Board Review

BIOCHEMISTRY

Glycogen storage

	DISEASE
	DEFICIENT ENZYME
	CARDINAL CLINICAL FEATURES
	GLYCOGEN STRUCTURE

	Von Gierke’s
	Glucose 6 phosphatase
	Severe hypoglycemia

Lactic acidosis

Hepatomegaly

Hyperlipidemia

Short stature
	Normal

	Pompe
	Lysosomal 1,4 glucosidase
	Cardiomegaly

Muscle weakness

Death by 2
	Glycogen like material in inclusion bodies

	Cori’s
	Glycogen debranching enzyme
	Mild hypoglycemia
liver enlargement
	Short outer branches

Single glucose residue at outer branch

	Andersen
	Branching enzyme
	Mild hypoglycemia

Liver enlargement
	Few branches



	McArdle
	Muscle glycogen phosphorylase
	Muscle cramps and weakness on exercise
	Normal

	Hers
	Hepatic glycogen phosphorylase
	Mild fasting hypoglycemia

Hepatomegaly

Cirrhosis
	Normal


Hexose Monophosphate Mess Ups

	DISEASE
	DEFICIENCY
	CLINICAL
	NOTE

	CGD
	Genetic deficiency of NADPH oxidase
	Patients susceptible to infection by catalase positive organisms such as S. aureus, klebsiella, e coli
	

	Favism
	G6PDH
	Condition presents as pallor jaundice, hemoglobinuria, severe anemia 24 to 48 hours after ingestion of beans
	

	Hemolytic anemia
	Deficiency of G6pDH and in rare cases symptoms resembling chronic granulomatous disease
	Acute or chronic hemolysis

X linked recessive disease

Not enough reduced glutathione available to protect cell membranes from reduction 
	Symptoms of CGD may also develop if there is insufficient activity of G6PDH in the PMN to generate NADPH for the NADPH oxidase bactericidal system 


Lipid Metabolism and Problems

	LIPOPROTIEN
	FUNCTIONS
	APOPROTEINS
	FUNCTIONS

	Chylomicrons
	Transport TG and cholesterol from intestine to tissues
	ApoB 48

Apo C II
Apo E
	Secreted by epithelial cells

Activates LPL 

Uptake by liver

	VLDL
	Transports TG from liver to tissues
	Apo B 100

Apc C 2

Apo E
	Secreted b liver

Activates lipoprotein lipase

Uptake of remnants by liver

	LDL
	Delivers cholesterol into cells
	Apo B 100
	Uptake by liver and other tissues via LDL receptor 

	IDL (VLDL remnants)
	Picks up cholesterol from HDL to become LDL picked up by liver
	Apo E
	Uptake by liver

	HDL
	Picks up cholesterol in blood vessls.

Delivers cholesterol to liver and steroidogenic tissues via scavenger receptors

Shuttled Apo C II and Apo E in blood
	Apo A-1
	Activates lecithin cholesterol acltransferase to produce cholesterol esters


-LPL hydrolyzes the fatty acids from TFs carried by chylomicrons and VLDL is activated by APO-C II

-LPL is required for metabolism of chylomycrons and VLDL

	Type
	Deficiency
	Lipid Elevated in Blood
	Comments

	I
	Familial lipoprotein lipase

Apo-C
Autosomal recessive
	TG

Chylomicrons are the lipoproteins elevated in blood
	Red orange, eruptive xanthomas, fatty liver, acute pancreatitis, abdominal pain after fatty meal

	II
	Familial hypercholesterolemia

AD Inheritance
	Cholesterol

LDL is the elevated lipoprotein
	


Sphingolipid Disorders

	DISEASE
	LYSOSOMAL ENZYME MISSING
	SUBSTRATQE ACCUMULATING IN INCLUSION BODY
	SYMPTOM

	Tay Sachs
	Hexosaminidase A
	Ganglioside M2
	The Cherry Red Spot

Blindness

Psychomotor retardation

Death within 2 years

	Gaucher’s
	Glucocerebrosidase
	Glucocerebroside
	Type 1 is adult 

Hepatosplenomegaly

Erosion of bones

Fractures

Pancytopenia

Thrombocytopenia
Crumpled paper inclusions in macrophages

	Niemann Pick
	Sphingomyelinase
	Sphingomyelin
	Hepatosplenomegaly

Microcephaly
Mental retardation
Zebra bodies in inclusions

Early death


Key Points from Urea Cycle Chapter

	CARBAMOYL PHOSPHATE SYNTETASE DEFICIENCY
	ORNITHINE TRANSCARBAMOYLASE

	Hyperammonemia
	Hyperammonemia

	Increased blood glutamine
	Increased blood glutamine

	Decreased BUN
	Decreased BUN

	No increase in uracil / orotic acid
	Increased in both

	Cerebral edema
	Cerebral edema

	Lethargy, convulsions, coma, death
	Lethargy, convulsions, coma, death


	KETOGENIC
	KETO/GLUCOGENIC
	GLUCOGENIC

	Leucine

Lysine
	Phenylalinine

Tyrosine

Tryptophan

Isoleucine
threonine
	All others


Amino Acid Diseases

	DISEASE
	DEFICIENCY
	CLINICAL:
	TX/COMMENTS

	PKU
	-Phenylalinine hydroxylase 
	Severe MR
Autistic symptoms

Loss of motor control

Pale skin

White blond hair


	-Life long semisynthetic diet restricted in Ph (small quantities necessary because it is an essential amino acid)

	Alcaptonuria
	-Homogentisate Oxidase
	Black urine

Black pigment in cartilage
	-Develop arthritis in adulthood

	Maple Syrup Urine Disease
	-Branched Chain Amino Acid Dehydrogenase
	-Hypotonia

-Lethargy

-Weight loss

-Tasty and smelly urine

-Ketosis, coma, death
	-Restricting dietary valine, leucine, isoleucine

	Homocysteinemia
	-Rarely caused by enzyme deficiency

-Cystathionine B synthase

-Methyltetrahydrofolate homocysteine methyltransferase deficiency 
	-Myocardial infarctions before 20

-Deep vein thrombosis

-Thromboembolism

-Stroke
	-Tx diet low in methionine

**Homocysteinemia can also result from deficiencies in folic acid, vitamin B12, and vitamin B6

	
	
	
	


Comparison of Folate and Vitamin B12 deficiency 

	FOLATE DEFICIENCY
	VITAMIN B 12

	-Megaloblastic anemia

-Homocysteinemia

-Deficiency develops in 3 to 4 months

-Risk factors include pregnancy, alcoholism, severe malnutrition
	-Megaloblastic anemia

-Progressive peripheral neuropathy

-Methylmaonic aciduria

-Deficiency develops in years

-Risk factors for deficiency include veganism, malnutrition, chronic pancreatitis, gastric resection


Disorders of Heme Synthesis

	DISORDER
	COMMENTS

	AIP
	-Late onset and autosomal dominant with variable expression

-Abdominal pain, neuropathy, anxiety, paranoia

-Excretion of delta ALA  and PBG
-Port wine urine

-No photosensitivity

	Vitamin B6
	-ALA synthase requires vitamin B6

-Associated with INH therapy

-Sideroblastic anemia

-Ferritin increased

	Iron deficiency 
	-Microcytic anema, hypochromic

-Iron cannot be incorporated into heme synthase

-Ferritin decreased

-Serum iron decreased

	Lead poisoning
	-Lead inactivates ALA dehydrase and ferrocheletase (heme synthase) and can produce a microcytic sideroblastic anemia. 

-Coarse basophilic stippling

-Lead lines in gums

-Neuropathy like claw hand and wrist drop

-Increased urinary ALA
-Increased free erythrocyte protoporphyrin

-Ferritin increased and serum iron increased


Purine and Pyrimidine Metabolism

-THF is required for synthesis of all purines

-IMP is the precursor for AMP and GMP

-Purines synthesized de novo beginning with PRPP; the most important enzyme is PRPP amidotransferase which catalyzes the first and rate limiting step

-PRPP amidotransferase is inhibited by the three purine nucleotide end products AMP/GMP/IMP

-HGPRT normally recycles 90% of purines

-Purine catabolism to uric acid and salvage of the purine bases hypoxantine and guanine are catalyzed by different enzymes

	DISEASE
	DEFICIENCY
	CLINICAL

	SCID
	ADA deficiency
	-Autosomal recessive. Children lack proper function of both T cells and B cells. Children infected with organisms like PCP and candida.

-Enzyme replacement and bone marrow therapy may be treatment options

	Gout
	-May be due to overproduction of uric acid or underexcretion of uric acid by the kidneys
	-Hyperuricemia may progress to gout, leads to deposit of monosodium urate crystals in joints

-Allopurinol inhibits XO and reduces purinesynthesis

-Gout often accompanies the following conditions: Lesch Nyan syndrome, alcoholism, partial deficiency of HGPRT, G6PFH

-Use colchicines for acute attacks

-Allopurinol for chronic maintenance

	Lesch Nyan Syndrome
	-Complete deficiency (near complete) of HGPRT
	-Mental retardation

-Hyperuricemia

-Death in the first decade

-Spastic cerebral palsy
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PHARMACOLOGY CHARTS AND THE LIKE


-Weak acids are protonated in acidic media, unprotonated in basic media

-The weak acids, then, are ideal for crossing cell membranes because they are not charged in physiologic solution

-Weak bases are ionized in acidic media and therefore do not cross membranes

FOR WEAK ACIDS

-Ph-pKA= log (ionized/nonionized)
FOR WEAK BASES
-pH-pKA=log (nonionized/ionized)

-Only free, unbound drug is filtered

-Both inionized and nonionized forms of drugs are filtered

-Acid urine increases ionization of weak bases and therefore INCREASES renal elimination

-Alkalotic urine increases ionization of weak acids and therefore INCREASES renal elimination

-Charged particles are “trapped”by the kidney and excreted

-If the pH-pKA=zero, then equal amounts of ionized and nonionized forms exist in physiologic solution

-The Volume of distribution (Vd)=Dose / clearance

-As Vd increases, plasma concentration decreases

-If Vd=4000 liters, then most of your administered drug is NOT in the blood

-CYP450 enzymes absolutely require NADPH

-Drugs metabolized by the CYP3A4 pathway:


-Ethanol


-Phenobarbitol


-Phenytoin


-Rifampin


-Griseofulvin

-Acetylation is a phase II reaction. Patients who are slow acetylators are at risk of developing a drug induced SLE


-Hydralazine


-Procainamide


-INH

-Zero order elimination: Rate is independent of plasma concentration


-Fixed amount of drug is eliminated per unit time


-Example: 10 mg eliminated every four hours


-Alcohol follows zero order kinetics as does ASA, phenytoin, and salicylates at toxic doses


-no fixed half life

-First order elimination

-Rate of elimination is proportional to the plasma level


-Constant fraction of drug is eliminated per unit of time

-If there is no active secreton or resporption, the renal clearance equals the GFR

-If drug is protein bound, then CL (renal) = GFR x free fraction of the drug

-Loading dose: VdxC steady state 

-Clearance: k x VD

-Elimination half life: 0.7 / k= 0.7 x Vd / CL 

-Thus, increasing the volume of distribution will increase the half life

-A word about bioequivalence. For two drugs to be bioequivalent, they need to have the same bioavailability and the same rate of absorption. Plasma levels should be the same if given (a) at the same dose and (b) by the same mode

PHARMACODYNAMICS
-Affinity: ability of a drug to bind to its receptor, shown by proximity of curve to Y axis

-Potency: Shows relative doses of 2 or more agonists to produce the same magnitide of effect. Also shown by proximity to the Y axis provided that the D/R curves are the same

-Efficacy: Measure of how well a drug produces a response. Shown by maximum height of the dose respnse curve. 

-Full agonists produce maximal efficacy

-Partial agonists are capable of eliciting a maximal response and are less effective than full agonists

-Just like allosteric enzymes, dose response curves provide information about antagonism and agonism

-In a sigmoidal D/R cuve with % response on Y axis on Log dose of drug on the X axis, potentiators will shift the D/R curve to the left

-Antagonists will shift a curve to the right

-Like carbon monoxide binding to HgB, an agonist will shift the curve to the left. Like 2-3 BPG, any inhibitor (antagonist) will right shift the curve

-Thus, competitive antagonists cause a parallel shift to the right

-Quantal dose response curve: plot percentage of a populaion responding to a specified drug effect versus dose or log dose

-Quantal curves reveal  the range of intersubject variability in drug response

-The therapeutic interval is simply the TD50/ED50 or LD50/ED50. Low therapeutic indices are less than 2

SIGNALING MECHANISMS:

-Intracellular receptors are for steroids. Binding of hormones to receptors releases regulatory proteins that permit dimerization

-These complexes interact with response elements on nuclear DNA to modify gene expression

-Intracellular receptors exist for thyroid hormones, gonadal steroids, and vitamin D

ION CHANNELS

-Many drugs mimick or antagonize the action of endogenous ligands that regulate the flow of ions through excitable membranes via activation of receptors that are directly coupled to ion channels

-The nicotine receptor for Ach, the skeletal myoneural junction, and the CNS is coupled to an Na/K ion channel

-Receptor is a target for many drugs including nicotine, chiline esters, ganglion blockers and skeletal muscle relaxants

-GABA receptors are coupled to a chloride ion channel 

CYCLIC GMP

-cGMP is a second messenger in vascular smooth muscle that facilitates dephosphorylation of myosin light chains, preventing interaction with actin and causing vasodilaton

-NO activates guanyl cyclase, thus increasing cGMP

BASIC STEPS OF CLINICAL TRIALS:

Phase 1:
Is the drug safe?

Phase 2: Does the drug work?

Phase 3: How well does it work, what are common side effect?

Phase 4: Mass testing, mass clinical trials

SOME WORDS ABOUT BLOOD PRESSURE CONTROL

-Increases in TPR (that occur with alpha one agonism) causes a reflex bradycardia

-Decreases in TPR (that occur with beta two agonism) cause reflex tachycardia

THE EYE: as AN EXAMPLE of HORMONAL CONTROL:

-Muscarinic stimulation: miosis and accommodation for near vision. Contraction on sphincter muscle occurs

-With adrenergic stimulation, the pupil dilates. Contraction of radial muscle produces dilation, relaxation of sphincter

-Alpha agonists, for example, cause mydriasis and NO cycloplegia

-Muscarinic antagonism leads to mydriasis and accommodation to far vision leading to cycloplegia (paralysis of accommodation) 

-CONTRACTION OF SPHINCTER= MUSCARINIC STIMULATION= MIOSIS
-RELAXATION OF SPHINCTER=SYMPATHETIC STIMULATION=MYDRAISIS

FUNDAMENTAL CARDIAC CONCEPTS:

	PHASE
	ACTION
	DRUGS INVOLVED

	Phase 0
	-Na channels open

-Ventricular depolarization
	-Class I antiarrhythmic drugs

	Phase 1
	-Na channels are inactivated

-Transient outward K+ currents and inward Cl- currents contribute to the “notch”and overshoot
	-No significant drug interactions

	Phase 2
	-Plateau phase in which slow Ca2+ influx is balanced by a late appearing K+ current. 
	-No significant drug interactions

	Phase 3
	-Repolarization phase in which delayed K+ current rapidly  increases as the Ca2+ current dies out
	-Class III antiarrhythmics

	Phase 4
	-Return of membrane to resting potential maintained by activity of a Na/K/ATP ase
	


ANTIARRHYTHMIC DRUGS AFFECTING THE “FAST RESPONSE” FIBERS IN THE HIS PURKINJE SYSTEM

	DRUG
	MECHANISM
	USE
	ADVERSE/COMMENTS

	Quinidine

Class I
	-“M” blockade

-Increased HR and AV conduction

-Blockade of fast Na+ channels
	-Atrial fibrillation

-Wide clinical use
	-N/V, cinchonism (GI / tinnitus / ocular dysfunction / CNS excitation)

-QT prolongation

-Drug interactions: hypokalemia enhances effects. May oppose effects of ACHe inhibitors in myasthenia

-May cause vasodilation via alpha blockade with possible reflex tachycardia

	Procainamide

Class I
	-Less M blockade

-No alpha blockade

-Sodium channel blockade
	-Orally effective

-Atrial and ventricular dysrhythmas
	-Metabolized by N acetyltransferase

-Adverse eefects include SLE type syndrome (caution in slow acetylators)

-CNS effects

-Agranulocytosis

-Torsades

	Lidocaine
Class Ib
	-Blocks Na channels

-Prefers action in ischemic tissues (blocks inactivated channels) 
	-Post MI arrhythmias

-Ventricular dysrhythmias
	-Clearance dependent on liver blood flow

-Extensive first passm metabolism

-Seizures evidence of CNS toxicity

	Phenytoin

Class Ib
	-Na block
	-Used occasionally in digitalis OD to reverse AV block
	-

	Flecainide / Encainide

Class Ic
	-Limited use, Na channel block
	-Limited
	-Pro arrhythmic

-May lead to sudden death post MI

	Beta Blockers

Class II
	-Decrease Sa and nodal activity, decrease slop of phase 4 action potential in pacemakers (slow response currents in the SA and AV nodes)

-Prevent B1 adrenoreceptor activation
	-Post MI

-Suppression of SVTs

-Esmolol in SVTs
	-Hypotension

-Bradycardia

	Amiodarone

Class III
	-K+channel blockade

-Mimics activity of all antiarrhythmic drug classes

-Blocks Na/Ca/K channels
-Long half life
	-Atrial and ventricular dysrhythmias
	-Pulmonary fibrosis
-Blue pigmentation (smurf skin)
-Increases LDL-C

-Hepatic disease

-Decreases clearance of dig, phenytoin, quinidine, theophylline, and warfarin

	Sotalol

Class III
	-A beta blocker which also blocks some K channels
	-Prophylaxis in life threatening ventricular dysrhythmas
	-Lassitude, impotence, torsades, AV blockade

	CCBs
-Verapamil

-Diltiazem
Class IV
	-Decrease Sa/AV activity

-Decrease slope of phase 4 (depolarization) of action potential in Av and SA pacemakers
	-SVT

-Verapamil is the prototype

-Dilitaizem also effective
	-Verapamil not effective in SVT
-Adverse effects of verapamil include GI distress, flushing, dizziness, hypotension, AV blockade

	Adenosine

Unclassified
	-Decreases SA and AV nodal activity

-increased AV nodal refractory period

-Increased K efflux

-Causes membrane hyperpolarization
	-DOC for PSVT


	-Short half life

-Administered rapidly IV\

-Possible flushing, sedation, and dyspnea


CHOLINERGIC PHARMACOLOGY:

	TARGET
	RECEPTOR
	RESPONSE

	Eye Sphincter
	M3
	Contraction-miosis

	Eye ciliary muscle
	M3
	Contraction-accommodation for near vision

	Heart  SA node
	M2
	Decrease in HR

	Heart AV node
	M2
	Decrease conduction velocity

	Sphincter
	M3
	RELAXATION except lower esophageal which contracts

	Glands
	M3
	Secretion (sweat, salivation, lacrimation) 

	Blood vessels
	M3
	Dilation(via NO / endothelium derived relaxing factor) ; no innervation, no effects of indirect agonists

	Adrenal medulla
	Nn
	Secreton of epinephrine and NE

	Autonomic ganglia 
	Nn
	Stimulation net effects depend on PANS/SANS innervation / dominance

	Neuromuscular junction
	Nm
	Stimulation-twitch


THE ANTIHYPERTENSIVES: WHAT THEY ARE, HOW THEY WORK, WHY THEY ARE GOOD FOR YOU, AND OTHER TIDBITS OF PLEASURE

	DRUG
	MECH
	ACTION
	ADVERSE/SE/COMMENTS

	Alpha  2 Agonist

-Methyldopa
	-Pro drug converted to alpha methyl NE. 

-Activation of presynaptic a2 adrenoreceptors

-Decreases vasomotor outflow

-Lowers PVR
	-Mild to moderate HTN

-Decreases LVH
	-Sdation, dizziness, decreased libido, edema, positive Coomb’s test

-Safe in pregnancy 

	Alpha 2 agonist

-Clonidine
	-Activates presynaptic A2 adrenoreceptors in the medulla and decreases vasomotor outflow
	-Mild to moderate HTN
	-Dry mouth, sedation, insomnia, edema, bradycardia, severe rebound HTN

-No postural hypertension due to lack of alpha one BLOCKADE

	Adrenergic neuron blocker

-Reserpine
	-Causes destruction of storage granules in peripheral and central nerve endings

-Decreases NE in sympathetic neurons

-Decrease CO

-Decreses PVR

-DecreasesNE, DA, 5HT
	-HTN
	-Mild orthostatic hypertension

-Fluid retention

-Sedation

-Depression

	Adrenergic neuron blocker

-Guanethidine
	-Binds to storage granules to inhibit NE release


	-HTN
	-Diarrhea

-Fluid retention

-Orthostatic hypotension

	Adrenergic alpha blocker
-Prazosin

-Doxazosin
	-Decreases arteriolar resistance and increases venous capacitance. 
-Initial reflex is an increase in HR
	-HTN
-BPH
	-First dose syncope
-Orthostatic hypertension
-Used in BPH due to a decrease in urinary sphincter tone

	Beta Blockers

-olol

-Propanolol 
(Prototypic) 
	-Long term mechanism unclear; decreases cardiac output and peripheral vascular resistance

-Newer studies have established benefit in CHF due to a decrease in ventricular wall remodeling
	-HTN


	-CV depression

-Fatigue

-Sexual dysfunction

-Increase in LDL-C

-Watch for problems in patients with DM, asthma, and peripheral vascular disease

	Direct Acting Vasodilator

-Hydralazine
	-Decrease PVR

-Decreases resistance in coronary, renal, and cerebral beds

-Less decrease in skin and muscle vessels
	-Moderate to severe HTN

-Orally active

-Liver metabolism
	-Headache, flushing, fluid retention, reflex tachycardia, SLE like syndrome in slow acetylators

	Direct Acting Vasodilator
-Nitroprusside
	-Decreased PVR via dilation of arterioles and venules

-Stimulates guanyl cyclase and thus increases cMP via NO release
	-DOC hypertensive emergencies IV


	-May form thiocyanate ions and cyanide ions (can cause toxicitiy in long term infusions)
-May increase renin secretion

	Direct Acting Vasodilator
-Minoxidil
	-Pro drug that on sulonation opens potassium channels

-Membrane hyperpolarization leads to arteriolar vasodilation.

