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The effect of hyperbaric oxygen therapy on the postoperative
outcome of nasal mucosa in rabbits

LONG Jing', SHI Zhu', DENG Xing-hua
(1. Department of Otolaryngology; 2. Department of Rehabilitation, the First Peoples Hospital of Liangshan Yi Autonomous
Prefecture , Xichang 615000, China)

Abstract: Objective To study the promoting effect of hyperbaric oxygen therapy ( HBOT) on nasal mucosa
recovery after nasal surgery in rabbits. Methods 21 Japanese white rabbits were randomly divided into three groups, i. e.
normal blank control group (n=5), hyperbaric oxygen group (n =8) and non-hyperbaric oxygen group (n =8). The
rabbits in the normal blank control group were fed under atmospheric environment, and the animals in both the hyperbaric
oxygen group and non-hyperbaric oxygen group underwent operation to establish model of bilateral nasal surgery. At the fifth
day after operation, the rabbits of the hyperbaric oxygen group received HBOT, while those of the non-hyperbaric oxygen
group were placed in the normal environment. Gross morphological and pathological changes of nasal mucosa in the surgical
area of bilateral inferior turbinate were observed at the sixth week after operation. The inferior turbinate mucosa was
obtained simultaneously from the blank control group for observation. Results In gross morphological examination, scar
hyperplasia without adhesion presented in one side and septic secretion in 2 sides of the hyperbaric oxygen group, while
scar adhesion in 7 sides and empyema in 8 sides of the non-hyperbaric oxygen group. The nasal mucosae of the hyperbaric
oxygen group recovered better than those of the non-hyperbaric oxygen group, and the difference was statistically significant
(P<0.05). Pathological study of nasal mucosa revealed inflammatory cell infiltration, hyperemia and edema of basal
membrane as well as fiber connective tissue proliferation. However, the pathological changes in the hyperbaric oxygen
group were mild while those in the non-hyperbaric oxygen group were moderate-severe, and the difference was also
statistically significant (P <0.05). Conclusion By reducing the inflammatory response, alleviating congestion and edema

in the basal membrane and inhibiting the proliferation of fibrous connective tissue and scar formation, HBOT can promote
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the recovery of nasal mucosa after nasal surgery in rabbits.

Key words : Otorhinolaryngologic surgical procedure; Nasal mucosa; Hyperbaric oxygenation; Wound healing

SRR ARMEIGIT SRR BT RO A —
24D 5, B DI RETE N B2 5 52 TR (functional
endoscopic sinus surgery, FESS) B8 HR 3 & i, 18 4 &
SR DGR PSRBT N AT TR, AR O
FEE RS ) DR P AR I T e 0 52 453 286 ) W 52t
R Bl T AR E N E R Z— . 7R HAlE M
TEYNRIT MIARIES B LT, RZHUE# RE G
RMERE A AH RGN b e Al 58 iU s R ) 4G, HLAR
IR BETEA S VRN AR T 5 B AT SR TS A
R, I E A, H R RS - BER,
TAT G S f TR S R R S A WK R, LA B A
R b B AR PTG I T8] , 1 5 EEAR R 25 OB IR ST 7
%o B IEYT (hyperbaric oxygen therapy, HBOT)
JEARTE R T — D RAUE IR EL T P 2l 4, A1 1
T HP A8 5 A S B SRR YT 0 1 7 125, A Tm) T
PURY S8 WAL, HBOT 7 50 T I 5 PA 4 JHE 5 e 4
BUR RLINE i 14~ 20 4%, 2 21N TR R AR 1
18 £, FEMELEE AR IE 7 (AU B0 T, A5 22
Vs e LRI 3l L 2 SUN AR T U T LARMEAR
JrA . HBOT JF I 32 ) H AU T 20 1142 60 4F
A 22273 Boerema 1E 3 [H MR B A £ H 4
WL ML A A= i) UESKE « 8 e 260 T P Jo 2L 400 i 19
ST A AHE T, BRI A 264, KPR 24
ML S AR PR 2 AR SE T, 51 3l , DA g Hs 8B
IS T IREE R, 245 SRR YT
R Rk Hod  HBOT X455 11 fir & A2 R4
FC AT I PRUESE , )12 T W ISR PR 2 0t
P55 TR Y] . TEH- SRR Sk SR, HBOT H Hif
TR BRI 9 R VEH2 5L T HR 7 IR A 2
BESE AR AL 1 T K B2 A D2 R T, FRA T AR
He HH T FESS ARG {2 i 5 26 Bk 52, I 2 A Ik
P SLEMEE HBOT S 5 HAT e ik 5o 5 T A5 b i
FRIRRERR AR, UWARAS B IR 7 T 1 o

