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PART I BOARD REVIEW

GENERAL ANATOMY

Thumb side = thenar

Pinky side = hypothenar

(So, the ulnar pulse can be felt just proximal to the hypothenar pad.)

Calcitonin

-puts calcium into bone

-secreted by parafollicular cells

Parathormone

-takes calcium from bone

-secreted by parathyroid cells

Oxyntic – in stomach, etc

Gluteus maximus

-ext thigh

-abd thigh

-lat rot thigh

Gluteus medius

-abd thigh (mostly)

-med rot thigh (AKA int rot thigh)

Gluteus minimus

-abd thigh

-med rot thigh (mostly)

Long thoracic nerve supplies motor to?

-serratus anterior

SALT ON MY WINGS

-serratus anterior

= prevents winging of scapula

= innervated by long thoracic nerve

Embryological origins:

Endoderm-respiratory tract and gut

Ectoderm-nerves and skin

Mesoderm-everything else

Neural Crest Cells-following mneumonic

2 X SM BAD MA (things derived from neural crest cells):

-sympathetics

-schwann cells

-meninges

-melanocytes

-brachial arches

-adrenal medulla

-dorsal root ganglion

-meissner’s plexus

-aurbach’s plexus

(Neural crest cells are derived from ectoderm, so if you can’t find ncc as an answer, choose ectoderm.)

Anterior compartment of leg – Deep peroneal nerve


(Tibialis anterior, flexor hallicus longus, peroneus tersius)

Lateral compartment of leg – Superficial peroneal nerve


(Peronei longus and brevis)

Posterior compartment of leg – Tibial nerve 


(Gastrocnemius and Soleus)

Superior Gluteal – gluteus minimus and medius

Inferior Gluteal – gluteus maximus

Leg = from knee down

Thigh = hip to knee

Arm = shoulder to elbow

Pseudostratified ciliated columnar – throughout respiratory tract

Simple squamous – wherever there is gas exchange (alveoli)

Simple columnar – renal tubules

Stratified squamous – vagina, esophagus, anus


“If you’re satisfied, you’re stratified.”
Metaplasia in smokers:

-pseudostratified columnar changes to simple squamous

-if quit smoking, they’ll switch back

Common peroneal nerve is palpable at lateral aspect of neck of fibula

Peroneal in nerve names may be interchanged with Fibular.

Popliteal fossa & the nerves:

(1)

Borders of the fossa:


A – semitendinosis, semimembranosis


B – biceps femoris


C – medial head of gastroc


D – lateral head of gastroc

The posterior superficial muscles of leg insert on the calcaneus.


-these muscles are the gastroc and soleus (common insertion is calcaneal tendon)

Synchondrosis - from cartilage to bone

Syndesmosis - interosseous membranes

Symphysis – pubic symph and IVD (fibrocartilage)

Synovial – dislocatable, freely moveable

Soleal line is on the tibia (on posterior aspect).

Fibula is NOT part of the knee joint

-is non-weight bearing

Arteries on heart:

-Left Coronary


-branches:



--Anterior interventricular 



--Circumflex

-Right Coronary   (RPM)

-branches:



--posterior interventricular



--marginal branch

Tibial collateral/Medial collateral ligament

-most often torn in sports injuries

Fibular collateral/Lateral collateral ligament

-prevents lateral displacement of tibia

-prevents medial displacement of femur

Anterior cruciate ligament

-prevents anterior displacement of tibia

Posterior Cruciate ligament

-prevents posterior displacement of tibia

Transverse ligament

-what holds menisci together

Spring ligament

-connects calcaneous to navicular

-AKA Calcaneonavicular ligament

-prevents eversion (b/c it’s on the medial foot)

-Sustinticulum tali is part of calcaneus that this lig originates

Peroneus longus

-dives under cuboid and attaches to 1st and 2nd metatarsals

-on lateral foot

Peroneus brevis

-inserts on 5th metatarsal

Both peronei muscles:

-action: eversion and plantar flexion

Primary ossification center = while still in womb

-diaphysis of a long bone

(2)

Epiphysis is secondary center of ossification

Pillars of Fauces

-formed by the paltaglossus and palatopharyngeus

-palantine tonsil is between these 2 muscles, so in the pillar)

Peyers patches

-in small intestine, specifically the ileum

-part of immune system

-lymphoid tissue

-stress can knock them out

Haustra

-outpouchings formed by tenia coli (longitudinal bands of muscles)

Radial notch articulates with head of radius (considered a pivot/synovial joint)

Proximal radius-ulna joint:

-synovial (only has 1 degree of freedom, though)

Distal radius-ulna joint:

-syndesmosis

Head of ulna sits in ulnar notch of distal radius

Olecranon fossa is on the humerus

Scaphoid bone can be called navicular in the had

Radial nerve

-is found on the posterior radius

-innervates all extensors of upper extremity

I Eat A lot

IVC – pierces central tendon of diaphragm at T8

Esophagus – pierces diaphragm between the right and left crus at T10  

Aortic hiatus – pierces diaphragm in front of vertebral bodies at T12

Coronoid process is on the ulna

Coracoid process is on the scapula

Haversian systems are separated from each other by Interstitial lamellae.

-Haversian parallel to bone

-Volkmann perpendicular to bone

Elbow processes/fossa

-coronoid = anterior

-olecranon = posterior

-When flexed, coronoids match

-When extended, olecranons match

Anterior Talofibular ligament

-sprained 80% of the time with inversion sprains

-on lateral foot

Deltoid ligament

-on medial side of foot

Posterior arm and forearm – Radial nerve

Anterior arm – Musculocutaneous nerve

Anterior forearm – mainly Median nerve (pronator teres, etc) 




--EXCEPT flexor carpi ulnaris (innervated by Ulnar nerve)

Antebrachium = forearm

Brachium = arm

SITS (Rotator Cuff)
Supraspinatus


-1st 30 degrees of abduction (all by itself)

Infraspinatus


-ext rot/lat rot the arm

Teres minor

Subscapularis


-the only rotator cuff muscle that medially rotates



“The sub goes down.”
Terrible triad of knee injury:

-to tear MCL, ACL, and Medial menisci

In fetus, blood bypasses the liver sinusoid through the ductus venosus

What part of humerus articulates with radius?

-capitulum (“Want to put a cap on the head of radius.”)

Fracture of medial epicondyle results in damage to the Flexor Carpi Ulnaris muscle (and other flexors, but mainly this one because:

-the ulnar nerve innervates it and would be damaged too, thus affecting muscle tissues themselves as well as the nerve supply).

Head of radius articulates with radial notch and capitulum of humerus.

Trochlea of humerus articulates with ulna.

Medial epicondyle = common flexor origin

Apex of lung at level just above 1st rib.

Apex AKA Cupula

Lacrimal fossa

-on frontal and lacrimal bones

Quadrangular Space contains:

-posterior circumflex humeral artery

-axillary nerve

Borders of Quadrangular Space:

-med – long head of triceps

-lat – humerus

-inf – teres major

-sup – teres minor

Triangular space contains:

-scapular artery

Borders of Triangular space:

-lat – long head of triceps

-sup – teres minor

-inf – teres major

(3)

Nephron:

-PCT (proximal convoluted tubule)

-DCT (distal convoluted tubule)

-Loop of Henle

P. minor

-inserts on coracoid process of scapula

-inserts on POSTerior scapula

Subscapularis

-originates from ANTerior surface of scapula

-inserts on lesser tuberosity

Piriformis

-originates from ANTerior surface of sacrum

Anterior thigh – Femoral nerve


(some have dual innervation)

Posterior thigh = Tibial nerve 


(Hamstrings)

Medial thigh = Obturator nerve


(Gracilis)

Type I alveolar cells 

-where gas exchange occurs

Type II alveolar cells

-where surfactant is produced


(surfactant lowers surface tension)

Dust cells

-macrophages of lungs

Goblet cells

-produce mucous

Chordae tendinae

-fibrous cords 

-connect the valve cusps to the papillary muscles

Tricuspid/Bicuspid valves

-between the atria and ventricles

-point inside the ventricle

-closed valve – papillary muscles (and thus chordae tendinae) are taught)

On right side of body is where you find things in 3’s:

-right lung—3 lobes

-tricuspid valve—right side of heart

Taste buds

-Fungiform


-small and all over


-larger

-Filiform


-most numerous

-Circumvallate


-separate the anterior 2/3 and post 1/3 of tongue


-largest and fewest in number

Tongue ant 2/3 taste = CN 7

Tongue post 1/3 taste = CN 9

Esophagus and Uvula have taste buds = CN 10

Spermatic cord passes through the deep inguinal ring of males.

