Bill & Ted’s Pharmacology Block 2 Drugs


Diuretics

ADH Acting

Desmopressin Acetate = not a diuretic!(ADH analog; treats hypothalamic diabetes insipidus

Demeclocycline = ADH antagonist; SIADH DOC
Lithium = ADH antagonist; treats SIADH

Thiazide Diuretics

Chlorothiazide & Metolazone = block Na+ reabsorption in early DCT (Na+/Cl+ cotransport); nephro d. insipidus DOC; sulfonamides; basic urine; Adverse: CA inhibitor ((K+, (uric acid(gout, dilutional (Na+

Loop Diuretics

General = blocks Na+/K+/2Cl- and Ca2+ reabsorb in thick ascending limb of Henle; DOC for pulmonary edema; treats CHF & can treat (Ca2+; Adverse: (K+, GI disturbances, transient deafness

Ethacrynic Acid = more GI prob; long deafness

Furosemide = sulfonamide; CA inh(more ( K+
Bumetamide = least GI problems

Torsemide = like a loop/thiazide mix b/c also causes vasodilation((b.p. in two ways

K+ Sparing Diuretics

Spironolactone = aldosterone antagonist(only works if aldo is (; Adverse: (K+, gynecomastia, GI

Amiloride & Triamterene = blocks Na+ reabsorb in late DCT (Na+ channels); Adverse: (K+
Minor Diuretics

Acetazolamide = weak sulfonamide; for glaucoma; basic urine; Adverse: CA inhibitor((K+
H2O = ( ADH; prevents nephron toxicity of drugs

Mannitol = (blood V((GFR((reabsorption; prophylaxis of acute renal failure; reduces cranial and ocular pressure; Adverse: don’t use with CHF b/c (volume((VR((SV(( heart workload

Cardiovascular Physiology

Misc

Atropine = anti-muscarinic((HR; causes anxiety; can suppress variant angina

Dopamine = D1(((1 ( (1) agonist

Dobutamine = (1 agonist

Neosynephrine (Phenylephrine) = (1 agonist

Isoproterenol = ( agonist

Drug Therapy of Anemia

Iron Deficiency (hypochromatic & microcytic)

Ferrous (Fe2+) Sulfate = Feosol; M&M’s

Ferrous (Fe2+) Gluconate = Fergon; more tolerable

Iron Dextran = I.M.; no bioavailability difference

Deferoxamine = antidote (chelator) for Fe poisoning

B12 & Folate Deficiency (megaloblastic)

Vit B12 = needed for DNA and nerves (FA’s)

Folic Acid (Vit B4) = needed for DNA

Erythropoietin = kidney growth factor; good for AIDS and cancer; Adverse: expensive, clotting, hypertension, seizures

Myeloid Growth Factors = G-, GM-, M-CSF, IL-3, Stem Cell Factor; still under study; for immune system stimulation

Antihypertensive

Diuretics

Hydrochlorothiazide = thiazide

Chlorthalidone&Indapamide=thiazide-like; use w/renal failure

Furosemide, Bumetanide, & Ethycrynic Acid = loop

Spironolactone = K+ sparing

Adverse for diuretics = sexual dysfunction, hypovolemia, hypotension, hypokalemia, (Mg2+ & (Ca2+ (thiazides), hyperuricemia(gout, ( lipidemia, allergies (sulfonamides), glucose intolerance, 

Sympathetic Neuron Suppressants

Clonidine & Brimonidine = (2 agonist; abrupt w/d(rebound hypertensive crisis

Guanabenz = (2 agonist; good when can’t use diuretics

Guanfacine = (2 agonist; long t1/2
Methyldopa = (2 agonist & displaces NE in vesicles; Adverse: hepatocellular damage, hemolytic anemia, (prolactin

Trimethaphan = ganglionic blocker; short acting venodilator( good for hypertensive emergencies

Reserpine = (rauwolfia alkaloid); blocks uptake of NE into vesicles; dirt cheap & good at low doses; Adverse: mental depression and orthostatic hypotension

Guanadrel & Guanethidine = deplete NE; don’t cross BBB; must be taken up into cell(cocaine and TCA’s (effectiveness

(-Antagonists

Propranolol = lipophillic

Metoprolol = lipophillic; cardio- ((1) selective; 

Pindolol = ISA

Nadolol = lipophobic; no 1st pass(long t1/2; 

