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Curcumin Attenuates Allergic Airway Inflammation of Young Mice through Inhibiting the
Activation of p38 MAPK and AKT

CHEN Yan-qiu', CHEN Bin-lin>, MA Bai—hui’, ZENG Qing—xiang', LIU Wen—-long',
SONG Feng-lin’, YANG Yan®
(1. Guangzhou Women and Children’s Medical Center, 2. Department of Nutrition, School of Public Health, Sun Yat—sen University,
3.Guangdong Pharmaceutical University, Guangzhou 510000, China )
Corresponding to: YANG Yan; E-mail:yangyan3@mail.sysu.edu.cn

Abstract: [Objective] To investigate the effects of dietary curcumin on the prevention and treatment of allergic airway inflamma-
tion in young mice for simulating the allergic airway inflammation of 3—12 years old children. [ Methods] The 4 weeks young female
BALB/c mice were randomly divided into three groups (n=8): Control group, Model group and curcumin group (800 mg curcumin/ kg
diet). 24 h after the last OVA challenge, the symptoms of mice in each group were observed, the inflammatory cells in the bronchoalve-
olar lavage fluid (BALF) were measured, various kinds of blood cells were detected, the inflammatory cells around the peribronchial ar-
eas stained by H & E and the goblet cell hyperplasia in the lungs stained by PAS were analyzed. Additionally, the IL-4, IL-5, 1L-13
in the BALF and the total IgE level in the plasma were detected by ELISA, and the activation of p38 MAPK and AKT was measured
by western blot. [Results] The mice of model group showed the symptoms of allergic airway inflammation, such as repeatedly

scratched the noses, showed nodding breath, notably, the weight of model mice was decreased significantly during the OVA challenge
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phase, while the symptoms mentioned above were alleviated in curcurmin group. The blood cells test found that the curcumin could in-

hibit the elevation of the eosinophils significantly (P<0.05). Dietary curcumin treatment significantly decreased the inflammatory cells
in the BALF and peribronchial areas, and the IL-4, IL-5, I1L.-13 levels in the BALF were significantly inhibited (P<0.05). The goblet

cell hyperplasia was attenuated by curcumin treatment, and the dietary curcumin inhibited the activation of p38 MAPK and AKT sig-

naling. [ Conclusions ] Dietary curcumin can alleviate the allergic airway inflammation of young mice, which may through inhibiting the

transduction of p—38 MAPK and AKT signaling.
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A: Food intake during the experiment showed no significant difference between each group; B: the body weight change during the OVA challenge

period showed that the Model group had a significant body weight reduction compared to the Control group, while the curcumin treatment inhibited the
reduction significantly. n=8/group, F=7.429, P=0.0018. 1)P<0.01 vs Control group; 2) P<0.05 vs Model group by SNK—q test after ANOVA.
B1 MRIEBREMOVABXIEERENT
Fig.1 Food intake and body weight change during OVA challenge phase in mice
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Model group showed a significant increase of rubbing frequency
compared to the Control group, while the curcumin treatment showed
a reduction in rubbing frequency compared to the Model group. n=8/
group, F'=165.778, P<0.0001. 1)P<0.01 vs Control group; 2)P<0.01
vs Model group by SNK—q test after ANOVA.

E2 EHMROVAHEEHRERHALLR
Fig.2 Rubbing frequencies around noses comparison

in mice
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A': Eosinophils percentage (Eo% ) analysis in the blood, the Model group showed a significant increase of Eo% compared to Control group,
while the curcumin treatment inhibited the increase significantly , n=8/group, F=4.063, P=0.0252. 1) P<0.05 vs Control group; 2)P<0.05 vs Model
group by SNK-q test after ANOVA; B: NLR analysis in the blood, the Model group showed a significant elevation of NLR compared to the Control
group, while the curcumin treatment decreased the elevation significantly , n=8/group, F=15.734,P<0.0001. 1) P<0.01 vs Control group; 2)P<0.05
vs Model group by SNK—q test after ANOVA.