The round ligament passes through the deep inguinal ring of females.

The posterior costal pleura (posterior portion of lungs) extends caudally to level of 12th rib.

Lacunae of Howship

-part of bone where osteoclasts sit, get walled-off, and die

Osteoprogenitors ( Osteocytes ( Osteoblasts ( Osteoclasts

Pleura = the covering of an organ

Radial artery terminates in the deep palmar arch.

Ulnar artery terminates in the superficial palmar arch.

Long head of triceps

O: infraglenoid tubercle

Long head of biceps

O: supraglenoid tubercle

I: radial tuberosity

Intertubercular groove – separates tuberosities of humerus

Superficial boundary of perineal cavity = pelvic diaphragm

Perineum is NOT peritoneal cavity

Pelvis

-2 divisions:


--Greater (False/Major)


--Lesser (True/Minor)



= bony canal for birth passage

-where bladder, sexual organs, part of urethra are

-superior pelvic apperture:


-line that separates Major and Minor Pelvis


-from sacrum to superior aspect of symphysis pubis

-inferior pelvic apperture:


-coccyx to inferior border of symphysis pubis

-floor of pelvis is the pelvic diaphragm:


-levator ani muscle makes up this


-superior border of perineal cavity

Perineum

-just inferior to pelvis

-rectum, penis, clitorus here

-has 2 triangles:


-?

-the most inferior cavity of the body

BIOCHEMISTRY

Cholesterol Synthesis


Acetyl CoA ( HMG-CoA ( Melvalonate ( Squalene ( Cholesterol

-HMG-CoA to Melvalonate is the RATE-LIMITING STEP


-enzyme is HMG-CoA Reductase


-no reaction without this enzyme


-when there’s lots of cholesterol, HMG-CoA Reductase is inhibited

because you don’t need more cholesterol

Catecholamine Synthesis


Phenylalanine ( Tyrosine ( L-dopa ( Dopamine ( Norepin ( Epinep

-Phenylalanine ( Tyrosine is the RATE-LIMITING STEP


-enzyme is phenylalanine hydroxylase


-some people don’t have this enzyme, so phenylalanine builds up and

can break down myelin (phenyl ketauria is name of disorder—demyelinates the cerebrum)

-Tyrosine


-can be transferred into melanin via tyrosinase (lack of melanin =

albinism)


-this is not part of pathway but can branch off and happen

PVT TIM HALL

-essential amino acids

-listed on page 1 of biochem

2 things derived from tryptophan:

-niacin (B3)

-seratonin (a neurotransmitter)

Glycolysis

-2 anabolic reactions and 2 catabolic reactions

-Anabolic


-think INSULIN



--a hormone



--mediates 2 pathways:




-glycolysis




-glycogenesis



--mediates anything that takes glucose out of blood 



--increases after a meal



--decreases blood sugar

-Catabolic


-think GLUCAGON



--a hormone



--mediates things that raise blood sugar levels



--mediates 2 pathways:




-gluconeogenesis





(making glucose from non-carb sources)




-glycogen lysis



--increases blood sugar

-breaking down of glucose into pyruvate

-insulin mediates it

-go from 6-carbon glucose molecules to 3-carbon pyruvates

-for every 1 molecule of Glucose = 2 molecules of Pyruvate

-assume they mean aerobic glycolysis unless told otherwise

(4)

-aerobic glycolysis gain:


--2 ATP


--2 NADH


--2 Pyruvate

Pyruvate Dehydrogenase Complex (PDC)
-bridge from glycolysis to Kreb’s cycle (not a part of either just the bridge between)

-takes place to make Acetyl CoA because you need it for the Kreb’s cycle

-need thiamine for this to occur

-takes 3-carbon molecules to 2-carbon molecules

-Pyruvate ( Acetyl CoA


--gives off 2 CO2 and 2 NADH

-is an oxidative decarboxylation reaction because gets rid of CO2

(5)

Glycolysis happens in cytoplasm

Kreb’s cycle happens in mitochondria

Extracellular amonia is transported from skeletal muscle to liver by L-alanine


(Pyruvate ( Alanine)

Transamination reaction

-keto acid to an amino acid or vice versa

-you must have peroxidine (B6) to drive this reaction

Urea is made in liver, excreted by kidneys.

BUN

-blood, urea, nitrogen

-increased BUN = kidney problem because aren’t getting rid of it

-decreased BUN = liver problem because not making it

Enzyme + Substrate = Product

Enzymes are NOT consumed in a reaction

-they lower activation energy and therefore make reaction more favorable

Km value

-affinity that the enzyme has for the substrate

-the lower the Km, the higher the affinity

Vmax = maximum velocity of an enzyme

Pg. 3

Kreb’s Cycle = Tricarboxylic Acid Cycle (TCA) = Citric Acid Cycle (CAC)

DNA is a reduction reaction

-has 1 hydroxyl group and 1 H

RNA has 2 hydroxyl groups

Oil Rig

-Oxidize/Lose electron

-Reduce/Gain electron

Ketopentose is a monosaccharide with the double bond on the 2nd carbon.

Aldo = double bond on 1st Carbon

Keto = double bond on 2nd Carbon

Monosaccharide – can’t be broken down into another sugar – basic sugar

Phenylketonuria

-disease where you can’t convert phenylalanine to tyrosine

Tyrosemia

-excess of tyrosine in blood

Galactosemia

-excess of galactose in blood

Pantothenic acid is necessary for production of Coenzyme A

Cofactors:

-Vit-A and Zinc


-very strong link with immune system


-have to take both to get the benefits


-take for colds (100,000 iu of Vit-A and 100 of Zinc at onset of cold)

-Vit-E and Selenium


-for cardiovascular health


-at least 400 iu of Vit-E daily and 200 Selenium

As the density of lipoprotein increases:

-TAG decreases 

-protein increases

Protein is more dense than fat/lipids

High Density Lipid (HDL)


-more protein, less TAG


-takes cholesterol from tissues to liver

Low Density Lipid (LDL)


-less protein, more TAG


-takes cholesterol from liver to peripheral tissues

TIN BOX

-bioTIN is responsible for carBOXylation reactions

B6 (pyridoxine) is responsible for transamination reactions

Thiamine (B1) is needed for decarboxylation reactions

Active form of folate (B9) is tetrahydrofolate

Most active form of Vit-D is 1, 25-dihydroxycholecalciferol

Complementary strand of DNA needs to be read from 3’ to 5’

Coconut oil, olive oil


-saturated (double bonds)

Corn oil, safflower oil, sunflower oil


-unsaturated (all vegetable oils)


-will go ransid much quicker because don’t have double bonds


(olive oil will go ransid before beef fat)

Cobalamine (Vit-B12) is lacking in a strict vegetarian diet


-AKA cyanocobalamine

Ascorbic acid = Vit-C

Tocopheral = Vit-E

Lack of Vit-B12:


-pernicious anemia (a type of macrocytic anemia)

Fat-soluble vitamins

-A,D,E,K

-so, can’t utilize them if you take them on an empty stomach

Chromium helps insulin work better (don’t need it, though)

Glucose highest in which foods?  (think of more carbs = more glucose)

Beta oxidation (breakdown of fats) 

-occurs in mitochondria

-is an oxidative process

(the opposite occurs in cytoplasm)

Electron transport chain

-contains Coenzyme Q

Anaerobic glycolysis yields 2 ATP

Ketones result from incomplete oxidation of fats

-diabetics have high ketones

-3 ketones to know:


--acitone


--acitoacetic acid


--beta-hydroxy buteric acid

Pyrimidines

-King TUC:

-thymine


-uracil (in RNA only)


-cytosine

Purines

-All Girls are Pure:

-adenine


-guanine

Phosphodiester = single bond

Hydrogen = double bond

Limiting amino acid in grains/cerial is leucine.

Function of ascorbic acid (Vit-C)

-increases iron absorption and collagen formation

-needed for hydroxylation of proline (main component of collagen)

Malate is oxidized to oxaloacetate.

Serotonin/Tryptophan provides nicotinamide (tryptophan is better answer).

An amino acid at pH of 7 has its isoelectric point at a pH of 6


= the amino acid is negatively charged

An amino acid at pH of 7 has its isoelectric point at a pH of 8


= the amino acid is positively charged

About 8 g protein per 10 kg weight.

