Aminoglycosides

Match the following drugs:

1. spectinomycin 2.  Streptomycin  3.  Tobramycin 4.  Neomycin 5.  Amikacin 6.  Polymyxin

a) a topical antibacterial drug acts by disrupting membrane lipid.






(6) Polymyxin
b) the drug is not commonly used in gram negative infections, but used in the treatment of infection caused by yersinia pestis.
(2) Streptomycin
c) the drug’s only clinical use is in the treatment of gonorrhea.  






(1) spectinomycin
d) an aminoglycoside which is less susceptible to aminoglycoside inactivating enzymes.



(5) Amikacin
seq level1 \h \r0 

seq level2 \h \r0 Match the following 

1.  Gentamicin 2.  Paromomycin 3.  Neomycin 4.  Streptomycin 5.  Amikacin

a) associated with optic nerve dysfunction.



(4)  Streptomycin
b) used to sterilize the bowel & useful in hepatic coma.


(3)  Neomycin
c) one of the above drugs used in the treatment of intestinal amebiasis.
(2) Paromomycin
d) one of the above drugs used in the treatment of tularemia       

(4) Streptomycin
seq level1 \h \r0 

seq level2 \h \r0 All following are specific uses of aminoglycosides except....                             

a) Pseudomonas infection is effectively treated with ticarcillin or ceftazidime + Amikacin.

b) Streptomycin has proven effectiveness against myc. tuberculosis among aminoglycosides.

c) Gentamicin and neomycin could be used topically/ locally or for ocular infections.

d) Primary indication of spectinomycin is community acquired gram positive infection. (Only clinical indication is for the treatment of resistant gonococcal infection)
e) Neomycin is used for gut sterilization for bowel  surgery.         

seq level1 \h \r0 

seq level2 \h \r0 Which of the following statement is not correct about aminoglycosides?

a) they bind to the receptors on 30s ribosomal subunits.

b) they interfere with the “initiation complex of ” peptide chain.

c) they induce misreading of the code on mRNA template, causing incorporation of incorrect amino acids into peptide chain.

d) resistance to aminoglycosides is due to peptidyltransferase. (chloramphenicol)  (NB: Inactivation of aminoglycosides are by adenylation, acetylation, or phosphorylation.)

e) they breakup polysomes into nonfunctional monosomes.         

Chloramphenicol Questions

All are true about vancomycin resistance except:

a) VRE vancomycin resistant enterococci has decreased affinity to cell wall precursors, D‑alanyl‑D‑lactate.

b) Resistance could occur due to decreased access  to the site of action.

c) Flushing, pruritus, redness of face &  neck could occur with I.V. administration.

d) ancomycin is used in C.difficile infection & effective in MRSA.

e) It acts on non‑growning, non‑proliferting organism and a very good  bacteriostatic agent.

f) It is also available as oral preparation.       

seq level1 \h \r0 

seq level2 \h \r0 All statements about erythromycin are true except:

a) it can be used for the mild to moderate infections of pneumococcus in patients with history of penicillin allergy. 

b) it is an effective drug in legionnaires' disease, mycoplasma pneumonia and whooping cough.

c) plasma levels of digoxin, cyclosporine, warfarin carbamazapine, theophylline can increase. 

d) has good CSF penetration and could be used in   CNS infections.

e) it can produce hepatitis, particularly in a  pregnant woman.

seq level1 \h \r0 

seq level2 \h \r0 All statements about clindamycin are true except:

a) it is effective against anaerobic infections like B.fragilis

b) mechanism of action is similar to erythromycin.

c) it has very less CNS penetration

d)  it is effective in the treatment of acne.

e) Bone  marrow stimulation can be seen with this drug. (  seen w/ erythropoeitin, G-CSF, GM-CSF

seq level1 \h \r0 

seq level2 \h \r0 All statements about chloramphenicol are true except:

a) can inhibit protein synthesis of inner mitochondrial membrane.

b) can produce Herxheimer reaction.

c) phenobarbitone can enhance the metabolism of   chloramphenicol.

