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SECTION –A

1. Attempt ALL questions in brief.
QN
Define Antibiotics.
a.

QUESTION

An antibiotic is a type of antimicrobial substance active against bacteria and is the most important
type of antibacterial agent for fighting bacterial infections. Antibiotic medications are widely used in
the treatment and prevention of such infections. They may either kill or inhibit the growth of bacteria.

Define Cross-resistance.

b.

Cross-resistance is the tolerance to a usually toxic substance as a result of exposure to a
similarly acting substance. It is a phenomenon affecting e.g. pesticides and antibiotics. As an
example rifabutin and rifampin cross react in the treatment of tuberculosis.

Define Super infection.

c.

A superinfection is a second infection superimposed on an earlier one, especially by a different
microbial agent of exogenous or endogenous origin,that is resistant to the treatment being used
against the first infection.

Define Chemoprophylaxis.
d.

Chemoprevention (also chemoprophylaxis) refers to the administration of a medication for the
purpose of preventing disease or infection. Antibiotics, for example, may be administered to patients
with disorders of immune system function to prevent bacterial infections (particularly opportunistic
infection).

Define Minimum Inhibitory Concentration (MIC).
e.

In microbiology, the minimum inhibitory concentration (MIC) is the lowest concentration of a
chemical, usually a drug, which prevents visible growth of a bacterium or bacteria. MIC depends on
the microorganism, the affected human being (in vivo only), and the antibiotic itself.

SECTION – B
2. Attempt any TWO of the following.
QN
a.

QUESTION
Write a note on Tetracycline.
Tetracycline is an antibiotic that fights infection caused by bacteria. Tetracycline is used to
treat many different bacterial infections of the skin, intestines, respiratory tract, urinary tract,
genitals, lymph nodes, and other body systems.
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Important information
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Children younger than 8 years old should not take this medicine.
Using tetracycline during pregnancy could harm the unborn baby or cause
permanent tooth discoloration later in the baby's life.
Throw away any unused tetracycline when it expires or when it is no longer needed. Do
not take this medicine after the expiration date on the label has passed. Expired
tetracycline can cause a dangerous syndrome resulting in damage to the kidneys.
Tetracycline passes into breast milk and may affect bone and tooth development in a
nursing baby. Do not take this medication without telling your doctor if you are breastfeeding a baby.
Avoid exposure to sunlight or artificial UV rays (sunlamps or tanning beds). Tetracycline
can make your skin more sensitive to sunlight and sunburn may result. Use a sunscreen
(minimum SPF 15) and wear protective clothing if you must be out in the sun.

Before taking this medicine
You should not use this medicine if you are allergic to tetracycline or similar medicines
such as demeclocycline, doxycycline, minocycline, or tigecycline.
To make sure tetracycline is safe for you, tell your doctor if you have:



liver disease; or
kidney disease.

If you are using tetracycline to treat gonorrhea, your doctor may test you to make sure
you do not also have syphilis, another sexually transmitted disease.
Taking this medicine during pregnancy may affect tooth and bone development in
the unborn baby. Taking tetracycline during the last half of pregnancy can cause
permanent tooth discoloration later in the baby's life. Tell your doctor if you are pregnant
or if you become pregnant while using this medicine.
Tetracycline can make birth control pills less effective. Ask your doctor about using a
non-hormonal birth control (condom, diaphragm with spermicide) to prevent pregnancy.
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Tetracycline can pass into breast milk and may affect bone and tooth development in a
nursing infant. Do not breast-feed while you are taking tetracycline.

Mechanism of action

Tetracycline antibiotics are protein synthesis inhibitors. They inhibit the initiation of
translation in variety of ways by binding to the 30S ribosomal subunit, which is made up
of 16S rRNA and 21 proteins. They inhibit the binding of aminoacyl-tRNA to the mRNA
translation complex.
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Tetracycline side effects

Get emergency medical help if you have signs of an allergic reaction to tetracycline:
hives; difficult breathing; swelling of your face, lips, tongue, or throat.
Call your doctor at once if you have:





severe blistering, peeling, and red skin rash;
fever, chills, body aches, flu symptoms;
pale or yellowed skin, easy bruising or bleeding;
any signs of a new infection.