1 #M¥57FZ%

1.1 FEAUE
R & 75 — 26 W a3h ¥ 50 56 A i 08-

Y800 —001 2 5 JH v g, BMJ-IIT T 28 2L A0 BEAIL ;

ML TSI R4 8 AR AL W JH A gl PHY-IIT

T J B AR PEMEAS s Finesse325 BUAR G 41 M5 V) 7 HL 5

Thermo 4 H shYL AL ; Motic BA400 i {355 .
1.2 SRk
121 shapae s 21 H5m gt e e B AR KH:
H A (P AIES SYXK(J1])2013 - 110, f PY)I1 44 B=
2ERFERE - DU A N R B B 5258 sh 4 o 4R e )
FR)FRALE T RIS AR IE® 25 (I IR, 4R
16 G0 g B s F-ARBEHY | 28 BRI 785 S i E
FARA, BT FE RIS, 76 5 R IR b B) 7,
TR ST B L T AR S e M R
T B B AT 8 YR, 5 BB R T 2 R
B o AR KA R a8 kI, B4 R R 11 B
AR S I s R s . R R R
I, B Lk R s 25 B FET
1.2.2 SR 16 Hah¥yh s, Loy
JHdL, A8 ., mEAUAARIGE 5 KIFthm e
FURYT T RAADERE , T 20 min, £3U% 40 min,
JUE 30 min, JEJ 2ATA, 1 %/d, 4620 W, 5 —41
HAEE AL T RIERIRIT . NG5 6 bt a
ahd, WAL B B T B AT 28 I OB
T B TR X FHEA ZUNER B A A, 25 N IR
I S 56 2 AH [ A7 Ak o B URR o
1.2.3  KARARANE WSS DAoL, &
FH 2 TR B s P9 A T HVRRR 35, B R A G e 1
K i IR IR S T A
1.2.4 AZRIAEE AT 10% hPESZ
FE R SHARIA B [ a2, EAT 10% FR IR PR S A B
FUA A U] R I & HE Jefh, S B o
S b H B 1 R e 1A J2 0 T 4 AN M IR L e O
K I FIET 2 25 4 21 27 388 AF S5 BRSO, IR X LA 1
AR PE R 4 BOEIA T BAIESY
1.2.5 5Z4nk HEZAWEELRE R, 4R
LRV BARUES T 4 B, TC S R 0 9.0 4y
BRERTR L 43N T K2 4y BN M.
3%

Y a M A O FH 0 F: T4
QU % R A R Jm LT 4B 2, KRB B/
PEAL ;O TG Fh 1 [ A 2 TR 18 21 4 4] 213
Z HEFI R Z AL, 35 n R B/ R 8 DT,
B F Rz KA J2 00 1E S50 58 A AR (R £ i 2%
RSV R B S

FEI KA D 0 e TEFT LA ;@ 1 9 Rl

- 167 -



o [ - G A TR AR A 3

[E] 4 2 4 4 AL AR AN K, D i B AN LA SE LY 5K
AR AR 172 BEA 2O T 9. R
A RS S H R G K, B 2 B E ey %k, 2
A A 12 AR SR 2 B
BORESE R IR ZE AL @ I 90 R A )2 M R
TREHR G KM, HEPZEEL, AT, B4 M
e BEY K ST, YR PE S

R : D 0 g ToRE ;@ T 9 FhE bz
LA JZNA DR AR, BE A, bR S
B HBERE R, BT DB bR A A8 M RAE
@I %2 M S MR TR - KRB A2, A]
DRI - B A 2 AR PR BOR B, B/ B SR 64
TEH s @M : K i 98 A0 M i TG b 2 T A
2, BRSPS A, RIES W, /T |
B BEIG AR HES 2L, 51 M A0 B IR SE IV L A
BANIMAE Y 7K 70 M BRI o
L3 SEit2Aor i

SR AR ] SPSS 19. 0 Geit ki 47 73 #r o
TGRSR ] Fisher” s ARG, 55 25T RER AR
Z 44 Mann-Whitney U 6%, 71 &8 5EBHER H] ¢ K255,
P <0.05 AERAAGIHE L.

