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HE) 4 0, | = % 2 I 15 B (adenosine triphosphatase, ATPase) Y (@, #f i | -PU & M iF 5L B (nicotinamide adenine di-
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[Abstract] Objective: To investigate the effect of unilateral chewing on the structure of deep masseter in rats and
the role of IGF-1. Methods: Twenty-four male Wistar rats aged 4 weeks were randomly divided into experimental
group and control group. A unilateral chewing model was established by unilateral occlusal plate. After 1, 2, 3, and
4 weeks of modeling, the deep masseter muscle was taken and the structural changes were observed by frozen sec-
tion HE, ATPase, and NADH-TR staining. The expression of IGF-1 and CaN mRNA was detected by real-time
RCR. The level of IGF-1 protein was detected by ELISA and the CaN protein was detected by Western blot. Re-
sults: After 2, 3, and 4 weeks of wearing occlusal plate, the proportion of MHC Il a fibers on the non-biased che-
wing side increased more than that of the chewing side and was higher than that of the control group (P <C0. 05).
The protein and mRNA content of IGF-1 and CaN on the non-biased chewing side were higher than that of the non-
biased chewing side and control group at week 3 and 4 (P<C0. 05). Conclusion: Unilateral chewing leads to the tran-
sition of muscle fiber type from MHC Il b to MHC Il a, which may relate to the increased secretion of IGF-1 and
CaN.
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1.1 FERM BGRF CM1900 VKR F ML (il [
Leica A A]) s PHS-3C pH ¥ (I 1 6 B 571 i AU 3% A
PRy 1)) 3 Trizol (35 [H Invitrogen 2] 5 Wi 5 5% M B
& 5% I v (polymerase chain reaction, PCR) &7
&5 B 0 7 W BfF 3 46 Cenzyme-linked immunosor-
bent assay, ELISA) i3 & (4t 5t )& W [ Fr 2k 9y 3
A A RA D,

1.2 SEWahW K JoRE W R K (specific
pathogen free, SPF) 2 4 J& i} I ¥ Wistar K
24 H 0 Fr b BE R R 2 LR s G 3 A A
JFE SCXK(#)2013-1-003, #5257 47 K BLIH I 15
SEH A Tl . BEYL > SR A AN IR, 4
12 H,
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RS R 1 S JRR B BRI SR) B2 R 0. 3 mLL/100 g /&K HE,
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SBRNE LA TE e W S — B R DX A e
3 mm, 5 = XS R 1.5 mm, A2 B
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L5 Jiik

L5 1 vk g 5 WUA R A e U L L
PEAT S AL B 10 pm, 5 IR TS 2EAT 98 AR -
BT Chematoxylin-eosin, HE) . = i iR It 77 fiff (a-
denosine triphosphatase, ATPase) . %fififf | -PU % Wk
A JFU i (nicotinamide adenine dinucleotide, NADH-
TROYAt , Yl R i Leica B RS T 20 5
Y 4R, NADH-TR % 8 4 5k Y H 314 150 ~
200 5 LET 4k, i F Image-Pro Plus K411 £ we L
HRNLF AR H IR A R 4E 7 4 A2 Ak

1.5.2 ELISA #% 100 mg LA B A M 900 pL
0.01 mol/L PBS Y bt il k47 2H L5 3R AL B, fin A i
A B E . AR ELISA 5% & i BH 45 iF
AL IGF-1 #&: ,

s S50 21 W8 A AR R T I A 5 1b: Sk R ZE S T e B 5 e G
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Fig. 1 Establishment of the unilateral chewing model.
1.5.3 Western blot & F#2H0, — i mk B B2 (bicin-
choninic acid. BCA) % 8 1 %€ it . 1 — b 5 5 R 44~
R VN A T i 5 I P UK L e S L EF AT L CaN (1 = 300) —
Vi E , LA B-ILsh A (B-actin) A N2, FIH Image
JBRAR ST IR BEAE 15T CaN M XS R A5
1.5.4  SEH R A B 5E [V (real-time quantita-
tive polymerase chain reaction, Real-time PCR) H%
50 mg WLAFRA Trizol IR HUE RNA, 2 5 5% 51
AU A A B cDNA, DL ER G B cDNA
M, B-WLh & 1 (B-actin) i I Z i 1T Real-time PCR
PGP A AR 1. SO AR #OR 3 50 C
2 min;95 ‘C,10 min; 8% 94 °C,15 s;1B k 50 C,
20 s; JEAH 72 °C,30 s; 3k 40 MEHR . BRI SOLLE
“FH ABI 7500 v2. 0. 1 8 A 3h 73 #r . >R F HE 4
35 TN 056 IR g A X 3R
1.6 SEitsrik R SPSS 21. 0 # #1751t
IR G R E F o +s Fom  [A) 352 56 4 XU K
X IR L85 L T 22 5% R BRI R 05 28 0 A s A 5