-Renal dilator
	-Moderate to severe HTN, orally active
	-Headaches, flushing, sweating, fluid retention, reflex tachycardia are adverse effects

-Possible pulmonary hypertension

	Direct Acting Vasodilator

-Diazoxide
	-Ateriolar vasodilation via K+ channel opening
	-HTN

-Used iV for hypertensive emergencies
	-Reflex tachycardia

-Fluid retention

-Hyperglycemia due to decreased insulin release

	CCB

-Nifedipine

-Verapamil

-Diltiazem

-Nimodipene
	-These drugs block K type Ca2+ channels in cardiac and vascular tissues

-The decrease in intracellular Ca2+ causes vasodilation in arterioles and coronary vessels

-Naturietic renal effects
	-HTN
	-Constipation, headache, gingival overgrowth, no effects on plasma lipids
NOTE: The –dipene drugs are more specific for peripheral vasculature. Verapamil is used as an anti-arrythmic while NifeDIPINE is used for hypertension

	ACE inhibitors

-pril

-Captopril


	-Inhibit kininase II (The angiotensin converting enzyme)
-AT-1 receptors in the adrenal cortex are not activated due to lack of angiotensin II

-Decrease in aldosterone and decrease in vasoconstriction

-Inhibit bradykinin metabolism which causes NO/EDRF mediated vasodilation 
	-HTN

-Renal failure
	-Note that cough is a prominent side effect due to decrease in BK metabolism



	Angiotensin-1 receptor blockers

-sartan

-Losartan
	-Block effects on angiotenin II but do not affect bradykinin levels or enhance its effects
	-HTN
	


RENAL / CARDIOVASCULAR DRUGS

-Approximate percentage of sodium reabsorption:
-PCT > 60%

-Thick ascending loop < 25%
-Distal convoluted tubule <10%

-Collecting tubules and ducts < 4%

-Diuretics that block Na+ reabsorption at segments above the CT will increase Na+ load to the CT and ducts downstream

-Increased Na+ load correlates with  K loss and hypokalemia

-Look and thiazide diuretics, conversely, cause an associated H+ loss and tend to induce alkalosis

	DRUG
	MECHANISM
	CLINICAL UTILITY
	SIDE EFFECTS/COMMENTS

	Ca Anhydrase Inhibitors

-Acetazolamide

-Dorzolamide
	-Inhibit Ca on both luminal membrane and in the PCT cell

-Action is in the proximal convoluted tubule

-Bicarbonuria

-Filtered Na+ and bicarbonate ions continue down the tubule and present a major Na+ load downstream 
	-Clinical uses include glaucoma, acute mountain sickness, metabolic alkalosis


	-Limited clinical utility

-Hypokalemia
-Acidosis

	Loop Diuretics

-Furosemide

-Ethacrynic acid
	-Work on Na/K/2CL in thick ascending limb of Henle

-Delivery of increased Na+ load downstream

-Enhances loss of K and protons and the level of the collective tubules
	-Acute pulmonary edema

-Renal failure

-Anionoverdose

-CHF

-Hypercalcemic states

-Hypertension
	-Allergies

-Alkalosis
-Hypokalemia
-Hypomagnesemia

-Decrease Li clearance

-K+ wasting

-Calcium loss

-Hyperuricemia

-Ototoxicity
(three groups are loop diuretics, aminoglycoside abx, cisplatin)

	Thiazide Diuretics

-HCTZ

-Indapamide

-Metolazone
	-Organic acids filtered and secreted and that inhibit the Na/CL cotransporter on the luminal membrane of the distal convoluted tubule

-Block reabsorption of sodium and calcium
	-HTN

-heart failure

-Activity reduced at low GFR

-Edematous states including PE

-Nephrolithiasis

-Tx hypercalciuria
-Diabetes inspidus (ADH resistance)
(Condition is central or nephrogenic; thiazides work in nephrogenic diabetes insipidus. When you cause loss of sodium, the body starts to compensate via the increase of activity in the proximal tubule. If sodium reabsorption is increased, then water is also reabsorbed. Body will increase Na/water reabsorption and thus lower urine volume… Confusing,but…) 
	-Allergies

-Alkalosis

-Hypokalemia
-HYPERcalcemia

-Hyperlipidemia

-Sexual dysfunction

	K Sparing Diuretics

-Spironolactone

-Amiloride

-Triamterine
	-Act at collecting tubules and ducts

-Weak diurects because most filtered Na is reabsorbed at the PCT

-Spironolactone is an aldosterone receptor antagonist. Will block aldosterone AND androgenic receptors

-Amiloride is a Na channel blocker
	SPIRONOLACTONE:
-HTN, heart failure (improves survival with ACEIs) 

-Antiandrogenic uses

-Hyperaldosteronism

NA CHANNEL BLOCKERS:
-Decreases K loss

-Lithium induced diabetes insipidus
	-Acidosis
-Hyperkalemia
-Azotemia

-Gynecomastia

-Libido changes

	CCBs utilized for angina

-Nifedipine

-Bepridil


	-Nifedipine is largerly selective

-Bepridil is approved for angina because of its coronary vascular dilatation

-The –dipene drigs are largely vascular selective

-Verapamil and diltiazem inhibit Ca channels in the myocardium
	-Hypertension

-Antidysrhythmia
	-Bepridil implicated in torsades

	Nitrates used for angina

-Isosorbide

-Nitroglycerine
	-Activation of NO pathway

-formation of NO in endothelial cells triggered by ACH, bradykinin, histamine

-Vasodilation occurs vecause cGMP promotes the dephosphorylation of myosin light chain phosphate

-Marked dilatation of large veins resulting in increased pre-load

-Increase oxygen delivery by decreasing vasospasm

-Decreased O2 requirement by decreased PVR, CO, or both
	-Angina
	-Flushing, headaches, fluid retention, reflex tachycardia, tachyphylaxis

-Contraindications include concomitant use of sildenafil( be sure to introduce REST PERIODS!

	Antihyperlipidemic / 

Bile Acid Sequestrants

-Cholestyramine

-Colestipol


	-These resins complex bile salts and prevent reabsorption from the GI tract.

-Helps stop enterohepatic recirculation


	-Tx hyperlipidemia
	-These drugs INCREASE VLDLs and TGs. Not used for hypertriglyceridemia

-Decreased absorption of digoxin, thiazides, TCNs, warfarin, and vitamin K

	Antihyperlipidemic / 

HMGCOa Reductase Inhibitors

-Simvistatin

-Atorvastatin
	-Statin drugs inhibit the rate limiting step of cholesterol synthesis

-Drugs also increase NO and decrease endothelin-1, a potent vasoconstrictor
	-Useful in hyperlipidemia. Some statins reduce TGs, increase HDLs, and lower LDLs
	-Diarrhea, myalgia, myopathy

-Watch CKMB enzymes in patients with muscle pain, fatigue

-Caution with elevated liver enzymes 

	Antihyperlipidemic / Nicotinic Acid

-Niacin
	-Inhibits VLDL synthesis and apoprotein synthesis in hepatocytes and increased HDL

-Activates LPL

-Increases tPA and decreases serum fibroinogen
	-Lower VLDL
-Lower LDL
-Increase plasma HDL
	-Flushing

-Pruritis

	Antihyperlipidemic

-Gemfibrozil
	-Activates LPL

-Promotes catabolism of VLDL and IDL
	-Decreases VLDL
-Lower TG

-Small increase in HDL
	-GI distress, rash, gallstones


CNS pharmacology

-Targets include


-Voltage regulated ion channels


-Neurotransmitter regulates channels like GABA, glutamate,glycine

-Glutamic acid: 

Excitatory via increased cation influx (direct coupling and G protein linked). The NMDA receptor is a potential target for ketamine




PCP. Major excitatory neurotransmitter

-GABA:


Inhibitory via increased chloride influx or increased K outflow. Hyperpolarizing signal 

-Ach


M1 excitatory via decreased potassium outflow. M2 is inhibitory and N excitatory. ACHe inhibitors used in Alzheimer’s and M 




blockers in Parkinson’s disease

-Dopamine

Inhibtory, multiple subtypes. 

-NE:


Excitatory or inhibitory depending upon subtype

-5HT:


Greater than 15 receptor subtypes. 5HT3 subtype is NOT coupled to a second messenger

-Opiods:


Inhibitory. Several subtpes. Second messenger activities

-BZ receptors are heterogenous. BZ1 receptors mediate hypnotic actions. 
-BZ2 receptors appear to have a role in memory, sensori-motor and cognitive function

	DRUG
	MECHANISM
	EFFECT
	ADVERSE/SE and COMMENTS

	Benzodiazepines

-Valium

-Midazolam

-Lorazepam
	-Most commonly used drugs for tx of anxiety and sleep disoders.

-Dose dependent CNS depression occurs

-Additive with other CNS depressants

-Flumaznil reverses effects

-Safer than barbiturates

-GABA mediated mechanism involving neural hyperpolarization

-Increase frequency of chloride channel opening
	-Sedation

-Disnhibition

Three of these drugs do not form extrahepatic metabolites:

-Oxazepam

-Lorazepam

-Temazepam

	-Chronic use leads to tolerance via ownregulation of BZ receptors. 

-Dependence can occur as does rebound REM sleep, insomnia

	Barbiturates

-Pentothal

-Pentobarbitol
	-Increase duration of chloride channel opening

-Net effect is increase in chloride channel activity

-Dose dependent CNS depression
	-Anesthesia

-Sedation

-Sleep
	-Contraindicated in porphyries due to increased heme synthesis

-Induces CYP450

-No specific antidote

	Other sedative / hypnotic

-Zolpidem

-Zaleplon
	-Nonbenzodiazepenes used in sleep disorders

-Newer agent, binds to BZ1 receptors

-More selective hypnotics

TEST QUESTION:
-Which of the following drug actions are not reversed by flumazenil? Recall that these drugs ARE BZD’s and will be responsive to flumazenil
	-Sleep disorders
	-Not effecive for seizure disorders or for muscle relaxation

-Low abuse potential

-Low dependence

	Other sedative/hypnotic

-Buspirone
	-Selective anxiolytic

-Partial agonist at 5HT1a receptors
-Non sedating

-No additive CNS depression
	-Use in GAD
-Slow onset
	-No dependence liability

	Alcohols


	-Ethylene glycol found in antifreeze

-Methanol more of a solvent

-Ethanol is found at the corner store

-Ethanol is the best substrate for ADH

-Some drugs can cause a disulfiram like reaction like metronidazole
	ETHYLENE GLYCOL:
-Nephrotoxicity, metabolic acidosis

METHANOL:
-Severe anion gap metabolic acidosis

-Ocular damage
	-Antidose for ethylene glycol and methanol tox: Ethanol. Ethanol is the best substrate for ADH and will outcompete other substances

DISULFIRAM:
-Also known as antabuse



	Anticonvulsants

-Pheytoin
	-Blocks axonal Na channels in their inactivates state

-Rate dependent blockade

-Used as an antiarrhythmic and backup in bipolar disorder
	-First pass metabolism

-Competition for plasma protein binding and induction of p450

-Utilized for partial seizures, generalized seizure, or status epilepticus 
	-Adverse effects include sedation, ataxia, dipolopia, acne, gingival overgrowth, megaloblastic anemic

-Decreases effectiveness of OCP

	Anticonvulsants

-Carbamazepine
	-Also a axonal Na channel blocker

-Mechanism similar to phenytoin


	-DOC trigeminal neuralgia

-Induces p450
	-Adverse effects include sedation, ataxia, diplopia

-Decreases effectiveness of OCP

	Anticonvulstants

-Ethosuximide
	-Blocks T type Ca2+ ion currents in thalamic neurons
	-DOC absence seizures
	-GI distress, fatigue,lethargy, EPS signs can occur

	Anticonvulsans

-Valproic Acid
	-Blcoks T type Ca2+ ion currents

-Inhibits GABA transaminase

-Blocks Na channels

-Multiple mechanisms
	-Used for partial seizures, generalized seizures, myoclonus. 

-NOT used for status

-Inhibits p450
	-GI distress and hepatotoxicity

-Teratogenic

	Anticonvulsants

-Benzodiazepines
	-The benzos can be highly sedating. 

-Recall that the rapid acting benzodiazepenes are drugs of choice in the treatment of status seizures

	Anticonvulsants

-Gabapentin
	-Increases effects of GABA
	-Partial seizures

-Neuropathic pain

-Bipolar disorder

-Migraine
	-Sedation, ataxia, cognitive change

	Anticonvulsants

-Lamotrigine
	-Blocks Na channels and glutamate receptors
	-Absence and partial seizures
	-Sedation, atazia, diplopia, SJ syndrome

	Anticonvulsants

-Barbiturates
	-CNS depression

-Long half life suitable for maintenance treatment in seizure disorders
	-Status

-Generalized seizures
	-Induction of p450

-Decreases effectiveness of OCP

	ANESTHETICS

-MAC:  Minimum alveolar concentration. This is a lot like the ED50. The dose of anesthetic at which 50% of patients do not respond to surgical stimuli

-Halothane: Extremely potent, lower doses of this anesthetic required

-Nitrous oxuide not very potent

	Anesthetics

-Nitrous oxide
	-Anesthetic

-High MAC > 100%

-BGPC of 0.5
	-Sedation
	-Low potency, often used in combinaion

-Fast rate of onset due to low blood gas coefficient

-If drug is happy in blood, it will stay in blood. This drug, for example, loves to go into the brain. LOW BGPC!

	Anesthetics

-Halothane
	-Anesthetic, inhalational

-MAC of 0.8%

-BGPC of 2.3
	-Sedation/anesthesia

-Decreases HR
	-Hepatitis, malignant hyperthermia, dysrhythmia

-Sensitizes heart to catecholamines

	Anesthetics

-Isoflurane
	-Anesthetic, inhalational

-MAC of 1.3

-BGPC of 1.4
	-Vasodilation

-Sedation / anesthesia
	-Bronchiolar secretions and spasms

	Anesthetic, IV

-Thiopental
	-Barbiturate

-Highly lipid soluble

-Rapid onset and short acting

-Rapid recovery
	-Induction
	-Depresses respiratory and cardiac function

	Anesthetic, IV

-Midazolam
	-Versed is a benzo

-Rapid acting and amnestic
	-Induction

-Preoperative sedation
	-Reversed by flumazenil

	Anesthetic, IV

-Propofol
	-Antiemetic effects

-Rapid onset and recovery
	-Induction and maintenance
	-Caution with allergy to eggs

	Anesthetic, IV

-Fentanyl
	-Opiod anesthetic

-Shorter duration of action
	-Analgesia

-Neurolept anesthesia: combination of fentanyl, droperidol, NO
	-Chest wall rigidity with IVuse

	Anesthetic, IV
-Ketamine
	-Rapid onset and short dureation

-Dissociative anesthesia
	-Amnesia, cataonia, analgesia


	-Causes Cv stimulation!

-Emergence delirium

	LOCAL ANESTHETICS

-These drugs are weak bases as a group

-Used for regional anesthesia

-Ionized and non ionized forms

-Esters are procaine, cocaine, benzocaine and are metabolized by plasma and tissue esterases

-Amides are drugs like lidocaine, bupivicaine

-Esters have one I in their name

-Amides have two I’s in their name

-Esters have the potential to cause allergies, amides do not

-These drugs bind to a component of the Na ion channel located inside a nerve membrane

-For access to its target, the local anesthetic must first cross the lipid bilayer and it does so in its NON ionized form 

-Recall that nerve fibers most sensitive to blockade are of smaller diameter and have high firing rates

-Order of sensitivity is: Type  B and C> type A delta> type A beta and gamma > type A alpha

	Sodium channel toxins

-Tetrodotoxin

-Saxitoxin
	-Bind externally to the ready state of NA channels in both cardiac and nerve cell membranes

-Block of Na influx prevents conduction
	-Paralysis
	-Caution with improperly prepared puffer fish!! POISON! DANGER!

	Sodium channel toxins

-Ciguatoxin

-Batrachotoxin
	-Bind to Na channel and keep it open to cause a persistent depolarization and channel inactivation
	-Paralysis
	-

	Opiod Analgesics

-Morphine

-Meperidine

-Methadone
(Highly effective opiods because they are Mu agonists)


	-Ac in part via receptors for endogenous opiopeptidessuch as the enkephalins

-Multiple subtypes

-Activation of pre-synaptic receptors

-Decrease Ca2+ influx, decrease neurotransmitter release

-Mu receptor mediated effects associated with dependency

-Post synaptic opiod receptors exist( could to increase in potassium efflux

-Analgesic opiods act on receptos in the periaqueductal gray region of the midbrain

-Opiod receptors involved in spinal analgesia are of both kappa and mu subtypes

-Supraspinal analgesia results largery from activation of the mu receptor subtype
	-Analgesia, sedation, pain tolerance

-Cough suppression can occur at subanalgesic doses of codeine

-Constipation sometimes therapeutic (for diarrhea) 

	-Most serious effect is respiratory depression. Can be reversed with Naloxone

-Increase ICP

-Nausea and vomiting

-Miosis (except for meperidine) 

-Morphine can release histamine

-Tolerance occurs with continued use and is functional.

-Tolerance can be marked for CNS actions including analgesia, euphoria, respiratory depression 

-Constipation

-Morphine forms a highly active metabolite after first pass metabolism. Only example of a phase II reaction that actually activates a drug

	Opiod analgesics

-Pentazocine
	-Mixed agonist and antagonist

-K agonist

-Weak Mu agonist
	-Some analgesia

-Some respiratory depression


	-Low abuse liability

-This drug will not cause as much dependence as the traditional opiods

-Mixed agonists have the potential to induice withdrawal in patients who abuse Mu agonists

	Opiod analgesics

-Nalbuphine
	-K agonist

-Weak Mu agonist
	++ analgesia

++ respiratory depression


	++ abuse liability

-Less analgesia

-May induce withdrawal in patients currently on opiods like heroin

	Nicotinc Receptor Agonist

Depolarizing NBM
-Succinylcholine
	-Phase I andphase II block

-First block is depolarizing. Following fasciculation, a flaccid paralysis ensureswhich is augmented by ACHe inhibitors

-Phase II block is desentitizing; membrane might remain unresponsive to ACH
	-Relaxation

-Paralysis for intubation / ventilation
	-Malignant hyperthermia

(Characterized by muscle rigidity, hyperthermia, hypertension, acidosis, and hyperkalemia) 

-Hyperkalemia



	Spasmolytics

-Baclofen
	-Facilitates GABA by acting as a direct GABA agonist at GABA b receptors
	-Relief of muscle spasticity
	

	Spasmolytics

-Dantrolene
	-Directly acting on skeletal muscle\

-This drug blocks Ca2+ release from the sarcoplasmic reticulim
	-Used for states that involve extreme muscle rigidity such as malignant hyperthermia associatied with inhalational anesthetics
	

	Spasmolytics

-Benzodiazepine
	-Facilitate GABA actions at a receptor subtype
	-Relief of muscle spasm
	-Dependence, tolerance

	DOPAMINE AND CNS NEUROTRANSMISSION
-Nigrostriatal tract: cell bodies involved in coordinated movements. Inhibition of GABAergic neurons. Loss of SA neurons leads to excessive Ach activity( EPS dysfunction

-Mesolimbic / mesocortical tracts:  Cell bodies in the midbrain project to cerebrocortical and limbic structures.

-Functons include the regulation of affect, reinforcement, psychomotor functions, and sensory perception

-Drus that increase DA functions cause increased psychomotor activity and reinforcement

-Tuberoinfundibular pathway: Cell bodies in the hypothalamus project to the anterior pituitary and release DA. 

-DA agonists are used in hyperprolactinemic states

-DA antagonists may cause endocrine dysfunction including gynecomastia and amenorrhea

-Chemoreceptor trigger zone: activation of DA receptors results in emesis. DA agonists are emetic. 

The Dopamine D2 receptors

-Major type in the striatum. Block of these receptors is associated with Parkinsonism and EPS effects

	Drugs that increase DA function

-Levodopa
	-Converted by DA for aromatic acid decarboxylases. Usually given with decarboxylases. 

-Increases DA synthesis in dopaminergic neuron

-Carbidopa decreased peripheral DA decarboxylase
	-Parkinsonism
	-Dyskinesia

-Hypotension

-On off effects

-Hallucination

	Anti-Parkinsons

-Tolcapone

-Entacapone
	-When aromatic acid decarboxylase is inhibited, more L dope is converted by COMT to 3-0 methyldopa, a partial agonist. These drugs inhibit peripheral COMT

-Enhance CNS uptake of L dope

-
	-Parkinsonism
	-Hepatotoxic

	Anti-Parkinsons

-Bromocriptine
	-DA agonist
	-Parkinsons
	-Hallucinations, confusions, psychosis. Cause sedation and abrupt sleep onset

	Anti-parkinsons

-Seleginine
	-Selective MAO-B inhibitor

-Increases DA levels in CNS

-Often used as initial drug in PD
	-Parkinsons
	-CNS stimulation

	Anti-parkinsons

-Benztropine

-Trihexyphenidil
	-Decrease tremor and rigidity in PD

-Less effect on bradykinesia

-Decreased EPS dysfunction caused by DA antagonist
	-Tremor
	-Exacerbation of tardive dyskinesias

	Anti-parkinsons

-Amantadine
	-Weak actions possibly via M block

-Atropine like side effects and livedo reticularis (edema and skin mottling) 
	

	Antipsychotic

-Negative SS: amotivation, social withdrawal, flat affect, poverty of speech

-Positive SS: disorders, delusions, hallucinations, bizarre behavior

-Dopamine blockade may cause an increase in prolactin secretion

-Increased prolactin  may cause amenorrhea and galactorrhea, gynecomastia

-Neuroleptic/malignant syndrome: muscle rigidity and hyperthermia associated with anti-muscarinic effects associated with older anti-psychotics. Dantroline or DA agonist may be useful for this disorder. 

