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v .:{ 1 I ' in.JflflYI il 'ttlil'Ul 

Yi"41t1 t ·rnQ\VIL;}!) flfll::UYlYltlfl1ffVlft 1\l'r'ir.J1U1fl111J1~U~ 1JYi11't'lt11tmJ~Vlfl 

::'I ., "' A 
L uUtl1Vl1U ~ fl'llYl'lf \I 

... 
~ I "''l" LYn1::t11 L'l-l n~1JU I/I 

t1 11un~J.Jfl1tu fou , 
LLV1n~1.Jnum~linu~11h.J 

"" '~ 'l ''l .... x d '11 nm1H\ILm1::wJJu 1.1 viut1nmv1m'llo11mJ.Jou 

t11~1U~fl;nYl~U ') r.11oi11L 1n1un~J.Jdnf1o nalidixic 
• d ,,/d, I J' d d A " 

acid '1f \l!l!l n t]fl liVIVl m 'll!llL UflYlL 1tJ'llUVIn11l flu 

mnn11nii1mn 'hJiir.ifl~!lL~!l Pseudomonas 

aeruginosa 1-u 1::t1::GioJ.J1l1lu11mdii1h:: fo'Jlulu 

~ A x ~ A .'f' t ... 
mn m~nm1V1V1L'lf!l mm\ILV1UuNH11::1Lfl:: 1fl't'l!l\I 

... ... d 
~oiilor.11it'lo1~1tJ ~\I 1hJLUU't'liit11l1l1 mtn Yi~\lv1 n 

~ii na liclix ic acid oomrnL~1 n'l oi'iim1GlVILLUfl\I 

Nm tm \IN11\IL~!ltl1JTr111 ~th::H't'l~l11Yl'IJ!l\ltl1~~u 
~. . 
a .c:t ..,d t ., 

L'U!l\1'11n1lfl111J1L1 !l\I flHH11\l'IJ!l\ltl1Ufl:: n11 
~ 

.! :; 
oo n t]'t'lnnn'!Ju 

'l .,{ 0 ft 0 01 'HHl 0 fl'tl li 

m 1 u n~im1 tu fouoo n t]'t'llf fornTurT\I DNA 

gyrase ~.Jiim1mh~tylum11Ltl.Joi1'1J!l\l\LUflYiL1 t1 
mJ.Jt.lnai1LuflYiL1t1rilm hi hm~r.11 Gi1.Jv1n flU~.Jii 
46 tm hi hJ.J tm hi hJ.J'll!l\llLUflYiL 1tJ1h:: nouoi'1t1 

double stranded DNA m11h::mm 1,300 
1
lJ.Jmou 

d., 'l-ft a a.dd a 
'll'\11l!:Vl!l\IU11~fl\I U Lil!lUfl'Yll W'1f\lll'll"1VILYltl..l 1 x 2 
1
l J.Jm ou Lvn1::u::iXu tm tJ.J hm1::qjo.Jvirnum.J ') 

(don;a in) t.l1::mm 65 1\1 UV1orluu1Lnu RNA 
~ 

o . I 'l A I ... LLVlfl!:1\ltJ11u1!:1J1m 20 1Jfl11lU 'lf\llLVlfl::1 \11l::Vl!l\I 

Yiu~o1lt.Jil nt.l1 :: 111m 400 Yirn~o1~ DNA un~ 
~ ~ ... .. 'l" dt t t ~ .; t'l\I L umu Ufl't'IL 1 u VI m 1't'l m 1l '1fllv::'r~UL mi 

1~flVl'IJU1Vlfl\l'lo1iXuqjo\l!l1tlU DNA gyrase (Yi1o 

Topoisomerase II) 

DNA gyrasc 'IJ!l\llLUflYiL1m"liu E. coli 

t.l 1:: nou~1u 4 subunits ii 2 LL!lflVl1 tJ.J foLJ.Jof 

'IJUll/I 105,000 VllfloiU Llfl!: 2 L1JqJ1 hi foLJ.J!lf 'IJU1VI 

~ At t .!d )1,..,.l t <' 95,ooo Vl1flVIU mm u m.toont]Yl1i't'IU!lflh 1 1.1 uwo1 

.J b' . .! d ... t t .. 'IJm::'t'l novo IOC111 !l!lnt]'t'l1i't'lLUVl1 1J UL1J!l1 

1m hi 1'1l'll'IJ!l\llLUflYiL1ut.J1::nouo11u DNA t.l1::mm 

foufl:: 10 RNA t.l1 ::111m 1oufl:: 20 LLt'l:: tt.J1~u 
.... . ~ .... 
j!)tJfl:: 10 LLVl'JJ!l\lf1UU'Ut.l1::noumt1 D NA Llfl:: 

histone !lU1\lfl::LYi1 ') nu 1uflUiiLd!l~1lii1Lfl~tl ff , 
lL~lLUflYiL1dhJii n11~ DNA gyrase '111 lllim hi l'lf3.1 
'IJ!l\ILLUflYiL 1t1vYUYiV1'l~Vltl1u1 :: t1::u.1 nti1mL!lflYl1 

v::GJVI double stranded DNA Lllu'r-iou ') Ntuih:i 

o ( . l.J ) :: I ... 
't'l n 4 fl'IJ!l\ILUff 1u't'l 1 v1n'UUNTULUVl1'1J!l\I , ~ ~ 

DNA gyrase v::l'i11~ DNA UVll'ru t<11t11l1tltl 

Ylt\l\11U'11n ATP hydrolysis d'.ioul/lviUIL~1ff1U 
'I " 'l· I .; d lL!lfl'r' 1 '1J!l\I DNA gyrase nv:: u L'll!l3.J D NA min 

~ 

~ ., d A At 1 d 
<11V1oonV1om11m'IJ1mV11l r.11m u tmv::oonCJ't'l1i 

(.. I I .... 