2 HR

2.1 REBAIELE

i L 4R ZH RIS 0 T R ) o s A e
IR B BORE R X R R R B, Fefi K
b2t e T S 2L 72 A A AR AR JEE ) Bl e SR AR
LI s A o TR AR X B ARG i g TR SR
DK DA Lo PIZL B A R i A A L 22 5 B oA
Geitee i (P =0.003) , AR IE LK 1.

R1 WA REARALRH (%) ]

o RIECRRRE TR R R

RN 16 1 2 2 2(12.5)
mEEA 16 7 8 8 11(68.75) *

T AR TR U S A T Y I O A R T A2 A L
P =0.003

2.2 HLURIAER A

o R AR A RN R R AR 34 R D BN R R 1 £
Yoo I A SLIR I TR I K i 5 AR . =
R U AR m R AL AR DR R
YL, WE 2,

$25 %
R2 3HIDYIRFIRAERI (M)

£ Yo v B IR 5 01 e Y2
qR Ml S ok MR
O I I T o I 0 m o I I M
EEE4l 16 10 51 0 11 50 0 0 124 0
EEE4 16 5 7 4 0 8 53 0 0 113 2
EHXH®4 10 0 00 0 0 00 0 0 00 0

p 0.039 0.003 0.001

M2 ] DL v e S 41 21 4E 25 4 4 21 0
A FEMLAK L 2 20 T2 T R R A A o e SR LA A
W, P <0.05 NEFAA GRS

K3 3 PR SE BB FARMER AL x =5 K
S HARILE 3,

R3 3 HPpLs MREIMCESE IR AL (U ass)

Vaglivads < RS

EESA4] 16 0.44+0.63 0.31+0.48 1.25+0.450.67 £0.66*
EEEEL 16 0.94+0.78 0.69 +0.80 2.06 £0.44 1.23 £0.90
IER%HREZ] 10 0.00 £0.00 0.00 £0.00 0.00 +£0.00 0.00 +0.00

T HaAR R A L, = R R AR AR LR A S B RIS, P =
0.001

3 Wig

HBOT 242 F it 2d 60 4EA, =45 TSR},
WA MR 228 LRSI IR Z A4 2% FHR
HERYT RS T R AT AR, oA kAR K
R RIS AR B2 R G RE T A AN [F 5%
M) , 0 LA B g 1 e 5k A T EL A R T
3o U HTRITZE Rl R 52 B CUESE HBOT AJ LIS
TS E K ATP B RE LN, 980/ il
A5 BB IR, ISR Ik IR | PR SAE RN, 3
M43 TR VAR A 2 e ot P8 T 4 , el i~ %
HgRE S R e A A . EWNANIRAE
A SCHERFR & B HBOT eI G s 41 BRI R 2D
RELC IR SR RO U B SRR A A R
¥ JC HBOT X FESS TR )5 G G718 ML R G4k
o 454 HBOT LA JFELFIE A 1 — LR 5 SCRkIR
i, FATICA HBOT B oA 4 i & s AR )5
M RE. A S R Sk iR, HBOT H
I FIRIT R R -2, A5 BR YT SR
I 77 T W G A A, PR O R AT IR A S 5 4%
HBOT J& 75 H A5 M8 iF &5 5 F R J5 52 36 5% 13 1)
ERS



Je WA R R TE R SRR H A 7R %2

Bl 1 3AbABFBNEER 1A 8 EE4, R XK E
I B S R VER IR (a P RH b B
o B R ) 5 1B - AR R HE G2 0 35 0 KT B R R R R
B ORI MRE W IRE  (a: AW b SERER I ;o ik
PRSI ) s 1C . 8 TR UL, T S B R s A 0 e R 5 2 7
L, 85 BEE S, oA UL B 0 Je M 43 s ) R RERS E (a: T S H
bef il e FEPFEIML) ;1D AES A, F P 58
R A3 i, DL SR R B (a TSR bR ) 5 T OE X IR A, S 0 3 0, 80 RO T, o P 280 88 0 7 803 R (e T
Hsbh. s ) B2 34brASFBOREE 2A. mEAY, B RANIRE , R W WA e E 4 N4 (a: LI Z,
b: &R ANHLR M HE x100) ;2B 3F 7 JE A4, K& R AR 8 |, 27 4e 25 40 41 29U 10 7 (a. bR 2 b EF AR S5 4R 4 81 8 e 46
A HL R HE x100)52C i FE UL, 550 B TE B K e 864 2 BO7E 22 AN B2 T (a ZE GBS b 2F B se: RANMIIZTE  HE x
400) ;2D =l w8 HE S, BRI K i 561 A J2 10T 9 O 200 R AT VR ) (s BRI K B s b RANMIIR T HE x400) 52 1E % X
MR, JC A% 40 0 s T R 2T L 45 4 2 08 2 (a: B )25 b B )2 HE x100)

