DOI: 10.4046/trd.2010,69.4.256
ISSN: 1738-3536(Print)/2005-6184(Online)
Tuberc Respir Dis 2010;69:256-264

Copyright©2010, The Korean Academy of Tuberculosis and Respiratory Diseases, All rights reserved,

Moxifloxacin®] Cytosolic Phospholipase A, HA|EIH7} 8 F 579

Respiratory Burstol] V|X&= 93
ke s olstejst Alesh

ol

Moxifloxacin Alleviates Oleic Acid-provoked Neutrophilic Respira-
tory Burst in the Rat Lung through the Inhibition of Cytosolic

Phospholipase A,

Young Man Lee, MD,

Department of Physiology, Daegu Catholic University School of Medicine, Daegu, Korea

Background: According to the notion of the immunoregulatory functions of moxifloxacin (MFX), the effect of MFX
on the neutrophilic respiratory burst in conjunction with the expression of cytosolic phospholipase A, (cPLA;) was

investigated.

Methods: The effects and possible mechanisms of MFX on neutrophilic respiratory burst in oleic acid (OA)-induced
acutely injured rats lung and OA-stimulated, isolated murine neutrophils were probed, associated with the
expression of cytosolic phospholipase A, in vivo and in vitro.

Results: In the OA-induced acutely-injured lungs, neutrophils were accumulated, which was attenuated by MFX.
The parameters denoting a neutrophilic respiratory burst, such as nitro blue tetrazolium reaction, cytochrome-c
reduction, neutrophil aggregation, H,O, production in neutrophils revealed increased neutrophilic respiratory burst
by OA, and MFX decreased all of these parameters, In addition, the enhanced expression of cPLA; in the lung
and isolated murine neutrophils by OA were decreased by MFX,

Conclusion: MFX suppresses the OA-induced neutrophilic respiratory burst by the suppression of cPLA, in

neutrophils,
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53] PLAS] S8l Alxdr e HxUHdadEd
(surfactant)& 7|22 thefst A &S A=t o] &2
E& 719] 958 £X3)°. o] F phosphatidylcholine
o] ARl ol |EARS EAIE, TN E 5%
Tuke] NADPH oxidaseE SASIAA A7 S AALS}
A gy,

o|Hgt AMLe 9] respiratory burstol] PLA7} T
ot FATEEETTT Aol EF77F A8 W9l
SHHER ST Ar]e] B ofgh e
&40 PLAS] 283 BAZ}E s ouisitt ofn]
Dana 5" EFToX 2] PLA9| ¥gto] x7]e] &4}
AHES ARFBRAL H 2ol 'HHE ofe] /<] PLAY o}
& Tl cPLAYF 3F7-9] A7) Aol drofdhe Hal
ak3ct.

cPLAZE EAlFo] TheFet A%2] S5 (polymen 241"
CPLA, WM E o}dS fejste] 1 7ol thigh A7t
o|FAAL =H B3] 52| respiratory burste} ¥
o] okar 2ot

Z < fluoroquinoloneA| 2] SHIAIZ} A HlEd-S
ZAZIthE B st fluoroquinolone | ©] EH3A)
moxifloxacin (MFX)9] HHEH2R8-0] 2l 53] 3.
To] 7150 WMyt BAVE Qlrks Bae 34 diy
o] Zhavt ATl I 7IAYNE ARBHER, & I
= MEXZ| 213 5379 respiratory burstol] 7|X]&=
B Flstaat &l

FEAFAME gdjdte R 54 HENE st
a1, o] &go] Akl 2E# 29} #-o] QlEAE A%
el 2&3t sFTolre] Ao B8-S HAkske] gl
shaL, Bgh 2elE AEsEe] STk Algd W Ad
< B3t &g|atell oSt respiratory burste] FF-5 &
olgky} FAlol MPX7} S57+9] respiratory bursto]] 7] %]
= P PLAS ZEF Adste] GotrE skt