1096

Journal of Oral Science Research,Nov. 2019,Vol. 35.No. 11

X B 2 ) X B A )

A O ELUES D) 3 01 NEL 0

B2 APyt <200)
Fig. 2 HE staining (X 200).
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Tab. 1 Primers used for real-time quantitative PCR

H 2 N Bk 2]l
IGF-1 F:5"-ACGCTCTTCAGTTCGTGTGT-3"
R:5-CTTCAGCGGAGCACAGTACA-3’
CaN F:5"-GATGGATTTGACGGAGCCAC-3’
R:5’-GTCAGGCCCTTCAGAGTTAGA-3’
B-actin F:5’-GTGGATCAGCAAGCAGGAGT-3’
R:5"-CGCAGCTCAGTAACAGTCCG-3’

B3 ATP MY s (X200)
Fig. 3 ATPase staining (X 200).

SR SNK A6 56 5 4% B[] g 552 90 41 K % HR 21 201 [ L
R SNK K36, L P<<0. 05 N 22 % H Giit %5
X

2 #R

2.1 HE 38 HE J& .25 2R £ i xf B4l K& 52

50 28 XU LT Ak 43 5508 B o JUL 4 A RS bR T 2 A (R0 O
200 R 21, AN AR Y . EL 38 TC R AN AR i, B
A AR I B A o 21 2 R A (L 2)

2.2 ATP Fgta  RELS L B L G5
oL R S N MHC T B £F 4k 8 B 45, MHC [T Y
FUHEACMERGTHAMER. SREREH
At JLAE R 1R 45 10 RO B P 25 0 T 35 52 28 AR ] A BE 2
Mot WZWMAgEmRE &AM THERZ2AM,
BVE SR F T IR S 2 MR, B KRR ) e ILEF 4
A MHC I BU£F 4 (K 3)

2.3 NADH-TR ¢85 NADH-TR %5 7] ¥ — 4
¥ MHC I BILEF 4 53 R R S iy 11 a 780, v 5 42
AR b R RAFHE 2] x BE O, #
L2 Ji) S 56 2H A it 0] PELOEEA 11 o 750 L 2F 4 5 o B 0T
) 01 ] 359 %6} B 2H 55 (P <<0. 05) , HL 1~4 J& % 8 26 3%
11 a 759 JILEF 2 L B3] B e I 722 b 52 B0 52 ¥ 484 o i 3
(P<C0. 05,18 5), AR 3 4 J& A 52 56 24 it 4 nEL MGG ]
11 x Y LEF 2 25 5t A A O 0 REL g =5 (P <<0. 05),
T =i 00 EL PR R ot F 2 A R R R AL (H 25
TG 2 X, A 4 JE kS 56 2 e 00 L g A 1T b
Y RLET 4 5 £ 5 A A0 nEL VR 5 (P <<0. 05) , HL 1~
4 FAXF BRI XU IT b Y JILLT 4k & B SR 2R B 3
(P<<0.05,% 2),