uurJ\ln11L~1l1lUl/l'lJ!l\I DNA DNA YiLtlV1ouum:: 
~ 

m::qju1~ii exonuclease ml°i1f11t1 DNA l'i11i , 
"' ... lLUfl't'lL 1t1Vl1tl 

n1L 11L~m::GJU'IJ!l\ltl1fl1fa fom::Ylu11t11v:: 
I .... " \,# 

Lt.l~t1uv1 ntTurT.J m1L v1 ty'IJ!l\IL :ao nfl1mtlw~1L :ao 'loi' 
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5' 
3'~-1--.--..-..........- ~. 3.-' --T"-....-t-.r-5' 

@@ Qj 
5'- ._L,,.+-'----'- 3' c ~· --"""t-- 3' 

~ 
Gyrase recognition sequence 

~ti~ 1 n iilnm1oo nri'rl:'llo~u1F111ultn~ 
"""" .d ,!1 ~ ~ ., 'i' v .{ 
'Yi'lf'U 'l!" ti ti mp1 ti ~w nTHJ u t1" m rn 11" RN A '1'm 1 m .:i n·n:111 ti :fll':rn o mprn 

•• i"" .d ,rl ~ ~ t11lun~1.1fl11ufoi.rn ant]'Ylt°1Y1t.1m1 rTurT" 
u~:tJ1fl~tlU1"LnUfltl~'l!'3tlDntj'Ylti Ylt.1n11t.1UtJ'3 

Lm~mfo1w.1.1af'llD'3 DNA gyrase ~1L~mhih" 

R 

~ 
N N 

H 
Naphthyrldlne ring 

QU!NOLONE 

x~ 
8 

0011 

0 

)

COOH 

N R2 

H 
l au l no 11 ne r l ng 

~ti~ 2 ~m lm~ff1'1~lllln'llo~u1~'JJ~'IJ11~011"Yi1~11!'1JOJ DNA gyrase 
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ci1Gi1lLYiU'1~ X8 LUU N '1!:LUU 
I ~A'd •, d ~ 

'llEl-1 2 n~1.1urn10 £l1Ynn naphthyndme J..lfltuH1.IUYI 

naphthyridine ring LLill n1~1UYiU'1,XmiJu CH n 
'1:LU\4 quinoline ring £J1~'1L~1.l~LUUff11Ynn 
naphthyridine 'l~lLnnalidixic acid ff1U£J1~'1LQJ1.I 
'lJEhlff11Ynn quinoline ~a oxolinic acid -llauY1nill1'1 

- 'd I I ~ I d d V 
Yl1'1lllff'Jf'1f!Ufl1ffYl"iYI n11 UYlt]YlllYlillLUVIYIL 1£JYIEJ[J 

n·h£l1vnn quinoline Hm 1m.J«11'1'lltl'1£J1lu 
\l 

n~J.Jviilu fouLL«Y1'1lrlmiJ~ 3 
, \l 

0 

CO
COOll 

Nat ldlxlc acid 
H3 I 

C2H5 

0 

<
O~COOH 

0~11) 
lMcoOll 
~~ll;A 

. I I 
Clnoxacln c2H5 OXollnlc -acid C2H5 

Hosoxacln 

0 0 

_ij_~COOll 
~N "N'~NjJ 

HN I ~ H 
~ 25 

Plpemldlc acid 

0 

F~COOH 

~.~t! HJ · 1 I 
'-.../" C2ll5 

Nor fl oxacl n 
0 

0 

COOH 

Enoxac{n 
0 0 

NJ CODH ,m-COOH 

HN~ L 
Ofloxacin Ciprofloxacin 
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do I ~ "-'"" .d ~ 
'Y\Vl1UWU'1 1 WU. r.J1'Ylnm3Jn'1::3Jm1UB'u. 2 , 

a::VJB3J ih-u.1myLllu ethyl group tJm1-u. cipro-
. d a .: • _,. ~I 

floxacm 'lf'13Jm1ua-u. 3 a::VJB3JLLVlL1tJ'1LuU1'1 m 

. ' 'l '"" ., . 1.l .. :;'1 11 1 Vl1U'Vi'u.'1 2 V13J~Lufmmnnm1uamu-u. -u. Vl1L'1-U. 

1'1i-u.1-u.tJ1 cinoxacin rh1-Xm1~V1cn3J~~u11viq'Ylt 
vlm1uviii1~mXm.Jfl'1 Gi111Viu'1~ 3 nfl:: 4 Llluvi1uViu'1 

~ff1~qj 1i;mvi11Lmi,i~ 3 ii carboxyl th-u.vi11mu,i 

~ 4 ii ketone group aci tJ1'Ylnv11ii1m,i id'1,id 
'IJ , 

.d: ... f'I .d .... 
LVi3JB-U.n-U.Vi3JVll'r'l11::Lu'u.'YlLm:::nu DNA gyrase 

~ t .. 11 ' . 1.l • I 'l " V1'1'u.'u.'1'1 3JR13J11fiLufltJUUu~'1 VI 

'lvi'iJr~'r'l tJ1tJ13JolV1bLUfl'1vi1lL'Vitt'1~ 5 LLvi'b.Jorh 
'IJ 

1-X~mR!.1u1l~~u~,i~)m1,i'l1'am,i1~3J m11Gi!J fluorine 

1 0 '.l • 1" .( .:. x ' 
fl'1 'u.Vl1U'Vi'u...)'Yl 6'Yl1 'ViCJ'Yl li'lJEl'1tJ1L'r'l!J'lJ'u.EltJ1 '1!.11 n 

J., x ... J, 
tJ1BB n C]'Ylli n11'1'll11-l'll'\.UL~:::3..I C] 'YlliVlB Pse11domonas 

aeruginosa ~1tJ m 11i' chlorine, bromine 
.. 11 ·· ·1" .( - ... x 

Vi1B iodine Ll'Yl'u. Wli1tJ'Yl1 'Vi t"j'Ylli'lJB'1tJ1Vl 'lJ 'u. 