	Antipsychotics

-Chlorpromazine
	-Block D2 receptor, an older antipsychotic


	-Antipsychotic
	-Increased EPS dysfunction

-Ocular dysfunction

-Sedating

-Alpha blockade

-Lower seizure threshold

	Antipsychotics

-Haloperidol
	-High potency 

-Inexpensive

-D2 blockade
	-Antipsychotic

-Chemical restraint
	-Major EPS side effects

-Less alpha and M block

-Tardive dyskinesia

	Antipsychotics

-Clozapine
	-Blocks D2 and 5HT receptors

-Newer antipsychotic
	-Antispychotic

-No EP dysfunction or tardive dyskinesia
	-Watch for agranulocytosis

-Requirement for weekly bloodtest

	Antipsychotic

-Olanazapine
	-Blocks 5HT2 receptors, improves negative symptoms
	-Antispsychotic

-No tardive dyskinesia
	-Improves negative symptoms, may cause alpha blockade

	Antidepressants / MAO

-Phenelzine

-Tranulcypromine
	-Inhibition of MAO type A and type B. Type B MAO metabolizes DA

-Theory is that via inhibition of metabolism, more catecholamines will be available in the brain
	-Depression
	-HTN crisis with tyramine, Neuptakeblockers, alpha agonists, and L dopa

-Hyperthermia, HTN, seizures with meperidine or dextromethorphan

-Serotonin sundrome

-Hypertension with wine and cheese consumption

	Antidepressants/SSRI

-Prozac

-Zoloft
	-5HT receptor antagonists. These drugs may also have a small amount of action at norepinepherine receptors. The first novel drugs for depression
	-Depression
	-Relatively safe

-Some may have p450 reactions

	Antidepressant/Heterocyclic

-Buproprion (DA inhibitor) 

-Nefazodone

-Trazodone
	-Amoxapine and maprotiline block NE reuptake

-Nefazodone (Serzone) and trazodone block 5HT reuptake, but both drugs also act as antagonists at certain serotonin receptor subtypes

-Buproprion has minimal effects on NE or 5HT systems but may affect DA neurotransmission
	-Depression
	-Priapasm as a side effect of trazodone

	 Antipsychotic

-Lithium
	-Cross blood brain barrier

-Inhibits dephosphorylation from IP to inositol 

-Mood stabilizer

-Lithium may also cause decrease in camp 

-May affect vasopressin receptors
	Mood stabilization

Manic disorder


	-Tremor, ataxia, choreoarthrosis

-Visual dysfunction, seizures, goiter

-Nephrogenic diabetes insipidus via uncoupling of vasopressin V2 receptors

-Neonatal toxicity

-Teratogenicity

	Some drugs of abuse

-PCP: hallucinations and paranoia. Horizontal and vertical nystagmus. Seizures, amnesia. Symptomatic tx

-MDMA: ecstasy.. amphetamine like with strong 5HT pharmacologyand therefore hallucinogenic and generally neurotoxic. 

	ANTIMICROBIALS AND MECHANISM OF ACTION

1. Inhibition of bacterial cell wall synthesis:  PCN, Ceph, Vanc

2. Inhibition of bacterial protein synth: aminoglycosides, CHPC, macrolides, TCN

3. Inhibition of nucleic synthesis: fluoroquinolones, rifampin

4. Inhibition of folic acid synthesis: SMX/TMP, pyrimethamne

ANTIMICROBIALS AND MECHANISMS OF RESISTANCE

1. PCN/cephs: production of beta lactamases which leave the beta lactam ring structure, change in PCN binding proteins

2. Aminoglycosides: formation of enzymes that inactivate drugs via conjugation reactions that transfer acetyl, prosphoryl, or adenylyl groups

3. Marcolides: Formation of methyltransferases that alter drug binding sites on the 50s subunit

	ANTIBIOTIC
	MECH OF ACTION
	AFFECTED ORGANISMS
	MECH OF RESISTANCE/COMMENTS

	Beta lactams- narrow spectrum

-PCN G

-PCN V
	-Bactericidal inhibitors of cell wall synthesis

-Inhibition of membrane binding proteins

-Inhibit transpeptidation rxn involved in cross linking

-Results in activation of autolytic enzymes
	-Strep

-Pneumococci

-Meningococci

-Treponema pallidum

PCN V:
-strep

-Oral pathogens
	-PCNases break lactam ring structures

-Structural changes in PBPs

-Adverse effects include hypersensitivity, Jarish-Herxheimer rxn in treatment of syphilis, maculopapular rash, interstitial nephritis

	Beta lactams- Narrow Spectrum and B lactamase resistant

-Nafcillin

-Methicillin

-Oxacillin
	-Same as above
	-Known or suspected staphylococci but not MRSA
	

	Beta lactams- Susceptible and wider spectrum

-Ampicillin

-Amoxicillin

-Ticaricillin
	-Same as above
	-Gram positive cocci (not staph)

-E coli

-Listeria monocytogenes (ampicillin)

-H. pylori

-Ticaricillin has extended activity against gram negative rods including pseudomonas
	-Synergy with aminoglycosides versus enterococci

	Cephalosporins, first generation

-Cephalexin

-Cephradine

-Cefazolin

If fourth letter is a consonant, it is a third generation( this guy is bored
	-Bactericidal, identical to PCN in terms of mechanism of action

-Do not penetrate CNS( please don’t use these for meningitis
	-G+ cocci

-E coli

-Klebsiella

-Proteus

(PECK)
	-Resistance occurs mainly via production of beta lactamases

	Cephalosporins, second generation

-Cefaclor

-Cefotetan

Organisms not covered by cephalosporins are LAME

(Listeria, Atypicals, MRSA, enterococcus) 
	-Same as above

-Mostly do not penetrate CNS
	-More gram negative

-B. fragilis (cefotetan)

-H. flu

-Moraxella catarrhalis
	-Hypersensitivity

	Cephalosporins, third generation

-Ceftriaxone

-Cefixime


	-Wider spectrum cephalosporins. These drugs (most) enter the CNS. Important in empiric management of meningitis and sepsis
	-More gram negative

-N. gonorrhea

-B. fragilis (ceftizoxime)

-HENPECK


	-Hypersensitivity

-Most cleared renally

-Blocked by probenecid

-These drugs are weak acids, filtered and secreted in the kidney

-Ceftriaxone is handled by BILIARY clearance, no need to adjust dose in renal failure

	Cephalosporins , fourth generation

-Cefipeme
	-Same as above

-Resistant to beta lactamases
	-Broader spectrum
	

	Other inhibitors of cell wall synthesis

-Imipenem

-Meropenem
	-Carbapenem abx that are bactericidal and bind to PBPs. Same MOA as PCN and cephalosporins.

-Resistant to beta lactamases
	-Gram + cocci

-Gram negative rods

-Enterobacter, pseudomonas
	-GI distress

-Drug fever

DO NOT EFFECTIVELY TREAT: VRE, MRSA

-Impenem is given with cilastatin which inhibits metabolism by renal dihydropeptidases. Decrease dose in renal dyfunction 

	Inhibitor of cell wall synthesis

Aztreonam
	-Cell wall inhibition

-Resistant to beta lactamases
	-IV for gram negative rods
	-No cross allergenicity with pens or cephs

	Inhibitor of cell wall synthesis

Vancomycin
	-Bactericidal drug acts at an early stage in cell wall synthesis. 

-Hinders transglycosylation reactions involved in elongation of peptidoglycan chains
	-Gram positive cocci

-Enterococci

-C. difficile


	-Vanc plus rifampin is active against pnumococcal infections resistant to the penicillins

-Red man syndrome from too quick of an infusion of vancomycin, nephrotoxicity, and hypersensitivity reactions

-Ototoxicity, hypotension, and diffuse hyperemia

	Inhibitors of protein synthesis

-Reminder: 30 and 50s subunit of ribosomes

-Step 1 is the translocation of the tRNA

-A site moves over to P site

-New tRNA comes over to a site

-Peptide bond transferred

-In other words, you’ve got the formation of the initiation complex, incorporation of amino acid, formation of the peptide bond, and translocation. 

-Antibacterial drugs can disrupt processes ant any place along this chain 

	Inhibitors of protein synth

-CHPC
	-Bacteriostatic, wide sprectrm of activity

-Inhibits peptidyltransferase
	-S. typhii

-B. fragilis

-Rickettsia
	-Gray baby syndrome

	Inhibitors of protein synth

-Quinipristin

-Dalfopristin
	-Inhibits binding sites on 50S ribosome

-Prevent interaction of tRNA with acceptor site
	-VRE

-VRSA
	-Unknown

	Inhibition of protein synth

-Linezolid
	-Blocks protein synth

-Inhibits nformylmethionyltrnarobosomemRNA ternary complex
	-VRSA

-VRE
	-Headache, GI distress

	Inhibitors of folic acid synth

-Sulfonamides
	-Competes with PABA causing inhibition of dihydropteroate sunthase and formation of non functional folic acid


	-Wide spectrum

-Nocardia DOC

-burns

-Toxoplasmosis
	-Hypersensitivity (SJ syndrome 

-GI distress

-Hemolysis with G6PDH 

-Avoid in third trimester



	Inhibitors of folic acid synth

-TMP

(Co trimoxazole)
(TMP/SMX)

(Trimethoprim sulfa) 
	-Inhibitor of DHFR

-Synergy with sulfonamides due to synergistic / sequential blockade of folate synthesis
	-complicated UTI

-DOC for PCP pneumonia

-H flu

-M. catarrhalis

-L. monocytogenes (backup)

-Proteus mirabilis

-S. typhi

-MRSA
-Vibrio
	-Crystalluria

-Drug interactions

-Anemia

-Leukopenia

-Thrombocytopenia

	Inhibitors of folic acid synth

-Pyrimethamine
	-Inhibits DHFR
	-Toxoplasmosis
	-ANYTHING that disrupts the synthesis of folic acid can cause problems with anemia / DNA



	Inhibitors of DNA synthesis

-Fluoroquinolones

-Ciprofloxacin

-Norfloxacin (limited) 


	-Bactericidal analogues of nalidixic acid that interfere with bacterial DNA synthesis. 

-Inhibit topioisomerase II (DNA gyrase) thus blocking the relaxation of supercoild DNA required for replication

-Blocks topioisomerase IV responsible for separation of replicated DNA during cell division
	-Wide spectrum

-Gram positive

 cocci

-E. coli

-P. aeruginosa

-S. typhi

-Shigella

-Serratia

-C. jejuni

-Some mycobacteria

-alternative tx for gonorrhoea

-Norfloxacin great for UTI

-Ofloxacin and ciprofloxacin alternative for n. gonorrhoea
	-Eliminated by kidney

-GI distress

-Increased QTR interval with sparfloxacin and hepatoxoicity with trovafloxacin

-Watch out for antacids( can inhibit absorption

-May cause tendonitis and tendon rupture / cartilage problems. Contraindicated in children 

	Metronidazole
	-Bactericidal

-Appears to necessitate reductive metabolism
	-DOC protozoal infection

-DOC trichomonas

-DOC giardia

-DOC entamoeba

-DOC anaerobes like bacteroides fragilis, c.difficile, G. vaginallis, H. pylori
	-Disulfiram like interaction with ethanol

-4 useful for H. pylori: Amoxicillin, Clarithromycin, Metronidazole, TCN

	Antitubercular drugs

-INH
	-Inhibits mycolic acid synthesis


	-M. tuberculosis

-DOC m. tuberculosis prophylaxis
	-Hepatitis, peripheral neuritis, hemolysis in G6PDH, SLE in slow acetylators

-Use vitamin B6 to avoid deficiency 

	Antitubercular drugs

-Rifampin
	-Inhibits DNA dependent RNA polymerase. Resistance via change in enzyme

-Works on other types of bacteria
	-M. tuberculosis
	-Proteinuria, flu like syndrome, p450  induction, thrombocytopenia, red orange metabolites
-Nausea and vomiting most common

	Antitubercular drugs

-Ethambutol
	-Inhibits synthesis of arabinogalactan
	-M. tuberculosis
	-Dose dependent retrobulbar neuritis, decreased visual acuity, red green discrimination

	Antitubercular drugs

-Pyrazinamide
	-Unknown but metabolically activated by bacteria, strains lacking the bioactivating enzyme are resistant
	-M. tuberculosis
	-Polyarthralgia, myalgia, hepatitis, hyperuricemia, phototoxicity, increased porphyrin synthesis

	Antitubercular drugs

-Streptomycin
	-Protein synthesis inhibition
	-M. tuberculosis alternate
	-Deafness, vestibular dysfunction, nephrotoxicitity 

	Mycobacterium avium intracellulare
	-Prophylaxis includes: azithromycin for one week or clarithromcin and ethambutol
	
	

	Antifungal drugs

-Amphotericin B / Nystatin
	-Interacts with ergosterol. 

-Forms artificial pores which disrupt membrane permeability

-Synergistic with flucytosine in candidiasis and cryptococcoses
	-DOC aspergillus

-DOC candida

-DOC cryptococcus

-DOC histoplasma

-DOC mucor

-DOC sporothrix
	-Given by slow IV infusion

-Poor penetraton into the CNS

-Slow clearance

-Infusion related hypotension due to histamine release

-Nephrotoxicity including decreased GFr, tubular acidosis, decreased erythropoetin 

-Protect against anemia by Na loading or decrease in AMP-B dose

	Antifungals

-Azole agents

-Ketoconazole

-Fluconazole

-Itraconazole
	-Fungicidal and interferes with synthesis of ergosterol

-Inhibits p450 enzymes


	FLUCONAZOLE:
-DOC for esophageal and invasive candidiasis

-DOC invasive coccidiodomycosis

-Prophylaxis and suppression in cryptococcal meningitis

ITRACONAZOLE

-DOC sporotrichoses,

-DOC blastomycoses
	-Fluconazole penetrates the CSF!



	Antifungals

-Flucytosine
	-An antimetabolite

-Activated by fungal cytosinedeaminase to 5-FU
	-Candidiasis

-Cryptococcosis

-Enters CSF
	-Toxic to bone marrow

	Antifungals

-Terbinafine
	-Inhibits squalene epoxidase

-Active against dermatophytes

-Decreases ergosterol
	-Onychomycoses
	-Increased LFTs

-Poss hepatotoxicity

	Antifungals

-Griseofulvin
	-Active against dermatophytes

-Disrupts microtubule synthesis
	-Oral and not topical action!
	-Headache

-Thrush

	Antiviral  drugs

-avir=AIDS drugs

-ivir=Influenza drugs

-ovir=herpes drugs
	
	
	

	Antiviral

-Acyclovir
	-Antimetabolite

-Looks like a DNA base

-This drug is phosphorylated x3 and then gets incorporated into a DNA molecule

-Newer drgs like famicicylovir and valacyclovir are approved; have longer half lives
	-HSV

-VZV

-topical, oral, IV

-Reduces herpetic viral shedding

-Decreases acute neuritis

-Reduces symptoms if used early with varicella infection
	-Neurotoxicity

-Not hematotoxic

-Resistance can be due to changes in DNA polymerase or due to decreased activity of TK. However, > 50 % of HSV resistant strainscompletely lack thymidine kinase

	Antiviral

-Ganciclovir
	-Similar mechanism

-Converted to triphospate form

-Inhibits viral DNA polymerase
	-HSV

-VZV

-Used for CMV prophylaxis and treatment

-Used in AIDS related CMV
	-Dose limiting hematotoxicity

-Mucositis

-Fever

-Rash

-Crystalluria

	Antiviral

-Foscarnet
	-NOT an antimetabolite

-Different mechanism

-Does not require phosphorylation to become active

-If organism lack thymidine kinase, foscarnet still works
	-Identical uses to ganciclovir
	-Dose limiting nephrotoxicity

	Antiviral

-Zidovudine

Nucleoside reverse transcriptase:
-Didanosine

-Zalcitabine

-Stavudine

-Lamivudine
	-Phosphorylated nonspecifically to a triphosphate that INHIBITS reverse transcriptase

-HAART therapy: highly active anti-retroviral therapy including two RT inhibitors and a protease inhibitor
	-HIV
	-Hematotoxicity

-Headache

-Asthenia

-Rare potentially fatal lactic acidosis

	Antivirals

-Lamivudine (3TC)
	-Nucleoside RTI
	-HIV
	-Least toxic but some GI effects and neutropenia

	Antivirals

-Protease inhibitors

-Indinavir

-Ritonavir
	-Prevents viral budding


	-HIV in combo with RTI
	-Nephrolithiasis with Indinavir

-Gi distress, paresthesia, p450 inhibition with Ritonavir

	Antivirals

-NNRTs
-Ethavirenz
	-Not antimetabolites

-RT inhibition
	-HIV
	

	Antiviral

-Amantadine
	-Blocks attachment and penetration of influenze
	-Prophylaxis , decrease duration by 1-2 days
	-CNS effects include nervousness, seizures

	Ativirals

-Ribavirin
	-Not emphasized-
	RSV
	-Management of RSV

-Influenze

-Lassa fever

-Hanta virus

	Antiprotozoal

-Mebendazole
	-Decrease glucose uptake

-Decrease microtubule structure
	-Nematodes
	

	Antiprotozoal

-Praziquantel
	-Increases Ca influx

-Increases vacuolization
	-Tapeworms

-Trematodes
	

	Antiprotozoal / antimalarial

-Primaquine

-Mefloquine

-Quinine

-Chloroquine
	Falciparum: chloroquine

P. malariae: Chloroquine

P. vivax: chloroquine + primaquine

P. ovale: chloroquine and primaquine
	FOR CHLOROQUINE RESISTANT REGIONS:
-Use mefloquine for prophylaxis. Backup drugs include doxy

-Use quinine +/- doxycycline or clindamycin for treatment
	

	Antihistamines / H1 blockers

-Diphenhydramine

-Promethazine

-Chlorpromazine

-Meclizine

-Loratadine

-Fexofenadine
	-Blockade of H1 receptors
	-Used to alleviate allergic symptoms

-Used for sedation

-Older anti H1 drugs are useful for tx motion sickness

-Loratadine, fexofenadine are newer, non sedating agents


	-Chlorpheniramine use may actually cause CNS stimulation

	Antihistamines / H2 blockers

-Cimetidine

-Ranitidine
	-Blockade of H2 receptors in the stomach
	-Decrease acid secretion

-Use in GERD, peptic ulcer disease

-Use in Zollinger/Ellison syndrome
	-Cimetidine is a p450 inhibitor

-Increases effects of quinidine, phenytoin, TCAs, and warfarin

-Cimetidine may cause gynecomastia

	Proton Pump Inhibitors

-Omeprazole
	-Directly inhibit H/K Atase

-Irreversible inhibitors of the proton pump in the gastric parietal cell
	-Zollinger-Ellison syndrome

-PUD

-H. pylori therapyt
	-May cause CNS and GI effects

-Inhibition of p450

-Interactions between omeprazole and diazepam( will decrease elimination of diazepam, phenytoin, and warfarin

	Misoprostol
	-PGE1 analogue which is cytoprotective

-Increase bicarb and mucous secretion
	-GI symptom relief
	-Selective NSAID induced GI ulcers

	Sucralfate
	-Polymerizes and forms a protective gel like coating of ulcer beds

-Will increase healing
	-Decrease ulcer recurrence

-need acid pH( antacids interfere
	-May decreases oral absorption of drugs like azoles, f-quinolones, tcns

	Antacid drugs

-Aluminum Hydroxide

-Calcium Carbonate

-Magnesium Hydroxide

-Sodium Bicarbonate
	-Neutralization of protons in the stomach
	-ALOH: constipation

-CACO3: acid rebound, constipation

-MGOH:acid rebound, diarrhea

-NAHCO3: Alkalosis
	-Some toxicities associated with antacids:
-ALOH: hypophosphatemia, osteodystrophy, constipation

-MGOH: diarrhea, loss of DTRs

-CACO3: hypercalcemia

-NAHCO3: Gas

	Laxative drugs

-MgS04

-Bisacodyl

-Docusate

-Mineral oil

-Lactulose
	-MgS04: water retention; increases intraluminal pressure

-Bisacodyl: direct intestinal wall stimulation

-Methylcellulose: bulk forming agent

-Docusate: detergent( stool softener

-Mineral oil is a lubricant

-Lactulose is hyperosmotic
	-Relief of constipation / diarrhea, normalization of bowel elimination
	

	DRUGS THAT WORK ON SEROTONIN

-5HT is stored in the GI cells, neurons, and platelets

-All are g protein coupled except 5HT3 which is coupled directly to an ion channel

-XS 5HIAA is a marker for excess serotonin

	Antiemetic

-Ondansetron and setrons
	-Antagonist of 5HT3
	-Decreases emesis in chemotherapy and radiation
	-Cancer drug typically tested against is cisplatin

-This drug helps with cisplatin induced vomiting

	Antiemetic

-H1 receptor antagonists

-Diphenhydramine

-Meclizine

-Promethazine
	-Penetration of BBB and blocks input to vomiting center
	-Decreases emesis
	-Sedation

	Drugs that act on 5HT receptors

-Sumatriptan
	-Agonist at 5HT1d in cerebral vessles
	-Decreases migraine pain
	-Asthenia, chest pressure, throat pressure

	Drugs that act on 5HT receptors

-Cyproheptadine
	-Antagonist at 5HT2a receptors in CNS
	-Used in carcinoid, GI tumors, post-gastrectomy

-Used in anorexia nervosa

-Marked H1 blocking action
	

	Drugs that act of 5HT receptors

-Cisapride
	-Receptor activator, works on 5HT4 receptor and is pro-kinetic
	-Prokinetic in GERD
	-Arrhythmia (restricted use drug)

	Ergot alkaloids

-Ergotamine

-Methylsergide
	-Partial AGONISM at alpha adrenorecptors and 5HT2 receptors in the vasculature.

