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Effects of low-frequency ultrasound irradiation on SOD and MDA levels in cheek pouch mucosa ulcer tissue of rats”
Yang Mingcong , Fan Xiaoping® ,Wang Chun
(Department o f Peridontics and Oral Medicine ,Chongqing Research Center for Oral Diseases and Biomedical Science/
A ffiliated Stomatological Hospital ,Chongqging Medical University ,Chongqing 401147 ,China)

Abstract: Objective To observe the effects of different energy levels of low-frequency ultrasound irradiation on the changes of
SOD and MDA levels in ulcer tissue of rat oral ulcer model. Methods Thirty Sprague-Daw-ley rats were inflicted with oral ulcer,
and then randomly and equally assigned to 5 groups.oral ulcer group,1% iodine glycerin group and the rest 3 groups receiving low-
frequency ultrasound irradiation at 1. 1,1.58,2. 06 W(once per day,for consecutive 3 d). The other 6 rats served as normal control.
In 24 h after last treatment,3 rats from each group were sacrificed and their cheek pouches were taken out for detecting SOD and
MDA levels in the mucosal tissue by spectrophotometry. Ulcer healing was observed at 24 h after the last treatment for consecutive
8 d. The efficiency of low-frequency ultrasound irradiation at different powers was evaluated. Results The level of SOD in 1.1,
1.58,2.06 W groups was significantly higher than that of the ulcer group(P<C0. 05). The level of MDA in 1.1,1.58,2. 06 W
groups was significantly lower than that of the ulcer group(P<C0. 05) ,but the level of SOD and MDA had no significant difference
(P>0.05) between the 1.1,1.58,2.06 W groups and the control group. Conclusion Low-frequency ultrasound in safe range of out-
put power increases the SOD activity and decreases the MDA content effectively,and has certain promoting effect on ulcer healing.

Key words: ultrasonic therapy;oral ulcer;superoxide dismutase;malondialdehyde;rats

Rl B AL S 09D AT AR 3% 5 23R M, AR 5 4 1% B 5% ] o 2 SO0 A I 400 8 7 7 R BRI 3% 2 T 15t 9 TR T TR B K
FE 77l sk R K, B R I Tt 9 19 R v R B A T L LR F AR R LA IR R DR 9% 1Y R E A T SR I Se
RO EE 200 A4 78 TS P A0 F I 6 A0 8 RO L A ) WA
8= DB R AE IR B, O, 5k — A R L A 1 #MR5F%
REERNEIT TE R A BEE MWK E L. AR RIEIRIT 2 L1 M @S % 2 Sprague-Dawley (SD) K FL 36 H, M
1 15t 975 dee A SR T 7 3K (B 32 16 R0 R B0 15 1 52 ), 7 4K Tl A2 (AT (1802200 g, fH T PR IS BF K 2% 3l 52 3 v 0 4
AR R BRAEDY o AR Bl 5 8 7 IR A TV kB B S VR A £ (CQLA-0749) ; SOD, MDA ] 52 i | & W A ™ =0 @& 49
— M RH AR FEBLE T Z N TR, B & AR SR RIS T 5 HY A 2K (100 mg) g 56 [E Sigma 24 ] 77 i .
R EAA B A AR T BRI A B2 IR B Ry )R 4 IR AL ERALTE - B H A WM BE (Olympus) IG5 75 36 971X
) KT B R R M o B LA S Y 9B ks R A I (EPBRAF L ZY B, TAEMA N 1. 00~1. 10 mHz, 5 i
HIL R P R ATL AR 7 T X 4 287 A 4 R MM A T L 3 s A R i A TR A 0. 11~3.50 W, ik i 5 25 H oy 5026, ik ol 4
IS 10 YR A A ) 50 I 4 A L W L B A 1) AR R I ] AR 1 kHz) . 721 A B0 56 6 BE 3 (IR HO L & B0 HL
AT ASBIF ST 0L A ) R BRI 0 28 05 s R AR A QLA
HIL R 6T 5t 9 A I [ % 15t 97 2 4R v R A ) B K T Csuper- 1.2 Jr
oxide dismutase, SOD) & N — % (malondialdehyde, MDA) & & 1.2.1 KREBEFETIGER A E - M 36 H K EME

*  HEEWMBE - -FERITAEAE SO R E (2010GGA156) ., 2 BE1EH . Tel: (023)88860058 ; E-mail ; cqzxfxp@sina. com,