2> o ol ml

ST

1 NESE U Al

AFEEL A= 300 g Wele] Sprague-DawleyZ(pa-
thogen free; Sasco, Seoul, Korea) 3 #, 7S A8}
Aot AdEEdAE £ HolE ArRo] 9A| skl
(ad libitum) A3 1277 AEEE 42 AJZh 24 4
AEHAS}STAANS 98l Santa CruzAFA|(Santa Cruz
Biotechnology, Santa Cruz, CA, USA)2] goat anti-human

cytosolic phospholipase A, polyclonal antibody = 22}
FA|Q] rabbit anti-goat antibody$} biotinylated anti-goat
IgGE AME31SIE}, Moxifloxacin hydrochlorides= BayerA}
(Leverkusen, Germany) 25| 7|54} ARSI &4
npzAel olz]d|2l(enflurane) PAIAIoKSeoul, Korea)
AFS AREEITE 1 2lof Alokee S dgol gl
+ 3} Sigma-AldrichAK(St, Louis, MO, USA) A& AR
B e

2. & FolMel 24 mEael 72 I MFXQ| F0

o

3] FHo] tjEsHol 300 nLe] 2#3AF TN (30 1L
2914+ 0.1% bovine serum albumin 270 £L)S FA}
ol 34 SRS HUATH. MX (10 kel &
golit FAF A5 B4 2 FARIH. ddee &
Fo] 3 SARE 5 XARAIFT

In vivo A&l AETL 0,1% BSA 300 1LE thE)H
o & FALS F(Sham group), £H|2l A8 Foldt T
(OA-group)¥} &1L} MFXE F-ofdk 7-(MFX-group)
0= Sl in vitro AR e, WigH 5Tl
2% glz(Control  group), #|UAF H7HHOA-
group, 100 mM) % QM B MFX 37|H(MFX-
group, 100 nM)2.2 T-E3}5iT}.

4. Lung myeloperoxidase (MPO)Q| A= 2! o ZA|
HY o sE57Fo| -

A2 el 3572 i (infilration), H&H TF572
HE 29| o)L 7B ¢85+ Goldblum E°¢]
o w2} #Pg Wle] MPOS] S5%g Skl F|32A|
(bronchalveolar lavage fluid, BALF) W] 3+-¢]
Agskaict.
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mazan IS I3} AxioCamMRe5 (Carl Zeiss, Jena,
Germany) 2 233}t
3) =79 NADPH oxidase &=T9| ZA}L: cyto-
chrome-c &F21ZA}

Botha 5] o] wie} 2ej8 S5olA o 2]
Aol W cytochrome-c2] $+99¢] A& 2 NADPH oxi-
3 stk 2581 x10’

RHERES

9 9 AR BAE AR F k)i (paraplast; Oxford,
St. Louis, MO, USA)ol ¥HfS}al RM2155 microtome
(Leica, Wetzlar, Germany) & & ¥PE3}e] (&HHES v
% hematoxylin & eosin (H&E)S. 2 G4 & Faksl¢ict,
2) MXAI0|AS 0|88 =7 W SF5TF0AQ AT
MM ZAKElectron microscopic cerium chloride cy-
tochemistry) dased] SEFEE
w7g viell 2ast sFFelre] akar] S AARE cellsy/mL)oll E1AH100 M), MFX (100 nM)}E 718}
7] ¢)5}e] Hobson S'°9] W ol we} CeCls cytochem- of o]u] cytochrome-c $+Ye] ALZE ZAAFSIC}
ical electron microscopyE A8t #FZ2S 1x1 4) 2|l Qs SET9| 3FstFA(chemotaxis) X
mme] AHE WE T 2.0 nM cerium chloride, 10 mM 0lof| o|xl= MFXQ| &}
3-amino-1, 2, 4-triazol, 0,1 M trismaleate buffer (pH SR 9 MEX7} S57-9] SpetFAdell nlx|e= JEF
7.5), 7% sucrose, 0,002% triton X-1002 ZAE 7]2 < YolHr] Yole] TFFLHNL-S AL =,
FII 3087F wREAIFTE Hhgo] B 2AE Pk ZFTA1X107 cells/mL)el 0.02% NBT, 2#214H100
T I M, sodium oleate), MFX (100 nM)E A7} % 37°Ce]
2G-S 844 @l Hitachi 9H-600  ZFZolA] 2087 B 7T}
7. BALFOM &2|E MZEO| M 3|StERE|HM(im-
= munohistochemistry)
BALFE cytospindte] @2tz AfTe] Sefol
HEG 4% PFAR 3027 Jgatolct. 1 5 Qlilgl
o] Hj5o)4 9hg-5 A3t
7] $iskel 1000 PTG O 3080 Aelstele. 1

