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Experimental animal model of adenoid hypertrophy

ZHANG Yixing', JIANG Zhiyan®* , LIU Angi', WANG Shumin', SUN Chenghui'
(1. Shanghai University of Traditional Chinese Medicine, Shanghai 200000, China. 2. Longhua Hospital Shanghai
University of Traditional Chinese Medicine, Department of Paediatrics, Shanghai 200030)

[ Abstract] Objective To evaluate the feasibility of an animal model of simulated adenoid hypertrophy by
combining animal models of allergic rhinitis and chronic pharyngitis. Methods A rat model of allergic rhinitis was
established by basal sensitization through intraperitoneal OVA injection and nasal enhanced sensitization. A model of
chronic pharyngitis was established simultaneously by a throat spray of ammonia, both models were combined into a rat
model of simulated adenoid hypertrophy. The symptom performance of model animals was assessed by the animal behavioral
score after modeling. Pathomorphological changes of nasal and pharyngeal mucosae and nasopharyngeal lymph nodes were
observed by HE staining. The percentage of eosinophils was assess in rat whole blood. I1.-4 and IgE levels in rat serum and
mucosal tissue were measured by ELISA. Results The behavior score, eosinophil percentage, and IL-4 and IgE levels in
serum and tissue were increased compared with the control group (P <0.01). Compared with model group A, the

eosinophil percentage and serum IgE level were increased in model group B (P<0.01). In the model groups, nasal and
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pharyngeal mucosae and nasopharyngeal lymph nodes showed different degrees of disease-related histopathological changes.

Conclusions The rat model had symptom manifestations and pathological changes similar to adenoid hypertrophy. This

animal model of simulated adenoid hypertrophy can be used as a combined animal model of allergic rhinitis and chronic

pharyngitis, but requires further exploration and improvement.

[ Keywords]

adenoid hypertrophy; allergic rhinitis; chronic pharyngitis; animal model

Conflicts of Interest: The authors declare no conflict of interest.

JRREAAAL T 5 IR THUBE 55 J BE 52 SRR | B 2 5 MR
PR EAT B AR E T A — AT 2 2 2 AR 2 A
PET B m BER LU — &R 53, HAT VAR G 32 R 4
FREMEME IR JLE 2~6 B I 4 H BUIR AR
PRA BRI RE O, 27 0 3 I 3 W 4 /1N, 1HL 25 50 5955 D
TRAAZAILAR, 30 N A I T2 2 405 B 9 20 )
FR M IR AE AR AR K (adenoid hypertrophy, AH) 2! A
W R ITEBEHLARAMEREA P LE AN D 4E AH 1Y
I PR A 3 34, 46% , (EAEAS Rk 70% , B3 #
KR T Y R B AR B 2 A
JI S FT 5 TR e B I g AR S s R AE
AR AZ BT 3T R B B PP W o s R0 45 T W I
EWLEERERET BORE, EE2XFELL
1 R GE R R R O L 5 —Jr T AHL Y
SR FEANTE T B U ) A% 2 N JR s AR K B
VR S WS, A S I R LIS R E R Y
S SR Th B R A . L AH H A
ISP SR UL TR B BOMCR B = Pl ke 2y
Y RFARIBIY W, T T ARATRES F /N L L&
PRy R R S e D g, H A BUR LT RS T RE ) LR
ARSCTT T A7 25 IRV T 22805 A T Al 1) i 26 P R
BT SR A R E R 25 WIG Y 5 k02 )L
Pl PR 2T P i ) B, i b B2 24357 L AH B
TETHBRAR I 55 By 0y , ] R A8 Ll et 79 I ) 1
IR, R HE R 19 W ST 280 % 2 4 A R
ZF B ILEF KA,

JLFE AH BRI AILH] I A B, 2459007 8 e 24
PVE LA M LU, i ORS00 P2 2 5 T Y
BE, ShYIRCR R S BE A T R Y A (H A [ SC
ik, HRGTIFICA AT T PR 2597 20 AR 3hY)
BRI | F2 5 PR TE T8 LAY 52 56 3h ) B 2
Z IRFEIAR L B L, A TE R AR 2L K
RUNRT 2L 3 W) T T A4 55 8 22 R SOxE LT g )iz
R Sh SRS, H B BT oA AR i S sh P IR
R B A2 AH AL o 2 6 30 ) e
BJ7 2 X SEERER ] 1 XS L AH g BEAL R L2 2459
BRI IR — P RE

1 TS sh WA By 4 AU e LR, A R
FUZE B < DU AL By AE | A B ST A I PR SR B
FAHLURE 15 AH AU AT AT iR 53 )
R
1 EFHUEERKSEEERNMEEZL AH 3
MARE R IR IR K IR