2712

ML A5t B (n=6) B K BRI 28 266 IS 5 i AR B0 4 (= 30) 5 38
A 5% B OE B 6 IR 1 RS o R BRI AR A R A sh
15t 3 B R kTt A R 2 K R 10 %6 7K A &% (3 mL/kg)
25 A K I S RS B EMY B TR S F R & L R
PR IT bV, B R, T 5 5 B B 10 mmol/L
B L ORI 0. 25 mL i A ZE A B E BT 20 0. 80
em Kb LB G L 100 °CVE AR N 5 mm B8k £T 78 25 A 05 4 Bt
ik 3 5,24 b il SR BUBITRE B B AR R . MR AR AN R Y
A 38 7 3 I3 TE b 15 9 B AL R BB AL 7y A B A (n=16) |
22 (n=6) T AT R 75 20 (n = 18) 5 IR 490 4 75 24 K B e it 7
W T Ay R 1.10.1.58.2.06 W 41,454 6 1,

1.2.2 AbERJFk % BRAL K g 41K BUIE & 1R 3% . O AT 4o
AbEE 5 25 W 4L R AR £ Bk RRIEE R R 1 0 L H R TR R B 5
ARET T UK/ K ISR 3 d AR AR P A 4 R D T SR 4G
T K O 1 K i 59 7 AL B 90 s CFE A BRI 8 15k 955 XoF o7 A Bz
Jok Ak vk 7 A IO R K R A R Sk B IS AN R RO L 1 kY
K& 3 d,

1.2.3 KRB F W @ A it e g8 AR FRZE R 24 h
J& - 25 LML BE BT 3 R B AT W 0 A A B TR Y O 4%, R &
8d,

1.2.4 KRBIEFEBRGHSADRMH &G SHALBLE R
24 hIUAA T Y 3 RORRUAE 10 %0 K & &l (3 mL/kg) 24 1 s ¥
i i S R T R S T Sk il B 55 AE W5 R A2 A DU BR AR A
T B i 15 92 A VTR /0 IO 0 266 F it 95 41 40, i 4 °C
A PR KR bR 25 9 S AR TS PR R 4L B R L R
T3 aR s A PR K W L R A 10 %6 B AL VS 3 L B I
W51 3 ES 0 10 min(3 000 r/min) » B b W W AT 460,
1.2.5 K IS0 26 0t 7 41 21 f SOD. MDA 5 & (% K
a6 3R] B A T L SR FH 43 16 0 BB v T R A Y O B A

a4 41d SOD MDA f & &, iHEAR Y.
o I A5 G S B — i 52 4% g S
ﬁ%g%$gmﬁﬁ:ﬁk5%%%£$§%ﬁ§+
w%xg%%%ﬁ+ﬁﬁﬁﬁﬁi (D

Ao DE R RO —IE S A RO E

11 MDA B = e e
FRAEIRE B O S 2
1.3 SGiil2e4ab 3 N SPSS10. 0 347 G it 2% 43 #F . 3t
R T FoR L 4LA SR 58 & LA R 5 22 ¢
DL P<C0. 05 2 4 Gt 78 3L,
2 & 7
2.1 R R 0 A AT IR R R R R
24 hJg K RIS T L 0 B B R . A ALK BRI B B
WA A R LA 1, Bm A K RE WSS 7 KA GAE R &
BB S KREEWA AMAKRAEMES 6 KA 2 HEh.56
8 KAeFA A KA AW IEMEEE 4 KIFRA GRS,
956 RETWM A, 24544 RARA R P 41 K BB 28 25 I 5t 10
S SA) A A I TR 2 L YR g 4 4 (P<<0. 05) o {H AR [R) T 241 09 75
HARRBBEFHBE T W AGE B LK, 2R BHITFEEX
(P>0.05),
2.2 REUBITEFE B 74140 MDA SOD & &1 i 4
FRZE A 24 h J5 . 45 A K BRI 6 I 15t 9% 41 41 MDA SOD &
B —EES . SOD & I8 5 440 0 41 0 35 T (P<<
0.05), 5XTHE4L . YA LK 27 LG %8 X (P>0.05),
T A R IR A B IC (P<C0. 05) s MDA 4 2 1% 47 48 75 41

EREF 201259 A% 41 5% 26 8

Bt 9 2R 0 3 AR (P<C0. 05D, 550 B 20 25 ) 40 L A 22 v TG
et B L (P>0. 05) . 5t 4 LB R . 35 T i (P<C0. 05) 4

W2,
9

©

B

Fi@mARE (d)
o = N W A OO~

L
1 FHEXROERBHHASHE

1.1 W 1.58 W4H 2.06 W4H

*2 ZHERBPEFHERALAF MDA SOD §2H)
tb 8 (£ s, pmol/g,n=>6)

20 51 MDA SOD

Xf B 40 3.3940.25 75.00+3. 54
e e 6.3440,45% 35.11+3. 34"
AL/ K 4.56+0.327 64.60+3.997
1.10 W 41 3.65+0.36% 70. 8442, 10%
1.58 W 41 3.47+0.35% 75.8441,89%
2.06 W 44 3.57+0. 337 74,6443, 15%

* 2 P<<0.05, 5 AL 4% 7 . P<<0. 05, 5t 4l AL .

