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 E. BH ETAKEBEEENAS (AQP5) -Toll BE3Z K4 (TLR4) /BERES L T 88 (MyD88) /#H K T «B (NF-xB)
T B PR T AT R R S N R W B (OMB) BB EITAE A Ll . 7ok RWI/ANERBENL Y v IR Al
Y. M FE KRNI IR VA R B, T EFIE (550 1100 220 mgrkg™) . RHLEEIEANE LR (LPS) 7%
/N OME B8, BB W 4% % 2/ BB S5 M A8 4, DR AKE AR (HE) Geta i vP Al b B LS00 3 %2 4%, ELISA V%
R0 SR R BN R -6 (IL-6) . IR FER F -0 (TNF-0) 7K°F, Western blotting £ Il H B 7 I 20 21 AQPS &
TLR4/MyD88/NF-xB {5 ‘Tl ML E AMFRIL., R SXHBALLE, BIMA/NRESPM, SxFBE, G050 RE
S0 M, A EERE RV P IL-6. TNF-a/K P& THE (P<0.01), AQP5E XL R FHIFK (P<0.01), TLR4. MyDS8S.
p-IkBa. p-p6SEHKBERETm (P<0.00). HHERIAIEEL, Fehr iR mya SOREE & 7 &l DLRR s = AUk, I/ 58 A 4 i
VR, WS AR P EERE R P IL-6. TNF-a K°F (P<<0.01), &2 T/ AQPS & A #£i& (P<0.01), W] & Bk TLR4.
MyD88. p-IkBa. p-p65H [AKIE (P<0.01). £5ie Mk Iy POk 3@t 12 5 AQPS Zx 13Kk, 41 TLR4/MyD88/NF-
kB {5 SRS, 3% LPS % 511 OME.
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Eucalyptol, Limonene and Pinene Enteric Soft Capsules relieve otitis media
with effusion in mice based on AQP5-TLR4/ MyD88/NF-kB pathway
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Abstract: Objective To investigate the therapeutic effect and mechanism of Eucalyptol, Limonene and Pinene Enteric Soft
Capsules on otitis media with effusion (OME) model in mice based on aquaporin 5 (AQPS5)-Toll-like receptor 4 (TLR4)/myeloid
differentiation factor 88 (MyD88)/ nuclear transcription factor kB (NF-«B) pathway. Method Kunming mice were randomly
divided into control group, model group, dexamethasone group, low-, medium- and high- dose (55, 110, and 220 mg-kg ")groups of
Eucalyptol, Limonene and Pinene Enteric Soft Capsules. The mice OME model was established by injecting LPS through the
tympanic membrane. The structural changes of tympanic membrane in each group were observed microscopically. Hematoxylin-
eosin (HE) staining was used to assess the histopathological changes of the middle ear. ELISA was used to detect the levels of
interleukin-6 (IL-6) and tumor necrosis factor-o (TNF-a) in the middle ear lavage fluid. Western blotting was used to detect the
expression of AQPS and TLR4/MyD88/NF-«B signaling pathway-related proteins in the middle ear mucosa. Results Compared
with the control group, the tympanic empyema, tympanic mucosa thickening, inflammatory cell infiltration, IL-6 and TNF-a levels
in the middle ear lavage fluid were considerably increased (P < 0.01), AQPS5 protein expression was significantly decreased (P <
0.01), and TLR4, MyD88, p-IkBa, and p-p65 protein expression was significantly increased (P < 0.01) in the model group.

Compared with the model group, each dose of Eucalyptol, Limonene and Pinene Enteric Soft Capsules could reduce tympanic
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empyema, reduce inflammatory cell infiltration, considerably reduce IL-6 and TNF-a levels in middle ear lavage fluid (P < 0.01),

significantly increase AQPS protein expression (P < 0.01), and significantly reduce TLR4, MyD88, p-IkBa, and p-p65 protein

expression (P < 0.01). Conclusion Eucalyptol, Limonene and Pinene Enteric Soft Capsules can reduce LPS-induced OME by

increasing the expression of AQPS5 protein and inhibiting the activation of TLR4/MyD88/NF-kB signaling pathway.
Key words: Eucalyptol, Limonene and Pinene Enteric Soft Capsules; otitis media with effusion; LPS; AQP5; TLR4/MyD88/NF-«B
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Fig. 1 Effect of Eucalyptol Limonene Pinene Enteric Soft Capsules on tympanic membrane of OME mice (x4)
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2 ARG AR EN OME /MR R E AL RETL MM (x100)
Fig. 2 Effect of Eucalyptol, Limonene and Pinene Enteric Soft Capsules on pathological changes of middle ear tissue in
OME mice (x100)

F1 BITREBREEI OME /NR P EEL K TNF-0,
IL-6 7K F B S ME (xts, n=6)
Table 1 Effects of Eucalyptol, Limonene and Pinene
Enteric Soft Capsules on TNF-o and IL-6 levels in middle
ear lavage fluid of OME mice (x+s, n=6)

xR2 BIFRBARKEX OME /MR P EFEAL AQPS
EARIZHEM (xts, n=3)
Table 2 Effect of Eucalyptol, Limonene and Pinene
Enteric Soft Capsule on AQPS5 protein expression in middle

ear mucosa of OME mice (x+s, n=3)

o I/ TNF-o/ IL-6/
ZH 5 1 1
(mg-kg™") (pg'mL™") (pg'mL™")
X B — 15.12+4.22 33.3943.39
i — 66.1743.41"  207.90+35.62"
Hb FE K 2 48.08+5.82"  96.68+6.32"
Mk IR M i 55 57.75+4.83"  133.50+5.88"
K o 2 110 54.65+3.51"  107.36+5.40"
220 47.22+4.02"  91.80+5.63"

LxHIRALLEEE " P<<0.01; SR LLEL -7 P<0.01,
“P<0.01 vs control group: P <0.01 vs model group.

