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Protective effects and mechanism of astaxanthin on paraquat poisoning-induced pul-
monary fibrosis in rats
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[Abstract] Objective:To observe the effects of astaxanthin on paraquat poisoning-induced pulmonary fibrosis in SD rats, and ex-
plore the mechanism of pulmonary fibrosis. Methods: The rats were randomly divided into three groups, including the normal control
group, the PQ model group, and the astaxanthin group. The PQ group and the astaxanthin group were intraperitoneal injected with
PQ. In the next day, the rats were treated by intragastric administration once a day. The control group and the PQ group were treated
by the same dosage of solvent. On day 7, day 14, day 28 after treatment, the rats in each group were sacrificed. The levels of hy-
droxyproline  (HYP) and TGF-B1 were measured. The levels of matrix metalloproteinase (MMP) 1, MMP2, MMP9 and tissue in-
hibitor of matrix metalloproteinasel (TIMP1) were determined in the serum of rat by ELISA, and the pathologic changes of lung tis-
sues were observed by HE staining and Masson staining. Results: (DHE staining and Masson staining results showed that the degree
of fibrosis in the astaxanthin group was significantly lower than that of the PQ group. @The hydroxyproline content of model group
was significantly higher than that of the normal group (P<0.05). In the intervention of astaxanthin, the level of hydroxyproline in rat
was decreased compared with the model group (P<0.05). GTGF-B1 was expressed in the PQ model group. Afier intervention of as-
taxanthin, the expression of TGF-B1 was decreased, especially at day 28, and the difference was statistically significant (P<0.05).
@The expression levels of MMP1, MMP2 and MMP9 in the model group and the astaxanthin group were higher than those in the
normal control group. The expressions of MMP1, MMP2, MMP9 after PQ poisoning were gradually increased, reached the highest
point in day 14, then the expressions in day 14 began to decline but still higher than those of the control group. Compared with the

model group, the contents of MMP9 and MMP2 in the astaxanthin group were decreased, and the difference was statistically signifi-
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cant (P<0.05) in the day 14 and day 28. TIMP1 had no significant difference between the model group and the control group during

the intervention period (P>0.05). Conclusion: Astaxanthin can reduce the content of hydroxyproline, MMP9, and MMP2, inhibit the

secretion of TGF-B1 in lung tissue, and decrease the collagen deposition in lung tissue of rats with pulmonary fibrosis, further reduce

PQ-induced pulmonary fibrosis in rats.
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Figure 1 Pathological sections of rat lung tissues by HE staining (x200)

2.2.3 Massion ¥ &,

BERIZH PQ IR Bl B 5 il ) Jo il 96 18] g ) L
UG J5L £ A 14 A i I ] A K8 T 1 I /0 1l 45 e
Jii) BT L 3 i 1) il ) J5 A2 A, AR5 28 KK i I
OB, I VL 25 40 IR . R K T IR e s e 6

B S U, IE R BRSO S AR ) LA D
R4 (K 2),
23 R4dhiE ¥ ARG ST TN

5 IE 8 X B A LA B A SR s R Tl
A BF B (55 7,14 .28 K) K R H HYP & & 7t



416- [ O S S NI S 114

537 B 4
2017 4E 4 A

A DG IE X B 2H AL S ] FRIAT b i i 2 6 S DL 2T A 5 B RERY 2HL 385 7 ORI I 20 04 R ML A7 BE ] 1L T DL € J R BB B AR
LHES 14 TN AT i v ) 8 R0 R A R i 14 € S DR BT T 5 HeASE AR 2H B 28 I IR ] BT e i 96 ) T DL WY S 1 2 () € JE D IS0

G CLF LT BUALAESS 7 14 .28 K, E 60 5 U B LU 4 e R 41 gk 4>

2 KERAAZR Masson FEHIEYF (x100)
Figure 2 Pathological sections of rat lung tissues by Masson staining (x100)
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