Maltose – Gluc + Gluc

Lactose – Gluc + Gal

Sucrose – Gluc + Fruc

7-D Hydrocholesterol in skin is exposed to UV light ( Cholecalciferol (travels to liver) ( 2,5- Hydroxycholecalciferol (travels to kidney)(turned into this using hydroxylation) ( 1, 25 dihydroxycholcalciferol (in intestine acts with calcium binding protein to cause reabsorption of calcium) 

-2,5 Hydroxychol ( 1,25 dihydroxycholcal



--RATE LIMITING STEP


--enzyme is 1 alpha hydroxylase

(6)

MICROBIOLOGY

MC cause of common cold = rhino virus

MC cause of bacterial diarrhea in child = campylobacter jejuni

MC cause of bacterial diarrhea in infant = E. coli

MC cause of viral diarrhea in infant = rheo virus

Rubella = German measles

Rubeola = Measles (If it says measles, assume Rubeola)

Rubella 

-German measles

-can cross the placenta (transplacental transmission)

-fetuses most susceptible in 1st trimester

-Congenital Rubella Syndrome


--when baby gets it from mother

Rubeola

-Measles

-coplick spots on buccal mucosa is MC sign

-very rare sequela to chronic/untreated measles:


SSPE:

-subacute, sclerosing, panencephalitis

Syphyllis

-can cross placenta

-treponema pallidium


--spirochetes that bore into skin

-dark field microscopy is the only way to truly diagnose any spirochetes (they’ll glow fluorescent)

-3 stages:


--Primary



-hard, painless chancre



-get this up to 8 wks after initial infection



-contagious


--Secondary



-8 wks to 2 years



-condylmata lata = painful maculopapular rash



-contagious


--Tertiary



-gumma (a lesion)



-AKA Neuro-Syphillis



-it is no longer sexually transmittable (no longer contagious)



-affects posterior columns of nervous system



-aortic valve most affected

Soft, painful chancroid = Haemophilus ducreii (think “do cry…cry because it hurts”)

Hard, painless chancre = syphyllis

Gonnorhea

-STD

-no transplacental transmission, but can get Opthalmic Neonatrium during birth (causes blindness; is why silver nitrate is put into eyes of newborns)

-gram – diplococci

-MC joint affected is knee

-can lead to, without treatment:


-Salpingitis in women


-Sterility in men

Chlamydia

-non-gonnococcal urethritis

-doesn’t cross placenta

All Mycobacterium are acid-fast

-Ziel-Nielson stain used to detect this

Leprosy AKA Hanson’s disease

-caused by Mycobacterium leprae

5 main things STAPH causes:

-osteomyelitis

-TSS

-Scalded Skin Syndrome

-Carbuncles

-Impetigo

5 main things STREP causes:

-rheumatic fever

-strep throat

-scarlet fever

-glomerulonephritis

-Impetigo

Anything ending n –osis will affect lungs

MC way to spread viral = respiratory droplets

Rickettsia prowaseki

-lice

-epidemic typhus

Coxiella burneti

-is also a rickettsial disease

-from milk

-causes Q fever

-the only Rickettsia that is not transmitted via a vector

Rickettsia rickettsii

-rocky mountain spotted fever

-tick 

Rickettsia mooseri

-endemic typhus

-flea

All Rickettsial diseases diagnosed by:


-Weil-Felix Reaction (except for the Coxiella burneti)

Lymes’ disease

-Borrelia burgdorferi

-deer tick

-NOT a rickettsia

Endemic – disease process considered normal in certain percentage of a population

Epidemic – outbreak that’s not normal

Phage phase of bacteria is related to mutation.

Ghon tubercle

-exudative lesions of mycobacterium tb

-can absorb caseous necrosis

Aschoff bodies

-seen increased with rheumatic fever

-seen in cytoplasm of some cells (inclusion bodies)

Brodie’s abscess

-osteomyelitis x-ray finding

Guanieri bodies

-inclusion bodies with smallpox

MC hospital-acquired infection = STAPH

MC Atypical pneumonia = Mycoplasm pneumonia

Red jelly sputum seen with Klebsiella pneumonia

Herpes Simplex produces latent infection on the nervous system (via trigeminal nerve often)

Gram Staining

-Crystal violet – stain

-Iodine – mordant/fixer

-Alcohol – decolorizer

-Saphronin – counterstain

Virus capsid made of protein

Coagulase + = Staph aureus

Catalase test

-to differentiate Strep and Staph

-Strep – Catalase –

-Staph – Catalase +

Coagulase test

-distinguishes Staph aureus from all other staph

-only Staph aureus is coagulase +

(Staph aureus is only one that’s both catalase + and coagulase +)

Protozoa – classified by method of locomotion

Viruses – classified by RNA/DNA

Bacteria – classified by Gram +/-

Rickettsia – classified by vector and what they cause

MC route of transmission of polio = oral-fecal route

Plasmodium falciparum

-most fatal form of malaria

Plasmodium ovale

-least common form of malaria

Plasmodium vivax

-most common form of malaria

Vector for malaria:

-female anophelus mosquito

Phosphatase test

-best test to check if milk pasteurization is complete

(milk pasteurization mainly wants to kill Brucellis)

Condylomata lata

-painful

-secondary syphillis

Condylomata acuminata 

-HPV

Cause of Legionnaire’s disease is bacterial

BCG 

-vaccination in Europe for TB

-causes patients from Europe to have a positive TB test

Mantoux

-also a TB test

Sabin

-live Polio vaccination

IgA

-body secretions like tears and saliva

-also in breast milk

IgM

-fewest but “biggest and baddest”

-first to increase in a response

IgG

-most numerous

-second to respond

-can cross placenta

IgE

-allergies

-asthma

-parasites

Virus is most contagious in its eclipse phase.

Chlamydia psittici causes a lower respiratory infection.

-causes cysticosis (AKA Parrot Fever)

Histoplasma

-fungal infection that resembles a pulmonary infection similar to TB

-lesion it causes can calcify and mimick a Ghon tubercle

Cell wall components of bacteria = peptidoglycan

Mumps

-epidemic parotitis (swelling of parotid glands)

-in males can cause orchitis (swelling of testis)

Coxsackie (hand-foot-mouth disease)

Echovirus:

ECHO:
-Enteric

-Cytopathic

-Human

-Orphan

Cholera is characterized by

-rice water stool

-dehydration

-vomiting

Primary process by which microbial pollution is eliminated in water treatment = sand filtration

Reed – discovered yellow fever

Pasteur – did lots (when in doubt, guess him)


-pasteurization of wine 1st, then milk

Jenner – smallpox vaccine

Flemming – antibiotics

Lancefield – strep classification

Ecchymosis = bruising

-seen in Scurvy (because Vit-C needed for prolate to make collagen; so vessels are weak and bruise easily)

E. coli causes UTI in women

Pasteurella – rapid onset of cellulitis from cat/dog bite

Immunity:

-Artificial – you get it from something else

-Natural – you get it naturally

-Active – you make the antibodies on your own

-Passive – you get the antibodies from something else

Yersinia pestis

-Black Death/Bubonic Plague

-bubo is a characteristic finding

Brucella melitensis

-Undulant Fever

Franciella tularensis

-Rabbit Fever

Microaerophile

-grows best at 5% oxygen (normal oxygen is 18-20%)

-grows best at slightly reduced oxygen

Facultative anaerobe

-grows best at anaerobic, but can grow in some oxygen

Never Let My Engine Blow

60, 30, 8, 2, 0

Boy Vern, My Pussy’s Tight

(Neutro)(Lympho)(Monoc)(Eosino)(Baso)

  (Relative concentrations in normal blood)

(Bact)(Viral)(Macroph)(Parasite)(Tissue inflammation)

Bordatella pertussis – whooping cough

Brucella abortus – undulant fever in cattle

Enterobius vermicularis

-MC in children

-pinworm

-diagnosed by recovering typical eggs from the perianal fold (using the Scotch Tape Test)

Diphyllobothrium latum

-fish tape worm

Ascariasis lumbricoides

-round worm

All bacterocides and clostridia are anaerobes

Bulls-eye rash = Lymes disease

Staph aureus characteristics

-an active and invasive opportunist

-gold-colored puss (think of symbol for the element gold = Au = aureus)

