BERERKZFIR 2014 F£5 39 E5 2 45 ( Journal of Chongging Medical University 2014.Vol.39 No.2 ) — 227 —

WGAWESE  DOI: 10.13406/j.cnki.cyxb.2014.02.021

DIREPE 1> i fh 300 1 REK - BRI Sl 5 W 1 9020 WF

E 55, KE 4, TR
(BRI AZR I 1 BR Be IR R | -5 A P e 2 E DR T 5 50063, FR 400015)

[# ZE)E/ERTTIREE R R AL AR R BT R 2 B M AIIS sh (W Rg i, 73k R FH 4 FR % SD R 80 L, fifi ]
BB T FIEBENL A 3 4 ARt 40 2 bk E 41 20 2, %R 20 H ., ] K m a4 K R AT Bhah m A il o)
et FoUmAL, AWK R A L HOEE 14 d 5 23R 6 REAURMEATTAL ], mdtel Bt FBZH 43 504E 7,14 .21 d J2 28 d 4%
10 B 5 BRRUAEIE, K A LIRS B4 7 14 KAH 10 RBANSE, Sl 43 kaf SABC A T At 5e 4k
YN 5 AN M AZ TR (proliferating cell nuclear antigen, PCNA)AYERIL . 4558 . (1)PCNA FHYEZNMG 2040 THER a5 )2
FRNE R (2) S50 7 K, fmdt e AR Ima M B s e vh 5 ANXI, PCNA Skt B #4550 (1hiB P=0.022, J5 &6 P=0.019, 4}
# P=0.024) , AU RS FE 5 A X3 PONA ek 00 BRALI (5 P=0.015, 7B P=0.017), SE4655 14 K25 TN &
(AEfwAHI HER P=0.0023, J5#F P=0.01, M P=0.0097 , #HIl 5 P=0.0005, 7} P=0.006) , H 22 %M — R 215 28 KAk
PrAHI I P=0.0001, 5 P=0.0001, M5 P=0.0001 , fRAHMIJF#E P=0.0001, 7 P=0.0001) . SH7BREE S , IRaHRK S 419
ZRIRE PCNA FEIKMY 25 Bl N, 528 28 d MRS X IRZH K- . 2538 . IHREM: N U T B 41 R BT AR U o
BB A A TGS I O, AT AR, AU RS R () AR K e TR s ks T — 2L

[ 43R ) T AT ae st ; BROSHCH s A AN AL IR ARG

[hE 5SS ]R783.5 [ CAEFRERD JA (Y #5 H H9 ]2013-09-08

Effects of mandible functional lateral shift on proliferation activity of

condylar cartilage
Wang Fenfen ,Zhang Dingming, Wang Huaqiao
(Department of Orthodontics ,the Affiliated of Stomatology Hospital ,Chongqing Medical University;
Chongqing Key Laboratory for Oral Diseases and Biomedical Sciences)
[ Abstract)Objective ; To study the effect of functional shift on proliferation activity of condylar cartilage among pubertal rats. Methods
Eighty Sprague—Dawley rats of 28 d were randomly divided into three groups:shift group(n=40),recovery group(n=20),control group
(n=20). Rats in shift and recovery groups were imposed with crowns on incisors causing mandible shift 2 mm to the left .The appliance
was removed after 2 weeks in recovery group. Ten and five rats were killed on the 7th, 14th,21st,28th d separately in shift group and
control group. Ten rats in recovery group were killed on the 7th and the 14th d after the crowns being removed. Proliferating cell nu—
clear antigen(PCNA) expression was detected by immunohistochemistry. Results: (1)PCNA cells mainly distributed in the proliferat—
ing cell layer. (2)On the 7th d,PCNA expression was increased in the posterior,central and external regions of the contralateral side
in shift group (P,=0.022, P,is=0.019, P,,,.,.;=0.024) ; while it was significantly decreased in the posterior and external region of the
ipsilateral side in shift group (P,uiw=0.015, P.;,u=0.017). On the 14th d,the differences observed on the 7th d became more obvious
(contralateral side : Py =0.0023 , Py =0.01, Pyyys =0.0097 s ipsilateral side: P, i =0.0005, P,y =0.006 ) and lasted to the 28th d.
(contralateral side: P,,y=0.0001, P,.,=0.0001, P.,,,=0.0001 ;ipsilateral side: P,.i,=0.0001,P,,,,=0.0001). In recovery group, PCNA
expression in all regions generally recovered to the level of the control group. Conclusions : The mandible functional shift in pubertal
rals may cause asymmetric condyle remolding. Condyle remolding gradually recovers to normal in recovery group after early treatment.
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1.2 ARAHgL 2

