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Bacterial Protein Synthesis
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Tetracyclines

Sheet prepared by:-
Dr Ahmad Almohtaseb
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Tetracyclines

TETRACYCLINES

Demeclocycline DECLOMYCIN
Doxycycline VIBRAMYCIN
Minocycline MINOCIN
Tetracycline

Tetracycline

consist of four aromatic fused rings, substitutions on
these rings alter the individual pharmacokinetics and

spectrum of antimicrobial activity.
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Tetracyclines

Mechanism of action

-bind reversibly to the 30S
subunit of bacterial
ribosomes

-prevent the binding of

tRNA to the mRNA
ribosome complex _

Tetracyclines
target the 305
subunit and
prevent binding
of tRNA to mRNA. X\
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For Tetracyclines and other protein
synthesis inhibitors to work , they have to
cross bacterial plasma membrane and
concentrate within the cytoplasm (site of
protein synthesis in bacteria ) ,it can cross
plasma membrane via passive diffusion or
shunted through special energy dependent
transporter in susceptible organisms then it
binds with its target (30s subunit) resulting
in prevent binding of new tRNA with mRNA
ribosome complex .
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Tetracyclines
Antibacterial spectrum
* Bacteriostatic

e Effective against gram-positive, gram-negative, protozoa, spirochetes,
atypical, etc

Commonly used for the treatment of:
1. Acne (doxycycline)
2. Chlamydia: sexually transmitted,usually accompanied by

gonnorhea. in certain cases can cause eye infection or mucus
membrane infection (doxycycline)

3. Peptic ulcer disease (tetracycline)
4. Lyme Disease common in northern America (doxycycline)
5. Mycoplasma Pneumonia (doxycycline)
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Therapeutic Spectrum of Doxycycl

LYME DISEASE

@ This is a spirochetal infection caused by
Borrelia burgdorferi. The disease is
transmitted by the bite of infected ticks.

@ Infaction results in skin kesions, headache,
and fever, followed by meningoencephalitis
and, eventually, arthritis.

@ A bull's-eye pattern rash with a red outer
ring, called erythema migrans is a hallmark
of Lyme disease

@ Doxycyciine is one of the preferred
therapeuticoptions.

MYCOPLASMA PNEUMONIAE

® Mycoplasma pneumoniag, or walking
phreumonia, is a common cause of
community-acquired pneumonia in young
adults and in people who live in close
confines, such as in military camps.

® Treatment with a macrolide or doxycycline
is effective.

Mycoplasma
e colasma neumonlae

Staphylococcus aureus

(Including methiciiiin-
resistant strains)
Streptococcus pneumoniae

Gram (+) bacilli

Baclllus anthracls

Gram (=) rods

Brucella specles*

CHOLERA

® Cholerais causad by Vibrio cholerae
ingested in fecally contaminated food or
water.

® The organism multiplies in the gastro-
intestinal tract, where it secretes an
enterotoxin that produces diarrhea.

® Treatment includes doxycycline, which
reduces the number of intestinal vibrios,

Vibrlo cholerae

Yersinla pestls

4‘-—/, and fluid replacement.

*(a tetracycllne + Qﬂfﬁﬂfdn)
Anaerobic organisms

burgdorferl

Leptospira Interrogans
Treponema pallidum

CHLAMYDIAL INFECTIONS

@® Chlamydia trachomatis is the major cause
of sexually transmitted disease in the
United States. it causes nongonococcal
urethritis, pelvic inflammatory disease,
and lymphogranuloma veneraum.

@® Chlamydia psittaci causes psittacosis,

which usually takes the form of pneumonia.

Other clinical forms include hepatitis,
myocarditis, and coma.

® Doxycyciine or azithromycin is used to
treat chlamydial infections.

Chlamydla specles

S

ROCKY MOUNTAIN SPOTTED FEVER

@ This disease, causad by Ricketisia
rickettsii, is characterized by fever,
chills, and aches in bones and joints.

