CHAPTER 1II

REVIEW OF LITERATURE
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Norfloxacm 3. a qulnolone carboxylic acid

derivative. 1Its che is 1-ethyl-6-fluoro-1,4-
dihydro-4-oxo0-7- — ulnollne -carboxylic
acid. In compari -- ‘ cid, norfloxacin has

a quinolone ripg" iast ‘.-' \\K thyridine molecule.
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\\\ ed., 1888). This
\ ne atom is added at the

6 position of the _ -gw# pn 2 (Figure 1)
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1-ETHYL-6-FLUORO-1, 4 DIHYDRO—4—OXO~7—
(l—PIPERAZINYL)-3—QUINOLINE~CARBOXYLIC ACID

NORFLOXACIN

Figure 1 Structural formula of norfloxacin -



Empiri§a1 formula : ClBHIBFN3O3

Molecular Weight : 318.34

Description : Norfloxacin occurs as a
white to pale vyellow,

crystalline powder

Solubility A !, oxacin 1 very slightly

soluble in water hav1ng solubilities of

ml’c'anﬁe/ml respectively,at
25 °C. Although N atively insoluble in

approximately

agqueous soluti it is generally
soluble in sol fth lﬂfa £ basic pH. Solubility
of norfloxacin ~
The drug is ife at” pH 7.5 . ," the
maximum solubili » 37° are approximately
0.45 and 1.2 mng/mi; ¥veBpectively. At 37 °C, the

solubility of) the sater than 40 mg/ml

;‘fased 0. 8.5, 7 and

‘ty of the -rug'ls deﬂleased to be 2.8, 1.5
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Norfloxacin is usually bactericidal in action.
Unlike penicillins and cephalosporins , it exerts its
action intracellularly in bacteria (Crumplin, EKenwright
and Hirst, 1984). It is thought to specifically inhibit

the A-Subunit of the enzyme DNA gyrase , which appears to



be essential for DNA replication (Crumplin et al., 1984).
Result of some studies suggest that, rather than binding
to this enzyme ,the drug may bind to specific sites on
the DNA molecule and then prevent the enzyme fronm

functioning properly (McEvoy, ed., 18889).

'es, regarding the mechanism of

’uoroquunolones have also

son (1988) studied the

Alternative the
antibacterial |
been postulated:
activity of f luding norfloxacin, on
M. luteus DN at the potency of the

fluoroquinol bitors did not always

correlate 1 potency. This

suggested that s penetration of the

drug into £ were important for

er _ﬁpectrum of activity.
It is active 1q itro against most gram-negative aerobic
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aeruginosa . The drug is also acgtive in vitpo against many
srout i e bREoRELbadebh il BaBE G dehscintsnase-
produ01ng, non penicillinase-producing , and methicillin-
resistant staphylococei, although many strains of
streptocbcci are relatively resistant to the
drug. Obligately anaerobic bacteria are generally

resistant to norfloxacin. The drug has some activity




against Chlamydia, Mycoplasma, and some Mycobacterium,
but it is inactive against fungi and viruses (Holmes,

Brodgen and Richards, 1985; McEvoy, ed., 1989).

4. Bi i ili i
Norfloxacin

Absorption

Norfloxaci Sy 8D i )&ncompletely absorbed.

Following ora o 40 percent of the

norfloxacin x\\\-sorbed from the
gastrointesti absorption rate of
3.22 hour~ 1 ¢ 1y (Adhami et al.,
1984; Neuman, 2 hours (Tmax) after

a 400- mg ora bvels of 1.5 “to.; 2.0

ng/ml are ., 1883; Adhami et al.,

1984). Although --~f~’p;? OrF] in between 200 and 800

ng result inViinear—inoreases- “ﬁa‘ak serum level and
. - i

area under th%ﬂr 3 -nfﬁrime curve , dosages

greater than 809 mg produce n11near increases in these

—r BPHN TN VAT vion v

doses, max is slightly de%ayed Tt 1thot entirely
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tract affects absorption of the drug



Distribution :

The drug is widely distributed throughout the body,
achieving high ratios of tissue to serum concentrations
in both renal and prostatic tissue . Low protein binding
(14 %) and high lipid solubility of norfloxacin result in

bution (Adhami et al., 1984;
} rapolation of volume of
ménes to man suggests the

olume of distribution

a large volume of dist

Gilfillan et al,
distribution da .
values around
may prove t ‘-‘>~V St ii.: et al., 1983). The
mean serun i 'i:“-fﬁ¥=“- “in normal volunteer
- fours, (Swanson et al., 1983;
ot 984)

ey be due to the fact

ranged from
Eandi et al., . The variability
in the observ
that the eliminal Xacin is not strictly log-

s : : PTTTE
linear with time (Wise&,

Metabolism : : X

The llvq; appears be the primary site of

norﬂoxaﬂuewsmwmﬂ@e o e oo

route o excretion ~¢Six metqgelltes of orfloxacln 5
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excreted unconjugated in the urine , several appear

to be microbiologically active (Stein, 1987).