LVii'.ia-u.m1LGi3J fluorine L~a,i~1 n 'fVYiia::via!.I 
'lJEl'1 fluorine ii'll-U.1V11 n~L~tJ'1 rlU hydrogen 

m n 
1
lvi'ii m 1'YlVl~B'1LU~tJmLtlfl'1vi1Lmu,i~ 1 L 'li-u. 

LGi3J aromatic side chain L<tl1'lu v11aci1'1L'li-u. 

rosoxacin 'r11l-XiitJ1m1-tl1,iL~tJ'1'Yl1 '1R3Jt1 '1!.lln vitJ 

miirrv~u11m1LGi!J piperazine ring ~,iiih1mmi 
'IJ 

., 1l· I 1l" "".l 0 1 ., ' .d ., 2 tJ::VltJ!JL'lJ1 uv:: Vlt-lflVl'YlRVI 'Y\1 'VitJ1mmtJtJ'Vi!J , , 
.. ... ... 'l""" 1 1l '' 1""" ., "' L'Jfflfl'lltl-.lUUVJ'YlL 1[.J VIG'! VJ[J ll'Y\1 ViiJB1n11'1J1-.lLVltJ'1 

~ ~ Q.; .d v .r::i. v 'l· I .J 
R-.l'lJU -U.t1nv1nm.1,i~.1rnvill methyl (CH3) L'll1 u'Yl 
'IJ 'IJ 

piperazine ring 'r111-XiivimR!.lmiLU'u. lipophilic , 
x 1 11 - d ~ 0 I .d 'l ""' mn'll-u. fl::fl1tJ u 'lJ!.1-U.Vl'lJU vrnm-U.'1'Yl a V1!.lm1 

'YlVlfltJ'11vimfoJ fluorine 1-tl1
1
ltl 'r111-Xq'YlivitJn13J 

U1nlLfl::LbEJUUtl 11 UR'1~U L'liu1u CI-934 Vi1mGi!J 
'IJ 

tJtJn<fiLv-u.1vimGi!J oxazine ring L<tl1'luL'll-u.1-u. 

ofloxacin .,;11-Xci'YlivitJ nf!Jm rnLfl ::bLtJ'u.ILtJ hu 

.. x 
Vl"lJ'u. 

m '.iu'll.:i'lluYl'UtN ui 1imdimifo hiu • 
' ~ .et .::ii - & 

fll '.illil.:Jflll lf.10Hl'1Jl.Jfl'tll.:J'll11l1Ul tl1fftJt"j'i1li'lJEJ-.l[J1 

' J' "' "' . 1.l • I 1 ' YI tJL 'lf tJ U UV!'Y\L 'WU fl::: n11 LufltJ'u.Uufl-.l 'u. 11'1 nltJ 

.. ' 'l " :;'1 ' .. maw a1-,i11u-.i VILu U 4 nflll Vltl . ' 
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n~3..I~ 1 : tJBnC]'Ylfvim~tJ Enterobacteriaceae 

EJV1'1L~[J1 lLfl:: nm U~[JULLUfl'11'" 71 -.i n1tJ lvi'u n 
'IJ 

nalidixic acid, oxolinic acid, pipemidic acid, 

flumequine, cinoxacin 
,.l .( J' 

n~im 2 : aanq'YlliLU'r'l1!:L'lHl Enteroba-

cteriaceae uvl1l~~mtl~tJULLUfl-.l1u71-.imtJ tT-.i'hW 

v11aci1,i 1 -u.n~!.lit 
' .l .( ... . 1d tl 

n~!JYl 3 : aanqYllin11-l'll11-lU.~::~mum.JttU fl-.l 

1-u. 11,imtJ 'l~m) rosoxacin, pefloxacin, nor­

floxacin, ciprofloxacin, amifloxacin, enoxacin 
.d dt-o \1• 

n~3..l'Yl 4 : tJtJncimrn11-.i'lJ11-.i l\fl::: 3..l~ n 

1tl~mmtlfl-.i 1-u.11-.i muVi1mtl~tJWLUfl-lUBtJm n l~1Ln 
ofloxacin 

u'l1.:ivinup1~'Uo.:iui11ft :: 1m.:iIT~H 
• • 'l v 1 1 J: a ~a 

,, tJ1v-trn1 : 1J1bLntJ1 v.m 1n 'J 'l5-.l!.I CJ'Yl liV1 

vim ~tl nf 3..l~U 1
b.1iit-iflvim ~tl Pseudomonas 
., 'l" ' aeruginosa Ufl::m3Ju1n VllLn na lid ixic acid , 

rosoxacin, pipemidic acid, oxolinic acid, 

piromidic acid 
• 1 1 A 'LI a ,::f'" 1 

2. tJ1~-u. Vi3..1 : tJt1nCJ'Yllin11 -.i'lJ11-.i~q'YlliVlB 

• ti" d - d Pseudomonas aeruginosa Vi1tJ 'u.tl m1 nm1 nm3J 

flu01ine mJ~inuViU'1 6 ~V1tltJLUn~3..I nuoroquinolone 
'IJ 'IJ , 

1

l~1L n norfloxacin , pefloxacin , enoxacin, 

ofloxacin, ciprofloxacin 

'll\Jll~U'Uo.:iui1umhn·l" 1o hni1u 1ftu 
• • '\l 

- J "~ , J" aa ·1 
1. 1:::VIUtJ1'YltJUtJ-.llL~ ::~1L 'lfeJl.LUVJ'YlL 1tJEJU 'u. 