B3 JENREMIERMENMAEE S LI NLR B LLE
Fig.3 Comparison of Eo% and NLR in whole blood between each group
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BALF cells were stained by Diff-quick and divided into different
kinds of cells. The analysis showed that the total cells, eosinophils and
macrophages of the BALF in the Model group increased significantly

compared to the Control group, while their elevations were both inhibit-

ed significantly by the curcumin treatment. n=8/group, 1) P<0.01 vs
Control group; 2)P<0.01 vs Model group by SNK—q test after ANOVA.
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Fig.4 The classification of inflammatory cells in the
BALF of mice
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A': Model group showed a significant elevation of 1L.-4 levels in the BALF compared to the Control group, while the curcumin treatment inhibit-

ed the elevation of IL—4 significantly n=8/group, F=7.042, (P=0.0076). 1)P<0.01 vs Control group; 2)P<0.05 vs Model group by SNK—q test after

ANOVA; B: Model group showed a significant elevation of IL=5 levels in the BALF compared to the Control group, while the curcumin treatment in-
hibited the elevation of TL-5 significantly. n=8/group, F=10.612, (P=0.0019). 1) P<0.01 vs Control group; 2)P<0.05 vs Model group by SNK-q

test after ANOVA; C: Model group showed a significant elevation of 1L-13 levels in the BALF compared to the Control group, while the curcumin
treatment inhibited the elevation of IL—-13 significantly. n=8/group, F=9.548, (P=0.0028). 1)P<0.01 vs Control group;2)P<0.05 vs Model group by

SNK—q test after ANOVA; D: though the model group showed a significant increase of Igk (D )levels in the plasma, the curcumin did not inhibited
the elevation significantly, n=8/group, F=23.327, (P<0.0001) . 1)P<0.05 vs Control group by SNK—q test after ANOVA.
5 EENRAHEEDE RS IL-4,1L-5,1L-13 R I3 5 2 IgE K F AL 8
Fig.5 IL-4, IL-5, IL-13 levels in the BALF and the total IgE level in the plasma in mice
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A': Representative photographs of HE-stained lung sections from each group, which showed that the Model group had a significant increase in
inflammatory cells infiltration around the bronchi compared to the Control group, while curcumin treatment attenuated the inflammatory cells infiltra-
tion; B:Representative photographs of PAS-stained lung sections from each group, which showed that the Model group had a significant increase of
mucus accumulation at the luminal surface of the bronchi compared to the Control group , while curcumin treatment inhibited the mucus accumulation
significantly ; Original magnification X 200; C:inflammation scores for the inflammatory cells infiltration , n=8/group, F=36.286, (P<0.0001). 1)P<
0.01 vs Control group; 2) P<0.01 vs Model group by SNK—q test after ANOVA; D: PAS analysis showed that the model group had a significant in-
crease in PAS—positive cells compared to the Control group, while curcumin treatment significantly inhibited the increase. n=8/group, F=134.403,

(P<0.0001). 1)P<0.01 vs Control group; 2)P<0.01 vs Model group by SNK—q test after ANOVA.
6 INEATARY FMBEREMRZEMFRAEMEESH RS DT

Fig.6 The inflammatory infiltration, goblet cell hyperplasia and the mucous secretion in mice lungs
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A': Western blotting results showed that protein expression of p—p38 MAPK was significantly enhanced in the Model group compared to the

Control group, while curcumin treatment significantly inhibited the expression of p—p38 MAPK compared to the Model group. n=3/group, F=73.62,
(P=0.0003). 1)P<0.01 vs Control group;2)P<0.01 vs Model group by SNK—q test after ANOVA ; B: Western blotting results showed that protein ex-

pression of p—AKT was significantly enhanced in the Model group compared to the Control group, while curcumin treatment significantly inhibited the

expression of p—AKT compared to the Model group. n=3/group, F=50.42, (P=0.0002). 1) P<0.01 vs Control group;2)P<0.01 vs Model group by

SNK—q test after ANOVA; C: the representative graphs of three independent experiment for each protein measurement by western blotting.
B7 SA/NRAARBEL p3SMAPK IR BE L AKT Rk 2L
Fig.7 The expression of phosphorylated p38 MAPK and phosphorylated AKT in the mice lungs
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