d) can be used in anaerobic infections and PID.      

e)  may produce staining of teeth.                             

seq level1 \h \r0 

seq level2 \h \r0 All statements about chloramphenicol are true except...

a) it acts by inhibiting peptidyltransferase. 

b) in premature children it can produce c.v. collapse, hypothermia, hypotonia, distension of the abdomen, irregular respir. & ashen gray cyanosis.

c) photosensitivity is very frequent.                          

d) well distributed, crosses BBB, serous cavities  & secreted into milk. 

e) due to very serious toxic effect usually restricted to treatment of serious infection in which suitable alternative is not available.

seq level1 \h \r0 

seq level2 \h \r0 All the statements about chloramphenicol are true except...

a) use of chloramphenicol could be associated with idiopathic reaction leading to aplastic anemia,  pancytopenia and most cases are fatal due to hemorrhage & infection. 

b) surviving people of aplastic reaction may develop leukemia in their later life.

c) it can be associated with pseudomembranous colitis.

d) alopecia is a specific feature.                               

e) can inhibit the metabolism of tolbutamide, cyclophosphamide and warfarin.

Introductory Antimicrobial Drugs Questions

Matching the mechanism of action:

1. polymyxin

a. interference with DNA synthesis and inhibits gyrase

2. tetracycline

b. inhibit protein synthesis by binding to 30s ribosomal subunits

3. rifampin

c. inhibits prokaryotic DNA dependent RNA polymerase.
4. nalidixic acid
d. inhibits protein synthesis by binding to 50s ribosomal subunits

5 clindamycin

e. a cation detergent destroys lipoproteins of the cell membrane 

6. penicillin

f.  preferentially binds to ergosterol and inhibit cell membrane synthesis.

7. vancomycin

Answers:
 a.4  (quinolone)

 b.2  (and aminoglycosides)

c.3   (Rifampin turns body secretions Red/orange) 

d.5  (also chloramphenicol and erythromycin – bacteriostatic drugs)    

e.1  (form of pores and membranes)

What is the mechanism of action of sulfonamide?

a. inhibits dihydrofolate reductase

b. preferentially binds with ergosterol and inhibits membrane synth  (fungal)

c. inhibits pro synthesis by binding to 30s ribosomal subunits

d. inhibits bact gyrases  

e.inhibits dihydropteroate synthase 

Answer:e

Kernicterus can occur in neonates and premature children if one of the following drugs is administered:

a. trimethoprin

b. vancomycin

c. primaquine

d. aminoglycoside

e. sulfonamide 


Answer: e – sulfonamide displaces bilirubin binding site( free bilirubin( brain (neonates BBB leaky)

All the following drugs are contraindicated in pregnancy EXCEPT:

a. metrondazole

b. aminoglycoside

c. penicilllin

d. chloramphenicol

e. quinolone

Answer: c (bcz less teratogenic)

The drug of choice in the treatment of disseminated gram negative infection by pseudomonas is

a. cepahlosporin  

b. nitrofurantoin

c. erythromycin

d. trimethoprim

e. clindamycin

Answer:  a - you need a bacteriocidal drug for serious infections like pseudomonas

Elimination of most of the antibiotics depends on renal function.  

Howerever,  elimination halflife of one of the following drugs is not significantly altered in renal dysfunction:

a. nalidixic acid

b. nafcillin

c. nitrofurantoin

d. tetracycline

e. vancomycin

Answer:b  (it is eliminated in the biliary tract)

AntiMicrobials

Matching the mechanism of action!

