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Effects of roflumilast on cardiac remodeling induced by pressure overload in
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[ Abstract] Objective To investigate the effects of roflumilast (RM) on cardiac remodeling induced by pressure overload in mice
and its mechanism. Methods Aortic constriction ( AB) was used to construct a mice model of cardiac remodeling. A total of 40 male
C57/B6 mice (8-10 weeks) were randomly divided into sham group, AB group, AB + RM (1mg / kg) group, and AB + RM (3 mg/kg)
group (n=10each). At d 2 after AB surgery, the mice were given an intragastric administration of RM for 6 weeks. Echocardiography
was performed to detect cardiac function in each group, including left ventricular ejection fraction (LVEF) , left ventricular short axis
fraction shortening ( LVFS) , left ventricular end systolic diameter (LVESD) , and left ventricular end diastolic diameter (LVEDD).
HE and Picrosirius Red staining were used to observe cardiac hypertrophy and fibrosis, and qPCR was used to detect the mRNA
expression levels of cardiac hypertrophy, fibrosis and inflammation-related genes, including atriopeptin, brain natriuretic peptide,
B-MHC, connective tissue growth factor, fibronectin, collagen 1, collagan 3, interleukin-6 ( IL-6) and tumor necrosis factor-o
(TNF-&). Immunohistochemical markers CD45 and CD68 were used to detect leukocyte and macrophage infiltration in cardiac tissue.
Western blot was used to detect the protein expression level of phosphorylated p38 (P-p38) and total p38 (T-p38). Results At week
6 after AB surgery, compared with the Sham group, LVEF and LVFS in the AB group were significantly reduced, the LVESD and
LVEDD were significantly increased, the cardiac hypertrophy and fibrosis were significantly increased, and CD45 and CD68 in cardiac
tissue, the expression levels of IL-6 and TNF-a were significantly increased ( P<0.05). Compared with the AB group, the cardiac
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function of the AB+RM (1mg/kg) group and the AB+RM (3mg/kg) group was significantly improved, cardiac hypertrophy and fibrosis were

significantly suppressed, and inflammation was significantly reduced ( P<0.05). Western blot results showed that RM (1 and 3 mg/kg)

could significantly inhibit the p38 of cardiac tissue induced by AB surgery (P<0.05). Conclusion

Roflumilast can reduce overload-

induced cardiac hypertrophy and fibrosis in mice mainly through regulating the p38 MAPK signaling pathway and inflammatory response.
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Table 1 ~ Primers used in gPCR

Primer Primer sequence (5'—3") Size

ANP F. ACCTGCTAGACCACCTGGAG 356
R: CCTTGGCTGTTATCTTCGGTACCGG

BNP F: GCGGTCACTCCTATCCTCTGG 298
R: GCCATTTCCTCCGACTTTTCTC

B-MHC F. CCGAGTCCCAGGTCAACAA 192
R: CTTCACGGGGCACCCCTTGGA

Ctef F.: TGTGTGATGAGCCCAAGGAC 209
R: AGTTGGCTCGCATCATAGTTG

Fibronectin F. CCGGTGGCTGTCAGTCAGA 467
R: CCGTTCCCACTGCTGATTTATC

Collagen 1 F. AGGCTTCAGTGGTTTGGATG 320
R: CACCAACAGCACCATCGTTA

Collagen 3 F. CCCAACCCAGAGATCCCATT 298
R: GAAGCACAGGAGCAGGTGTAGA

IL-6 F. GCCTTCTTGGGACTGATGCT 448
R: TGTGACTCCAGCTTATCTCTTGG

TNF-a F. GCCCTTTGAAGAGGTGAGGT 564
R: GAATTCGCGGCCGCTCTC

GAPDH F. TTG TGA TGG GTG TGA ACC 366
R: TTC TGA GTG GCA GTG ATG

ANP ; atriopeptin; BNP: brain natriuretic peptide; Ctgf: connective tissue
growth factor; IL-6: interleukin-6; TNF-a: tumor necrosis factor-a;

F: forward; R: reverse.
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Figure 1 Heart function of mice among four groups
AB: aortic banding; RM: roflumilast; HR; heart rate; LVEF; left ventricular ejection fraction; LVFS; left ventricular fraction shortening;
LVESD: left ventricular end-systolic diameter; LVEDD; left ventricular end-diastolic diameter. Compared with sham group, * P<0. 05;
compared with AB group, *P<0.05.
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Figure 2 Comparison of hypertrophic markers of mice among four groups
AB: aortic banding; RM: roflumilast; HW: heart weight; BW: body weight;TL: tibia length; ANP . atriopeptin;
BNP; brain natriuretic peptide. Compared with sham group, * P<0.05; compared with AB group, *P<0.05.
30 .
AB s T g .
Sham AB RM (1 mgrkg) RM (3 mgrkg) ? X '5 = 40
- — - S 7 2 & 20 £ 2 3
T N 2= # E 3
£ Rassy £3 53
SERAT L 0 P 23 # == 20
V) S\ € 10 2E #
" o £ 10 ki
= 5
0 A 0
¢ Y@@ F TP @
N 2 D x & @
Ligh & N N &
e R RO
S >
“\ Q’SN s ?S?X &
Lo R
A B C
— = 6 E 8
B E : P .
L3 e e - L
6) - g 5
e & z & z 24 # & & .
< 3 2= Lo ERG
Zz 3 g5 8% o 4 s #
L S e # 5
.4 == L
B i€ pe 2 =,
& = % 2
= S =
= 0 0 3
£ DD D @
o ?’@&% %ﬁo 55 ¥ é\%ﬁo &%&7
SR SRS
> S > D
%x )(Q‘ X <b><
RN R
D E F

B3 4 ANROAFLELERIERILE
Figure 3 Comparison of fibrotic markers of mice among four groups
AB: aortic banding; RM: roflumilast; Cigf:connective tissue growth factor. Compared with sham
group, * P<0.05; compared with AB group, *P<0. 05.
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Figure 4 Inflammatory response and activation of p38 MAPK signaling pathway of mice among four groups

AB: aortic banding: RM: roflumilast; IL-6:interleukin-6;TNF-a ;tumor necrosis factor-oc; P-p38: phosphorylated-p38;

T-p38: total-p38. Compared with sham group, * P<0. 05; compared with AB group, *P<0.05.
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