
 

Pharmacology Drugs for USMLE Step 1  
Written by: Owais Mohammad Ahmad  

Pharm  
-​ Immunology, Autonomic, Antimicrobial = 3 
-​ CVS, Endo, GIT, MSK, Hematology = 4  
-​ CNS, Renal, Repro Resp, Psych = 5 
-​  

Immunology  
NFAT transcription factor, specifically, the p-isoform, Nuclear Factor of Activated T cells) is a 
family of transcription factors crucial for T cell activation, immune response, and other 
cellular processes. NFAT proteins regulate gene expression in response to various stimuli, 
including calcium signaling and other signaling pathways. These factors play a critical role in 
T cell development, activation, and differentiation, influencing various aspects of the immune 
system. 

 
-​ Calcineurin is a calcium and calmodulin-dependent serine/threonine phosphatase 

enzyme found in many cell types, particularly in immune cells. It plays a crucial role 
in various cellular processes, especially in the activation of T-cells within the immune 
system. 

-​ Key functions of calcineurin include: 
-​ Dephosphorylating the nuclear factor of activated T-cells (NFAT), a transcription 

factor. 
-​ Facilitating NFAT's movement into the nucleus, which promotes the expression of 

cytokine genes like IL-2, essential for T-cell activation and immune responses. 
 



 

 

 
Show Ami and BAba 4 things (1) PERSONAL state ent ( 2) Research (3) GOld vs Diamond 
(4)  
 
 IκB is an inhibitor of NF-κB, holding it inactive in the cytoplasm until it is 
activated.  Yes, glucocorticoids are known to increase the levels of IκB, 
which contributes to their anti-inflammatory effects. 
FK 506 binding protein 

1.​  

 



 

●​ F = Fujisawa​
 

●​ K = Kanagawa (the Japanese prefecture where the research facility 
was located)​
 

So, FK506 is the discovery code: 

●​ "FK" for the company and location​
 

●​ "506" is just the compound number in their research series 

 
Autonomic  
HY USMLE Q #679 – Pharm / Physio 
What is the effect of Propranolol on SVR ? 
{{c1:: 
Increase SVR}} 
 
Propranolol --> blocks b1 and b2  
What is the effect of labetalol on SVR ? 
{{c2::decrease SVR}} 
labetalol  --> blocks b1 and b2 and blocks alpha 1  
 

 



 

 

 

 



 

 

 
Neurogenic ileus = Neurogenic bowel is the loss of normal bowel function due to a nerve 
problem. It causes constipation and stool leakage or incontinence. Nerve damage may be 
due to a brain or spinal injury or a health condition, such as multiple sclerosis. 
Nicotinic = nicotinic receptors are present at the neuromuscular junction 



 

ACh binds to nicotinic acetylcholine receptors (nAChRs) on the motor end plate of the 
muscle cell.when ACh binds, the channel opens, allowing Na⁺ in and K⁺ out, leading to 
muscle depolarization and contraction. 

Pralidoxime =  reactivating acetylcholinesterase, an enzyme that is inhibited by 
organophosphates 

 

They are called nicotinic receptors because they are activated by nicotine. 

Nicotinic ACh receptors = respond to nicotine (and ACh) 

Muscarinic ACh receptors = respond to muscarine (and ACh) 



 

 



 

 
Correct A  



 

 
TIZANDINE !! MOA is ALpha 2 agonist  

 
Educational objective: 



 

Health care value is increased by interventions that maximize quality (eg, reduced patient morbidity, 
mortality, adverse events) while minimizing total costs of care.  The first step in determining the 
potential value of an intervention (eg, new device) involves conducting a needs assessment, which 
quantifies the baseline scope of the problem and its associated costs. 
Primary = risk factor  
Secondary = Risk factor or Disease, Early diagnosis or early management or management of 
recurrence  “After an ulcer occurred, but healed” 
Tietary  

Active ulcer + managing complications 

 

 

"fovea," meaning "pit" or "ditchFoveolar cells 

●​ Also called surface mucous cells 

Activation of α2 receptors on presynaptic nerve terminals reduces the 
release of norepinephrine (noradrenaline), serving as a negative 
feedback mechanism. 
Phentoalmin vs Phenoxybenzamine  

●​ Phenoxybenzamine forms covalent bonds with receptors → 
irreversible blockade. 

