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WLEE-3-34 e (PBK) [F 5 IR ER .. Ak RAMREEERF IR g Stk P H /N B R, 5230/ BRBE ML 4
DIE R A SR 2 N RRZE SR ZH AR Il A BE IR BT 12 h HJS TS 200 L AVREESN S we/mL Y 1L-
27 s 0f PR ARSIl S BEBRTRTAT 12 h FLSTESS 200 WL B9 S pg/mL {1 PI3K 45 5 PR i 55 2-(4-ng it ) -8-
R F-4H-1-ZE I Mk -4- [ 2-(4-morpholinyl ) -8-phenyl-4H-1-benzopyran-4-on, LY294002 | , 1E # 20 A5 5 245 1 5 45 57
SRR K . RETIA] SR A O IRZE /N R RSB R O TE S 5 L Il S8 R BRI, 1E AL S A5 R R A A B
oK RGNS S d Jg, AT W MR T S L (ABR) P, A o B WE VR ( MELF ) Hh 584 40 M FO 24 T 4R, ELISA
5 MELF g AT T o (TNF-o) \IL-6 (Y3R5K, TRAKS — DHAL YL (0 (HE ) K420 /0 B FRAL 2L PR 4K
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Effect of IL-27 on the clearance of streptococcus pneumoniae
through the PI3K pathway in acute otitis media

YAN Jingjing, DENG Anchun, ZHU Xianbai, WANG Min
( Department of Otolaryngology, the Second Affiliated Hospital of PLA Military Medical University, Chongqing 400037, China)

Abstract: Objective To explore the effect of IL-27 on pneumococcal clearance by regulating PI3K signaling
pathway in acute otitis media (AOM). Methods A mouse model of AOM was established with Streptococcus pneumoniae
infection. The mice were randomly divided into normal group, model group, experimental group and control group. Twelve
hours before the infection with Streptococcus pneumoniae, the mice in the experimental group received retroauricular
injection with 200 L of IL-27(5 wg/mL), those in the control group with the same amount of PI3K specific inhibitor 2-
(4-morpholinyl ) -8-phenyl-4H-1-benzopyran-4-on (LY294002) (5 pwg/mL), and those in the normal group and the model
group with the same amount of normal saline. The mice in the model group, the experimental group and the control group
were each injected with 5 pL of Streptococcus pneumoniae in the front and bottom of the eardrum, and the normal group
was given the same dose of normal saline. Five days after the infection injection, an auditory brainstem response ( ABR)
test was performed. The number of inflammatory cells and bacteria in middle ear lavage fluids ( MELF) was detected.
ELISA was used to determine the expression of TNF-a and IL-6 in MELF. Hematoxylin-eosin ( HE) staining was used to

detect the pathological changes in the middle ear tissue. Immunohistochemistry and Western blot were used to detect the
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expressions of phosphorylation of phosphatidylinositol 3-kinase ( p-PI3K) and phosphorylated serine/threonine kinase ( p-

AKT) in the middle ear tissue. Results

Compared with the normal group, the ABR threshold, the numbers of

inflammatory cells and bacteria, the expressions of TNF-a, IL-6, p-PI3K, and p-AKT in the model group mice were

significantly increased, and the AOM lesion pathology in the middle ear tissue was significantly increased. Compared with

the model group, the ABR threshold, the numbers of inflammatory cells and bacteria, the expressions of TNF-a, IL-6, p-

PI3K, and p-AKT in the experimental and control mice were significantly reduced, and the pathology of AOM damage in

the middle ear tissue was significantly reduced. The differences were all statistically significant (all P <0.05). Conclusion

In AOM with Streptococcus pneumoniae infection, IL-27 can regulate the neutrophil clearance of pathogens by inhibiting

the phosphorylation of PI3K signal.