Excretion :

Approximately 29 percent of a single 400 mg dose
of norfloxacin is recovered in the feces over a 48-hour
period (Cofsky, DuBouchet and Landesman, 1984). Renal
clearance of norfloxacin is high (272 to 296 ml/min) and

urinary drug concentra

ons range from 100 to 300 times
%ratlon (Swanson et al.,

lomerular filtration

the simultaneous

1983).

and active long elimination
half-1ife resu , tained the ‘EGUtic levels of drug
in the urine f ‘ﬂ-;. : » owing administration
of 400 mg ora Approximately 30
percent of an eted unchdnged in the

urine (Swanson Shimada et al., 1883;

Gilfillan }; ‘ . Th fesence of a reduced
glomerular on \s the elimination
half-1ife. DG age modification 1is ﬂlherefore, necessary.
=i ﬁﬁﬂﬂmﬂﬂﬁWﬂTﬁﬁm“bm“m
ml/minutey}
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Norfloxacin appears to share all the potential
advantages of nalidixic acid. Its spectrum includes

essentially all urinary pathogens ,including Fseudomonas
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aeruginagsa and Streptococcus faecalis, which are
intrinsically resistant to nalidixic acid (Haase et al.,

1883).

In controlled studies in men and women with
.uncomplicated UTIS 7-10 dayé of oral norfloxacin therapy
tbiwve as co-trimoxazole but with
pj et al., 1983; Glamorellou
et al., 1883; ét and Ginsberg,. 1985;

Sabbaj, Haog%lﬂﬂ—e-t Shih,h ®0ral norfloxacin has

was at least as effe

fewer adverse ef

used 1in men a 2, 4 u ig geriatric individuals

(Vogel et coverage of gram

negative such nosa makes norfloxacin

an excellent . eatment of complicated

urinary tract as in patients with renal

calculi or neurogér
. - .
aminoglycos:

and the needlaof ~atméﬂt.and hospitalization

(Clair, Robertsfamd Christine, 1987).
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of uncomplicated gonorrhea in adults. 1In several studies
in both men and women, a single 800 mg oral dose of
norfloxacin was effective for the treatment of -

uncomplicated urethral and/or anorectal gonorrhea caused

by penicillinase- or nonpenicillinase- producing
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Meisseriz gonorrhea (Romanowski et al., 1986; Wang et
al., 1986). Results of study in men with uncomplicated
gonorrhea indicate that oral norfloxacin (two 600 mg
doses given 4 hours apart) may be as effective as
intramuscular administration of spectinomycin (a single

2-g dose) for the treatment of gonorrhea caused by

penicillinase- or ’/ enicillinase-producing N
ganarrhea  (Crid . : . Another comparative
_J i

xacin has similar cure

study shows thw_e ;v.
rate as singlf ' 1;1 probenecid <(Kalpowitz

et al., n ineffective when

used in men acute nongonococcal

urethritis cau 5 drakpomatis (McEvoy, ed.,

niodd
1989) . ey Y
il ¢
L e ri
» = .
Norfl oral antibiotic
prophylaxis '-" ients because the
antibacterial spectru of the dru@ covers most of the

gastroin'@stinal t le sparing the anaerobic flora.
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: and ‘co-trimoxazole showed that norfloxacin treatment was

o a/
aerobicﬁﬁnﬁ tgu ﬂf@rﬂ ly colonize the
XhiLa eyl

well tolerated and was not associated with any serious
systemic adverse effects. Moreover, norfloxacin could
prevent acquisition of gram-negative bacillary organisms

(Gadebusch et al., 1982).
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Several results of clinical trials (Holmes et
al.,1985; Marble and Bosso,1986; Wang et al., 1886; McEvoy,
ed., 1989) reported herein offer strong evidence that
norfloxacin is as effective as co-trimoxazole 1in the

treatment of acute iarrhea and prophylaxis for

traveller’'s diarr travelling for relatively

short period o area (Johnson et al.,

1984).
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NorfloXaghnt antibacterial agent by

killing bacterdia "_t cells because human

da
# o
T,

cells lack bacteérial” DN 2 gyrase. There has been

no evidenc erratogenic effect in

animal. == 7 T 1 €6 ‘ et al., 1883;

A
e t_ﬁ

al., 1985; ¢Sabbaj et aly, 1985) norfloxacin related

eclons EL%EJ %%8%5 o/ Riniab T lnp occur with 1ess

frequency than with €o-trimoxazole or 1d1x1c acid.

] maﬁfnmummma athy 5-10% o

pat1ents receiving the drug and less than 1 percent of

Glamorellou _eB al™ i 1., 1984; Goldstein

patients that the effects have been severe enough to
require discontinuation. The most frequently reported
side effects have been nausea, dyspepsia , headache and

dizziness. It is not recommended for use 1in pregnant
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women and children because it causes arthropathy.

(Corrado et al., 1987)

7. Dosage

For the treatm ' complicated or uncomplicated

by susceptible organisms,

is &wice daily. Therapy

days in the treatment of

urinary tract infe

the wusual adult

~=i§;\Kons and for at least

) "u-u* icated urinary tract

\\\
\;\cc- oy, . ed.,; 1989} .

&
)

uncomplicated

10-21 days in tk

infections. (Ho

L
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"is 400 mg twice daily for

=

iy

In whohs.creatininésclearance is 1less than 30

m1/min/1%3uﬂg ﬂ&nﬁeﬂﬂﬂﬂjm mg daily.

M1INYIA Y

In profound neutropenia , the recommended dosage

is 400 mg three times daily for the duration of profound

neutropenia.
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