F T O S SE AR I NSO R AR BN BT B s PR ORG 22 , 98 00 Sl U e P 4
HARML A TARAE T O SEIR Fo SE 008 K BLAS SR, S I 5 52 0 DL 1 MO 35, 1
Yo MTFREFAREZAES ~7 d RSl ABERRTTMK . 6B~ WGP L 2H 200 B ko
Ak BT AR BEAMKAZ I, INICAEAR G50 5 KIFIREE 5RO REA K 4T, HBOT 241 UL HCTE #4498 4 i 3=
17 HBOT; A B RIRA S $E R Ser E A DG IR b 0 PR AR, 2T 2 45 2 28 20 A AR I 70 1 K i 22
AT I (R0 T ARG 5 ~6 Ji B REIB ARG RBUNERIE , ZHC KR FIIEH s 3F HBOT 4127 4E4S
AR Z CHEA RIER DR, MICIE B E AL ARZH GG A FIRR I R 78 /K i B3 2, 66 168 | iz % 1
MU 2 R S G IE RGP SEER )2 P9 e AN IS S5 R 8 0 A, R 40 g o LA
TAEFRIIEE ARG S ~6 JARMBEIH A A B RR b PR AR 2R 4R A 58 M SR B AH L 22 57
RTINS 6 A SEIRATHIY, WAL R (P <0.05) . RJF AR 2
PIMIEE 2] HBOT X FiRA DY AN REIE W AT RBOR . B AbEmsh A #e, BRI R 3R 22 B Ak i 43
NS 2t S G DR VR (BT JEVELRATE LU, HBOT 4 95 78 2545 D1 43 W] /)N

MEEE g 2], HBOT st sh ¥ S K THE HBOT 41 (P <0.05) , ik —3R ] HBOT 41 &
SR ULESS , KM IR B G IE R HEE AL RS IS T A MR, LR a5 AT
A — MBI B, RA KRG, SR/ B PR A A — 2
TN RN 2R 50 W) , S T R R A2 TR AAEIER 0 @Al A AR R A
e, IR AR BE TR A, X B G W BE R N B B RO A A o B A B A Z AL T R W £
Wi, AF HBOT HSCRsh iy nl WM s R RRRIE . HIKE . HBOT Z 5 A Ea IR+, 5Ll

- 169 -



o [ - G A TR AR A 3

525 %

BARE T BIIKE Y R,V A SRR AT 32 105 Ak EE 2R 1 /N
I 1 22U B I 4R, AR B T 2 20 R T T
(SR RE S L2, Sl Dk S0 T 388 Jon [ B ] 5 35 4
EPak, DA DR, A5 SRR, R A UK i, 2k
S AGER , FFAL 0O 1T 1A A 1 R
U, B30 A BRCET A 240 i 3G Ay o, e st 8 L RR i
BE PO2 )4 i i i bR, [ 20 fin B 49 20 23 4 e ) 3%
BN B 2R A B, IR L R A 22 o 2 4R
bR A TR R, X 2T A A 2 s A e i —
AR LT A A M T, D I R R A, (A2
LR YE AL 2 R 70 A 38 1Y T, R TR o B
A R4 R 24 JR R A N T A AR A
A TEAER H T 0 4 20 IR T 5 i 5
RAJGE BRI A4 A AR, HBOT Al L)
30 2L ek /0 4 O At 4 B, R IR ICAM-1  TNF-o \ TGF-
B IFN-yZ5 41 i [N 7 i e ok ik BBt R A A, HL
£ HBOT 455 11 4 & 4, IR B 22 31 B g 4 o], a0 —
SRR T AR5 2k 1k 5 5 5 1 R LE LR A,
Topdag 25 "™ YT AR5 B2k b Kz 20 M (149 2F B 3 50
NRETCHE S8 KA, A 24 %55 Bk 9T % B HBOT
REVRS S 21 B RS PR TR e UE AR J5 5 B I 2
BRI , 8478 & HBOT 4 AR J5 & rs 5 55 1
i BR800 () SR 22 — . HBOT 3 3 A 3 B A B
B 390 A S 5 E A kD TR A 7
7K B RN K 9 JiE S , sk S J S 5 3t , AT
PAF T HEAF K . LAh, HBOT [ HAT 45 5o 28
A R X 4 00 7 40 K T 0 5 25 45 L DR
(A8 1 £ — b SEJ TRER B —E BE T IER™