'IJ 

6" J .d - 1 I ~ d 'l" 1nm"Ylm 'Jf-.i1::~utJ1 -u.11,i mtJR1m1n'lJ-u.n,i ~ 

1vitJ ~1tJ tJ1BBnC]'Yl fLll-u. bactericidal 

2 . L~tlff1-u.1my'bHl inoculum effect 

m1Lvi3J~1inm~a'hrtvi'.,;11-X1::~u MIC Vi1tJ 

MBC 1tl~tJmLtliil-.i~1 n 
3 . ii postantibiotic effect vlm~ti Staphy­

lococci, Enterobacteriaceae 1rn:: Pseudomonas 

''l "' d "' "' ..! ~ a ''l ' tJ~ mn-u. wa1::viumfl~fl-.lLL~1 ci'Ylli'lJB-.JU1tJ'13JtJ~ " 

'Vi!J\Jl
1
ltl11'-u.ii 

'l '"' x 1 4. !J!Jn11~BtJ1 ~tJ plasmid 
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\l I • 1.J • I J' 1 5. lHufUJ'\.ULufl"L'lfEl normal flora u 

LL~'llfl" Streptococci Ufl::LLEIUL\fl 1 ·rn 

u1::i.nm 10- 11 

.r .JX I '"1 ... 1 .. ... 
7. L 'lft:IYIYI ElYltHlJJ u nm.1 Vl"l!'1£JYIUfl::£J1L um 

\l tX I ~ J'\l I 0 1 tJI A ~ I 

UflVIUYIJJ JJYIElYlflLJ1U lLfl::£J1U JJYl1 ~LnYln17YlflYlfl 

LU~1LLflVILL'1lJJ~~ElfllJfon~£J 1Vl'lf1[J~ 
I 

d\l"'"'"l'!'i ". I 8. ~ n~Yl'lf>J YIYILJJEJ ~ LYl£J m nu u i ::mu 

\h,J~ 1L UUol El "(\Yl[J1 

9. am1m1LLvl£J1t:1tjhunm'l1'~1 
~1ouHm lim~m·I~ lo hfl11u fau 

1. Norfloxacin £J1llL~JJff"Lm1::~1Ylv 
U~1~Y1Kyorin u1::LY1fl~\ju LUULJ1vl1LLin1un~JJ 
,I 1 1 '"1 1 J' & .. 1 J' ., 
l1~ El 7'11 u fm [J1UElfln'lYl1iYIYIEIL'lfElni>JflU 

.J' ,J .J1 '" .. I 

'11 nL 'lfflYIYIYlffflUYI i "YW1U1fl71lJ11iUYI YiU11 

MICw 'llfl"L~El E.coli, KJebsieUa, Enterobact_er, 

Proteus, Aeromonas, Salmonella, Shigella, 

Vibrio spp. ~1u~1ni1 o.5 J.Jn./fl. ~"~u ff1llL~El 
Pseudomonas aernginosa, Acinetobacter spp., 

Staphylococcus i:.rnml1mnm<ti'u1unfl1" 1.rlJJ 
'U 

. ... 1 .. . '!' .r 
«1~1u UYl1"LY1Uuffff11:: L'lffl Streptococcus 

l 1qJEJLJ1d1u 1::vi'u\1" 1.rt~L\\Yi1:: 1um"L~UUffff11:: 
1 J' 1 1 "'l t\l " ... I 1 ... J' .J ff1UL"lffl UfJUUEl iU 'if JJ YIN fl 'lJflU" 'lf'llfl"[J1UYI 

ti1fl'tyii 3 u1::m1 ~fl 
.. .r 1 ... '!' 1 .. .i .. 

n17YIYIL'lffl UYl1"LYIUuffff11:: : umrum.1 

.. .r 1 . 'I' .. "'\l ''" n17YIYIL'lft:l um:::Ll'i1:::uffff11:: ~7flYI JJJJfl1nTl 
... I , ...... « 

LLYlin'lfflU YiU11'l.IU1YI 200-400 >Jn. ~L'l!1 -L[JU 

LUUL1fl1 3-7 1u \lJi'Nflu1 ::JJ1m 75-100% tl1flmn 

luli'o"~u~\l11iiuty~1L~El"L~El~Elvlfl SMX/TMP 
t.I I .d\l !"I t.I .ct -

1Lfl1 '1::YiU11NflYI YI L nflLV1£J"nu SMX/TMP 

£J miu norfloxacin iio1 m1-iJ1"L~£J"ut:1vni1 

l .J :;<1 x ... .. '"1 ... " ... 'l u 11[.JYILuUL 7El7 "~70>.J 1VILLYl1 n'liflUNfl n£J"EJ[J u 
'U 

'd - "' l" ... Lnm'YIYI 1::v:: mnniY1t:11';JY1fl" ~mu 10-14 1u 

x .J\l "' ~ ~ 
L"lfEIYI YINflUi1JJYI" Staphylococcus ILfl:: Pse-

udomonas Jl1£J 

m101Y1L;fio~uo"lu : m1flmn 1Y1£Jli' 
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norfloxacin 'l.IU1YI 400, 600 ~~fl 800 >Jn. 

... • 1 ~ .. l .. .r l d\l ... 1Uu1:::Y11UVI1 "LYILJ1 U 71£JYIYIL 'lf fl~U!J \I U YI JJJJ 

Shigella, Vibrio cholera, Vibrio 

parahemolyticus, Aeromonas, Plesiomonas, E. 

coli ~nri1'1Y1t:1t:1m1n~'1'111 ::~JJY1m£Jlu 48 i-1 l>J..:1 
t.I d 3 d d \l 1.d I J' 1 
'l.IEIYl'l.lfl"[J1U nVlfl JJJJNflVIEIL'lft:lUElULL!J 7U Ufl:: 

Streptococci ~LUU normal flora lu~-;i-;i11:: 
.J1 ~ .. .. ... .. 