® Response to tetracyclines is prompt if
the drug is started early in the disease
process.
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Mechanisms of resistance
 Efflux pump

* Enzymatic inactivation of the drug

* Interfering with binding to ribosomes

* Cross-resistance is not
Common(that means resistance to
one tetracycline doesn’t confer

universal resistance to all

Tetracyclines

Efflux pump
» fluoroquinolones

(most common) v~

+ p-lactams
» macrolides

tetracyclines, and development of e
cross resistance may be dependent

on the mechanism of resistance.)

10/28/2022
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Blocked penetration
* B-lactams

« tetracyclines

« fluoroquinolones

Target modification
« fluoroquinolones

* rifamycins

* vancomycin

+ B-lactams

* macrolides

* aminoglycosides
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Tetracyclines

Pharmacokinetics
Absorption

* Oral
* Adequately absorbed

e J absorption when
administered with dairy (high
cations) —> formation of
nonabsorbable chelates
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Plasma concentration of tetracycline {ug/mL}

w

On empty stomach

With milk

l |
5 10

Hours after administration
of a tetracycline
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Tetracyclines

Pharmacokinetics
Distribution

. giSsFtribute well in body fluids, including

* Bind to tissues undergoing calcification
e.g., bones, teeth.

* Cross placenta and deposit in fetal
bones(teratogenic)
Elimination

 Tetracycline eliminated unchanged in
urine

* Doxycycline eliminated in bile/feces(no
need to adjust dose in renal failure)

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

I Doxycycline and minocycline
achieve therapeutic
concentrations in CSF

iy Dgxycycline
M Mijnocycline

Doxycycline glu-
curonide is excreted
via bile

Most tetracycl in
are reabsorbed fro

bile, metabolized to
glucuronides, and
excreted in urine

Tetracyclines

Minocycline also achieves high
concentrations in saliva and tears,
rendering it useful in eradicating the
meningococcal carrier
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Tetracyclines

Wdyerse effects

e Gastric discomfort: Jl V
-irritation of gastric mucosa(epithelium)—> epigastric distress=>non-compliance! M
-esophagitis e

(if irritation is severe) Irritation is minimized through coadminstration e e
With food or with fluids (other than dairy products!!) ol

andteeth

You can also use dosage forms of enteric coating or capsules instead of
tablets .

Tetracycline should be taken on an empty stomach always.

 Effects on calcified tissues

-deposited in tissues undergoing calcification, e.g., bones in children.
-dental hypoplasia
-growth problems
-pediatric use is limited

Copyright © 2018 Wolters Kluwer * All Rights Reserved %:D@ Wolters Kluwer



Tetracyclines

Adverse effects

* Hepatotoxicity(particularly in pregnant women
and those with preexisting hepatic dysfunction)

Liver failure Phototoxicity

* Phototoxicity: v
-severe sunburns (recommended
to wear sun protection)=>more commonly with tetra and

demeclo

e Vestibular dysfunction: Vertigo Bvoid in pregnancy
-dizziness, vertigo, tinnitus—=> more commonly with minocycline

* Pseudotumor cerebri(increased intracranial
ressure=>headache and blurred vision)

10/28/2022 S
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Tetracyclines

Contraindications

Pregnant women

Breast-feeding women

Pediatric age group <8 years

Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Sports drink—> Gl

upset and Tetra CyC|Iﬂe

hepatotoxicity

mnemonic pseudotumor

cerebri, vertigo

Phototoxicity

ycle can’t
get across
colored
mountains—>
Not effective

o against
pseudomonas
Bicycle: broad spectrum Pregnant lady can’t @. Wolters Kluwer

including MRSA ride bicycle



Glycylcyclines
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Tigecycline

N{CHJ}'E N(CH3):
0 . . . : {:IH
» Derivative of minocycline N\_./lj\ G"‘
e Same mechanism of action \I/ oH 0 oHO
as tetracyclines Tigecycline (58)

N[EHﬂz H{EH;}E

OH © DHD

e Similar mechanisms of
resistance

Tetracycline (59) Minocycline (60)
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Tigecycline

Antibacterial spectrum

* Effective against MRSA

* Effective against multi-drug resistant streptococci

* Effective against vancomycin-resistant enterococci (VRE)
* Effective against ESBL gram-negative bacteria

* Effective against Acinetobacter spp

* NOT effective against Pseudomonas

Copyright © 2018 Wolters Kluwer ¢ All Rights Reserved
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Tigecycline is indicated for the treatment of complicated skin and soft
tissue infections, complicated intra-abdominal infections, and
community-acquired pneumonia.
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Resistance:-

Tigecycline was developed to overcome the emergence of
tetracycline class-resistant organisms that utilize efflux pumps
and ribosomal protection to confer resistance.