Keywords : Interleukin-27; Acute otitis media; Streptococcus pneumoniae; phosphatidylinositol-3-kinase signaling

pathway

fili 5¢ 5 2K -5 BORY 2P P H R (acute otitis
media, AOM) Il PR # WL LBHE G . AOM 7]
BUB LK AMEMWT 32k, ™ 51 5 D4R I (B
B . BFFE I RN B RS e R
RN MR , WG 58, JF 524 B R MEFR AL, S LA A
ST 0 15 S5 5, [a] s v Pt 20 i 25 3 0 22
FRAIR ¥ 235, 2 5 R EER R TS bR, 15T
FHH ) s Tk L3 -3 i ( phosphoinositide 3-kina-
ses, PIBK) {5 S J2 MUK I H 21 6 i 8%, 76 5 e
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IL-27 (1 mL/ 32, AR IEEARUEAE YRR IR A
), AT : NA02020034 ) |, PI3K R S5 M4 il 5] 2-
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(1 mL/3%, £ E Invivo Gene /A&, 477t 5. AV-
S8H009) , PI3K , f iR 1k e i 15 JUL -3 93 8 ( phos-
phorylation of phosphatidylinositol 3-kinase, p-PI3K) |
W R 1k 22 79 & R & M 1 i ( phosphorylation serine-
threonine kinase, p-AKT) | i 98 TR 3L A T o ( tumour
necrosis factor-alpha, TNF-o) . 1 2l ffi /1 & 6 (inter-
leukin-6,1L-6 ) . % HT GAPDH #$i{4& ( 3£ [E Santa 2
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1.5 &40/ WT I T )W ( auditory brainstem re-
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TEIRGETEST S d J5 K25 4/ BRI IS, 7EFR &
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75 JEZ% (sound pressure level , SPL) Y37 T 4G , K IR
U 10 dB, 7RI BI(E AL DL 5 dB 3, DA ] H A
(0, 8k WA 1 LB/ ABR (R
1.6 K4/ APHFELEK (middle ear lavage fluids,
MELF) #5A< R 5
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WRESG HEAT 28 1 40 M 31 B DL B A v o B, AR
MELF % ARV vk HR R
1.7 ELISA 35 & % 4/ Bl MELF 5 ¥ ] 5
TNF-o IL-6 15

B 50% £ 2H /)N B MELF A4, 28 PBS Y #i Bf
J& AR B ELISA 270 & SR A7 484, I 45
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1.8 HE Jeta 5254/ B b H2H Ui B2z ek s

PR TESS S d Jg, iRk 25 i s, b pE 45 41
/INBR, [T A 2 /N B R HRH 21,90 % 2H 20T
B BURVR VKA . 10% bR AR, 2 3 W
JE 24 h 5 AR YT R HE Jefs SRiR T A& 2/
S P HRH 2 e B AR A
1.9  Western blot ;] £ 2H /)y B H- 41 28
pPI3K p-AKT 953K F

T3 F/NR SRR BOh B 2 3R H bR
F 0 2 R R e, PR IBUE A i, 2 F K L PVDF
FENRS A 10% B e Wik 504 3 h, A(1: 1 500)
e B o, dEHy 4C IR, DR IA Z 3t
(1:1000), % 7F 3 h, #5816 2% & Ot ELC & @

30 min, B B E# G, YL GAPDH N2k
FRE I FRIBKIE
1.10  Sifotr

BAmZe it K Al SPSS 16. 0 #fF, A1 T H R H

Graphpad 5. 01, V-0 Jh T B 43 B 46, T -6t ¥
BRI & +5 F0% I BRS¢ KoB, P <0. 05 %
TFEA BT X,

&ZHR

2.1 HH/NEABR 4

B 2H/INE ABR ARG I 4% 21 45 L R, BRI 4| S
ISR N REZLY) ABR B BH 2 & T IE H 41 (0 4RIk
1 2.754 4.569 3.681,P 4 <0.05) , Wi Szge gl
HEEZH ABR B B AR TR (¢ AR 5. 672,
5.247,P ¥J<0.05) , SEER 4 AN X REALAH L, 22 55 A
HESITEX(1=0.324,P>0.05), 03 1,& 1,

F1 F4U/NER ABR BALILEL (% £5)

