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Clinical Pharmacology of Ampicillin
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ABSTRACT

Ampicillin is a semi-synthetic derivative of penicillin that functions as an orally active broad-spectrum antibiotic. Ampicillin prevents bacterial
cell wall synthesis by binding to penicillin binding proteins (PBPs), which are the enzymes accountable for the formation of the cell wall structure.
Ampicillin is a penicillin derivative used for treatment of a variety of infections caused by gram-positive and gram-negative bacteria as well as certain
anaerobes. The half-life of ampicillin is nearly three hrs during continuous venovenous hemofiltration. Most ubiquitous adverse effects of ampicillin
are rash and diarrhea. Coincident administration of ampicillin and oral contraceptives increased the risk of breakthrough bleeding and decreased
the efficacy of the contraceptive by interruption of the enterohepatic cycling of ethinylestradiol by means of decreasing the bacterial population of
the small intestine, which is responsible for the hydrolysis of the conjugated hormone.
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Introduction

Ampicillin is in a group of medications known as penicillins.
Ampicillin is classified under aminopenicillins (broad spectrum
penicillins). Ampicillin is a semi-synthetic derivative of penicillin
that functions as an orally active broad-spectrum antibiotic [1-4].

Mechanism of Actions

Ampicillin prevents the final transpeptidation step of peptidoglycan
synthesis in bacterial cell wall by binding to one or more of the
penicillin-binding proteins, thus preventing cell wall biosynthesis
resulting in bacterial lysis; Ampicillin exerts bactericidal action
on both gram positive and gram-negative organisms. Its spectrum
involves gram positive organisms such as, example streptococcus
pneumoniae and other streptococci, Listeria monocytogenes,
and gram negative, example Moraxella catarrhalis, Neisseria
meningitidis, Escheria coli, Salmonella.

Ampicillin exerts its action by preventing the synthesis of bacterial
cell wall or ampicillin prevents bacterial cell wall synthesis by
binding to penicillin binding proteins (PBPs), which are the
enzymes accountable for the formation of the cell wall structure.
Ampicillin, like all penicillins, acts as a structural analogue of
acyl-D-alanyl-D alanine and acylates the transpeptidase enzyme
responsible for the final stage of the formation of the peptidoglycan,
which is the chief component of the cell wall [4-6].

Spectrum of Activity

Semisynthetic penicillins with increased activity against g (-)
bacteria analogized to natural and penicillinase-resistant penicillins
besides to streptococcal (enclosing pneumococcal) strains,
ampicillin and amoxicillin are also effective against multiple

strains of haemophilus influenzae, E. coli, streptococcus faecalis
and salmonella. Streptococcus pneumoniae, H. influenzae and
Moraxella catarrhalis are pathogens that exhibit high susceptibility
rates to ampicillin. Among Enterobacteriaceae, the genera
Morganella, Enterobacter and Serratia have the highest resistance
rates to ampicillin [7].

Spectrum of Resistance

The principal mechanism of resistance against ampicillin includes
inactivation by B-lactamases, which are the hydrolytic enzymes
responsible for the formation of an acidic derivative of B-lactams
deprived of antibacterial activity. Resistance to flactams can also
arise from a decreased number of porin channels, which are the
proteins that regulate the permeability of the outer membrane
of Gram-negative bacteria for antibacterials and the interaction
with their environment. Mutations to genes that encode PBPs are
another mechanism of resistance, as alterations in the structure of
PBPs perhaps importantly decrease their affinity with f-lactams.
There perhaps more than one resistance mechanism present in
a bacterium, i.e., methicillin-resistant Staphylococcus aureus
(MRSA) exhibits resistance by mecA gene expression, which
encodes for the altered PBP2, and by accelerated production of
B-lactamases

Clinical Use

Ampicillin is a penicillin derivative used for treatment of a variety
of infections caused by gram-positive and gram-negative bacteria
as well as certain anaerobes. They are used for a diverseness
of chest infections (e.g., bronchitis, pneumonia), sepsis in the
paediatric population, otitis media, aspiration pneumonia, intra-
abdominal infections, urinary tract infections, skin and soft
tissue infections, lower respiratory tract infections, typhoid fever,
uncomplicated gonorrhea, biliary infections and the precluding
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of bacterial endocarditis. Ampicillin is effective treatment for
meningitis caused by Listeria monocytogenes [8-10].