Common tetracycline side effects may include:






b.

nausea, vomiting, diarrhea, upset stomach, loss of appetite;
white patches or sores inside your mouth or on your lips;
swollen tongue, black or "hairy" tongue, trouble swallowing;
sores or swelling in your rectal or genital area; or
vaginal itching or discharge.

Write a note on β-Lactamase inhibitors.
Introduction:Beta-lactamases are enzymes that break open the beta-lactam ring in beta-lactam antibiotics
through hydrolysis which renders the antibiotic inactive. Beta-lactamase inhibitors such as
sulbactam, tazobactam, and clavulanate are compounds that irreversibly bind to, and
inhibit beta-lactamase enzymes.
Drugs with this mechanism of action: Ampicillin...
Drugs: Sulbactam,penicillin.
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Penicillin (PCN or pen) is a group of antibiotics, derived originally from common moulds known as
Penicillium moulds; which includes penicillin G (intravenous use), penicillin V (use by mouth),
procaine penicillin, and benzathine penicillin (intramuscular use).

Pharmacokinetics:-
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Penicillin has low protein binding in plasma, the bioavailability of penicillin depends on the
type; penicillin G has a low bioavailability, below 30%, whereas penicillin V has a higher
bioavailability between 60 and 70%. Penicillin has a short half life and is excreted via the
kidneys.
Excretion: Kidneys
Elimination half-life: between 0.5 and 56 hours
Routes of administration: Intravenous, intramu...

Mechanism of action of penicillin:The mechanism of action of penicillin. Penicillin acylates the active site of Bacillus
stearothermophilus D-alanine carboxypeptidase. ... Penicillin kills susceptible bacteria by
specifically inhibiting the transpeptidase that catalyzes the final step in cell wall biosynthesis,
the cross-linking of peptidoglycan.
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c.

Write a note on Chloramphenicol.
An antibiotic first isolated from cultures of Streptomyces venequelae in 1947 but now produced
synthetically. It has a relatively simple structure and was the first broad-spectrum antibiotic to
be discovered. It acts by interfering with bacterial protein synthesis and is mainly bacteriostatic
home consumer_chloramphenicol_chloramphenicol

Privacy & Trust Info
What Is
Side Effects
Drug Interactions
Warning and Precautions

Brand Name: Chloramphenicol IV, Chloromyectin

Drug Class: Antibiotics, Other
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Generic Name: Chloramphenicol
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WHAT IS CHLORAMPHENICOL AND HOW DOES IT WORK?

Chloramphenicol is prescription intravenous antibiotic for treatment of serious infections
and systemic infections.
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Chloramphenicol is available under the following different brand names: Chloramphenicol IV
and Chloromyectin. These brand names are discontinued in the U.S.
Dosages of Chloramphenicol:
Injectable solution



1,000 mg/vial

Dosage Considerations – Should be Given as Follows:
Serious Infections Caused by Susceptible Strains
Adults:



50 mg/kg/day intravenously divided every 6 hours; in exceptional cases, patients with moderately
resistant organisms or severe infections may require increased dosage up to 100 mg/kg/day; decrease
these high doses as soon as possible.

MOA:Chloramphenicol is a bacteriostatic by inhibiting protein synthesis. It prevents protein
chain elongation by inhibiting the peptidyl transferase activity of the bacterial ribosome.
It specifically binds to A2451 and A2452 residues in the 23S rRNA of the 50S ribosomal
subunit, preventing peptide bond formation.

.
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Uses:-
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1) H. Influenza MeningitisChloramphenicol is highly efficacious and it has excellent penetrability into CSF.