●​ Phentolamine binds non-covalently → reversible blockade. 
 



 

 

 



 

 
HY USMLE Q#798 Pharm  
 
What drug has vasodilatory and antiplatelets effects ? 

-​ {{c4::cilostazol}} 
-​ Yours Aspirin  

Increased cAMP activates protein kinase A (PKA) PKA phosphorylates and inhibits 
platelet activation pathways, particularly those involved in: 
Shape change 
Granule release 
Glycoprotein IIb/IIIa activation (needed for fibrinogen binding and aggregation) 



 

 
They are purified fragments obtained by enzymatic digestion of anti-digoxin antibodies 
(usually from animal sources like sheep or horses). These fragments contain the 
antigen-binding sites (Fab regions) that are specific for digoxin. 
Antimicrobial  
 
MOA Of ribavirin ? 
Inhibits RNA synthesis  
 
Bactericidal drugs  



 

 

 

 

Drugs  MOA  

Penicillin G, V → S 
pneumoniae GAS, GBS, 
Pastrella, Acetinomyces 
Isreali, Niesseria 
Menigitis  
 
 
Penicillinase-sensitive 
penicillin ( amoxicillin 
ampicillin) → 
HHEELPSS 
 
Penicillinase-resistant 
penicillins 

D-Ala-D-Ala structural analog. (D-Ala-D-Ala is a dipeptide  found at the end of the 
peptidoglycan precursors used by bacteria to build their cell wall. 
Penicillin mimics the shape  of the D-Ala-D-Ala portion of the peptidoglycan. 
This allows penicillin to bind to the active site of bacterial transpeptidase enzymes (also called 
penicillin-binding proteins). 

) Bind penicillin-binding proteins (transpeptidases). Block 
transpeptidase cross-linking of peptidoglycan in cell wall. Activate 
autolytic enzymes. Bacteria naturally produce autolysins, enzymes that break down parts of their own 
cell wall. These help in remodeling or dividing the cell. 
When penicillin blocks cell wall synthesis, the balance between building and breaking down the cell wall is disrupted. 
Autolytic enzymes are still active (or become unregulated), but now the bacteria can't repair the damage because 
cross-linking is blocked. 
As a result, these enzymes cause the bacterial cell wall to degrade, leading to cell lysis (bursting). 
 
​ ​  ​  ​  ​ ​  
​ ​ ​  
​ ​ ​ ​  
​ ​ ​ ​ ​ ​ ​ ​
​  
​ ​ ​ ​  
​ ​  



 

(Dicloxacillin, nafcillin, 
oxacillin) → Staph 
Aureus → bulky R 
group blocks access 
of β-lactamase to 
β-lactam ring. 
 
Piperacillin → gram 
neg rode and Pseudo 
monas  
 
 
 
Cephalosporins 
 
 
 
 
 
 
 
 
 
Carbapenems 
Gram ⊕ cocci, gram ⊝ 
rods, and anaerobes. 
Wide spectrum and 
significant adverse 
effects limit use to 
life-threatening 
infections or after 
other drugs have 
failed 
 
 
β-lactamase inhibitors 

 
 
 
 
 
 
 
Organisms typically not covered by 1st–4th generation 
cephalosporins are LAME: Listeria, Atypicals (Chlamydia, 
Mycoplasma), MRSA, and Enterococci. 
 
 
 
β-lactam drugs that inhibit cell wall synthesis but are less 
susceptible to penicillinases. Yes, penicillinases are a type of 
β-lactamase. But not all β-lactamases are penicillinases. 
Bactericidal → The drug kills bacteria directly, rather than just 
stopping them from growing. 
Bactericidal by blocking cell wall synthesis --> Without proper 
cross-linking, the cell wall becomes weak and unstable. --> The 
pressure inside the bacteria causes it to rupture and die 
1st gen → CeFAZolin, Cephalexin, gram ⊕ cocci, Proteus 
mirabilis, E coli, Klebsiella pneumoniae. Cefazolin used prior to 
surgery to prevent S aureus wound infections. 
2nd gen → ceFAClor gram ⊕ cocci, H influenzae, Enterobacter 
aerogenes, Neisseria spp., Serratia marcescens, Proteus 
mirabilis, E coli, Klebsiella pneumoniae. HENS PEK  
3rd gen Ceftriaxone—meningitis, gonorrhea, disseminated Lyme 
disease. Ceftazidime—Pseudomonas. 
4th generation (cefepime)—gram ⊝ organisms, with increase 
activity against Pseudomonas and gram ⊕ organisms. 
5th generation (ceftaroline)—broad gram ⊕ and gram ⊝ organism 
coverage; unlike 1st–4th generation cephalosporins, ceftaroline 
covers MRSA, and Enterococcus faecalis—does not cover 
Pseudomonas. 
 
