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[ Abstract] Objective To investigated the shift of Th2/Thl type cytokine profile in middle ear of rat
model of otitis media with effusion ( OME). Methods Twenty SD rats were randomly divided into OME
(Exp group ) and control group ( Con group ) ,OME was induced by intraperitoneal injection of OVA and later
challenging in tympanic bullae . The expression of IFN-y and IL4 were observed by immunohistochemistry in
temporal bone marrow cavity and middle ear mucosa . The level of IFN-y and IL-4 in tympanic lavage fluid
(TLF) were determined by ELISA. Results Pathological examination showed that middle ear mucosa
inflammation and eosinophil infiltration in Exp group were obviously severe than Con group . As compared to
the Con group ,the level of IL4 and the ratio of Th2/Thl (IL-4/IFN-vy) significantly increased (P <0.05) in
TLF, temporal bone marrow cavity and middle ear mucosa of Exp group ,however,no significant difference in
IFN-vy levels was found (P > 0. 05) between Exp and Con group. Conclusions Th2-cytokine profile
predominates in the middle ear microenvironment of allergic OME rat model . Th1/ Th2 imbalance is involved
in the pathogenesis of OME.
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3 FR HE 58 (otitis media with effusion , OME ) i & e HLIH 28 4> v R 58 4 B W, HRTAFSE DCH a2 I 2=
£ OME B A0 2 JE bt T SR DG 028 S 7 AV R D7 SR LA 9 N 48 W9 B AR ) )
WA T HBYAIMI(T helper cells, Th) Al & AR AL SR , 7 A2 P D REAN R A RRL AR (Thi AT Th2
N ) LB 0 KA R SR R b e P SE B ARS8 S 2 24k (immunohistochemistry , THC )
TR R 0 28 1 [ %2 ( enzyme-linked immunosorbent assay , ELISA ) K0 Th2 #Y4H K 114 2 4 (interleukin-
4, 1L4) F1 Thl BIGHAIF I EK v (interferon-y , IFN-y) 7E K R OME B R AG#IL , 24T Th2/Thl HfilAR
b, #R&35F Th2/Thl 4HAE R #RLCHE OME Kb LE H /ER .

WS T %

1. SERBIY) AT 250 ~300 g, HEVE Sprague-Dawley KL 20 H (SPF 4%, It 4k A 4R SR sh Y E AR A
BRAF]) o BENL I SLERd FR IR, B4 10 (20 B) (RRIFESMET- L5020 2 H IR 1 H) . 2FRshY)
2 H BB R AT UE SE TGN HTE K HER

2. WERRTEE  SCKH S Hardy SM Jf:ﬂ‘ﬁji{z*&ﬂ , K HH 1.2 mg BPYE A (ovalbumin , OVA, V 2%, Sigma,
EEDHET 0.6 ml BERRZE I (PBS) , FiLL 5. 14 mg S4EAAR (W A AL k240 A 7)) % T 0. 6 ml PBS fE
FRESFTIE s TS, 5 8 RE R I —IK, o 2 B8 B 5 15 K 10% /KA 51 15 me/kg 1718
Jis T SRR , 7 A B s N 4B R AR UERERRHE 0. 1 mg OVA ¥5T 35 wl PBS JGEA KRR HIE, 2 16
REFUOREE , LB N B S IGO0, R A 50 2 YRS, IL M B N i & B B, il B OME A5 X HR 41 4> 5
BB ELLAS. 14 mg SEAERIAT 1.2 ml PBS BRSNS, BB R I PBS B8 OVA, 45 18 RAbstshY,
BB AU 2L 50 wl PBS HEPEEE 3 UOFIREEFEGER 150 pl,4 °C 4000 g &0 10 min J5HEERRE
T -80 CEMANMH T, XN E-L LR A 4% 1) 25 HEEE 2, 10% EDTA BES , 2K , A sl
PRI R, O HE Je 008 TSR i B K RS (O AR AL, TH B Bk A0 A, H 2R s e (i B K 4 i,
G RE 2 A G o R i B B R i v IL4 IFN-y RIA

3. W HFEE P A0 R R E < LA ELISA R & (W B S SE AR T AR BR S | A v HL 2
IFN-y IL4 W EE e E TR BORRUE S AR Tk R AR v I 26, SRS ZERE AR 450 nm P TS 4545
ARG EE AR, SARAEINZAE LUAS B0 I e BT RIS 1 SEBRuk BE  THER -S4k B A 45 IS T e I b v ok B
FIRUE (IL4 7 pg/ml;TFN-y 15 pg/ml) ,

