




	Immunopharmacology drugs

Immunosuppressive agents (4 classes)

1. Helper T-cell blockers

• Cyclosporine: binds intracell protein cyclophilin & inhib calcineurin phosphatase ( block activ of nucl. factor of activ. T-cells (NF-AT) trnsc factor ( blocks IL-2 transcrip (normally, NFAT stim. IL-2); Use combo w/ prednisone for renal, hepatic, cardiac transplants; [Adverse:nephrotox (75%), neurotox., GI prbl, hypertens, hyper K, diabetes onset]

    • Tacrolimus: acts same mech as Cyclo., but 50-100X more potent, Use: liver transplant; [Adverse: see Cycl, but ( hypt, ( neuro (hdache), hair loss] 

2. Glucocorticosteroids

    • Prednisone: Use: 1) prophyl use (prevent grft rejec), 2) during GVHD [Adverse: major side effects b/c high doses for immunosupp]
3. Cytotoxic drugs: prevent clonal expansion of B and T cells
    • Azathioprine: use w/ cyclosporine and/or prednisone for prophylaxis of organ transplant rejection, disrupts DNA/RNA syn., 

    • Mycophenolate mofetil: hydrolyzed in blood to mycophenolic acid (MPA), active agent: suppress lymphocyte prolif & Ab prod by B cells
    • *Cyclosphosphamide: alkylating agent, alkylates DNA (mainly proliferating), suppress lymphoid elements for bone marrow transplants 

    • *Methotrexate: use in combo with cyclosporine for prophylaxis of GVHD, results in ( biosyn of thymidylate & purines (require folate)

4. Antibody reagents

    • Lymphocyte immune globulin (Atgam®): lysing Ab (causes T cells to lyse and inhibits normal T response), 

    • Rh(D) immune globulin: blocks sensit of Rh-neg mothers to D antigen of Rh-pos offspring (occurs during miscarriage, ectopic, & parturition)
Immunostimulants

Natural agents

   Bacille Calmette-Guérin (BCG): attenuated live strain of Mycobacterium bovis, Use: intravesical therapy of superficial bladder cancer
Synthetic agents

   Levamisole hydrochloride: use with 5-FU in resected pt w/ Dukes C colon cancer

   Intravenous immune globulin (IVIG): Act by replcmnt ther. in primary immune-def. dis. like X-linked aggammaglobulinemia; Contraind: pt with IgA def
Cytokines

   Interferons: ( viral replic. And modulate immune responses, Note: lower doses are immunostimulatory (NK cells, Mphages, and Tc cells)

   Recombinant Interleukin 2 (rIL-2): use for metastatic renal cancer [IL-2 acts by inducing prolif and diff of helper and cytotoxic T cells]
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Anti-Diabetic Drugs


�
MOA�
Use�
Pharm�
Adverse�
Contraind.�
Drug interac.�
�
Insulin preparations: Use mainly for Type I, sometimes for Type II, ineffective orally�
�
Regular insulin�
Binds receptor and targets in liver, adipose, m. cells: (tyrosine kinase activity) effect hypoglycemia and ( fuel storage�
Before b-fast and after supper�
Rapid-acting�
1. Related to OD (hypoglycemia)


2. And allergies (urticaria)


3. Lipodystrophy @ injection site


4. Insulin resis (due to excess insulin or antibodies to insulin, or insulin antag such as glucocorticoids)�
Fasting, exercise, illness, stress & drugs like propanolol can alter sensitivity to insulin to hypoglycemic levels�
�
Isophane insulin suspension (NPH) &  Lente insulin�
�
Maintain basal levels b/w meals, through night & in morning�
Intermed- acting�
�
�
�
�
�
�
�
�
�
�
Ultralente insulin�
�
�
Slow acting�
�
�
�



Sulfonylureas�



(Bind to ATP-sens K channels of Pacr. Beta cells and cause cell depol & Ca channel act ( Ca influx & insulin influx�



(Use for Type II only (not Type I) pts with func. Beta cells


(Use for Type II pt not controlled by diet�
( Orally active


( Bound to plasma proteins


(2nd gen RX have shorter ½ lives but longer duration


(Metab by liver and excreted urine�
( OD and hypoglycemia (long ½ life ( ( hypoglycemia)


( allergic rxn


( hepatic tox.


( “disulfiram” rxn w/ EtOH�



( IDDM (Type I)


( pregnancy


( lactation


( hepatic or renal insufficiency�



Potenitate ADH on collecting duct (cause hyponatremia (Adverse effect)�
�
Tolbutamide


Chlorpropamide


Acetohexamide�
�
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�
�
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�
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Glyburide


Glipizide


Glimepiride�
�
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�
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�
�
�
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�
�
Biguanides


Metformin





Phenformin w/drawn due to lactic acidosis�
(Do not stimulate Insulin release


( ( glucose uptake by skel m. and ( hepatic glucose output�
�
Orally


�
( Lactic acidosis


( if MI or septicemia stop immediately�
Hepatic disease, past lactic acidosis, cardiac failure, renal impairment, chronic hypoxic lung disease�
�
�
Thiazolidinediones


Rosiglitazone


Pioglitazone�
(( insulin resis by bind to PPAR involved in transcrip of insulin-responsive genes and reg of  adipocyte diff. and lipid metab


( give w/ insulin:  ( gluconeo., glucose output, & TG prod. by liver, ( glucose uptake  and util. In skel m, ( glucose uptake and ( fa output in adipose t.