1.Polymyxin     2.  Tetracycline 3.  Rifampin  4.  Nalidixic acid  5.  Clindamycin 6.  Pencillin 7.  Vancomycin                  

a) Interfere with DNA synthesis & inhibit gyrase. 

b) Inhibits protein synthesis by binding to 30s ribosomal subunits.

c) Inhibits the prokaryotic DNA dependent RNA polymerase. 

d) Inhibits protein synthesis by binding to 50s ribosomal subunits. 

e) A cationic detergent, destroys lipoproteins  of the cell membrane.

seq level1 \h \r0 

seq level2 \h \r0 What is the mechanism of action of sulfonamide?

a) Inhibits dihydrofolate reductase. 

b) Preferentially binds with ergosterol and inhibits cell membrane synthesis.

c) Inhibits protein synthesis by binding to 30s ribosomal subunits. 

d) Inibits bacterial gyrases.

e) Inhibits dihydropteroate synthase.                    

seq level1 \h \r0 

seq level2 \h \r0 Kernicterus can occur in neonates and premature children if one of the following drugs is administered.

a) trimethoprim 

b) vancomycin

c) primaquine

d) aminoglycoside   

e) sulfonamide        

seq level1 \h \r0 

seq level2 \h \r0 All the following drugs are contraindicated in pregnancy except.

a) metronidazole 

b) amino glycoside

c) penicillin

d) chloramphenicol

e) quinolone        

seq level1 \h \r0 

seq level2 \h \r0 The drug of choice in the treatment of disseminated gram negative infection caused by pseudomonas is....

a) cephalosporin

b) nitrofurantoin

c) erythromycin

d) trimethoprim

e) clindamycin 

seq level1 \h \r0 

seq level2 \h \r0 Elimination of most of the antibiotics depends on renal function.  However, the elimination half life of one of the following drugs is not significantly altered in renal dysfunction

a) nalidixic acid

b) nafcillin

c) nitrofurantoin

d) tetracycline   

e) vancomycin  

Penicillins

All the following statements about phenazopyridine are true except...

a) it is used with urinary antiseptics like sulfisoxazole & sulfamethazole.

b) it can relieve symptom of dysuria.

c) over dosage can produce methemoglobinemia.

d) it produces red colored urine.

e) it acts as a bacteriostatic drug.                                                  

What is the mechanism of action of penicillin?

a) inhibits topoisomerase

b) inhibits peptidyltransferase

c) inhibits penicillinase enzyme                                 

d) inhibits transpeptidase                                         

e) none of the above                                                 

One of the following drugs is associated with maculopapular rash, especially if administered to a patient with viral infection (infectious mononucleosis).  The drug produces a high incidence of diarrhea.

a) piperacillin

b) ticarcillin 

c) penicillin G 

d) ampicillin 

e) methicillin 

All the following statements about penicillins are true except:

a) all penicillins are ineffective against virus rickettsiae, malaria, amoebae or fungus  

b) treponema pallidum, borrelia burgdorferi is most sensitive to penicillin.                          

c) concentrations of penicillin are found low in prostatic fluid, CSF and intra ocular fluids.

d) benzathine penicillin G is absorbed very rapidly from i.m. site & produces short duration of  action & could be used in emergency conditions.

e) penicillins are eliminated by glomerular filtration and renal tubular secretion.             

Match the following drugs.

1.  Penicillin G (Benzylpenicillin)  2. Procain penicillin  3.Benzathine penicillin  4.Penicillin V

a) a repository form of preparation it acts for about 12 to 24 hours.

(2) Procain penicillin
b) soluble form of preparation given i.v. frequently, every 4th hour.

(1) Penicillin G (Benzyl penicillin)
c) low soluble preparation effective levels can be maintained for 3 to 4 weeks.
(3) Benzathine penicillin
d) an acid resistant preparation.                               



(4) Penicillin V
Match the following drugs.                    

1.  Mezlocillin  2. Carbenicillin  3.  Methicillin  4.  Penicillin V 5.  Amoxacillin 6.  Clavulanic acid      

a) associated with platelet dysfunction 
(2) Carbenicillin
b) causes interstial nephritis

(3) Methicillin
c) inhibits beta‑lactamase enzyme                 (6) Clavulanic acid
          

Penicillin Questions

Mechanism of actions by penicillins?

a. inhibits topoisomerase

b. inhibits peptidyltransferase

c. inhibits penicillinase enz

d. inhibits transpeptidase

e. none of the above


Answer:  D (transpeptidase cross links peptidoglycans of cell wall)