L1 IERRIAH—EHE

JLEE AH ) E 200 R R T 7T . — 2 52 |
FIRFAE BB R AT ; 2 i T30 28 18 0o i el
A ZRAR N R 5 D A U R R i
T MM A 2 5 R AR IS M RAEAR OGS
W AH 5/ JLH- SRR AR 22 9580 12 A7 25 )
BEAR, W B 52 R (allergic rhinitis, AR) 2184 &
-5 % % (acute and chronic rhino-sinusitis, ARS/
CRS) WPk v B4R | L 2 R 2 1 i B PP 1 38 45
(obstructive sleep apnea, OSA) %" Hrh Pl AR Y
KR, EANA S EE RN AH 5 AR B2
P AH SBULEME R A AR IR REBL, LA AR 1)
o BRI S Al 78 A R 48 MR 4 ( chronic
pharyngitis, CP ) W & DL i B8 FF 0% 0y 3 228 Il R %
B, A DU R 2 — BT AT R S
UESE AH H1CP BYPEAE B (B B8 T B <E
LR MENE | 55 07 15 A 7 W 0 758, 349 A 1 P ek K )
Il RN, 45 5 Jay A8 1 58 AE AH G, Bl RBIA 1
A VIR
1.2 ARREH—HE

PR X JLFE AH RS BIL ] 1 oK W At ) 3
I FIT 9 32 A v 7 B 928 S A e B0 1 5 T
FRAEAAR 8 TR IR DG 1 2 Tk L 2H 2, T T MR i G
PRAY— 7, FTIR I 22 2H 2L 5 BIOPR O TR R 7
WL ER (Waldeyer ring, WR) , fl 55 T Ak A AR AE
PR R 1B R L 25 H 2 T BRI e AR B
FRAEAA A 2 3 X8 R Rl Sk M Sk L 20 U AT IO
FE WR AERM EL 4 41 (WR equivalent lymphoid
tissue, WRE) FUAE&  BF9E £ I iZ4H 2 A TRl Y
T 40T B AL 2H A, 7R 2% b nl DA s —



rp [ A PR a2 s 2023 4E 7 H A5 33 555 7 Chin J Comp Med, July 2023, Vol. 33,No. 7 11

ot ELA G 22 0 P 110 9 L 5 RORY JRAH G Ik L 2H 21
55 NFE AR AR AL, T A 8~ A A 5 R 7R
WRE B A& A 28 W i Bk 4K 10 A 2 B s BB AR T
Cleary %5 I B BR T /) B8 PR JaR e AR i ok 1
W2 1 B B[] A 6 T /0 By R OC ik T 2 21
( nasal-associated lymphoid tissue, NALT) 5 A 25 g
BRI S AL R A5, NALT J2& BRETE A S LR T
FE 2L 7 BRIk ELH 2 R ST UESE T A 2%
BRI JE AR NALT, FRREGUE T NALT 7E
ZERFITIRE L2 5 N2 B AR L, Mg B
M5, AU FARAZZ LR, B bk U 20 i 52 5] )%
WL TTHEAT S, 4k 452 A DG B, 28 M 4 B ik 1 4 21
K BAT bk EL A0 ) ZH VR B, DT R T 4 i
BHL o FRARAAC i A A B H Al S0 AR L2 45 2 SR AR L 2%
L, YHUR Z RAE A2 ZE W, R 32 Bk e f5 %7 2
S A FRCI Ao B R AR 100 3 ) ik = B Lk 2 4H
ZUGTEOLS T 1 AT DL AL A At ok 2 4 2 AR
B o n Qu AE" I I S b L 4 4 bR 4
FHT RS 5 IR 4 A X6 T8 98 S 4 928 18 19 19 52
M, AT WRE (8¢ NALT) 7E 2H 25 #1UF 5 95 D) fig
- S50 A AR 0 A AR ERAE A B A A B R
IR ZH UL U ) 1524
1.3 PEEIEH—HHE

AR BE SRR G WA AR L R AR O 44 1
2, FRR s 322 i PR 3R 9 A8 LI e AT IH & T
“ELET R BEIRT R PR IFZBER
WL AH JE RS « 58 < i WA DG oA
WAL SR TT AT 2 RO T < PR« B S
WA, TTRKRPHEPHEO® - B2 - K =)
iz UNBEEALL A AU, &R Ew
WO VE 2 HE A8 R A4S s Bk A, 02 i R g AL A4
RS HRATFRZ o RAL” s W & (B B ) e
AAERHGIR BT RPEZIR, o AR 5, 7%
JUIREE, oo SEEZ R, WA TR T 1, KN B3
S, EAG, WPE T 2 A T2, e
SRAREA, T BRSO, R Z A, 45— 5
W7 A g AR Z U8, b BRI M i o BIL G
SEYAE T M e fil, R E 2 (ks -
B DU HLY FET R, RIE T 2 MR, > A
Z b BIEZE FHTA S, B TR ]
DL R e ) A7 I S S R AR AR AL, SR T
LN R Bt N o/ R U ) w1 NG
BRI T T, S W b 2 R A R R TR