Resistance to tigecycline has been observed and is primarily
attributed to overexpression of efflux pumps

&. Wolters Kluwer



D. Tigecycline Pharmacokinetics:-

Following IV infusion, tigecycline exhibits a large volume of distribution(due
to its lipophilicity)=2 It penetrates tissues well but achieves low plasma

concentrations. Consequently, tigecycline is a poor option for bloodstream
infections(septicemia)

The primary route of elimination is biliary/fecal. No dosage adjustments are
necessary for patients with renal impairment;

however, a dose reduction is recommended in severe hepatic dysfunction

3®Wolters Kluwer



Adverse effects of Tigecycline:

Significant nausea and vomiting, Acute pancreatitis.
All-cause mortality in patients treated with tigecycline is higher than
with other agents.

Due to its adverse effects it’s not used as first line.

A boxed warning states that tigecycline should be reserved for use in situations
when alternative treatments are not suitable

Other adverse effects are similar to those of the tetracyclines

Tigecycline may decrease the clearance of warfarin. Therefore, the international
normalized ratio should be monitored closely when tigecycline is coadministered

with warfarin. @. Wolters Kluwer



Aminoglycosides
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Aminoglycosides

OH " AMINOGLYCOSIDES

HO 0 . N/)\NHz Amikacin.
kn om Gentamicin GARAMYCIN
HC GO N, Neomycin NEO-FRADIN
OH CHs . Streptomycin

Tobramycin TOBREX
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Clinical applications of aminoglycosides

Amikacin : IV

Gentamicin

Neomycin :is given topically in skin
Tobramycin : in respiratory infection (cystic
fibrosis, which favors pseudomonal infections)
Streptomycin: antiTb drug L@

Craw o g dba (a4 g3l A gy 48l aaladiind (3

Vancomycin,daptomycin
and Fosfomycin are not
aminoglycosides

They are non-beta lactam
cell wall inhibitors

i‘:)@Wolters Kluwer



Aminoglycosides

Mechanism of action:-

Aminoglycosides diffuse through porin channels in the
outer membrane of susceptible gram(-ve) organisms.

These organisms also have an oxygen-dependent
system that transports the drug across the cytoplasmic
membrane

* Bind to 30S ribosomal subunit

* Interfere with assembly of the functional ribosomal
apparatus

e Cause the 30S subunit of the completed ribosome to
misread the genetic code

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

Aminoghyosides bind to the 305
subunit, distorting its structureand
causing misreading of the mRNA.
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Aminoglycosides
Antibacterial spectrum

e Bactericidal(my note:because of misread toxic protein production!!)

* Concentration-dependent(their efficacy is dependent on the maximum
concentration (Cmax) of drug above the minimum inhibitory

concentration (MIC) of the organism. For aminoglycosides, the target
Cmax is eight to ten times the MIC)

* Exhibit PAE(. The larger the dose, the longer the PAE, so high-dose
extended-interval dosing is commonly utilized. This strategy also reduces
the risk of nephrotoxicity and increases convenience

* Effective against aerobic gram-negative bacilli (INCLUDING multi- DRUG
resistant P aeruginosa, klebsiella etc...)

* Used in combination with B-lactams for synergism

yright © 2018 Wolters Kluwer « All Rigifts Reserv &). Wolters Kluwer
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TULAREMIA

® Tularemia is acquired during rabbit-
hunting season by hunters skinning
infected animals.

® Pneumonic tularemia results from
infection by the respiratory route
or by bacterami seeding of lungs.