Amoxicillin- Clavunate, Ampicillin - Subbactam, PT, 
ceftazidime-avibactam 

Aztreonam Less susceptible to β-lactamases. Prevents peptidoglycan 
cross-linking by binding to penicillin- binding protein 3. Synergistic 
with aminoglycosides (Aztreonam enhances the entry and efficacy of 
aminoglycosides by disrupting the bacterial cell wall, leading to a synergistic bactericidal 
effect.) No cross-allergenicity with penicillins. 

Vancomycin Inhibits cell wall peptidoglycan formation by binding D-Ala-D-Ala 
portion of cell wall precursors. Bactericidal against most bacteria 
(bacteriostatic against C difficile) (The concentration of Vancomycin achieved 
in the colon may not always be high enough to exert a rapid bactericidal effect)  



 

 
Protein synthesis inhibitors  
A-site (Aminoacyl site): Acceptor site  
This is where incoming aminoacyl-tRNA molecules bind, bringing the next amino acid to be 
added to the growing polypeptide chain. 
P-site (Peptidyl site): 
This site binds the peptidyl-tRNA, which is the tRNA carrying the growing polypeptide chain. 
E-site (Exit site): 
This is the site where the empty, deacylated tRNA leaves the ribosome after releasing its 
amino acid. 

Aminoglycosides  
Gentamicin, 
Neomycin, Amikacin, 
Tobramycin, 
Streptomycin. 

Bactericidal (It causes the misreading of the genetic code, so the bacteria produce nonfunctional  
proteins. These faulty proteins get inserted into the cell membrane.  
This disrupts the membrane’s integrity, causing leakage and cell damage. 
Most others (e.g., tetracyclines, macrolides) are bacteriostatic because they only block protein production 

without killing the bacteria directly) ; irreversible inhibition of initiation complex 
(Initiator tRNA: Carries the first amino acid (formylmethionine, fMet) to start the protein.) Initiation factors 
(IF-1, IF-2, IF-3): Help guide the proper assembly. 

through binding of the 30S subunit. Can cause misreading of 
mRNA. Also block translocation. (During protein synthesis, mRNA and tRNAs are 

moved through the ribosome by the dynamic process of translocation.)  Require O2 for 
uptake; therefore ineffective against anaerobes. Synergistic with 
β-lactam antibiotics. (penicillin's disruption of the bacterial cell wall enhances aminoglycoside 
penetration and efficacy,)  Neomycin for bowel surgery.   

Tetracycline  Bacteriostatic; bind to 30S and prevent attachment of 
aminoacyl-tRNA.​ Borrelia burgdorferi, M pneumoniae. Drugs’ 
ability to accumulate intracellularly makes them very effective 
against Rickettsia and Chlamydia. Also used to treat acne. 
Doxycycline effective against community-acquired MRSA.​ ​  

Tigecycline  Tetracycline derivative. Binds to 30S, inhibiting protein synthesis. 
Generally bacteriostatic. 

Chloramphenicol  Blocks peptidyltransferase (Peptidyl transferase is an enzyme that catalyzes the addition 

of an amino acid residue in order to grow the polypeptide chain in protein synthesis.) at 50S 
ribosomal subunit. Bacteriostatic. 

Clindamycin  Blocks peptide transfer (translocation) ( translocation is the step where the 
ribosome moves (or "shifts") along the mRNA, so the next codon can be read. 
 ribosome shifts forward one codon. 
The tRNA with the growing peptide moves from the A site → P site. The empty tRNA moves from P site 
→ E site and exits.) 