Match

1. penicillin G


a. repository form, duration of action lasts for 12-24 hrs

2. procaine penicillin G

b. soluble form, given frequently, 4 Q/d (via injections)

3. benzathine penicillin

c. low solubility, effective drug, can be maintained for wks

4. penicillin V


d. acid resistant drug

Answers: 
a.2 (repository form allows slow absorption, hence long duration)

b.1 (AKA benzyl penicillin, common IV use in ER for meningitis)

c.3 (propholaxis)

d.4 (for mild infections and propholaxis)
Match

1. mezlocillin

a. platelet dysfunction

2. carbenicillin

b. acute interstitial nephritis

3. methicillin

c. inhibits beta lactamase enzyme

4. penicillin V

5. amoxicillin

6. clavulanic acid


Answers:
a. 2 (anti-Pseudomonas drug)



b. 3 (only parenteral administration, rarely used due to toxicity)



c. 6 (usually used in combo with penicillins)

All the following about penicillins are true except:

a. none are effective against infections caused by malarial parasites, rickettsiae, amoebae, fungi, or viruses

b. Treponema pallidum, Borrelia burgdorferi are most sensitive to penicillin

c. Concentrations of penicillins are found very low in prostatic fluid, CSF, and intraocular fluids.

d. they are eliminated by glomerular filtration and renal tubular secretion

e. benzathine penicillin G is absorbed very rapidly from IM site, produces short duration of action and could be used in acute emergency conditions.

Answer: e (benzathine penicillin is slowly absorbed from the site of injection and 

                              is usually used as a prophylaxis)
One of the following drugs is associated with maculopapular skin rash, esp if administered to a pt with viral infections (infectious mononucleosis).  The drug also produces high incidence of diarrhea.  

a. Piperacillin

b. Ticarcillin

c. Ampicillin

d. Penicillin G

e. Methicillin


Answer: c (broad-spectrum penicillin)
All of the following statements are correct except:

a. Imipenem is degraded in kidney and could produce therapeutic failure.

b. Imipenem, like other beta lactam antibiotics, binds with PBP and disrupts cell wall synthesis.

c. Aztreonam is effective against Pseudomonas

d. Bacitracin is not used for systemic infections.

e. Sulbactam is used to inhibit the degradation of imipenem in the kidney.


Answer: e (sulbactam is a beta-lactamase inhibitor, eg in combo w/ ampicillin)

Cephalosporins

All the following statements are true except:

a) imipenem is degraded in kidney and could produce therapeutic failure.

b) imipenem, like penicillin binds with PBPs & disrupts cell wall synthesis.

c) aztreonam is effective against pseudomonas.      

d) sulbactam is used to inhibit the degradation of imipenem in the kidney.

e) bacitracin is not used for systemic infections.     

2nd generation cephalosporin that is very effective against H.influenza:

a) cefuroxime (& cefaclor) – both enter CSF

b) cefazoline  
- 1st generation  

c) ceftizoxime 
- 3rd generation (B. fragilis)

d) moxalactam
- 3rd generation (B. fragilis)

e) ceftazidime
- 3rd generation (Pseudomonas spp)
3rd generation cephalosporine very effective against Pseudomonas spp::

a) moxalactam
- 3rd generation (B. fragilis)

b) ceftizoxime
- 3rd generation (B. fragilis)

c) cefotetan    
- 2nd generation (B. fragilis)

d) ceftazidime
- 3rd generation (Pseudomonas spp)
e) cefoxitin    
- 2nd generation (B. fragilis)

The drug which has increased stability from hydrolysis by plasmid mediated beta‑lactamases & useful in gram negative resistant bacilli of third generation cephalosporins.

a) cephalothin

b) cefamandole

c) cefoperazone

d) ceftrioxone   

e) cefepime      
- 4th generation

Match the following drugs.