3 3 it

AR L FOR B 22 1) R SR T Ik 8 IR Y 2 G R AR
Fim o R 3RS R & A M R IR T A Ak
PG IR YT BRI 2 6 AR, R O R B G v
9 B v T TS W 9 SR AT 6 T A R H R O S R
T 2R HXTAE ¥6 7 LA Bk Al B A9 IR BEA IR 9T . WHIEIR T
FERLURFIEIT N F 0 52 B0 0 R R PR 0 R

T 98 4R 1 10 Ml Wt 95 8 TR 28 &2, o 48— DAL 4
Hrge R Z R RER SR, TR K A B i ] 58 5 H Kk
H . G A HT IR T P T NG R 58 M A0 R 1 A B U IR
FE A A AR T 5 R R . (R B TR N AEAE A b 3 R
i an SOD. st Ak 2088 55 , 1E 1 00 F HLAR ™ A= 11 3 f 5 7T i
A SOD. i 40 Ak S0 MG B o DT 0 4% P4 20 B 4t 35 7 — AN B
BY/K R SOD i R WAL TG BR 4 A IR 1 RE 97, (H 24 4L
Wz B AME R R AR B B0 7 R S R, A
did 2 ARG, 5 RERS . SRR A &
P BB 1Y) SOD I 1 45 fif B & W1 & B K ot i o ot ik ) &
BT E PR L OB W R R HLE L A B
Fot = AR DL R SOD 3% 1 ) TR B 7T BE S 5| e 40 2R3 1 — A~
BT SOD T R U BR A B H S0 RE ) R IS R
SR A & . T MDA 28 Biad AL =R Y I 7
HHE ) MDA 2 (8 N SOD i H: 3 — 25 AR i S0 1k 97 15
A0SR 3 R B H P RE 7 30— 2B T R 0 B A A R AR AT
B A BE 35 B 747 72 2B g T A AR S BB iE— 25 0 T
1% . B,z SOD f1 MDA #) # = A8 4k nl L 18] 42 =2 W 45, B
FT 32 7 AR P 1 A TR B3 19 T80 L T ket 20 1 5 405 R B R Y
Yo AL A BER B . AR SE 6 45 R WUR R RO
BB B SOD 36 M B 8 F e . MDA & it B B Fh s . M )
0 1.10,1.58.,2.06 W {IRATUE 75 Ab ¥ IS , 301 22 b I 15t 475 41 41
SOD 4 B2 THE . i MDA 5 4 B 8 T B, 38 7% I 55 7
A R S 3 X AR Py SOD 6 119 52 i 1 %t 40 B el 35 19 7= A R B



FTHRESF 201259 A% 41 5% 26

RAFE— W E . RSB 45 25 4 L 48, SOD 7 4
B MDA 5 5122 57 TG0 12 2 S, Uk IR 75 X6 01 % 8t 05
VR 55 25 0 10 1 35 92 1 1 PR ARLRL 35 06 10 38 9 1 5
FEHEAEH

RS0 7 ) YR PARK O B A A K R T i R 3 41 4 e Y T
P AT 2 s ML O B SE AR BE . A SZER &5 R R L R L. 10,
1.58.,2.06 W IR AR A 75 Ak 3 K FROBTE 3 IR W 9 )5 - ot A A
ff IA) A T 46 45, Horp 2,06 W O2H 1 o & 1) 1) d S 5 ik ol A 40
PR B TEEN 1.10,1.58.2. 06 W AbHEA] 5 W 7 41 b 48 . 4 4
B SOD & i B 3 7|/ (P<C0. 05), 77 MDA £ 55 W AH 52 . 78 15t
Y7 A0 20 v L e S R IR 7R A B R L i R IR (P <<
0.05), $7R7E %47 &30 B N AN [R] Dy 28 A 16 45 e 7= T i 3t
Sz AT AL ) el B 0 7 A R T A S B A L DT A 8 U5 5
HaA .

L5 BRI L Wk i (I S50RE P AR VR T R I 9 B TR s G
i) B e 4L 40 Hf SOD B MDA (& A — E . n] {¢ ff
S 3 A A R S TR K B L 0 O B I A R
—EMAEEE . PR IR 1.10~2.06 W 1 ik #h %
WA IRYT D BE KT AT.

SE Xk

(1] ZEFEH. OBEFERSIM] 2 . Jba: AR A M,
2006:85-90.

[2] Becker BM, Helfrich S, Baker E, et al. Ultrasound with
topical anesthetic rapidly decreases pain of intravenous
cannulation[ J]. Acad Emerg Med,2005,12(4) :289-295.

[3] Mitragotri S, Coleman M, Kost J, et al. Transdermal ex-
traction of analytes using low-frequency ultrasound[]].
Pharm Res,2000,17(4) :466-470.