 

at 50S ribosomal subunit. Bacteriostatic. 
Anaerobic infections (eg, Bacteroides spp., Clostridium 
perfringens) in aspiration pneumonia, lung abscesses, and oral 
infections. Also effective against invasive group A streptococcal 
infection. 

 

Linezolid Inhibits protein synthesis by binding to 50S subunit and preventing 
formation of the initiation complex (Initiator tRNA Carries the first amino acid 
(formylmethionine, fMet) to start the protein. 

Initiation factors (IF-1, IF-2, IF-3): Help guide the proper assembly.)  

Macrolides  inhibit protein synthesis by blocking translocation (( translocation is the step 
where the ribosome moves (or "shifts") along the mRNA, so the next codon can be read. 
 ribosome shifts forward one codon. 
The tRNA with the growing peptide moves from the A site → P site. The empty tRNA moves from P site 

→ E site and exits.)) (“macroslides”); bind to the 23S rRNA of the 50S 
ribosomal subunit. Bacteriostatic. 
Atypical pneumonias (Mycoplasma, Chlamydia, Legionella), STIs 
(Chlamydia), gram ⊕ cocci (streptococcal infections in patients 
allergic to penicillin), and B pertussis. 

Polymyxin  Cation polypeptides that bind to phospholipids on cell membrane 
of gram ⊝ bacteria. Disrupt cell membrane integrity → leakage of 
cellular components → cell death. 

 
Other antimicrobial  



 

​ ​  
Sulfonamides = Gram ⊕, gram ⊝, Nocardia. TMP-SMX for simple UTI.​ ​ ​
Dapsone = Leprosy (lepromatous and tuberculoid), Pneumocystis jirovecii prophylaxis, or treatment 
when used in combination with TMP. ​ ​ ​ ​ ​ ​ ​ ​
Trimethoprim = Combination used for UTIs, Shigella, Salmonella, Pneumocystis jirovecii pneumonia 
treatment and prophylaxis, toxoplasmosis prophylaxis.  
 

Fluoroquinolones Inhibit prokaryotic enzymes topoisomerase II (DNA gyrase) 
(Topoisomerase 2 = Cuts both strands of DNA (double-strand break), passes another segment of DNA 

through, then reseals.)  and topoisomerase IV.  (Topoisomerase 4 = Similar mechanism, but 
specifically decatenates intertwined DNA molecules after replication. 
Decatenation refers to the unlinking or disentangling of connected components, particularly in the context 
of DNA, where it involves the separation of catenated DNA molecules. 
Catenation is the chemical bonding of atoms)  

Bactericidal. Must not be taken with antacids. 
Gram ⊝ rods of urinary and GI tracts (including Pseudomonas), 
some gram ⊕ organisms, otitis externa. 

Daptomycin  Lipopeptide that disrupts cell membranes of gram ⊕ cocci by 
creating transmembrane channels. 

Metronidazole  Forms toxic free radical metabolites in the bacterial cell that 
damage DNA. Bactericidal, antiprotozoal. Anaerobs Baceriodes  



 

Anti TB drugs 



 

 



 

The 
clinical scenario and image show a child with a scaly, itchy scalp and patchy hair loss, which 



 

is classic for tinea capitis, a superficial fungal infection of the scalp. It’s common in children 
and often requires oral antifungal treatment because topical therapy is ineffective due to 
poor penetration into hair follicles. 

 
Hemozoin (HZ), also known as malaria pigment, is a crystalline, brown pigment formed by 
malaria parasites (Plasmodium) in the digestive vacuole of infected red blood cells. It's a 
byproduct of the parasite's digestion of hemoglobin, the protein that carries oxygen in red 
blood cells. Hemozoin is released into circulation during the parasite's life cycle and can 
accumulate in immune cells 

Patient is tx w/ chloroquine followed by primaquine what is the benefit of the primaquine? 

Correct = Tx exo erythrocytic parasites|| NBME 25 B3 Q6  

Yours = tx chloruqine resistence parasites ( Treatment with chloroquine alone will eliminate 
parasites circulating in the blood but will not affect liver hypnozoites. Addition of primaquine 
effectively treats these liver forms and prevents relapsing infection.)  



