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[Abstract] Objective To study the change of STAT1 expression in the anterior cingulate cortex on rats under orth-
odontic force, and to further explore the roles of STAT1 and related JAK-STATI signaling pathway in the mediation and
regulation of pain during tooth movement. Methods 112 male Sprague-Dawley (SD) rats (225+25 g) were used in this
study. They were randomly divided into experimental groups (96 rats) and control groups (16 rats). All rats were in-
stalled bilateral maxillary device for tooth movement models. Rats in the experimental groups were applied 80g orth-
odontic force on both sides and were divided into six subgroup 4 h, 12 h, 24 h, 2 d, 3 d, 7 d, with 16 rabbits in each
subgroup. The control groups were only installed the same orthodontic devices, without the application of orthodontic
force. Brain tissue of the anterior cingulate cortex was isolated after 4 h, 12 h, 24 h, 2 d, 3 d, 7 d since experiment, and
the expression level of STAT1 and p-STAT1 was analyzed with the method of immunofluorescence and PCR. Results
For the immunofluorescence result, there was significant difference in STAT1 expression between control groups and dif-
ferent experimental groups at different time points in total (P < 0.05). The STATI expression amount in the 4 h group
decreased significantly when compared with the control group (P < 0.05); to the 2 d group, the difference is still statisti-
cally significant (P < 0.01). 3 d group, 7 d group and control group had no statistically significant difference. The
STAT1 expression amount in 4 h group, 12 h group, 24 h group was significantly lower than that in 3 d and 7 d groups,
differences were statistically significant (P < 0.05). The STAT1 expression in the 2 d group was significantly lower than
that of 7 d (42.35 + 5.77) group, the difference was statistically significant (P < 0.05). There was significant difference
in p-STAT1 expression between control groups and different experimental groups at different time points in total (£ =
623.518, P < 0.05). The p-STAT1 expression amount in experimental groups were higher than that in the control group
(P <0.05). The p-STAT1 expression in 4 h group was lower than that in 12 h and 24 h group and higher than that in 2 d,
3 d and 7 d groups, of which the differences were statistically significant (P < 0.05). The p-STAT1 expression in 12 h
group was lower than that in 24 h group and higher than that in 2 d, 3 d and 7 d groups, of which the differences were
statistically significant (P < 0.05). For the PCR result, the expression of mRNA in STAT1 of experimental groups of 4 h,
12 h, 24 h, 2 d, 3 d, 7 d and the control groups were not statistically significant (P > 0.05). Conclusions After apply-
ing orthodontic force, the expression of STATI decreased transiently and the expression of p-STAT1 increased transient-
ly. The reduction of STAT1 was probably caused by the phosphorylation of STAT1 and decrease in the translation level
of STATI, rather than changes in the transcriptional levels. The orthodontic pain might be related with the activation of
STAT1 into phosphorylated STAT1.
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Figure 1 STATI expression in control and experimental group (Immunofluorescence x 200 )
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Figure 2 p-STATI expression in control and experimental group (Immunofluorescence % 200)
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Figure 3 Expression level of STAT1 mRNA in each group

I AT 0 A T RE D E T AN PN T A 5 A R R
FIAE T ]

F T A AR B B A T, o S A A= )
RO TR PERRE L AA% . STATI S H U 4A i
B B R AL S AR 5 4 AR



A& ERAE 2017FE8H F25%5 FESH

- 487 -

B BERR AL STAT — S PRI A4 A2 AN 25 R
fE STAT B FFAMEAZ . BLah, B3 4 At e 1 (1)
I, AEBERRfE STAT 2 (At T LiE s FE kA Ak g
A IBLT, HE S AL AR AL,

ASLE R I, 4 h 12 h 24 h B S256 2H KRR
ACC [X p-STAT1 £ [ /) ik 5t 5 X B AH L33
B Tt L X 0T BE S AE 1 JE SRR R R Y
4 L PR 79006 STATL 88 1, 1% 16 p-STATL, #% A
BHMIA K, p-STATI ARG, 5AHEHE IR X
B SR A R HIK N . p-STAT1 2K
3R IA7KF 28 24 hik 8l i Sl Z J5 B WA, 21
7 d B 3EAR B 2 5 %5 18 AR 24 A9 7K, X S R
FIEER YT R E MR R AR Y R/
p-STAT1 4 [ 1Y 23K 7K - 5 TF W Y5 19 i JiE B AR
BIEMEK R 24 h 5 AR AT GE 5 LA XT I 1y
T3 IR G JAK-STATI {5 53l 4% 19 &
SiE T80 | Z i i AR ) p-STAT1 Wl i 25 B i
YRR, Tl 21 M o A 6.