Atenolol = lipophobic; no 1st pass(long t1/2; probably the best; cardio- ((1) selective

(-Antagonists

Prazosin & Doxazosin = (1 ant.(vasodilates; 1st dose at night

Terazosin = (1 antagonist; no 1st pass effect(long t1/2
Labetalol = ( & ( antagonist (best of both worlds); good for hypertensive crisis pheochromocytoma hypertension; good for classic and variant angina; ISA

Direct Vasodilators

Hydralazine = K+ channels in arterioles(hyperpolarize; for (bp w/ pregnancy; Adverse: (HR & (CO(angina, lupus-like

Minoxidil = prodrug; same action as hydralazine; Adverse: baroreceptor reflex & hirsutism

Diazoxide = emergencies; declining in use b/c unpredictable

Nitroprusside = DOC for hypertensive crisis? b/c rapid action; arterioles and veins; Adverse: converted to thiocyanate, esp when given orally

R-A-A-S Inhibitors

Captopril, (Enalapril)(Lisinopril =ACE inh((angiotensin II & ( bradykinin; low effect on lipids and sexual dysfunction; may ( mortality w/ MI; Adverse: hypotension, Na+ depletion, hyperkalemia, (dry irritating cough), ( effective for Malcolm X

Losartan = angiotensin II receptor antagonist( ( aldosterone & ( vasoconstriction

Calcium Channel Antagonists
Verapamil = (inotropic >> D & M;  blocks channels in heart and in arteries; ( liver metabolism; probably worst of these

Nifedipine = DOC for hypertensive crisis? b/c rapid action; blocks channels in arteries but not in heart(reflex (HR

Diltiazem = maybe best of these

Anti-Anginal

Classic (Effort) Angina = pain on exertion; perhaps due to atherosclerosis; ST depression classic; treat by ( O2 demand

Variant (Vasospastic, Prinzmetal’s) Angina = only ≈ 10%; low O2; ST elevation (same as MI); treat by ( O2 supply

Organic Nitrates

General = (VR (for classic) & (coronary flow (for variant)

Nitroglycerin = nitrics come off(works (in veins); burns in mouth; short t1/2; Adverse: hypotension, methemoglobinemia, headache and blushing

Isosorbide Dinitrate = longer t1/2; less 1st pass; prophylactic

Pentaerythritol = no buccal, only oral; but even longer t1/2

Isosorbide Mononitrate = 

B-Blockers

General = (O2 requirements; only for classic angina

Calcium Antagonists

General = really good for variant angina; dilates arteries; V, N, and D (D becoming DOC)

Bepridil = unrelated to three above; last resort in classic angina b/c blocks slow Ca2+ & fast Na+ channels(QT prolongation(Adverse: ventricular arrhythmias

Anti-Thrombotic

Aspirin, Ticlopidine, & Clopidogrel = use after MI to (mortality from recurrent MI

Variant Angina Inducers

Ergonovine Maleate (( agonist), Methacholine (parasymp. agonist), (Propranolol)

CHF Therapy

Systolic HF = large dilated ventricles; result of (EF

Diastolic HF = thick non-compliant ventricle walls w/ small volumes; result of chronic hypertension, stenotic valves, or hypertrophic cardiomyopathy (IHSS)

Inotropic Agents

Digoxin (U.S.) = hyprophillic cardiac glycoside; lactone ring, steroid, and sugar moeities; inhibits Na+/K+-pump by binding to phosphorylated form (K+ causes dephosphorylation) ( (Na+inside ( (Ca2+ efflux( (contractility; PAS (& SAS) are excitable((HR; liver metabolism(bile excretion; Adverse: narrow therapeutic index, all types of arrhythmias, yellow halos around lights, hypokalemia, hypercalcemia; interactions w/ drugs that affect liver and absorbtion (like verapamil & quinidine)

Dopamine & Dobutamine (I.V.) = (( agonists); (cAMP ((Ca2+; dobutamine doesn’t release NE from terminals

Milrinone = (phosphodiesterase inhibitors) ((cAMP; short term treatment; chronically harmful

Diuretics

General = improves symptoms, but not survival (except spironolactone); esp treats pulmonary edema

Vasodilators

Nitroprusside & Isosorbide Dinitrate, Prazosin, & Hydralazine (not approved for CHF…yet)
R-A-A-S Inhibitors

Captopril & Enalapril = ACE inhibitors; ( survival

Losartan = angiotensin II receptor antagonist

((-Blockers)
Carvedilol = not selective, antioxidant

Bisprolol & Metoprolol = cardio ((1) selective

Anti-Arrhythmic

Class I-A (open Na+ ch. blockers; (K+ efflux)
Prolongs refractory period and slows conduction.