2.4 IGF-1ELISAZS % ELISAZ B ik,
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Fig. 4 NADH-TR staining (X 200).
K2 W4 AL
Tab. 2 Changes in the composition of muscle fiber xts
gl MHCIl a MHC [ x MHCII b
14
LG At A7) FEL RG] 27.8641. 60 38.81+2.44 34.33+1.25
A {0 EL O 29.04=+4. 20 35.55+1.81 35.40%+3.11
X B2 ZEM 24.9340.57 39.19+0. 33 36.14+0. 33
i 23.300.71 41.6540.73 35.05+0. 57
2 J&
SR At A0 HEL WA 26.534+1.18 38.3341. 40 35.1342.58
|1 i 0] REL VR 0] 33.324+1. 40" 31.2943.81 35,3845, 22
Xt B2 e 26,1740, 44¢ 38.9340. 64 34.90+1.07
pagil] 27.1540.71°¢ 36.4841. 31 36. 6641, 46°
3 &
S A A0 HEL WG A 25.2840. 05 40.5641.81° 33.96+1.61
|l i 0] MEL VR A1) 40.04%+0. 11 30.0940. 52 29.8740.63
Xif B 4 2 31.09+0. 65 37.41+2.93 31.50+3. 54
i 29.8240. 60 34.9740. 60 35. 200, 76°
4
Sy {70 L VR A 21.90+1.76 41.35+1. 22° 36.75+2. 08"
|l O 0] REL PR 00 43.92+0. 96" 30.000. 58 26.0840. 58
popickiil ZEM 37.2440. 39 30.7141. 41 32.05+1. 584
£ il 37.60+1. 12 30.8942. 15 31,7442, 90"

W 5 R AR A a P<<0. 05 5 [RIIXTBRA 4, b P<0. 05; 5 1 J& H4 . c P<<0.05; S5EM 2 & i .d P<<0.05; 5 EM 4 J&

L # . e P<C0.05

J& 3 A Be 4 R S 5 20 AR e 0 PEL U TGF-1 4R 3Rk
A5 Qw000 EL W 000 7R Xof HRUZH v (P <<0. 05) , ILIAT 6,

2.5 CaNFEHFiE Western blot 25 R B8, @4
Joi 3 JA K A TR 2 06 41 AR fi A0 PE TR CaN 2R R Gk
A2 A A0 EL W 00 1 B2 v (P <<0. 05) L WLIE 7.3 3,

2.6 IGF-1 & CaN mRNA %3k 458 Box, #f
Ji 3 RN 4 FA e, 5286 21 3E 00 0 A IGF-1 K&
CaN mRNA A X 2% 1k 257 55 fi 40 WEL 0g3 0] 1 %ok it 4 5
(P<0.05), WL 8,

3 itig
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Fig. 5 Changes in the composition of MHC ] a fiber.
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Detection of IGF-1 protein expression in masseter by

ELISA.

Fig. 6
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Fig. 7 Expression of CaN protein in each group.

& 3 Western blot &M ALY CaN #E ik

Tab. 3 Detection of CaN protein in masseter by western blotting

xts
! 14 2 JH 3 4 J

i E 4
XT/H\—E 0.4240.03 0.4540.02 0.46+0.03 0.48%0.03
2=
i HE 4
ﬁxﬁ*'ﬂ 0.43+0.02 0.4420.01 0.4620.02 0.4920.02
gl
ﬁﬂﬂﬂﬂﬁ 0.444+0.01 0.44%+0.03 0.4540.01 0.4840.01
T A
Al i ; .
W O-450.03 0.4740.01 0.73+0.03" 0.8840.03

T« 5 [ 2H X0 A ) 30 % B 4H e e R, x P<<0. 05
A 25 3 55 R BRE 2 2 & B IE # K Bz 3
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B 8 44 IGF-1 (8a).CaN(8b) mRNA X Fikeh R
Fig. 8 Expression of mRNA of IGF-1(8a) and CaN(8b) in each

group.
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AT A IR B Z L&A MHC 1T AL
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3.2 IGF-1.CaN 5 LEFge R A LR BT
Y 1) 5 A0 32 2 2 B 40 B 0 R g L b IGF-1 &
B LA B FE R R LR AR K A e B
A EE R AW Y 328 S s LR P R (e ot
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Kook B2, TGF-1 X5 8 15 45 25+ 38 38 A 3 9 AR
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N o 32 Bl 2 TORE T A A 28 v Bl TT DL 3 A
TEIE R . 85 B Uk R T AT LA CaN &
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RE—EmW,
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ik HA T AL DT a B ) T A A AR 8 T2 LLR
Y, 11 d/x 5 10 b B T 0 i T D ULEF 2
Z IR W], CaN X T 3% £ 1 U005 18 IL2F 4 3 [
Fak el MHC I & i) MHC 1 59 55 b 2 & 245
FHE T UER 4 0 % A S R A A I, B
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RN IR IR
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Myt A2 4k, 3% 1T BE & IGF-1 Fl CaN 4 W 2l 728§ 5
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