SEHGHS 7,14 .21 ,28 K, >R FH B 1 0 2O f A2
FXH LA R AR AE 10 RS 5 H gk & 4 1 50 56
%14 REHREE T B8, HARREER NS 7,14 K&
RFE 10 H o KRBk ANSE S BRI R aRoCTs , e H U
5 IR AR TEAS I TR] M DR AR 2H | D 4k 52 2 1) D Ao
TREE PRI 5 HAESRI I R, 55 5 AR 18] Fr 5 Ak
PR AHM AR ZE AR L AL B 5 X6 BRI BEA LRI 5 HBRGEAE R
R A, 55 5 RAEIRm A, YIRTE 5 um, BEHUGE E
KU Rl
1.3 Sejpiatbé,

FL¥L PCNA BT HLIR SABC e 40 1Lk 7] & . DAB
AR A A F S B A ARG FRA R SR e gl b
SABC A PCNA 2R3k,

1.4 B

1€ Olympus CX31 B2 i i858 T W PIXERA View—
finder Pro FXF RGMATEUG RS . 5% Wattanachai 551177
RO I LA  AE SR i Y) Fr b RS T S SR

G A SRR PR TR L LL 600 AR TR RS
Se EREERA 4 R o U5 3 A BB X 2) 5 [ 7
KU b BRIk B0 N ol A 3 03 ok B
AT IR PCNA BHHEAR N 4l M AT A5 58 8 | 454 7
T, A €0, PP R L AR 57 22 26 €0 T A% N, PRV 2 B 2
KB B8 T 5K, photoshopCS 4.0 A xF 44N 43
BEHLYEHL 3 4~ 100 123 x 100 155 K/ X SEAT 000 , 1
Hiras DI Y B 20 M, A S PCNA SRR 58 B I 16 5

B2 ZERRVIFL, ZRERERAELZ RS, U 60°AtRER
BRIEL EHEBS A ARPUE 3N EEXE
Fig.2 Dividing upper half of condylar into the anterior,
medial and posterior areas taking 60° as standard
on the sagittal section

1.5 %itotr

K SAS 9.2 1A, X & dH B VE AN i BGHATSE 13 BT .
SCHGES 7 14 RARAHL X RZ 2 1R LEA T ¢ K, S0
21,28 d MR AmAHI 41 X BRAH 3 28] LR F 5 2553
By, ] LU SR I SNK—q 6250, R 50 K HEASHL a=0.05,

2 & R

2.1 THWEIE ST

Xof HEZH R BRUPAT 1T R v 2k — 3, RIS R A B Bl
Bl Ac A AR LA 55 5 A ZE R e f5 B 2R
P 20, 305 7 R HGAE sl o6 4 T PR iy 2200 ; f st
PRIZ LA R ke B, T A8 S A7 48 22 i i 1) A
AR BE 5 B T HERS | 20 1) T 2R 9 30 R IR 1 LA
Az Bl SR 5 0 HRZH AL

[

3 XRBRRIE PCNA RiZER ( SABC)
Fig.3 PCNA expression in the condylar cartilage of adolescent
rat( SABC )



BERERKZFIR 2014 F£5 39 E5 2 45 ( Journal of Chongging Medical University 2014.Vol.39 No.2 )