Suppresses ventricular and supraventricular arrhythmias.

( excitability by ( threshold.

Quinidine (& Quinine are isomers) = not used much; (liver metabolism; causes cinchonism; from cinchona(evergreen

Procainamide = lupus-like syndrome(use low dose; triggers “torsales de pointes”

Disopyramide = 


Class I-B (inactive & open Na+ ch. Blockers; (K+ efflux)

Shortens duration of refractory period((conduction velocity.

Suppresses ventricular arrhythmias.

( excitability by hyperpolarizing.

Lidocaine = best in Class I-B; damaged tissue selective; I.V.

Mexiletine & Tocainide = 

Phenytoin & Moricizine = not used much; phenytoin too toxic


Class I-C (open Na+ ch. Blockers; no K+ effect)

Slows conduction & kills the most people.

Treats severe ventricular tachyarrhythmias

Flecainide = hits active tissue

(Propafenone) = 


Class II ((-blockers)

Suppresses some ventricular arrhythmias; inhibits AV node.

Treats atrial fibrillation and flutter.

Propranolol = 

Metoprolol &Acebutolol=cardio ((1) selective; acebutolol has ISA, is really worthless, but only (-blocker approved by FDA for arrhythmias

Esmolol = important(short-acting; destroyed by esterases


Class III (K+ channel blockers)

Suppresses ventricular arrhythmias.

Triggers “torsales de pointes”

Amiodarone = prototype; (blocker of many); orally, 30-day t1/2
Sotalol = K+ channel blocker & reversible (-blocker

Bretylium Tosylate = 

Ibutilide = 

NAPA = breakdown product of procainamide


Class IV (Selective Ca2+ channel antagonists)

Treats re-entrant supraventricular tachycardia; suppresses AV node conduction.  Note: not nifedipine!

Treats atrial fibrillation and flutter.

Verapamil = 

Diltiazem = 


Class V (Misc)
Adenosine = treats paroxysmal atrial tachycardia DOC

Atropine = increases heart rate in bradycardia and heart blocks

Digitalis (Digoxin) = inhibits AV node (blocks Na+/K+-ATPase; treats atrial fibrillation

Mg2+ = generalized stabilizer; DOC for torsades de pointes

Diabetes

Insulins

Regular Insulin = fast-acting; only one given IV & IM; Adverse: hypoglycemia, allergic, resistance

Isophane Insulin (NPH) = intermediate-acting; IM

Lente Insulin = intermediate-acting; IM

Ultralente Insulin = long-acting; IM

1st Generation Sulfonylureas

General (1st & 2nd) = Oral administration; MOA for all(binds to pancreas K+ channels (depolarizes cells(influx of Ca2+(release of insulin; also ( serum glucagon; only use with Type II D.M.; Adverse: hypoglycemia; hepato-toxic; hyponatremia

Tolbutamide = short-acting; ( cardiovascular mortality

Acetohexamide = intermediate-acting; rapidly absorbed; esp for use with gout patients(uricosuric properties

Chlorpropamide = long-acting; incomplete liver metabolism; esp Adverse: hyponatremia, disulfiram-like reaction to alcohol

2nd Generation Sulfonylureas

200x potent

Glyburide = intermediate-action; (mild diruetic effect)

Glipizide = intermediate-action; highly plasma protein-bound 

Glimepiride = intermediate-action; only one used w/ insulin

Biguanides

Metformin = ( sk. m. intake of glc & ( liver glc output; oral(excreted unchanged in urine; esp helps w/ obese patients; Adverse: usually rare( hypoglycemia, lactic acidocis in renal failure

Thiazolidinediones

Rosiglitazone & Pioglitazone = (insulin resistance nuclearly; oral administration; troglitazone taken off market

Glucagon

Glucagon = parenteral; used for hypoglycemia, cardiovascular disease, and diagnosis of glycogen storage disease, GH dysfunction, insulinoma, pheochromocytoma, & GI relaxation

Hypothalamus and Pituitary Drugs

GHRH = released in pulsatile fashion from hypothalamus; stimulates release of GH

Somatotropin (GH) = released during sleep, fasting(insulin tolerance test measures GH release

