3 0 i B B A 4
il RAW264.7, WL %% CTGF XF B B B & 20 i
RAW264. 7 151 K %F RANKL 5S4 S5 5% B 5% 15
AR AN RAW264. 7 J3-16 R B2 22 4 15 4
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1 #RFTFTE

1.1 #hK

A % 3540, #8145 5 . Forma Scientific 23
], Marietta, Ohio , USA ; =y # X & 25 /0> 1 : Beckman
/N7, Paloalto, CA |, USA ; 8 4b/ 0] UL 43 56 6 JEAYL .
Peckman Elmer 23 F], CT, USA; Nikon300 % [ 3/ $%
S WA . Nikon A ], Tpkyo, Japan,

W A CTGF (& A CTGF C R4 )
H Mets; ~ Alayw 2 3 R J¥ 51, It 98 2 It iR
rCTGF,s3 310 ) W H peprotech 23 F] ; BCA £ [ & &1
F & W H 3£ E Pierce 2\ wl; PVDF R H € &
Millipore 23 /] ; “EHTRR EFEE 1T A9HTIA b F i
it 2otk A2 iR F S5 Santa Cruz 2],
1.2 Hik
1.2.1 40 s, /N B SR AZ A0 R RAW264. 7
MM 10% BG4 103 (fetal bovine serum , FBS) f)
T4l DMEM £5 778577 , P 2 50 U/mL H &R
50 pg/mL JRKEFEE, 2 d #il 1k, 41 A
J&i , FHIBERG EDTA T8 Ak VR £h 20 B, AR AN [m] 179 52
55 H AR TSRS i B R L
1.2.2  CTGF Xf RAW264.7 40 il 38 7 i 5% Wi .
RAW264. 7 4iadRP T 24 fLIEFHR ,10% FBS Tolh
41 DMEM 53203535 2d, T45 3 K4:0. 1% BSA T
4T MEM 353208555 24h J5 , FHAS AR BE () 1CTGF
(0.50,100 200 ,1000 ng/mL) T ¥ 16h J& , A H-
TdR1 pnCi/fL, 4R 2235 5% 8h Jo, WOE RS TR, A 2
mL & 10% =5 L2 10 min, 10% = LRI
B3 K, BALINA 0. 3mol/L NaOH SDS # 0. 5

mL,60°C ,30 min, WCEEAIMIZLRR , A 3 mL [A¥
W, WINASGIN 72 BEAL cpm fBL,
1.2.3 CTGF X RANKL %5 5 F B i 40 Jfd 0 52
RAW 264.7 4HELL 1 x 10" /FLIEF T 6 FLIR, 3555
5439 50 ng/mL RANKL 1 CTGF (200 ng/
mL) T, 4 4F 2d 3 1 K, 5 6 K TRAP 4t
o, 200 B R A A R A/ TR TR R 151 7 30min, #E LAZE
My AS-BI BEFREXAE N IR B W 37°C &
Th, 8K 3 I, KRR E G 2 min, THRSF ZHR
B, DPX B GBS, WA T4 TRAP FH
P2 0C(=3 M) .
1.2.4 rCTGF 5 RANKL 3+ i %} RAW264. 7 4
Juhme e 1 11 2R3 A 52 e« FH 48 24 A% 9 (150 mmol/
L. NaCl,50 mmol/L Tris,pH 7.5,1% NP-40,0.25%
Na-deoxycholate ,1 mmol/L. PMSF,1 mmol/L NaVO,,
2 mmol/L EGTA, 50 wg/mL leupeptin ) vK_I 57 & 24
fRZH M 20 min, $5 5% T 10000 r/min, 4°C B0 5
min, BCA H &R EER/G, £ 50 peg &I
F10% SDS-PAGE HiJk, %[5 PVDF &, & 5% it
JEW3E PBST( % 0.01% H-iR20 MBERRZE il ) &t
PV TR 2 h, RS 1T A PTiR (1:1000)
WEE 3 h, SRS E LB RIC —H0(1:5 000) FH
1 h, PBST Z ¥ FEWE 15 min J& , (LR KOG R,
1.3 SGEif2ehba

KL B 3 U, Bl DA R IEZE (v
+5) Fn A LB O 22500, VAR P
<0.05,

2 #R
2.1 CTGF XHAANEEFE B RAW264. 7 20 i 1458 1)

20

Has (vt BEZHAR I, 50 ~ 1000 ng/mL rCTGF -+
Fiffi H-TdR 8 A 300, vCTGF 3k B h 200
ng/mL KX EFFH(K 1) .

