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Protective effect of curcumin on pulmonary fibrosis in mice and its mechanism
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Abstract: Objective To investigate the effects of curcumin on paraquat-induced pulmonary fibrosis in mice and explore its
protective mechanism. Methods 60 male Kunming mice were randomly divided into control group, model group, curcumin 20, 40,
80 mg/kg intervention group and dexamethasone group, each group had 10 mice. The pulmonary fibrosis model of mice was
prepared by intragastric administration. The control group and the model group were ig administered with 0.9% saline 0.1 mL, once
every 2 days, and all mice were killed on the 28th day after eyeball blood was taken. The left pulmonary was carried out for HE
staining and Masson staining, and the right pulmonary was used for the detection of HYP, MDA, and SOD. Serum levels of TNF-a,
IL-6, and MMP-9 were determined by ELISA. Immunohistochemistry was performed to analyze the expression level of nuclear
factor NF-«B in lung tissues. Results The degree of pulmonary fibrosis in the curcumin 20, 40, 80 mg/kg intervention group and
dexamethasone group were significantly less than that in the model group. Compared with model group, HYP and MDA levels of

curcumin in each dose group and dexamethasone group were significantly reduced, while SOD was significantly increased (P <
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0.01). Compared with dexamethasone group, MDA level in curcumin 40 and 80 mg/kg intervention group was significantly reduced

(P < 0.05), while SOD level in curcumin 80 mg/kg intervention group was significantly increased (P < 0.05). Compared with model

group, the serum concentrations of TNF-q, IL-6, and MMP-9 in the 20, 40 and 80 mg/kg intervention group and dexamethasone

group were significantly decreased (P < 0.01), and the levels of TNF-o and MMP-9 in the 40 and 80 mg/kg intervention group were

lower than those in the dexamethasone group (P < 0.05). Compared with the model group, the expression level of nuclear NF-kB

was significantly decreased in the intervention group with curcumin at 20, 40 and 80 mg/kg and the dexamethasone group (P <

0.01). Conclusion Curcumin can effectively reduce the content of HYP and MDA, as well as the concentrations of TNF-a and IL-6

in serum of pulmonary fibrosis model mice, down-regulate the expression level of NF-«kB protein in lung tissues, improve lung

morphological lesions, enhance antioxidant ability, and have a protective effect on pulmonary fibrosis mice.
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A-control group; B-model group; C-dexamethasone group; D-cur-
cumin 20 mg-kg™! intervention group; E-curcumin 40 mg-kg™! inter-
vention group; F-curcumin 80 mg-kg™! intervention group
B1 BEHFSHMALREY R HERBER(x10)
Fig. 1 HE staining results of paraquat-induced lung histo-
pathological sections(x10)

FH R 40 mg-kg T4 F-2 35 K 80 mg kg™ T4l

A-control group; B-model group; C-dexamethasone group; D-cur-

cumin 20 mg-kg™! intervention group; E-curcumin 40 mg-kg™! inter-
vention group; F-curcumin 80 mg-kg™!' intervention group
El2 BEHFSHIMEALRIEYR Masson L EZER (x40)
Fig.2 Masson staining results of paraquat-induced lung
histopathological sections (*x40)
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Table 1 Effect of curcumin on histopathological score of paraquat-induced pulmonary fibrosis(x +s)

2 51 FHE/(mgkg T A AR R A YR RS
pagict — 0.338+0.371
57 — 3.500:£0.340%
KA 5 1.687+0.604™
LWMHE 20 2.017+0.644

40 1.823+0.530

80 1.230+0.147"

5 R P < 0.01; SR LA P < 0.01
#P <0.01 vs control group; “*P < 0.01 vs model group

R2 ZEBEZINEEHFSHMALLEE HYP. MDA SOD KRN (+ + )
Table 2 Effects of curcumin on the contents of HYP, MDA and SOD in paraquat-induced pulmonary fibrosis (x £9)

i FilHE/ (mgkg ) HYP/(ug-g D MDA/(pmol-g ) SOD/(kU-g ")
i 1 — 336.223+25.391 15.379+2.360 66.399+5.303
it — 758.097+31.277% 40.234+3.710" 31.675+3.039"
KA 5 396.904+56.633" 28.781+3.429™ 60.572+9.078™
LWE 20 564.146+32.993" 29.535+2.286" 48.190+6.147"
40 423.686+50.764" 23.146+2.310" 57.949+8.604"
80 389.456+41.049" 17.735+2.409" 63.628+8.800""

SxIRALEE P < 0.01; SAERI L L P < 0.01; S5 FE KA 4L L #E AP < 0.05

#P<0.01 vs control group; “"P < 0.01 vs model group; 2P < 0.05 vs dexamethasone group

K3 ZHENEERFSHOMFLENLEE TNF-0,IL-6 . MMP-9 7K F RIS (r + )
Table 3 Effects of curcumin on levels of TNF-a, IL-6 and MMP-9 in paraquat-induced pulmonary fibrosis (x +5)

2 7l &/(mgkg TNF-0/(ng-L™") IL-6/(pg-mL™") MMP-9/(ng-L™")
pagicl — 103.143+15.321 60.799+2.103 103.108+3.177
it — 216.320+16.327% 145.675+10.009* 236.125+14.477"
Hh KA 5 164.868+22.093" 68.190+8.107" 150.875+32.946™
LWMHE 20 163.686+30.764" 67.949+3.604 179.968+11.448"
40 149.416+21.049™ 64.628+6.800" 110.903+21.180"
80 126.724+26.633™ 65.572+6.018" 100.026+23.936™

%R LA P < 0.01; SHER AL L P < 0.01; 5 ZE KA L : 4P < 0.05

#P <0.01 vs control group; ~"P < 0.01 vs model group; 2P < 0.05 vs dexamethasone group
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A-control group; B-model group; C-dexamethasone group; D-cur-

cumin 20 mg-kg™! intervention group; E-curcumin 40 mg-kg™! inter-
vention group; F-curcumin 80 mg kg™ intervention group
3 BEMFSHMTENERREY F B EENF-«B
REHLER
Fig.3 Immunohistochemical results of NF-kB in patholog-
ical sections of paraquat-induced pulmonary fibrosis
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Table 4 Effect of curcumin on expression of NF-kB in

lung tissue of mice with pulmonary fibrosis (x +s)

ZH 5 7 &/ (mgkg NF-xB

X RE — 0.238+0.031

T — 0.843+0.036*

KA 5 0.367+0.062"

LWHE 20 0.398+0.032"
40 0.318+0.042™
80 0.268+0.044™

xR P < 0.01; H5EIR A L P < 0.01

#P <0.01 vs control group; P < 0.01 vs model group
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