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1.44 +0.09F1 1.24 = 0. 14; Bax mRNA #H %} 23k 7K F 43 514 1.00 = 0. 14,
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Abstract; Objective

improving airway inflammation in asthma. Methods

To explore the potential mechanism of morin in
In  animal
experiments , rats were randomly divided into four groups, with 10 rats in

each group: animal control group, animal model group [ ovalbumins
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(OVA) —induced], animal experimental — L group (OVA —induced + 10 mg - kg~ ' morin) , animal experimental —
M (OVA —induced +30 mg - kg ™' morin) and the experimental — H group (OVA —induced + 100 mg + kg ™' morin).
After 4 weeks of treatment, bronchoalveolar lavage fluid ( BALF) and serum were collected for subsequent use, and
lung tissues were harvested. Western blot assay was used to detect the expression of murine double minute 2 ( MDM?2)
protein; enzyme — linked immunosorbent assay ( ELISA ) assay was employed to determine the expression of
inflammatory factors in BALF; and real — time fluorescence quantitative polymerase chain reaction (RT — qPCR) assay
was applied to measure the mRNA expressions of tumor protein 53 (p53) and BCL -2 associated X protein (Bax). In
cell experiments, 16HBE cells were randomly assigned to four groups: cell blank group, cell model group [ treated with
“"'morin +IL —13), si - NC
group ( transfected with si — NC, then treated with 65 pumol + L ™" morin + IL = 13) and si - MDM2 group ( transfected
with si —= MDM2, then treated with 65 pmol + L.™" morin +IL —13). After 48 hours of treatment, TdT mediated dUDP

nick end labeling ( Tunel ) assay was used to detect the cell apoptosis rate; Western blot assay was performed to

50 wg + L™ interleukin(IL) =137, cell experimental group ( treated with 65 pmol - L

determine protein expression and P53 ubiquitination level. Results In animal experiments, the levels of MDM2

protein in the animal control group, animal model group, animal experimental — L. group, animal experimental — M and
animal experimental — H group were 0.65 = 0.05, 0.32 +0.03, 0.41 £0.06, 0.46 = 0.04 and 0.51 +£0.05,
respectively; the levels of BALF — IL — 13 were (15.44 + 1.19), (55.43 £3.90), (48.79 +4.88),
(37.25 £4.59) and (25.64 +1.64) pg - mL™", respectively; the relative expression levels of p53 mRNA were
1.00+£0.14, 1.75£0.13, 1.51 £0. 12, 1.44 0. 09 and 1. 24 £0. 14, respectively; the relative expression levels of
Bax mRNA were 1.00 =0.14, 1.94 £0.16, 1.75 £0.17, 1.62 +0.17 and 1.39 +0.09, respectively; when
comparing the animal model group with the animal control group, and the animal experimental — 1., —M, —H groups
with the animal model group respectively, the differences of the above indicators were all statistically significant
(P<0.05, P<0.01). In cell experiment, the apoptosis rates of cells in cell blank group, cell model group, cell
experimental group, si — NC group and si — MDM2 group were (3.94 +0.27), (31.76 £2.39), (19.93 +1.91),
(18.14£2.50) and (25.97 £1.74 )% , respectively; the realtive expression levels of MDM2 protein were
0.91 £0.09, 0.44 £0.05, 0. 66 +0.08, 0. 68 £0.05 and 0. 21 +0. 04, respectively; when comparing the
cell model group with the cell blank group, the cell experimental group with the cell model group, the si —
MDM2 group with the si — NC group, the differences of the above indicators were all statistically significant ( all
P <0.01).
upregulating MDM?2 ubiquitination to regulate p53.

Conclusion Morin may alleviate asthmatic airway inflammation and cell apoptosis by

Key words: morin; asthma; bronchial epithelial cell; inflammatory response; murine double minute 2; apoptosis;
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34 B R RAR Rk &, 5P R 1,
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Table 1 The primer sequences of each gene

Gene Forward(5* -37) Reverse(5’ -37)

pS3 TAGCGACTACAGTTAGGGGGT CTCCTATCGGCTTCCAGTCTT
p21 CACGAAACAGGCTCAGGAGT GCATCGTCAACACCCTGTCT
Bax CTCAAGGCCCTGTGCACTAA GGAAAGGAGGCCATCCCAG

Noxa GAGCCCCAGAGTCCAGATTG GAATTCAGGCGGTAACTCTGC
GAPDH  GCGAGATCCCGCTAACATCA ATTCGAGAGAAGGGAGGGCT

p53: Tumor protein p53; Bax: BCL2 — associated X protein; Noxa: Phorbol —
12 — myristate — 13 — acetate — induced protein 1; GAPDH: Glyceraldehyde —
3 — phosphate dehydrogenase.
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fififdi F Lipofectamine 3000 5% 457 %f si — NC Jfipi 5%
P24 h FHHREARMIL - 13 k240 3
48 h,si -~ MDM2 ZH 2 it si — MDM2 JSh e 4% 22 201 Jifd
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7)) SR #EAT WB 23,
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W 293 T YA EEF7E 6 FLAR T, Al & = 80% £ 4y
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V5 — Ubiquitin (V5 - Ub) Fukz4% 44 28 293T 40 ifd, %% 4%
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WB SR ps3 12 RALKF-o
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Table 2 Comparison of murine double minute (2MDM2) protein and inflammatory factor levels in each group of rats (x +5)