ASL S STATL 85 ) 2R IK K F-AE 24 h w1k,
Z IR T, B 7 d B S 2] 5 0 RE 2 A 2
B 7K, 1 STATImRNA () 7K TG B 2 A8 1k, 22 11
STAT1 & K B AR fE AN J2& STAT1 5% 5% K - 1) 45
51 Y, T T BE 5 STAT1 B PR AK S 14 28 4k )2
R AERB AR I th ARGERR A X,

T W IR 2 1F B IR TR R BN A —
B E RS R T ERR T WY ACRR A B A
i, PRI R TE W YR T R R A —
e A AR BRI R 2T YT IL Y K
OIITFIE R —E AR, WA — 2R BR 1 .
I 5E 38 X 7 W ORI )2 T ) T B AR ML A DR I
KRG A AU IE R YT K EE
RN TEARRF Y, 256 240 K FRU7E STATI
Flp-STAT1 Fikim [ 5 M4 A W25, Ui
T STAT1 £ 28 B8 B IR TV i 5 4 -5 b s 454
FH, B AT HE 2 A A SR 1E WA IR 7 1 B I A5 o

25 B TIR AR S 38 2 N K I R 2 RS Bl A
R WF5E STATI 28K BT FIHE Bz I X rp i ik 28 1k
O, 35 T JAK-STAT 38 [ 7 1F W 4 8% sh g vh
FIAVE R, 7R STATI & p-STAT1 2 5 1F By I i 1
B, {H STAT1 SV AR AR AR BLTR i 75 iE— 2 RIS

S 3k
[1]  Rainville P, Duncan GH, Price DD, et al. Pain affect encoded in

human anterior cingulate but not somatosensory cortex|J|. Science,

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

1997, 277(5328): 968-971.
Ihle IN. Cytokine receptor signaling[J]. Nature, 1995, 377(6550):
591-594.
Mori T, Miyamoto T, Yoshida H, et al. IL-1B and TNFa-initiated
IL-6-STAT3 pathway is critical in mediating inflammatory cyto-
kines and RANKL expression in inflammatory arthritis[J]. Int Im-
munol, 2011, 23(11): 701-712.
Gracie JA, Robertson SE, Mc Innes IB. Interleukin-18 [J]. J Leu-
koc Biol, 2003, 73(2):213-224.
WiFe, BT, XIRENE, 45 NI TE I (B A T DR U Ty
1] B 5 2 2 141 N ME ORIALT). e T R 224, 2014, 49
(12): 748-752.
AR, A, PGS TS, 45 . BT (7] B B2 v A B8 gl AR
TR T 2 I ], A O B 22 A 5T 24 R (FR T RR), 2016,
10(2): 112-119.
Kirschneck C, Proff P, Fanghaenel J, et al. Differentiated analysis
of orthodontic tooth movement in rats with an improved rat model
and three - dimensional imaging[J]. Ann Anat, 2013, 195(6): 539-
553.
Kiu H, Nicholson SE. Biology and significance of the JAK/STAT
signalling pathways|J]. Growth Factors, 2012, 30(2): 88-106.
Rane SG, Reddy EP. Janus kinases: components of multiple sig-
naling pathways[J]. Oncogene, 2000, 19(49): 5662-5679.
Stark GR, Kerr IM, Williams BR, et al. How cells respond to inter-
ferons[J]. Annu Rev Biochem, 1998, 67(25):227-264.
Lodige 1, Marg A, Wiesner B, et al. Nuclear export determines the
cytokine sensitivity of STAT transcription factors[J]. J Biol Chem,
2005, 280(52): 43087-43099.
Kose S, Imamoto N, Tachibana T, et al. Ran-unassisted nuclear
migration of a 97-kD component of nuclear pore-targeting complex
[J]. J Cell Biol, 1997, 139(4): 841-849.
Melen K, Kinnunen L, Julkunen 1. Arginine/lysine-rich structural
element is involved in interferon-induced nuclear import of STATs
[J]. J Biol Chem, 2001, 276(19): 16447-16455.
Meyer T, Begitt A, Liodige 1, et al. Constitutive and IFN-gamma-in-
duced nuclear import of STAT1 proceed through Independent
pathways[J]. EMBO J, 2002, 21(3): 344-354.
Koritsanszky N Madléna M, Discomfort in Orthodontic Treat-
ments. Literature review|J|. Fogorv Sz, 2011, 104(4): 117-121.
Krishnan V. Orthodontic pain: from causes to management--a re-
view[J]. Eur J Orthod, 2007, 29(2): 170-179.
Patel S, Mcgorray SP, Yezierski R, et al. Effects of analgesics on
orthodontic pain[J]. Am J Orthod Dentofacial Orthop, 2011, 139
(1): €53-€58.
Tortamano A, Lenzi DC, Haddad AC, et al. Low-level laser thera-
py for pain caused by placement of the first orthodontic archwire:
A randomized clinical trial[J]. Am J Orthod Dentofacial Orthop,
2009, 136(5): 662-667.
Wang J, Jian F, Chen J, et al. Cognitive behavioral therapy for
orthodontic pain control: a randomized trial[J]. J Dent Res, 2012,
91(6): 580-585.

(%8 BH8, UML)