R HILIA AT - R R RHL” A O, R A I B bt e
—E,

i b BATA A Plssii@ i 5245 AR A CP 3)
PRSI AH R,

2 MR E

2.1 LI

P SPF 2% SD KFRL 18 H,4~5 JE% /& 120
~140 g, FH W7 VL4538 A1) 48 52 56 2h ) e R A R 2
[ SCXK(#7)2019-0001 ] £ 43, 38 57 P i % 1 )&, 1)
FETHRBEIEE | Bl 12 h/12 h B IS A8, 2 A
FETE 20~26°C , FHXTIRBE R 40% ~70% , F Hh & Al
oK., SERG s 3% OISR T b rp R 2 K 2 S
s [ SYXK (7)) 2020-0009 ] BEAT , BEAEAT &
iR 2 K AR S S W AR R S A B R Ss AE
L ( PZSHUTCM210709003 ) , 5 4 52 3 J5 125 il
H BIAFA N2 B30 7540 H3 b o 0 PRARt 1], S50 30
Yy FE N SL i AR e SE IS S 3R RN 25T N E
2.2 FERFISMNE

B 8 H (OVA, Sigma /A H], A5503-5G) ; & A
8 K K (R At fb 2% 3l Rk A B A Al
C0151520323) ; 27K ( g 3 Ak 273500 e f A R A
CO700110123) ; 3 55 FHER 2 425 >k il B 5 i s o 74
(%728 50, 1 E 4k 5 A7 BR A ], 2020 S5 251IEF 06
) s ELISA 57 & 1L-4 (£ [ R&D systems 2\ A,
R4000) ; ELISA i # & IgE ( 2% B Abcam 2\ ),
ab157736) ; SE56 BT 75 Ho A A W 4n 22 5 W\ PBS 4§
B b v B 2 R A B e e AR R B b0 S
B

SIS T AN A BB £ 4N 2 T g il AR A (35
Bio Tek 2\ A, Synergy2 1) | Y] L ( LiEERK
{SERAT FRZS /], RM2016 #Y) 4> H 3 1l 40 43 B A%
( HA Celltaca, MEK-6450) 2[RI AL i EE 25 K
2B Je AR B B bl LR E AR
2.3 EWHE
2.3.1 434

ENPEMESE 1R, R RN R0 18 1
SD KRB 4 AL ZS 71X B4 B0 A 4 Je M8 B
M, HHA 6 H ., M T AR IR R MBI,
HoA R T 2 P AL < 2 A R sh i Al | 215
SCHRUO BB AR 3 AR T A 4 2 ) B R Y
E5 ORI A B 4, URREGE R,



12 o [ LR R 2 A 2023 4E 7 HEE 33 B4 7 Chin J Comp Med, July 2023, Vol. 33,No. 7

2.3.2 R

7 AR K RUSARLIE I e 57 e R RABEAL, (1)
AR KEUBRL A A 41 1) OVA 0.3 mg YEVLIR, &
AALERRIR 30 mg AR, A 1 mL NS HIE sUR
B PR H L R G AT B SO, A 8 WK, 2R
16 KA R BRICRARAT , R IR 253 00 5 o 3%
5% OVA B 50 nL AE MR B H 1 IR ESET d;
BB AN LL OVA 1 mg+E A ALF KR 10 mg+
1 mL NS R MRS, 655 1.8.15 KitfT
JE R, 5 16 ~22 K, BER 1 IR, BRI S 3 10
mg/mL HEER) OVA ¥ 25 wL fE N #LE ;25 A X
HEAL K RRIASEAY A 4 [R5 B[R] 46 f2 NS s 3 5 2%
BT, (2) CP R BB [ KR, B A B
2H I IS 55 45K 5% 2K A K BRI, 35K 2 1K,
BRI 2 #R( 29 200 L) , R3St [A] (1 BR 8 h, % 2% 22
d 5 25 PG BRZH U] DL S i NS A I 25
2.3.3 Wit s

e — IR R BUM R W B Z 45 KI5 1 h 1Y,
AT R EAT ST 3, £ 48 hn R & it 1k
T B MO & 1~5 Wit 1 4, M & 6~ 10
WA 2 43 I & 11 R 3T 3 45 i ul ng ik . 1
~3 N1 48,4~ 10 32 4, 11 AL B3 A T
THEL 53 W) - U 2 i AL B FR 1 40
AT EFLEGE O 2 2, B w3 4, Ay
M5 R IE RN
2.3.4  LURHES KA