(4] BRI, 23R B, 40 B Hr 3800 1136 266 S5 405 1) 20 4 5 35

Fe SR S S [T ] AR 0 R PR e 2L 1993,
11(1) :62-64.

2713

[5] V434, X 5% B, Smecta JR YT H 552 & 4 BT f fth 155 955 1)
I R ERIF LT ], F s B 2 AR 2% 3. 2000, 16 (2) : 134-135.

[6] oG, xdE, 38545, 5. AR KRE KD
JIE 15t 97 5 T SR A T T R o [ . A 1 B A R
%,2007,21(6):613-615.

[7] Okabe M, Saito S, Saito T, et al. Histochemical localiza-
tion of superoxide dismutase activity in rat brain[J]. Free
Radiol Biol Med,1998,24(9):1470-1476.

[8] Gonzales R, Auclair C, Voisin E, et al. Superoxide dis-
mutase,catalase, and glutathione peroxidase in red blood
cells from patients with malignant diseases [ ] ]. Cancer
Res,1984.,44(9) .4137-4139.

[9] Breuing KH,Bayer L,Neuwalder J,et al. Early experience
using low-frequency ultrasound in chronic wounds[]].
Ann Plast Surg,2005,55(2) :183-187.

[10] Kawalec JS, Hetherington VJ, Pfennigwerth TC, et al.
Effect of a diode laser on wound healing by using diabetic
and nondiabetic mice[ J]. J Foot Ankle Surg, 2004, 43

(4):214-220.

[11] Liu J,Zeng X,Chen Q.et al. An evaluation on the efficacy
and safety of amlexanox oral adhesive tablets in the treat-
ment of recurrent minor aphthous ulceration in a Chinese
cohort:a randomized, double-blind, vehicle-controlled, un-
parallel multicenter clinical trial[J]. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod,2006,102(4) :475-481.

[12] Sasaki A,Mabuchi T, Serizawa K, et al. Different roles of
nitric oxide synthase-1 and -2 between herpetic and postt-
herapeutic allodynia in mice[ ] ]. Neuroscience, 2007, 150
(2):459-466.

Wi B 39 :2012-04-06 & [a] H 19 .2012-05-29)

CE#ESE 2710 D)

ABCE AR FN A R RE AR OF S L) . B A TR, 2004, 12
(3):64-65.

[3] Rojo-Moreno JL,Bagan JV,Rojo-Moreno J,et al. Psycho-
logic factors and oral lichen planus. A psychometric evalu-
ation of 100 cases[J]. Oral Surg Oral Med Oral Pathol O-
ral Radiol Endod,1998,86(6):687-691.

[4] Vallejo MJ, Huerta G, Cerero R, et al. Anxiety and de-
pression as risk factors for oral lichen planus[ ] ]. Derma-
tology.2001,203(4) :303-307.

[5] Bogetto F,Maina G,Ferro G,et al. Psychiatric comorbidi-
ty in patients with burning mouth syndrome[]]. Psycho-
som Med,1998,60(3) :378-385.

[6] Carlson CR, Miller CS, Reid KI. Psychosocial profiles of
patients with burning mouth syndrome[J]. J Orofac Pain,
2000,14(1) :59-64.

(7] BRVEWE. BB <M. 3 iR, dbat . AR 1A Rt
2008:58-68,101-107,160-162.

[8] Xue JL,Fan MW, Wang SZ,et al. A clinical study of 674
patients with oral lichen planus in China[J]. ] Oral Pathol
Med,2005,34(8) :467-472.

[9] Maresky LS, van der Bijl P,Gird I. Burning mouth syn-

drome. Evaluation of multiple variables among 85 patients
[J]. Oral Surg Oral Med Oral Pathol, 1993, 75(3):303-
307.

L10] sK3C, BRI AR R T, & & M 1 Bt  H s i F & &%
S ET] AR PR BE 2R 2003,17(6) :551-552,

[11] Buljan D, Savic I, Karlovic D. Correlation between anxie-
ty,depression and burning mouth syndrome[J]. Acta Clin
Croat,2008,47(4) ;211-216.

[12] Chaudhary S. Psychosocial stressors in oral lichen planus
[J]. Aust Dent J,2004,49(4) :192-195.

[13] McCartan BE. Psychological factors associated with oral
lichen planus[J]. J Oral Pathol Med, 1995, 24 (6);273-
275.

[14] Shah B, Ashok L, Sujatha GP. Evaluation of salivary cor-
tisol and psychological factors in patients with oral lichen
planus[J]. Indian ] Dent Res,2009,20(3) :288-292.

[157] Polupec JS,Gruden V,Gruden V Jr. Lichen ruber planus
as a psychiatric problem[]]. Psychiatr Danub, 2009, 21
(4):514-516.

OfeRS B :2012-01-09 & [a] 81 2012-04-22)