HBOT LR 25 8 147 & R I T Y i — R
YRYT J5 48 eI PR F Hh 22 A 430, @ R 20 D o
XtF FESS RJ5 B3, At A E KL,
ol MR S5 /65 T 11 285 e i 258195 450, S50 s iR 5 7
TN A, BRI HBOT 37 45 45 P BE 1 G Js 0 1 4o
For G s S SR B4 1138 M DA A 355097 1 AR B S R
FEA Y % 28 5 A D BB FESS RJF 42 B8 ok
Ay IE TR EER [ I K AE , XSS R E 4T HBOT 7
SRR AL BRI E R B R R BEE NANTESA
MO ATZERIEE A, ) HBOT I A 8 6 43 W5 vh
SN, H HBOT (4T 5/ A4 7T B8 HI 55 AU
PREEXT AN SRR A A . AR SR T,
FAER | SLI6 S B T HBOT & AR Rl KL

S TE AR IS, AT HBOT 0] s
RIS FT A i, 400 4] £ 2 45 4 20 23 38 A RN K 3%
T, BEAR SEAE B IR J5 4k & b 52 R T B, i ik 4

SRR T ARG R T 5 R, AR
SLHG A L R 2 Ab, AR AT A RS
fob AR M PR 7 AR SE BRI A

Sk

(1] e w A RAYT R G R A (1) [T]. o Tk B2
Z&8,2001,14(2) .93 -96.

You QC. Principle and practice of hyperbaric oxygen-therapy[ J].
Chinese Journal Industrial Medicine,2001,14(2) :93 —96.

Jet, ATAE . R 40 B G TR IR S AE S I B [ 7]

i PR - B W W Sk 51 0B A4 35,2017, 31 (16) : 1281 — 1283,
1287.

(2]

Long J, Shi Z. Effect of hyperbaric oxygen on mucosal inflammato-
ry response after nasal surgery in rabbits[ J]. Journal of Clinical O-
torhinolaryngology Head and Neck Surgery, 2017,31(16) ;1281
-1283,1287.

BT, S, Sk V. R SR T UK SN DR T R[] o
e A B4 ,2011,27 (1) 1104 - 106.

(3]

Zhao L, Tang XP, Zhang T. Research progress of hyperbaric oxy-
gen in the treatment of craniocerebral trauma[ J]. Chinese Journal
of Neurosurgery, 2011,27(1) :104 - 106.

A, LLN, B . R I SR YT R Gl AR P
[J]. AP i 5 2 5 UK R 24 40 75, 2013, 20 (2) + 140 -
142.

[4]

Li WH, Shang HG, Xu T. The application of hyperbaric oxygen
therapy in general surgical diseases[J]. Chinese Journal of Nauti-
cal Medicine and Hyperbaric Medicine,2013,20(2) :140 - 142.
Beffh. B AR R QI m I BT ke [T ], P E SR R,
2010,19(11) ;1737 - 1740.

(5]

Liang WZ. Research progress of Hyperbaric oxygen therapy for
chronic wounds[ J]. Chinese Joumal of Aesthetic Medicine, 2010,
19(11) ;1737 - 1740.
[6] Narozny W, Sitko Z, Stankiewicz CZ, et al. The effect of hyper-
baric oxygen on nasal mucociliary transport[ J]. Clin Otolaryngol
Allied Sci,2002,27(3) :140 - 146.
Ye X, Zhang J, Lu R, et al. HBO: A possible supplementary

Med Hypothe-

[7]
therapy for oral potentially malignant disorders[ J].
ses,2014,83(2) ;131 - 136.

SR, HEZRAN , FE RN, S 78 He S 0 S B ) T A R R AT R 41
ZUBIRARE [ 1], B AR 27,2013 ,29(1) 55 - 58.
Zhang Q, Shao JS, Yue YG, et al. Effect of hyperbaric oxygen on

(8]

the scar formation at the rabbit ears at an early stage[ J]. Chinese
Journal of Plastic Surgery, 2013,29(1) ;55 -58.
filE T, W, TR, 55 IS S A R S R AR R[]
E 4 LD ,2014,18(18) ;2830 - 2835.
Xie DY, Ju JB, Yu HL, et al. Rabbit is suitable for establishing

(9]

an animal model of rhino-sinusitis[ J]. Chinese Journal of Tissue
Engineering Research,2014,18(18) :2830 -2835.