-Vasoconstriction decreases pulsation in cerebral vessles
	-Migraine attack

-Ergotamine: Acute relief

-Methylsergide: prophylaxis
	

	NSAID drugs

-ASA
	-irreversible COX inhibition

-COX1 and COX2 inhibition

-Inhibits thromboxane A2

-Higher doses have anti-inflammatory effect

-
	-Antiplatelet activity

-Analgesia

-Anti-inflammatory

-Antipuretic

-High therapeutic doses involve mild uncoupling of oxidative phosphorylation. Increased respiration leads to respiratory alkalosis


	-Metabolic acidosis can occur in toxic doses, hyperthermia, hypokalemia

-GI irritation

-Hypersensitivity

-SALICYLISM: tinnitus, vertigo, decreased hearing

-Exacerbation of asthma

-Increased PTT 

-Increased bleeding time

-Zero order elimination at high doses

-Asthma, nasal polyps, rhinitis (forces arachnidonic acid down the lipooxygenase pathway 

-Alkalinzation of urine to increase elimination of aspirin? 

	NSAID drugs

-Celecoxib

-Rofecoxib
	-Reversible COX2 inhibition

-
	-Pain

-Anti-inflammation
	-Decreased GI effects

-Increase of PT with warfarin

-Cross allergenicity with sulfonamide (celecoxib)

-No effects on uric acid elimination

-Chronic use may cause renal or hepatic problems

	NSAID drugs (other)

-ketorolac

-Indomethacin
	-COX inhibition
	-Pain

-Antiinflammation
	-Toradol is effective atpain relief

-++ toxicity associated with indomethacin 

	NSAID drugs

-Acetaminophen

-Not a true NSAID
	-No inhibition of COX in periphery, possible in CNS
	-Relief of pain

-Antipyresis
	-Toxicity

-Stores of glutathione are depleted in acetaminophen overdose. The reactive metabolite (N-acetylbenzoquinonemine) reacts with hepatocytes and causes N/V, abdominal pain, ultimately liver failure

-Antidote is administration of n-acetylcysteine  within the first 12 hours

-No antiplatelet effects

-No GI distress

	Disease modifying agents

-Hydoxychloroquine

-methotrexate

-Sulfasalazine

-Glucocorticoids

-Gold salts

-Penicillamine

-Etanercept

-Infliximab

-Leflunomide
	-Used in initial management of RA

-Doses required generally result in marked advrse effects

-COX 2 drugs have found a place in management of RA

-These drugs modify the immune response involved

-Hydroxychloroquine: good for mild arthritis. Stabilizes lysosomes and decreases chemotaxis
-Methotrexate: cytotoxic to lymphocytes

-Etanercept: binds TNF, recombinant form of TNF receptor

-Infliximab: monoclonal Ab to TNF
	-Management of RA
	-GI distress, hemolysis in G6PDH

-Hematotoxicity, crystalluria

	Antigout agents

-Colchicine
	-Binds to tubulin, decreases microtubular polymerization, blocks leurkotrienes, decrease granulocyte migration
	-Acute gout remediation
	-Longer use can involve myelosuppression

-Gastritis

	Antigout agents

-Allopurinol
	-XO inhibitor

-Decreases purine metabolism

-Decreases uric acid

-Lower uric acid pool
	-Chronic gout tx
	-Inhibits 6-MCPT metabolism

	Antigout agents

-Probenecid
	-Inhibits proximal tubular reabsorption of urate

-Ineffective with low GFR

-Lowering of uric acid pool
	-Chronic gout
	-Probenecid inhibits the sewcretion of many acidic drugs including cephalosporins and f-quinolones

	Antiinflammatory agents

-Glucocorticoids
	-Dedcrease leukocyte migration

-Increase lysosomal membrane stability

-Increase capillary permeability

-Decrease cox 2 expressioin
	-Antiinflammatory

-Immune suppression
	-Sodium and h20 retention (aldosterone like effect)
-Immune suppression

-Increase glaucoma

-Aseptic necrosis

-Decrease wound healing

-Osteoporosis

-Decreased skeletal growth

	Antiasthmatics / adrenergic agents

-Beta agonist

-Albuterol

-Salmeterol

	-Beta selective drugs dilate bronchioles

-Short acting

-Salmeterol is longer acting, good for nocturnal asthma
	-Relief of bronchospasm

-Acute asthmatic attack
	-Tachycardia

-Sympathetic affects

	Antiasthmatics  / Muscarinic blocker
	-Ipatroprim and other M blockers are anticholinergic

-Can cause bronchodilation in acute asthma


	-Bronchospasm

-DOC caused by beta blockers
	-Atropine like effects

-

	Antiasthmatics 

Methylxanthines

-Theophylline
	-Inhibits phosphodiesterase

-Increases camp


	-Adjunctive for asthma
	-Many drug interactions

-Toxicity increased by erythromycin, cimetidine

	Antiasthmatics

MAST cell stabilizers

-Cromolyn

-Nedocromil
	-MAST cell membrane stabilizers

-Inhibit release of histamine
	-Good for prophylaxis
	-Minimal systemic toxicity

	Antiasthmatics

Leukotriene inhibitors

-Zafirkulast

-Montekulast

-Zileuton
	-Leukotriene receptor antagonists with a slow onset of activity

-Zileuton is a selective LOX inhibitor, decreasing formation of all LTs. More rapid onset
	-Good for long term control

-Used prophylactically
	-Headache, diarrhea, increased infections

-Adverse effects include asthenia, headache, and increased LFTs with zileuton

	Antiasthmatics

-Budesomide

-Flunisolide

-Triamcinolone
	-Steroid inhalers
	-Good for prophylaxis
	-Risk of candidiasis

	Anticoagulants

-Heparins

-Danaproid

-Lovenox
	-Mixture of sulfated polysaccharides with molecular weights of 15-20000 daltons

-LMWH have the advantage of longer half life, less thrombocytopena, enhanced factor  

-Antithrombin III dependent
	-Anticoagulant

-Used for thromboses, emboli, angina, DIC, open heart sx
	-Monitor PTT

-Protamine is the chemical antagonist of heparin

-Toxicity involves bleeding., heparin induced thrombocytopenia

	Anticoagulants

-Warfarin
	-Lipid solible derivative of vitamin K

-Highly protein bound

-Decreases hepatic synthesis of vitamin K

-Vitamin K dependent factors are II, VII, IX, and X

-Coumarins prevent gamma carboxylation 
	-Anticoagulant

-Longer term anticoagulation for post MI, heart valve damage, atrial arrhythmias
	-Bleeding, skin necrsis if low vitamin C

-Drug interactions  include ASA, cimetidine, metrondiazole, phenytoin, sulfonamindes (Actions increased)
-Actions of warfarin are decreased by barbiturates, carbamazepine, cholestyramine, rifampin, thaizides

-The inducers of p450 will POTENTIATE warfarin activity

	Thrombolytics

-Alteplase
	-tPA is a natural activator, no allergy problems; fibrin specific

-Acts on fibrin bound fibrinogen
	-CVA

-MI
	-Bleeding

-IC bleeding

	Thrombolytics

-Streptokinase
	-Acts on bound and free plasminogen

-Bacterial protein
	-MI


	-Hypersensitivity

	Antiplatelet agents

-Ticlopidine

-Clopidogrel
	-Block ADP receptors, decreases platelet activation

-Alternatives to ASA in TIAs


	-TIA

-post MI

-Unstable angina
	-Hemorrhage

-Leukopenia

-TTP

	Antiplatelt agents

-Abciximab
	-GB IIb/IIIa inhibition

-Decreased aggregation by preventing cross linking
	-Acute MI
	

	Review of clotting cascade
	-Platelets adhere to site of injury

-Activation by platelets by factors that include TXA2, adp, collagen, serotonin, increased IIb/IIIa expression

-Platelet aggregation occurs by a cross linking reaction due to fibrinogen binding to GB IIb/IIa

	ENDOCRINE PHYSIOLOGY

	Leuprolide

Naferelin
	-Analogues of GnRH that will inhibit release of FSH/LH when given in steady doses


	-Endometriosis

-Prostate carcinoma

-Agonists are given in steady doses and not pulsatile
	

	Desmopressin
	-V2 selective
	-DOC central diabetes insipidus
	

	8-arginine vasopressin
	-More specific for subtype of vasopressin receptor
	-Hemophilia
	

	Antithyroid drugs

-PTU

-Methimazole
	-Block coupling reactions

-Block some peripheral conversion
	-Slow onset

-Uncomplicated hyperthyroid condition
	-PTU safer in pregnancy

-maculopapular rash is common

	Antithyroid drugs

-Iodine
	-Short term use, possible use in thyrotoxicosis. Decreases gland side, fragility, vascularity.

-No long term use
	
	

	Adrenal steroid antagonists

-Spironolactone
	-Blocks aldosterone and androgen receptors
	
	

	Adrenal steroid antagonist

-Mifepristone
	-Blocks glucocorticoid and progestin receptors

-RU-486
	
	

	Estrogen drugs

-Conjugated equine estrogens

-Ethnyl estradiol

-Diethylstilbesterol
	-Increase feedback inhibition of FSH and LH
	-Contraception

-Hormone replacement

-Female hypogonadism
	-Nausea, breast tenderness, gall bladder disease, endometrial hyperplasia

-Blood coagulation

-Increased risk of endometrial cancer unless progestins are added

-DES in pregnancy increases risk of vaginal adenocarcinoma

	Danazol
	-Inhibition of ovarian steroid synthesis
	-Useful in endometriosis and fibrocystic breast disease
	

	Clomipherene
	-Decreases feedback inhibition

-Increases FSH/LH

-Increases ovulation

-Partial estrogen agonist via blockade of negative feedback to pituitary
	-Increase fertility
	-Adverse effects include multiple births

	SERMs

-Tamoxifen
	-E receptor agonist at bone

-E receptor antagonist at breast

-E receptor partial agonist at endometrium
	-Useful for breast CA (estrogen sensitive)
	-Risk of endometrial CA

	SERMs

-Raloxifene
	-E receptor agonist at bone

-Antagonist at breast and uterus
	-Used for osteoporosis
	-No increased CA risk 

	Progestin
	-Major natural progestin

-Increase feedback inhibition of gonadotropins
	-Depot contraception

-HRT


	-Decrease HDL

-Increased LDL
-Glucose intolerance

-Breakthrough bleeding



	OCPs
	-Combination of estrogens and progestins in varied dose. 
	-contraception
	-Nausea/bloating

-Headache

	Androgen antagonists

-Leuprolide 

-Finasteride

-Ketoconazole
***Recall that alpha antagonists are used for BPH***
	-Leuprolide is a GnRH analogue that is used for prostate CA

-Finasteride is a 5a reductase inhibitor used for BPH and male pattern baldness

-Ketoconazole is a synthesis inhibitor used in androgen receptor positive cancer

-Finasteride stops conversion of testosterone to DHT

	Insulin
	-Lispro and regular insulin are usually used at meal time

-Lente and ultralente are more “basal” types of insulin

-Lente and ultralente usually given sometime during the day to mimic insulin secretion from the pancreas

-Ultralente is the longest acting insulin
	-Antihypoglycemia
	-Hypoglycemia

	Sulfonyureas

FIRST GENERATION:
-Acetohexamide

-Chlorpropramide
SECOND GENERATION:

-Tolbutamide

-Glipizide

-Glyburide

	-Glucose acts asan insulonogen by increasing intracellular Atp. Closure of K channels leads to Ca influx leading to insulin release

-Sulfonyureas block K channels( causes membrane depolarization, influx of calcium.

-Sulfonyureas are insulin secreteagogues.
	-Antihypoglycemic
	-Hypoglycemia is biggest problem; more of an issue with first generation drugs

	Metformin
	-Euglycemic

-Makes tissues more sensitive to insulin

-Decreases post prandial glucose level


	-Antihypoglycemia monotherapy
	-No weight gain

-Possible lactic acidosis

	Acarbose
	-Inhibits alpha glucosidase in brush borders of small intestine

-Decreases post prandial glucose

-decreases demand for insulin
	-Antihypoglycemic
	

	Thiazolidinediones

-Pioglitazone

-Rosiglitazone
	-Binds to nuclear peroxisome activating receptors involved in transcription of insulin responsive genes

-Sensitization of tissues to insulin

-Increase in insulin receptors
	-Antihypoglycemic
	-Less hypoglycemia than sulfonyureas but weight gain and edema are reported

	Bisphosphonates

-Aldendronate
	-Stabilize hydroxyapatite bone structures and also induce osteoblasts to secrete inhibitors of osteoclasts

-Decreased bone resportion
	-Osteoporosis

-Use in paget’s disease

-Aldendronate is DOC for steroid induced osteoporosis

-Aldendronate effective with HRT
	

	CANCER DRUGS
-Cause bone marrow suppression

-Three do not: cisplatin, bleomycin, vincristine

	Methotrexate
	-Antimetabolite

-Inhibits DHFR 
	-Used for leukemia

-Lymphoma

-breast CA

-RA
	-BM suppression,mucositis

-rescue with Leukovorin (folinic acid)

	Cisplatin
	-Alkylating agent, cross links DNA strands
	-Testicular, ovarian, bladder, lung CA
	-Nephrotoxitiy

-MST hydrate

-Neurotoxicity

-No / less BMS

	Bleomycin
	-Complexes with Fe and O2


	-Hodgkin’s, testicular, head neck and skin cancer
	-Pulmonary fibrosis

-Pneumoniis

-Alopecia

-NO BMS

	Vinblastine/Vincristine
	-Decreases microtubular polymerization.

-Works on M phase
	-Vinblastine is used in Hodgkin’s disease, testicular cancer, Kaposi’s

-Vincristine used in Hodgkin’s as part of MOPP regimen, leukemias
	-Vinblastine BLASTS the bone marrow

-Vincristine has NO BMS

	Doxorubicin
	-Intercalator, forms free radicals

-Inhibits topioisomerise
	-Hodgkin’s disease

-Endometrial, lung, ovarian CA
	-Bone marrow suppression

-Delayed CHF (dexrazoxone, the free radical trapper protects)

-Alopecia, radiation recall

	Cyclophosphamide
	-Alkylating agent
	-Non hodgkin’s

-Breast CA
	-BMS, mucositis, crystalluria

-Hemorrhagic cystitis
-MESNA traps acrolein and is protective

against hemorrhagic cystitis

	TOXICOLOGICAL REVIEW

	TOXIN
	ANTIDOTE/TX
	
	

	-Acetaminophen poisoning

	-n acetylcyseine
	
	

	-ACHe inhibitors, nerve agents
	-Atropine

-Pralidoxime (if reverislbeinhibitor) 
	
	

	-Digoxin
	-Digoxin immune antbody
	
	

	-Theophylline, beta agonists
	-Esmolol
	
	

	-Benzodiazepinesa
	-Flumazenil/Romazicon
	
	

	-Opiates
	-Naloxone
	
	

	-Warfarin
	-Vitamin K
	
	

	-Heparin
	-Protamine
	
	

	-Methanol / antifreeze
	-Ethanol
	
	

	METAL
	S/S
	INTERVENTIONS
	

	Arsenic 

-Wood preservatives, pesticides, poisons
	-Acute GI distress, torsades, seizures

-Chronic s/s include pallor, change in skin pigmentation, peripheral neuropathy and myelosuppression
	-Activated charcoal, dimercaprol

-Penicillamine
	

	Iron
	-Acute: severe GI distress, necrotizing AGE. Bloody diarrhea, shock, coma
	-Gastriclavage, aspiration

-Deferoxamine IV
	

	Lead
	-N/V, AGE, encephalopathy, red or black feces

-Chronic problems include anemia, wrist drop, proteinopathy, hepatitis, mental retardation, decreased fertility, stillbirth
	-Gastric lavage

-Dimercaprol

-EDTA

-Succimer PO for children
	

	Mercury
	-Chest pain, dypnea, pneumonitis from vapor inhalation

-GI distress, bleeding, shock, renal failure

-CNS effects, ataxia, paresthesia, auditory and visdual loss
	-Succumer

-Dimercaprol

-Charcoal


	

	
	
	
	


MICROBIOLOGY


-Types, clinical correlations

-Klebsiella and e coli

-Shigella and salmonella do not ferment lactose

-Four on page 6: protein synth inhibitors:


-Pseudomonas


-EHEC


-Diptheria


-Shigella

	FUNCTION
	ORGANISM
	TOXIN
	MOA
	ROLE IN DISEASE

	Protein inhibitor
	C. diptheriae g+
	Diphtheria toxin
	-ADP ribosyl transderase, inactivates EF-2. Targets heart/nerves epitelum
	-Inhibition of eurkaryotic cell protein synthesis

	
	Pseudomonas aeruginosa (g-)
	Exotoxin A
	-ADP ribosyl transferase; inactivates EF-2. Targets liver
	-Inhibition of eukaryotic cell protein synthesis

	
	Shigella dysenteriae (g-)
	Shiga toxin
	-Interferes with  60s ribosomal subunit
	-Inhibits protein synthesis in eukaryotic cells. Enterotoxic, neurotoxic, cytotoxic

	
	Enterohemorrhagic E. Coli (g-) EHEC
	Verotoxin

(Shiga like)
	-Interferes with 60s ribosomal subunit
	-Inhibits prokaryotic synthesis in eukaryotic cells

	Neurotoxins
	Clostridum tetani (g+)
	Tetanus toxin
	-Blocks release of inhibitory neurotransmitters glycene and GABA
	-Inhibits neurotransmission (spastic paralysis) 

	
	Clostridium botulinum (g+)
	Botulinum toxin
	-Blocks release of acetylcholine
	-Inhibits cholinergic synapses (flaccid paralysis)

	Endotoxin enhancers
	Staphylococcus aureus (g+)
	TSST-1
	-Pyrogenic, decreases liver clearance of LPS and superantigen
	-Fever, increased susceptibility to LPS, rash, shock, capillary leakage

	
	Streptococcus pyogenes (g+)
	Exotoxin A
	-Similar to aboce
	-Fever, increased susceptibility to LPS, rash, shock, capillary leakage

	CAMP inducers
	ETEC (-)
	Heat labile toxin (LT)
	-LT stimulates an adenylate cyclase by ADP ribosylation of GTP binding proteins
	-Both LT and ST promote secretion of fluid and electrolytes from intestinal epithelium

	
	Vibrio cholerae (-)
	Cholera toxin
	-Similar to E. coli LT
	-Profuse watery diarrhea

	
	Bacillus anthracis (g+)
	Anthrax toxin (3 proteins make 2 toxins) 
	-EF= edema factor= adenylate cyclase

-LF=lethal factor

-PA=protective antigen
	-Decrease phagocytosis . Causes edema and kills cells

	
	Bordetella pertussis (G+)
	Pertussin toxin
	-ADP ribosylation G1, negative regulator of adenylate cyclase( increased camp
	-Histamine sensitized 

-Lymphocytosis promotion 

-Islet activiation

	Cytolysins
	C. perfringens (g+)
	Alpha toxin
	Lecithinase
	-Damages cell membranes



	
	S. aureus (g+)
	Alpha toxin
	Toxin intercalates forming pores
	-Cell membranes become leaky


Some Mnemonics (from Kaplan) if you are so inclined:

1. Major encapsulated organisms:
-”Some Killers have pretty nice capsules
-S. pneumoniae, K. pneumoniae, H. influenzae type B, Pseudominas aeruginosa, Niesseria meningiditis, Cryptococcus neoformas (yeast)

2. Salmonella enteriditis induced diarrhea is second most common after Campylobacter jejuni associated gastroenteritis. 

-Recall the 6-48 hour incubation period with resultant nausea, vomiting, bloody / loose stools, myalgia, headache

3. Proteus vulgaris is highly motile and produces urease; associated with renal staghorn calculi

4. S. pneumonia is most common; also found in IC patients and in alcoholics. Klebsiella is also an important cause of pneumonia in alcoholic patients

5. Toxins that increase camp are found in the folliwng bacteria, “CAMP”( 

a. C=Cholera

b. A=Anthrax

c. M=E. coli LT (Kaplan says use your imagination and rotate the M negative 90 degrees to get an, E. 

d. P=Pertussis

6. The antigens of enterobacteriacae:

-O=outer membrane

-H=flagella

-K=capsule

-Vi=Capsule of salmonella

7. Shigella and Yersinia are NON motile, NON H2S producing members of the Enterobacteriaceae family

8. Proteus and Salmonella are motile, H2S producing members of the Enterobacteriaceae family

9. Gram positive microbes with a cell wall retain their purple/blue stain

10. Gram negative microbes will have the purple/blue stain washed away and appear as red or pink

11. Intracellular parasites are found below

-Chlamydia (obligate intracellular)
-Ehrlichia (obligate intracellular), a member of the rickettsial family

-Coxiella (obligate, intracellular)

-Rickettsia (obligate, intracellular)
-Yersinia pestis (facultative, intracellular)

-Brucella (facultative, intracellular)

-Francisella (facultative, intracellular)

-Legionella (facultative, intracellular) 

-Mycobacterum tuberculosis (facultative, intracellular)

-Mycobacerium leprae (obligate, intracellular)

-Listeria (facultative, intracellular)

	NAME

	MORPH/VIRULENCE
	CLINICAL

	Staphylococcus aureus
	-Gram positive

-Cocci arranged in clusters

-Catalase positive

S. AUREUS:
-Beta hemolytic, yellow colonies of G+ cocci

-Catalase positive, coagulase positive, PYR +

-Salt tolerant, ferments on mannitol salt agar

-Spreads via hands and sneezing

-Normal flora on nasal mucosa and skin

-Toxins include TSST1, enterotoxins (heat stable), cytolytic toxins, alpha toxin, exfoliatins
	TOXIC SHOCK SYNDROME:
-Mediatred by TSST-1. Decresses normal liver clearance of toxin. Superantigen nonspecifically activates large numbers of T helper cells