'11U1YIYI 'if mm1flntY1Vlfl 15-20 J.Jn.1nn.11u ~7fl 

400 >Jn. 1ufl:: 2 V1f"Lilm1fl1 3 1u lura'l~qjt:11v 
A d - tt- d l .J 

flYl£J1fl"L~flml'i£J\I 1-2 1un>Jnv::Ll'i£J"Yit:1 u11£JY1 

\l ... :r ... .. d\l '1 ' .r t:11m1 JJYl'l.IUJJnLnY1v1nff1rnV1Y1 JJ 'lfv1nL'l!El , 
LLUVliiL1£J L'iiu n17'll1YI lactase m1ii bile acid 

' A l t.I d I 

u 1::i.nm 7fl£Jfl:: 74 LUfl"v1nNfl '1lfl Streptococcus 

p11eumo11iae \hJ~un ~"\l1lU£JJJ~'1::u1i.n li'lu17'1 

i ::uum..:iL~u ~1LJ lv 
J' .. I .d .... 1 . 1 '". I 

£J1UJJV11Vli"'lf1'1l UVIUunGlu1::JJ1m 3-4 

i-1 fo..:i ~n~Y1cUJJ\l~u1:::mcwl'fl£Jfl:: 10-80 n>Jnu 

1tJ1qjutJ1::mm 1fl£Jfl:: 15 £J1 fl flnm 1u~'1v11:: 
• I ... J' • 1"' • I l I u7::mm 7fl£Jfl::20-30 £J1U~ nLufl[J'l-l!!ufl\I U 71\ln1[J 
1
lJi' metabolites 6 'lliiYI Ui::mm f u£Jfl:: 40-50 

'llfl"'l.lu1Y1~i'uu1::mu~ n-iiut:1fl nJ..11 l uuff ff11:: 
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1u~1m1~d1h::mm1'm.rn :: 10 m.i1wah m-l rneta-
'J 'J 

bolites 1 ::~uLJ1\1-llfYI huBt1Y1vnn futh::mu 200 

'l" . ., m i :: 400 irn. '1:: YI 1 Llt'I:: 2 1.ln ./fl. Yl11.lfl1YIU 

1::~uLJ1lmJfftn1::1wuu:Y1 400 1.1 n. '1::\1-l n~1 
I °'1 u 1 x A 50 1.l n ./fl . U1Un11 12 'lf1 1.1-l 1::YIU[J1 ULUEllLJtl 

1n"'L~LJ-lnu h uBEJYI LJ1~n'lTut1t1mrn'lY1 L'llLJ tubular 

• ~ 1" b 'd I secretion L'Yl11::u ::uum1 VI p ro enec1 '1::~01LJ 

1 ., ., l' ., 1 :: "'1 ., "' ., 1 ... 
Vl1::YIUU1\1-l'llU 1::Y1U[J1 UlnYI nflL~[J-lnU ULflEIYI 

1 v.11 .J - id. I .d d<Ct. ~ I t,. 

UNu 1[Jrlfl11::YIU11LJ'1::i..imm-l'lf1YI [J11'1JU ff1UN 
'J 'J 

· '1 .J"' 't . . I u1[Jrli.Jn11 :: Yl11[J Vl1 n creat 1111ne c earance 

Lnu 10 llfl./u1Yi'tiJvi'!l-lflY1'llmY1 1Lvhi1~1n-h 10 

d I d od. d J..:i. -
tl1L'1[JU -l1-lUEJU i.JU-l-lfl11Y::Ufl::NUY1N1VIU-l El1n11 

"d d~~'1 ' "' ·1· 
'lJ1-lL~[J-lrJLnYl'llU ,1J~ULL 1-l'1UYltl-lVl~Yl[J1 ff1Uv Vlty 

!l1 m H ::V11LJ't tlLEJ-l 1 utrY11rJYlflEJ-lLJ11 un~!IUEJ1'1 , 
't· I .J I .J 0 ., A 1 't ., I ., 1 ., 
uLn1::rim ::~n!lEJUrln11il-lLYIU YI Yl lLYIYIEl-l 'lf'lJU1YI 

ff-lm n 
'J 

1 ~ - d ~ 1"""' - -u1Y1mlfl::V1ty'1!Jm1nm1 'lfmll~11m::11m::1-l 

1 't.I I ~ -.. \t I d 'I.I J -
m1 Vl'lf1-lHU 'J Lvn1::LJ-l i..iiJ'll!l~mnLJ1 num1i..i 

tJ fltlYlllLJL YiLJ-lVW 

2. onoxacin LJ1dii 1Lvi'lfUY1futl1 ::mm'llu 

L~[J1 rlU norfloxacin 'lJU1Y1liJY1f1:: 100 i.in. [J1 

tit> m1rif ffl1-l'll11-l LYILJ 'lvi'Nflvim ~fl n f i.JU1 n n firnu 

umm!l L 1u C hlamyd ia, Mycoplasm aLLlil :: M yco-

. .r .J11 , I 'l " o bacterium L'lf!lrl 1u1unfl1-l omn Streptococcus 

pnewnoniae, Streptococcus pyogenes, Bacteroicles 

fragilis, Pse11do111011as aeruginosa, Serra/ ia 

marcescens LYlLJ~11ltlu"'1 MIC 'llfl-l[J1d~1n-)1 
d f - • I .d° "' I 

V11mri1nu norfloxac111 lLYl!lflnCJm>n11-ln11Ufl:: 
v 

I IS ~ I 

'1-11L 'lf!lL 11 n11 
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1::~U[J11ULBEIYl~UH-lHYlU1::inm 2 i-1 lim~i-lfu 'J , 

tl1::muLJ1 'll"1Yl 100 uf1::200 i..in.'1::1~m1!1L-ll'11 

-liu'llfl-lLJ1 LULBt>Ylth::mm HLlil::2 irn./fl. Y11!1~1cKu 
., 1· I "' "' ... I ~ ., [J111llnU u1YllU'Yl[J-l1fl[Jfl:: 5-10 Lr11UU [J1 tln'll1.J 

'J 

l •<y V ,,,, I 

flt>nm UuffH11::mtJm11JL'lliJ'lJU\1-lm1 50 !ln ./fl. 