Somatrem = synthetic GH

Somatostatin (GHIH) = released from hypothalamus; inhibits release of GH (and TSH, gonadotropins, insulin, and glucagon)

Octreotide = synthetic GHIH; selective; treats acromegaly

Somadomedin (IGF-1) = made in liver

Prolactin = promotes lactation

Dopamine (PIF) = inhibits the release of prolactin

Bromocriptine Mesylate = dopamine agonist; treats hyper-prolactinemia and Parkinson’s

Immunopharmacology

Immunosuppressants

Cyclosporine = helper T-cell blocker; ( IL-2 transcription; liver metabolism; Adverse: nephrotoxicity, diabetes

Tacrolimus = like (but much more potent than) cyclosporine
Prednisone = glucocorticoid; WBC( except neutrophils

Azathioprine = cytotoxic; (6-mercaptopurine; prophylactic

Mycophenolat Mofetil = cytotoxic prodrug(renal transplant

Lymphocyte Immune Globulin = antibodies against T-cells

Rh(D) Immune Globulin = IgG against Rh(D) antigen; must be given to mother within 72 hrs of exposure

Immunostimulants

Bacille Calmette-Guerin (BCG) = attenuated M. bovis; stimulates TNF-( release from Φs; for s.f. bladder cancer

Levamisole HCl = use w/ 5-F-uracil in Dukes C colon cancer

IV Immune Globulin = IgG, var. IgA, no IgM; for therapy

Interferons = inhibit viral replication & ( immune response

Recombinant IL-2 = for metastatic renal cancer, but toxic!

Adrenal Drugs

Corticotropin (ACTH) = mediates glucocorticosteroids; circadian rhythm; parenteral b/c peptide(short t1/2; only used to test for adrenal insufficiency, otherwise steroid therapy better

Cosyntropin = synthetic ACTH

Cortisol = maintains glucose supply to brain and heart during stress; too little(Addison’s; too much(Cushing’s

Dexamethasone = synthetic cortisol

Metyrapone = inhibits 11-(-hydroxylase, last step in cortisol synthesis(see an immediate ( in glucocorticoids & ( in ACTH

Mitotane = isomer of DDT; selective cytotoxicity for adrenal cells; many adverse effects

Aminoglutethimide = inhibits synthesis of all steroids; helps in breast cancer and in adrenal carcinoma

Ketoconazole = anti-fungal that inhibits glucocorticoid synth

Trilostane = reversible inhibitor of 3-(-hydroxysteroid dehydrogenase; not very good(not used a whole lot

Spironolactone = blocks aldosterone receptors (spares K+)

Fludrocortisone = potent mineralocorticoid

Desoxycorticosterone = strong mineralocorticoid

Thyroid

Levothyroxine = DOC for thyroid replacement; a sodium salt of T4(maintains T4 & T3 levels

Liothyronine Sodium = only has T3 so must give a lot

Liotrix = T4:T3(4:1; no advantage over levothyroxine (T4)

Anti-Thyroid

Iodide Solution = can be K+ or Na+; low doses(treats deficiency; high doses(treats thyroid crisis; not used alone b/c after awhile thyroid hormone escapes

Propylthiouracil & (Methimazole) = Thioamides; inhibits peroxidase organification of thyroxine; slow onset; rash

Propranolol = treats hyperthyroid symptoms

Obesity

Drugs are only adjuncts to life style modification.

Appetite Suppressants (Satiety Enhancers)

Sibutramine = blocks reuptake of NE & 5-HT; causes renal impairment; bad w/ SSRIs, MAO-Is, cyt P450 inhibitors

Phentermine = amphetamine derivative; affects catecholamine release; short-term use

Nutrient Absorption Inhibitor

Orlistat = pancreatic/gastric lipase inhibitor; blocks absorption of fats in gut; take at dinnertime; causes oily, nasty stools and malabsorption of hydrophobic vitamins

Agents that cause Iatrogenic Weight Gain

Glucocorticoids=major contributor; impairs glucose tolerance

Gliburide = insulinotropic sulfonylurea

Antihypertensives = ( antagonists that enter CNS (propranolol); ( antagonists (prazosin); ( agonists in CNS (clonidine)

CNS medications = tricyclic antidepress (amitriptyline)( appetite stimulation; lithium; antipsychotics; anticonvulsants