o] S AR F epoxy-resin®l EZuljgk
(Hitachi, Tokyo, Japan) 3} &n|Fo g F&s}9c),
3 SET0IMS] M| 2 ST
A=l
FgANoF At F A £l v
3 12} gAQ] goat-anti human cPLA, polyclonal anti-
body (C-20; Santa Cruz Biotechnology)E 1 : S02.2 3]
Aste] Aol|x 3087F HHSAIATE 1 3 likeke8

|
Hh

=]
== &
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6.
HAL
FollMel 35+ 22
2} Wolo = 2 Hadert 57e) Whlol o} 5%
Aoz 1087t 33] A7 F 23} A<l rabbit anti-goat
IgG, FITC (Santa Cruz Biotechnology)Z 1 : 10022 3]
Halo] Lol 1A AT, aRkEEo0 R

1) &
3
72wl 8 A @ vleld 10 misl
Sojo2xE) A2/ske] 50 mLE 2ol 152100 )]
E FAP19] 25 mLe] Pentaspan®} 25 mLe] S &3}
akolet. oA 4583t AlE Foll SFTE X3t
Hgo] Heje the o] A 74%, 55% percoll gradient
o g1e T 1,500 rpmollA] 20837E, Lol viSA) A
#-2](gradient centrifugation)& A3t} T 2
#eld o Aol AuTE Aol Fbypoonic A,
lysis) © 2 A ¥ Hank's balanced salt solution (FHBSS 21 3 propidium iodide (0,01 mg/mL)Z 10&3}F th=
in 1 mM CaCly, pH 7.4)9l {-&-+1Zch. GAS- &k ok fluorescent mounting medium (Dako,
2) Nitro blue tetrazolium (NBT) ZdA} Carpinteria, CA, USA)© 2 E-43l & AxioPhot Photomi-
FARTIO] NBTE AHAa7]d) oaf shdxlo] e 7HM croscope (Carl Zeiss)2 a3kl AxioCam MRcS (Carl
9] formazan PO 2 W} S5 respiratory burst Zeiss) 2 &33} Tt
E AXeb] kel Rejd 357 8H(2x 10 cells/mL) .
] 8. Western blot analysis
o] 0.02% NBT, 100 #M &8¢ Hsodium oleate) 2
MFX (100 nM)E Z7I8kaL 37°C $220llx] 2083F WAl wejg 3 Fo EFTE HBSS el AR
T 1 % 800 pmollA] AollA dilide] & HHSS (2.5%10" cells/mL), 800 tpm, “g=Lollx] 1587+ A4le]
fre] EEfole 9l T2 F &, 11X $ wiight GA4S shitt, e dS Ml F FxZell 10% fetal calf serum
AlPEFEet. 200718 TEFA] formazan Fo] &<l o] dh&H RPMI1640¢] H-8-A)1Z1 ¥ Nuclon Surface
Culture Dish (DK-4000; Nunc, Roskilde, Denmark)®l] 2

g AL 52 A5 £H 55 AL e for

258



Tuberculosis and Respiratory Diseases Vol 69, No. 4, Oct, 2010

dIH100 £M), MFX (100 nM)E H7HE #1641
HFst et 35745 thAl 800 rpm, -&ollA 1083k
ArhEeEfeh ¥ AEAES Eed the e Hxlch
A2 ddo] Thlgkas S48k 30 1gd] FEE SDS-
PAGEE A|33}3l Immobilion-P-membrane (Millipore,
Bedford, MA, USA)dl| Ho]d}al membrane 1z} 31421
anti-cPLA, (Santa Cruz Biotechnology)9} WH-A171 3 2
2b gHAe} vRAIZTE SISl g ' 412 Hor-
seradish Peroxidase-linked secondary antibody®] 2]3}
WS &)= ECL Western Blot Analysis System (Amersham
Pharmacia Biotech, Amersham, UK)E o]-&3}o] &kels}
et

9. SAHIXzE]

jus)

2E 4% t2 LIERHRICH dA
ez MR2Es ot & 2O%E =l HeE 0|85
0] ANOVA ZAXM % QRE HHEEY| <50
Student-Neumann-Keul testS 0|33 p<0.055

wolsicta elEsiic

rio
0!
EV
I+
EH
HM
o
pall

(=]
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1. Sglleldtof ot HE W 2572 54 A HzE=R