@ Genlamicinis effective in treating
this rare lymphoid disease.

SYNERGY

® Aminoglycosides may be added
to [ -lactams for synargy for
salect serious gram-positive
infections.

Gram (+) cocci

Enterococcus specles
(ampiciliin + gentamicin)

Streptococcus agalactiae
(ampiciifin + gentamicdn)

gl Alrmi

Grm {-) rods
Acinetobacter baumannil

Brucella specles
(gentamicdn +doxycydine)

Gram (=) rods

Acinetobacter baumannil

Brucella specles
(gentamidn + doxycydie)

Franclsella tularensls
(gentamicdn)

Klebslella specles

Pseudomonas aeruginosa

Yersinla pestis
(streptomycin)

INFECTIONS DUE TO
PSEUDOMONAS AERUGINOSA

® Pseudomonas aeruginosa rarely
attacks healthy individuals, but
can cause infections in patients with
specific risk factors (e.g., recent
antibiotic exposure, prolonged
hospitalization, bronchiectasis).

@ Treatment includes fobramycin
alone (a.g., for UTD or in combination
with an antipseudomonal [ -lactam
(e.g., for pneumonia).

Some clinical uses of aminoglycosides

Copyright © 2018 Wolters Kluwer ¢ All Rights Reserved
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11. An 18-day-old neonate has been brought to the pediatric unit by her parents. She has
been crying inconsolably, irritable, and poorly breast-feeding. Her vitals show high
temperature and elevated heart rate. You are worried that she might have meningitis
and want to initiate empirical antimicrobial therapy. Knowing that L. monocytogenes is
a common pathogen in this age group, your treatment regimen must include which of
the following synergistic drug combinations?

A. Piperacillin + tazobactam

B. Ticarcillin + amikacin

C. Nafcillin + ciprofloxacin

D. Ampicillin + gentamicin

E. trimethoprim + sulfamethoxazole

Answer: D

Q@Wolters Kluwer



Aminoglycosides

Mechanisms of resistance

1)
2)
3)

efflux pumps
decreased uptake

modification and inactivation by plasmid-associated synthesis of
enzymes that hydrolyze aminoglycosides

Cross-resistance is unlikely
-Amikacin is less vulnerable to these enzymes

Copyright © 2018 Wolters Kluwer * All Rights Reserved &). Wolters Kluwer



Aminoglycosides

on

-Aminoglycosides are very bulky and charged.
all are given IV (except neomycin)

. [Note: Neomycin is not given parenterally due to severe
nephrotoxicity. It is administered topically for skin infections or orally
to decontaminate the gastrointestinal tract prior to colorectal
surgery.]

Distribution
-variable distribution in body fluids

-inadequate distribution in CSF(For central nervous system infections,
the intrathecal or intraventricular routes may be utilized.)

-cross the placenta and affects fetuses

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

[ Does not
penetrate
the CNS :

D /

il

Unchanged

drug appears
in the urine

A IV
A IM
IT

\

Aminoglycosides
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Aminoglycosides

Pharmacokinetics
Elimination

-90% are excreted unchanged in
the urine

-accumulation occurs in cases of
renal dysfunction

-Neomycin is excreted unchanged
in feces.

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

[ Does not
penetrate

in the urine

Aminoglycosides
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Therapeutic drug monitoring of gentamicin, tobramycin, and amikacin
plasma concentrations is imperative to ensure appropriateness of dosing
and to minimize dose-related toxicities
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Aminoglycosides

Adverse effects
» Ototoxicity (both vestibular and auditory)

directly related to high peak plasma concentrations and the duration of
treatment. V

-might cause irreversible deafness, even to fetuses when it crosses |=/ >
Ototoxicity )\ |
¥

placentall

-Vertigo (especially with streptomycin)
* Nephrotoxicity V
-disrupt Ca**-mediated transport processes y @

Nephrotoxicity
-from mild reversible renal impairment to irreversible acute tubular

necrosis

10/2 Copyright © 2018 Kluw, r Al nghtsR rved
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Aminoglycosides
Adverse effects
* Neuromuscular paralysis

-patient with myasthenia gravis are at risk

associated with a rapid increase in concentration (for
example, high doses infused over a short period) or
concurrent administration with neuromuscular blockers

* Allergic reaction

- Mostly contact dermatitis with topical neomycin

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

Paralysis

Skin rash
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Macrolides and Ketolides
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Macrolides have a

macrocyclic polylacetonic
lactone structure attached to one
or moredeoxy sugars.

