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[ Abstract] Objective To establish a model of fungal otitis media induced by Candida albicans and provide a
useful animal model for drug efficacy evaluation. Methods Fifty healthy adult SD rats (50% male and 50% female) were
randomly divided into a normal control group, blank injection group, moist group, immunosuppressive group, and moist
immunosuppressive group, with 10 rats in each group. During the first 1 ~3 days of the experiment, a 0.9% sodium
chloride injection was administered twice daily to the right ears of the rats in the moist group, 0. 81 mg/kg dexamethasone
acetate was given daily by oral gavage to the immunosuppressive group, and 0. 81 mg/kg dexamethasone acetate along with
0.9% sodium chloride injection by oral gavage was given twice daily into the right ear of the rats in the moist
immunosuppressive group. On day 4, after the animals in each group were anesthetized with diethyl ether, the moist,

immunosuppressive, and moist immunosuppressive groups were injected with 1 x 10" CFU/mL C. albicans solution (50
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KL to each rat) , the blank group was injected with an equal volume of saline, the blank injection group was injected with
an equal volume of blank culture solution, and the normal control group was given no treatment. Subsequently, a 0. 9%
sodium chloride injection was administered twice daily to the right ears of rats in the moist and moist immunosuppressive
groups. During the model-creation period, the general state of the rats in each group was observed. On the 5", 10", and
15" days of modeling, ear canal secretions were collected for C. albicans culture and Gram stain counting. On the 15" day
of modeling, ELISA was used to detect interleukin-6 (IL-6) , tumor necrosis factor-a (TNF-a) , and interleukin-8 (1L-B)
in ear canal irrigation samples. HE staining was performed to observe pathological changes to the lung and middle ear
tissues, and bacterial culture counts were performed. Results  Compared with the blank injection group, the moist,
immunosuppressive, and moist immunosuppressive groups all showed different degrees of otitis media symptoms, and the
levels of IL-6, TNF-a, and IL-1B were significantly increased (P < 0.05, P < 0.01), with different degrees of mucosal
congestion, edema, and inflammatory cell infiltration in the middle ear. The number of C. albicans in the ear canal
secretions of rats was significantly increased in both the immunosuppressive and moist immunosuppressive groups (P <

0.05, P < 0.01). Conclusions

tympanic membrane puncture to establish a model of fungal otitis media. The most effective model creation was under moist

In this experiment, C. albicans was injected into the middle ear of rats through a
immunosuppressive conditions, and this model can be used to evaluate the effects of drugs.
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Conflicts of Interest; The authors declare no conflict of interest.

HH A S R A A B R R T i R PR AR
SRRy B R AR R H 5 | b I R A
FRRIETI B 4 RIS iz AT S BOE R A
RVRRIT F1 R, 3 Al 5 36 Fi P9 A1 3 2R 3 T i %
AT AR A I R LM B TR R R
PR 2459 035 ik 1, 2% 1 S0 B R R AN B 3
N, FLBE A A T, ER P T H R B E A
FAPLEF LT b B 4R DA LT O B0 14 11
HE R AL, (P R PR 2 AN TR 2 B4R R
(2012) ) EUCH BLX — 202, FFH HL T AR
AR T L A A 2 X A G I R
AT S B e S B LR 7 T T P
H R HE S 5 PPN AT HIRIE , 301200 114 4 5]
BWIRZ P A — e BRSO FE I R A 58
Pajor 557 FMILARSCAE B 76 ER 43 vh HE 8 BB H- 43
WYIREAR P B R HESRE, HESIRE AN
e ILI L2 R BB A e R P H R 1Y
LR Z T AR SRS R 1
SRR AR R P B, 5 O B R AR
TS O BT M H R AR A S 3R S K
I 2T 28 TR S 3t 8

1 MR5A*®

1.1 #f
1.1.1 SEXzhY)