— 229 —

22 PCNA EXRBELFFAOS>H

PCNA A4 B A% RAR B0 B E MR R R
WA R RZ A Rk, R ZRZ W 218510
g AR (F 3),
23 MEBE KIKE PCNA £k rbix

FEREA SR R BRI CE I PCNA W FRIA A4
[ L P TS 225 5

SRS 7 KB A AR AHI RS BB JE T PCNA
FEIRBENT FEZH 35 (P<0.05) , 17 A AHI R 58 BB J5 38 PCNA
FEIREN WAL IR ES (P<0.05) , SEHR5E 14 KZEFHhI & (P<
0.01), H 22 FtE— HIFLe B 28 K (P<0.05),

SEER 21 K ELEBRIEE 7 d, e RHR S 2 AR AsH B
FERCE T JE X I PCNA Rk 4558 F X 4 (P<0.05) , H.
TRAHNBRZE 53R PCNA R gMIL T4 BT (P<0.05)

SEHYER 28 K BV EBREES 14 d, 45 X Ik PCNA FEAFR 7
HE LG 2557 (P>0.05) (R 1~4),
2.4 BREEHE ARG PCNA Rk

FEAS S AR T RIS SRR ) PN X SR PCNA f 2%
IRTEAS AL R AR P o Ge 2425 53 (P>0.05) .

SEYGEE 7 KB, (A AR A RS 0 AR X R
PCNA 223K % 0 IREEER (P<0.05) , 101 {2 B 2 45 B 40 3
PCNA FIRHEN0T B 55 (P<0.05) , SE964E 14 K22 F 0N
FH(P<0.01), HERM—HRE35 28 K(P<0.05),

SEHER 21 K EEBRIEE T d, MBS L R A H
S CE Hh AMER X PCNA [ 2R3 47558 T XTI 41 (P<0.05),
M AHI SRS PCNA 234555 F %R ZH (P<0.05) , SE 5056 28
K, EEBREE 14 d, WEMRE 41454 Xk PCNA k5K
X TG 2 5 (P>0.05) (£ 1~4)

F1 £7XEHRAESITRA PCNA H&RIX
Tab.1 PCNA expression in shift group and control group on the 7th d

P2 PCNA FRYEATAAC

4L RARTE JENG)
i i Jei Al i M
L O B O L L L O 7 S 1 L
fiAt 39.80 £2.52 39.60+1.82 62.60+ 1.82 67.20+2.28 53.06 +2.30 60.80 + 2.28 29.40 + 2.30 31.80 £ 3.11 41.60 + 3.05 47.60 = 3.51 54.20 £ 4.03 65.00 £ 3.16

X HEZ 39.40+2.70 63.80 £2.59 55.60+1.14 30.40 +£2.30 4240 +4.16 60.20 +3.96
{8 0.28 0.17 1.05 261 2.81 275 0.79 0.88 0.43 2.55 2.73 2.61
P1{H 0.781 0.867 0313 0.022 0.015 0.019 0.442 0.392 0.677 0.024 0.017 0.022

®2 %14 REHRFRASIERA PCNA RIRiX
Tab.2 PCNA expression in shift group and control group on the 14th d
-3 PCNA FHIEATAL
5 PN AR 0]
HiH HE JEH il R HMI

L 7 I I 7 L 1 L 177 1 O £ R 7 1 O 1 O 5 2
AL 65.10+3.05 63.802.87 87.80+2.17 94.40+2.07 75.00+ 1.58 83.4£2.61 5420445 55.8 £4.66 64.40 £ 4.72 72.40 + 3.64 69.40 +2.70 81.80 + 4.44

Xof B 65.60 +3.21 90.00 +2.24 79.40 £2.07 56.00 + 1.87 61.60 + 6.81 76.60 +3.36
il 0.29 1.10 1.83 3.78 4.60 2.97 0.84 0.09 0.94 4.07 4.50 2.99
PAH 0.773 0.289 0.090 0.002 0.001 0.010 0.418 0.929 0.365 0.001 0.006 0.010

®3 #21 REHMRRIERFRIRE A JTFRA PCNA BRI
Tab.3 PCNA expression in shift group, recovery group and control group on the 21st d
I PCNA FHEEATAL
AR PG
A HITB Ll JE T Al ks Ml