The lactone ring is the primary
structure in macrolides,

and they are bulky compounds .

10/28/2022

Erythromycin

Macrolides and Ketolides

{N"‘ MACROLIDES/KETOLIDES

Azithromycin ZITHROMAX

. . Clarithro
ClarithromycinBIAXIN ~ ©
Erythromycin various has a

. i thyl
- Telithromycin KETEK |

the used of erythromycin has been largely
replaced by azithromycin & clarithromycin
Telithromycin because they have slightly better antibacterial
(a ketolide) coverage & better adverse effect profile,

Zomac”azithromycin” has a larger lactone ring
Copyright © 2018 Wolters Kluwer « All Rights Reserved :::L Wolters Kluwer



Macrolides and Ketolides

Mechanism of action T

and cfindamycin
bind to the 508

- bind irreversibly to a site on the 50S iibting
subunit of the bacterial
ribosome(mnemonic: macrolides bind to
the macro”big” lid”ribosome part)

wtes &) Erythromycin
and

- Inhibit translocation(leading) step <] Cndamyan

Translocation

- Interfere with transpeptidation(the
movement of polypeptide from the P-site to
be linked with the amino acid on the A-site)

- Binding site identical/near that of
clindamycin or chloramphenicol
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Macrolides and Ketolides

Antibacterial spectrum

-bacteriostatic (can be —cidal at high doses)

* Erythromycin

-similar spectrum to penicillin G(used in syphilis ,gas gangrene, and
strep pyogenes prophylaxis)

-used in cases of penicillin allergy

* Clarithromycin

-similar to erythromycin but extended to include some gram negatives
like H.influenze
-effective against intracellular pathogens, e.g. Chlamydia, Legionella, H.

Pylori etc... (Mnemonic :Cells are cleared from pathogens by
C I g/rzf»fpﬁfo mYCI N ) Copyright © 2018 Wolters Kluwer * All Rights Reserved ‘;} Wolters Kluwer



Macrolides and Ketolides

Antibacterial spectrum
* Azithromycin
-less active against staph and strep species

-more active against RTI due to H. influenzae or
M.catarrhalis

-increasing S. pneumonia resistance

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Clinical Spectrum of M

acrolides

CORYNEBACTERIUM
DIPHTHERIAE

® Erythromycinor peniciffin is used
to eliminate the carrier state.

Streptococcus pyogenes
Streptococcus pneumoniae
Gram (+) bacilli

Gram (—) cocei

LEGIONNAIRES DISEASE
(LEGIONELLOSIS)

@ Undiagnosad and asymptomatic
infections are common.

@ Fluoroquinolones or azithromycin

are preferred therapeutic
options.

Moraxella catarrhalls
Nelsserla gonorrhoeae

Gram (—) rods

Bordetella pertussis
Campylobacter |ejunl
Haemophllus Influenzae

Leglonella pneumophlla

Mycoplasma

MYCOPLASMA PNEUMONIA

® Called “atypical” pneumonia
because causative mycoplasma
ascape isolation by standard
bacteriologic techniques.

® Azithromycinor doxycycline are
preferred therapeutic options.

CHLAMYDIAL INFECTIONS

® Azithromycin or doxycyciine are
preferred therapeutic options.

Chlamyvdia
Chlamydia psittacl
Chlamydlatrachomatis

Mycobacterlum avium
complex

MYCOBACTERIUM AVIUM COMPLEX

® Azithromycinin combination
with rifampin and ethambutof is
preferred treatment of MAC
infections.

® Once-weekly azithromycin is
used as MAC prophylaxis in
patients with AIDS.