50 H 8 JAl it SPF Z¢ SD KB, WEMEA IR
180 ~ 220 g, Wy T g i 3 o 5t I8 S s A7 BR 2%

A SCXK () 2019-0004] . 4] 5% T 1 Fig 3 B 3 24
YIRF5E rh A BRZS 7] SPF 2 5h¥) B ABSL- 1T 5250 %8
[ SYXK()2020-0015) , 45 =15k 24 ~ 26°C ,
SHEJE 40% ~ 60% ,12 h B AIGFREFE , A5
WL, F R R ROK SER AR AT A ) R g
LI 5T 0 A R B S P A0 B A 2 51 it
#E(TACUC-2021(3)062) .
1.1.2 SEERTR

H @ SR ( Candida albicans , WG IR ER) | 9
517015177, R RS RS HE s B G T, 7R i R
Ty 4 25 I 5 PO AT BR S /] BSL- T35 56 % 1y 5%
Y (LW E R/ E T K DI &5(2021) 26
B010 %),
1.1.3  FZEH SR

TR ML € K F Fr, 52 2009202, BEHS . 45 A
0.75 mg, 100 F/Jff, AROHE 2023 45 8 A7 5
B BRI A R AR, 0. 9% ALl
S, 5. 21071401C, FLAS - 5:4E 100 mL, A 2500
F.2023 4F 6 H, A7 B RS REVR I 25 R
A, UK A OB B e B 9% B (SDhA), it 5.
20200101, #iA% « B 250 g, AR % 2023 4F 6 H
AL T S AE AR AIRA R, 2O
T, 5. G1060, FLA% . B &5 4 x 100 mL, A 3
£.2022 £ 7 B, 72847 . Solarbio

BC-5000Vet -8 FH T1.43-2 1L 48 A 53 A A3 (T
Y%/ 7)) | Spectra Max i3x W Z I HERE AR (I
HEELS T ) \BCR-MI02-72-C11-PPSU %Ik Fl g 57



rp [ S B Bh 2R 2023 4F 1 A 4R 31 B2 1 8] Acta Lab Anim Sci Sin, January 2023, Vol. 31, No. 1 37

WA ARG (AR IT AR A BR A F] ) |
BSC1300- IT -B2 YA ¥ AR (1L AR B A8 B 97 4% B
B A PR R ) DMIL 3] & W 605 (21 Leica 28
A]) \DFC 420C Ji B R R 48 (T8 Leica 2AH]) .
1.2 FHik
1.2.1 S5

FRAE ) B AR H K BB AIL 23k 1F R RRZH 23
FITEST A NR2E A e i 20 0+ S e i 4
B 10 HOMERERY o IR IR ZH S S RS A
AR An A B 0 2H B ST R B A 00 - S A 3
0. 9% FACEAESI, 2 W/ B, AR R BRI
GPEIMHI AR EAF 2 O HE B 4T 0. 81 mg/kg fils
i b FE KA 24 U 5 T + 3 F00 ) 2 % K B A
PRI AGE 1Y 0. 9% AN, 2 I/ H R 4¢H-
I, JFE L I HEE 44T 0. 81 mg/kg TR H
FERMAZNWE . DL #RAEIESE 3 d, RIFTAL B SE5E . i
AR FR5E S U H IR 2 | s S0 2 + B i A
AR R 7 B WARREE (1% ~ 4%1F- 3R,
0.25% ~ 2% #E+5 BRI ) Jo , #at HBEH 1 x 10
CFU/mL A (o &R PR R T e Bl I 28 0 7 A B K A
M B A 250 WL, 2 A TR S A K R A [ 1Y)
POEASFR A AR, R W+ s i
il 2 B A 0 B8 T A = 1Y 0. 9% SR Ak 4k v
W2 W/ H AR ENE AL 14 d,
1.2.2 WMEHEH