Antrax is spread by spores

Tularemia = Rabbit Fever

Blue-green puss = Pseudomonas aeriginosa

Mode of transmission of german measles = respiratory

Fungus ball = Aspergillus

Coccidioides AKA San Joaquin Valley Fever AKA Coccidiomycosis

-seenw here very hot and dry weather

Autotroph – consumes inorganic material

Saprophyte – consumes dead organic material

Heterotroph – consumes live organic material

Salt agar – best to ID staph

Chocolate agar (AKA Thayer Martin) – best to ID Neisseria

Sabouraud agar – best to ID fungi

Giardia

-weight loss

-abdominal pain

-mucous diarrhea that lasts from more than 3 days

-causes:


--campers diarrhea and AIDS patients diarrhea

Trichinosis – from infected pork

Coxcackie virus causes childhood dysentary

SPINAL ANATOMY

Visual Pathway (CN 2—ONLY sensory):

-order of reaction of pathway


--rods and cones


--bipolar cells
(these 1st 3 make up the retina)


--ganglion cells 



(axons of the ganglion cells form the optic nerve)


--optic nerve


--optic chiasm


--optic tract


--lateral geniculate body (of thalamus)


--via optic radiation to


--visual cortex of occipital lobe (calcarine fissure)

Light Reflex Pathway (CN 3 involved now as well)

-light picked up by the retina

-order of pathway reaction:


--retina


--optic nerve


--optic chiasm


--optic tract (then a few fibers leave the tract and synapse on the

pretectal nucleus, which lies close to the superior colliculus)


--pretectal nucleus


--Edinger-Westphal nucleus (the parasympathetic nucleus of CN 3)

(preganglionic parasympathetic fibers leave here)


--Ciliary ganglion (postganglionic fibers leave here as the ciliary nerve

to innervate the constrictor pupillae muscle)


--Constrictor pupillae muscle contracts, causing the pupil to constrict

Edinger-Westphal nucleus is on both sides, which is why we get the reflex for indirect light (when you shine light in one eye, the other pupil constricts as well as the affected one).

Pretectal nucleus is close to the superior colliculus, but superior colliculus is NOT part of the pathway.

Olfactory pathway

-nerve fibers in nose make up CN1

-order of pathway reaction:


--CN1 enters skull through cribiform plate of ethmoid to synapse on

mitral cells of olfactory bulb

--olfactory tract (made up of posterior fibers from bulb)

--medial and lateral striae come off tract


---medial striae cross over and synapse on olfactory bulb of

other side


---lateral striae carry information to olfactory area of cortex

for it to be processed

Classification of Joints

-see page 16

-If they ask about knee and choice condlymus isn’t there, pick ginglymus.

-Spheroidea joint


--3 degrees of movement:



---flexion/extension



---abduction/adduction



---internal rotation/external rotation

-Page 15—they love these

Most disc bulges are post-lat because there are less annular fibers posteriorly but the ligaments hold the very back in place.

Pg. 2 of pink section

Extrinsic muscles of eye derived from:


-2nd brachial arch

Ileococcygeus and Pubococcygeus


-makes up the levator ani (pelvic diaphragm)

Typical thoracic vertebrae (NOT 1, 9, 10, 11, 12)

-has 10 synovial joints:


--4 z joints (facets)


--4 demi-facets (ribs)


--2 costal facets

-has 12 total articulations:


--10 synovial + 2 discs

All bones form by endochondral ossification except for 2 bones:

-clavicle & parietal


--are intramedullary ossification

-(If for some reason you don’t see one of these 2 when they should be an answer, pick a flat bone of the skull.)

Merkel’s discs

-sense deep vibrations

-not sensory to epidermis

End bulbs of Krause (“Cold German Woman”)

-detect cold

Ruffini’s corpuscles (“Hot Italian”)

-detect heat

Pg. 1 of physiology

TOSS (are all subhyoid muscles)

-thyrohyoid

-omohyoid

-sternothyroid

-sternohyoid

Pg. 9 of pink

“You will Die if you eat MSG”: (Suprahyoid muscles)

-

-

?

The cell bodies of the gustatory fibers from anterior 2/3 of tongue located in which ganglion?

=geniculate

in which nucleus?

=solitary (7,9,10)

CN 7 has 2 ganglion?/nuclei?:

-geniculate (sensory)

-sphenopalatine (motor)

The TVP forms the attachment for what muscle?

-levator scapulae

Transverse thoracis muscle:

O: posterior sternum and xiphoid

I: 2nd-6th costal cartilage

Costalis muscles:

-run obliquely between ribs

SO4 LR6  All else3

-eye muscle innervations

Superior and inferior borders of IVF

-pedicles 

Anterior border of IVF

-bodies and discs

Posterior border

-facets

Costal groove is where on rib?

-inferior border

-internal surface

Damage to median nerve—ape hand

Damage to ulnar nerve—claw-hand

Damage to radial nerve—wrist drop

Transverse foramina—is unique to the cervical spine


--vertebral artery passage

Uncinate processes—unique to cervical spine also

Psoas

-primary action is flexion of hip

Biceps femoris

-extends hip

-flexes leg

Piriformis

-lateral rotator

Articular disc

-is between articulating surfaces of TMJ joint

Lesser sciatic foramen

-PIANO:


-pudendal nerve


-internal pudendal artery


-nerve to obturator internus

Ischial spine separates the notches (lesser sciatic vs greater sciatic)

Sacrospinous ligament forms the foramen (lesser vs greater)

CN 3 = constrictor pupillae and light reflex

Medial geniculate body—hearing pathway

Ciliary muscles—accommodation (change shape of lens)

Spinal nerves of L4-S3 form which nerve?

-sciatic

Femoral nerve

-L2, L3, L4 only

Obturator nerve

-L2,L3,L4 only

Pudendal nerve

-S2, S3, S4

(“S2, S3, S4 keeps the shit off the floor”)

Carotid canal goes through which bone?

-temporal

Some parts of the sphenoid bone:

-Foramen ovale


--mandibular branch of trigeminal nerve


(“Oval Man”)

-Foramen rotundum


--maxillary branch of trigeminal nerve


(“Rotate to the Max”)

-Foramen spenosum


--middle meningeal artery


(“Spin the Middle”)

-Superior orbital fissure


--CN 3,4,6, and opthalmic division of trigeminal nerve

Fast conducting axons

-myelinated with large diameters

Type A fibers

-alpha, beta, gamma, and delta types

-all myelinated and thick (fast)

Tybe B fibers

-smaller

-myelinated

Type C fibers

-smallest

-unmyelinated

Extensor/Posture muscles all derived from:

-epimeric

Epimere = dorsal part of myotome

-all the muscles derived from same somite and innervated by one spinal segmental nerve

Splanchnic mesoderm

-organs derived from here

Which ligament connects EOP with SP of C7?

-nuchal

(This ligament is called Supraspinous ligament from T1 to sacrum)

The coupling action of lateral flexion with contralateral rotation is due to the orientation of mid-cervical articular facets.

(Spinous goes to the right when you laterally flex to left.)

Spinous processes rotate towards convexity in cervical and thoracic.

Spinous processes rotate towards concavity in lower thoracics and lumbar.

Rib that articulates with sternal notch?

-rib 2 (articulates with sternal notch at the angle of Lewey)

(Angle of Lewey is at T4 vertebral level)

Inflammation of parotid gland inhibits which nerve?

-facial nerve (runs through the gland)

Glossopharyngeal nerve

-supplies the parotid gland, so wouldn’t be inhibited by inflammation of parotid gland

Sensation to anterior 2/3 of tongue = CN 5

Taste to anterior 1/3 of tongue = CN 7

Which structure is between the temporal and sphenoid bones?

-foramen lacevum


--transmits nothing—is just a whole in your head

Jugular foramen

-transmits CN 9, 10, 11

-on temporal bone

True rib

-if articulates with sternum

-1-7

Typical rib

-if articulates with inferior demifacet of body above and with superior demifacet of body below

Rib 1

-has a full facet (not demi-facet) to articulate with T1

-has a demi-facet to articulate with T2

-true but atypical (boards love this!)

Ribs 8-10 (and of coarse 11-12) are not true ribs

Floating ribs

-11 and 12

-atypical/not true

Pars interarticularis

-portion of lumbar vertebrae between superior and inferior artic

Spinal Accessory (CN XI)

-supplies SCM and trapezius

Which comprises the white rami communicans?

-rami means sympathetics only
-white means preganglionic

White-preganglionic (“Pre-game your team jersey is white.”)

Gray-postganlgionic (“Post-game your team jersey is dirty/gray.”)