IMPETIGO:

-Exfoliatoxins involved in scalded skin syndrome and formation of bullae seen in the pustular rash of impetigo

PNEUMONIA:
-Productivewith rapid onset, high rate of necrosis and fatality. Nosocomial and often ventilator acquired. Prevalent in IV drug abusers

TREATMENT:
-Methicillin

-Vancomycin for resistant strains

	Staphylococcus

epidermidis
	-Coagulase negative

-No hemolysis
VIRULENCE FACTORS:
-Adherence to biofilm

 
	INFECTIONS:
-Catheter an prosthetic device infections

ENDOCARDITIS:
-Common in IV drug abusers

PREDISPOSING  FACTORS FOR INFECTIONS:
-CGD, diabetes, neutropenia

	Staphylococcus saprophyticus
	-Coagulase negative

-No hemolysis


	-Causes urinary tract infections in newly active adolescent women

	Streptococcus pyogenes (Group A)
	-beta hemolytic colonies inhibited by Bacitracin on BA
-Gram positive cocci in chains

-Catalase negative

RESERVOIR:
-Human throat and skin

TRANSMISSION:
-Respiratory droplets or direct contact

PATHOGENESIS:
-Hyaluronic acid capsule that is non-immunogenic

-M1 protein that is antiphagocytic

-M12 strains associated with glomerulonephritis

TOXINS:
-Streptolysin O: immunogenic  / cytolysin

-Streptolysin S: not immunogenic, hemolysin/cytolysin

-Exotoxins A through C: these are phage coated that cause the fever and rash of scarlet fever. They also inhibit clearance of endotoxin from nornmal flora

-Superantigens: activate T helper cells by bridging T cell receptors and MHC class II markers
	PHARYNGITIS:
-Abrupt onset of sore throat with fever, malaise, tonsillar abscesses, lymphadenopathy

SCARLET FEVER:

-Above followed by a blanching sandpaper rash. Circumoral pallor. Palms and soles are generally spared. Strawberry tongue; nausea and vomiting

PYODERMA:
-Pus producing skin infection with honey crusted lesions

RHEUMATIC FEVER:
-Non suppurative sequelae to Group A infections. Sequelae to pharyngitis. Antibodies to heart tissue generated. Disease involves fever, joint inflammation, carditis, erythema nodosum, eventual mitral valve disease

ACUTE GLOMERULONEPHRITIS:
-Immune complexes bound to glomeruli / pulmonary edema and HTN. Dark urine. A type III immune sensitivity reaction

DIAGNOSIS:
-Rapid antigen test for strep throat

-ASO titer for rheumatic fever > 200

TREATMENT:
-Beta lactam antibiotics

	Streptococcus Agalactiae (Group B)
	-Beta hemolytic

-Gram positive cocci in chains

-cAMP test ispositive

-Colonizes human vagina

-Increased risk with PROM

-Bacteria is group B, beta hemolytic, bacitracin resistant, and hydrolyzes hippurate

PATHOGENESIS:
-Has a capsule and has beta-hemolysin and camp factor
	NEONATAL MENINGITIS:
-Group B strep is the most common causative agent

TREATMENT:
-Ampicillin with cefotaxime or gentamicin

PREVENTION:
-Treat mother prior to delivery if she had a previous baby with GBS. Documented GBS colonization, prolonged rupture of membranes



	Streptococcus Pneumonia

	-Alpha hemolytic

-Gram positive, lancet shaped diplococci

-Lysed by bile

-Reservoir in the human respitatory tract

-Often colonized without causing disease

PREDISPOSITION FOR PNEUMONIA:

-Antecedent influenza or measles infection: damage to mucociliary elevator

-Chronic obstructive pulmonary disease

-Congestive heart failure

-Alcoholism

-Asplenia predisposes to septicemia

PATHOGENESIS:
-IgA protease

-Polysaccharide capsule retards phagocytosis

-Latex particle agglutination

-Pneumolysin O damages respiratory epithelium

-Pneumococcus in alveoli produces rusty sputim

-Peptidoglycan/teichoic acids highly inflammatory
	ADULT MENINGITIS:
-Most common cause. CSF generally has very high white count

OTITIS MEDIA AND SINUSITIS:
-Most common cause

TREATMENT:
-Penicillin G. 



	Streptococcus viridians
	-Alpha hemolytic, resistant to optochin

-Gram positive cocci in chains

-Reservoir is human pharynx, natural flora

PATHOGENESIS:
-Dextran mediated adherence onto tooth enamel
	DENTAL CARIES:
-S. viridians dextran mediated adherence glues oral flora onto teeth and form plaques

INFECTIVE ENDOCARDITIS:
-Sx: Malaise, fatigue, anorexia, night sweats

-Predisposing conditions: damaged or prosthetic heart valves and dental work without prophylactic treatment

TREATMENT:
-PCN with aminoglycoside (for endocarditis) 

	Enterococcus
	-Catalase negative

-PYR positive

-Group D gram positive 

-Hydrolyzes esculin in bile

-Human colon is the reservoir

PATHOGENESIS:

-Bile/salt tolerance allows survival in bowel and gall bladder

-During medical procedures on GI or GU tract can allow e. faecalis to enter the bloodstream and cause endocarditis
	-Urinary tract infections

SUBACUTE BACTERIAL ENDOCARDITIS:
-In elderly persons with damaged heart valves

TREATMENT:
-Some drug resistance

-Vancomycin resistant strains occur

PREVENTION:
-PCN plus gentamycin in patients with damaged heart valves prior to intestinal or urinary tract manipulations

	Bacillus
	-Gram positive rod

-Spore forming and aerobic (lives in lungs!)

-B. anthracis is large, boxcar-like, gram positive spore forming rods

-Capsule is polypeptide and is immunogenic

-Reservoirs include soil, animals, and skin

PATHOGENESIS:
-Contact with infected animals or inhalation of spores from animal hair and wool. Spores survive for a long tie after animal death

VIRULENCE:
-Anthrax toxin includes three components: (a) protective antigen that mediates entry into eukaryotic cells, (b) lethal factor, (c) edema factor is adenylate cyclase
	DISEASES:
-Pulmonary anthrax

-Cutaneous anthrax: Papule with vesicles. Central necrosis forms an eschar with an erythematous border. Painful regional lymphadenopath.

-Wool sorter’s disease: life threatening pneumonia with cough, fever, malaise, and facial edema. Causes mediastinal lymphangitis

TREATMENT:
-Ciprofloxacin, doxycycline

BACILLUS CEREUS:
-Sproes found widely in nature, including food

-Food poisoning associated with food held warm

-Emetic toxin is fast acting (1-6 hours). Presents with vomiting and diarrhea, associated with fried rice

-Diarrheal toxin (meats and sauces). Acts longer and is similar to E. coli. Increases camp and causes watery diarrhea. 

	Listeria
	-Gram positive 

-Nonspore forming rods

-Tumbling motility

-Facultative intracellular parasite

-Cold growth

TRANSMISSION:
-Foodborne, across the placenta, contact during delivery

PATHOGENESIS:
-Listeriolysin O, causes B hemolysis

-Immunoloic immaturity predisposes to serious infection
	LISERIOSIS:
-Humans, peaks in the summer

-Healthy adults usually go through an asymptomatic state

-Pregnant women can have symptomatic carriage, septicemia characterized by fever and chills. Can cross the placenta.

NEONATAL DISEASE:
-Early onset , known as granulomatosis infantiseptica is transmitted in utero. Sepsis with high mortality. Disseminated granulomas with central necrosis.

LATE ONSET:
-2-3 weeks post birth from fecal exposurel meningitis with septicemia

IMMUNOCOMPROMISED PATIENTS:

-Septicemia and meningitis is the most common clinical presentation

-Listeria meningitis is the most common cause of meningitis in renal transplant patients and in adults afflicted with cancer. 

TREATMENT:
-Ampicillin and gentamycin added for IC patients.

	Corynebacterium
	-Gram positive rods

-Non spore forming and non motile

-Aerobic

-C. diptheria: club shaped dram positive rods arranged in V or L shapes on tellurite medium

-Granules produces on Loeffler’s coagulated serum medium stain metachromatically. 

-Toxin producing strains have B prophage carrying genes for the toxin

-The phage from one patient with diphtheria can infect the normal, nontoxigenic diphtheroid of another person and induce disease

TRANSMISSION:
-Bacterium or phage via respiratory droplets from infected persons

PATHOGENESIS:
-Organism is not invasive; colonizes oropharyngeal epithelium

-Diphtheria toxin inhibits protein synthesis by adding ADP ribose toEF2

-Dirty gray pseudomembrane appears on pharynx due to buildup of dead cells

-Extension into larynx and trachea can cause obstruction

-heart and nerves can be affected
	DIPHTHERIA:
-Sore throat with a pseudoemembrane and bull neck

-Potential respiratory obstruction

-Recurrent laryngeal nerve palsy

-Lower limb polyneuritis

TREATMENT:
-Erytheromycin and antitoxin

-Prevention via toxoid vaccine

	Actinomyces
	-Anaerobic bacteria

-Gram positive rods to branching filaments

-Not acid fast

-Reservoir is humans. Normal flora of gingival crevices and female genital tract

-Transmission is endogenous
	ACTINOMYCOSIS:
-Generally not painfuil but extremely invasive. Penetraes all tissues including bone.

-Tissue swelling( sinus tracts with sulfur granules in exudates that can be used for microscopy or culture

-Only occurs in tissues with low oxygenation

-Cervico-facial injury called Lumpy-Jaw

-Pelvic involvement from thoracic involvement or IUDs

-CNS involvement presents as a solitary brain abscess

TREATMENT:
Ampicillin or PCN G and surgical drainage

	Nocardia
	-Gram positive filaments breaking up into rods

-Aerobic

-Partially acid fast (like mycobacterium)
-Reservoir is soil and dust

PATHOGENESIS:

-Immunosuppression and cancer predispose to pulmonary infection
	NOCARDIOSIS:
-Cavitary bronchopulmonary nocardiosis. Symptoms involve cough, fever, dyspnea. Can spread hematogenously to brain

-Nocardiosis can occur as cutaneous nocardiosis. Starts with traumatic implantation. Signs and symptoms include draining Sub-Q abscesses with granules

TREATMENT:
-Sulfonamides (high dose) or TMP/SMX

	Mycobacterium Tuberculosis
	-Auramine-rhodamine straining bacteria

-Acid fast and aerobic

-Slow growing on Lowenstein Jensen medium

-Produces niacin

-Produces heat sensitive catalase

-Reservour is human lungs

-Transmission via respiratory droplets

-Predisposing factors include poverty and HIV disease

PATHOGENESIS:
-Facultative intracellular organism

-Sulfatides inhibit the phagosome lysosomal fusion

-Cord factor: causes serpentine growth in vivo. Cord factors inhibit leukocyte migration; disrupts ETC

-Tuberculin is a surface protein along with mycolic acid( causes delayed hypersensitivity and CMI.
	TUBERCULOSIS:
-Causative agents include m. tuberculosis and M. bovis

-Complex disease involving urinary tract, lungs

-Many people heal without disease

-Organisms walled off in the Ghon complex can remain viable if untreated

-Post primary (reactivational TB) erosion of granulomas into airways later in life under conditions of reduced T cell immunity leads to mycobacterial replication

-Primary infection: organisms replicate in naïve macrophaes and killes them until cell mediated immunity is established

DIAGNOSIS OF TB:
-PPD/Mantoux test. Measures zone of induration 48 to 72 hours post exposure. 

-Greater than 15 mm in low risk population indicates exposure

-Greater than 10 mm in high risk population positive for exposure

-No serodiagnosis

TREATMENT:
-MDR strains demand simultaneous therapy with INH/Rifampin/Ethambutol/ pyrazinamid

-Prevention via UV lights, HEPA filers

-INH and B6 for prophylaxis

	Mycobacterium Leprae
	-Acid fast rods

-Obligate intracellular pneumonia

-Optimal growth in less than body temperature

-Reservoir is human skin; may also include armadillos

-Likes cooler parts of skin
	LEPROSY:
-High number of organisms in tussie; large # of intracellular organsms. Nerve damage from overgrowth of bacteria in cells. Numerous lesions becoming nodular; loss of eyebrows, destruction of nasal septum, paresthesia, altered facies

DIAGNOSIS:
-Via punch biopsy and lepromin skin test (which is positive in the tuberculoid but not lepromatous form) 

TREATMENT:
-MDR with dapsone, rifampin, clofazimine 

-Dapsone for close contact prophylaxis

	Clostridium tetani
	-Gram positve rod

-Spore forming

-Anaerobic

-Reservoir in soul

-Transmission via puncture wounds and trauma

PATHOGENESIS:
-Spores germinate in tissues producing tetanus toxin

-Caried intra-axonally to the CNS

-Binds to gangloiside receptors

-Blocks release of inhibitory mediators

-Excitatory neurons are unopposed leading to extreme muscle spasm


	DISEASE:
-Tetanus as previously described

TREATMENT:
-Hyperimmune human globulin to neutralize toxin

-Give metronidazole or penicllin

-Spasmolytic drugs



	Clostridium botulinum
	-anaerobic gam positve and spore forming

-Reservoir in soil and dust

-Pathogenesis via spores that survive in soil. Spores germinate in moist, warm, nutritious, but non acidic and anaerobic conditions
BOTULINUM TOXIN:
-Coded for by a prophae

-Highly toxic and heat labile

-Absorbed by gut

-Blocks release of Ach

-Results in reversible flaccid paralysis
	FORMS OF BOTULISM:
-Adult and food borne: Poorly canned alkaline vegetables including green beans and smoked fish. Weakness, blurred vision, flaccid reversible paralysis. Diarrhea, N and V.Toxin demonstrated in food or serum. Tx involves respiratory support. 

-Infant botulism: spores ingested in household dust and honey. Toxin is produced in gut. Manifested by constipation, limpness, flaccid paralysis, diplopia, dysphagia, weak feeding and crying. Respiratory support required. No honey in the first year!

-Wound botulism: Traumatic implantation of spores. In vivo production of toxin. Presents as food illness without GI symptoms. Rx via amoxicillin, antitoxin, and respiratory support. 

	Clostridium difficile
	-Antibiotic associated diarrhea

-Can result in pseudomembranous colitis (yellow plaques on colon)

-Toxin A is an enterotoxin that damages mucosa and leads to fluid increase

-Toxin  B is cytopathic

-Associated with broad spectrum abx therapy (Clindamycin, cephalosporin, amoxicillin) 
	TREATMENT:

-Metronidazole for treatment. Use vancomycin only if no otherdrug is available. 



	Clostridium botulinum
	-Large gram positive spore forming rods

-Anaerobic, stormy formation in milk media

-Double zone of beta hemolysis

-Reservoir in soil and human colon

-Pathogenesis involves spores that germinate under anaerobic conditions in tissue. 

-Vegetative cells produce alpha tpoxin

-Enterotoxin produced in intestines in food poisoning disrupts ion transport
	FOOD POISINING:
-Watery diarrhea, cramps, and s/s similar to e. coli less than 24 hours

-Related meat dishes, organism grows to high numbers

-Enterotoxin produced in gut; self limiting and non inflammatory, watery diarrhea

GAS GANGRENE:
-Contamination of wound with soil or feces

-Acute and increasing pain at wound site

-Tense tissue edema and exudates

-Rapid, high mortality

-Prevention: extensive debridement of the would plus administration of penicillin

-Treatment for gangrene involves clindamycin and penicillin / hyperbaric oxygen

	
	
	

	GRAM NEGATIVE BACTERIA

	E. Coli
	-Gram negative rod

-Lactose fermenting

-Human colon

-P: More likely to ascend and cause pyelonephritis

-Endotoxin: triggers shock inflammation ant blood brainbarrier
	-Neonatal meningitis

-Second most common source of diarrhea in babies second to rotavirus

ETEC:

-Enterotoxigenic or travelers. Major cause of diarrhea in less than 3 year olds. Produces heat labile toxin and stimulates adenlate cyclase by ADP ribosylation of Gs protein. Produces watery diarrhea. The heat labile toxin causes diarrhea by stimulating guanylate cyclase. Capsule inuibits phagocytosis. 

Colonizing factor adhesions bind to small intestine

EPEC:
-Enteropathogenic. Second most common cause of diarrhea in infants after rotavirus. Prolonged, watery diarrhea in babies. Plasmid containing virulence genes

EIEC:
-Enteroinvasive. Invades the large bowel, similar to shigellosis. Often manifests as watery diarrhea with fever and abdominal pain

EHEC:
-Enterohemorrhafic. Ranges from mild diarrhea to hemorrhagic diarrhea. Causes HUS with fever generally absent. HUS most common in kids <5. Plasmidassociated verotoxins. Has a shigalike toxin 1 and 2. INHIBITS PROTEIN SYNTHESIS. Antibiotics may increase risk of HUS

EaggEC:
-EnteroaggregativeE. Coli. Important cause of persistent diarrhea. Low grade fever in developing countries. Also produces enterotixin. 



	Pseudomaonas
	-Gram negative rod

-Osidase positive

-Non fermenting

-Slime layer

-Reservoir: ubiquitous in water

-Transmission via raw vegetables and flowes, water aerosols

PATHOGENESIS:
-Endotoxin causes inflammation in tissues and gram negative shock

-Pseudomonas endotoxin ADP ribosylates EF 2 and inhibits protein syntheisis

-Liver is the primary target

COMPROMISING CONIDITONS:
-Transient GI tract colonization in10% in normal pts

-Hot tub folliculitis in normal pts

-Eye ulcers: trauma, coma, prolonged contacts

RESISTANCE:
-common. This bacteria has plasma mediated beta lactamases and acetylating enzymes. 
	BURN PATIENTS:
-GI tract colonization( skin ( colonization of eschar( cellulitis leading to septicemia

NEUTROPENIC PATIENTS:
-Causes pneumonia and septicemia

-Often superinfection due to braod spectrum antibiotic therapy in IC patients

CHRONIC GRANULOMATOUS DISEASE:
-Pneumonias, septicemias

TREATMENT: 

-Antipseudomonal penicillins

-No flowers or raw vegetables in burn units

-Catheter care to prevent pseudomonal UTI and subsequent septicemia



	Legionella
	-Weakly gram negative

-Pleiomorphic rods requiring cysteine and iron

-Water organisms

-Stain poorly with standard gram stain

-Cultured on charcoal yeast extract

-Reservoirs include rivers/streams/amoeba

TRANSMISSION:
-Aerosols from contaminated air conditioning

-No human to human transmission

PREDISPOSING FACTORS:
-Smokers over 55 with ETOH intake

-Immunosuppressed patients (renal transplant)

-PATHOGENESIS:
-Endotoxin

-Intracellular parasite
	LEGIONAIRRE’s DISEASE
-Atypicall pneumonia

-Mental confusion

-Diarrhea (no legionella in gastrointestinal tract)
PONTIAC FEVER
-Pneomonitis, no fatalities, milder from
TREATMENT:
-Fluoroquinolone or azithromycin

-Drugs must penetrate human cells
PREVENTION:
-Routine decontamination of air conditioner cooling tanks

	Bordetella
	-Small gram negative rod

-Fastidious and delicate: cultured on Regan-Lowe

-DFA from NP smear is diagnostic

-PCR and serologies are avialiable for ddx

-Mucosal surface pathogen

-Humans as reservoir; transmitted via droplet

PATHOGENESIS:
-Filamentous hemagluttinin

-Pertussis toxin on outer membrane

-Adenylate cyclase toxin which impairs chemotaxis

-Tracheal cytotoxin which interferes with ciliated action

PERTUSSIS TOXIN::

-ADP ribosylation of Gi (inhibition of negative regulator of adenylate cyclase) interferes with cell to cell signaling

-Lymphocyte promotion

-Histamin sensitivity
	WHOOPING COUGH:
-Three stages after a 7-10 day incubation

-Catarrhal (1-2 week stage): rhinorrhea, malaise, fever, sneezing

-Paroxysmal: repetitive cough with whoops, vimiting. Anxiea and severity of cough cause neurological damage and eye hemorrhage

-Convalesence (>3 weeks): less cough( secondary complications like pneimonia manifest themselves.Seizures, encephalopathy
TREATMENT:
-Hospitalization if less than 6 months of age

-Erythromycin
PREVENTION:
-Vaccine DTAP

-Babies are born with little immunity (IgA) from mother

	Francisella
	-Gram negative rod

-Facultative intracellular pathogen

-Serodiagnosis because culture is hazardous

-Reservoir is many species of wild animals, especially rabbits, deer, and rodents

TRANSMISSION:
-Via tick bite( ulceroglandular disease 

-Traumatic implantation while skinning rodents

-Aerosols

-Ingestion of undercooked infected wild animals
	TULARERMIA:
-Endemic in every US state

-Arkansas and mIssouri highest

-Ulceroglandular disease from tick bite: fever, ulcer, regional lymph node enlargement and suppuration

TREATMENT:
-Streptomycin

PREVENTION:
-Don’t get bitten by a freaking tick.