YlflEJYl 12 i'1l1.1-lu1n 

-ll'!lti-l H''llfl-l o floxacin ii~-ld 
A x 1 ..... A x .l\t Id 

n11YIYlL 'lf!l U 1!:UUuffff11:: : n11VIYlL'lfflrl 1.11.1 

hrnLri1 nH''llmYl 100 irn. 1ufl:: 2 ~f-l 'l'iir-rnn-)1 

1flufl:: go lum1~YlL~m~a f-lV11fliihmm1 n 
'l 

., l' ~I ., ~ 1 ,J 
'lf'lJU1Yl\1-l'llULu U 200 1.ln. 1Ufl:: 2 m-l U11[JYJ 

tJ d - d. I .J. :'I }{ -
L ULQ[J1.J'Ylfll1Nfl'1::Yln11'Yl1nrJLu\.lL 1!l1-l 

m10iY1L:fi!lV1ll!l-l lu : '11nm1flniY1 lutl1::mfl-

'l riu'Ylu11'llmvi 200 i..in.Vl1!l 400 !In. futl1::mu 

~ d 'l " ~ HLYILJ1 Ylr·rnl1 m1u 

H1it hf'IYi\rn-l lmfitJllvlEJ-l Hu1mu 1 ff'tlm~ 
't " .I ., 'i1r·rnu1::l!1m 1fltJ fl:: 85 

A ..r 1 A o ..... 

n1101YlL'lf!l m 'l::UUITT-lLYlUEl1m1 : m 1mvYI 
v ' .. "'""1 'l " ·' ... L'lfEllLU~rlL 1[J U~v'11 1:: 01Nflu1Unfl1-lll4tl-l'11nLJ1 

da!lni..11lu~v'111::tt!lLJ 
n11~VIL~!lLm::uum-lL~UV11LJh 

... v 
A A 'l o od 

n11YIVIL'lf!l u 1::uuit1Yl 

faufl:: 10 

fl1 m1-ll'1-lL~[J-l'lJfl-l[J1 'loilLrl f'l~uU' fl1L~[JU 
I ... 

.. d \l I - I I .cl "' 
NU 1.IU-l-l UEJU 1.IVlflU lLYIEl1n11LVlfl1HVIUU!lLJ1.11n 

1 - J'.c1 d -u1::u ::V11il-lU!l11LJ-l1ULnu1nua1n11ri1-l1::uu 

. I I ., . I 1 A d 
u1!: ff1rl L'lfU 'lfn u 1::H1'YlVlfl!lU H l'1YI 'lf-l'r'IU 

'l oitl1::mm 3 'lu 200,000 11u 

'llim1lilmi'~iitl1::1Qihf'li'n lmG\n~n1i-l 
'J 

L~u 101Lda-l'11n lutrV11n1 l i''ll"1Yl\1-liir-rnviflm::~n 
I 't ' 1 ~ Ad ' " 1" tlEIU LLlil :: 1.1m1 'l1LUV1ty-l1.IV11111Vl1El Vlllln~m 

~thu~iihf'l'lV1l~m1V11n creatinine clearance 

Lri1nu 10-30 ."fl./mYi 1~u1l1n 24 i-111.1-l 
v • I .crll 1" . I A 
Cl1 clearance Yl1n11 10 1.lfl./U1rl Vl'lJU1Vlu nYI 
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flf.mrn oit1'ltll~Ll~thrntrnrt,,t1n 24 i'1hi" , 
" ., 

3. Ciprofloxacin £J1uilfi'"'l!UYIUYIUt:i:: fu 
.d I .r - • t - .d. 

tl1::mu i.J MIC Y1m1rnmirnrnnm1£J1vnt1u ') 

( 
d \l V I J" • 

m11"t1 1) Ylr..lt'IYlm'"Jlil Enterobactenaceae, 
. .t .J ::'1 t .. Ent enc pat hagen LLt'l ::L 'l!tll'ILuUff1LVl~'lltl" 1flYIYl 

.t1 t d ..!o .t M I .r'l " L'"JIEI U H'r'lrJ11J1t'13J'Jl'lliYltlL'"JIEJn11.11J1n '1,11L'"Jltl YI 

L11 'lGi'r-it:ioit1 C hlamydia, Legionella spp., 

Brucella, Mycoplasma LLt'I:: M. tuberculosis ~1£J 
d 'l"•I V d I d 

m~n~Yl~i.J Ylu1::mm wmi:: .70-00 i.Jmm" 

m~n..h:mnl 4 i'1b1" 1::~uml~B~ltiEJl~frn . .h::m" 

~1£J 'llu1vi 250 3.Jn. ii~1tl1::i.nm 1 3.Jn./a. '1JU1V1 

l v ., "l'" . I 500 3.Jn . ~fl113.JL'lJ3J'llU tut'lt1Y1u1::3..11m 2 3.Jn./t:i . 
~ • I v 

£J1~ n'llUEJtl nmY11.J~111111 :: u1::inm 1t1m1:: 20-30 

11w 1u 1tJ1eiutl1::mnd'EJm1:: 20-40 mrimtl~mmtla'1 
'IJ 

'l~ilmi lu11.Jm£J tl1 ::mm 1't1£Ja:: 30-40 '1Jtl.J'1JU11/l 

~L~'1::ri n'llu t1EJmn 1uuHH11:: \,i 1tl~ll1Ltl~£J\.ULtla;i 
'IJ 'IJ 

m 1'llu c11£J£J1m.JuHH11::ci1u l ~ qj11::t1EJ mnm£J l n 

24 i-1hrnL1 n m n L~£J1 tl/1£Jm1uviL'll1~aEll/lLHt1V1 
"' 1 .'!' :/ ~I " ll!:3J[J1tltl n3J1 L Uuffff11::3J1n'llULuU1tl[Jfl!: 75 

1::vi'U'1JEJ.J£J1 LuJ1a1£J tl1~k;ioi1.J ') i'.l1~lt"iJ 
'tJ M q d VV 

fl1 1::i.nm 30-60% '1JEl"1::1/11JLULt'IEll/l ·m13JL'1J3.J'1JU 

1u~1l'llITT.l~~'1th::mm 2-1goft> '1JEJ'1ffi1llL'llll,Jillm~1:1vi 
1 ::~tJ'lJE1"£J1lutl1~ 1mt1GiE13J~ n~m n him::~ n 