Copyright © 2018 Wolters Kluwer ¢ All Rights Reserved
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Macrolides and Ketolides

Mechanisms of resistance

1) the inability of the organism to take up the antibiotic

2) the presence of efflux pumps

3) a decreased affinity of the 50S ribosomal subunit for the antibiotic

4) the presence of plasmid- associated erythromycin esterases in
gram-negative organisms

Telithromycin may be effective against macrolide-resistant
organisms

10/28/2022 Copyright © 2018 Wolters Kluwer « All Rights Reserved !‘::’ Wolters Kluwer



Macrolides and Ketolides

Pharmacokinetics

* Administration

oral (enteric-coated tablets for erythro)
Erythro and azithro are available IV
Distribution

-distribute well in body fluids except CSF

* Elimination
-hepatic metabolism

-Inhibit CYP450 system (drug-drug
interactions)

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

I Does not
penetrate
the CNS

appears in
the urine

Metabolites of
erythromycin and
azithromycin

appear in bile

Jarithromycin

Azithromycin

Clarithromycin
Erythromycin
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Dr sheriff slide reminder

Examples of Enzyme Inhibitors

2 (F) estrogen, progesterone, contraceptive pills.

Cimetidine- chloramphenicol - eiprofloxacin- erythromycin - ketocenazol -

2. Pathological factors which affect hepatic activity e.g. liver failure

starvation, cancer — | activity of HME — need to adjust dose.

3. Pharmacogenetic variations in metabolizing enzymes e.g. slow &

fast acetylators (see pharmacogenetics).
4. Hepatic blood flow: drugs | hepatic blood flow — |drug matabolism

5. Age: | enzymatic activity in extremities of age

¢ Premature babies have | conjugate of chloramphenicol — fatal

gray baby syndrome.

6. Sex: female sex hormones are HME inhibitors — receive lower doses

than male.

20
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Macrolides and Ketolides

Pharmacokinetics

Administration

oral (enteric-coated tablets for erythro)
Erythro and azithro are available IV

Distribution

-distribute well in body fluids except CSF
* Elimination

-hepatic metabolism

-Inhibit  CYP450  system  (drug-drug
interactions)

Telithro-

Erythro- |Clarithro- | Azithro-

mycin  |mycin mycin  |mycin
Oral
al:::orption Yes Yes Yes Yes
Half-life 2 3.5 >40 | 10
(hours)
Conversion
to an active No Yes No Yes
metabolite
Percent
excretion
I Ulne 15 50 12 13

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved
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Macrolides and Ketolides

Drug-drug

interactions

* Inhibit hepatic
metabolism of a

number of drugs, increasing
their serum levels—>toxicity.

This is especially of concern with
warfarin which might cause

bleeding

10/28/2022

Atorvastatin

Carbamazepine

Cyclosporine

Simvastatin Serum
Theophyliine concentration

Valproate increases
Warfarin

Protease inhibitors

Erythromycin
Q‘""" i Clarithromycin

Telithromycin

Metabolites

Copyright © 2018 Wolters Kluwer ¢ All Rights Reserved
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e Gastric distress and motility

-high doses of erythromycin cause smooth muscle
contraction and bowel movement. Could this be
helpful? yes , this adverse effect can be used for
the treatment of gastroparesis or postoperative
ileus. Gastroparesis paralysis in the nerve supply
of the stomach , seen in patients with diabetes
which result in delayed emptying

* Jaundice
* Ototoxicity
* Hepatotoxicity

-contraindicated in patients with hepatic
dysfunction

10/28/2022 Copyright © 2018 Wolters Kluwer * All Rights Reserved

adverse effects Macrolides and Ketolides

s
){(R Ototoxicity
= 4
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Fidaxomicin
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Fidaxomicin

* Structure: macrocyclic, similar to macrolides with a lactone ring

* MOA: acts on the o subunit of RNA polymerase = disruption of
bacterial transcription = protein synthesis

* Very narrow-spectrum: gram-positive aerobes/anaerobes

* Poorly absorbed (remains in Gl tract), primarily used for C. difficile
infections(but not the first line drug, first line drug is vancomycin)