 

Antivirals  

Nucleosides are made up of a 
nitrogenous base and a sugar (ribose or deoxyribose), while 
nucleotides also contain one or more phosphate groups



 



 



 

 

CVS  

 
Drugs that increase cGMP is BNP Neseritide, Sildenfil and Nitrates  
 
Hydralazine and Nitroprusside  

HY USMLE Q #1044 – Cardio 

https://www.youtube.com/hashtag/1044


 

 3 days left !!!! 
 
What increase coronary blood flow  after NE adminsitration ?  
{{c1::adenosine  
}} 
increase Blood flow adenosine is vasodialtor  
more ATP use which will break down into adenosine  
adensonine increase cardiac pain  
 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 

 



 

Correct is D yours A 
 

 

 

 



 

 
 
Ivabradine: IVabradine prolongs slow depolarization (phase “IV”) by selectively inhibiting 
“funny” sodium channels (If). 
They were named "funny" due to their distinctive activation behavior. These channels 
contribute to the spontaneous depolarization during the pacemaker potential in the sinoatrial 
(SA) node of the heart, helping generate rhythmic heartbeat. They conduct both sodium 
(Na⁺) and potassium (K⁺) ions (though primarily sodium influx). 
They are found in the SA node ​
ENdo  
 



 

For SU it you thought they cause WL but they cause weight gain, For Canagliflozins  you 
forgot orthostatic hypotension, you forgot amylin and its effect in causing decrease gastric 
emptying, and amylin sdeeffect, also, amylin”Amyo = starch” and In means polypeptide 



 

You 
for got about liothyronine 



 

2 time liothyronine wrong 

 

 
GIT  



 

​

H2 Blockers u forgot gastritis, PPI you forgot AIN, Ca Carbonate ( milkaliki) 

 
Parietal cells are 80% of them are found in the stomach, mainly in the stomach body and 
fundus. 
Magnesium = Diarrhea, Bismuth compounds, such as bismuth oxychloride or bismuth salts, 
tend to be more soluble in acidic solutions.   



 

 
While ondansetron mainly blocks 5-HT3 receptors, it influences 
serotonergic pathways. Serotonin syndrome occurs due to excessive 
serotonergic activity in the central nervous system, often from combined or 
excessive serotonergic agents. 
Octeroride → carcinoid tumors  



 

​
Docusate MOA of decrease surface tension  
MSK  



 

"leuko-" meaning white, referring to leukocytes, and "triene" meaning three conjugated double 
bonds. 
Function. Lipase is an enzyme that breaks down triglycerides into free fatty acids and 
glycerol by catalyzing the hydrolysis of the ester bonds in triglycerides. 
YOU FORGOT ABOUT TBXA2 ONLY produced by COX 1 !!!!!! 

PGE1 (and PGE2) & PGI2 (prostacyclin) → vasodilation 

Gs protein-coupled → ↑ adenylate cyclase → ↑ cAMP → smooth muscle relaxation → 
vasodilation 

PGF2α s Gq protein-coupled → activates phospholipase C → ↑ IP3/DAG → ↑ intracellular 
Ca²⁺ → smooth muscle contraction → uterine contraction 

YOU 
FORGOT AOUT THEadverse effects of aspriinthat at intermediate dose they cause 
antipyretic and analgesic 



 

You forgot 
the other adverse effects of NSAID like AIN and renal ischemia and aplstic anemia and 
you for gor the enzyme that inhibits dihydroorate dehydrogenease For Bipshophate 
you forgot metstatic bone disease. 

 
Forgot metastatic bone disease 

g), tumor cells in the bone microenvironment release factors (e.g., PTHrP, cytokines) that: 

➡ Stimulate osteoclast activity → increase bone resorptio 

Which agen prevents the releases of autacoid? 

cromolyn sodium  

 



 

hormones, are biologically active substances produced locally in the 
body that have short-lived, localized effects.  

Yours = Inhaled ipratropium --> No use for asthma  

These drugs block muscarinic (M3) receptors → cause 
bronchodilation by inhibiting vagally mediated bronchoconstriction. 

asthma, the primary problem is airway inflammation and bronchial 
hyperresponsiveness — not just bronchospasm due to cholinergic 
tone. 