Sham groupellA¢] lung MPOS] E5%=(U/g of wet
lung)+= 6.3812.8, OA-group®l|Ali= 39.5+4. 124 sham
groupe]] B3l E=THp <0,001), MEX-groupolis= 16,7+
3.824] OA-groupel]l B3l freJ3iAl Yrakth(p <0.001)
(Table 1). FE WZ 5579 o5& Yehl= BALF W)
9] 52| S(millions/two lungs)= sham groupol|X &=
0.5%0.39]13 OA-groupdA &= 22.1+8.00.24] sham
groupHth FA3] ETHPp<0.001). MFXE ¢t
oJ3t ogfat EHE A3t MFX-groupelAlE= 1.7+1.1

2ZA] OA-group®]] H]g}e] YItH(p<0,001)(Table 1),

2,

okt
Jok

HoldE sof = HE £49 Hlu

Figure 1A= A7%41Q1 #)7ge] g8kein] g Aol #)
37} & BEwo] 9lal, HEA: el @277} HolA] ¢
on Fxule] REr FHFEA kvt U OA-
groupdME HZEZ ol dsA|Ee) 8571 29)ar
HATHoll= F2TEY olFo] #FHM FAl FHE
o] Fhfreldute dtEo] dsyhgo] =L gl
S & F At 53] A A8 s Yoyt
HE Y2 o5t AP mAEFe] Alsh &40 3152
UERdTHFigure 1B). MFX-groupollA& H|Zuj o] AlZ7}
HH3] Sl e oMARE S HEER 24l 3
FAE Z HEEI glom HRF AT HolR| b

tHFigure 1C),

3. 2d|2IAte| FT9) respiratory burst & 3&HEAM
of olxlz & ¥ MFXe| =1}

1) Sham group®] BALF 2] NBTZAF 9F42] <+(num-
ber/200 cells)i= 8,015,433 OA-group?] 73-$- 191,7£4.9
2] sham groupel] HJs] &R =9Hp<0.001). MFX
group?] A= 2,511,002 OA-groupe] B3] &4 ot
2 2232 UeRISItp<0,001)(Table 2).

2) 3 FHelx] EeE sF 75 83 cytochrome-c 3
YHARE NADPH oxidase®] S/d%wE 7Hd4 02 e
T AFEA, biZelrlE 45.8+1.3, OA-groupolAl=
99.9+12.224 OA-groupolld] &R =3k31(p<0.001),
MFX-groupol|A= 77.917.022A] OA-groupe]] H|&] v
AHp < 0.001)(Table 2).

3 557 SAWI U2 MiXE A7kt H5ol
= S3gol W8 oAl sk Sellars Ak
-olls 100% S0l doftth(Table 2).

4) Figure 2= NBT7ALS] 338tain] 7 A7 olt}, Sham

Table 1, Effect of oleic acid and moxifloxacin on the infiltration and migration of neutrophils in the lung

Sham OA OA+MFX
Lung MPO (U/g of lung) 6.3+238 (n=7) 395+41 (n=8) 167+38 (n=8)"
BAL PMNs (millions/two lungs) 05+03 (n=12) 221£80 (n=9)* 17+11 (r1:8)T

Values are given as mean+SE, n indicates number of experiments,
OA: oleic acid; MFX: moxifloxacin; MPO: myeloperoxidase; BAL: bronchoalveolar lavage; PMN: polymorphonuclear neutrophils,

*p<0.001, sham vs, OA, 'p<0.001, OA vs. OA+MFX,
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Figure 1, Histological findings of the lung in sham, oleic
acid (OA) and moxifloxacin (MFX)-group. In sham rat, al-
veolar septa and alveolar lumen were well preserved, No
inflammatory cell was noted (A, H&E stain, x100). In
contrast, the lung of OA-group showed migrated phag-
ocytes and red blood cells in the alveolar lumen denoting
acute inflammatory reaction, Hyaline membranes were
shown also (B, H&E stain, x40). In MFX group, the al-
veolar lumen was patent and the inflammatory reaction
was minimal even if remnants of hyaline membrane and
monocytes were noted (C, H&E stain, x100).