* Cross-resistance with other antibiotics is rare. Why? because of
the unique target site

 Cross-allergy with macrolides
* Adverse effects: nausea, vomiting, abdominal pain
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Chloramphenicol
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Chloramphenicol

* Broad-spectrum
* Mainly —static (but can be —cidal)
* Limited use due to high toxicity

* MOA: reversibly to the bacterial 50S
ribosomal subunit and inhibits peptidyl
transferase reaction

*Given |V: can be secreted in breast milk
Contraindicated in breastfeeding mothers
** it can cross the placental barrier , so
it's contraindicated in pregnant women

10/28/202 Copyright © 2018 Wolters Kluwer + All Rights Reserved

Chioramphenicof inhibits
peptidyl transferase.

& Chioram-
phenicof

Peptidyi
transferase

505
(8 ¢ ’
O
[ 5 [ RN

s

mRNA
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Chloramphenicol

Adverse effects

* Aplastic anemia, hemolytic anemia
in case of G6PD deficiency

* Gray baby syndrome
-accumulation of the drug due to
underdeveloped liver and kidney functions

-can cause death by respiratory and cardiovascular
failure

Gray body syndrome may occur in adults if given in
high dose

* Drug-drug interactions
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Critical Thinking Question

P

Since chloramphenicol is toxic due to its targeting of the mammalian
protein synthesis ... which type of ribosomes in mammalian cells will be
most susceptible to inhibition by chloramphenicol? And why?

Mitochondrial mammalian ribosomes , because the structure of mitochondrial ribosomes more
closely resembles bacterial ribosomes
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Clindamycin
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Clindamycin

* MOA: same as erythromycin

* Effective against gram-positive bacteria:
staph INCLUDING MRSA(broad spectrum
antibiotic)

* Oral and IV, and topical(for acne)

 Adverse effects: skin rash, diarrhea
associated with pseudomembranous

colitis caused by overgrowth of C.
diffcile

- Treated with vancomycin or
metronidazole
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Oxazolidinones
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I_l n e Z O | I d Enterococcus faecalis

{including vancomycin-resistant strains)

Enterococcus faecium
(including vancomycin-resistant strains)

Staphylococcus epidermidis

° Developed to treat reS|Stant gram_ pOSItive (including methicillin-resistant strains)

. o Staphylococcus aureus
O rga N |S m S, S u C h a S M RSA ( N Ot ba Cte re m |a . (including methicillin-resistant strains)

Staphylococcus haemolyticus

Why? Because linezolid is a bacteriostatic s
{(including penidllin-resistant strains)

agent), VRE, resistant mycobacterium and Viridans group streptococd
penicillin-resistant streptococci Gram (+) bacil

Corynebacterium spedes
e MOA: binds to the bacterial 23S

ribosomal RNA of the 50S sub-unit,

thereby inhibiting the formation of the

70S initiation complex e

~
A4

amydia
Mycobacterium tuberculosis

ram (=) ro
A
< ;

e Bacteriostatic (-cidal against strep)

o
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Linezolid

 Main clinical uses: Treatment of drug-
resistant gram-positive organisms

e.g., alternative to daptomycin for VRE

 Pharmacokinetics: oxidized in the liver

into two
excreted in urine

 Adverse

inactive

effects:

metabolites =2

Gl upset,

thrombocytopenia, serotonin syndrome,
peripheral neuropathy (with prolonged

use)
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Enterococcus faecalis
{including vancomycin-resistant strains)

Enterococcus faecium
{including vancomycin-resistant strains)

Staphylococcus epidermidis
{including methicillin-resistant strains)

Staphylococcus aureus
{including methicillin-resistant strains)

Staphylococcus haemolyticus

Streptococcus pneumoniae
{including penidillin-resistant strains)

Viridans group streptococci

Gram (+) bacilli

Corynebacterium spedies
Listeria monocytogenes

Anaerobic organisms
Clostridium perfringens
Spirochetes

il |
Mycobacterium tuberculosis
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