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mRNA expressions of MMP2 and MMP9 during the
occurrence and development of allergic rhinitis in mice

WANG Meng, GU Zhaowei, CAO Zhiwei
[Second Department of Otolaryngology (Nose Ward), Shengjing Hospital of China Medical University, Shenyang 110004, China]

Abstract Objective: To investigate the mRNA expression of matrix metalloproteinase 2 (MMP2) and MMP9 during
the occurrence and development of allergic rhinitis in mice, and to speculate its role and possible mechanisms.
Methods: An animal model that can simulate the occurrence, development and recovery of allergic rhinitis was
sequentially established. At each time node, the behavioral characteristics of animal models were recorded, and the
expression levels of MMP2 mRNA and MMP9 mRNA were detected. Results: After activating the allergen, the
mice showed symptoms of allergic rhinitis such as sneezing and scratching nose. The expression levels of MMP2
mRNA and MMP9 mRNA were significantly increased when symptoms of the mice model were the strongest.

With the prolongation of the sensitizing time, symptoms of mice were relieved gradually, and the expression
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levels of MMP2 mRNA and MMP9 mRNA were decreased gradually. Conclusion: The mRNA expression levels

of MMP2 and MMP?9 is related to the severity of allergic rhinitis symptoms at the onset of allergic rhinitis, and

may promote the increase of eosinophils in local mucosa. During the development of allergic rhinitis, the mRNA

expression of MMP2 and MMP9 may promote the tissue reconstruction of local mucosa and restore the normal

tissue structure of nasal mucosa.

Keywords

ﬂ;:@‘@;%ﬁé(allergic rhintis, AR);%—*’?EB%
BitETan 2 (T helper cel I, Th2) 4 S WX IE 3T
Ji 1Y) A 92 1 25 1S B L B S N MR R, 5
109%~20% Mt SN 1, JF H A 3K & W A0 78 18 45
AN, ARBEZ BN EZ R R, X Zis e N E
AR > WAk . Th/ Th2 40 B S0 B 25
TEARGPE AL PR FEAE M . 288 T S5
BECPHE A A S5 0 R 2H 21 b 1 Th2 4 i £ 4 100 240 it TR
140 1/ % (interleukin, IL)-4. IL-SHFIIL-13, i
A B AR A A A L S WA A S T S Bk
# M E(immunoglobulin E, IgE)% U7, i #E% K
R B G SR I e A AR TR B ] Py,
PR RANM . A . RSRANM . SRk
A . TR R 20N RV A 4 L 5 A i AT
WAHEAEM, /W REBHFmaEr 25
SRR A G SR B eAh , Th 7 4 AT
T (regulatory T cells, Treg) 8% ik 5 AR
R KL

F i 4x J& 5 FU I (matrix metalloproteinases,
MMPs) 5% Ji% & — 2 3 fiff 4t B 1 35 57 241 43 19 B 2 1
fitf . E AR S A R A B AN B AR e, el LA
W ERVEZ YT BB SRk
TR UNES N N TR NEOE = @S SR A N
20 L R 1 SR 1R U TERT IR R SEBH Y, MMPs
MIEAEY, 8t 52 207 XS5 RAE A 2
H, DUKAE X SRR BT gt
HESE: ZMMMPs 5 B i Th2 4 5 19 S 2 0E A
Ko TR Wiy F8 38 1A 8 AR S AU i 76 8 Ok T P e B
MMP1, MMP2, MMP3, MMP8HIMMP9H ik
It R 0 R R, bR A
K H R WA LN FC-X-CRF A8 (C-X-C
motif chemokine ligand 8, CXCL8) | vk 2
Jif 35 2 1 R MM 9 P i i B O R £
Il FR P SR, MMPOTE T W AR Y S
AU I RE VR TP R KB, T H A A 2L
YL @RS, MMPOFE I T JEHE (subepithelial
basement membrane, SBM)'*‘E%DZ]O %ﬁﬁﬂ:%m]
s MMPO AT LLGE HENT- I b Rz A i b B

allergic rhinitis; matrix metalloproteinase 2; matrix metalloproteinase 9; mice

R . A EMMP2HIMMP9TEAR J= 7 5 766 JIF o
(1) 22 15 B AR G B0 i IF 5 A /b o R A 5 0ot i AP
FIE AR A IO 1 /N BB Y SR (], BRI AR A
R B B A R, I ARG I I e AR A A R )
MMP2FIMMP9 mRNAM R IREI, 456/ NRATH
2 N RE R S, HEDMMP2 FIMMPOTEAR K A |
K Bk S i AR R A B EE AT R AL