-Don’t eat rabbit raw

-Vaccine is available (live/attenuated) 

	Brucella
	-Gram negative rod

-Zoonotic

-Facultative and intracellular

-Serological confirmation more common (less dangerous than culture)
TRANSMISSION:
-Dailry products that are unpasteruized

-Direct contact with infected animal

-Reservoir is infected livestock

PATHOGENESIS:
-Endotoxin

-Localizes in RES cells and cause septicemia


	BRUCELLOSIS:

-Can come from cattle (abortus), pigs (B. suis), or goats (B. mellitensis)

-Influenza like symptoms including arthralgia, myalgia, back pain

-Sweating, hepatomegaly

UNDULANT FORM OF BRUCELLOSIS:
-Milder, often results from incomplete treatment

CHRONIC FORM OF BRUCELLOSIS:

-Usually in older people and veterinarians

-Cyclic bouts of depression and sweating

-Fever

-Ocular complications in 5-10%

PREVENTION:

-Vaccinate cattle and humans at high risk

-Pasteurize milk, especially goat milk

	Camoylobacter
	-Gram negative rod with polar flagella

-Microaerophillic

-Motile, curved, gram negative rods

-Look like gulls-wings

-Reservoir is the intestinal tracts of human, cattle, sheep, pirgs, dogs, cats, poultry

TRANSMISSION:
-Fecal oral primarily from poultry

PATHOGENESIS:
-Low infectious dose as few as 500

-Invades mucosa of colon, destroying mucosal surfaces

-Rarely will penetrate to cause septicemia
	DISEASE:
-Common cause of infectious diarrhea worldwide

-Camplylobacter enteritis > Salmonella + Shigella in US

-Ten to more stools/day, may be frankly bloody

-Abdominal pain, fever, malaise, nausea, and vomiting

-Generally self limiting in 3-5 days

-Complications include Guillia Barre Syndrome

-Reactive arthritis

TREAMTMENT:
-Emycin, f-quinolones, PCN resistant

	Helicobacter
	-Gram negative spiral gastric bacillus with flagella

-Microaerophillic

-Humans as reservoir

-Fecal oral spread in addition to oral-oral 

PATHOGENESIS:
-Motile, urease positive

-Mucinase

-Associated with several forms of stomach cancer

-Invasive into stomach lining

-Prominent inflammation

DIAGNOSIS:
-Via serology and urease breath test

-Biopsy with culture 
	DISEASE:
-Causes chronic granulomatous disease and duodenal ulcers

-Associated with several forms of stomach cancer

-Atrophic gastritis rather than duodenal ulcers correlates with increased risk

-Now classified by WHO as a class I antigen

TREATMENT:
-Myriad of regimes. 

-Triple therapy is common

-Omeprazole, amoxicllin, clarithromycin

	Enterobacteriaceae

Family
-Citrobacter
-Escherecia
-Enterobacter
-Klebsiella
-Shigella
-Yersinia

	-Gram negative rods

-Facultative anaerobess

-Glucose fermenters

-Cytochrome C oxidase negative

-Reduces nitrates to nitrates

-Catalase positive

PATHOGENESIS:

-Endotoxin

-O= ecell envelope or O antigen

-H=flagellar antigen

-K= capsular polysaccharide antigen

-Vi=Salmonella capsular antigen

DIAGNOSIS:
-Blood, eosin-methylene blue or MacConkey agar

GENERA IN FAMILY:
-Lactose fermenters

-Citrobacter, Escherecia, Enterobacter, Klebsiemma

NON LACTOSE FERMENTERS:
-Shigella and Yersinia: Nonmotile, non H2S producing

-Proteus and Salmonella: Motile, H2s Producers

SLOW LACTORSE FERMENTER:
-Serratia

-Each genus is characterized by a wholse series of chemical tests to detect the presence of enzymes or pathways

	Neisseria Meningiditis
	-Gram negative rod

-Diplococci with flattended sides

-Oxidase positive

-Large capsule; latex particle agglutination 

-Grows on chocolate (not blood) agar in 5% C02 atmosphere

-Ferments maltose in contrast to the gonococci 

-Reservoir is in the human nasopharynx

-Transmission via respiratory droplets and oropharyngeal colonization

-Spreads to meninges via bloodstream

VIRULENCE FACTORS:
-Polysaccharide capsule

-IgA protease

-Endotoxin (LPS) causing fever, shock, overproduction of outer membrane

-Pilli and outer membrane proteins important in colonization 
	MENINGITIS
-Abrupt onset with fever, chills, malaise, prostration, and a rash that is petechial

-Fulminant cases result in ecchymosis, DIC, shock , coma, and death

-Waterhouse Friedrichsen syndrome from adrenal gland infarcion

TREATMENT:
-PCN / Ceftriaxone

-Rifampicin prophylaxis



	Neisseria gonorrhoeae
	-Gram negative rod

-Kidney shaped diplococci

-Diagnosis via geneticproble

-Culture on Thayer-Martin medium

-Oxidase positive cultures

-Human genital tract as reservoir

-Virulence factors include pili and IgA protease

-Transmission via sexual contact

-Invasion of mucosal surface with resultant inflammation
	-Causes STD
-Urethritis with discharge

-Can cause cervicitis in females

-Ophthalmia in infants

TREATMENT:

-Ceftriaxone

-Test for coinfection with chlamydia

-Plasma mediated B lactamaseresistance

	Moraxella Catarrhalis
	-Gram negative diplococcus

-Close relative of neisseria

-Normal upper respiratory flora
	-Otitis media

-Causes bronchitis and bronchopneumonia in the elderly

-Drug resistance is a problem due to beta lactamase

-Treatment with azithromycin 

	Shigella
(Enterobacteriaceae)
	-Gram negative rod

-Non motile

-Reservoir in the human colon

-Endotoxin

-Grows on MacConkey

-Has no flagella

-Does not ferment lactose

-Oral fecal spread

-No H antigens

SHIGA TOXIN:
-produced by s. dysenteriae. It is neurotoxic, cytotoxic, and enterotoxic. AB component toxin internalized in human cells. Inhibits protein synthesis. 
	-Sigella invade M cells; polymerizes actin and inhibits protein synthesis

-Enterocolitis: (shigellosis): Organisms invade producing bloody diarrhea. S/S includefever, cramping, tenesmus, watery and then bloody diarrhea

-Tx involves fluid and electrolyte replacement

-Resistance mediated by plasmas

-Prevention is proper santitation



	Klebsiella

(Enterobacteriaceae)
	-Gram negative rod

-Enterobacteriaceae

-Large polysaccharide capsule

-Lactose fermenting on Mac-Conkey agar

-Oxidasenegative

-Capsule impedes phagocytosis

-Endotoxin

-Klebsiella and e.coli are lactose fermenters! 

-
	PNEUMONIA:
-CAQ. Most often in older males and in patients with chronic disease. Not the most common cause of pneumonia in alkies( s. pneumonia is!

-Abscesses make K. pneumonia hard to treat

-Sputum is thick and bloody

URINARY TRACT INFECTION:

-Catheter related from fecal contamination of catheters

SEPTICEMIA:

-In immune compromised patients; may originate from bowel defects. 

TREATMENT:
-Antibiotic sensitivity testing should be done

	Salmonella typhii
(Enterobacteriaceae)
	-Gram negative rod

-Non lactose fermenting

-Produces H2S

-Sensitive to acid

-Huuman reservoir only

-No animals for shigella/s. typhii

-Not satisfied with stayin wherehe started

-Fecal oral route from human carriers

-Has flagella

-Decreased stomach acid or impairment of mononuclear cells

-Likes to spread( causes cholecystitis, spreads to spleen, peyer’s patches
	-Rose spots on belly of patients with typhoid fever

-Goes into reticuloendothelial system

-Infection begins in I/C region

-At one week, 80% of patients have positive blood cultures

OTHER SALMONELLA SPECIES:
-S. enteriditis, typhimurium

-These bugs cause AGE

-Obtained from animals (mostly egg and chicken products)
-Turtles also a reservoir

-Other animal diseases: EHEC, Campylobacter, Salmonella from  eggs

	Yersinia

	-Gram negative rod

-Facultative intracellular parasite

-Coagulase positive

-Cultures are hazardous

-Serodiagnosis via DFA
-Reservoir includes rodents, prarie dogs, chipmunks

-Human to human transmission via respiratory droplets causes pneumonic plague (dangerous)

PATHOGENESIS:
-Coagulase: contaminated moth parts of plea

-Endotoxin

-V and W angigen

-Envelope antigen to inhibit phagocytosis



	BUBONIC PLAGUE:
-Flea bites an infected animal. Later, uninfected human

-Rapidly increasing fever

-Regional buboes (enlarged, painful lymph nodes)

-Conjunctivits and septicemia if untreated

PNEUMONIC PLAUE:

-Arises from septic PE

-Inhalation of organsisms from infected individual

-Highy contagious

TREATMENT:
-Streptomycin + TCN, strict quarantine for 72 hours
PREVENTION:
-Killed vaccine available for high risk populatons

YERSENIA ENTEROCOLITICA:
-Zoonotic; arises from unpasteurized milk

-Enterocolitis in northern climates

-Presentation varies with age; older kids and younger adults can present with pseudoappendicitis

-Adults: enterocolitis with post-infective sequelae

	Proteus
	-Gram negative

-Flagella

-Urease positive

-Non lactose fermenting

-Highly motile

-Human colon and environment

-Causes UTI and septicemia

-Produces H2S

-Only salmonella typhii and proteus produce H2S!

-Urea agar( urease test positive

-Proteus vulgaris has antigen similar to rickettsial organisms

-Weil Felix test (using Proteus to detect rickettsial organisms)


	-Staghorn renal calculi

-Causes UTI and septicemia



	Vibrio
	-Gram negative curved/comma shaped rod

-Flagella

-Oxidase positive

-Starts in small intestine

-Shootig star motility

-Growth on alkaline media

-No vertebrate animal carriers

-Fecal oral spread

-Requires high dose of infection to spread

-ENTEROTOXIN: similar to e coli( ADP ribosylation activates adenylate cyclase causes increased camp( efflux of Cl and water. Pump gets, “stuck on”

-Medium for growing cholera is TCBS( Colonies turn Yellah


	CHOLERA:

-Rice water stools, tremendous fluid loss

TX:
-Doxy or ciprofloxacin shortens disease and reduces carriage

-Supportive care

PREVENTION:
-Proper sanitation



	Hemophilus
	-Gram neative pleiomorphic rod

-Encapsulated

-Reservoir in human nasopharynx

-Was most common cause of meningitis in young children prior to 1990

-Polysaccharide capsule

-90% of invasive disease caused by capsular type B

-Grows on Chocolate agar

-Requires X and V factors( heme and NAD

-Neisseria also grows on chocolate agar

-IgA proteus is a mucosal colonizing factor
	MENINGITIS:

-HIB. Epidemic in unvaccinated children from 3 months to 2years

EPIGLOTTITIS:
-Also reduced by HIB
TREATMENT:
-Cefotaxime or ceftriaxone for empirical therapy

PREVENTION:

-Conjugate capsular polysaccharide protein vaccine

H. DUCREYII:
-Soft, painful chancre

-Extremely dangerous 

-DNA probe diagnosis. Open lesions increase transmission of HIV

	B. fragilis
	-Anaerobe

-Most common organism in the colon

-Endogenous

-Gram negativerod

-Caution with abd injuries or bowel defects

-Human colon is the reservoir


	DISEASE:

-Septicemia and peritonitis

-Abscesses should be surgically drained

TREATMENT:
-Metrondiazole, clindamycin, cefoxitin

-Antibiotic resistance is common

-Prophylax patients prior to sx



	Treponema
Pallidum


	-Spirochete

-Poorly visible on gram stain

-Thin spirochete, basically a gram negative cell envelope

-Outer membrane has endotoxin like lipids

-Axial filaments = endoflagella

-Can cross placenta like Listeria 

-Obligate pathogen

-Human genital tract

VDRL ANTIGENS:
-Beef and syphilis
	SYPHYLLIS:
-Progression in untreated syphilis

-Primary involves the non tender chancre

-Contagious, but non culturable

-Secondary occurs 1 to 3 month later following spread into the bloodstream

-Flat wart like perianal condyloma lata and mucous membrane lesions, both are highly infectious

-Serology is almost strongly reactive

-Indirect test (IFA) for secondary syphilis; confirmatory test is the FTA 

LATENT SYPHILIS:
-Positive serology only

-VDRL may be negative

LABORATORY DIAGNOSIS / CLINICAL PEARLS: 
-Nontreponemal antibody that binds to cardiolipin

-Darkfield microscopy

-TORCH titer for neonates no longer includes syphilis

-Screening tests include VDRL /RPR, ART, FTA-ABS

-VDRL goes negative with treatment and with tertiary syphilis 

-Gumma lesion in tertiary syphilis

-Gumma in the aorta- syphilitic aortitis

-Hutchinson’s teeth look like screwdrivers

-Syphillitic snuffles in neonates (clear rhonorrhea) 

JARISCH-HERXHEIMER:

-Starts generally during first 24 hours of antiobitic treatment

-Increase in temperature, decrease in BP, leukopenia

	Borrelia


	-Larger spirochete

-Gram negative

-Spirochete, not well seen on Gram stained smear

-White footedmice and white tailed deer

-Transmission by Ixodes. Ticks reside in the Northeast, Midwest

-B. burgdorferi invades skin and sprad via the bloodstream to involve the heart, joints, and CNS
	LYME DISEASE

-Erythema chronicum migrans is the primary form of the disease. Involving bulls eye lesions and an erythematous rash with a leading edge. Other s/s include h/a, fatigue, chills

-Neurogenic and cardiac sequelae

-Late conditions include arthralgias and arthritis

DIAGNOSIS:
-Serology by IgM or IgG

TREATMENT:
-All rickettsia / all chlamydia / all borrellia can be treated with TCN

-Ceftriaxone for secondary

-Doxycyline or ceftriaxone for arthritis

PREVENTION:
-DEET and avoid tick bites

	Leptospira
	-Spirochetes

-Too thin to visualize

-Seen on dark field

-Animal urine

-Transmission via dog, livestock, and rat urine

-No toxins or virulence factors


	LEPTOSPIROSIS:
-Influenza like disease

-GI tract s/s

-Progressing onto hepatitis and renal failure if not treated

TREATMENT:
-PCN G or DOXY

-Vaccination of livestock 

	Rickettsia
	-Obligate intracellular parasite

-Bacteria divide by binary fission and cannot make ATP

-Gram negative envelope

-Cross reaction with Proteus vulgaris

-Transmission via ticks (Rocky Mountain)

-Pathogenesis: invades endothelial lining of capillaries and causes vasculitis
	ROCKY MOUNTAIN SPOTTED FEVER:
-Prevalent on the east coast

-Headache, fever, malaise, myalgias, toxicity

-Rash (maculopapular to petechial) starts onday six on ankles and wrists. Rash then spreads to trunk, palms, soles, and face

DIAGNOSIS:
-Start tx prior to confirmation

-Serodiagnosis by complement fixation or Weil Felix test

TREATMENT:
-Doxycycline

-TCN



	Coxiella
	-Obligate intracellular bacteria

-No vectors

-Comes from animals

-Not seen on Gram stained

-From domestic livestock

-Transmission on the farm: inhalation of aerosols of urine, feces, amniotic fluid
	Q FEVER:
-Febrile illness with NO RASH

-Pneumonia with hepatitis

DIAGNOSIS:
-Weil felix test is negative

TX:
-Doxy, erythromycin



	Chlamydia
	-Obligate intracellular parasite

-Elimentary bodies: infectious forms

-Not seen on gram stain

-Reticular body is gowing form

-Cannot make ATP

-Found in metabolically active cells

-Human genital tract and eyes are reservoirs

-Most common cause of preventable blindness in the world (c. trachomatis)
	C TRACHOMATIS:

-Eye infection, Spread from head to eye contact, conjunctivitis. 

-Conjunctival scarring

-Follicular conjunctivitis

-Serotypes A,B,C

SEROGROUP D-K:
-Causes STD, eye infections, pneumonia

-Most common bacterial STD in the US

-NGU, cervicitis, PID

-Inclusion conjunctivitis

LYMPHOGRANULOMA VENERIUM:

-Serotypes L1,2,3

-Prevalent in Africa, Asia, S. America

-Swollen lymph nodes leading to genital elephantiasis

LAB DIAGNOSIS:
-Cannot be cultured on inert media

-Cultured in tissue cultures or in eggs

TREATMENT:

-Give a gram for the clam

-Give Doxycycline

CHLAMYDIA PNEUMONIA/PSITTACI:
-Atypical pneumonias

-Psittaci is associated with birds


	Mycoplasma


	-Smallest free living extracellular bacteria

-Sterols in membrane

-Missing peptidoglycan

M. PNEUMONIA:

-Extracelluar, tiny, flexible

-No cell wall

-Requires cholesterol for invitro culture

-Attaches to respiratory epithelium via P protein

-Inhibits ciliary action

-Spread by close contacts

-Common

RECALL THE ATYPICAL PNEUMONIAS TREATED WITH AZITHROMYCIN:
-Legionella

-Mycoplasma

-Chamydia
	M. PNEUMONIA:
-Pharyngitis

-May develop into an atypical pneumonia

-most common pneumonia

DIAGNOSIS OF M. PNEUMONIA:
-Positive cold agglutinin test

-Fried egg colonies on Eaton agar

-Complement fixation test

TREATMENT:
-Emycin, Azithromycin, clarithromycin. NO cephalosporins or penicillins

UREAPLASMA UREALYTICUM:
-Belongs to the mycoplam family

-urease producing

-Causes urethritis

-Can cause renal calculi 


MYCOLOGY FOR THE MEDICAL DUDES

-Fungi have ergosterol; target for the azole agents and amphotericin B

-Immunocompromised population growing; more emphasis on fungus

-Know about dimorphcs

-Dimorphic fungi:  some will be in fungi form, some will be in mold form 


-Fungi are able to convert from hyphal to yeast or yeast like forms

-Mycelium give rise to spores

-Key questions: what does it look like in me? 
-Key questions: what do you treat it with? 

	FUNGI
	MORPH
	DISEASe/CLINICAL

	Malassezia furfur
	-Affects keratinized tissues

-Normal skin flora

-Spaghetti and meatball appearance

-Lipophilic yeast
	-Causes pityriasis or tineaversicolor

-A superficial infection of keratinized cells

DIAGNOSIS:

-KOH mount of skin cells



	 Non systemic fungal infections
	-Long pencil shaped macrocanidia: trichophyton

-Microsporum has larged boat shaped canidia

-Epidermophyton infects nail and skin, is punching bag shaped

-Highly inflammatory dermatophytosis is generally from an animal source

-Fungi with litter inflammation is generally from humans


	-Dermatophytes cause infection of skin, hair, and nails

-Infection of the hair is usually tinea capitis (trichophyton or microsporum)

-Dermatophytic infections are called the, “tineas”

-Tinea capitis: ringworm of the scalp

-Tinea barbae: ringworm of the bearded region

-Tinea corporis: dermatophytic infection of the glaborous skin

-Tinea pedis: athletes foot

DIAGNOSIS OF TINEA:
-KOH mount

-Wood’s lamp for fluorescence

TREATMENT OF DERMATOPHYTOSIS:

-Topical imidazoles

-Oral imidazoles

-Keep areas dry

-ID reaction (dermatophytid)= allergic response to circulating fungal antigens

	Sporothrix Schenckii

-Dimorphic fungi

-Subcutaneous mycosis
	-Environmental form on plant material

-Occurs world wide as hyphae with rosettes and sleeves of conidia

-Infection from traumatic implantation (rose thorns)

-Tissue form is cigar-shaped yeast in tissue
-The mold form appears as daisy-like clusters


	DISEASE:

-Causes subcutaneous infection

-Can cause lymphocutaneous lesions

-Subcutaneous lesions

TREATMENT:

-Itraconazole

-Potassium Iodide in milk

DIAGNOSIS:
-Take a scraping and find cigar shaped yeast cells

-If yeast is in the body, then on the culture will be the mold form 

	Histoplasma capsulatum
	-Dimorphic fungus

-Environmental form is hyphae

-Start out in lungs

-Endemic in the Eastern Great Lakes, Ohio, Mississippi, and MO, Tennessee (Middle o’the US of A) 

-Watch for the Tennessee Chicken Farmer

-Can become disseminated

-Found in soil, dust, enriched with cat and bird feces

-Facultative intracellular parasite

-Dern don’t know the difference ‘tween cmere and siccem

-Yeast like cells inside of macrophages
	DISEASE:
-Fungus flu: asymptomatic or acute

-Hepatosplenomegaly may be present

-Lesions have a tendency to calcify as they heal

-Mucocutaneous lesions are common

-Common in AIDS patients

DIAGNOSIS:

-Sputum cytology

-Sputum cultures

-Macrophages will have yeast-like forms inside cell 

-“Tuberculated” Clamydospore: rough outside appearance

TREATMENT:
-Amp B in HIV patients

	Coccidioides Immitis
	-Environmental form: hyphae breaking up into arthroconidia found in desert sand

-Endemic region in the SW United States

-Endemic in California, Arizona, New Mexico, Texas, Nevada

-Arthroconidia are inhaled, round up, enlarged, becoming sphericules inside wich the cytoplasm wall fall off (Arthroconidia is the environmental form) 

-Tissue forms are spherules with endospores
	DISEASE:
-San Joaqin Valley Fever

-Desert bumps (erythema nodosum)

-Pulmonary lesions havea tendency to calcify as they heal

-Systemic infections problematic in AID patients)
-Cocci can disseminate in third trimester of pregnancy

TREATMENT:
-Amphotericin B

	Blastomyces dermatiditis
	-Environmental form is hyphae with nondescript conidia

-Association not definitively  known, appears to be associated with rotting wood like Beaver dams

-Endemic in N. America. Found in the upper great lakes, Ohio, Mississipppi River, look for states that Histo does not appear in like: S. Carolina, N. Carolina, Virginia

-Tissue form is broad based budding yeast

-Yeast cell is doubly-refractice

-Mother / daughter yeast
	BLASTOMYCOSIS:

-Acute and chronic pulmonary disease

-Less likely to resolve

-Disseminated disease

TREATMENT: 
-Ketoconazole

	Opportunistic Fungi

-Aspergillus fumigatus
	-Monomorphic filamentous fungus

-Generally acute angles

-Burn patients, chronic granulomatous disease, other immunosuppressed patients

-Septate

-One of our major recyclers: compost pits, moldy
	ACUTE BRONCHOPULMONARY ASPERGILLOSIS:

-Asthma/allergies. Growing in mucous plugs

-Fungus bal: free in preformed lung cavities. Surgical removal to reduce coughing, may cause pulmonary hemorrhage