Which attaches to the coronoid process of the mandible?

-temporalis

Which is stimulated by preganglionic sympathetic fibers?

-adrenal medulla (produces epinephrine and norepinephrine)

PHYSIOLOGY

Action Potentials

(7)

--Resting membrane potential = about –70 mV

--stimulus

--threshold—once threshold is reached = All or none principle

--Na voltage gated channels open

--Na rushes into cell

--Depolarization occurs (making membrane less negative)


-overshoot can sometimes happen (too much Na got into cell)

--Na channels close

--K channels open, causing repolarization

--K rushes out of cell

--Hyperpolarization


-happens every time

--Na/K Pump


-for every 3 Na pumped out, 2 K pumped in


-eventually gets you back to the RMP


-after hyperpolarization, this pump takes over to get cell back to RMP

--Absolute Refractory Period


-point in time in which no action potential can be generated


-during time of repolarization

--Relative Refractory Period


-time at which an action potential can be generated with a large-

enough stimulus

In heart muscle, the action potential is maintained at a plateau due to calcium:

-this plateau lengthens the absolute refractory period

-this plateau also prevents tetany of the heart

(Na going in; when K tries to repolarize, Ca opens ? to hold a plateau.)

Renin-Angiotensis System

-maintains blood pressure and GFR (glomerular filtration rate)

-Page 9

-the afferent arteriole has sensors for blood pressure

-when blood pressure decreases, JG (juxtaglomerular) cells will produce

renin and release it into the blood

-renin goes to liver and is used for a reaction:


angiotensinogen --( angiotensin I (renin used for reaction)

-the angiotensinogen is already in the liver


--an inactive precursor


--renin activates it (cleaves it) 

-renin is NOT an enzyme

-this conversion actually takes place in blood

-angiotensin I goes to lung and is converted to angiotensin II via angiotensin-converting enzyme:


angiotensin I ( angiotensin II (via angiotensin-converting enzyme)

-Angiotensin II


--most powerful, potent vasoconstrictor in the body


--greatest effect on efferent arteriole


--see page 9 (dark yellow)

Menstrual Cycle

-FSH stimulated one of the follicles

-the follicle enlarges and starts producing estrogen

-2 stages of menstrual cycle:


--Follicular Stage--Estrogen


--Secretory Stage—Progesterone

-Follicle grows until day 14


--then get LH spike/surge

-LH spike:

-Follicle ruptures

-Ovum is released (so LH is responsible for ovulation)

-Corpus luteum (name of follicle after it ruptured)


--goes through 4 stages (all mediated by LH):



-Proliferation



-Enlargement



-Secretion



-Degeneration


(“Think of a penis in these stages:



-proliferation = fills with blood



-enlargement = erection



-secretion = self explanatory!



-degeneration = “  “)      (I can’t believe I actually typed that!)

-Ovum can experience 2 things now:


--Be fertilized



-Human Chorionic Gonadotropin (HCG) will then maintain the

corpus luteum.



-Progesterone keeps FSH and LH low so you don’t ovulate.


--Not be fertilized



-Corpus luteum will degenerate (then called the corpus albicans)

Saltatory conduction of an action potential through which?

-myelinated nerve

Cutaneous

-the greatest increase in peripheral vascular resistance (PVR) in response to widespread sympathetic stimulation occurs in this tissue

No parasympathetic in the periphery

PVR = the resistance of blood flow to regulate blood pressure

(Increase in sympathetic = Increase PVR = Increased pressure (bp))
Glomerulus consists primarily of

-capillaries that contain relatively high pressure

Glomerulus

-capillary bed surrounded by Bowman’s capsule

-responsible for filtration

Oncotic pressure

-pressure determined by proteins

2 types of pressure on vessel:

-oncotic and blood pressure

-If blood pressure > oncotic pressure


--water will be pushed out


--as water is moved out, oncotic pressure will increase

Plasma colloidal pressure is same thing as oncotic pressure

==oncotic pressure is only in the kidney

Oncotic pressure attracts water because of the proteins

Water likes protein and sodium (and so follows them).

The relative refractory period is influenced by increased K conductance.

The most prolactin (milk production) is secreted during delivery.

Oxytocin = stimulates milk let-down shortly after delivery.

Anterior Pituitary (Adenohypophysis) Hormones:

Fat Losers Go Pout

-FSH

-ACTH

-TSH

-LH

-GH

-Prolactin

Posterior Pituitary (Neurohypophysis)

-no hormones produced by this, only stored here (made in hypothalamus)

-ADH (Vasopressin) (made in supraoptic nucleus of hypothalamus)

-Oxytocin (made in paraventricular nucleus of hypothalamus)

Rathke’s Pouch

-anterior pituitary derived from this

Skeletal muscle organelles

-T tubule


--transmits the action potential from outside of cell to inside of cell

of skeletal muscles

-Myofibril


--smallest contractable unit

-Cross bridge


--binding of actin and myosin

The RMP of a neural membrane is polar.

In order to absorb Vit B-12, instrinsic factor is required.

Parietal cells

-intrinsic factor

-Hydrochloric acid

Chief cells

-pepsinogen

(-ogen means inactive)

Pepsin—first point of breaking down protein

To digest protein, need acidic diet

To digest carbs, need basic diet

Which is a rapidly adapting receptor?

-Pacinian corpuscles

Golgi Tendon Apparatus (GTO) (or organ)

-measures tension

Muscle spindles

-measure stretch

Ruffini

-measure heat

Shivering

-maintains basic body temperature when the entire skin is chilled

Skin vasoconstriction

-would be this only for localized skin chill

Which is stimulus to activate the flexor/withdrawl response?

-pain

Stimulation of which tract causes involuntary contraction of an excitatory extensor?

-vestibulospinal (“Put a vest on your back”)

Reticulospinal (inhibits the rubrospinal)

Rubrospinal (upper limb flexors; excitatory)

Corticospinal (not fully myelinated until 18 months of age)

Chondroitin (in cartilage)

Sarcomere—distance between z-lines in skeletal muscle

Actin—characteristic of both smooth and skeletal muscle

I band—actin only

A band—remains the same with contraction

Muscle Contraction

-action potential


--Ca released at myoneural junction


--causes Acetylcholine to be rushed into the T tubules


--causes Sarcoplasmic reticulum to release Ca


--Ca now does 2 things:



-Myosin held by ATP

-Tropomysin-Troponin complex holds the actin


-the 2 things Ca does:

1) Cleaves the ATP off myosin

2) Binds to the troponin part of the T-T complex, freeing actin

-now actin and myosin are free and can form a cross bridge

Muscle Relaxation

-Acetylcholinesterase 

--AKA Cholinsterase

--is released at myoneural junction

--destroys Acetylcholine

-ADP has to go back to ATP and rebind to myosin

-Actin has to re-bind

Tetanus

-destroys acetylcholinesterase

-muscles can’t relax

-lock jaw = AKA Trismus

The greatest amount of CO2 is transported as:

-bicarbonate ion:


--bicarbonate ion (70%)


--carbaminohemoglobin (23%) 
(AKA Carboxyl Hb)


--dissolved CO2 in blood (7%)

More bicarbonate ion in venous blood than in arterial

Anything to do with voluntary movements:

-comes from frontal cortex (premotor cortex)

Lobes

-Temporal—memory

-Parietal—primary sensory cortex


--all sensation goes to thalamus EXCEPT smell:



(Uncus handles smell: “Uncus Skunkus”)

Pancreas secretions:

-Alpha cells produce Glucagon

-Beta cells produce Insulin

-Deltal cells produce Somatostatin (inhibitory to somatotropin (GH))

During the rest phase of a neuron, what is secreted?

-Na out or K in (by the Na/K pump)

Which will lengthen the time for blood clotting?

-decreased Vit-K

Vit-K will activate factors 3, 7, 9, 10 in the liver

Prothrombin, by way of thromboplastin and Ca, will become thrombin:


Fibrinogen ( Fibrin (via thrombin)

Thrombin—what forms the clot

Stomach secretes which?