~ .J nl1 L UL~tlYl 

C' fl • d~VM I 'ltl~ 1pro oxacm 3.Jl'I L'l!Yl.JVIEI u 

m1~1/1L;}EJ\,n::uuuffff11::: : 'loi'r.rn~hn1£J~ 
~I ~ M t q V M ~ \l V 

Luimuvrnu VlrJ L'l!'ll\41Yl 250 3Jn.1ua::: 2 m" ( YlMt'I 

I V ) q d f:I x ~ 'l " tl mnm11ut1t:i:: 95 m11£JY1LuUL1E11.J vir.rn 1::3.11m 

1 u£Jt:i:: 6 1 -95 

hfl~UEJ"Lu : 'l~MaGitY"'llmvi 250 3.Jn. ua:: 

500 3.Jn . fotl1::muflf,,LQim 

t 1flUHfl13Jfl1lU : '1JU1Yl 500 3.Jn.fl f"L~[J1 
d ~ .., ~ 

~1tl 2 flH L'l!1 -LrJU 

" 
m 1GiY1L ~ti l m::rn.Jm"Laiu~1t1 h : 'l~r.rn 

• I " .J1 ""' u1::innnE1£Jt'I:: 60-90 '1JH1Vll'IL'l!fltl 250-500 i rn. 
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.J'l "X , ~ X .J :;1 q , .J :.'I 
Ht'IYI Vl'llUtJ[J nm 'JIEIY1LuUff1L~Yl mnt:illYILuU H . 'IJ , , 

i11f/11enzae, Klebsiella, Branhamella, 

Streptococcus pneumoniae Lrn:: Enterobacteria 
J \lt,1 d I t.I f\ t,..\lV M .r 
mi') vir-1aY1mnm11t1t1a:: 90 £J1 L'Jf 1Jir.rnnrn'"Jlt1 

Staphylococcus u t:i:: Streptococcus tl1::mm fa£Jt:i:: 

70 ti1~fu Pse11domonas aeruginosa 'l~Ht'I 

tl1 ::111m 50% 

Qt. J' d "' , .., .. 
m 1YlYlL ']11)Y1 m::~ nLLt'l!:'lJ1) : 'l!'1JU1Yl\PflEI 

-... ~ \l" ,., 
500-1,000 3.Jn.1ua:: 2 flH Y1~1t:i111nm11t1£Jt:i:: 90 

A .t 1 .. .r l 0 'l ".J 
n11YIYIL 'l!EI L Ul'l1"LYIUEl1~11 : L '"Jltl Ut'l1 ffYl 

'r11lid1vi 11fl~111111::11'1ri1u1~qfl 1oiurJ1d~1::~u 
~ .J d .c4V 1" M m (m11"Y1 1) 11"3.Jr..lt'IEJ" 'l!'ll\41Yl 500 11n. 1ut:i:: 

'IJ 

2 fl f " 5 1u tJ·nni.r:h'lGi'r..ia~ 'llm,it:iLflt1"~"tJ"-J1 
rJ1dE1111ri1~vi Salmonella 'lo) 

A J' ~ I ~ ~ J'.-,c - '\ ~ .d 

n11<ilYlL'lltl LUl'l1lU1Vl : [J1U111!:Yl1J LUU1Ylff" 
'IJ 

ff11111 Cl ri1~V1L~EJ~'ri1 L~Lfl<iln11ElnlfftJLUrlmt1~ 
'loi'tJ1::iJ1m 1EJ£Jt:i:: 00 

111nm1H mfl~tht1l uoi1,,tl1::L t1 rr~1mu 

4287 11tl Yl1J1l1n11 'Jl1"Ltltl" 187 11tl (4.4%) 

thul"'qjLtltm1n11'1J1)"1::1J1Jtl1"L~U1l1"'11 (2.8%) 

" " 4. Pefloxacin t11uiifl.J 'llU<ilU<ilL'll1~t:iEJY1 

L~E1viua:: fotl 1::mu ilflmffJJuGilumnhL~EJft~1£J , 
no rfloxacin iJ MIC90 ~"n-h norfloxacin L~n 

UEJ[J uGimi1,,'l 1 nmm::~ut11~H<i11L;}tlLJ.Juti~1 
'IJ 

n111 ::~ut11 l \HaEJl/1111 n 

m1futl1::rnu pcfloxacin LU'1JU1Yl 200 

'l~ "'"' 'l d "'l" 3.Jn. Y1m13JL'll3J'JJH'IJEJ.Jt11 Lmt'lt1Yl 1.5 3.Jn./t:i . m ~ 

. 
I d 

[J11 n11tl1tlU 
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<l 
In vitro activity of quinolones (MIC~ vnnrn i 

Species Number 

Escherichia coli 113 
Klebsiella pileumoniae 105 
Klebsiella oxytoca 104 
Enterobacter 42 
Proteus mirabilis 62 
Proteus vulgaris 41 
Proteus morganii 79 
Pasteurella maltocida 7 
Aeromonas hydrophila 16 
Plesiomonas shige/Joides 52 
Salmonella spp. 65 
Shigella spp. 49 
Vibrio cholera 28 
Vibrio parahemolyticus 46 
Serratia marcescens 111 
Providencia spp. 37 
Pseudomonas aernginosa 157 
Acinetobacter 68 
Streptococcus faeca/is 176 
Staphylococcus 94 

t11'11n 12 iT1 hi-n::~ut11v::\l''~w;iun'11tt~ 4 u~1~..:i 
.J .. 1l "t1 ., -

-v::~Hn t11~n~vi'l53.l vi 1::mnrrnmi:: 83 Lrn::~n 

'lluoum.n1uumn1::tl1::mm 50-60% tl1::mm 
d d ,, ti . .r ... 

