PR O fEBEf b 54785 611 202046 11 . www.gjkqyxzz.cn

7 AL FR 37 ok i B R AR TS mll B e K FR B AL
MENEESENLTAR

MEE BT EHE
EREAACHEORERIRA OREREANELE R E Tk
FRTERTRAOBAYESTEE ALHE FE 401147

HEE] B B8Pk s s RO ST R SR LA H AR D5 228 5= 8 ( BDNF ) Rk A95200
Fit 60 1M Sprague-Dawley K FRFEHL D F3N KA (LG4 . X AL fzs AXTIRAL ), AR SEER
WU KRB BENL I AaA/INEL (3, 7, 14, 21 d41) , FE124 (n=5) . SCIRZH ST RIS T AUR B H42 52 s PR
QLN U O S L DO EAE At I Sl = W S A v ab 71017 RL =W 1 g & DO A RN a1 S AT TSR
FsZ XA K I . SRR BUOSUIDE A=) G T K o e R, SRORE R IEBZIOE, 0~150 HziH il
2, 2 000~8 000 HzH A LA . SR HIBL-420F A WM 5 R A2 5 40 i RS0 s & 4K RAE AR RSB i (3, 7.
14, 21 d) #EURA T AW UL, SR FH G sse 2 20027 Yo (LA 5 41 K B LR BDNF 28 1 19 2819 00, R A3
26 5 i TR TG B A 4% 4K U L BDNF mRNARYHIX Feikfit . GER  S2IG 415 4 hn B B ILILEE,
5JBDNF# [ HImRNAFRATEMEA I 4 25 TS R R, 3 dit, Seaeding fJUVLHL FIBDNF AR 3Rk 7K P-4
B IR R (P<0.05) 5 21 dity, SEEZH me /UL FIBDNF R [R5 /K1 LA AL 28 1E
K, AT BT T 23 FAXT AL (P<0.05) o £E3E SRt ok b e 38 T 5400 b 9
AR SR IUBDNF YA, PR UNURL R S 28 153 KB, it SR LA 1o i e
[SEIR]  Hl; FaErd; weAl; WLIH  IIEMEsEE SR T

[FESES] R78 [XEEREM] A [doi] 10.7518/gjkq.2020102 FRS (0SID)

Physiological and biochemical study of acupoint mid-frequency pulse electrical stimulation on masseter muscle adapta-
tions in rats with mandibular Chen Qingqing, Liu Zhengiao, Wang Yurong. (Dept. of Orthodontics, Stomatological
Hospital of Chongqing Medical University, Chongqing Key Laboratory of Oral Diseases and Biomedical Science, Chong-
qing Municipal Key Laboratory of Oral Biomedical Engineering of Higher Education, Chongqing 401147, China)

This study was supported by Science and Technology Project of Traditional Chinese Medicine of Chongqing Health Com-
mittee (20192Y023110) and Chongqing University Innovation Team Construction Plan (CXTDG201602006).

[Abstract] Objective This study aimed to investigate the effects of acupoint mid-frequency pulse electrical stimulation
on the surface electromyography and the expression of brain-derived neurotropic factor (BDNF) in the mandibular protrusion
of Sprague-Dawley (SD) rats. Methods Sixty male SD rats were randomly divided into three large groups, namely, blank
control, conditional control (with functional appliance and without acupoint mid-frequency pulse electrical stimulation
therapy) and experimental groups (with functional appliance and acupoint mid-frequ- ency pulse electrical stimulation

therapy). Each large group was randomly divided into four

[WrFs HEA] 2019-12-05; [f&EIHHA] 2020-06-10

groups (3, 7, 14 and 21 days according to the number of

[BETIE] EH LA NP ESRHTH (20192Y023110) ; experimental observation days), resulting in 12 groups
TR e B A EEZ % ( CXTDG201602006 ) (n=5). In this experiment, acupuncture points were selected
HEE®N] Wi, Wil:, Email: 2017110898@stu.cqmu.cdu.cn on both sides of the rat, and the parame-ters of acupoint mid-
[EfE1EE] g%, BRI, 1L, Email: 500007@hospital.cqmu. frequency pulse electrical stimulation therapy were set as

follows: sinusoidal waveform, 0-150 Hz modulation
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frequency, and 2 000-8 000 Hz intermediate frequency electrical frequency. The BL-420F biological signal acquisition and
analysis system was used to record the electromyograms of rats in the resting state at different experimental periods (3, 7, 14,
and 21 days). Immunohistochemistry and real-time quantitative polymerase chain reaction were carried out to detect the
protein and mRNA expression levels of BDNF in the masseter muscle of rats. Results The electromyo-grams of masseter
muscle, the protein and mRNA expression levels of BDNF first increased and then decreased in the experimental and
condition control groups. Moreover, the electromyography of masseter muscle, the protein and mRNA expression levels of
BDNF in the experimental group were higher than those in the condition control group on day 3 (P<0.05); the
electromyography of masseter and the protein and mRNA expression levels of BDNF in the experimental group basically
returned to the normal level on day 21, while those in the condition control group remained higher than those in the blank
control group (P<0.05). Conclusion Acupoint mid-frequency pulse electrical stimulation therapy can improve the
expression of BDNF in the masseter muscle of rats with functional mandibular protrusion in the early stage, accelerate the
recovery of the masseter muscle to normal level, and may improve the treatment of functional appliance.