Pharmacodynamics

Ampicillin is a penicillin beta-lactam antibiotic used in the
treatment of bacterial infections caused by vulnerable, often gram-
positive, organisms. Ampicillin has group of antibiotics derived
from the penicillins. Ampicillin has invitro activity against gram-
positive and gram-negative aerobic and anaerobic bacteria. The
bactericidal activity of ampicillin results from the suppression of
cell wall synthesis and is mediated through ampicillin binding to
penicillins binding proteins. Ampicillin is stable against hydrolysis
by a variety of beta-lactamases, involving penicillinases, and
cephalosporinases and extended spectrum beta-lactamases [11-14].

Pharmacokinetics

Ampicillin is moderately well absorbed after oral administration,
but peak levels are delayed and reduced if it is ingested with food.
Peak blood levels of 3 microgram per milliliter appear one to two
hrs after ingestion of 500mg; levels peak later in diabetic patients
with neurologic disease and in patients with renal failure. After
intramuscular injection of zero-point five-gram, peak levels of
ten microgram are achieved at one hr. The elimination half-life
is approximately eighty minutes. Ampicillin is well distributed to
body compartments and after parenteral administration achieves
therapeutic concentrations in cerebrospinal, pleural, joint, and
peritoneal fluids in the presence of inflammation. The drug
undergoes enterohepatic circulation, and important levels appear
in bile and stool. The half-life of ampicillin is nearly three hrs
during continuous venovenous hemofiltration [15-19].

Contraindications

Contraindications of ampicillin include a former history of severe
allergic reaction or penicillin and its derivatives. Ampicillin is also
contraindicated in patients who have had SJS after administering
penicillin or a penicillin derivative, alcoholic patients [20, 21].

Adverse Drug Reaction

Most known adverse effects of ampicillin are rash and diarrhea.
Allergic reactions such as urticaria, pruritus, angioedema is the also
occur as side effects of aspirin commonly. Ampicillins are the most
ubiquitous cause of drug allergy. Anaphylaxis: laryngealedema,
bronchoconstriction, severe hypotension in 0.2% of patients. The
ampicillins can also cause acute interstitial nephritis, a damage
characterized by inflammation of the tubules and interstitium
of the kidneys. Acute interstitial nephritis can also present with
hematuria, fever, and rash. Other certain adverse drug reactions
of ampicillin are blood dyscrasias, shock, pseudomembranous
colitis, electrolyte imbalance, neuromuscular hypersensitivity,
seizures [22-27].

Drug Interactions

Coincident administration of ampicillin and oral contraceptives
increased the risk of breakthrough bleeding and decreased the
efficacy of the contraceptive by interruption of the enterohepatic
cycling of ethinylestradiol by means of decreasing the bacterial
population of the small intestine, which is responsible for the
hydrolysis of the conjugated hormone. The suppression of
hydrolysis can lead to an accelerated fecal loss of the hormone,
resulting in lower circulating levels of ethinylestradiol. Concomitant
administration of ampicillin and gentamicin are frequently given
for severe infections in hospitalized patients owing to penicillin
mediated cell injury, facilitate entry (intracellular uptake) of the
aminoglycosides in to the cell, which causes the subsequent
bactericidal effect against the enterococci. Probenecid causes

increases in the number of penicillins in the body by precluding
excretion of penicillin by the kidneys. Combining ampicillin with
allopurinol can accelerate the occurrence of medicine-related skin
rash. Penicillin antibiotics perhaps decrease the effect of BCG
live vaccine and typhoid live vaccine. Acetaminophen perhaps
decreases the excretion rate of ampicillin which could result
in a higher serum level. If ampicillin taken with0020alcohol,
it increases the risk of disulfiram reaction caused by alcohol.
Acetazolamide perhaps increase the excretion rate of ampicillin
which could result in a lower serum level and potentially a
reduction in efficacy. Coincident administration of anticoagulant
medications such as warfarin, ampicillin increases the effects of
anticoagulants medications [28-33].

Conclusion

Ampicillin is in a group of medications known as penicillins.
Ampicillin is classified under aminopenicillins (broad spectrum
penicillins). Ampicillin prevents the final transpeptidation step of
peptidoglycan synthesis in bacterial cell wall by binding to one or
more of the penicillin-binding proteins. Ampicillin is a penicillin
beta-lactam antibiotic used in the treatment of bacterial infections
caused by susceptible, usually gram-positive, organisms. Most
ubiquitous adverse effects of ampicillin are rash and diarrhea.
Concomitant administration of ampicillin and gentamicin are
frequently given for severe infections in hospitalized patients owing
to penicillin mediated cell injury, facilitate entry (intracellular
uptake) of the aminoglycosides in to the cell, which causes the
subsequent bactericidal effect against the enterococci.
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