1 MR EFE

1.1 3h4)

P 6~8JE I HEYEBALB/c/N32 L, TR E
I JFIA (specific pathogen free, SPE)Z sl L 5=
WFE, IR T 12 B R A, R M AR
MRREE T, JFAT LLBE R SRR ) oK L B
e ] B AR R 2 B i e 5 o AR B B 2 W A% 8
if, 2R3 E E S DA BE (National Institutes of
Health) 1YL E FIFE R, RS H2015PS221K,

1.2 B AR £, ZRERA/NRIER

¥ 32 HFEHE /N U3 84l SEus 4l 5 0 iRl
Hadl, A5 4H F2S ughPiE & M (ovalbumin,
OVA; grade V; FE[ESigma/A ) &1 mgE AL
(Solarbio, HrEJLHT)HM# T°0.1 mL#EIRh 22 Ml
(phosphate buffer saline, PBS)H', 45l F550. 741
14K 0 S SO/ N B, 0 BELZH 18 I RS S5 PBS
N B EES , K500 ug OVAYE % T-10 uL PBS
H, WEB2 1 R B R SR A R, sl
A. B, C. DAL T. 14, 21F128 dJ5 U .
XA, B, C. DAL TPBSTH A A, 55K
21 [ s 3 S 0[] — B[R] OB o 420 % R 20 2 i) 22
SRGIFE L DB R,

1.3 fRAEUH 5 A 18

5 — W% 250 55 1S min P/ BUET I8 A2 41
BR , MRS RGN, BRERES,
FH /NG T 40 5 H 450 i B s S B S h I, I Sr
BRI A T



1984 I R S B8, 2021, 41(9) https://Icbl.csu.edu.cn
AYLFIPEXT G BAIRITEXS IR CALFIPEXT I DZLEA MRS Y
(n=4) (n=4) (n=4) (n=4)
MIELL (n=16) A A ooooooo?ooooooofooooooofooooooof
LAl (n=16) A A A mim‘m‘ml
A B4 CH D
(n=4) (n=4) (n=4) (n=4)
0d 7d 14d 21d 28d 35d 42d 4>8d
/\ PBSIE IS A OvABWIEEEST O PSS @ OVAWRIHNA
1 2R IE

Figure 1 Modeling flow diagram
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%<1 Real-time PCRAIEF{E IS #1551

Table 1 Primer sequences used in real-time PCR

A 5175

MMP2-F 5'-GCCAAGGTGGAAATCAGAGA-3'

MMP2-R S-GITGAAGGAAACGAGCGAAG-3'
MMP9-F 5'-AGACGACATAGACGGCATCC-3'
MMP9-R S'"TGGGACACATAGTGGGAGGT-3'
B-actin-F 5'-GCAGAAGGAGATTACTGCTCT-3'
B-actin-R S'-GCTGATCCACATCTGCTGGAA-3'

F: IEM514%; R: RTIY.

F: Forward primer; R: Reverse primer.
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Figure 2 Symptom evaluation in murine models
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JERER TR AT AR 2 o 32 /NI HEATREARIEAN o SR IRLL LA, ***P<0.001.

(A) The change curve of the number of sneezes within 15 min after the last nasal drip in mice with the prolongation of allergen stimulation;

(B) The change curve of the number of nasal scratches within 15 min after the last nasal drop in mice with the prolongation of allergen

stimulation. Symptoms were assessed in 32 mice. Compared with the control group, ***P<0.001.
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Figure 3 Relative expression levels of MMP2 mRNA in

murine models at different time points

5XF R bEr, *P<0.05; **P<0.01; **P<0.001,
Compared with the control group, *P<0.05; **P<0.01;
***%P<0.001.
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Figure 4 Relative expression levels of MMP9 mRNA in murine

models at different time points
XA UL, **P<0.01, ***P<0.001,
Compared with the control group, **P<0.01, ***P<0.001.
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