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BZ BHIN: AR b ks £ K BT (concentrated growth factors, CGF) st iEmf Kk R T %3 BT B4 CC EALE F 24k -1
(CC chemokine receptor-1, CCR-1) % fn41r % & 4B -1(heme oxygenase-1, HO-1) & ik 9% vf, F7i%:150 R K R KA A 3 B8 20 An
WL, A 75 2, WAL i 5 B F A5 AR A LA AR A B RS IR ST 10 % CGF A 32 3Rk, sF R ALE S 5 A A 38 3 kg
W, 2EA 14d, oA 0d.1d.3d.7dFe 14d BAKX R TH IS, TRAP F & 5F 347808 0 i it 20, 4] F B 418
CCR1 #= HO-1 mRNA #jAaxt Ak, SR EEW HtERA TR ER, BAXK T BHEEH L ERK T mieitH T EW 5
FRAMLF CCRI #» HO-1 mRNA #4482t £ ik 3 2 %95 (P<0.05); s BALMEMES 1 dFF 3d e FHHIEZHLEL
HFEZF(P>005), mAEH Td T4  MEATHHESZEKTARA(P<0.05); W48 K Rk 7 it Hfe T B8R
CCRI1 #= HO-1 mRNA #9485t & ik 39 B 5 & T B 0 ) 5 09 3 B 4L(P<0.05) ., £5i8:CGF T2t e K R T #5338 An sl B 4m o4k
&, AL W A S A T BB F i, HAAUE) T Ak 5 3 A F B 4145 P CCRI A= HO-1 #9 A8 K-FH %
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Effect of Concentrated Growth Factors on Movement of Orthodontic Tooth
and Expressions of CCR-1 and HO-1 in Periodontium*
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ABSTRACT Objective: To investigate the effect of concentrated growth factors (CGF) on movement of orthodontic tooth and
expressions of CC chemokine receptor-1(CCR-1) and heme oxygenase-1(HO-1) in periodontium. Methods: 150 rats were randomly divided
into control group and observation group, with 75 rats in each group, orthodontic tooth model was established, the observation group was
intraperitoneal injected of 10 % CGF normal saline solution, and the control group was intraperitoneal injected of equivalent volume of
normal saline solution, 14 days of injection. On the Oth, 1st, 3rd, 7th and 14th days, the tooth movement distance of the two groups of rats
was detected, TRAP staining and osteoclast count were performed to detect the relative expressions of CCR1 and HO-1 mRNA in peri-
odontal tissue. Results: With the extension of orthodontic time, the tooth movement distances, osteoclast counts and relative expressions
of CCR1 and HO-1 mRNA in periodontium of two groups were improved (P<<0.05); the tooth movement distances of two groups at 1 d
and 3 d had no significant difference (P>0.05), and the observation group was longer than control group from 7 d (P<<0.05); the osteoclast
counts and relative expressions of CCR1 and HO-1 mRNA in periodontium of observation group were higher than control group at the
same time point (P<<0.05). Conclusion: CGF can promote tooth movement in orthodontic rats and increase the number of osteoclasts,
thereby promoting orthodontic tooth movement and periodontal tissue reconstruction. The mechanism may be related to the increase in
the expression levels of CCR1 and HO-1 in periodontal tissue.
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SR AU O, e — N Kl 2 R PR B e B2 AR
o, WA 20 R S AR O 32 R BIF I AR A, CCR &
HO-1 B N TEIE M S % 3l vh R SOCHERE E ], m Al
NS F kB ZARTEAL K i 4 (receptor activator for NF-xB
ligand, RANKL) 77775 M 8,5 200 60 R -1 200 e 1) s £ 3 B ok
TRBA S5 A 5 25 7 S5 40 B A 48 5 R o3k i R 4 At
PR VIR OCEY, CGF i iod 4 A8 s O 43 B I 25 TS0 1 A4
SRR ) A B PR - A il , A6 I/ MBS 5, T RO A I
BN AR T (vascular endothelial growth factor, VEGF) [l
N A K 7 (platelet-derived growth factors, PDGF) | fif
% 2B K T (insulin like growth factor, IGF) #4kA4: K K1
-B1(transforming growth factor-B1, TGF-B1) L K By i £F 44 41
Jif A K X1 (basic fibroblast growth factor, bFGF ) &5 7E P B £ Ff
AW R B R R A MBS A A BB ()
A A RIS A AR R B R KR BT
SR Z G IR BFEIER B3 SO AR B B
DRI SE B 0 . R, AN RIS 38 3 A ST T B 2 AL Bl R B
B, BAEERST CGF X IE B K R B sl R B A A 4
CCRI1 H1 HO-1 FKismysze , LIPS CGF 78 M JFE E M 5 T Y s
PRIV Rt iy S S 47