L O L L L [ L O L O S 7 L s 7 1 I 1 1
AL 58.50£3.08 55.0043.74 75.80£2.52 84.60+2.07° 59.60+1.14* 75.40+1.14° 45.0044.30 48.20£1.94 58.00+2.00 69.001.58* 53.60+3.85 71.60+4.34°
AL 58.00£2.00 56.00£1.58 75.40:2.07 80.801.92° 66.20£1.92¢ 73.60+1.14* 43.80:4.94 46.40£5.41 59.20:1.64 66.20£2.39" 56.60+3.51 69.60+4.04°

Xif B 59.20+2.49 76.40+3.21 70.20+2.39 45.80+3.30 59.40+5.41 64.40+4.21
t i 0.37 0.81 0.27 22.44 69.92 2147 0.43 0.83 0.60 4.94 13.65 17.75
P 0.698 0.456 0.766 0.000 0.000 0.000 0.656 0.450 0.555 0.017 0.000 0.000

Hra, X IR A P<0.05



— 230 —

BERERKZFR 2014 F£5 39 E5 2 85 ( Journal of Chongging Medical University 2014.Vol.39 No.2 )

F4 %28 RAHMRRARRREHE . XRE PCNA Bk

Tab.4 PCNA expression in shift group, recovery group and control group on the 28" d

SF-34 PCNA BHYESN 5L

SR

JERIND

5 HIH R JeiiH

il s Ml

L 1 1 1 1 | 1 R (P 1]

el

L 0 1 3 1 |7 S 1 O 3 1 R | 2 ]

TRl 26.80£2.28 26.20+2.68 47.20+2.59 59.20+1.92 39.60+1.14* 50.00+1.23* 23.80+4.21 25.00+4.53 35.00+3.16 44.00+4.18" 26.80+3.11° 42.80+2.45"
TRt 28.402.07 28.20£1.79 48.00£1.58 52.20+2.78 43.80+1.49 44.50+1.58 23.80+2.49 27.40+3.65 34.00+3.18 36.80+3.90 35.80+2.39 37.60+2.41

X HAZH 29.20+1.64 50.00+2.24 44.00+1.58 26.80+3.11 33.80+3.70 36.60£2.70
tfl 293 2.88 281 33.64 28.92 46.27 1.56 0.97 0.32 15.20 33.89 13.66
Pl 0.095 0.074 0.082 0.000 0.000 0.000 0.233 0.395 0.726 0.000 0.000 0.000

H a, 5X LA A L P<0.05

3o #

AL Z: B Nakano 85805 77 78 FF 0 DL i %
T ERTAEE, Wl N s S vk & P
KRAERT A T30 W & T IREE T i 1)
Zefhdt, HFIIREE T Ak a & A e o A e
FH RN P 8 2 Ab T AT e A
B, ARG £ 4 JEIE R RO AR 42, 5250
J R TR RE F AT FE DR HFED
o AU R AT

PCNA J&—F 5 4 O34 5 A S N B 1, L
125 DNA &, LB (U A it £l T S g
HEIEBE PR, SEER 25 /R PCNA A 7E
PRRPCE )2 AN L IR RJZE WA 2k,
ST R ZE BT O, Ul B 5 2 4 i 2 AR SR Y
HAFHAE A1, AR )2 I LI R 40 e ) AR 4
Ji A3k A P A R TR 2R S R T R

DIREIREE K A=W 12 B el A e B 4R R S
U B 900, FEARSZ IS D REME T AR AR T
PR WD REI S, B R RN St ke A T
Ak, FEOS AN BR B 1 4 L 5 1% B B2 5
AFNE DX 355 A 3 oy PR e S 7 R, BTRRR
AR ARt AR fm AR 2 8 R AKX
i PCNA FR38 58 7 AR 28 50 Je AR IX
I PCNA FEh0 55 , X 3 55 8 R A KR I R 55
A, YNl & A5 , B ImaHm B ] f
T ONWEAT, MR e s ANz B LA
B SEMLAR 5K 7 3 5, TR] Bsh A 28 10 0 far iR, S 3K
HOGH 2 G0 M A | 4Pk 1S SR 5 1 O A AR 5 32
FLLLGEAE FAMAO SO £ | S BRI SV A S
T3 3% FN A HE 7380 1) st LG T e v 55 LA 1 3
VDAL S B A S a2 2R, SEER s
TAREF, RUMBRIEA [R]ER 7 BRI B PCNAZKIA T