[Key words] electric stimulation; mandibular protrusion; masseter muscle; electromyographic; brain-derived neuro-
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EIE7ER

B-actin F:

s (5°—3)

TCATGAAGTGTGACGTGGACATC

R: TGTTGCATTTGCGGGGACGATG
BDNF F: GAGCTGAGCGTGTGTGACAG

R: CGCCAGCCAATTCTCTTTTTGC

B 1 fs 2%

s
FoRE

474 6 1] 20204 11 H

www.gjkqyxzz.cn

HFA0MIEFR . G5 R A BT R 2-24T
1.9 %itF 7k

AAF5E (8 Fl Graphpad prism 7.0 P14 FEA T
O3M, R BRI BRI 22 RN, A HEBCR
FHRUR 2R Ty 22508, R g7k HE R iUl a=0.05 .

2.1

AL, A 2

e NN LI SN N S S AN ES AR o

N N v . ~
ARSI RN AR fREE9S C 1 min, iRk S WLRAE L ZR2
95 °C 5's, FEMH57 °C 10s, fJaiEffie0 C 34 s,
e IRgL el TGl AL
160.07 160.07 160.07
> 80.01 = 80.0 > 80.01
= = =
S O] RO - o MAII i o 0
i & & S
T3 3 :
-80.0 -80.0 -80.0
= = =
-160.0 +——————————— -160.0+——F——1———— -160.04+——F————T——
05 1.0 15 05 1.0 15 20 05 1.0 15 20
160.07 [ A /s 160.0- k] /s 160.0- [ /s
& 80.01 = 80.0 = 80.0-
= = =3
© o psdaeseiaprtady o IR o DAY
o\ & & &
A2 = = 5
2-800; 28001 28001
-160.0 : : ' 1 -160.0 ; : —— -160.0 ; r : )
05 1.0 15 05 1.0 15 20 05 1.0 15 20
160.01 e /s 160.01 fFE /s 160.0" el /s
& 80.0- = 80.0 > 80.01
= = =
~N N N
AR P e E
-80.01 -80.0 -80.0
= = =
-160.0 ; r — -160.0 : : 1 -160.0 +——T—T—T——T——
0.5 1.0 15 0.5 1.0 L5 20 0 0.5 1.0 5 20
160.01 k1] /s 160.0 I /s 160.07 WA /s
5 80.01 = 80.0 = 80.0-
= = =
~N ~ ~N
FURRIE = - OWE{ o i e
-80.0 -80.0 -80.0
= = =
-160.0 +——r——————1—— -160.0 +—————1———— -160.0 : : r .
0 05 1.0 L5 0 05 1.0 5 20 0.5 1.0 15 20
160.07 Bk /s 160.07 B /s 160.07 i /s
> >
= 80.0- = 80.01 = 80.0-
~N ~ N
S oM Rp it 5 o RSN & |
. g S 2 Oy
WA 14 d = = =
=-80.04 =-80.04 =-80.04
-160.0 ' ——7——1 -160.0 ' — 1 -160.0 r ' r 1
05 1.0 15 0.5 1.0 15 20 0.5 1.0 15 20
160.01 it i) /s 160.0 kil /s 160.0 ki /s
= = >
< 80.04 2800 8001
BAZ A S o N = o IO = 0 AP A e
= 50,0 = 8001 =500/
-160.04———— — -160.0+——————————— -160.0+——————T——
05 1.0 15 0 05 1.0 15 05 1.0 15 20
W /s i /s W1 /s

Bl 2 ALRECT S S s LR B AL A 1

Fig 2 Resting electromyographic changes of the masseter muscle in the mandibular advancement in different groups
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Tab 2 Resting electromyographic of the masseter mu-
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W Al4d 144.44+5 .46 178.7443.65¢ 166.43+5.03*

#A21d 148.59+3.15

T A IR HEEEP<0.055 o5 A A BEZH L5 P<0.05
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HEZH 0 52 30 21 K BRI Vi e 22 N g JUL UL PR T 3
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B e ULAL R 187 5 A > B B J AR, R v T3
AHIKN-5 BOA14d, SEBGZH ULHLTE SR IR

175.49+2.65* 155.11£7.44°

#WMA3d WMATd
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Fig 3 Histological changes of masseter muscle in the mandibular advancement in different groups HE x 400
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T 528 PO L P<0.05; *45 4 ht 4 1L 8 P<0.05
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Fig 4 Changes of expression of BDNF protein in masseter muscle in different groups SABC x 400
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Tab 4 Relative expression of BDNF mRNA in masseter

muscle in each group

C N IV eI PO p i ESiRoRiti P
3 1.03+0.22 1.29+0.13 1.68+0.30
7 1.02+0.0.14 1.62+0.29* 1.43£0.20°
14 1.01£0.14 1.47£0.17* 1.36+0.34°
21 1.010.20 1.310.28 1.17£0.33°

e 525 PN HRAL HL A P<0.05; Y5 A X B H A P<0.05 .
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