Inhibitors of NA synthesis

* Sulphonamides and trimethoprim
e Metronidazole
e Quinolones



Sulphonamides & Trimethoprim

synergistic effect (= shay (20 2 -

 Bacteria can not utilize external folic acid (FA) for DNA
synthesis(human cell can)
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specefic of action of sulphonamidesJI $l> 092 o JWIL JRE]

 Bacteria must synthesize FA from PABA.

Sulphonamides are similar to PABA and inhibits the enzyme
dihydro folatesynthetase in synthetic pathway of FA.

V') Dihydo folate JI g& 099 C&aSYI ¢t active form’folic acid isn Ji -
(DNAJ cbd dodsSeiw

 They are bacteriostatic.
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PABA & SA Structures



Kernicterus 1ex: Combinations sl 4l sulphonamides < asiia) &) g -

.weeks of gestation32 Should be avoided after
Sulfonamides should never be used in infants under the age of two months

This disorder may occur in
newborns, because sulfadrugs
displace bilirubin from binding
sites on serum albumin. The
bilirubinis then free to pass
Into the CNS, because the
baby's blood-brain barrieris
not fully developed and this
lead to brain damage

Jaundice

-
=

Yellowing 4
of skin

Excess bilirubin
in blood

hyperbilirubinemia

Yellowing
of eyes

Kernicterus

Bilirubin moves
from bloodstream
into brain tissue

Bilirubin-induced
neurologic dysfunction
(BIND)



Other combination

ORAL PYRIMETHAMINE WITH SULFONAMIDE
Pyrimethamine and sulfadiazine are used in the treatmentof
toxoplasmosis and falciparum malaria.

folate reductase Wil Trimethprime 3! («& Pyrimethamine
.Inhibitors

combination with sulphonamides which has Anti < 4eiiaj id

055k A) malaria effect and for the treatment toxoplasmosis
(2l 8393



Adverse Drug Reactions

Lalai 488 g3 end term 3 2 oS3 cJalad) 3] al) 043 55 g -

* TM: * Folic acid deficiency :megaloplastic

anemia, agranulocytosis leucopenia “preg. & poor
and diet”.

TT: folinic acid

Cotrimoxazole: Dermatologic, gastrointestinal

&hematological | B
J) (e 4l g csulphonamides <) ¢« (A gY) (il (e A side effects ) 4) Laila (98 (AlSda -
.Trimethprime

phototoxicity, hypersensitivity, contraindicated 2 ¢ 43la Lgas cisiy) slud) sulphonamides ) -

.P Defeciency patients, and crystil ureabwith G-

Trimethprime: folic acid Defeciency because impaired folic acid - Asudlly i) ald) -

v/| acteviation and lead to megaplasticanemia
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Drug Interactions

* On the basis of protien binding displacement 2
Potention of effect of(?)

JI olie cKernicterus JbY! e e lbodas el Hlis -
] emoayshadly albumin ! oye L3 sulphonamides
* And on the basis of Inhibition of metabolism =

Potentiation of effect of (?)
. inhibition of hepatic Enzyme gloas OLS -




Fluroquinolones

The least group in Antibacterial agents

The fluroquinolones are a family of bactericidal broad
spectrum drugs

The fluoroquinolones interfere with bacterial DNA

synthesis by inhibiting topoisomerase Il (DNA gyrase),
especially in Gram-negative organisms, and

topoisomerase |V, especially in Gram-positive &

organisms

Jos 4] cBua 39 Ul e daliss yiai mechanism of actionJ! -
inhibition of DNA gyrase



Fluoroquinolones mechanism of action
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Classification

*  Fluoroquinolones are classified by “generation” based on their
Nalidixic acid

antimicrobial spectrum of activity First
Cinoxacin
*  First-generation fluoroquinolone (nalidixic acid) CNOFf lf?xacip
) < . - iprofloxacin
Use limited because it’s Toxicity - Gicaaio
Lomefloxacin
. Second-generation fluoroquinolones (Norfloxacin, Enoxacin
Ciprofloxacin and ofloxacin) Levofloxacin
.|| fluoroquinolones lgew! yle cOluz gllgdl b Olée - Third Spa(floxaa:n
.CiprofloxacinJl &ols ;¢&31 » second generationJ! ] LS - Gatifloxacin
b & 8 Gemifloxacin
Trovafloxacin
. . . ] Fourth Moxifloxacin
 Third-generation fluoroquinolones (levofloxacin, s Clinafloxacin
Gemifloxacin). Sitafloxacin
AV | - . ,
levofloxacinis use mainly in respiratory infectionJ first generation to other ) csa Lia ) La J% -

modern generation the Activity Against

*  Fourth-generation fluoroquinolones (moxifloxacin)
v/| Gram + bacteria will INCREASE

Unlike other fluoroquinolones, the moxifloxacinis NOT use to -

I levofloxacinJ! §) pdsiws) [v] treat Urinary tractinfection
(respiratory infection




Antimicrobial spectrum of fluoroquinolones

FQ are classified into 4 generations based on their antimicrobial targets:

« 1stgeneration: Nonfluorinated quinolone(ex. Nalidixic acid): usually

confined
to the urinary tract infections by G-ve.