GE! W% ABR [#{H
IEHA 20 12.78 £3.32
R 20 45.35 £4.64*
SCI 20 23.05+2.58**
X HR AL 20 24.08 +2.41**

F 13.214
P 0.000

T HIER AL, * P <0.05; SERAMEL, P <0.05, T,

501
40-
W 304
30 , #
i
B 20-
10-
0_
E¥d HEA RRE R4
B 1 A4/ ABR FIfH AL

2.2 WIREE T WAL /N MELF rh 58 PR 200 il i
BRI P 5L

WG WSS/ B MELF A 58 1 48 114k
ZRNE 2a WoR BRI SCERAH 6 REZH /N B MELF
HRA PR A A I e T IR R A (¢ AR 29. 855,
25.324 23.597,P 14 <0.05) , 1M SEHGZH AIX AR 2 /)N B
MELF 58 P 20 M 1 5 0] AR TR (0 AR IRCH
14.071 13.254,P 14 <0.05) , 5256 4H AL xf BRZHAH HE
ZERARAG X (1 =0.125,P >0.05)

WA T LS AL/ B MELF o 20 B8 45 45 2R
[ 2b Bon BRI SCG A 6 RE A /N B MELF 1)
AN BB B IR 4 (¢ HRYCH 20.138,16.217
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15.987,P 45 <0.05) , 5230 41 %} BA 4 MELF o (g 41
RO I AR AR (¢ 4K IR H10.027 9. 648, P 3
<0.05) , SEsdd Xt FAAAH L , 2 RARA G R X
(t=0.011,P>0.05), .72 [& 2.

< J2 o

S2

= #
2 \ vl #
CRP S

B
$ L] 1 #
Cae #
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B

a

xf B 28

B &
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0
EEA HWBEA LWAH WNRA

o
3 /]

N b

B2 TGS AN MELE  a: RYEAIMI £ b
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R2 AU/ MELF H g 20 3 1 BOR 2 R 1Y

i ( x10° 4~/L,x +5)

e 1%L R AT 5 A L
EHA 20 3.42+0.76 3.25+1.77
IR 2H 20 22.31+1.68* 15.62£2.01*
SR 20 15.15 +2.73** 8.23+0.95**
papisEel 20 15.07 £2.81** 8.21+0.97**

F 9.265 8.254
P 0.000 0.000

2.3 ELISA #1441 /N Bl MELF 71 TNF-o . IL-6
IOE S

ELISA 3 #3144 21 /)N Bl MELF 1 TNF-o\IL-6
)& a5 RN 3 R, BORIZE LR 2 6 BT/
. MELF H TNF-o 5 £ B 5 TR 3 4 (0 ARl
45.942 35.685.36.984, P 4 <0.05) , 5254 %}
HRZH MELF Ht TNF-o 75 5 B AR TR (1 IR
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L, Z R ABASTHE L (1=0.125,P >0.05) 5
BEARIZ S g0 4 % R 2 /N B MELF o IL-6 55 2 ]

BEFIER 4 (1 KK H 58. 367 .42, 618 ,43. 254,
P ] <0.05) , 525640 X 820 MELF 1 1L-6 % 5 B
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2.4 HE Jea 05845 4/ B b H A SV 37 il
FH/NR P A HE Qa5 R s 4 s,
IEH /N H A G5 58 %, 1 B2 R WA 4 i)
Bl A RS I, EE R R B IR
ZHAH EE AR /N A B i B B, b R R
WIE I EA s A, h E R R e, 5
RECHRY L AH EE , S 56 21 R0 X R 21 /0 B HP E 2 44 453 B
IR g DL K, R R R B B B Y
/0 v e B A S
2.5 HH/NRPHHLH p-PIBK p-AKT (15K
Western blot il #5 2 /)N B Hh H-4H 24 p-PI3K
p-AKT ()RRG5 LUK 5 .6 s BIRIZL /)N R rp B
H L p-PI3K  p-AKT B AHXT 35 Lb IF 5 20 W] 2
(e AR 6.315,5.169 , P <0.05) , 523620 F Xt B
/N HLHSU R p-PI3K  p-AKT FAH X 21k HoA
FIZH B S FRAG (F 4351k 3. 257,3.543,P <0.05) ;
SCURZH AN FRAEAH L, 22 AN A St (e 43 )
$70.124,0.211,P>0.05) ,

3 g
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