L MR 5 % i%

L1 ##

1.1.1 SC38zh4  BEHL 150 H @R MEME SPF 4% Sprague-Daw-
ley(SD) KB, M 190-210 g, fi Hlt 4 i BE 25 K % SPF 2151
i L, FRLE SR T SPF g 5 i 1 it B R 05
o ST SRR B A RIS TR R AR, SR T AR 1
P TR —

112 FERFRME 4% RBHE . PUH ARG
(Tartrate-resistant acid phosphatase staining, TRAP) &5 & . [
= RAEYHARA R 7] ; CCR1HO-1 Hipf4 : £ [E Sigma 23
A s BCA 5 H I RE 5 & | Trizol 7] . %% %455 & : Invitro-
gen 2\ A ; Medifuge 2500l : A Silfradent 247 ; LK
- : i~ METTLERTOLEDO /A & ; 8% L vk 4 : 5% 6] Thermo
Scientific 24 ] ; A1 #FZHZUY) i Bl FE ] Leica 24 v 5 5677 1 il
B : JERRAGERAT BRA B 5 528N G EEAL . H AR By A W 5 S
PEE i PCR Y : £ [F Bio-Rad /A H] ; IEM 5 FL.22 : b Hi ik
BRI B2 v 5 1F T g SRR e 2 . b [ BRAL NIC 247 5
HFRFFHL: o ER K G FFA A5 BB it HAS TOMY 2
A TR T RS A R A F]

1.2 LWHE

12.1 CGF Fy#l&  HU 8 i He Mt SD R BCo A il v 1
# CGF, JE i 10 %7K A5 %W (0.4 mL/100 g) R pE AR
B, S i 380 3o JUE 2 SRS 1 ¥ B AN S B 50 %) Te e
t, ISR EO 2 13 min, B NS 4ER O I TTER B2 EI Y
CGF, 4RI 6 FH#e % EP 45, BRI BUL B L 10% 01 CGF
AR KA P

122 SFERERIES ¥ 150 HREFENLI st IR R
S R 75 R IEIETEST 1 % B L ZARBER B, JF 4%
PEIT 101 , (VDR S HLAE A0 55 — 88 2 3 S0 03 o 1 1 s
2 0.50 mm FREIE, T 0.20 mm 1F W25 L 22 et 4 — | s
TFIRIBR , i B R AR S0, IE W s il = Ak 50 g i 3
77, AEY) A S50 T A TS 0.50 mm AV KAl
[ TR, R 1Y 51—t , o LA i S5 P (1 5 A 3
VAR EEFLAZRAB T I, BT ST, B H AT N 36 B R A5 0 2
FAE W BB R, WA A H I ST 10 % CGF A= HiEh K
VTR, W R ZE 1 S AR R A B KA, SRR ST 14 d.

123 FHBHEBUE /5T 0d.1d.3d.7dF114d B
A& AP REALERL 5 R, 1%80 0 L Z A8 I 1 56 IR, <61
AE 1 ST B 25 2 B, Vi T A 4 AR, P s s RO 2
R — TR P I S 2 M RE SR 3 R ECT
(B, ERABEH S T B =2 25 B hy 1E W 21 A% shiE B

124 TRAP £BEHEMAITE  #HA T4 0d.1d3d.7d
F 14 d B A S HPREPLER 5 R, 505 SEEUH A
W — T RRESE, BT 4 %2 RPEER T EE,48 h
JE B, T 10% EDTA #83h IRATS 4 J&, 99 E) B B ST 400550,
DAEFR AT JERE 7 g 2 23 R A5 58 it LBERR K 1
MER N AR, 3 T 7 10 Y] 4 um JBY) WA Y R AT
TRAP B, Wistsi TSI HEL, Bk bl 7 B S BT, LT
EAE Rz SRR BRI i B 40

1.2.5 CCRI 1 HO-1 mRNA HJ#E3xtREEHRM 49 T
0d.1d.3d.7d 7114 d B[ &4 P REPLER 5 RARRANSE, T
BRARBRAE — B 28, U 2 Jl B R P i, Bk, BT 1.5 mL
Rnase-free Y, T A 1 mL Trizol I3, AFBE 573, 2B
RNA, F 260 nm 1 280 nm K FIMEROEEEE, #4 RNAY
#5628 cDNA #£4T PCR J BT, Lk B-actin /B NS, SR 224 @
IR 4 CCR1 Al HO-1 mRNA BYFHXT R A HE, 519175
WFE 1, RMEMT 95 CHASM: 2 min;90 °C 105,65 C
255,65 CiR A HE(H 30 s, 2 40 4MEIR

x1 519F7!