A, EHES ol , 55, Sete e B 52 R I R T i 1) LK
SRR LI, A B S g Sk SAMRE % 5, 2005,40(5)

[10]

- 170 -



T

WL, 45 - IR TR YT TE S S B J5 e H e 4R T

%2

343 -346.

Lin B, Wang HG, Lin XQ, et al. Comparison and improvement in
the methods of establishing animal model of experimental chronic [
sinusitis in rabbits [ J]. Chinese Journal of Otorhinolaryngology
Head and Neck Surgery, 2005,40(5) ;343 -346.

VRBE, 2 RS, . IREVE N BT 5 32 TR 5 AR IEORS I e
B BER S 7 S AR BN [T ] A 5 S AR A 3, 1999 ,34
(5):302 -305.

Xu G, Li Y, Xie MQ, et al. Staging of mucous membrane outcome

[11

[

[

in operative cavity after functional endoscopic sinus surgery[ J].

Chinese Journal of Otorhinolaryngology, 1999 ,34(5) :302 -305.
[12] Helmers R, Milstein DMJ, van Hulst RA, et al. Hyperbaric oxy- [
gen therapy accelerates vascularization in keratinized oral mucosal
surgical flaps[ J]. Head Neck,2014,36(9) ;1241 - 1247.

[13

[

Kimmel HM, Grant A, Ditata J. The presence of oxygen in wound
healing[ J]. Wounds, 2016,28(8) :264 —270.

FE S RV, S R A R SRR M. et
AR i, 2008 :49 52,397 - 398.

Gao CJ, Yang JY, Zhai XH. Hyperbaric oxygen medicine bases
Beijing: Peoples Publishing House, 2008 :49 —

[14]

and clinics[ M ].
52,397 —398.
Watelet JB, Chatelain B, Eloy P, et al. Recruitment and activa-
tion of circulating neutrophils after sinus surgery [ J]. B-ENT,
2015,11(1) :1 -10.

Beule AG, Scharf C, Biebler KE, et al. Effects of topically ap-
plied dexamethasone on mucosal wound healing using a drug-relea-
Laryngoscope ,2008 ,118 (11) :2073 -2077.

[17] Watelet JB, Demetter P, Claeys C, et al. Wound healing after pa-

sing stent[ J ].

ranasal sinus surgery: neutrophilic inflammation influences the out-
come[ J]. Histopathology,2006,48(2) ;174 —181.
18] Topdag M, Kara A, Konuk E, et al. The healing effects of autolo-
gous mucosal grafts in experimentally injured rabbit maxillary sinu-
ses[ J]. Clin Exp Otorhinolaryngol ,2016,9 (1) ;44 -50.
B2 XN S ORI E R R S S - RERM
RVERGWEFERERE [T ]. o 1 - G WA 50 M B 2% 75, 2018 ,24
(3):292 -296.

19

[

Liang CQ, Liu HH. Research progress on the correlation between
staphylococcal enterotoxin and chronic thinosinusitis[ J]. Chin J
Otorhinolaryngol Skull Base Surg, 2018,24(3) :292 —296.
REERR, 2, B0, 4. JLEE 5 MO8 0 i i P E R AN T
SRR T ]. A S A U SRR K, 2017,23(3)
256 -261.

20

[

Song GL, Li XS, Fan T, et al. Study on bacteriologic features of

secretory otitis media in children and adults[ J]. Chin J Otorhino-

laryngol Skull Base Surg, 2017,23(3) :256 - 261.
(Wi A1 91:2018 07 - 10)

AL AN LA AR XA BRI TR AR EAR
SRRV AR LT ] o A e P MR 2 75,2019, 25 (2)
166 —171. DOI:10. 11798/j. issn. 1007-1520. 201902014

Cite this article as :1.ONG Jing, SHI Zhu, DENG Xing-hua. The effect
of hyperbaric oxygen therapy on the postoperative outcome of nasal mu-
cosa in rabbits[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2019 ,25
(2):166 - 171. DOI:10. 11798/j. issn. 1007-1520. 201902014

B3 KK R [E B 5 0 MR AR

] B WA R 5 &
ebyhld2016) , il i (51 &,

P E S

[CER=E

i
]
H
£
L}
L3
i
4
Lix
#
-
&

- 171 -

g1 S FIAE BRI S,
T AR, BORAR R A [ S A R SR

HE -

IHRTB)EFTRMETE

PREZR ) B UE B e R& S 3 (R
APTELI B A AR T R A AR R H SRR

USSP
B3 G

e
N

RV AT AR FE 7