BALF - 1L - 13 BALF - 1L -5 BALFIL -4 Serum - IgE

Group n MDM2 protein . ' . .
(pg-mL™") (pg-mL™") (pg-mL™") (ng-mL™")

Animal control 10 0.65 +0. 05 15.44 +1. 19 34.30 +2.21 29.54 +1.67 4.38 £0.32
Animal model 10 0.32£0.03** 55.43 £3.90**  122.78 +10.74** 110.28 29.91 ** 43.59 £2.77%*
Animal experiment — L. 10 0.41 0. 06 48.79 +4. 88" 102.90 +10. 74 90. 67 +12.27% 38.66 +3. 77"
Animal experiment — M 10 0.46 £0. 04" 37.25 +4.59%A0 84 .31 £8, 82" 72,00 +7.57%24 31,73 £3. 364
Animal experiment — H 10 0.51 0. 05%48& 25 64 + ], G4*AA8& 63 54 + 8 34N 54 45 15 7] D5 43 1) gqHAE

Compared with animal control group, * * P <0. 01 ,Compared with animal model group,* P <0. 01 ; Compared with animal experiment — L group,®P <0. 05,

24P <0. 01 ; Compared with animal experiment — M group,¥P <0.05,%*P <0. 01.

Animal model

B 1 eI BUSURUARRE P 2 (MDM2 ) 75 1 i R Uil 41
AL DTN
Figure 1 Immunohistochemical detection of murine double
minute (2MDM2) expression in lung tissues of asthmatic rats

Animal control group: Treated with normal saline; Animal model group:

Induced by ovalbumins

Animal Animal Animal
experiment-L experiment-M  experiment-H

Animal Animal
control model

2 EEBENESLE (WB) SR I il 4141 MDM2 28 F A X
Fik

Figure 2 The relative expression levels of MDM2 protein in lung
tissue was detected by Western blot (WB) experiment

Animal experiment — L group ; Administered 10 mg - kg ™! morin by gavage
after modeling; Animal experiment — M group : Administered 30 mg - kg ™'
morin by gavage after modeling; Animal experiment — H group: administered

100 mg + kg~ 'morin by gavage after modeling.
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Figure 5 WB experiment detected that MDM2 ubiquitinated p53
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Figure 4  The interaction between MDM2 and p53 was detected
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Figure 3  Detection of the pathological damage of lung tissues in each group of rats by hematoxylin eupatorium (HE) staining ( x400)

R3 AURBUMLL R TR PR L (x £55)

Table 3 Comparison of apoptosis related gene expression in lung tissue cells of each group of rats (x +5)

Group p53 mRNA p21 mRNA Bax mRNA Noxa mRNA
Animal control 1.00 £0. 14 1.00 +£0. 12 1.00 +£0. 14 1.00 +£0. 13
Animal model 1.75+0.13** 1.82+0.15*" 1.94£0.16" " 1.55£0.16* "
Animal experiment — L 1.51 £0. 12%# 1.64 0. 16* 1.75 0. 17* 1.41 £0. 09*
Animal experiment — M 1.44 0. 09" 1.42 0. 19%4 1.62 +0.17%* 1.28 +0. 12#4

Animal experiment — H

1.24 0. 1474888

1.29 £0. 114

1. 39 +0. 09##AA&E

1. 13 £0. 14##A8&

Compared with animal control group, * * P <0. 01 ; Compared with animal model group,*P <0.05,* P <0. 01 ; Compared with animal experiment — L group,

AP <0.05,%* P <0. 01 ;Compared with animal experiment — M group,¥P <0. 05,%¢P <0. 01
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Table 4 Comparison of apoptosis rates and related gene expressions in each group (x +s)

Tunel positive Protein mRNA
Group
rate (% ) MDM2 p33 Bax P53 p21 Bax Noxa
Cell blank 10 3.94+0.27 0.91+0.09 0.44+0.05 0.22+0.04 1.00+0.15 1.00+0.11 1.00+£0.16  1.00 £0.09
Cell model 10 31.76 £2.39" % 0.44 £0.05**0.78 £0.09 " * 0.64 £0.06* * 2. 17 £0. 17" * 1.76 £0.22* * 1.66 £0.20 " * 1.99 £0. 16 * *

Cell experimental 10 19.93 +1.91% 0.66 £0. 08" 0.54 £0.05™ 0.35£0.06™ 1.65 £0.10" 1.42 +0.16" 1.34 £0.14" 1.55+0.17%

si—NC 10 18.14+2.50 0.68 £0.05 0.51 +£0.06

0.34 £0.04

1.69 £0. 15 1.43£0.15 1.32+0.15 1.59 £0. 20

si — MDM2 10 25.97 +£1.74%% 0.21 £0. 04 0.67 £0.06** 0.48 +0. 1044 2.01 0. 11%* 1.69 £0. 144* 1.51 £0. 1444 1.77 0. 122

Cell blank group; Without any treatment ; Cell model group:50 wg - L~ IL — 13 treatment; Cell experimental group:65 wmol - L.~ Morin;si — NC group:65

pmol - L~! Morin + transfected with si — NC;si — MDM2 group: 65 pmol - L~" Morin + transfected with si — MDM2. Compared with cell blank group,
** P <0.01,Compared with cell moedel group,* P <0. 01 ; Compared with si — NC group,*P <0.05,%4P <0.01.
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