-Invasive form: severe neutropenia, CGD, CF, burn patients. Nasal colonization causes pneumonia / meningitis

-Cellulitis in burn patients

DIAGNOSIS:
-Mycelium branches at 45 degrees

TREATMENT:
-Itraconozole

-Amphotericin B

	Opportunistic fungi

-Candida Albicans
	-yeast endogenous to our mucous membrane flora

-C. albicans yeast form germ tubes at 37 degrees in serum

-Form pseudohyphae and true hyphae

-IV DRUG USERS: S. aureus, s. epidermidis, c. albicans and then the gram neative rods

-HIV patients at risk of death from esophageal candidiasis or gastric candidiasis
	PERLECHE: Crevices of mouth/malnutrition

ORAL THRUSH: Abx use, IC host, AIDS

ESOPHAGITIS: antibiotic use

ENDOCARDITIS: IV drug abusers

CUTANEOUS INFECTIONS: obesity and infants

YEAST VAGINITIS

DIAGNOSIS:

-KOH prep shows true hyphae and budding yeasts

TREATMENT:

-Topical imidazoles  / nystatin 

	Opportunistic fungi

-Cryptococcus 
	-Encapsulated yeast

-Soil enriched with pigeon droppings

-Meningitis/Hodgkin’s disease

-Urease positive: like helicobacter, proteus


	DIAGNOSIS:
-India ink mount of CSF sedment that shows budding yeasts with capsular halos

-Culture of urease positive yeast

-Prognosis correlates with presence of yeast in CSF

TREATMENT:
-Fluconazole for life post treatment with AMP-B

	Mucor, Rhizopus, Absidia
	-Problem in patients who are leukemic, diabetic, or acidotic

-Spores are inhaled

-Ubiquitous

-Regular breas mold
	MUCORMYCOSIS:
-Branches at 90 degrees

-Puncture of the cribiform plate

-Invasion of the brain

-Involves periorbital region

TREATMENT:
-AMP B

-Debride necrotic tissue

-High fatality

	Pneumocystis carinii
	-Fungus

-Obligate extracellualr parasite

-Honeycomb appearance on H and E stain


	DIAGNOSIS:
-DFA test

-Silver stained cysts in tissue

-Xray reveals a patchy infiltrate

DISEASE:
-Pneumonia in AIDS patients, premature babies

-Fever, cough, SOB, non productive sputum (except in smokers)
-Kills type I pneumocytes and causes xs replication of type II pneumocytesand damage to alveolar epithelium

TREATMENT:
-Trimethoprim sulfa

	
	
	


MEDICAL PARASITOLOGY:

	SPECIES
	DISEASE/ORGANS
	FORM
	TREATENT

	Entamoeba histolytica
	-Amebiasis: dysentery

-Inverted flask shaped lesions in large intestinewith extension to peritoneum, liver, lungs, bain

-Blood and pus in stools

-Liver abscesses

-Gets in the hepatic portal

-Gets liver abscess
	-Cyst stage out in the water

-Trophozoite form in the intestine
	-Metronidazole (for parasites in lumen)

	Giardia lamblia
	-Giardiasis: greasy, foul smelling stool sample

-Malabsorption
	-Trophozoites

-Cysts in water

-Antigen test replaces string test
	-Metronidazole

	Cryptosporidium
	
	-Acid fast cyst
	

	Trichomonas vaginalis
	-Trichomoniasis: asymptomatic; pruritis. Yellow and frothy discharge. Strawberry vagina
	-Trophozoites motile
	-Metronidazole

	Naegleria fowleri
	-Primary amebic meningioencephalitis: severe prefrontal headache, headache, nausea, high fever

-Penetration of cribiform plate
	-Motile trophozoites in CSF
	-AMP-B

-Life insurance

	Acanthamoeba
	-Keratitis

-Granulopmatous amebic encephalitis: in immunocompromised patients: insidious onset
	-Free living amoebae in contaminated contact lens solution

-Appears as star shaped cysts on biopsy
	-Topical miconazole and propamidine isothionate

	Plasmodium vivax
	-Benign tertian

-48 hour fever spikes

-Chills, fever, recovery (malarium paroxym)

-Chills due to rupturing of red cells

-Dangerous because more reproduction 
	-Enlarged host cells; ameboid trophozoites
	-Chloroquine then primaquine

	Plasmodium ovale
	-Benign tertian

-48 hour fever spikes
	-Oval, jagged, infected RBCs

-Persistent hypnozoites
	-Chloroquine then primaquine

	Plasmodium malariae
	-Quartan or malarial

-72 fever spikes
	-Bar and band form 

Rosette schizonts
	-Chloroquine

	Plasmodium falciparum
	-Malignant tertian

-Can go into the brain

-Irregular fever spikes
	-Multiple ring forms

-Crescent shaped gametes
	-Chloroquine resistance a problem


Pearls of malarial treatment:
-Take prophylactic called meflaquine if traveling to endemic area

-If you return from an endemic area with malarium, then tx is dependent on cause

-Chloroquine treats the blood form, primaquine treasts the blood form

Blood flagellates

	PARASITE
	DISEASE
	FORMS/VECTOR
	TREATMENT

	BLOOD FLUKES

Trypanosoma cruzi
	-Chagas disease: American trypanosomiasis. Found in Latin America. Causes periorbital swelling known as Romana’s sign. Cardiac muscle, liver, brain, often involved. 
	-Reduviid bug passes the trypomastigote in feces as it bites. \-

-Amastigote stage predominates in the human 

Scratching implants in bite site

-Reservoirs include cats, dogs, armadillos, oppossums, povery housing

-Diagnosis by blood films
	-Nifurtimox

	Trypanosoma brucei, 

gambesiense
	-African sleeping sickness
	-Trypomastigote in saliva of tsetse fly which contaminates bite

-Reservoirs include humans and some wild animals
	-Acute: suramin

-Chronic: melarsoprol

	Leishmania 
	-Cutaneous leishmaniasis
	-Bite from sandfly

-Reservoirs include humans, rodents, and wild animals

-Amastagotes in macrophages 
	-Stibogluconate

	Leishmania braziliensis
	-Mucocutaneous leishmaniasis
	-Bite from sandfly

-Reservoirs include humans, rodents, and wild animals
	-Stibogluconate sodium

	Toxoplasma gondii
	-Toxoplasmosis is the most common parasitic disease. Acquired after birth is most commonly asymptomatic or mild nonspecific with fever / lymphadenopathy

-Maternal antibodies protect the fetus

-Toxoplasma can cross the placenta

-Untreated inapparent congenital infections lead to progressive blindness

-Can cause chorioretinitis: looks like scrambled eggs and ketchup (CMV virus can also appear like that)
	-The bradyzoites encyst, but generally remain viable as evidenced by a positive serotitier

-Transmission occurs form eating infected meat or playing in a sandbox impregnated with cat feces
	-Pyrimethamine and sulfadizine

	Schistosoma 

mansoni, japonicum
	-Intestinal schistomiasis

-Eggs can cause granulomas in the liver

-Hepatomegaly


	-Blood flukes obtained from skin penetration of cercariae (snail)  larvae. 

-Contact with water

-Reservoirs include cats, dogs, and cattle
	-Praziquantel 

-All flukes are treated with praziquantel 

	TAPEWORM

Taenia Saginata
	-Rare beef containing the cysticerci (larvae) is ingested (humans are definitive host) 


	-Definitive host is the one that harbors the adult tapeworm. 

-Tapeworm produces eggs that are excreted in feces

-On the outside, eggs are eaten by intermediate host


	-Niclosamide or Praziquantel for treatment of tapeworms

	TAPEWORM

Taenia Solium
	-Pork tapeworm; same lifecycle as the beef tapeworm

-Don’t eat tapeworm eggs( developing larvae can infect the heart / brain tissues. Larvae can get disseminated.


	-Humans are definitive host
	-Niclosamide

-Praziquantel 

	ROUNDWORMS


	-Pinworms are the  most frequent pinworms in the United States
	-Transmitted by ingestion of eggs

-Transferred by skin penetration of larvae

-Transferred by ingestion of meat containing larvae

-Transferred by insect bites that can transmit larvae
	-Albendazole

	Enterobius vermicularis
	-Pinworm disease: Large intestine, perianal itching. Thse worms crawl outside the anal opening and lay eggs. Anal pruritis. 

-Person to person transmission

-Diagnosis by stool sample

-Scotch tape diagnosis
	-Transmission occurs by ingestion of eggs
	-Albendazole

-Treat entire family

	Trichuris Trichira
	-Whipworm: infects cecum. Can cause rectal prolapse and appendicitis

-Disease caused by ingestion of eggs

-Characteristic bipolar eggs

-Eggs are barrel shaped with bipolar plugs
	-Transmission occurs by ingestion of eggs
	-Albendazole

	Ascaris lumbricoides
	-Most common in the WORLD

-These worms migrate through the lungs

-Can cause cough

-These can mature in the small inestine and cause bile duct obstruction
	-Transmission occurs via ingestion of eggs

-Adults are 6 to 12 inches long

-Eggs are rough and knobby
	-Albendazole

-Supportive therapy during pneumonitis therapy

	Necator Americanus


	-Hookworm infection

-Lung migration causing pneumonitis

-Microcytic hypochromic anemia

-Occult fecal blood may be present
	-Filariform larvae penetrates intact skin of bare feet

-Fecal larvae are utpo 13 mm. Ova are transparent with 2-8 cell stage visible inside.
	-Mebendazole and Iron therapy

	Ancylostoma braziliense
	-Causes cutaneos larva migrans

-Dog and cat hookworm

-Humans can be penetrated by worm larvae but cannot be affected with entire life cycle

-Skin itching
	-Filariform larvae penetrates intact skin

-Autoinfection prolongs duration of cutaneous larva migrans


	-Thiabendazole

	Trichinella spiralis
	-Trichinosis: larvae encyst in muscle. Patients have digesive s/s and fever. Disease from eating undercooked meat. 

-Splinter hemorrhages, periorbital edema
	-Diagnosis by muscle biopsy

-Larval forms infect humans
	-Steroids for severe s/s

-Mebendazole


SOME RARITIES:
-Wuchereria bancrofti: filarial worms that cause elephantiasis. Transmitted by mosquitos.

-Loa Loa: Eye worm transmitted by biting flies

-Onchocerca volvulus Causes river blindness; itchy leopard rash and worms in eye. Black fly transmits

-Draculuncus: guinea worm. Transmitted by drinking infected copepods in water

MEDICALLY IMPORTANT VIRUSES:


-Viruses are either DNA or RNA, never both

-Virus that is simply covered by a capsid protein coat is naked

-Virus with genome, capsid, and envelope is an enveloped virus

-Two types of virus structures: naked / enveloped\

-RNA: piece of positive sense RNA( this virus can immediately hook upto the ribosom and make protein 

VIRAL REPLICATION:
-Positive sense ssRNA viruses :


-The entering genomse serves as the first mRNA. Adter the first mRNA polymerase is made, negative RNA is made which


also serves as a template for further + RNA production.

-Retroviruses:

-The entering gemome is positive sense RNA. RNA dependent DNA polymerase produces dsDNA. 


-The dsDNA replicates and then produces mRNA transcribed from the negative sense DNA intermediate

-negative sense RNA viruses:


-These viruses have RNA dependent RNA polymerase. + sense RNA polymerase is manufactured which then serves as the 


template for future mRNA

VIRAL CLASSIFICATION OVERVIEW (DISEASES MENTIONED LATER)


	DNA TYPE
	VIRUS FAMILY
	MAJOR VIRUSES
	REPLICATON
	GENOMIC INFO

	SsDNA
	Parvovirus
	B-19
	Nucleus
	Naked, no virion associated polumerase

	DsDNA
	Papovavirus
	Papilloma
Polyoma
	Nucleus
	Naked, no virion associated polymerase

	DsDNA
	Adenovirus
	Adenoviruses
	Nucleus
	Naked, no virion associated polymerase

	DsDNA
	Herpes Virus
	HSV
VZV
EBV
CMV
	Nucleus; virus assembled in nucleus
	Enveloped, no virion associated polumerase

	DsDNA
	Enveloped, 
	Variola
Vaccinia

Molluscum Contagiosum
	Cytoplasm
	Eveloped, virion associated polymerase

	Partially DsDNA circular
	HepaDNAvirus
	Hep B
	Nucleus

RNA intermediatet
	Envelped, + virioun associated polymerase. The DNA viruses that carry a DNA polymerase with RT activity to synthesize an RNA intermediate required for completion of the genomic DNA

	Ss+ RNA
	Calicivirus
	Norwalk

Hep E
	Cytoplasm
	Naked, no polymerase associated

	Ss+ RNA
	Picornavirus
	Polio 
Echo
Enterovirus

Rhinivirus
Coxsackie
	Cytoplasm
	Neked, nopolymerase associated

	Ss+RNA
	Flavivirus
	Yelllow fever

Dengue
St. Louis Encehpalitis
	Cystoplasm
	Eneveloped, no associated polymerase

	Ss+ RNA
	Togavirus
	Rubella
WEE
EEE
Venezulelan Encephalitis
	Cytoplasm
	Evevelped, no associated polymerase

	Ss+ RNA
	Coronavirus
	Coronaviruses
	Cytoplasm
	Enveloped, no associated poluymerase.

Helical in shape

	Ss+ RNA
	Retrovirus
	HIV
HTLV
Sarcoma
	Nucleus
	Envelped, + associated polymerase. Icosahedral or truncated conical viruses


The negative sense ssRNA viruses share the following characteristics in common:

-All are enveloped

-All have virion associated polymerase

-All have helical nucleocapsids

-Odd bassl are the orthomyxoviruses because they are linear and their DNA is broken up into eight segments

-Orthoymyxaviruses also replicated in both the nucleus and the cytoplasms.

-Bunyaviruses are circular

-Arenaviruses contain one negative sense and one antisense strandof RNA
’PAIN RESULTS FROM OUR BUNYONS ALWAYS
-Paramyxoviruse, rhabdovirus, filovirus,orthomycovirus,bunyvirus, areneviruses

RETROVIRIDAE

Important points about proteins in the HIV virus
-GAG gene:

p24 capsid-Structural proteins including capsid proteins, core nucleocapsid proteins, and matrix proteins that stabilizes the envelope

-Pol


Codes for RT which takes + sense RNA and turns it into DNA




Integrase takes DNA made and integrates it into host DNA




Protease: cleaves polyprotein (protease inhibitors work here)

-Env


gp120: surface protein that binds to the CD4 receptor in the host cell. Responsible for genetic drift




gp 31: transmembrane protein for cellfusion
-Vif


Codes for infectivity

-Nef


Negative factor, down regulates

-Tat


Upregulates virus

LIFE CYCLE OF THE RNA RETROVIRUS HIV

High yield points from 174

-Virus attaches via gp 120 binding to CD4 receptor on the T helper cells

-RNA taken into the cell and envelope is lost

-RNA copied using the RT; Ds DNA with long terminal repeats is made

-The DNA and integrase mirate into the nucleus and the DNA is integrates into the host DNA forming the provirus

-Provirus remains in the host DNA

-Rate of viral replication regualated b the activity of regulated proteins (tat/ref/nef)
-Transcription produces ss (+) RNAs, some splced and some remain intact

-Spliced RNAs will be used as mRNA

-Whole RNA is used as genomic RNA

-Translation produces the proteins, some of which are polyproteins that are cleaved by the protease

-Assembly

-Maturation and release

-All protease inhibitors end in –AVIR

-Triple treatment is two RT inhibitors and a protease inhbitor

CDC CATEGORIES OF AIDS INFECTION


	
	A
	B
	C

	CD4 count
	Asymptomatic

Acute or asymptomatic HIV infection

Generalized lymphadenopathy
	Symptomatic

Conditions attributd to HIV infectionor are indicative of a defect in cell mediated immunity
	AIDS

	>500
	A1
	B1
	C1

	200-4999
	A2
	B2
	C2

	<200
	A3
	B3
	C3


-Patients are asymptomatic when CD4 cell counts are in the range of 200-250

-Oral candidiasis is often the first manifestation (CDC category B)


-Other category B infections include hairly leukoplakia


-Idiopathic thrombocytic purpura


-Listerosis


-Pelvic inflammatory disease

-Category C are AIDS defining conditions like HIV related encephalopathy, precurrent pneumonia, fungal infectons like esophageal candidiasis, invasive cervical carcinoma, systemic and disseminated fungal infections, recurrent salmonella septicemia.


HIV DIAGNOSIS:

-Screening done via ELISA. Tests for the antigens including p24, gp160, gp120, gp41

-Anti p24 is the first reliably detected antibody; declines as the viral tters rise in late infection


-Envelope antibodies rise more slowly but stay high at end


-ELSA for p24 useful early

-Confirmation via second technique; Western blot utilized 

-HIV DNA PCR can be used for quantitative determination for viral load

-Culture for HIV utilized for newborns whose mothers are HIV positive; assesses drug resistance

-Confirmatory techniques are involved in confirmatory testing

-Antigenic testing for newborns and screening

NEGATIVE SENSE RNA VIRUSES:
-Negative sense virus has on him an RNA dependent RNA polymerase

-Negative sense( positive

-Hookup to ribosome to achieve protein synthesis

-Three groups of viruses are important

	VIRUS/FAMILY
	STRUCTURE
	MAJOR VIRUSES

	Paramyxoviridae
	-ss negative sense RNA that is linear, non segmented

-Has virion associated polymerase. Helical in shape; multiples in the cytoplasm
	-Parainfluenza: causes croup. Seasonal variance. 

-Mumps: causes parotitis and pancreatitis. Orchitis can result when adults are affected. Meningioencephalitis

-Measles: Rubeola. Presentation generally the three C’s with photophobia. Cough, coryza, conjunctivitis, Koplik spots, rare complication is subacute sclerosing panencephalitis

-RSV: major cause of bronchiolitis and pneumonia in infants. Includes common cold. Expensive therapy is ribavirin to target the virus. 

	Rabies virus
	-Single stranded negative RNA

-Bullet shaped and enveloped

-Negri bodies: intracytoplasmic inclusion bodies

-Spreads to humans by bites of rapid dogs; contact with bats and skunks
	-Disease contracted by the bite. Virus is neurotropic and will penetrate from the bite to the CNS

-Virus does not spread hematogenously

THERAPY:
-If rabies is suspected in a dog with an unknown vaccination history, the dog’s brain is sent to the health department for autopsy. If positive negri bodies, patients bitten need to be double vaccinated

-Passive immunization with antibody and antigen

-If patents are bitten by a skunk/wild animal, prophylactic vaccination is started immediately. 

	Orthomyxoviridae
	INFLUENZA VIRUS IS PROTOTYPIC: 

-ss negative DNA

-Segmented viral genome (eight segments)

-One piece of genome produces a hemagluttinin

-Hemagluttinin is necessary for entrance into human cell

-Neuraminidase #1 produces protein necessary for exit from host cell

-Enveloped nucleocapsids


	-Three viruses included in the dead vaccine. 

-Immunization with three types of influenza: H1N1 and H3N2 and type B

-Influenza A has a rare genetic shift: major changes can result from new combinations of RNA segments or recombination between the segments in co infections causing new pandemics

-Flu involves upper respiratory symptomatology

GENETIC RECOMBINATION or SHIFTS: responsible for pandemics, causef by rare genetic shifts. Involves recombination between the segments in influenza co-infection

GENETIC DRIFT: Mild changes in antigenicity due to mutations

	
	
	

	
	
	

	
	
	


IMMUNOLOGY AND IMPORTANT POINTS:

-The innate immune system

-Major barriers for entry include:

-Lysosyme in nasal secretions


-Intact skin


-Glandular secretions


-Natural flora


-Mucous membranes

-Professional phagocytic cells also part of the innate immune system


-

-Stages of phagocytic cell function:

-production


-mobilization


-chemotaxis

-Chemotactic factors

-SERUM: c5a


-MACROPHAGE: IL-8


-NEUTROPHILS: LTB4

-Opsonization:

-Coating of particiles to improve digestion


-Coating of antigen to assist with recogniztion


-Coating with antibody


-C3b is the opsonization factor


-Macrophages have a complement receptor


-The best phagocytosis is when the bacteria has antibody and complement


-C3b binds to opsonized bscteria

-Engulfment:


-Formation of phagocytic vaculole


-Lysosyme is not oxygen dependent


-Oxygen dependent killing occurs with NADPH oxidase


-CGD results when NADPH oxidase is missing

-Metabolic events associated with phagocytosis:


-Increased glycolysis via PPP

-Increased lactic acid, decreased pH in phagosome


-Increased oxygen consumption with production of toxic metabolites


-Hypochlorite 

-Natural killer cells


-Immune surveillance cells


-Lymphoid cells are classified as large granular lymphocytes


-NK cells found in spleen, lymph nodes, bone marrow, and peripheral blood


-Lyse cells ncluding virus infected cells, antibody coated cells, tumor cells

-Mechanism of killer cell lysis:

-Both cytotoxic and NK cells have granules


-Cell to cell binding, granule mobilization, and exocytosis involved in killing targed cells

The adaptive immune system

-Has memory

-Must be induced. 

-Divided into recognition which is specific

-Amplifiication due to cell division and activation of enzyme cascades

-Regulation or control

-Effector mechanisms

MODES OF ACQUIISITION OF SPECIFIC IMMUNITY
-Naturally acquired

-Passive includes placental Ab transfer


-Active involves recovery from disease

-Artificially acquired

-Passive: antitoxin administration (Rabies or tetanus abx)

-Active: vaccination with MMR, DPT, DaPT

INDUCTION OF THE ACQUIRED OR ADPATIVE IMMUNE REPSONSE

-Macrophages are non specific and are involved in processing and presentation of peptides to T cells

-B cells synthesize and secrete antibodies with the ability to react with specific antigen

-T cells collaboratew with B cells to increase antibody production

-B cells differentiate into plasma clls that secrete large amoiunts of antibody

-B cells, when mature, have an IgM and an IgG antibody on it. These cells also have CD 19, CD 20, CD 21

-The CD 19, CD 20, CD 21 are B cell markers

-TCR: t cell receptor is a specific surface molecule of the T cell

-Macrophages, dendritic cells, B cells, and langerhans cells are all capable of antigen production

-T cell markers include CD4(T helper) and CD8 (natural killer)
-Express proteins on MHC class II receptors post degredation and processing 

-Mature T cells have either CD4 or CD8. Immature T cells have both (in thymus prior to selection)

-CD3 molecules are also present on T cells; responsible for signal transduction

-CD2 molecules present on T cells are necessary for adhesion

IMMUNOGLOBULINS
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-Igs are monomers consisting of four polypeptide cells

-Antibodies bind antigen (Fab fragments involving variable regions of light AND heavy chains)

-The Fc region is a constant heavy chain region.