4. B R ABC AN b B0 S B B s v IL4 TFN-y AR oL, BARBRAE R . 5 B
B ;T PBS(0. 01 mmol/L,pH 7.0) H &6 minBt &5 ; A 3% H,0, Hi23d 10 min, PBS M1k 3 1K ;1
N 10% 1112 13 B P AERR DU, 236 20 min s MILAGE &bt K R 114 3 IFN-y 258 BEpTiR (R U 11
2w ) T4 TFN-y B0 1: 50 4 °Cad B PBS miwst 3 U, i e R s A — P TARW, 37 C o
B 40 min, PBS Mk 3 W i B i AL Y AR IO BE B OF 1R TAEWR,37 CH¥ A 30 min, PBS #1% 3 min;
DAB W8GR ARRE Y MK, rh v e o BAPEXTRRLL PBS B USR—PiiA,

5. AHMOIHEOT I  RAFAIMOTTEL . B L RCTHEO RIS N Trh H AR LR N A )E BRI S
A BAPELH 22 AR  FE S AR BT T AR I S A BT T I8 IL4 IFN-y BRI 4. B E
B4 , LIS A (20 BAZ b e Uk IR g (o PRGN, A DT sl = BORGANDI R JBEN 3 ~4 pum, i
B RREEH )T S 73 IERE 9 10 5K (IRAEEE T T rh ERGRE b R N A 2 BeE B e I 5 AN BHPE 4 i
ZIPRET (I 1 AT B 4 NIRRT ) | B BE R A TR BV A LR

FEPE 40 M HE 6 = B RN (R0 A% e G SH P AR 1150k P 4R ML B8 x 100%

6. Geit=Fo T R SPSS 11,5 Guit# 4, i OB AL £ A5ifE2E (& £5) F0R, A A FLECR ST
BEAS ¢ K58, LA P <0. 05 (RUNAEEE ) M2 F A Gt Fal X,

R
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L, B A AN [R)RE B (A O IR D sk 0 I, 48 b S HE BRI S ARG L Fe I, 3508 4o vl L Y P B Hh BN AT
X RRZHSEAIE R DRI 45 2,

SEGH 8 H (16 H) XFHEZH 9 H (18 He) sy R M B S MR B A 5l 28 B b A g 3 XL 5% ST 1 4] W 5k 7
SR BT R LK, A B HES L, A BT, th H R R AR 2 Pk h R
2 BRI A B2 VR R A R AR P PRI (T 1,2) AR S T FRL A 2 I R A i 2 R
O, SEOGZH Hh 0l s R TR R 4 R L R R B A ] T A R A A I S 22 T BRAL (P <

0.05) , PRI AR = TRTRRZH (P >0.05) . WK1,
F 1 P EFREEERE R T R RR A AN TR B R A U R AT x £ 5)
205 R R 1M R 4 JIE K 240 e rh PR 2 i
S22 16 1.925 +0. 484 2.350 +0. 459 2.293 +0. 458
Xf IR 18 1.350 +0. 329 1.500 +0. 354 2.008 +0. 578
xici -4.091 -6.125 -0.1584
P1fH <0.01 <0.01 0.123
2. HHJEVRM T IFN-y (IL4 K284k, S92 8 (16 Ho) XTRRZE 9 H (18 H) sl e rh HE VR,
SEE L HRE VR T IL4 &R A IL4/IFN-y HO(E W] T X0 R 22 S A G2 (P <0.05) . IFN-y
S 2H 0 R PR AT DU (EZH ) 22 R e g i (P >0.05) . Wk 2,
R2 IFN-y IL4 P HBEGM b & S h BRI U I h Rk (x £ 5)
o L R r 78 I 2 2 O
A BUEAL 1L4 IFN-y IL4 IFN-y IL4 PHAE A0 & 43 o/
(p/ml) (pi/ml) ANy BEANNE (%) WEAINL(%) TNy EEARNET 4 I
S 16 13.076£6.029  107.392 £54.804 0. 139 +0. 077 0.338 £0.119 0.253 £0. 056 1.357 +0. 498
XA 18 8.312£3.753  132.560 +94.198  0.087 +0. 052 0. 220 0. 080 0. 242 +0. 092 0.979 =0. 389
t1H -2.8 0. 965 -2.328 -3.118 -0.351 -2.179
Pt 0. 009 0. 343 0. 026 0. 004 0.729 0. 041