2) Intraocular InfectionsChloramphenicol given systemically attains high concentration in ocular fluids. It is the preffered
drug for endophthalmitis caused by sensitive organism.
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3) TopicallyIn conjunctivitis, external ear infection chloramphenicol 0.5-5.0%is highly effective.
4) Enteric FeverTill recently chloramphenicol was the drug of choice for typhoid fever. Chloramphenicol does not
prevent or cure carrier state.
5) Anaerobic InfectionsIt is effective in anaerobic infections caused by Bact. fragilis and other wound infections and brain
abscesses.
6) As second choice drug-druga) To Erythromycin - for whooping cough.

b) To tetracycline- for brucellosis and rickettsial infections especially in children and pregnant
women in whom tetracycline are contraindicated.
c) To penicillin- for meningococcal or pneumococcal meningitis.
d) To cotrimoxazole-for shigella dysentry enteritis.

Side effects:

nausea



vomiting



diarrhea



tongue or mouth sores



headache



depression



confusion



hives



rash
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itching



swelling of the face, throat, tongue, lips, eyes, hands, feet, ankles, or lower legs



hoarseness



difficulty swallowing or breathing



watery or bloody stools (up to 2 months after your treatment)



stomach cramps

ep



muscle aches or weakness



sweating



feelings of numbness, pain, or tingling in an arm or leg



sudden changes in vision



pain with eye movement
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d.

Write a note on Quinolones.

Quinolones are a type of antibiotic. Antibiotics kill or inhibit the growth of bacteria.
There are five different quinolone classes. In addition, another class of antibiotic, called
fluoroquinolones, were derived from quinolones by modifying their structure with
fluorine. Quinolones and fluoroquinolones have many things in common, but also a few
differences such as what organisms they are effective against. Some people use the
words quinolones and fluoroquinolones interchangeably.
Quinolones and fluoroquinolones detrimentally affect the function of two enzymes
produced by bacteria, topoisomerase IV and DNA gyrase, so that they can no longer
repair DNA or help in its manufacture.
Mechanism of action
Quinolones exert their antibacterial effect by preventing bacterial DNA from unwinding
and duplicating. ... Quinolones inhibit the bacterial DNA gyrase or the topoisomerase
IV enzyme, thereby inhibiting DNA replication and transcription.
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Uses:They are used in human and veterinary medicine to treat bacterial infections, as well as
in animal husbandry. Nearly all quinolone antibiotics in use are fluoroquinolones,
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which contain a fluorine atom in their chemical structure and are effective against both
Gram-negative and Gram-positive bacteria.

Side effects:-
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The most frequent side-effects are gastrointestinal reactions (nausea, dyspepsia,
vomiting) and CNS reactions such as dizziness, insomnia and headache. Many of the
more severe CNS reactions seem to be due to metabolic interaction with theophylline,
especially when enoxacin is used.

SECTION - C

3. Attempt any ONE part of the following:
Q
N
a. Write a note on Macrolides.

QUESTION

The macrolides are a class of natural products that consist of a large macrocyclic lactone ring to which one or more deoxy
sugars, usually cladinose and desosamine, may be attached. The lactone rings are usually 14-, 15-, or 16-membered.
Macrolides belong to the polyketide class of natural products. Some macrolides have antibiotic or antifungal activity and are
used as pharmaceutical drugs.

History

The first macrolide discovered was erythromycin, which was first used in 1952. Erythromycin was widely used as a substitute
to penicillin in cases where patients were allergic to penicillin or had penicillin-resistant illnesses. Later macrolides
developed, including azithromycin and clarithromycin, stemmed from chemically modifying erythromycin; these compounds
were designed to be more easily absorbed and have fewer side-effects (erythromycin caused gastrointestinal side-effects in a
significant proportion of users)

Uses:Antibiotic macrolides are used to treat infections caused by Gram-positive bacteria (e.g., Streptococcus pneumoniae) and
limited Gram-negative bacteria (e.g., Bordetella pertussis, Haemophilus influenzae), and some respiratory tract and soft-tissue
infections. The antimicrobial spectrum of macrolides is slightly wider than that of penicillin, and, therefore, macrolides are a
common substitute for patients with a penicillin allergy. Beta-hemolytic streptococci, pneumococci, staphylococci,
and enterococci are usually susceptible to macrolides. Unlike penicillin, macrolides have been shown to be effective
against Legionella pneumophila, mycoplasma, mycobacteria, some rickettsia, and chlamydia.
Macrolides are not to be used on non-ruminant herbivores, such as horses and rabbits. They rapidly produce a reaction
causing fatal digestive disturbance.[3] It can be used in horses less than one year old, but care must be taken that other horses
(such as a foal's mother) do not come in contact with the macrolide treatment.
Macrolides can be administered in a variety of ways that include tablets, capsules, suspensions, injectings and topically.