-gastrin


--2 jobs:



-activate parietal cells (HCL and intrinsic factor)



-activate chief cells (secrete pepsinogen)

CCK (Cholecystokinin)

-released in duodenum by enteroendocrine cells (within the mucosa)

-stimulated pancreas to release digestive enzymes:


--lipase


--amylase


--maltase
(these last 2 break down carbs)

-stimulates gallbladder to release bile

Secretin

-released by enteroendocrine cells

-decreased gastric mobility

-stimulates pancreas to release bicarbonate ions

Stomach emptying is inhibited by

-distension of duodenum

-presence of fatty foods

Stomach emptying is stimulated by

-distension of stomach

-gastrin

When chyme enters duodenum, these are released:

-CCK

-Secretin (inhibits gastric emptying)

-GIP (gastrin-inhibitory hormone)

When you come in contact with a  cold object, heat is lost by?

-conduction

Convection—think air currents

Evaporation—sweating

Radiation—loss in heat due to ambient air temperature

Diabetes insipidus

-has nothing to do with insulin and glucose

-affects ADH

Which is most apt to produce the lowest renal filtration rate for glucose?

-hypoglycemia

the highest rate?

-glucosuria (because is filtering all that it can and rest is spilling over into urine)

Which is present in both Cascade pathways?

-C3 (link between the 2)

C5 through C9 is part of membrane attack complex.

Systemic circulation differs from pulmonic circulation in that it has a higher pressure and a higher resistance to flow (has lots more to pump to).

Which is most likely to cause edema?

-increased venous pressure (think of congestive heart failure)

Which is common to both slow and fast skeletal muscle?

-intracellular K concentration

Fast-twitch (“White Lightening”)

-white fibers

-anaerobic

-mainly use glucose as fuel source

-concentration of glycolytic enzymes is higher

Slow-twitch 

-red fibers

-more mitochondria

-aerobic

-main fuel source is fat

Which does not promote the secretion of glucose?

-acetylcholine

The glomerulus freely filters urea but does not filter albumin.

Glomerulus NEVER filters protein.

From which is a monocyte derived?

-myelocyte

Insulin

-100% filtered, not reabsorbed, not secreted

Creatine

-100% filtered, not reabosrbed, sometimes secreted

Myelocytes ( Monocytes ( Macrophages 

B-lymphocyte ( plasma cell ( antibodies

Basophils ( Mast cells

Mast cells secrete

-histamine

-heparin

-bradykinin

Which has largest cross-sectional area?

-capillaries

(NOT arteries like we’d think….according to boards is capillaries)

PATHOLOGY

Hypersensitivity reactions

-last page of blue (page 3 of green)

The atheromatous calcification of aorta that occurs with normal Ca levels:

-metastatic calcification (calcifiction of normal tissues)

Dystrophic calcification—would be with abnormal tissues

Enzymatic fat necrosis—happens in pancreas

Increased secretions from anterior pituitary following the closure of the epiphyseal plates could produce acromegaly

Myxedema 

-hypothyroidism in the adult

-patients will be larger, course hair, lose lateral 1/3 of eyebrows

Grave’s disease

-hyperthyroidism

Osteitis deformans

-AKA Paget’s Disease

-4 phases:


--Lytic


--Blastic


--Mixed


--Sarcoma

A deficiency in which of the following tract elements results in tetany?

-magnesium

Cor pulmonale

-hypertrophy of right ventricle due to a lung condition

-may be a complication of emphysema

MC cause of left-sided hear failure is right-sided heart failure

T-cell deficiency = Di George’s Syndrome

B-cell deficiency = Bruton’s disease

Thrombocytopenia = Wischott Aldridge

Lipofuscin

-a type of pigment found in regressive cells such as old age pigment

Hemosiderin

-a yellow pigment associated with breakdown of hematein

Osteopenia 

-generalized bone loss

-looks grayer on x-ray

-results from hyperparathyroidism

Parathormone takes Ca out of bone

Parathyroid secretes parathormone

Type III Collagen

-found first or earliest in a wound

Types of Collagen

I – found at end stage of healing

II – makes up IVD’s

III – found at first stage of healing

IV – makes up basement membrane

Who is most likely to have entrapment neuropathy of the median nerve?

-pregnant females (I didn’t write down other answers…sorry)

Intracranial calcification occurs most commonly in oligodendroglioma.

Medulloblastoma

-a primary cerebellar tumor in children

Astrocytoma

-most common benign tumor of brain

Ependymoma 

-benign tumor of ventricle linings and ?

Cardiac tamponade 

-fluid in pericardial space

Bruton’s agammaglobulinemia

-a primary immunodeficiency disease

-eye-related symptoms in women

-gets worse as day goes on

Myasthenia gravis

-autoimmune 

-against acetylcholine receptors

Hashimoto’s thyroiditis

-autoimmune that causes hypothyroidism

Almost all pathological changes of SLE involve increased immune cells

Autoimmune—body making more immune cells/antibodies

Gaucher’s

-an autosomal recessive glucocerebral disease

Marfan’s syndrome

-subluxation of the lens

-arachodachary (spider-like fingers)

-heart problems

Kleinfelter’s

-47 caryotype

-an XXY chromosomal abnormality

-males

-tall, thin, small gonads, low IQ

Turner’s syndrome

-XO chromosomal abnormality

-short women with webbed neck

-45 X caryotype

-lack secondary sexual characteristics

MC degenerative disease of joints?

-OA (AKA DJD)

Arthritis = loss of joint space

-all are autoimmune except OA/DJD

Beta hemolytic streptococcus

-responsible for post infectious glomerulonephritis

Strep viridians

-will give us subacute bacterial endocarditis

Which valve of heart does Strep like?

-mitral

does Syphillis like?

-aortic

Metastatic osteoblastic tumor in male in a malignancy most likely originates from?

-prostate

(80% of time causes osteoblastic (appears whiter on x-ray))

(20% of time causes osteolytic)

Lung cancer—always –lytic

In females, 80% of metastatic will be –lytic/20% will be –blastic.

Lipoma—benign neoplasm of fat

-oma always means benign except:


--melanoma


--lymphoma

Sarcomas

-travel by blood (“BS”)

Systemic immune complex reaction

-rheumatoid arthritis

Food allergy could be I or IV reaction depending on reaction:

-IV—you don’t really know you’re allergic

-I—you go into anaphylactic shock after eating something that you didn’t know had peanut oil in it

A deficiency of Vit-C most often affects connective tissue

Wenicke-Kosakoff syndrome caused by chronic alcoholism

-deficiency of Vit B-1 (thiamine)

Berre-berre

-also a deficiency of Vit B-1 (thiamine)

Pallegra

-deficiency of Vit B-3 (niacin)

-4 D’s:


--diarrhea


--dermatitis


--dimentia


--death

TB

-lesion with caseous necrosis

Release of histamine into skin following cutaneous trauma causes:

-vasodilation of arterioles causing redness

Which occurs in a keloid?

-hypertrophic enlargement of scar tissue (African-Americans usually  more prone to this)

MC benign tumor of spine

-hemangioma (corderoy appearance on x-ray)

Osteoma

-mc tumor of skull

Osteochondroma

-in appendicular skeleton (mc in proximal femur)

Enchondroma

-in the hands and feet

-mc in the hand

Laryngeal nerve damage

-hoarseness associated with carcinoma in apex of lung

Histamine

-increased inflammation due to tissue injury

-produces in the cells

What is result in cell as consequence of thyroid goiter?

-hyperplasia (keeps getting more and more cells)

Goiter

-lack of iodine

-increased number of cells to try to get more iron

Hyperthyroidism (Grave’s disease)

-mc thyrotoxicosis in patients under 40

Recanalization

-the restoration of the lumen in a blood vessel

-characteristic of a thrombus

Fistula

-abnormal passage between 2 cavities

Thrombus—Sequelae associated with it:

-dissolving

-recanalization

-obstruction

-embolism

Felty’s Syndrome

-chronic RA and Splenomegaly (and/or Hepatomegaly)

Sjogren’s

-dry eyes/dry mouth/RA

Marie Strumpell’s disease AKA AS (Ankylosing Spondylitis)

Stills disease

-juvenile RA

Ankylosing Spondylitis (AS)

-HLA-B27 (+)

-normally mc in males

-starts in SI joints and works way up spine

-young males present with low back pain

-fusion

-x-ray findings:


--bamboo spine, railroad tracks

Parkinson’s

-affects substantia nigra of basal ganglia

-results in resting tremors (pill-rolling tremor) (cog wheel rigidity)

-decrease in dopamine

Huntington’s corea

-jerky, irregular movements

-affects basal ganglia, too, but different part

-decrease in GABA

Megaloblastic anemia caused by B-12 Vit (cyanocobalomine) deficiency.

Vit B9 and B12 deficiency can both cause pernicious anemia.