ZRTINEE, HaXFh 25— R RS0 a5 W,
2 2k AT B A K — P A K B, U
BRIEHCE B KT RIS FE AT T — 20 IR A a2, 1 bl
FHAER IR XA X ARG 5 7 A B 1
TE, VEN Tl BB i 4k A& P AR X 3k, RS 4wy
(X — 3R E AR AR AL, B R e LB N B I B,
AT T B0 0 A DX 3R 22 A0 1) s R A
TEARNG N, BB A A AR R R
TSGR PR B A 5 T 53 2 52 B4 ] Y
DX, I/ T B A0 N T SR R | A e e B
Z R A TR IE BB HY, TR TE
RPRATT 2 & A X AT FR A 0 38 7 e el gt , an Sk
T REPE ™ A0 A HS B A7 AR 52 8T 600G BB
DEMEYRe, 2 TuE SR kA S ZH
NEAEAL . Nakano 25O micro—CT ¥4 & BH, 34
FEFE B DI R T a0 P A AR R O MO T 0 R 58 A%
PR, BRIE /N TR B AR, AR D s g LA 4
SRS, AR AR SR 1 0 S BRI
Xk oM & PR A BT A D e T A
Pk, 2175 A0 BRI FE B XU R 85 E 25 R ASXTRR B
P AU G0 B B AR B IR, i N e
ZHRUmK, WG E S CBCT R8T SR Ak A
HERY BRI KT A B 25 s 2 B0 MR 25 5 30 2 Bl N
I, Bl AT I3 B AT DSl SRS A6 [
AR S R RIS
HARUEARKE TS R IS 6 RS
B SIOR T N S VIR = £ A A R 4 AN R o Kl
T Bl 23 5 B T BR, A SRAE AL 2 0 L g s 2
bR FECT RAIDIRE R 2, 1T RE S 5 Tl 45 #4 1)
FHAFI TR R, SLEH 14 K @it PRbR i AHK
B BAUTE T A R I i X D REPE T A
P ARk i B 0, 25 58 e IR AR 58 Xk 348
T B 1 22 S i 4 /N, B S0 00 5 28 RE, ixXFh 22 5%
EANEA G AR L IESE BRS8NSR



BERERKZFIR 2014 F£5 39 E5 2 45 ( Journal of Chongging Medical University 2014.Vol.39 No.2 ) — 231 —

(YR E
B BoR S e (kA i 3 4 B ek g b i O iy

TAGH, K OHL IR R P AR
(HRBERFRAA I I 1 B B AR | R 5 E W B o i R T B S S, AR 400016)

DOLI:10.13406/j.cnki.cyxb.2014.02.022

[ ZE)BM . EN B AR S L O E RN T 2R /B R R ek . ik R INE @5 S E TR E
Jr 3% 30 24 L D A e sl R 60 S TR AT R A I R RIS A B 2 41 LS, A 1 fd ] VITA 3D-MASTER L (A4
Lo A PR R (e 28, B AR FHAE S A ] A e B) B RS R A B s AR B RIVE 28 et . SR .2 Rl b )y vk e
Yl Lo 25 B Gii 2425 5 (P=0.034 ) , i AR R S F R R TR AT AS UM Jy 1 26 38 Wk o P e R L (s iy, 25 5
FHER L (P=0.041) . 8538  PRAfl B H R A BB A B e 26 L B3 LU 7k TGRS O34, (0 AT A o ety B 28 24

Vi, Z—ESNA T, Aot et e 607573 , i R BRI Hi X O 4552 BOR B AR ER B HEA T BERY AL, LAEARAT SO v

Lhtazs
[ S8R | bt ; H e 008 b (i  BRS A  H R
[FE42S]R783.3

TEE NGB S Abth , Email : huangnannan12@126.com,
B 6w IS B
BIE1EE: # A F,Email :693411032@qq.com,