Table 1 Primer sequences

Indexes Upstream primer(5'—3') Downstream primer(5'—3')
CCR1 GAACTGGAGCAGAGAGGACAGA GAAGCATCACAGTGCTCACCA
HO-1 AGGTACACATCCAAGCCGAGA CAGTGAGGCCCATACCAGAAG

B-actin CATTGTCACCAACTGGGACGATA GGATGGCTACGTACATGGCTG

L3 ®IHEFHE

I} SPSS22.0 i fF A5 KA Gt o b, T BOR LAY

B BREE (ot s)FoR, IWECSRH tHGER, UL P<<0.05 #RERF
N ==
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) (P<0.05); X} HAZH 5 0EE AL 1 d FIES 3 d i A RS 3 g A
- HTE4 222 5 (P>0.05), eSS 7 d TF46 , WL F R 3
2.1 WMAXRTFBHES LS B K T AHIELL(P<0.05), L3 2.

W TE WA FH PR TR] B9 3, 19 ZH K R A% sh i g 3 i 28 0

R2 MAKRRITIBHERLER(mm, xt 5)

Table 2 Comparison of moving distances of the teeth between two groups( mm, xt s )

Group n 0d 1d 3d 7d 14d
Control group 5 0.00 0.17+ 0.01 0.27+ 0.05 0.55+ 0.07 0.92+ 0.13
Observation group 5 0.00 0.19+ 0.02 0.30% 0.06 0.69+ 0.09 1.23+ 0.19
t 0.000 2.000 0.859 2.746 3.011
P 1.000 0.081 0.415 0.025 0.017
2.2 TRAP &ML A2 7 d TR T-FAs; WERLIR A SE 1 d I IR0 s 4 it

250 d AP R U B AT SO S 422 7 (P>0.05) ;. A58 28 i T Wl A ) g Ao HE 4L (P<<0.05), IL3% 3.
Wit 1 WS 1) -, P9 2 R U F 2 My ol 205 22 (P<<0.05),

3 MAXRWEERITHLLR

Table 3 Comparison of osteoclast counts of two groups

Groups n 0d 1d 3d 7d 14d
Control group 5 2.12+ 0.05 4.07+ 0.51 827+ 1.15 12.85+ 2.27 10.92+ 3.13
Observation group 5 2.14+ 0.06 8.18+ 1.02 13.33+ 2.06 19.69+ 3.04 18.26% 3.19
t 0.573 8.059 4.796 4.031 3.672
P 0.583 <0.001 0.001 0.004 0.006
2.3 CCRI 1 HO-1 mRNA B3} 534 bL A% 0.05), FHZEH 7d T A A% | d TR, WA R T A

55 0 d B R R4 4 CCRI A HO-1 mRNA 4 ZHZ1HCCR1 Fl HO-1 mRNA fifAH X3¢ 15 157 I 35 15 - [R] i ] 551
XFRIBTCG 225 (P>0.05) ; B IE BT AE K, TR RS HIXTHAZH(P<<0.05), ILE& 4.
JE A4 CCR1 Fl HO-1 mRNA X} RA B E T m (P<

x4 MAKXRFEHLF CCR1 F1 HO-1 mRNA HIHEXT R A L&

Table 4 Comparison of relative expression of CCR1 and HO-1 in periodontium of two groups

Indexes n 0d 1d 3d 7d 14d
CCR1
Control group 5 0.98+ 0.11 1.21% 0.19 1.65+ 0.25 1.69+ 0.27 1.72+ 033
Observation group 5 1.01% 0.12 1.54% 0.22 2.53%+ 0.36 2.59+ 0.39 2.53% 0.39
t 0.412 2.538 4.490 4.243 3.545
P 0.691 0.035 0.002 0.003 0.008
HO-1
Control group 5 1.02+ 0.05 1.59+ 0.07 1.95+ 0.13 1.97+ 0.15 1.93% 0.16
Observation group 5 1.03% 0.06 2.01% 0.15 2.69+ 0.22 2.71% 0.23 2.67+ 0.21
t 0.286 5.674 6.475 6.026 6.268
P 0.782 <0.001 <0.001 <0.001 <0.001
3 Wi U T 2147 W L B AR I ) IE 7 12, FLvh o B S 2Ry 1

MABHREE Y, TEIER IR, 24 R 32 A A
TEMRAYT 1 Rl o U AE R O ALV E I T, % 28 R b o 3l 1 60 5 55 200 IS I 48 900 A 28 ) 21 480
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ANWEEAE B AN B, B O, SR A 2 TR A 2
AU, CGF SRy S5 e — 1 BRI MR 44, HARAER
SR =S R A SR R 2 IR AR K I, Y
BT, TR LT 4e i 1 LT 4k 356 1 L ADP ATP ¥ |
PR BBV BT IGF % B85 855, WA AR 1E R 40 B
gk, BeE AN A A RS A ME A LUNE S J)
LR TER R IR RAEN, SIS ESE , CGF
of BRI AT | [ 36 55 T 4 L 1 mb R A0 A D R AT 4
MU HA SR, IR LA A T dEAn i i 3, 5
S5 O Ara R AE L . SR YR SURIE T b R A AT
. CGF ] {3k B 20 A R B AN A A 383 | 318 o 2 43 f skt
B ARPEHE K AP A 21 2 2 1 A5 2 SR T B AR
AR, IR AT B AT A A B FE AR RS R T, A
A 16 2 o

