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Inhibitors of Protein Synthesis

They Include:

The S 30 inhibitors
1. Aminoglycosides RIBOSOME
2. Tetracyclines

The S 50 inhibitors
3. Macrolides

Large
subun|t>

4. Clindamycin

mRNA
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INITIATION

€ During initiation, the components ELONGATION

of the translational apparatus come '
together with an mRNA, and a tRNA %
carrying the first amino acid (AA,) i
binds to the start codon (AUG).

€ During elongation,
amino acids are brought to
the mRNA by tRNAs and
are added, one by one, to a
growing polypeptide chain.

Release

TERMINATION

6 During termination, a stop codon
in the mRNA is recognized by a
protein release factor, and the
translational apparatus comes apart,
releasing a completed polypeptide.
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LYME DISEASE

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

® Infection results in skin lesions, 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

® Doxycycline is one of the preferred
therapeutic options.

MYCOPLASMA PNEUMONIAE

® Mycoplasma pneumoniae, or walking
pneumonia, 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.

Gram (+) coccl

Staphylococous aureus

(including methicillin-
resistant strains)
Streptococcus pneumoniae

Gram (+) bacilli
Bacillus anthracis

Brucella species®

Vibrio cholerae
Yersinia pestis

*{a tetracycline + gentamicin)
Anaerobic organisms

Clostridium perfringens
Clostridium tetani

Spirochetes

Borrelia burgdorferi
Leptospira interrogans
Treponema pallidum

Mycoplasma

Mycoplasma pneumoniae

Chlamydia species
Other

CHOLERA

® Cholerais caused 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

and fluid replacement.

reduces the number of intestinal vibrios,

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 venereum.

® Chlamydia psittaci causes psittacosis,
which usuaF takes the form of pneumonia.
Other clinical forms include hepatitis,
myocarditis, and coma.

® Doxycycline or azithromycin is used to
treat chlamydial infections.

ROCKY MOUNTAIN SPOTTED FEVER

® This disease, caused by Rickettsia
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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Figure 39.6
Some adverse effects of tetracyclines.
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The Tetracyclines concentrate in the Liver, Kidney, Spleen, and Skin.
And they bind to Teeth and Bones.
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All Tetracyclines cross the Placental Barrier and concentrate in fetal

bones and dentition.



Doxycycline and minocycline
achieve therapeutic
concentrations in CSF

Doxycycline glu- i
curonide is excreted /|
via bile A |

1 R
Most tetracycllrfég \ |, A | 'JL"'JQ
arereabsorbed from | ||
bile, metabolizedto | | |
glucuronides, and u |

excreted in urine

Tetracyclines

Figure 39.4

Administration and fate of
tetracyclines. CSF = cerebrospinal
fluid.
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Tigecycline has expanded broad-spectrum activity against

multidrug-resistant gram-positive pathogens, some gram- negative
organisms and anaerobic organisms.
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ribosomal subunit and distort its

structure, thus interfering with the

initiation of protein synthesis. They
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Aminoglycoside Uses

Pneumonia, MRSA, wide
variety of G -ve and some
G +ve bacteria and for

Oral neomycin

are given upper respiratory tract
befor.e infection
elective bowel
surge

gery For endocarditis

For bacteremia, sepsis
For severe
- (aerobes only)
pelvic

inflammatory " :
A : Given topically
disease
for
For urinary tract
infections

skin infections

This medication is used to
decrease the risk of infection
after certain intestinal
surgeries.

Neomycin may also be used
along with a special diet to
treat a certain serious brain
problem (hepatic
encephalopathy). This
condition is caused by too
much of a certain natural
substance (ammonia).
Normally, the liver gets rid of
ammonia, but liver disease
can cause too much
ammonia to build up in the
body. This medication helps
treat encephalopathy by
killing certain intestinal
bacteria that make ammonia
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Figure 39.9 :

Some adverse effects of
aminoglycosides.
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Routes: Macrolide Uses

®  oral

e® Upper Respiratory Tract:

- Pharyngitis
v - Tonsillitis
- Sore throat

Pharmacokinetics:

- Azithromycin t,,, =3 days
- a 1 g dose provides 7 day coverage
- common therapy consists of
500 mg loading dose & 250 mg/day
for 4 more days.