TR 28 R SR &7 2% 50 2 1 W A5 B A1 S LA
0.1 mL/100 g AT 5 5 3 69 R 5 K BRL, R 1l 3088 I
FER BB TY IE 4% b 24T 8 i, 0T Hh B | A 7 A
A, FIFFEA L5, TR TF 53 2 S M ARk L 4 2
TEIG IS PBS #5930, vE 2 M, — 3 s & T
49 22 T WS v 8] 52, 05 — 040 BT - 80°C VKA £
17, [ TG Y B W 78 8 20 20 Jpk L A 20, B A
W D) R, 24 HE Y0 )5, 200 15 5 3058 W 58 90

I LB
2.3.5 EOS /KA

TS 2 AR BRI R RS BROR BRI = B ik
5 mL ZE45 4°C 3000 r/min 5.0 5 BUALTE , —80°C 7K
RO PUBEE 12 | mL 2 PG B T4 A Shf 2
JEL A3 ASCI 4 1 20 B 5
2.3.6 IL-4 IgE /K-F-H

Y WA Kl 20 280, A 3R 5 A B 50 K s B
VR, R FFRHIBR G 328 W B ( ELISA ) A6 0 iy 375 Jz 4 41
IHWH TL-4 1gE KV, $5AE 7™ k% 33 571 & v B
BT,
2.4 FITFEFE

ARWFFE R SPSS 21. 0 G4 b kst A7 48 i1
AP BRI R bR 22 (w45 ) R, BORMIE
A3 Hor 22550F , 224 LR F B R R 0 22 0 Wt
(One-Way ANOVA) , 41 (] % % LL#8R F 1LSD 2% %
RMIAS 43 A0 57 25 R SR, Z2 41 R FHRR R 56
(Kruskal-Wallis ¥ ) , FIsP 2 8 (M) 25 7 73 12 4L
(P25) Fl1 75 T4 8 (P75) F3k , 20 18] W5 7 Hb e
Nemenyi %, DA P<0.05 /R 22570 G250 L,

3 #R

3.1 KRITAZRES

et 25 21 K BB /N B IS | N ik i i 1 1) YR
BOERATFEIES R, BCR B, 525
FIXNTBRZH S A L, B A 2H SR B 2H 3h I
B WSSO B X R ARSI
X (P<0.05) , AR ZH AR e, 575 B2 R R /N
PUEEE 22 (P<0. 05) , {5 AR 75 21 1z gk ol 1o 1 vk
BOHY , Z 7 LRI 2R L (P=1.000) , BRI 2H
15 36 T I AR AT R 2= PP o 45 SR AT i B A
SR B 4 sh A7 M2 PE o ¥ 4848 O HE 4 44
m, HES WA G2 L (P<0.01) {HAH A 4
ERR B AL E S it #2255 (P=0.459), UL
1,

R1 FANIAT AT AL

Table 1 Comparison of animal behavioral scores in each group

N B MBS (times/h)

Number of coughs or sneezing per hour

IREIE

Behavioral score

215 PIEL (times/h )
Groups Number of nose scratches per hour
23 i BB 2
= FIXTRAL 0.00(0. 00,1.25)
Control group
HEL A 4 .
Model group A 8.75(8.00,11.50)
B B 41

o 4
Model group B 16.50(16.00,19.25)

0 1. 00£0. 63
3.00(2.00,3.75) ™ 6.33+1. 03"
3.00(2.25,3.75) ™ 6. 67+0. 52

T 5 X B L

*P<0.05, * P<0.01; 588 A 45, *P<0.05,

Note. Compared with control group, * P<0.05, ™ P<0.01. Compared with model group A, *P<0. 05.
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Figure 1 The histopathological changes of nasal mucosa, pharyngeal mucosa and nasopharyngeal lymph nodes by HE staining
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R3 SHIDWIMNIE LHH 1L-4 IgE KT

Table 3 Serum and mucosal tissue IL.-4 and IgE levels in each group

265 M7 TL-4( pg/mL)

Groups 1L-4 levels of serum

37 TgE ( wg/mL)
IgE levels of serum

HETL-4( pg/mL)
IL-4 levels of tissues

HA IgE(pg/mL)
IgE levels of tissues

25 X IR
Control group
A A
Model group A

R B 2
Model group B

15.897+3.133

42.877+4.581™

39.610+5. 210 %

1.091+0. 141

1.579+0. 092 ™

2.021£0. 124 *

37.042+11. 637 2.103+0. 141

117. 112+8. 709 ™ 2.591+0. 092 ™

118.941+12.277 * 3.033£0. 124 *

A AXT IR, ™ P<0. 01, BRI A 4L IEEE, "P<0.05, " P<0.01,
Note. Compared with control group, ** P<0.01. Compared with model group A, *P<0.05, *P<0.01.
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