1.cefamandole 2.ceftrioxone 3.cefoperazone 4.cefuroxime 5.ceftizoxime 6.cefoxitin 7.ceftazidime

a) 2nd generation, biliary excretion 



- cefamandole
b) 2nd generation, enters into CSF                     

- cefuroxime
c) 2nd generation, very effective against B.fragilis

- cefoxitin
d) 3rd generation, very effective against Pseudomonas spp.
- ceftazidime
Which of the following drugs would cause inhibition of vit.K dependent factors, leading to hypoprothrombinemia? 

a) cefazoline 

b) cephalexine 

c) cefoxitin

d) cefaclor

e) cefoperozone     (along w/ moxalactam (3rd) & cefamandole (2nd) ( 3 drugs excreted thru biliary system)                                         

Drug used in Clotting & Bleeding Disorder

1. Which is DOC in treatment of patients w/ MI to ( clotting & to open his occluded artery, which acts by activation of plasminogen ( plasmin?

a) tenecteplase (derivative of tPA)

b) heparin (d.n. act by activating plasminogen, but works via Anti-thrombin III)

c) warfarin (by acting on vit K-dependent factors)

d) enoxaparin

e) dalteparin
     commonly used low MW heparin—used b/c heparin is assoc. w/ many AE

f) danaparoid

2. A 55 y.o. male patient, suffering from multiple pulmonary emboli was admitted to KGH.  Which of the following drug(s) can be used for the patient?

a) tPA (to dissolve & dislodge the already occluded artery)

b) heparin (has no effect on already formed clot)

c) warfarin (also useful when patient has already dissolved clot—to prevent from further recurrence)

d) all of the above

e) protamine (nuclease that reverse the effect of heparin (via neutralizing heparin)—used in open heart surgery)

3. Which one of the following is used for the rapid reversal in warfarin over-dosage effects?  (in overdose, you will see hemorrhage) 

a) Aminocaproic acid      Anti-fibrinolytic agent (opposite effect of tPA, streptokinase, urokinase) —

b) Tranexamic acid 
      Inhibits conversion of plasminogen ( plasmin & (clotting ability

c) protamine (anti-heparin)

d) abciximah, dipyridamole (prevents thrombosis on artificial valves), ticlopidine (anti-platelet activity like aspirin)

e) vit k (not for rapid reversal—n eed time to synthesize prothrombin & factors VII, IX & X—thrombin)

f) none of the above

Best choice – transfusion or full plasma ( that can repair all the factors necessary for coagulation!

Sulfonamides Questions:

All of the following are AE’s of sulfonamides except:

a. can displace bilirubin binding sites

b. can produce hematuria

c. can produce increased hypoglycemia with tolbutamide in a patient who is well-maintained

d. can cause increased anti-coagulation effect with warfarin

e. can produce Fanconi Syndrome 

f. produces lupus

g. cause Stevens-Johnson syndrome

Answer: e – actually caused by out-dated tetracycline (RTA, nephrosis, aciduria)

All of the following statements about sulfonamides are correct except:

a. crystalluria more lifely to occur if the urinary pH is more acidic

b. resistance can develop as a result of decreased intracellular accumulation

c. resistance can develop as a result of extra-cellular sources of PABA

d. excess production of PABA is implicated in resistance

e. they can be used in infections caused by E. coli, Nocardia, and Chlamydia

f.  Presence of methionine antagonizes the action of sulfonamides


Answer: f

Match the following drugs:

1.sulfacetamide

2.mafenide

3.sulfasalizine

4.silver sulfadiazine

5 cotrimaxazole

6. phthalylsulfathiazole

a. associated with carbonic anhydrase inhibition and could produce acidosis 

b. drug of choice in Pnuemocystis carinii pneumonia  infections 

c. used in opthalmic infections

d. used in intestinal bacillary infection

e. the drug is broken down in the gut into an anti-inflammatory and could be useful in the 

treatment of ulcerative colitis and regional ileus 

Answers:  a.2   b.5 (SMX-TMP)   c.1   d.6   e.3

Which will produce synergistic effect, resulting in bactericidal activity with sulfamethoxazole?