Table 2, Effect of oleic acid and moxifloxacin on the neutrophilic oxidative stress and chemotaxis

Control OA OA+MFX
No, of NBT (+) PMNs/200 PMNs 8.0+54 (n=9) 191749 (n=8)* 25+10 (n=10)"
Cytochrome-c reduced (nmol/2x 10" PMNs) 458+13 (n=7) 999+122 (n=9) 779+70 (n=9)#r
PMN aggregation, % 0 (n=10) 100 (n=10) 0 (n=10)

Values are given as mean+SE. n indicates number of experiments,
OA: oleic acid; MFX: moxifloxacin; PMN: polymorphonuclear neutrophil,

*p<0.001 sham vs, OA, Tpositive, Tp<O,O1 OA vs, OA+MFX.

group®] 74-9- BALF W] 357" Well= formazan 34|
2 E|A] ¢k OA-group2] BALF Wo] S57-2o] A x4
Uloll= formazan FFgo] B49)11, 3F 77 U3 Y=
Fogo] TE= ST BEgk MEX-groupe] 7ol S5
o] AlZA Yol formazan o] Hol= A7t A<l ¢l
A
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2 F HE Hoil AeE =2 ZTF0Me| i vivo HElo|
Mo Ata| HEHAL Hot

Sham groupolxe] &5 FHoll= cerrous per-
hydroxide o] F=EX] QERHFigure 3A), OA-group
dM= 57 & w} cerrous perhydroxide 0]
ZI&HA YeRstHFigure 3B). BFH MFX-groupollAls &
ST we} cerrous perhydroxide] o] gAY 1
o] wEH AT (Figure 30).
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Figure 2, The representative of findings of the nitro blue tetrazolium (NBT) test in cytospinned bronchalveolar lavage
fluid (BALF). In the neutrophil from the BALF of sham group, the resting, normal neutrophil showed no formazan granule
in the cytoplasm, denoting absence of respiratory burst (A). In contrast, in BALF of oleic acid-group, neutrophils were
clumped and deep, dense formazan granules were found in the cytoplasms of activated neutrophils, depicting severe
respiratory burst (B). In neutrophils from the BALF of moxifloxacin group, formazan granules were not found suggesting

the abscense or minimal respiratory burst (C).

pmn A

. Pmn

i

. A%

A O

4. BALF LHO| MZE 0|88 cPLAS| HAZZ| 581
AH(cPLA; immunohistochemistry)

Sham group?] BALF W¢] AXe F2 delqto]n

tochemistry for the detection of hydrogen peroxide in the
infilterated neutrophils in the lung, In sham group, cer-
rous perhydroxide granules was not found in the vicinity
neutrophil (A, arrow heads, x6,000). On the contrary, in
the lung of oleic acid-group, dense deposits of cerrous
perhydroxide granules were found along the neutrophilic
membrane (B, arrow heads, x6,000). In moxifloxacin
group, cerrous perhydroxide granules were found but the
deposits were slight comparing with those of oleic acid-
group's (C, arrow heads, x6,000), pmn: polymorpho-
nuclear neutrophil,

cPLA,2] W¥F&o] @131(Figure 4A), OA-groupollAl= BALF
o] Axrt F2 5701 357 AEE o cPLA,
7} AA3] AR, &, 257 AEE YollA PlAs
U2 o w et sham groupd} HlaL A ]3] cPLA,
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CPLA,

B-actin

Figure 5, Immunoprecipitation of cytololic phospholipase
Ay (cPLA,) in isolated murine neutrophils, Oleic acid (OA)
increased the expression of cPLA, compared with that
of control neutrophils, Moxifloxacin (MFX) suppressed the
expression of cPLA; caused by OA,

7FEAERES & 5 Uth(Figure 4B). o]l H]&} MFX-
groupol A= BALF Wjo] AlEE @87t 55 o]Fal,
S77F oRE A=) dout cPLAE 7 o] T EA|
& (Figure 4C),

262

Figure 4, Immunohistochemistry of the cells in bron-
chalveolar lavage fluid (BALF). Cells from the BALF of
sham group were almost monocytes which did not ex-
press cytololic phospholipase Az (CPLA2) (A, x100). In
contrast, the cells from the BALF of oleic acid-group
were almost neutrophils which expressed cPLA; con-
spicuously in their cytoplasms as bright dots (B, x100),
In BALF of moxifloxacin-group, neutrophils and mono-
cytes were intermingled but monocytes were predom-
inant, and the expression of cPLA, was not observed (C,
x100),

5 HiYE B F ZETIML cPLAQ| LSHZAL
(Western blot analysis of neutrophilic cPLA)

cPLAE #ARFo] Tt polymere]tt. Figure ol
3 A FTeIAe SEIJA E MFXS] cPLAS|
HAE B3 HojFal ok tizol B3 OA-groupol]
A= cPLARS] W&l o] EAJ3fal MFX-groupol|Al& L 3
o] A3 Tradle] Q318 diFtel| HlsiAE 1 ddo]