[ ERFRAERD ]A

[ ¥r%5 HHA)2013-08-28

GRSl D RETE N AU AT S K il PR 4
LR REN R A R TR A Kl
T —E, B R A R R LR AR L
BB AER A LB S RHE R R B
TN R BE B 0o/ .- Takeshita S5 BLSA™
HN AU AR R R IR ESURSIR TR
e O a R R LS S II6EE,

ARSI AT RENE T A0 A8 X 7 A AR R
R HHET SR e TR0 04 Ui Redt
IR AT SRR+ B 2% X VAR AR S A 5
M-t 2 22 J5 T A, Hr P LB A 1 i — R

& % x #

[1]  Matsumoto R,loi H,Goto TK, et al.Relationship between the uni—
lateral TMJ osteoarthritis/osteoarthrosis, mandibular asymmetry and the
EMG activity of the masticatory muscles;a retrospective study[J].] Oral
Rehabil ,2010,37(2) . 85-92.

[2] Murakami T,Fukunaga T, Takeshita N,et al.Expression of Ten—-m?
0dz3 in the fibrous layer of mandibular condylar cartilage during post—
natal growth in mice[J].J Anat,2010,217(3):236 - 244.

[3] BakZ, Tt Ak Bk XUSHARRE 3 SHRERHIG e in 540 T a5l
PRAEHIG RBFFE 1] M A B2, 2010, 18(8) : 395-399.

(4] # B, EBEIIREYE T SRR AT SR ()] R B
R4, 2007, 32(3 1)) : 62-66.

[5] Wattanachai T, Yonemitsu I, Kaneko S, et al.Functional lateral shift
of the mandible effects on the expression of ECM in rat temporo—

mandibular cartilage[J].Angle Orthod,2009,79(4) :652-659.

[6] Nakano H,Maki K,Shibasaki Y,et al.Three—dimensional changes
in the condyle during development of an asymmetrical mandible in a
rat:a microcomputed tomography study[J].Am J Orthod Dentofacial Or—
thop,2004,126(4) :410-420.
[7] Lv X,Li Q,Wu S, et al.Psychological stress alters the ultrastructure
and increases IL-1b and TNF-a in mandibular condylar cartilage[J].
Braz J Med Biol Res,2012,45(10):968-976.
[8] Tan Z,Wortman M, Dillehay KL, et al.Small-molecule targeting of
proliferating cell nuclear antigen chromatin association inhibits tumor
cell growth[J].Mol Pharmacol,2012,81(6):811-819.
[91 F B #R ZE,2E M, AR A6 2R 6 e A S
ORI LA ) ) BRI R 2B 241, 2003 (2) : 10-14.
[10] Ishii T,Yamaguchi H.Influence of extraoral lateral force loading on
the mandible in the mandibular development of growing rats[J].Am J Or-
thod Dentofacial Orthop,2008,134(6):782-791.
(A1) Ak B, e A B M AR BT W5 AR R, 200561
[12] EAEMT A, TKE B SRR ™ A f RhxT 35 A R U A
OSSN W W1 AT FE (). 55 = 32 B R 2274, 2010,32(13) : 1417 -
1420.
[13] WX, TARE RAH 5 R CBCT X R IFAEHS 4L A i
RHEE BRI TG = 4 AW H R R 2% ,2013,33(5) :299-302.
[14] B bR XES AT ERT RIS S KRS
WL AT 4B 41, 2001, 15(3) : 54-57.
[15] HHER, THE._ Lai = iR77 2 ER Y D Re v T 65 (i Al PR
ITROWERI I PR B2 2 TR 2012, 19(2) : 219-220.
[16] Takeshita N,Ishida M, Watanabe H,et al.Improvement of asym—
metric stomatognathic functions, unilateral crossbite,and facial esthetics
in a patient with skeletal Class Il malocclusion and mandibular asym—
metry , treated with orthognathic surgery[J].Am J Orthod Dentofacial Or—
thop,2013,144(3) .441-454.

(TR HAL)