Uterus

Oxytocic (uterine contraction)
Oxytocin = late pregnancy; ripens cervix; post-partum bleed control; lactation aid; give IM, IV, or intranasally; very short t1/2; like ADH in high doses; can cause uterine rupture

Dinoprostone (PGE2) Carboprost (PGF2() Misoprostol (PGE1) = 1st trimester abortion; dirty drugs, misoprostol for peptic ulcers

Ergonovine = ergot alkaloid; limited b/c ( incidence of still births; also for migranes; quick action and long duration

Tocolytic (uterine relaxation)
Ritodrine & Terbutaline = (2 agonists; for premature labor and dysmenorrhea (terbutaline); oral administration

Magnesium Sulfate = relatively safe; for control of seizures w/ eclampsia or preeclampsia; for premature labor; caution w/ renal function

Indomethacin = PG inhibitor; for preterm labor and dysmenorrhea; can cause premature ductus arteriosus closure

Nifedipine = Ca++ antagonist(blocks Ca++ into sm. muscle; also for preterm labor and dysmenorrhea

Contraceptives

Nonoxynol-9 = spermicide; anti-STD?

Estrogens

Ethinyl Estradiol =morning-after pill, (w/ aspirin 4 hangover)

Mestranol = prodrug converted to ethinyl estradiol

Progestins

Levonorgestrel = rubber s.c. capsules(up to 5 yrs effective; also emergency contraception, sometimes w/ ethinyl estradiol

Medroxyprogesterone Acetate = 1-mo. or 3-mo. injection

Megestrol Acetate = ((appetite in advanced malignancy)

Norethindrone = 

Norgestrel = potent but not selective

Desogestrel = prodrug; least androgenic

Glucocorticoids

Cortisol = short-acting; anti-inflam. and immunosuppression

Cortisone Acetate = prodrug that is converted to cortisol; not used as anti-inflam. b/c mineralocorticoid activity too great

(Prednisone)(Prednisolone = prednisone is DOC for systemic anti-inflam. effects; prednisolone is short-acting

Triamcinolone = intermediate-acting; not used much b/c toxic

Fludrocortisone = mineralocorticoid; only one orally active

Amcinonide = topical glucocorticoid; treats dermatoses

Beclomethasone & Flunisolide = asthma inhaled anti-inflam.

Betamethasone = like prednisone, but more potent

Dexamethasone = a synthetic cortisol

Medrysone = topical (in yo’ eye)

Methylprednisolone = anti-inflam.

Methylprednisolone Sodium Succinate = b/c of its solubility can be given in small amounts

Androgens

Gonadorelin (GnRH) = for diagnosing where hypogonad is; must give pulsatile or you get downregulation(antiandrogenic 

Leuprolide & Nafarelin = GnRH analogs (sub cu & nasally); long acting, non-pulsatile(suppresses gonadal function( chemical castration; Adverse: hot flashes, headache, abdomen

Menotropin S (LH & FSH) & Urofollitropin (FSH) = for follicle growth and spermatogenesis; Adverse: weird births, pulmonary and vascular complications, don’t give to ovary problems or children

hCG = similar action of LH; production of testosterone; treats cryptorchidism; Adverse: angioedema, OHSS, don’t give to benzyl alcohol hypersensitives, neonates, ovary problems

Testosterone = androgens in general(for 1° hypogonads, hypopituitary (boys), as anabolic steroids( esp. for refractory anemias, gynecologic problems, h. angioneurotic edema

Testosterone-Propionate & -Enanthate = testosterone esters at 17 position

Danazol, Stanozolol, Fluoxy- & Methyl-testosterone = 17-(-alkyl derivatives; treats endometriosis

Finasteride (Propecia) = 5-(-reductase inhibitor; treats BPH & ( PSA; anti-baldness

Cyproterone Acetate = androgen r. antagonist for bad hirsutism

Flutamide = prodrug(with GnRH blockade for prostate cancer

Estrogens and Progestins

Estradiol = from testosterone by aromatase; 2/3 bound to globulins; estrogens in general(for hypogonad, menopause, cancer chemo, contraception; Adverse: endometrial hyperplasia, nausea, hypertension, migraines, (bile acid synth(( cholesterol in bile(cholestasis

Ethinyl Estradiol = orally synthetic steroidal estrogen

Diethylstilbesterol (DES) = orally nonsteroidal estrogen

Clomiphene Citrate = anti-estrogen SERM; 1st treatment for infertility in bad ovulations; Adverse: think estrogen physiology