Mechanism of action:Macrolides are protein synthesis inhibitors. The mechanism of action of macrolides is inhibition of bacterial protein
biosynthesis, and they are thought to do this by preventing peptidyltransferase from adding the growing peptide attached
to tRNA to the next amino acid (similarly to chloramphenicolas well as inhibiting ribosomal translation Another potential
mechanism is premature dissociation of the peptidyl-tRNA from the ribosome.
Macrolide antibiotics do so by binding reversibly to the P site on the 50S subunit of the bacterial ribosome. This action is
considered to be bacteriostatic. Macrolides are actively concentrated within leukocytes, and thus are transported into the site
of infection.
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Resistance:-

The primary means of bacterial resistance to macrolides occurs by post-transcriptional methylation of the 23S bacterial
ribosomal RNA. This acquired resistance can be either plasmid-mediated or chromosomal, i.e., through mutation, and results
in cross-resistance to macrolides, lincosamides, and streptogramins (an MLS-resistant phenotype).
Two other types of acquired resistance rarely seen include the production of drug-inactivating enzymes (esterases or kinases),
as well as the production of active ATP-dependent efflux proteins that transport the drug outside of the cell.
Azithromycin has been used to treat strep throat (Group A streptococcal (GAS) infection caused by Streptococcus pyogenes)
in penicillin-sensitive patients, however macrolide-resistant strains of GAS are not uncommon. Cephalosporin is another
option for these patients.
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b. Write a note on Amino glycosides.
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Aminoglycoside is a medicinal and bacteriologic category of traditional Gram-negative antibacterial medications that inhibit
protein synthesis and contain as a portion of the molecule an amino-modified glycoside (sugar).[The term can also refer more
generally to any organic molecule that contains amino sugar substructures. Aminoglycoside antibiotics display bactericidal
activity against Gram-negative aerobes and some anaerobic bacilli where resistance has not yet arisen but generally not
against Gram-positive and anaerobic Gram-negative bacteria.
Streptomycin is the first-in-class aminoglycoside antibiotic. It is derived from Streptomyces griseus and is the earliest modern
agent used against tuberculosis. Streptomycin lacks the common 2-deoxystreptamine moiety (image right, below) present in
most other members of this class. Other examples of aminoglycosides include the deoxystreptamine-containing
agents kanamycin, tobramycin, gentamicin, and neomycin .
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MOA:-

Aminoglycosides are potent bactericidal antibiotics that act by inhibiting bacterial protein synthesis, thereby
binding bacterial 30S or 50S ribosomal subunit, inhibiting the translocation of the peptidyl-tRNA from the Asite to the P-site, and also causing misreading of mRNA.
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4. Attempt any ONE part of the following:
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Q
QUESTION
N
a. Define peptic ulcer and classify the drugs used peptic ulcer. Explain the MOA, Therapeutic
Uses and Side Effects of PPI.
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What are peptic ulcers?
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Peptic ulcers are sores that develop in the lining of the stomach, lower esophagus, or
small intestine. They’re usually formed as a result of inflammation caused by the
bacteria H. pylori, as well as from erosion from stomach acids. Peptic ulcers are a fairly
common health problem.
There are three types of peptic ulcers:


gastric ulcers: ulcers that develop inside the stomach



esophageal ulcers: ulcers that develop inside the esophagus



duodenal ulcers: ulcers that develop in the upper section of the small intestines,
called the duodenum