Mechanism:

Bind to 505 & block polypeptide exit tunnel
to prevent chain elongation

508 Maocrolides
30S

e

bacteriostatic

Otitis Media

I ir ract i lons.
Pneumonia
MAC (Mycobacterium avis complex)
Legionnaire’s
Anthrax

Uicers (H. pylori)
| drug combo including Clarithromycin

Uncompliated skin
infections (staph)

I\

SIDs

Chancroid disease in men
Chlamydia

Gonorrhea

Adverse Effects:

- nausea, vomiting, diarrhea

- abdominal pain

- liver toxicity (estolate related)
- inhibit P-450 (drug interactions)
-4 QTc
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Figure 39.13

Some adverse effects of
macrolide antibiotics.
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Administration and fate of the
macrolide antibiotics. CNS = central
nervous system.
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The clinical use of chloramphenicol is limited to life-threatening infections because of the
serious adverse effects associated with its administration.

Hemalytic anemia —less glucose 6-phosphate dehydrogenase.

Adverse Anemia e —
effects e

Hypersensitivity =
reaction —
Gastrointestinal .

irritative effects =

Neanates have a low capacity 1o glucurony late the antibiotic,
and they have underdeveloped renal function. Ther efare,

G ray ba by neanates have a decreased ability 1o excrete the drug, which
acumulates 1 lewels that mterfer e with the function of
mitachandrial nbasomes. This lkeads to poor feeding depressed
breathing, cardiovascular collapse, oyanosis and death. Adulits
Syndr0| I Ie wha have received very high dases of the drug can also exhibit
this toxacity.
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Adequate levels of clindamycin
are not achieved in the brain

Metabolites of
clindamycin / ,l

are excreted in =)
the bile and f
urine
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Clindamycin Therapeutics

Routes:

®  oral .
B Oral infections

o

Pharmacokinetics:

- penetrates most tissues including

abscesses

- does NOT penetrate into CNS or
intracellular

- hepatic metabolism, no dosage
adjustment with renal failure

Mechanism:

Binds to 50S (same site as erythromycin) &
inhibits peptidyl transferase & translocation

50 S Clindamycin
30S

S

bacteriostatic

J

Combined w/ pyrimethamine
for toxoplasmic encephalitis in sulfa aliergy

Rx: Necrotizing fasciitis &

r | toxic shock
‘ MRSA soft tissue
‘ infections
\
B AL e

Pelvic Inflommatory Dx (PID)

Adverse Effects:

- nausea, vomiting, diarrhea

- fever, rash

- Clostridium difficile enterocolitis

(~6%)
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« Methicillin - and Vancomycin-Resistant Staphylococcus aureus.

-[ - Oasalag<ilall dagliall dajlyll dagrall il jg<all }

« Vancomycin-Resistant E. faecium and E. faecalis.

-[ Oabasiall dagliall dandall il jg<all }

« Penicillin-Resistant Streptococci.

.Corynebacterium species abaigll aun dfn.é’
.Listeria monocytogenes dauall sauag Liyiuulll an JL’&.&'



QJI_ : Hjtﬂl Ei._:_.li \

I .
@ — 508 dragijall dragjgiipll Susagll ga daiy
e
id (342 Lan (308 duiagll ge lalalilyl riaus

Format on of . i
Q‘:‘"— 708 S pall JSEG dandl €
' (Odgyll JSUEG giaus €
tdagliall \

elgall dalityl Ladlii (o dagliall pivi i

whaall yiall e



:dablgall 150yl I

Liaayg as=ig (Ligas u“-'-“-";' 3
paandl Jilgew gras oo 6)93*
-Jale )_‘;ﬂlg dl.‘ab Las.aal (Oaadie Gl DELLdU 2aan

($9LEI yi2g $ol<I Guylalls 2yt P

:daailad) St I

.'“,.n...a.m' al.cj.’nl'
ul.a.-‘-'c'
.dm’
.&l..\.a'
e

dagiall d=alyl) ((sag alia) ujadlgagauaddl Sl ybls e 3):,,‘