Body can store B12 for up to 3-4 yers in the liver.

Supplementation with B9 can actually mask a B12 deficiency.

Most likely diagnosis for infant who develops projectile vomiting in 1st 3 weeks of life is pyloric stenosis.

Meckel’s diverticulitis 

-outpocketing in cecum

Achlasia

-failure of sphincter to relax

2 MC tumors of AIDS patients:

-Karposi sarcoma (1st mc)

-Non-Hodgekins lymphoma

Wilms tumor

-malignant tumor of kidney in children

BIOCHEM

Gluconeogenesis

-the making of glucose from non-carbohydrate sources

-happens after glycogen breakdown if glucose is still needed

-ways to reverse the irreversible reactions of glycolysis

-first step takes place in mitochondria, rest mostly in cytoplasm

-there are 3 regulatory enzymes from glycolysis to be bypassed

-4 special enzymes to bypass 3 glycolysis enzymes:


--hexokinase( Gluc 6-Phosphatase


--PFK( Fruc-1,6-Biphosphatase


--Pyruvate Kinase(Pyruvate Carboxylase




       (PEP-Carboxykinase

1) Bypass Pyruvate Kinase (regulatory for glycolysis)

Pyruvate ( PEP (Reversal of PEP ( Pyruvate)

Takes 2 steps to do this:

a) Pyruvate ( OOA (enzyme: pyruvate carboxylase) (in mitochondria)

--use Mallate Shuttle to get OOA from mitochondria into cytoplasm

b) OOA ( PEP (enzyme: PEP Carboxykinase)

     (It takes 2 steps to bypass this 1 glycolysis step.)

2) Bypass PFK (regulatory/rate-limiting step for glycolysis)

Fruc 1,6-bis-P ( Fructose 6-P (enzyme: Fruc-1,6-diphosphatase)

3) Bypass Hexokinase.

Gluc 6-P ( Glucose (enzyme: Gluc-6-Phosphatase)
(biphosphate = diphosphate)

Gluc 6-P


-is a high energy compound

Kreb’s Cycle

-inside mitochondria

-(An anaerobic  muscle can only do anaerobic glycolysis


-can use beta-oxidation and Kreb’s cycle)

-end result of cycle:


--6 NADH’s


--2 FADH’s


--2 GTP’s 

-only in aerobic tissue, the following happens:


--products go to electron transport chain (in inner mitochondrial

membrane) to be converted to ATP

-24 ATP generated from one molecule of glucose

ATP Generation from 1 glucose molecule:

-24 ATP from CAC

-6 ATP from PDC

-8 ATP from Glycolysis

= 38 total ATP from 1 molecule of glucose going from glycolysis( PDC(Kreb’s cycle

(This # of 38 is only in the liver!!!!  36 total ATP produced in muscle and other tissues.)

Know for next time:

-Vitamins


-Gluconeogenesis

-Glycolysis

-CAC

-PDC

The L helix and Beta pleated sheets are what type of structure?

-secondary protein structure

Primary protein structure—Amino Acid

Secondary protein structure—Alpha helix and Beta pleated sheet

Tertiary protein structure—Myoglobin

Quaternary protein structure—Hemoglobin

What holds DNA strands?

-hydrogen bonds

What holds DNA bases?

-ester bonds

NADPH

-specifically for elongation of a fatty acid chain in byosynthesis

-get from PPP (pentose phosphate pathway)
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-reducing agent for fatty acid biosynthesis

Oxidation of a fatty acid yielding CO2 and H2O going through Beta-oxidation also goes through?

-Krebs cycle and ETC

Beta-oxidation = breakdown of fat

ETC = where we get our energy from

So, to get more energy, always look for ETC in answer

Most cells can readily synthesize aspartate from OOA 

=is a transamination reaction 

Transamination reactions to know: 

-OOA to Aspartate (reversible)

-Pyruvate to Alanine (reversible)

-Alpha-ketogluterate to Glutamic acid (AKA Glutamate) (reversible)

Aeromatic Amino Acids (have a ring structure)

-tyrosine

-phenylalanine

-tryptophan

Tryptophan makes:

-serotonin

-niacin

-ine = usually comes from tyrosine

-in = usually comes from tryptophan

Greatest source of pectin?

-fruit

VLDL

-responsible for producing endogenous (things that we’ve made) triglycerides from liver to tissues

Cholymicrons

-take exogenous TAG’s from intestines to liver

With VLDL—carry TAG, NOT cholesterol

HDL and LDL—carry cholesterol

Cholymicrons—carry fat molecules

LDL—transports large amounts of Vit-E and Selenium

You excrete cholesterol through feces.

Polypeptide hormone—insulin

(insulin contains sulfur)

Cortistol

-floats around at high levels when you don’t eat breakfast

-a steroid

Bonds between Amino acids—peptide bonds

Spontaneous reaction

-Gibb’s free energy is negative 


--makes reaction favorable and spontaneous

When Gibb’s is (+)

-non-spontaneous and non-favorable

When Gibb’s is 0

-no reaction

How many bases on the codon?

3

Acetyl CoA ( Melonyl CoA

-enzyme: Acetyl CoA Carboxylase

-a fatty acid synthesis step (one of the first)

-goes from a 2-carbon molecule to a 3-carbon molecule by adding a CO2

Carboxylase = adds CO2

Purine nitrogen

-derived from amino acid

-excreted as uric acid

Gout

-problem with purine metabolism

-buildup of uric acid

Protein breakdown—urea

Purine breakdown—uric acid

tRNA is responsible for

-supplying amino acids to complete a specific protein chain

(“Think of a Truck—taking amino acids.”)

Transcriptase: DNA(RNA

Reverse transcriptase: RNA(DNA

Translation: protein synthesis

Replication: DNA(DNA

Lack of Vit B-12 results in a deficiency of?

-methionine

Homocysteine

-huge role in heart disease


Homocysteine ( Methionine



(needed for this reaction:




--folic acid (B9)




--B12




--Methyl d…..?

Tryptophan

-converted to indole in the intestines

(indole is responsible for the odor in the feces)

What carbon source supplies the glycerol portion of TAG for lipogenesis?

-Acetyl CoA

Beta-oxidation—takes place in mitochondria

Fatty acid synthesis—takes place in cytoplasm

Know how many carbons are in each molecule for Glycolysis & CAC, and know why carbon #’s change (where lost carbons go, etc).

ATP is not a product of PPP.

Proteoglycans (Mucopolysaccharides)

-a repeating long chain of s?

-hyaluronic acid

-chondroitin sulfate

Starch—digestible by humans

Cellulose—not digestible by humans

The biosynthesis of cholesterol begins with

-Acetyl CoA

The biosynthesis of fats begins with

-Acetyl CoA

The reductive steps in fatty acid biosynthesis requires?

-NADPH

Only time you use NADPH on boards is to make fats.

Fat metabolism = Beta oxidation

-final stage in this?

-ETC

-might say CAC (Beta oxidation—CAC—ETC)

Free radicals

-highly reactive substances

-result from peroxidation of lipids

Saturate

-add hydrogen

Components of TAG’s? 

-a glycerol with 3 fatty acids

Homocysteine is a product of the demethylation of methionine.

Hydrogenation 

-will increase the melting point

-changes it from a cis to a trans

-increases shelf life

-decreases iodine #

-destroys essential fatty acids

To go from saturated to unsaturated?

?

No cholesterol in vegetable products

-so, none in peanuts

Majority of dietary fats?

-triglyceride

The catabolism of heme results in the formation of 

-bilirubin


--is at this point unconjugated (non water-soluble)


--albumin takes it to liver


--then travels to liver and becomes conjugated (water-soluble)


--can then be excreted

What contributes directly to the total amino acid pool?

-endogenous proteins (we make them)

-essential amino acids

-dietary proteins (we take in exogenously)

Active form of thiamine

-thiamine pyrophosphate (TPP)

How many essential amino acids are aromatic?

-2 (3 aromatic total, only 2 are essential)

Gluc-6-phosphatase

-in liver

-NOT in brain or muscle

Quanternary structure of hemoglobin refers to?

-association of alpha and beta subunits

CoASH is about the same as CoA

-is synthesized from pantothenic acid

A pyridine linked dehydrogenase contains

-FAD

GENERAL ANATOMY

Ureter runs anterior to psoas minor

Lesser saphenous vein is most superficial on lateral aspect of calf.

Greater saphenous vein is most superficial on medial aspect of calf.