What are peptic ulcers?
Peptic ulcers are sores that develop in the lining of the stomach, lower esophagus, or
small intestine. They’re usually formed as a result of inflammation caused by the
bacteria H. pylori, as well as from erosion from stomach acids. Peptic ulcers are a fairly
common health problem.
There are three types of peptic ulcers:


gastric ulcers: ulcers that develop inside the stomach



esophageal ulcers: ulcers that develop inside the esophagus



duodenal ulcers: ulcers that develop in the upper section of the small intestines,
called the duodenum
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Symptoms of peptic ulcer
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The most common symptom of a peptic ulcer is burning abdominal pain that extends
from the navel to the chest, which can range from mild to severe. In some cases, the
pain may wake you up at night. Small peptic ulcers may not produce any symptoms in
the early phases.
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Other common signs of a peptic ulcer include:


changes in appetite



nausea



bloody or dark stools



unexplained weight loss



indigestion



vomiting



chest pain

1 . Reduction of gastric acid secretion :
(a) H2 antihistamines: Cimetidine, Ranitidine,
Famotidine, Roxatidine
(b) Proton pump inhibitors: Omeprazole,
Lansoprazole, Pantoprazole, Rabeprazole,
Esomeprazole
(c) Anticholinergics: Pirenzepine, Propantheline,Oxyphenonium
(d) Prostaglandin analogue: Misoprostol
2. Neutralization of gastric acid (Antacids)
(a) Systemic: Sodium bicarbonate, citrate
(b) Nonsystemic: Magnesium hydroxide
Mag.trisilicate,Aluminiumhydroxide gel
Magaldrate, Calcium carbonate.
3 . Ulcer protective's: Sucralfate, Colloidal
bismuth subcitrate (CBS)
4-Anti-H.pyloridrugs:
Amoxicillin,Clarithromycin,Metronidazole, Tinidazole, Tetracycline.
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Proton Pump Inhibitors
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Mechanism of action:Inhibitors of the H+/K+-ATPase proton pump
Omeprazole is the first of a class of drugs that bind to the H+/K+-ATPase enzyme
system (proton pump) of the parietal cell, thereby suppressing secretion of
hydrogen ions into the gastric lumen. The membrane-bound proton pump is the
final step in the secretion of gastric acid .
PPIs are now available
PP inhibitors include:
 Omeprazole
 Lansoprazole
 Pantoprazole
 Rabeprazole
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b. Write classification and mode of action of Cephalosporin’s.
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5. Attempt any ONE part of the following:
QN
QUESTION
a.
Write a note on H2-Blockers.
H2 ANTAGONISTS :
 These are the first class of highly effective drugs
 for acid-peptic disease.
 Four H2- antagonists cimetidine, ranitidine, famotidine and roxatidine are
available in India; many others are marketed elsewhere.
 Their interaction with H2 receptors has been found to be competitive in case of
cimetidine, ranitidine and roxatidine, but competitive noncompetitive
in case of Famotidine.
Cimetidine was the first H2 blocker to be introduced clinically and is described as the
prototype.
H2 ANTAGONIST PHARMACOLOGICAL EFFECTS
1. Competitive antagonists at the H2 receptors
2. Inhibits secretory function of gastric mucosa.
3. Few other effects than those on gastric secretion.
4. Reduces gastric acid volume & concentration of pepsin
PHARMACOKIN ETICS
Cimetidine is adequately absorbed orally, though bioavailability is 60-80% due to first
pass hepatic metabolism.
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Absorption is not interfered by presence of food in stomach. It crosses placenta and
reaches milk, but penetration in brain is poor because of its hydrophilic nature. About
2/3 of a dose is excreted unchanged in urine and bile, the rest as oxidized metabolites.
The elimination t1/2 is 2-3 hr. Dose reduction is needed in renal failure.

MOST COMMON ADVERSE EFFECTS :
 Diarrhea
 Dizziness
 Headache
 Rash
 Constipation
 Vomiting
 Arthralgia
Toxic Reactions (Mostly Associated
With Cimetidine )
1. Most common (seen in only 1-2% of patients):
diarrhea, dizziness, headache, and rash.
Also constipation, vomiting and arthralgia.
2. CNS effects: slurred speech, delirium, confusion.
Most commonly seen in older patients or those with
liver or kidney impairment .
3. Endocrine function (minor and reversible):
antiandrogen effects, e.g. loss of libido, impotence,
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reduced sperm count
4. Blood dyscrasias.
5. Liver: reversible cholestasis .