Tamoxifen Citrate = anti-estrogen SERM; for breast cancer; 

Raloxifene = SERM; for osteoporosis

Danazol = pure anti-estrogen; not a SERM!; for endometriosis; long t1/2(use w/ caution

Progesterone = for oral contraceptives; used w/ estrogens

Hydroxyprogesterone Caproate = modified progestin; long t1/2
Mifepristone (RU486) = progest. receptor antagonist(abortion

Anticoagulants

Antiplatelet Drugs

Aspirin = cyclooxygenase inh; platelets(no TXA2, but endothelial cells(still make PGI2; use to prevent 2° vascular disease; Adverse: (bleeding(hemorrhagic stroke, ulcers

Dipyridamole = phosphodiesterase inh; only used with warfarin for heart valve thrombosis prevention; also vasodilates(be careful with angina

Clopidogrel = prodrug(ADP inh(interferes w/ platelet surface (GPIIb/IIIa); no effect on cyclooxygenase

Ticlopidine = just like clopidogrel, only worse(only used if can’t stand aspirin b/c of toxicity and cost

Eptifibatide = heptapeptide GPIIb/IIIa antagonist

Tirofiban = non-peptide GPIIb/IIIa antagonist

Abciximab = Ab against GPIIb/IIIa; not good(not approved

Anticoagulants (prophylactic)

Heparin = catalizes antithrombin III(inactivates clotting factors; not absorbed in GI, doesn’t cross placenta; LMWH best; Adverse: spontaneous hemorrhage, thrombocytopenia, fever

Hirudin = most potent inhibitor of thrombin, better than heparin b/c no thrombocytopenia

Protamine Sulfate = antidote for heparin

Warfarin Sodium = a coumarin(orally active; interferes w/ formation of (Vit K (-carboxylation) clotting factors (II, VII, IX, X, which all requqire Ca2+); esp. used w/ atrial fibrillation; Adverse: hemorrhage esp. in brain or bowel, crosses placenta

Vitamin K = antidote for warfarin, give I.V.

Thrombolytic (Fibrinolytic) Agents

Streptokinase = from Strep; (mortality w/ MI, esp. in combo w/ aspirin; Adverse: maybe anaphylactic shock b/c antigenic

Anistreplase = prodrug of stroptokinase

Urokinase = from embryo kidneys(non-antigenic

t-PA = “clot-specific”; from humans(non-antigenic; bukoo$

Thrombolytic (Overdose) Therapy

Tranexamic Acid & ε-Aminocaproic Acid = (thrombolytics 

Special Considerations

The Young and the Restless

General = gastric pH less acidic; thinner skin; (muscle mass; (albumin; no BBB; immature liver & kidney; (dosage = body surface area X adult dose / 17.3m2)

Theophylline = protein binding less; metabolized to caffeine

Chloramphenicol = “gray baby” syndrome b/c immature liver

Digoxin = (elimination; heart relatively insensitive to drug

The Old Man River

General = (GI function; (blood flow; (fat mass; (albumin; (body H2O; liver & kidney; pharmacology & co-morbidity considerations; compliance; fear in prescribing

Levodopa = ( stomach dopa-decarboxylase(( bioavailability

Diazepam = ( storage b/c lipophillic; ( metabolism

Procainamide = ( elimination(toxic buildup

Phenytoin = ( albumin binding

Propranolol = ( responsiveness

Digoxin = ( elimination(toxic buildup

Bone & Calcium Homeostasis

Hormonal Agents

PTH = (serum Ca2+; polypeptide; 

Calcitonin = tones down serum Ca2+; polypeptide;

Vit D = Vit D3 (cholecalciferol)(25-hydroxy Vit D((rate-limiting-step; ( by PTH)(1,25-dihydroxy-Vit D (Calcitriol); Adverse: in toxicity(hypercalcemia, caution w/ digoxin

Others

Calcium Salts = e.g. calcium citrate;

Diphosphonates = e.g. alendronate; inhibits bone resorption( good for osteoporosis and hypercalcemia; effective for weeks

Diuretics = thiazides((Ca2+ excretion(treats hypercalceuria; loops((Ca2+ retention( treats hypercalcemia
Estrogen = (bone resorption

Raloxifene = a SERM; (bone resorption; less cancer potential

Sodium Fluoride = (bone reformation; fractures in brittle bone

Disorders of Ca2+ Homeostasis

Hypercalcemia = CNS depression, polyuria, GI problems; Use: rehydration, loop diuretics, diphosphonates, calcitonin

Hypercalceuria = (Ca2+ in urine; Use: thiazides, but not if hypercalcemic, don’t use loops!