vi1..:i~tt'1flt1Ltt1 'lJEJ..:J metabolites t11tt113.Jnu 
'U 'U 

1t11~utl1::mmfmm:: 25 mrn..:i~1irnmtl~mmtlfl..:i 
'U 

1u 11..:immuu norfloxacin m13..iL'll3..i'llWJJo..:it11 

1 u J 11l'lliu~«..:ii.ivi1tl1 ::m m 1'ot1fl:: 30 'llfl'1V1113.J 

L 'Ji3..1'Jiu '1Jfl'1t111 W.~flVl 

Pefloxadn 1-Nti1~fom1GiviL:5t1~1u1L 1 '1 

m11::111-MiviLm~flEJV1L~flV11lvl '1JU1V1~1i~fo 400 3.Jn. 

rm 12 iT1 hi'1 fot1fl::fl1t11u 5% nfl lfl« 250 3.Jfl . 
, 'U 

1mm1fl1 1 iT11"..:i ~1"1~~rnrn1u NaCl tLfl:: 

'him11 ~ ~ mL« '1t11d1itum11 mn m1GiviL :50 
1u1::uuu««11::, 1u ~ vit1 v3.Jn, 1m~t1vi, 1u 

'U 'U 
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Norfloxacin 
(mg/I) 

0.125 
0.25 

0.1 25 
0.125 
0.125 
0.125 
0.063 
0.063 
0.03 
0.06 

0 .125 
0 .25 

0.015 
0.25 
4.0 
4.0 
1.0 
4.0 

4.0 
1.0 

'l'lliu~«'1, 

r-J1'iivi 

Ofloxacin 
(mg/I) 

0.125 
0.25 

0.1 25 
0.125 
0.25 
0.25 

0.1 25 
0.031 
0.015 
0.015 
0.125 
0.125 
0.03 
0.5 
1.0 
4.0 
2.0 

0.25 
2.0 
0.5 

Ci pro floxacin 
(mg/I) 

0.016 
0.063 
0.031 
0.031 
0.063 
0.063 
0.031 
0.008 
0.015 
0.015 
0.03 
0.06 

0.015 
0.125 

1.0 
2.0 

0.25 
0.25 
1.0 
0.5 

Nfl'll1..:iLfit1..:J'lJEJ'1 pefloxacin iiL'lltt fi~tt'ltr 
.::t A :i .., .J' "' a 

t11L vt1tt Ntt'lltt tl1vi nfl13.JL ttt1Ufl::'llt1 tl1Giff11.Y:: 

uou'himtu Ln~viL~ovi~11u«t'r'll i.i11t1'11iii1t11'Yi1 , 
1 ~d1(j)vi't1m::,-i nlvi' 

' 5. Enoxacin t11dfl~lt1 norfloxaci n LWtl..:J 

H~iJ'lu1mLvtt 1uvi1 LL~U'1~ a 1mumf umuuu 

naphthyridine LL'Yltt~v:: LUtt quinoline 

.Uom'l'l::i'~ 1unu H'm 1umhm11u 1rru 
1 

1. 
1bim 11i'lu~q]..:ii.im1nLvi 11::!T..:i'hH:i 

'!lt13.lflL ~ fl..:Jm13..1UflflV1Iltl 
'IJ 

\l O 1~ <: .J ... A A 1 
2. l!V111 'II L'mVlffYltl'1Lv1qjLQ11J QlLYl11::tJ1 

1un~llvi~1tt1flttff1l!11nlt!Ln1 ::~n1::vin~flu~..:i 
, 'U 
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n1«'1Lll1 qJ Yh 1iii n11Yi1~1FJ'1Jfl'1-iJa 1uff'GJ1YIVl~fl'1 
1lv1 lLvJ'1Ju1V1~Yi11iLnVlaitGJ11FJ~'1 n~TnY mi::~._, n11 

1.1it1V1~H1V1FJ~11l ti L'rn1::u::~iit11~1LuuGi'a'11-n' 
l'.nd1 mG1 n m 11 i'll'U.1V1~1hifrn nu

1
l UU~::Ylr.J1FJ13J 

\I 

1~u1::FJ::L1~1iu ') 
3. 

1hk1111 ilurru1t1~iit11::1v!LL~FJ1 hrn~3J 
\I , 

YJ1 tu fou 
".'I .,1.., • 'l 4 . Nu1FJYl3Jn11Yl1'11'U.'1Jfl '1 GlL~1~'1Yl11~Vl 
\I 

'1J'U.1Vl'llfl'1FJ1 'V\1n creat inine clearance mh::'Vl11'1 
\I 

"' 1"' ..... ~ d d 5 -30 3-rn./mri m1 'Vlt111u~::m'1 wrn~VIFJ1~'1m'1 

'Viii\! LLvl tl11lV11hJYi1'11"4L~tl 'hJm11 it11Yn nd 

5. h 11t1~L tlu t ·rnm'11::uutl 1:: fl1YI L 'Jiu 
~ . 1 "' d 1" 1 '.x 'l!n u1:: fl1Yl'Vl~au m1'Vl~m~FJ'1m1 'l!t11 un~3Jt.t 

iJ-a tJ t111un~m~~ fa hY11Lufou ~aan , , \I 

1 .J' a ef "' ~ J'r • J" '1'13.Jll.3.Jt]Ylli n11'1'1J11..l'1J'U. aa nt]Ylli bVltl mnnL'l! fl 
1lv\'r~~~v1m~a nf 3J~U113J~'1 Pseudomonas 

v v 

aeruginosa ua mn ntit11U1'1vl1LJ'1iiN~vleJL~ei 

nf 3..1mn C hlamyd ia, Mycoplasma u~:: 
.... .,11., 1 .J't 

Mycobacterium mtl YI 'l!'1Jfl'1tl1 un~~mm nor-

floxacin IL~:: o floxacin ll::L'l!uwll'nhihYl'Vl'U.fl\llu 

t 1Y1G1V1L~a 1u 1::uuutnn1:: 11~:: t wm-;i1J11::11'1 ti1ii , 
t11uV13Jn 1 if mfl t 1Y1GlV1L~a~1l~Hu 1ut1 '1Yltl1U1~~ 

" .... d 
Lnvi-;i1m~anf3..1~u 'l1'1YILUU systemic 11~:: localized 

infection 
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