« 2ndgeneration (ex. Ciprofloxacin and norfloxacin): for G-ve and exhibit
significant intracellular penetration (used for chlamydia, mycoplasma,
and legionella) and some activity against G+ve.

.|| Atypical Bacteria 4 +& Jxids generation ! 2 -
« 3Jrd generation (ex. Levofloxacin): G-ve and increased activity against G+ve
« 4th generation (ex. Moxifloxacin): G-ve, active against anaerobic & G+ve




Typical therapeutic applications of fluoroquinolones.

ANTHRAX

® Ciprofloxacin is the drug of choice
for postexposure prophylaxis and
for treatment of anthrax. Doxycycline
is an alternate agent,

Gram (+) bacilli

/

Enterobacter species

E. coli
H. influenzae

URINARY TRACT INFECTIONS
® Ciprofloxacin and levefloxacin are

ective in treating uncomplicated xmm;un Rneumoniae
and complicated urinary tract Legionella pneumophila
infections. Prateus mirabills

E asruginosa
Serratia marcescens

shigells species

Gram (+) coccl

RESISTANT RESPIRATORY
INFECTIONS

® Levofloxacin is often effective
in treating infections unresponsive
to B-lactam antibiotics, such as
amaxicillin-clavulanic acid.

. Ciprofloxacin is not the drug of

first choice for pneumonia or
sinusitis, because it has weak activity

against 5. pneumoniae,

a common causative agent.

® Levofioxacin and moxifloxacin are

known as “respiratory fluoroquinolones”
due to their activity versus

3. pneumeniae.

ANAEROBIC INFECTIONS

©® Moxifloxacin has notable anti-
anaerobic activity,

My Ical organlm
M. (ubeu(ulom

GASTROINTESTINAL TRACT

INFECTIONS

@ Ciprofloxacin is highly efficacious in
treating acute diarrheal illnesses
due to enteric pathogens.

Moxifloxacinhas poor activity against P. aeruginosa.
It does not concentrate in urine and is notindicated for the treatment

of UTls

levofloxacin and -} 43) LisSa La (5
respiratory - | sasdice moxifloxacin
Gram + bacteria W A infection
Av

Ciprofloxacin can use to treat Gl -
infection and treating the diarrhea
.thet cause by E. COLI

Anaerobic infection can be 4! -
.treated with fourth generation



Kinetics

Well absorbed orally.

w
)

Oral absorption is impaired by divalent and
trivalent cations, including those in antacids.
Therefore, oral fluoroquinolones should be taken
2 hours before or 4 hours after any products ey
containing these cations. | et

e

Plasma clp rofloxacin (ug/mL)

fluoroquinolones effective J! ¢ WSOl Acdl dyad il -
V| by cations




Kinetics

Widely distributed in the body----------- Levels are high in bone, urine (except
moxifloxacin), kidney, and prostatic tissue (but not prostatic fluid), and concentrations in
the lungs exceed those in

serum.
(plasd! wlgdl) drug of Choice to treat osteotits siz: ClindamycinJ! & BigiSul &> -

2l Lo Al (S Bl ¢ prostatic tissue ! 3 Tux> Jle L3S)5 fluoroquinolones Jl 4igS &>9 -
.prostatic infectionJ!

Most fluoroquinolones are excreted renally. Therefore, dosage adjustments are needed in
renal dysfunction. Moxifloxacin is excreted primarily by the liver, and no dose adjustment
is required for renal impairment.
JI ) TDM p.g.l.o.ci [KES o¢2) [] safty of fluoroquinolones better than aminoglycosides.! -
.(Aminoglycosides




Adverse reactions

Have a wide Adverse effects

In general, these agents are well tolerated. Like most antibiotics, the most common adverse effects of
fluoroquinolones are nausea, vomiting, and diarrhea.
.broad and extend Antibacterial agentsJ! as by 435 O9So Diahhrea J! 4] 199,25 S o i) e8> 8y giSWl -

Headache and lightheadedness may occur. Patients with central nervous system (CNS) disorders,
such as epilepsy, should be treated cautiously with these drugs.

.history of epilepsy aie A (aBEM £ pal) cily sl jhay A1) 5 s A -
Phototoxicity ( if it occurs, the drugs should be discontinuous)

Articular cartilage erosion (arthropathy) has been observed in immature animals exposed to
fluoroquinolones.

An increasedrisk of tendinitis or tendon rupture

Prolongation of the QTcinterval

CAUTIONS: These agents should be avoided in pregnancy and lactation and in children under 18 years of age
.|| Articular cartilage erosion J! cawo oy -




Drug-drug interaction

* Ciprofloxacin can increase serum levels of
theophylline by inhibiting its metabolism.
.hepatic Enzyme inhibitors ni= -

[ 2
e e
* Quinolones may also raise the serum levels of S ereases
warfarin, caffeine, and cyclosporine.
I g9 M ¢caffeine ! go Interaction 4] -
MMM"}@ |92 209 fluoroquinolones
JI Ww«8) accumulation or rise in level of caffeine Metabolites

.(insomina and CNS activation

P-450 e nnnmin Clprofioxacin

* Antiacids and minerals decrease
fluoroquinolones absorption.



Gatifloxacin was banned in the United States and Canada for
use as an oral dosage form as it is posed high threat of severe
hyperglycemia or high blood sugar among elderly citizens