REAERTSE K40 5 T T CGF {2k B 44U 8 s &
W, M IERHRYT SRR T A S A T SR A U R R I T A
. ZHANG 5§ RSN 5E 2% BE, CGF R {2 3k 7 Ji B i 41 4k
A A EE A B AN A 43fk . AGHAMOHAMADI 45P1[R] 4
B, CGF BA 27 R 4075 SR 3R L vl etk A 28 JE 1
AR IEEE A Ak, NI HE 25 R AL AU A . AR 45 R
7%, I T 5 P 1 PR S T) AR S 9 20 R B 2T s M s 34 J 3 44
KRS 7 d TR, MR T RS ol i B S 25 1 1 X IR e
RS TR R, TR A K SRR A0 3 453 (2 3 7 AR
B E] s B R IR 2, LIRSS RIS R CGF W] et T IEmg 21
B M A 4 E i R, 5 ZHANG 821 AGHAMO-
HAMADI S50 57 25 5 —3

AR R R Z G 2 N R RN, BB 5> YR AR
Wik SR, AE DG AR R 55 1F W 21 A5 Bl 22 [ 36 R BR324 3
TR o AP0 B i AN PR - 2 A — 2 mT {4 ff
BAIZ /N TR Z K, T Ak P A I O 40 i 45 i
AMARENR G N B, AT S S AL G B 815 AN G R L i
R, CCR1 2}y CCR ¥Ry T A2 A > — BRI B2HA N,
CCRI1 7] 3 it 45 ) Wiy 1A i 4 R RO 1 R AL P 2 284 AL A
A, 1M AE RANKL A1 S i) B 4 M it B 4 e i 0 1
YA PG 263, X R AN S A B A R A R A s e R
VESCAERITREVE A, Wi 2 5 2 A U8 pe gt 7. Rd A 4529
1E CC Zs#a1k N T4k 3(CC chemokine ligand 3, CCL3 ) [
/BT CCRI Bl /N BUA Y B BIFST B0, AR ) 1E w5 F17E TR Y
FEPR B fe /N U TR AH 2L g SR BE K - (tumor necrosis fac-
tor-a, TNF-a) \RANK . RANKL )35 /K- A K B i i it /b
TIEH /N, Rath-Deschner B 25557 L% 31, Py = 7d 7,
NIEF AL CC 2 afb R J 2 Fp 96 PR PR+ 1 6 3k
I35 S 3 T o TAEASBIFSE H , B B/ R A e, P
KA FHZH CCR1 mRNA AN Rk B 5T &, HESH
7 d B BIRUE(E ; 1EAh, MR K A TR 4141 H CCR1 mRNA [
A A 2 v A [ B ] o 4 ) BRZE KB, $27 CCR1 AT RE
Z 5T IER T Ba A R eiEnaf, 5 ik Rath-Deschner B
LRI ST PRI, B,

PR I R i Tl A T (IR SRS i il 1 S5 ARSS BT A

TRPELRAP R 58, BTN IRPEFNSMIEE RSN 2 A TSR i

A~ :HO-1 25 1 B8R B Kk Az & g, HO-1 AT 5 i % Sonic

Hedgehog {55 53 % Ifif th 3% #4 1k ] 7+ CX3CL1 FIR{HI3HF R 12

(PGI2) 7K B EIT A HUAANEI ; LAk, HO-1 m] g n 5 2

AT SC R (56 RNA Pk, i o 40 ) 3 4 ik

A A7k, DT 55 2 B AR R4 FE A A6 20 FEARBIESE

Hf, B TE R T AR A R RE S P2 K A I 20 4 HO-1 mRNA

AR SRR 25 Ty, EL A 7 d I BRI (R ; e Ah , WL

REA T HO-1 mRNA f{ RS 235 i 35 w5 T AR [R] i [7]

ST RZE R B, W] HO-1 nIRES 5 T 1E W 37 sl R 2 i 2

AR, 5 RS RN AT
25 PR  AWF5E R W], CGF Al g \E W K BRUA B8 2l , 4

R AN, fem oF 2141 CCRI1 M HO-1 RIS,

Pt T W AR S AN R 2 (E R B AL A S OE

eIl PR RS I FH 1) 22 MR 85t AT Rt — B R ABIFSE
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