34 EATRBIAKIEES OME /MNRFPEFRELN
AQP5S ERRIAHIF NI

Western blotting £l 7 AQP5 & 1 ) &34 ,
F2 B3 PR, Gt IR AL, A4 AQPS BRI R
KR R B (P<0.01) 5 HUZE KA Kb h I I v S e
AL T EAEH AQPS E A X LY B E R
H(P<0.01).
3.5 ITIRBIBAKEEX OME MR EFRALR
TLR4,MyD88 & H &KIAHIF M

5 xh B ZH bR A, AR 7R 4 TLR4 . MyD88 25 [ %14
HR ETF(P<<0.01) 5 b ZE KA J Ay R M ¥ 2 s 3

215 #&/(mg-kg)  AQP5/GAPDH
Xt HEE — 1.23+0.05
it — 0.58+0.02"
JiLE /S /N 2 1.03£0.01%*
Ry I Ji v e Js 55 0.86+0.02"
110 1.12+0.05"
220 1.22+0.06™

EX AL T P<0.01; HAR 4L LR #P<<0.01,

P <0.01 vs control group; “P < 0.01 vs model group.

X B MFEORRY 55 110 220
Pk IR £ 0 %/ (mg kg ™)
3 EITRBAREEX OME /MR P EREAL AQPS
E=E 3Nk
Fig.3 Effect of Eucalyptol, Limonene and Pinene Enteric

Soft Capsules on AQPS protein expression in middle ear

mucosa of OME mice
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= 7R 2H AT LB B A TLR4 35 A 214 (P<<0.05) ,
¥ % i s B M B 45551 i 4L I 3 P My D88 &
RKiE(P<0.01). WFE3. K4,

R3 BIFRBBARKREN OME/NRPEFEHALN
TLR4, MyD88 & B R EHI M (x£s, n=3)
Table 3 Effect of Eucalyptol, Limonene and Pinene
Enteric Soft Capsules on TLR4 and MyD88 protein

expression in middle ear mucosa of OME mice (x+s, n=3)

15l &/ TLR4/ MyD88/
(mg'kg")  GAPDH GAPDH
X HEE — 0.84+0.07 0.79+004

LT — 1.11£0.03"  1.18+0.02"
i FE KR 2 0.82+0.07"  0.93+0.02"
R AT IR W T 4 55 1.17+0.05 1.10+0.02"
i3 110 1.08+0.04 1.08+0.03"
220 0.99+0.01"  0.93+0.08"

SRR P<<0.01; SRRALALLLEL:"P<0.05 "P<0.01.
“P <0.01 vs control group; P <0.05 *P <0.01 vs model group.

TLR4 [SSs s b sy s+ | 9.5X10¢

MyDSS [ s s | 3.3 10°

T — EIT

X BB MEEKFY 55 110 220
HebT IR e/ (mg kg ™)
B4 TR AR EX OME/NR HEHZEL TLRY,
MyD88 & B FRiAHIF0T
Fig. 4 Effect of Eucalyptol, Limonene and Pinene Enteric

Soft Capsules on TLR4 and MyD88 protein expression in
middle ear mucosa of OME mice
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Western blotting 45 2 & 7~ , 5% HE 20 LA, 12 22
H p-IxBap-p65 & HFRIA H 3 L FH(P<0.01) ;%
KA B R by 9 o Vs 3R b v ) & 4 p-IkBa p-
p65 & H X & B & FF AL (P<0.05. 0.0 . %
4.K 5.
4 it

OME & — 140 W JLE W, MK T2 %
PAR B LB, 2 BB & BRI 0 7 e 2 — 171
OME 1) & 95 ML Ml 1) AS 56 42 V5 48, T AT 8 4 0K
OME [ 5 WL 2 2 DR 38 140, 06 B e e 92 L gt
& AEYD R BRZE R RS H AT IA N 55 T g
B 13 F1EE G4 7E OME & J& Hp i B ZAE Y . OME 1)
IR OO TSR R B AL — .

F4 BEREBERE TS OME/MNR R EFHEAL p-p6s,
p-IxBa E B FRIEHI M (xts, n=3)
Table 4 Effect of Eucalyptol, Limonene and Pinene
Enteric Soft Capsules on expression of p-p65 and p-IxBa

protein in middle ear mucosa of OME mice (x+s, n=3)

2H ) I/ (mg-kg™)  p-p65/p65  p-IxBa/lkBa
Xif & — 0.69+0.02 1.000.07
el — 1.43£0.06™  1.21£0.09™
HhFE K AR 2 0.94+0.04"  0.91£0.05"
lRd7] 55 1.12£0.04"  1.22+0.03
LN 110 1.09£0.03*  1.02+0.04*
£ 220 0.85+0.09"  0.94+0.05"

R RALEEL T P<0.01; SRRV LLEL :"P<0.05 "P<0.01.
*P <0.01 vs control group;”P < 0.05 P < 0.01 vs model group.

[ e L -~ x
p-p6s ‘I l .vl I l |6-5><1°“
T v
| | z ! i 6.5X10*
prico] S N W S | 0101

IBof i A S — - o 0

X B dhEERKY 55 110 220
Hebr IR R FE/ (mg-kg ™)
5 1BTIRIEAREN OME /MR P EFRA L p-p65,
p-IkBoe ZEH RIEHIS 0N
Fig. 5 Effect of Eucalyptol, Limonene and Pinene Enteric

Soft Capsules on expression of p-p65 and p-IkBa protein in
middle ear mucosa of OME mice
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