-Functions to bind complement


-Functions to bind cells

-Light chains can be of kappa or lambda classes

-Two parts to the variable region: 


-Framework


-Hypervariable or complementaity determining regions (CDR)


-Antigen specificity is dictated by the amino acids in the CDRs

-Major classes are isotypes

-IgG: gamma H chain


-IgA: alpha (a) H chain


-IgM mu (M) H chain


-IgE: epsilon (e) H chain


-IgD delta (d) H chain

-Serum concentration:

-IgG>IgM>IgA>IgE

-Characteristics of IgG

-Ig present at highest concentration in plasma


-Actvely transported across the placenta


-Activates complement


-Opsonizes


-IgG characteristically involved in the secondary immune response


-Bound by staphylococcus protein A


-Mediates antibody dependent cellular toxicity

-Characteristics of IgM

-In serum is a pentameric molecule, four IgG like units are held together with a J chain


-Ig characteristically involved in primary immune response


-First antibody that an infant makes


-Most efficient complement activator


-Monomeric form serves as the antigen receptor on the B cell surface

-IgA

-Main Ig in external secretions


-Protects mucosa


-Present in secretions asa dimmer with a J chain and secretory piece


-Two subclasses exist


-Doesn’t cross placenta, doesn’t bind complement, just fights organisms. Found in milk,saliva,tears


-Exists as dimmer in secretions, thus necessitiating existence of joining J chain

-IgE

-Present in plasma as a monomer at exreemely low levels


-It is homocytotropic (binds to) mast cells and basophils that have Fc receptors


-Important in immunity against parasites


-Mediates type I hypersensitivity

-IgD


-Present in plasma at extremely low concentrations


-present in the membrane of B cells at higher levels


-functions as an antigen receptor

-Key antibody pointers:

-All Ig’s bind antigen


-IgG and IgM bind complement


-IgG involved in opsonization


-IgE triggers immune mediated hypersensitivity 


-There are nine isotypes (nine himan immunoglobulin heavy chain isotypes)


-Once you class switch, you cant go back on the pathway


-After meeting of antigen, the antibodies can produce specific subtypes

-Isotype


-Class of an antibody heavy or light chain


-Each isotype is the product of a different ener and the osotype is determined only by the structure of the constant domains

-Allotype:


-Genetically determined difference in a molecule between two members of the same species, also called genetic


polymorphiss


-No biological significance

-Idiotypes

-Individual, unique differences between antibodies of different antigen binding specificities


-Each persons serum will contain millions of differet idiotypes


-Both heavy and light chains contribute to the antibody idiotype

The T lymphocyte antigen receptor:


-T lymphocytes also specifically recognize antigen but do not synthesize Ig molecules


-They express a surface bound T cell antignen receptor


-The TCR shares several characteristics with the Ig’s


-Associated with the receptor is the CD3 molecule (for intracellular signaling)


-All TCRs have a domain structure similar to antibody light chans: both have a variable domain with 


hypervariable loops and one constant domain


-TCR is noncovalently linked to the CD3 molecule. Engagement of TCR by antigen stimulates CD3 to 


transmit biochemical signals into the cell interior


-T cell receptos also have isotypes.


-Most common isotype is the alpha/beta TCR


-The gamma/delta TCR is another isotype


-The gamma/delta subtype is most often found on the skin and on mucosal surfaces


-CD8 cells recognize antigens on Class I


-CD4 cells recognize molecules presented on Class II

Immune recognition / Class restruction / MHC restriction:


-CD8 natural killer cells can only recognize antigen presented on class I molecules


-CD4 helper T cells only recognize antigen presented on class II molecules


-Ex: macrophage east bacteria, chops bacteria up, and presents it to T helper cell


-If it is presented on MHC class II, a CD4 helper T cell must bind


-Ex: a fibroblast infected with a virus presents the peptide on a class I molecule. The binding T cell


will be CD8

THE LYMPHOID SYSTEM:

-Organizaton


-Primary lymphoid organs are the anatomical locations in which lymphocytes develop


-Primary organs are bone marrow and the thymus


-Secondary lymphoid organs are places where lymphoid tissues differentiate


-Secondary organs are in the gut, lymph nodes, and spleen


-Pre B cells, immature B cells, and mature B cells are found in  the bone marrow

ANOTHER REVIEW: (inappropriately juxtaposed) 
-IL1: 

proinflammatory, comes from macrophages

-IL2:

T cell signal to B cell to induce further division, proliferation. May be autostimulator. Activates NK cells. 

-IL3:

In bone marrow, stimulates bone marrow stem cells, myeloid line

-IL4:

From T cell, induces B cell to class switch to IgE

-IL5:

If T cell releases IL-5, then the B cell will switch to IgA

-IL8: 

comes from macrophages and is chemotactic

-IL-7: 

important for lymph cell development

-IL3: 

in bone marrow, important for myeloid cell development

-cd21: 

A B cell marker to which EBV binds

-cd40:
 
A B cell marker necessary for class switching

-cd28:

Expressed by T helper cells and most CD8 T cells. This is a costimulatory molecure needed for T cell activation. Binds



B7 on a B cell, macrophage, or dendritic cell

-cd2

Expressed by ALL T cells and mediates adherence to other cells by LFA3

-cd3

Expressed by All T cells, mediates TCR associated signal transduction molecules

-Lymph node cortex: 
place for B cells

-Lymph node paracortex:
place for T cells

Cellular adhesion molecule definitions:


-Include CD2 and LFA3 moleculesthat aid in helper T cell interactions


-ICAM molecules mediate leukocyte migration


-ICAM 1,2,3 and bind to LFA-1 and mediate migration to inflammatory sites


-Selectins to light binding to endothelial cell surface

B Cell Development and Differentiation: 


-B lymphocytes differentiate from precursors in the bone marrow


-B cells leave the bone marrow with full ability to recognize and respond to antigen


-Light chains have a variable and constant region (lambda) 


-Kappa light chains have a variable and constant region


-heavy chains have a variable and constant region


-Through the rearrangement of genes, B cells develop from the precursors into plasma cells


-There are many variable region genes

· -There are fewer D region genes


-There are fewer J region genes


-Nine constant region genes


-Through DNA rearragments a complete heavy chain is produced


-This process is called V-D-J rearrangement


-First Ig made in the stem cell in bone marrow: IgM heavy chian


-Pre B cells have one Mu heavy chain


-Immature B cells have IgM expressed on the surface


-Mature B cells have IgM and IgD exposed on the surface of the membrane


-A memory B cell has an IgG subclass or IgA or IgE on surface


-Plasma cells can rapidly synthesize and secrete one Ig class
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DIFFERENTIATION OF T CELLS:

-They percolate down through thymus


-They go to T cell college


-If a T cell has a strong affinity for class I molecule(Self)( it is negatively selected and killed


-If a T cell has a low affinity for class I molecule (self)( it is positively selected as a cd8 t cell


-If a T cell has no binding to self-MHC, there is no positive selection


-If a t cell has a low affinity for self MHC class II it is positively selected as a Cd4 T cell


-If a T cell has a high affinmity for self-MHC class II, it is negatively selected


-Cells selected for low self reactivity


-CD4 and CD8 T cells are positively selected


-All T cells have a cd2 receptor: this mediates adhesion to other cells, binds to LFA-3


-LFA-1 hooks to ICAM 1, is a neutrophil


-The purpose of these adhesion molecules is to move T cells and neutrophils to specific sites


-Cd2 and LFA3 molecules mediate T cell adhesion and movement


-Cd40 ligands are found on activated T helper cells. This molecule binds to the cd40 receptor on B cells


and is essential for isotype switiching.


TOLERANCE:


-Absence of specific immune responses in an otherwise fully immunocompetentperson


-Unresponsiveness can be autotolerance or specifically induced acquired tolerance

MAJOR HISTOCOMPATIBILITY COMPLEX

-Highly polymorphic genes endocding the proteins that regulate immune responses


-Genes inclide the class I and class II cell surface proteins


-Class III genes encode some complement molecules and cytokines


-Class I molecules are HLA A, B,C


-Class II molecules are HLA DP, DQ, and HLA-DR


HLA GENE CLASS I ANTIGENS


-Class I glycoproteins are on the surface of all nucleates cells and platelets


-Necessary for antigen recognition by CD8 cells


-Genes come from chromosome 6


-All class I molecutes share common structures

· -An alpha heavy chain


-A light B chain called B2 microglobulin


-Proteins synthesized in cell cytosol are routinely degraded by proteases


-Protiens from viruses, bacteria, parasites, or neoantigens formed by tomr cells are often expressed on class I


-Ability of CD8 t cell to recognize antigen depends on association of antien with class I protein


-Target cell destroyed by NK cell


HLA GENE CLASS II ANTIGENS


-Expressed on a more restricted set of cells including the antigen presenting cells


-Dendritic, langerhans, activated macrophages, B cells, activated T cells bind EXOGENOUS peptide epitopes that


have been endocytosed and processed; this is necessary for CD4 recognition


-Class II proteins only found on cells of the immune system


-Class II MHC genes include HLA DR, DQ, and DP. 


-Codominantly expressed and highly pleomorphic


-MHC class II does not have B2 microglobulin


-Cells use peroxides and other enzymes to destroy bacteria


-Helper T cells signal B cells to produce IgM


-B cells then differentiate and class switch to appropriate isotype

-A word about antigenicity:

-Proteins of low molecular weight


-Foreignness: phylogenic distance, normally will not recognize, “self” (selected in thymus)


-Chemistry: certain degree of complexity required


-The portion of the antigen that binds to the antibody is the antigenic determinate or epitope

IMMUNOLOGY WRAP UP:

-T cells can stimulate itself


-IL2 is proinflammatory, it can stimulate both B and T cells


-Isotype switching involves cytokines described in above table

T CELL HELPER SUBSETS

-T helper 1 cells: involved in DTH reactions. Involved in stimulus of CD8 cells. Cell mediated immunity


-Gamma interferon from T helper 1 inhibits T helper 2 cells


-If fighting a specific pathogen, you can turn off cell regulated immunity


-Cross regulation can help turn off the cell mediated immunity response


-T helper 2 cells help produce antibody by stimulating B cell division

CELL MEDIATED IMMUNITY


-Defense against extracellular organisms: antibodies, comlement, phagocytosis


-Defense against intracellular organisms invlolves: DTH, CD8, NK, ADCC, macrophages


T HELPER ONE CELL:



-Work against intracellular pathogens via NO, peroxide, superoxide



-These cells function to phagocytose and engulf bacteira

T HELPER TWO CELL


NK-ADCC CELL:


-Major cell type that carries out antibody dependent cellular toxicity. NK cells have Fc receptors



That recognize the Fc domains of IgG. 



-NK cells that mediate ADCC use their Fc receptors to identify target cells



-Formes tubules, porphyryns, other things to kill targets


LYMPHOCYTE ACTIVATED KILLER CELLS


-Use non T and non b lymphocytes. Smply an activated form of NK cell that



Have been stimulated in vitro by IL2 and interferongamma. Used in the treatment



Of tumors. 

COMPLEMENT

1. Recruits inflammatory cells with c4a, c5a, c3a

2. Coats bacteria with c3b

3. Kill bacteria with the MAC(c5b,6,7,8,9/9/9

CLASSICAL PATHWAY


-Classical pathway involves is the most rapid and efficient pathway. Igs participate in this pathway. 


-IgM is the most efficient activator


-C3B coats pathogens


-C5b,6,7,8 will knock holes in bacteria


-Involves antigen/antibody complexes


-The activation of complement results in the formation of the membrane attack pathway to punch holes in bacterial wall


-It takes two IgGs to activare it, one IgG. 


-C1 isan enzyme that takes C4 and splits it into C4b and C4a


-C4a is inflammatory, C4b embeds in wall of bacteria


-C2 is then split. C2 goes into a and b components. C2b combines with C4b and forms C3 convertase


-C3 is the most abundant protein in the complement pathway


-C4b2b3b also attaches to the cell membrane and in combination with the C5B/6/7/8/9/9/9 forms the M.A.C


-Excess C3b is deposited on the cell/particle surface and binds C3b receptors on phagocytes (function in opsonization)


ALTERNATIVE ANTIBODY:

-Not necessary to have antibody


-C3b can be spontaneously generated upon exposure to a certain antigen


-If c3b molecule does not find a bacteria, it disintegrates


-C3b will hook to the bacteria, bind other complement factors, and form the membraneattack complex

FAILURES OF THE IMMUNE SYSTEM
1. Hypersensitivty

2. Immune deficiency

3. Autoimmunity

Four types of hypersensitivity

-Type I: 

Immediate hypersensitivity involving IgE. Works in minutes to hours. IgE hooks up to mast cells and induces


degranulation. 


Granules contain histamine, heparin, and proteases that induce edema, increased mucous secretion. Cells also synthesize


Prostaglandins, leukotrienes. 


The arachnidonic acid cycle is activated( formation of PGs and LTs. Steroids and anti-LT drugs inhibit these chemicals


Food allergies, allergic rhinitis, asthma, and anaphylaxis are type I reactions.

Treatment methodologies include: benadryl, epinephrine for shock, adrenergic agonists, cromolyn for mast cell stabilization


Treatment can also involve immunotherapy to switch the response from Th2 to Th1 lymphocyte type resulting in decreased

IgE production and increased IgG production. (A less active, energetic immune response) 


-Type II:


Antibody produced against own cells, receptors, and membranes. Autoimmune hemolytic anemia, graves disase, goodpasture’s


Mediated by IgG and IgM. 


Hemolytic disease of the newborn is an example of type II mediated hypersensitivity.Disease results when maternal anti-Rh


Antbodies attack maternal erythrocyres. Especially important for subsequent pregnancies in previously sensitized mother.


Prevent disease with administration of RhoGAM, a preparation of anti-RH IgG antbody. This will effectively elminate


The fetal Rh psitive cells before theycangenerate Rh specific memory B cells. Diagnosis via Coomb’s test. Uses Rabbit


Anti human gamma globulin. Positive test is agglutination. 


Transfusion reactions also an example of type II


Graves Disease


Goodpasture’s Syndrome: antibodies against membranes in lung and kidney


Organ specific antibody production(antibody binds to cells or tissues and causes local complement activation, influx


Of leukocytes, tissues destruction because of ADCC and phagocytic degranulation. 


-Type III


Immune complexes. These antigen/antibody complexes get deposited in the kidney. Disease examples include SLE, RA, post


Streptococcal. Mediated by IgG and IgM 


-Type IV


-TB sensitivity is delayed type. Involved macrophages and T cells. 


-Poison Ivy a contact hypersensitivity

FAILURE OF THE IMMUNE SYSTEM

	DISEASE
	MOLECULAR DEFECTS
	SYMPTOMS

	-Chronic Granulomatous Disease
	-NADPH oxidase deficiency 

-Failure to generate the superoxide anion

-Nitro-blue tetrazoline test positive
	-Recurrent infections with catalase positive bacteria and fungi

	-Chediak-Higashi
	-Granule structural defect
	-Recurrent infection withbacteria, chemotactic and degranulation defects. Absent NK activity absent NK

	-Leukocyte adhesion deficiency 

(Phagocyte defect)
	-Deficiency of CD18

-Cannot make LFA
	-Recurrent infection with extracellular bacterial pathogens

-Defective opsonization, adhesion, mobilization, and chemotaxis

	-Glucose 6 phosphate dehydrogenase deficiency

(Phagocyte defect)
	-Defiency of essential enzyme in monophosphate shunt
	-Same as CJD

	-X linked Hypogammaglobulinemia

(B cell defect)
	-Defiency of B cells, increased susceptibility to infections
	-CMI is intact, patients need Ig injections for the remainder of life

-No circulating B cells

	-Selective IgA deficiency

(B cell defect)
	-Repeated sinopulmonary infection

-GI disease

-Many with IgA deficienc have no symptoms

-If both Iga and IG2 subclass deficiencies, more likel to have infections
	-Treatment is antibiotics and not Ig’s

	Complement Deficiencies
	-Decrease in some complement component
	-Absence of Ig’s for opsonization and complement activation is a major problem. 

-Patients present with recurrent pyogenic infections with extracellular pathogens

	DiGeorge’s Syndrome

(T cell deficiency)
	-Thymic aplasia

-Third and fouth pharyngeal pouches do not develop
	-Flat facies, low set ears

-Hypoparathyroidim( tetany

-Fish mouth

-Recurrent viral and fungal infections

	Wiskott-Aldrich syndrome

(Combined immune deficiency)
	-Triad of symptoms

-X linked recessive pathology
	-Thrombocytopenia

-Eczema

-Immunodeficiency

-Prone to the development of malignant lymphomas



	Severe Combined Immunodeficiency

(Combined immunodeficiency)
	-X lnked

-Deficienies in class I, class II molecules, T cell receptors, cytokine receptors, and signal transduction molecules
	-Various infections

	Rheumatoid Arthritis
(Systemic Autoimmunity)
	-IgM against own IgG (Rheumatoid Factor)

-Immune complexes get deposited in joint

-ANA positive in some patients
	-Synovial membrane becomes proliferative

-Bone / cartilage destruction

	Systemic Lupus Erythematosis

(Systemic Autommunity)
	-Anti dsDNA antibody
	-Butterfly rash

-Hyperfammaglobulinemia

-Renal complications

-Lumpy bumpy pattern of immune complex deposts

-Primarily young women

-Malaise, fever, weight loss

	Goodpasture’s Syndrome

(Autoimmune disease)
	-Antibody against own Type IV collagen in lung and kidney basement membranes

-Linear deposits of IgG and complement in alveolar and glomerular basement
	-Kidney / lung damage

	Multiple Scleross

(Organ specific autoimmune diseases)
	-Mononuclear infiltrate with demyelination of CNS

-Immune response to myelin basic protein

-Increased IgG in spinal fluid

-Antibodies to measles
	-Motor weakess, ataxia, impaired vision, bladder dysfunction, paresthesias, mental aberrations

-Desensitization therapy under investigation( ingestion of MBPs

	Myasthenia Gravis
(organ specific)
	-Interaction with AcH blocked by antibody to ACH receptors

-Loss of receptors due to endocytosis
	-Muscle weakness and fatigue; waxing and waing course

	Graves Disease

(organ specific autoimmunity)
	-Antibodies to thyrotropin receptors

-Blocks binding of TSH

-Causes proliferation of thyroid cells
	-Thyrotoxicoss

-Fatuge, nervousness, sweating, palpiations, weight loss, heat intolerance

-Increased B cells correlates with disease severity

	Type I Diabetes
(organ specific autoimmunity)
	-Islet cell antibodies

-Inability to synthesize insulin

-B cell destruction

-Anti-insulin antibodies
	-Blood glucose fluctuation

-Ketoacidsis

-Polyuria/polydipsia

-Hypertension

	Pernicious Anemia

(organ specific autoimmunity)
	-Antibodies to GIF

-Blocks transport of B12

-Loss of parietal cells

-Parietal cell antibodies
	-Platelet counts suppressed

-megaloblastic anemia

-Neurologic signs

	Idiopathic Thrombocytopenic Purpura

(organ specific autoimmunity)
	-Antibody mediated platelet destruction

-IgG to platelets removed by spleen


	-Petechiae and bleeding problems

-Suppressed platelet count


TRANSPLANT IMMUNOLOGY:

I. Graft types

a. Allograft: transplant fromone individual to another with a different genetic make up from the same species. 
Ex: kidney transplant from one person to any other

II. Isograft and Syngeneic Graft

a. Transplant between genetically identical monozygotic twins to between inbred animals

III. Autograft


b. Transplant of tissue from one site to another


IV.Xenograft

a. Transplant axcross species barriers

	REACTION
	TIME TAKEN
	CAUSE

	Hyperacute
	Mins to hours
	Preformed anti-donor abx and complement

	Accelerated
	Days
	Reactivation of sensitized T cells

	Acute
	Days to weeks
	Primary activation of T cells

	Chronic
	Months to years
	Causes are unclear. Ics show cellular reaction; recurrent disease


Treatment strategies:


-Corticosteroids: Stop T cells from dividing


-Cyclosporins: Stop T cell funtion via IL2 suppresion 


-Cyclophosphamide: T cell cytotoxic

DIRECT COOMBS:


-Used to detect the Ab already on the RBC of the fetus. Anti-human G globulin added directly to cells and a positive


test causes agglutination

INDIRECT COOMBS:

-Using mother’s serum to detect antibody against the RhD+ cells. Reaction involves known RHD+ cells + mother’s 


Serum + anti human gamma globulin
DFA:


-DFA used to detect antn in the patient. Sample could beany tissue suspected of infection with a specific organism

IFA:



-IFA test used to detect antibody in the patient


-Lupus tests is positive test for dsDNA

ELISA:


-Enzyme linked immunoreactive assay for HIV screening

FLOW CYTOMETER:

-Total numbers of cels and types. Utilizes fluorescent antibody to different receptors on cells.


-Identifies exact cell contents and types


-Used for CD4 counts

MICROCYTOTOXICITY CELLS:

-identifies class I MHC molecules


-Performed using antisera against specific class I antigents plus complement


-If test has class one antigen to match the Ab, the compliment will be bound and the cell will be killed