a. triacinolone   (steroid)

b. tryptophan  (aa)

c. trimethoprim

d. thiazide

e. cyclosporin

Answer:  c

All the statements about Phenazopyridine are true except:

a. it is used with urinary antiseptics with sulfisoxazole and sulfamethazole

b. it can relieve symptoms of dysuria, frequency, and urgency

c. over dosage can produce methemoglobinemia

d. it produces red colored urine (or orange)
e. it acts as a bacteriostatic agent


Answer:  e  (it has no antibacterial action, but is a urinary analgesic)

Sulfonamides Questions:

Stevens-Johnsons Syndrome:

a. can displace bilirubin binding sites

b. can produce hematuria

c. can produce increased hypoglycemia with tolbutamide in a patient who is well-maintained

d. can cause increased anti-coagulation effect with warfarin

e. can produce Fanconi Syndrome 

f. produces lupus

Answer: e – actually caused by tetracycline

All of the following statements about sulfonamides are correct except:

a. crystalluria more lifely to occur if the urinary pH is more than 7.5  

b. resistance can develope as a result of decreased intracellular accumulation

c. resistance can develope as a result of extra-cellular sources of PABA

d. excess production of PABA is implicated in resistance

e. they can be used in infections caused by E. coli, Nocardia, and Chlamydia

Answer: a

Match the following drugs:

1.sulfacetamide

2.mafenide

3.sulfasalizine

4.silver sulfadiazine

5 cotrimaxazole

6. phthalylsulfathiazole

a. associated with carbonic anhydrase inhibition and could produce acidosis 

b. drug of choice in Pnuemocystis carinii pneumonia  infections 

c. used in opthalmic infections

d. used in intestinal bacillary infection

e. the drug is broken down in the gut into an anti-inflammatory and could be useful in the 

treatment of ulcerative colitis and regional ileus 

Answers:  a.2   b.5   c.1   d.6   e.3

Tetracycline Questions:

Which is the correct mechanism of action of tetracyclines?

A) inhibits RNA dependent DNA polymerase.  (RT ( AZT)

B) inhibits DNA dependent RNA polymerase.
(Rifampin) 

C) inhibits ribosomal peptidyl transferase.
(Chloramphenicol)

D) inhibits binding of aminoacyl‑tRNA molecule to bacterial ribosomes.

E) interfere with membrane permeability by interfering the synthesis of ergosterol. (Azoles)

seq level1 \h \r0 

seq level2 \h \r0 All the following statements concerning tetracycline are true except...

A) tetracyclines cross placental barrier and are secreted into the milk.

B) doxycycline excreted mainly in the feces.                             

C) half life of doxycycline and minocycline are longer than tetracycline or demeclocycline.

D) tetracylines are chelating drugs, could produce tooth enamel dysplasia, crown deformities and irregularities in bone growth. 

E) doxycycline is most likely to accumulate in renal insufficiency.

F) efficacy of T.C. decreases in patients taking antacids.        

seq level1 \h \r0 

seq level2 \h \r0 All the following statements are true about therapeutic uses of tetracycline except...

A) they are used in rocky mountain spotted fever.  

B) tetracyclines are highly effective in the treatment of pneumonia caused by mycoplasma.

C) it  is a drug of choice in meningococcal meningitis.  (very high resistance – bacteriostatic; used bacteriocidal PCN or Cephalosporin)

D) demeclocycline has an inhibitory action of ADH in renal tubule and used in SIADH.

E) tetracycline can be used in the treatment of acne (also use clindomycin)

Matching:  seq level1 \h \r0 

seq level2 \h \r0 1.  Demeclocycline 2.  Minocycline  3.  Doxycycline  4.  Degraded tetracycline.

A) drug is excreted almost entirely in feces via biliary mechanism.  It does not require dosage adjustment in pt w/ renal impairment.  
(3) Doxycycline
B) albuminuria, glycosuria, aminoaciduria & renal tubular acidosis are characteristics of one the above drugs. 


(4) Degraded tetracycline
C) all tetracyclines can produce photosensitivity rxn but one of the above presents more frequently & severe.


(1) Demeclocycline
D) vestibular toxicity is unique to one of the above drugs.







(2) Minocycline
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