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Abstract

Fluoroquinolone antibiotics are among the most commonly prescribed. However, the use of fluoroquinolones
increases the risk of aortic aneurysm and dissection (AAD) . In this study, we attempted to elucidate the pathogene-
sis of AAD induced by fluoroquinolone antibiotics.

We examined effects of the fluoroquinolone moxifloxacin (MFLX) on the occurrence of AAD in a moderate-se-
verity mouse model. MFLX (100 mg kg day™') induced AAD in mice with moderate-severity AAD. In addition,
aortic dilatation, destruction, and elastic fiber fragmentation were observed in abdominal aorta in MFLX (30 and
100 mg kg'' day™') -treated moderate AAD model mice. Also, MFLX significantly increased OPN expression in
aortic tissues in mice with AAD. Next, we examined effects of MFLX on the expression of OPN protein in RAW 264 .7
cells. MFLX significantly increased expression of OPN protein through phosphorylation of ERK 1/2 and JNK in
RAW 264 .7 cells.

Phenotype switching is involved in the onset and exacerbation of AAD. Therefore, we examined effects of three
fluoroquinolone antibiotics, MFLX, ciprofloxacin (CPFX), and levofloxacin (LVFX), on the expression of the
vascular smooth muscle cell contractile phenotype markers in RASMCs. CPFX and MFLX significantly decreased
the expression of SM22 a,, a-SMA, SMMHC, and caldesmon proteins in RASMCs compared with vehicle. On the
other hand, LVFX significantly decreased the expression of SM 22 o, SMMHC, and caldesmon proteins in RASMCs
compared with vehicle, but did not significantly decrease the expression of a-SMA protein. Furthermore, CPFX and
MFLX significantly decreased the expression of SM22a, a-SMA, SMMHC, and caldesmon in mRNA levels in
RASMCs compared with vehicle, but LVFX did not significantly decreased those of mRNA expression levels.
Therefore, among the three drugs, MFLX and CPFX had a higher risk of developing and exacerbating AAD than
LVFX.

In conclusion, fluoroquinolone antibiotics may cause on onset and exacerbation of AAD through upregulation of
OPN expression and phenotype switching.
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Fig. 1 Impact of MFLX on AAD occurrence in mice with moderate severity AAD.
Representative images of the aorta showing different features following administration of vehicle
or MFLX (30 and 100 mg kg'! day'!) . The red arrow indicates AAD features (A) . Representative
images of Hematoxylin and eosin (H&E) stained-tissues shows aortic dilatation and destruction in
treated-mice vs. control (B). Representative images of elastica van Gieson (EVG) staining
showing differences in fragmentation of elastic fibers between treated- and control groups. The red
arrow indicates fragmentation of elastic fibers in the aortic vessel wall (C). Scale bar: 100 um.
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Fig. 2 Effects of MFLX on the expression of OPN in aorta.
Immunohistochemical staining shows the expression of OPN (A). Scale bar: 100 um. Immunoblot
analysis shows the levels of protein expression for OPN (B) . Bars represent mean * SD; ¥*P<0.05.
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Fig. 3 Effect of ERK 1/2 inhibitor (PD98059) and JNK inhibitor (SP600125) on MFLX-increased
expression of OPN protein levels in RAW 264 .7 cells.
Representative immunoblots showing protein levels of OPN (upper panels) . Quantitative analyses
of band intensities showing expression of OPN protein (bottom panel). Cells were treated with
vehicle or MFLX (300 uM) for 24 h in the absence or presence of the ERK 1/2 inhibitor (PD98059)
(A) or the JNK inhibitor (SP600125) (B). PD98059 and SP600125 were added to cells for 30
min before treatment with vehicle or MFLX. Each bar represent mean + SEM (n=4).
**P<0.01, #**¥P<0.0001 .
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Fig. 4 Effect of treatment with CPFX, LVFX, and MFLX (300 uM) for 96 h on the expression of marker of
the VSMCs contractile phenotype protein in RASMCs.
Representative bands of SM22a (A), a-SMA (B), SMMHC (C) and caldesmon (D) in CPFX,
LVFX and MFLX treated RASMCs (upper panel) . Quantitative analysis of band intensities showing
expression of SM22a (A), a-SMA (B), SMMHC (C) and caldesmon (D) proteins (bottom
panel) . Cells were treated with CPFX, LVFX and MFLX (300uM) for 96 h. Each bar represent
mean * SEM (n=7-9). *P<0.05,*¥P<0.01, ***¥P<0.0001 .
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