( Use: NDMM (Type II)�
Orally absorbed�
No lactic acidosis


Weight gain


Abdominal discomfor


Hepatic toxicity�
No hypoglycemia�
( serum [ ] of oral contraceptives�
�
Glucagon�
1. Stim. Of  hepatic carbo metab


2. Stim of hormone release


3. Cardicac stim�
Orally ineffective�
Nausea, vomiting, hypoK�
�
�
�






Thyroid pharmacology


Thyroid preparations�
�
�
�
Liothyronine Sodium (T3): 3 uses( 1) diagnostic agent in T3 suppression, 2) if pt poorly converts T4 to T3,  3) short duration effect needed�
�
�
�
Levothyroxine Sodium (T4): agent of choice for thyroid replacement and suppression therapy b/c stable, uniform content, cheap, long ½ life�
�
�
�
Liotrix  (4:1,T4:T3): more expensive, no advantage over T4�
�
�
�
�
�
�
�
Antithyroid agents�
�
�
�
Inorganic inhibitors: Iodide.   Potassium iodide   @ low dose: restores thyroid func to normal in hypothyroid…@ high dose: suppress thyroid func in Graves’ and thyroid storm (thyrotoxic) & prep for thyroid surgery; fast suppress of thyroid (compare to thioamides) b/c inhibits both organification and release�
�
Organic Inhibitors: Thioamides.


Methimazole (Tapazole®)�
�
�
�
Propylthiouracil [PTU]�
�
�
�
Adrenergic blocking agents.  Propranolol (Inderal®): Thyrotoxicosis mimics symp stim ( block symptoms of hyperthyroid; use in chronic Tx of thyrotoxic Graves’ dis.; control cardiotoxicity in thyroticity�
�
�
�
Radioactive agents: radioidodine.  Sodium Iodide (1-31I): 2 main uses ( 1) diagnostic agent (RAIU test of thyroid func).  2) radiotherapy


(orally, for ablation of thyroid tissue in hyperthyroid, never use after 4th month of preg)�
�
�
�









Hypothalmic and Pituitary Hormones


Pharmacology of Prolactin


• Prolactin: 1) involved in lactation (enlargement/filling of acinar cells), 2) involved in immunity (stimulation of T lymphocytes)


• Prolactin-inhibiting factor (dopamine): 


• Bromocriptine mesylate (Parlodel): Dopaminergic receptor agonist (for hyperprolactinemia); Use: [Adverse: hypotension, nausea, headache, dizziness]


Pharmacology of Growth Hormone


• Two peptide factors control GH secretion:


  → Growth hormone releasing hormone (GHRH): stim. GH rel.→ stim IGF-1 rel.; diagnostic use to determine GH def.;  


  → Somatostatin: GH antagonist, short loop feedback inhibitor of GH;


• Insulin-like growth factor-1 (IGF-1) [aka somatomedin]: mediates GH effects; binds receptors similar to insulin recep (intrinsic tyrosine kinase activity)


• Octreotide (Sandostatin): synthetic GH antagonist (inhib glucagon, insulin, TSH, serotonin, & VIP); Use: acromegaly & Metastatic carcinoid and VIP-secreting tumors [Adverse: hypothyroidism, loose stools, malabsorp, nausea, flatus]


• Two preparations of GH: must be primate origin, Use: replacement therapy for dwarfism; parenterally; approp. age range; prior to epiphyseal closure → no acromegaly:  1. Somatrem (methionyl human GH) & 2. Somatropin (human GH): GH w/out methionyl group





 





Adrenal Hormones & Related Drugs


Preparations of ACTH: ineffective orally; give i.m./i.v.; 


 • Corticotropin (ACTH, Acthar): pig ACTH; hypersensitivity rxn; 


 • Cosyntropin (Cortrosyn): synthetic human ACTH; less hypersensitivity rxn; 





Treatment for Addison’s disease (adrenal insufficiency)


 *Glucose & fluid and sodium chloride


 • Cortisol (Cortef, Biosone): 


 • Fludrocortisone (Florinef):


 • Desoxycorticosterone:


 • Dexamethasone (oral:Decadron): Use in suppression test; definitive test for adrenocorticoid hypersecretion





Glucocorticoid antagonists


 • Metyrapone (Metopirone): inhibitor of 11B-hydroxylase; cause ( glucorticoid syn (cortisol & corticosterone) ( comp. ( ACTH, subseq, ( androgens &  deoxycort.


 • Mitotane (Lysodren): Use: anti-tumor agent in Cushing’s assoc. w/ adrenal carcinoma, selec. cytotox. for adrenal cells


 • Aminoglutethimide (Cytadren): ↓ syn of all steroids by inhibiting P450scc


 • Ketoconazole: antifungal, ↓ glucocorticoid syn @ high doses; blocks P450scc


 • Trilostane (Modrastane): rev inhib of 3B-hydroxysteroid dehydrogenase (↓ cortisol and aldosterone syn); 


Mineralocorticoid antagonist


 • Spironolactone: Blocks aldosterone activity by binding to its receptor; Use: for diagnosis and short-term Tx of hyperaldosteronism and Tx for hirsutism








Avoid NSAIDs along w/ T-cell blockers! - risk of kidney damage





1. ACTH stim. Adrenal cortex (via adenyl cyclase sys.) to secrete


    glucocorticoids, mineralocorticoids, & adrenal androgens


2. Can cause hypertrophy & hyperplasia


3. in absence of glucocorticoids → ↑skin pigment and lipolysis in


    adipocytes