(1) —FARAEI SR . B R W58 K BN I — i
17 M96E 3N, I8 it BB R B RE R

(2) FI SRR 35 57 M 22 QL A 141 43 )
FHEAJGHIEE 510,15 RFFTRAE, BARATT . FREE
KEUG B IC T I TREA D1 0. 9% A8 e
SRR 30 3 R FH E A B R A A M
BT IMR TGN, AT S IR E 55 57 22 [T
Yeft,, OSBRI RIS R A IR AR
PR A BN B e dl L, 1 T B SR A v 3] B 4
24 h WEETETE B . B2 QYL @0k  HURE d IR A
TP b E AR E I 2SR5 1 min,
FEm RS Y 1 min, 0 BB, R ShBE A,
LAY 1 min, WA ST W B

(3) Bl FEVE W 1L-6 \ TNF-o IL-1B 7K F46 10 .
RUMLEL 5 X 45 40 K R AR BB I, v B i DL AR IR
100 pL PBS #1473 Y, WAk B 18 W e v, AR 4l
KB ELISA 3870 G i W B4R | SR FHBGEX S 2 vk A
N FE B R P TL-6  TNF-u IL-1B /K-,

(4) 18U B K A HUG M B A 40, & T
10% AR 7R B ARV W [, A W3R HE
ety BT SR b H 2 R R B RE 2 200 B A4 AR AL
R T - 285 R R 4% A 200 i 92 Vi o A R B 4 ol E
H(NSL) B (+) PR (++4) REE (++4) .
1.3 FiITFEST

K SPSS 22. 0 FAF#ATEE b, TR BORE
DI + ARifEZE (2 5) TR, 2R ] Y LU ER
SRR R 7 2000, s Ty 22 S R 3, 25 5%
JANTF B 435348 LSD 322 Fll Tamhane” s T2 4387,
GYGORHITELTT , R FH A5 90O RS 0 #E 1 7 48
e P <0.05 B2 5 HA WENE, P < 0.01 $iH]
P &R

2 HR

2.1 —RRRTENRER

P TR T T ST, B 3 410 o 2 S 1 + e
P20 R BRI T H ZE K AR VR ST 3 d e, KRR
B2/t SO B SR B/ A BT 4 N o L R =
TSP R R4 T U] W S 5 30 A A 2 0 ) 20 e
TR + G0 B 1 2 K R 2 o B s A A 8 R R
J& BB R BT A G5 3 RIME I B 21
Jit S 565 5 R RUVE- AR Ve BT 5 WU L 56 10 R
HARTCH 5 Ay 40 o) 2H S i + A e 4 i 4
KETEAGS 3 REHE HBURE 200,55 K
A Rk s s i i, 56 10 ~ 15 R
ST INYEE FEREAHOE IR A B A EE S,
2.2 HERERFEEHE
2.2.1 —REEFREE

HROK BV 8 43 16 0 390 47 T o 355 57 01 1 DA TR
FERE, SR AR BYER 510,15 K, 1E % Xt g
ZH RIS 11 S 20 R R S 43 W ) 15 5 4 34 TE W
b R VR AR AL | G g 0 o) L N 2+ S g 40
LN BT /Y EAS b i e SN = Rk 7|
HEA R EMER, BRI OSKEEIAA
0 R A WREERE R, B A% (WA 1) o
2.2.2 HERYEATR

KB HE WY 20 5 = [Q YL (B 5, AT L B
B YA BHE ) IR B A R A 22 (1B 2) . 3
BE BEE S 10 F1 1S FH 0 + G 30 ik 2 R BV E-
T A G £ 35 10 B R BR TR, LB A T (] ) 2E
A 0 5 i SRR 410 ) 2L AR 0 4 K R A A 4
Py e B 1 (B AR R TR, Bl A I ) RE 4 1 B R



38 P SIS SRR 2023 4E 1 A% 31 %45 1 ] Acta Lab Anim Sci Sin, January 2023, Vol. 31, No.
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Figure 1 Culture of secretion from rat ear canal
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Figure 2 Gram stain of rat ear canal secretion( Gram staining,x100)
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Figure 5 Histopathological section of rat middle ear(x100, HE staining)
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Table 1 Effects of Candida albicans on middle ear lesions in rats(n = 10)
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