Hypocalcemia = tetany, paresthesias, cramps, convulsions, Use: Ca2+ and Vit D

1° Hyperparathyroidism = (Ca2+ in blood, (phosphate; Use: surgery first or treat hypercalcemia

Hypoparathyroidism = ( (Ca2+, phosphate, and 1,25 Vit D) in blood, Use: Vit D and Ca2+
Intestinal Osteodystrophy = Ca2+ or Vit D malabsorption, osteoporosis, osteomalacia; Use: Vit D and Ca2+
Osteoporosis = more osteoclast activity, ( bone mass; Use: Vit D and Ca2+, estrogen, raloxifene, diphosphonate, calcitonin

Paget’s Disease = 2nd common, uncontrolled osteoclastic resorption, (alkaline phosphatase in blood, (hydroxyproline in urine, (bone pain), skeletal deformities; Use: diphosphonates DOC, calcitonin

Renal Disease = (phosphate, (Ca2+((PTH; Use: Vit D & Ca2+
Rickets & Osteomalacia = problems w/ Vit D (diet, sunlight), inadequate bones; Use: Vit D, Ca2+, & phosphate

Toxicology

Presentation(Decontamination(Treatment

Acetaminophen = Pres: early(mild anorexia & vomiting; later( (PT, hepatic necrosis((transaminase, metabolic acidosis, encephalopathy, renal failure, alcohol bad; Decon: induce vomiting early, prevent vomiting and give charcoal later; Treat: treat hepatic and/or renal failure

Aspirin = Pres: CNS hyperventilation(respiratory alkalosis( compensatory metabolic acidosis, tinnitus, pulmonary edema, hypoglycemia, hyperthermia; Decon: vomiting followed by charcoal & cathartic; Treat: maintain airway and O2, treat metabolic acidosis w/ bicarb, I.V. fluids

Narcotics = Pres: sedation, (bp & (pulse, pinpoint pupils, respiratory depression(death; Decon: vomiting then charcoal; Treat: O2 & I.V. naloxone(short t1/2(give repeatedly

Tricyclic Antidepressants = Pres: CNS, (PAS & (SAS( (h.r.(ventricular fibrillation(shock(death; Decon: immediate charcoal, no emetics! (b/c heart problems)(gastric lavage; Treat: bicarb, treat seizures

Solvents = Pres: CNS depression, ingestion((vomiting, diarrhea, pneumonitis), inhalation((euphoria, headache, resp arrest(coma(  death); Decon: keep well ventilated, SCBA if needed, charcoal & cathartic, no emetics! (b/c aspiration); Treat: no antidotes, only support

Pesticides

Carbamates & Organophosphates = inh AChase; Pres: S.L.U.D. (saliv. lacrim. urin. defec.), cholinergic overload; Decon: undress, charcoal & cathartic if ingested; Treat: give 2-PAM and atropine

Herbicides = (Agent Orange); Pres: muscle weakness, rhabdomyolysis, hypotension, tachycardia(vent. fib.(death; Decon: (quick emesis)(charcoal(gastric lavage(charcoal & cathartic; Treat: ventilation, treat problems

Coumarin = inh synthesis of factors II, VII, IX, & X; Pres: eccymoses, bleeding, GI bleeding, intracranial hemmorhage; Decon: charcoal & emesis(charcoal & cathartic; Treat: avoid trauma, get ready to treat shock

Fluoroacetate = inh Krebbs cycle; Pres: real bad; Decon: no emesis!, charcoal & lavage; Treat: no antidote, only support

Cyanide = inh cytochrome oxidase((O2 utilization; Pres: bad, and syncope, shock; Decon: charcoal & lavage; Treat: inhale pearl of amyl nitrite & I.V. sodium nitrite

Paraquat & Diquat = lipid peroxidation in lung(fibrosis; Pres: pain and swelling of mouth, death from pulm fibrosis in a couple of weeks; Decon: undress, charcoal, cathartic, lavage; Treat: maintain respiration but minimize O2, give fluids

Pyrethrin & Pyrethroids = Pres: hypersensitivity reaction; Decon: wash away, charcoal if large dose; Treat: treat shock