Skt

Moxifloxacin®] HHSIGI= F2 BF2]72] Alo]&
721, Ak7)e] FA @ o)l Tefdit}”, g el
o3t HAe] e F2 aFTo Ay AA e
A2 Ed 2 9 PLAS] B3t b I35 AEE
Aol 2pgo] ogt Aoz talA Uk

B A8 o] Aap= 7)xFo]7])= kAN moxifloxacin®]
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STl 2 28ste] Ao S JAlsks A
HolFa Qlt}, &Ydite] 3579 shetads s
At @& oA SRS doA EAEHE Yo H
US ST A Adste] daiaiAl
o] 48 Fohes AR e 2 4 A Sluk. Moxifloxacin
o] EH’lrtel ofgt sFo] HF Wi F2& Al
A HER o] sdh= A AL 9low olelg
AP A7 o] MPOS] Bl 72 2 BALF el
557 aAE & 57t L, FetH ez
3] =l Qlt}, VR AL s Akr] 34
I respiratory burst® 214 ¥Hgsh= NBT A4 3%
T2He] NADPH oxidase BE9] 7FHA|ES] cyto-
chrome-c $A7IAFA] Q1A 2J3F respiratory burst
U 2ka7]9] /o] moxifloxacinel] ofsf AlE Zlojet.
gt szl sk SHllibe] slelAd® Afdtetar gl

Moxifloxacin®] o]2|gh avh= dejstalor 7k gl
HE 2] 357 o5 4 H A ] F8o] #Aa
2 olojAaL Qlrt. il ofgt H2Hg-2 ZHQlte
A4 dehfu Az Ze3iths Bu¥s glont 29l
sho] sETeb SRR W golglEs Akl 5%
Pt F9124 52 FahsATe) piae] Bstol ot
£ k7)) diR A e Ao ARkl 28 o
& 7Fsd%o] vl 2] o]t #4& moxifloxacine A}
vl 9l

Sk sl S5 o] AkAr] Aol whE for-
mazan Ao moxifloxacindl] &3] ZA8EAY H3%2
o &3 S5 Hellxf ] Fkslra-o] A do] At
AL B3] moxifloxacin®] 357-9] respiratory burst=
JAgS 2Jm]git}, Moxifloxacine] o]2{$F 2-8-2 BALF
o] ASAHIES] cPLAS] e vX|= At weld
SF 7oA PLAS] el WXe JEFS T3 sl
£ &= 9t} Sham groupe] BALF UlolXE M2 dHo] A
of ehalTrolut SaQlhtell olsl BALF o] BH= 7€)
IR YA o MFX groupol|A= dalTtel 5
S77F Ade FFE Bk Y914k BALF Wj9]
AT T ST PLAY] TS A8 FHAITIAL
3L, cPLAS] B A= TFT2] AlEde] A2l 3H4
=of it WA moxifloxacin ©]2]8F cPLA, 2] WS
Ao zpdstal gk, 2l 8 F sFFE vYste] &
A1k moxifloxacing # 2|8k T western blotZ A
ot Ao LS AAE HojFa 9t} &, it
< Tl cPLAS] S F7MAYIAL moxi-

floxacin E7A 02 o5 AAEIL St PLAY} &5
FollAe] Aknre] Aol Telghe on] whElxom*
cPLA9| /g3l whE 5572 2k A 9 A4
AdRALe] S7PE A5EkeS AlsAIRIY

PLAE A LRl vl2E B4 85 kDa J=o] o
A2 A Qo He] APAst, Holw 4714
o] o}ddo] glom 7i7He] o1& o] 7Iso] e AR Hal
QITF’, B AFeME 35 ToM cPLAS] LHS B
oAl Sl AMdS & 5 Sl moxifloxacing o]
o] s dAlsta ot s FEHET T =
= 773 #&de] e ek 71dellE cPLA7L ofst
H 1 7179 e s SRS A5 S48
& A7le 7 ¢ gvks 178 7IHE moi-
floxacinol] &gt SFTol|A 9] respiratorye] JAl= X &
2he S QIR Aehs SHolA oot s AL
2 A7

ol ]It ofgh e A A S9r(far em-
bolism syndrome)ol|x] Hol= 54 #lide] 9ol &
FTolx 9] cPLAS| o] Fasithal B 53] sk
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