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Hypoxia/hypoglycemia can cause apoptosis, an important feature in the progression of
ischemic diseases such as ischemic infarction, stroke and athroscleosis. It was reported
that previous use of the flouquinolone type antibiotic ofloxacin decreases the risk of
developing acute myocardial infarction. On the basis of previous reports, we hypothesize
that ofloxacin may prolong survival of endothelial cells against hypoxia/hypoglycemia-
induced apoptosis. The ofloxacin treatment increased the viability of BAECs (Bovine
Aortic Endothelial Cells) exposured to hypoxia/hypoglycemia for 48h compared with the
control. Ofloxacin reduced the DNA fragmentation and the nuclear condensation. By
using FACSscan analysis after PI staining, we found that the proportion of apoptotic sub-
diploid cells was decreased by the treatment of ofloxacin under hypoxia/hypoglycemia.
In order to investigate the anti-apoptotic mechamism of ofloxacin under hypoxia/hypoglycemia,
we examined the expression levels of antiapoptotic protein Bcl-2 and proapoptotic protein
Bax by immunoblot analysis. The treatment of ofloxacin induced the relatively higher
expression levels of Bcl-2 in BAECs under hypoxia/hypoglycemia. However, the
expression levels of Bax were not changed. Taken together, these results suggest that
ofloxacin inhibits hypoxia/hypoglycemia-induced apoptosis and increases the viability of
BAECs through enhancement of Bcl-2 protein expression under hypoxia/hypoglycemia.
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Fig. 1. Structure of ofloxacin.
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1) MZEZFQL M ZHHek

AN A ZEQ] bovine aortic endothelial cells
(BAECs; &= -5 3ol E)2 10% fetal bo-
vine serum (FBS) & d7}3F Dulbecco’s modified eagle
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(P-S) = A7F3F wiAl el A whF vl k=, 2ol 4]
380l 3HHA trypsinization® Z subcultured}o]
Astar AZeiF 3732 37°C E3F FEE {A
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2) Maka B MEE AEHO CHEE =zin

G| I A F9] BAECsS 4x10° cells/em’Z sub-
culturedr ¥, 24417 F}F wiekEtla, AlEe
confluence”} 2F 90% Aol o|23 S v, T=
< ZeHA ¥ DMEMOE wiA S aehdt ¥,
ofloxacing 10pg/mlZ X2t oS, 1% 0,555
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Fig. 2. Effects of ofloxacin on the viability and morphology of BAECs. The cell viability was assessed by Trypan blue
staining. BAECs were incubated under normoxia/ normal glucose ([]) and under hypoxia/hypoglycemia without ()
or with 10pg/ml ofloxacin (£4) for 48h. Data represents mean values of three replicates with bars indicating SD+Mean.
*p<0.001 compared to normoxia/ normal glucose, #p <0.001 compared to hypoxia/ hypoglycemia (A). The morphology
of BAECs was observed by phase-contrast microscope. N; Normoxia, H; Hypoxia, Glc; Glucose (B).
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Fig. 3. Electrophoretic analysis of DNA from BAECs with ofloxacin treatment under hypoxia/hypolycemia. DNA was
analyzed on a 1.5% agarose gel and stained with ethidium bromide. Cells were incubated under normoxia/normal glucose
(lanel, 4) and under hypoxia/hypoglycemia without (lane 2, 5) or with 10ug/ml ofloxacin (lane 3, 6) for 24h (A) and
48h (B). Lane M represents the 1kb DNA size marker.
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219l AAE F3NA ofloxacine] DNA degradation
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Fig. 4. Effects of ofloxacin on the nuclear morphology of BAECs exposed to hypoxia/ hypoglycemia for 48h. The
morphology of nucleus was assessed by DAPI staining. Apoptotic cells with the condensated and fragmented nucleus
are indicated by arrows.



A 2] 5%

: Ofloxacin®] I NIAZE AH o4 2L 161

N/Glc(+)
521
= Sub-
3 diploid
O A
0 !
0 1024
DNA content
H/Glc(-) H/Glc(-)/Ofloxacin
36 44+
- Sub- -
§ diploid §
o — o
0 1 0 |
1024 0 1024
DNA content DNA content
B 20
@
© 157
g
kel
o
T 107
o]
3
- H
>
0 1
Hypoxia - + +
Hypoglycemia - + +
Ofloxacin(pg/ml) - - 10

Fig. 5. Quantitation of apoptotic sub-dipoid cells by FACSscan flow cytometry. To measure DNA
contents of individual cells, BAECs incubated for 48h under normoxia/normal glucose and
hypoxia/hypoglycemia with or without ofloxacin (10pg/ml), cells were stained with PI, and the
number of sub-diploid cells were countered by using FACSscan flow cytometry (A). Apoptotic
sub-diploid cell numbers were quantitated and depicted on the graph (B).
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Fig. 6. Effects of ofloxacin on Bcl-2 and Bax expressions
under hypoxia/ hypoglycemia. BAECs were exposed to
hypoxia/ hypoglycemia for 48h. Bcl-2 and Bax protein
were detected by immunoblot analysis using specific
antibodies. a-tubulin was used for an internal control (A).
Data represents the induction fold of Bcl-2/Bax after
normalization with a-tubulin band. The band intensity
analyzed using densitometer (B).
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