2.2 CTGF £k RANKL 55 RAW264. 7 41 jifd />
bk i A

200 ng/ml ¥ CTGF fig i % {2 #F RANKL 5
T RAW264. 7 45 A ik oC $ii: (E2),
2.3 CTGF X RAW264. 7 40 Jfafik T it 11 & 4 %k
AR ]

5 RANKL % HEZHAH b, CTGF (200 ng/mL) 5
RANKL & FH B2 RAW264. 7 4 i ik 157 Bt 11 25
FIZ63k5 (P <0.05) (F 3)
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Fig. 1
the proliferation of RAW264.7 cells after 48-hour
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S A R

7. 1 RANKL % 40,2 9 200 ng/mLCTGF + RANKL T
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Fig. 2 Effect of rCTGF on the differentiation of
RAW264. 7 cells into osteoclasts induced by RANKL

R I i 0

3.1 IEH A RIS

TR RCAE A 2 DU E e AT, 1
A EPHGR R AR PR R A 20 T TR Y
FIERT B SR BB IE A, A OB B, B ik
B TERPR AT R E IR

B TE R OC 45 1E LAY OC 73 W HELERE

1 2
CAIl — | ——

B3 200 ng/mL rCTGF T 11 72 h %} RANKL
7R RAW264. 7 40 A% T Al 11 28 71 26 11 %
SR

.1 RANKL %841 ,2 5 200 ng/ml CTGF + RANKL
THH

Fig.3 Effect of 200 ng/mL rCTGF on the
expression of carbonic anhydrase I in RAW 264. 7
RANKL  after  72-hour

cells induced by

intervention
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FER B LM T 40 TNF-ec AT 38 1 3070 70 15 i 4K 4
[\l OB 434k, 755 OB #A T, N #il OB ZIfE, =
595 ERANE R KA R, OC PR AERG £ TE 1
5 ECE RO T3 T8 B, B 56 R B g K TR
B, BN, RECE B AR R T, oC
TES K E TR WSO R T 2 %
HAE, OC EIFET HSC mi B BE 1A 441, HSC 43
S0 Z2 i PO AT ML/ 5 W 4T 3 2R 40 R 4 T 4 i
J&i , B2 2 TP AN M PR T 1) B ) 2 0 T, 483
W S EE TR TE A B R OC, a8 G 1k
IS BA B EhRER 0CTT!, HZUE I K CA
1455 iz oC BRI T REA ¢, A8UE H R K A
CA T 92 1k 2 LA 2 R 4 R WA ) g 46 19 400 Joit
M,
3.2 E4L A CTCF ] 42 i /N U 15 A 1k 40 A
RAW264. 7 #4585 550k

DITE B9 BF 5% & B0, CTGF a] 311 i i B 40 f
RANKL (9235 $875% CTGF ] 3 =40 1 B 41
RANKL 9235, il 68 B AT [ 90#] OC 1% 1k i 1
. 1B CTGF X} OC W B #3500, H AT sed b,
Nozawa %:9] WF5E & PG sh 28 KGR 2635 RIR A
I3 CTGF 7KV 2 F+ 5, CTGF 5 M-CSF ,RANKL
PFIAE T A2 34 A1 A i 2042 4 Bl 53 46 JE B OC, it
CTGF HLf& ] #l il CTGF 5 M-CSF , RANKL Pp[a] {2
PESNE ML BRI OC FFE . ASBF5E 1
AN CTCF A NG54 4 K 1 CoR o
98 FHLMFREL (A Met253 ~ Ala349 ZIEMR T, 4
T 11.2 kDa) , B 54K CTGF AR 92434
MU RFR S G AR ERGTE A2 5> 255 I L B E A
A CTCF W] & 2 /N B 1 A A 40 il RAW264. 7 34
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53200 ng/mL CTGF 5 RANKL B¢/ Bk &
HIAR 40 il RAW264. 7 28 ) RANKL 7] 52 2 38
RAW264. 7 4534k 4 18 OC Y8k ; A1, 200
ng/mLCTGF 5 RANKL B4 T 10/ R B i 14 240 A
RAW264. 7 &35 4] RANKL 7] 53 1400 oC Mifg
DRI BB PR 11 955, XU CTGF mIRE EAfEE OC
I B R R R R T N R A
CTGF fIZEI5 , AR5 HE/R CTGF I RES 54 S —
BRI OC A AW ITER

CTGF W] 1 B Jir (A 40 i RAW264. 7 3451,
PHFEBG I RANKL 155 OC JE A, IF34n OC YyhE
DRI 11 193255, UL CTGF X 2 5 AR
HABFEEAEM.
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