Strychnine = glycine antagonist(remove inh neurotrans( seizures; Pres: muscular, respiratory arrest; Decon: charcoal, no emesis! (b/c spasms); Treat: maintain respiration, limit stimuli, diazepam for mild seizures & pancuronium if severe, morphine for pain

Cleaning Agents = Decon: gastric lavage
Arachnids

Lactrodectism = black widow((-latroxin; Pres: spider bite; Treat: usually none, maybe antivenin

Loxoscelism = brown recluse(sphingomyelinase D; Pres: pain(necrosis; Treat: antivenin if soon

Mygalomorphs = tarantulas; Pres: pain; Treat: prevent infection

Phoneutria = banana spiders(histamine, serotonin(open Na+ channels(ACh release; Pres: pain, priapism; Treat: anesthetic for pain and prevent anaphylaxis

Hymenoptera

Wasps & Bees = lots of things in venom; Pres: painful swelling; Treat: none but watch for anaphylactic shock

Ants = alkyloids in venom; Pres: vesicles; Treat: cream

Household Plants

Group 1 = systemically active poisons; apple seeds, foxglove, oleander, rhododendron, wild onions

Group 2 (a&b) = has to do with calcium oxalate crystals; calla lily, elephant’s ear, ivy, shamrock, sorrel

Group 3 = GI or contact; acorn, aloe vera, cactus, peppers, poison ivy, milkweed, holly berries, yarrow

Misc

Scorpionida = Treat: antivenin & antihistamine

Reptilia = Treat: immobilize, antivenin

Fungi = blocks RNA polymerase; Pres: gastroenteritis, metabolic acidosis, death; Treat: charcoal, syrup of ipecac, fluid replacement

Nutrition

Vitamins

Vit B1 (Thiamine) = need in pentose phosphate pathway; deficiency(beriberi or Wernike-Korsakoff’s syndrome( (pyruvic acid & (lactic acid

Vit B2 (Riboflavin) = essential in FAD; deficiencies are rare, but can be induced w/ chlorpromazine & imipramine

Vit B3 (Nicotinic Acid) = essential in NAD; deficiency( pellagra (3 D’s: dermatitis, diarrhea, dementia), esp when maize is main diet

Vit B4 (Folic Acid) = needed for DNA

Vit B5 (Pantothenic Acid) = precursor to CoA; deficiency rare

Vit B6 (Pyridoxine)=essential for utilization of unsat fatty acids; deficiency w/ isoniazid, cycloserine, penicillamine, hydralazine

Vit B12 = needed for DNA and nerves (FA’s)

Vit H (Biotin)= deficiency w/ raw egg diet; treat Leiners disease

Vit C (Ascorbic Acid) = essential for collagen; deficiency( argh, scurvey!; anti-oxidant agent; can block anticoagulation

Vit D = Vit D3 (cholecalciferol)(25-hydroxy Vit D((rate-limiting-step; ( by PTH)(1,25-dihydroxy-Vit D (Calcitriol); Adverse: in toxicity(hypercalcemia, caution w/ digoxin

Vit A (Retinol) = essential for & rhodopsin(night vision; deficiency(night blindness, can be fatal; toxicity(fatal, seen in Eskimos polar bear liver diet

Vit E ((-Tocopherol) = anti-oxidant; deficiency rare(in some premature infants; toxicity(anti-Vit K(hemorrhage

Vit K = clotting; deficiency(( bleeding, can be caused by antibacterial agents and too much Vit A or Vit E

Minerals

Fluoride = good b/c cariostatic; toxicity(brown teeth, osteosclerosis, skeletal fluorosis

Selenium = essential for glutathione peroxidase, esp in RBCs

Zinc = essential; has been used as emetic

Copper = essential

Manganese = maybe helps Vit K; found in bone

Chromium = helps action of insulin(improves glc tolerance?

Molybdenum = essential: xanthine oxidase: xanthine(uric acid

Cobalt = bacteria need cobalt to make Vit B12
Amino Acids

L-Tryptophan = precursor to seratonin(helps you sleep

Glutamate & Aspartate = neurotransmitters in the brain

GABA =  brain inh neurotransmitter; synthesis requires Vit B6
Glycine = spine inh neurotransmitter; strychnine antagonizes

Taurine = sulfur-amino acid

Nutrients

Choline = essential for ACh and lecithin; helps Huntington’s Chorea, Alzheimers, Tardive dyskinesia, Gilles de La Tourette