3. H B L S BEIE T IL4 FIFN-y B335 . 500020 1L4 BHYESHM S 260 AT ULk 4i i | g
7 AN 55 2 A AN AR A R RS e e S i S (IR Rtk ) (|1 3) , 240 TR BRI
T2 VBRI R R E B T, X REZ S 55 PR (AR ) (&1 4) o SEEGZ 14 BHA: 4 M Lo A B G 1 2
ZERAGIFRE (P <0.05) , FERBAPERNE LR T2 B Srb B 12 00 bk B 20 e P 20
b AR AE 2 A MM BT R YA IEN-y RIA (K1 5,6) , SEH02H TFN-y FEEAH A LG (7 e 7% BREH 5 22 50
GiitFE X (P >0.05), 52820 Th2/Thl (IL4/IFN-y) W B & TRRA, 29 A % i3 L (P <
0.05), W2,

i

Bl Go e A RO DR, e B0 Th 76 G 025 B o R A VR, 4. 1 Th2/Th SEAS L™ o ALK T
PO T 4 52 7 A2 30 2ot G2 200 K L= A B A TR B X 28 815 R Gl SRR , 7RI IR 55 Th
AT R HARRAL SR, 7 A IS T RE AN ) B9800 40 ( Th 1 Th2 4 ) A~ A [ B S8 B, I AR EAE R M
JAFE . Thl ZHHE AR R F (1L-2 \IFN-y) 25 B B e 5 MG PR B M . Th2 20 A 53- 00 240 B IR+
(IL4 IL-5 119 TL-13) A 384 il R R AR i M RRE S N VR . 1R 5 ML Th2/Thi 20 i K H 310 i 4 it
b F B AR, 3 b P A REDLAR 9 Sy AR 2R R IR UE B, Th2/ Thl P-4 2 7, Th2
TEALTUERAS I P B4 R I EE R L H RTBFTCA N Fp E R R S LRl Ak, A
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Foak, TEEETERME4IM0E0E (HE X1000) B3 OME4 T H#E 1 W IL-43 %
(IHC X400) B4 XHRATESHENIL4EE JHC X4000 E5 OMEYA | HAY
HEENIFN- v & (JHC X400) B6 XA B WIFN- v Rk (JHC X 400)

FHIAR L Soe DA, ZERGHIDN 2 R 1T Hh B4% Rl S i A M 5 BT ARG, 2 5 e & S v ™ o &
SIS 7 A8 5 & K BRI rp LAY | S He b EE B A K i B rf Th R0 PR 7 T4 TIL-5
FEARWE LI, Th 250 W R At A2, 43I0 v B 58 19 B I 285 v Je A AR A8 o M B R — A
FE P H R AETE Th2/ Thl Ffse N2

AHEFE BN 48 h S SCIRdl shy b BRI B3R BANNER 2 Pk, 4B L, o
RLE, PEHFE T BB A RSB AN A | PR AR, R AT A OME 4141
FEBEARE | ST TIRTAOBTTE 45 5%, MGEse s a5

SCHRH— AR B TL4 (YA Th2 410, LLo3ib TEN-y 2 A% Th 4006, F LA IL4/1FN-y kb
{ERUEIT Th2/Th 40MJCAE, TL4 FTGAL T 4000 AE KM =4z, J& Th2 4SS LA R &R 9T L3 1L-
4 B85 ThO 4K IL4 ZIRZE 4l kT STAT6 \IRF4 F1 GATA3 /- Si& (55 {23 Th2 4041k,
BB L4 TIL-5 F35, FEAR IFN-y 350 BT R B OME 41K B FRB L, vh BRI K 13 B b Tha 7
LD T T4 AT B 52 R T , X — 4 S S BRI " 8 OME 3% b HB ORI B The
RUMAP F (114 TL-5) JH mRNA kK 8 s i g — 30, R T B S R A7 7E DL TL4 30k 57
AR R ERY Th2 2V,

5T IA R NK 27~ A5 0 TEN-y & Thl BIGHRH -, H 5 ThO AR IR A2 RSG5 & 5 | i i 7 sk
T STAT1 IRF1 FI T-bet /- A& 4055 fE U Thl 4HME 5k, BE 0 1L-12 4300, 1L-12 3 3 5% 5 K7 STAT4 1%
55, 2 F I IFN-y 2635, 001 Th 20 ™' AHIFSE & B Thl BIZ40HPE T IFN-y 75 OME 25K fiL -
B BB PRIk L SR IR R RS R, PN B A AL, {H OME 41K R
FB W TFN-y SRS X BEZL, PT84 PR 43 00 94 728 S5 0 P 5080 2 A 88 I LA R PR AR e 0
Koo SEUTAL X R g, EL G | A B E VRV Th2/Th (TL-4/1FN-y ) HOAR 2 30— S0k 3
B, S A GRS,

DAt gT gt R R W EL R B AR Ge A o P T B A L | ELAT S e T A, FE AR I SR AR R T E R
TR R T AN | 8 1 Sk PR Sl R e 1 B4 SR B T4 3 PR SRS (it p H A BT h 14
(AR, RIS ] TEN-y 92 B, 328 T R SR B A B & AE Th2 S Ml fb S, 3% Th2/Thl 7
OME 11 & f HP e 2 MY AR WL Gy S I S i B2 (0 AR e AL B2, 3R OME 2 AL il b7 1 2
FIAFHBE Th2/Thl BIAR[FEAEAL , OME FEEREE 1 Th2/Thi Bl E] 28 A B AL A A (A A TR A
WL
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