✅ The mainstay of asthma therapy focuses on: 

Reducing inflammation → inhaled corticosteroids (ICS) 

Relaxing airway smooth muscle → β2 agonists (SABA/LABA)

 

TUBULAR SECRETION → Diuretics or low dose salicylates or tubular reabsorption 
probenecid or high dose salicylates Pleboticuase is a uricase 



 

 



 

 
TNF-alpha is a key mediator in the inflammatory cascade, activating cells, 
recruiting other immune cells, and triggering the release of other inflammatory 
molecules.  
 
Hematology  
Hydroxyurea → 2 times wrong mehlman DoC  1 

Bortezomib = Presentation of antigens to CD8+ T lymphocytes 

All nucleated cells present intracellular peptides (including viral or tumor antigens) on MHC 
Class I molecules. These peptides are degraded by proteasome --> peptides are transported 
to the ER by TAP loaded onto MHC I --> transported to cell surfaces --> recognized by CD8+ 
T cells via TCR 

Bortezomib = proteasome inhibitor --> Inhibiting the proteasome → decreased generation of 
peptides for MHC I presentation --> reduced activation of CD8+ T cell --> less MHC I 
presentation -->MORE apoptosis  

In the human body, mature red blood cells and blood platelets are not nucleated, meaning 
they lack a nucleus. Prokaryotic cells, such as bacteria, also lack a nucleus. Additionally, 
cornified cells in the skin, hair, and nails are not nucleated.  



 

HIT type 1 > 100, 000 platelets 



 



 

HY USMLE Q#798 Pharm  
What drug has vasodilatory and antiplatelets effects ? 

-​ {{c4::cilostazol}} 
-​ Yours Aspirin  

Increased cAMP activates protein kinase A (PKA) PKA phosphorylates and inhibits 
platelet activation pathways, particularly those involved in: 
Shape change 
Granule release 
Glycoprotein IIb/IIIa activation (needed for fibrinogen binding and aggregation) 



 



 



 



 



 



 



 

 
​
CNS 



 

 
Phase 2: After initial depolarization, the receptor channels become desensitized or 
inactivated, leading to a reduction in muscle response over time, resembling 
non-depolarizing blockade. 



 



 



 



 



 



 



 

 
NBME 137 Q 9  
What is an adverse effect of opioids ? 
{{c2::pruritus }} 
Opioids induced histamine  release from mast callers  
 
Free 137 Q 29 B4  
 



 

62M 
(1) postop pain in the knee 
What is the NBS ? 
 
Femoral nerve block w/ {{c8::bupivacine }} 
 
Yours = Oxygen  

 



 

 
 
Renal  



 

 



 



 



 

 
Psych  

What is the MoA of trazodone? 

primarily blocks 5-HT2, alpha1-adrenergic, and 

H1 receptors and inhibits 5HT reuptake 



 

 

 
  



 

 
 
Repro 



 



 



 



 

 
 
Resp 



 



 

 
Gram positive  
4 rods  
 
9 Cocci  
 
2 filamentous rods  
 
Gram negative  



 

 
Fungus 
10 
B, C, H, P (4) 
C, A (2)  
Mucormycosis, Cryptococcus (2)  
Sporothrix and PCP (2)  
Virus DNA and RNA  
​ ​ ​ ​  
​ NBME 25 B2 Q24 2 times ​ ​ ​ ​  

The test for Bartonella henselae is positive. A biopsy specimen of this lymph node is most 
likely to show which of the following histologic patterns?  

-​ Yours = Neutrophili nonspecific, Correct = Granulomas containing stellate 
microabscesses, Histologic examination typically demonstrates necrotizing 
granulomas with stellate (star-shaped) microabscesses. Multinucleated giant cells 
may or may not be present. 

Free 137 B4 Q 10 

31F  

(1) 1 day of fever and  

(2) sore throat  

(3) musle aches  

(4) vesicles on both tonsils  

(5) Strep Neg  

What is the tx ? 

{{c2::Ibuprofen }} 

Your= Amox 

Cox = Vesicles on tonsils  

HSV pharyngitis = Vesi on anterior mouth, gingiva, lips and tongue  



 

 

Correct= E  

 

​ ​ ​ ​  
​ ​ ​  
​ ​  
 


	HY USMLE Q #1044 – Cardio 