--drains into femoral vein

Schindylesis

-a perpendicular articulation of 2 bones

-vomer bone

Median AKA Sagittal plane

Transverse AKA Horizontal plane

Superior mesenteric artery supplies jejunum

Foregut—from mouth to duodenum

Midgut—from duodenum, entire small intestine, cecum, ascending colon, 2/3

of transverse colon (duodenum to 2/3 transverse colon)

Hindgut—last 1/3 of transverse colon, descending colon, rectum, anus

Superior mesenteric artery (or a branch of)

-supplies all of midgut

Inferior mesenteric artery

-supplies all of hindgut

Vagus nerve

-parasympathetic to all of foregut and all of midgut

Sacral parasympathetics (S2, S3, S4)

-parasympathetic to hindgut

Spleen—Splenic artery (branch of celiac plexus)

Medial rotation of tibia—popliteus

Thickest part of heart—left ventricle

Conoid—clavicle

Endoderm gives rise to epithelium.

Supraspinous and Infraspinous

-abduction and external rotation of humerus

Sigmoid colon—peritoneal organ (because completely covered with peritoneum)

Retroperitoneal organs:

-kidney

-pancreas

-abdominal aorta

Renin

-released from the afferent arterioles (specifically JG cells) in response to decreased blood pressure

-goes to liver and cleaves angiotensinogen to angiotensin I

-angiotensin I goes to lungs and becomes angiotensin ii

-angiotensin II is a vasoconstrictor


--the most potent vasoconstrictor


--works mainly on the efferent arteriole

Distal tibia/fibula:

-fibrous articulation (so is distal radius/ulna, but tibia/fibula is better answer if asked for a fibrous articulation)

Laryngyotracheal diverticulum develops from?

-pharynx

Ileum starts midgut.

Duodenum is foregut.

Coronoid fossa and Olecranon fossa

-on humerus

7 Tarsal Bones

-calcaneus

-talus

-navicular

-3 cuneiforms (articulate with 1st-3rd metatarsals)

-cuboid (4th and 5th metatarsal)

Ischiofemoral ligament

-reinforces posterior aspect of hip

Ileofemoral ligament

-reinforces anterior aspect of hip

Endomysium—surrounds muscle fibers

Perimysium—surrounds muscle fascicles

Epimysium—surrounds entire muscle

Biceps brachii held in place by?

-transverse humeral ligament

Which canal is on the lateral wall of the ischiorectal fossa?

-pudendal

Which organ is devoid of lymphatics?

-brain

Which has endocrine and exocrine functions?

-pancreas (99% endocrine, 1%  exocrine)

Exocrine—has ducts

Endocrine—ductless

Anterior portion of hard palate is part of which bone?

-maxillary

Posterior portion of hard palate is part of which bone?

-palatine

Inguinal ligament

O: ASIS

I: Pubic tubercle

Which vein closely follows the medial antebrachian cutaneous vein?

-basilic vein (medial forearm)

Cephalic vein (lateral forearm)

Cephalic and Basilic drain into Brachial vein.

Which ligament connects the medial and lateral menisci of the knee?

-transverse ligament

Which separates the greater and lesser sciatic notches?

-ischial spine

Which ligament forms the foramen?

-sacrospinous ligament

No carpal bones articulate with the ulna.

Sellar = Saddle joint

Suture = Fibrous articulation

Posterior femur

-linea aspira here

Flexor hallicus brevis

-MC place for sesamoid bone

Common Iliac artery (comes off the Abdominal aorta) (page 25 pink)

-breaks into:


--Internal Iliac



(pelvic viscera)


--External Iliac



(lower limbs (femoral, etc))

Meissner’s plexus is located in submucosa of intestinal lining

Aurbach’s plexus

-in large intestine

The peroneal artery is located within the posterior compartment of leg

Thigh—no lateral compartment

Leg—no medial compartment

Horizontal fissure of lung is at what vertebral level?

-level of T6

Pg. 8 pink

Supraorbital Fissure

-3,4,6, Opthalmic branch

Know foramen

Round ligament

-embryological remnant on liver

Foot Bones

-page 20

Anatomical snuffbox:

-Medial/posterior boundary


--extensor pollicus longus

-Lateral or anterior boundary


--abductor pollicus longus

-Floor


--scaphoid

Resting phase of epiphyseal joint is composed of?

-cartilage

Epiphyseal plate zones:

-resting

-proliferating

-hypertrophic

-calcified

Cubital foss:

-Medial border


--pronator teres

-Lateral border


--brachioradialis

-Inferior border


--imaginary line between the epicondyles

Goes through cubital fossa (lateral to medial):

-radial nerve

-biceps tendon

-brachial artery

-median nerve

The posterior auricular vein and retromandibular vein drain into the?

-external jugular vein

Internal jugular vein drains the brain.

Distal attachment of adductor longus muscle

-linea aspera


--attachment of mostly adductors and shorthead

Ureters are anterior to external and iliac veins and anterior to psoas major.

Fibrous bands from

-chordae tendinae

Scapular notch is adjacent to the suprascapular artery.

Lunate articulates proximally with the radius.

Argentaffin cells (gastric glands)

-produce serotonin

MICROBIOLOGY

Pneumocystis—MC organism to affect AIDS patients

Toxoplasmosis—another common one to affect AIDS

Gray pseudomembrane/membrane

-always Corynebacterium diphtheria

Autoclaving

-most effective type of sterilization in a lab

-increases temperature and pressure

Fecal contamination of water determined by

-coliform count

Balantidium coli

-diarrhea

Salmonella typhi

-typhoid fever

Wiel’s disease (AKA Hemorrhagic Jaundice)

-caused by leptospira ichtohemorrhagica

Interferon

-released from cells infected by a virus and protects uninfected cells

Interleukin I—released by macrophages

Interleukin II—released by T-cells

Lassitude

-lazy, spacey, blank-eyed

-CO poisoning can cause this


-signs of CO poisoining:



--lassitude

--dizziness



--cherry red lips



--headaches

Hemoglobin has a great affinity for CO (they love each other and will bind and not let go—this is why CO poisoning is such a big problem).

Aluminum and Chloride are used in:

-coagulation phase of water treatment

Etiological agent of Yaws:

-Treponema pertenue

Etiological agent of Relapsing Fever:

-Borrelia recurrentis

Which transmits epidemic typhus to humans?

-lice

Transduction

-transfer of genetic material from one bacterium to another by a viral agent

Transformation

-transfer of DNA from one cell to another

Incidence of disease is best defined as?

-new cases appearing in a given period of time

Prevalence of disease?

-all cases appearing in a given period of time

All vaccines are artificial active.

Herpes simplex—will not give you lifetime immunity


II—genital


I—cold sores

Flocculation

-involved in colloid aggregation during sewage treatment

The sandfly causes which disease?

-Leishmania

Filariasis

-leads to elephantidus

-blocks lymphatic passage

Sleeping Sickness

-Trepanosema gambanese

-by tsi tsi fly

E. coli MC associated with UTI

Antibodies (partial)

-opsonins

-agglutinins

-lysins

-precipitans

Riboflavin diminished in milk in sunlight

Bacteriostatic

-inhibits bacterial replication

-but when removed will allow replication to continue

Bacteriocidal and autoclaving get rid of all bacteria.

Disinfectant only gets rid of bad bacteria.

Addition of soap to a bacteria:

-increases bacteriocidal action

MC helminth in U.S.

-Enterobius vermicularis (pinworm)

Ascariasis lumbricorum

-ingestion from food

Necator americanus

-walking barefoot in contamination

Paragonimus westermanii

-lung fluke (from seafood)

Taenia saginatum

-beef tapeworm

Taenia soleum

-pork tapeworm

Soap is a disinfectant.

Pasteur

-most noted for the germ theory

Relationships of reactivity

-when a chemical substance acts upon body, the biological reaction depends on the amount of substance received

Increased sodium from home water softeners

Increased calcium in hard water—because of mineral content soap doesn’t suds much.

Increased sodium in soft water.

Trichinella spiralis

-causes calcification of striated muscle on x-ray

-causes severe pain

Rhizobium japonicum

-associated with roots of plants and fixes nitrogen

Benzene

-can cause aplastic anemia

-severe bone marrow depression after chronic prolonged exposure

Most circulating antibodies are produced by?

-plasma cells (which are formed from Beta lymphocytes)

The major antibody content of serum is contained in?

-gamma globulins

Anamnestic response

-rapid formation of specific antibodies as a result of a second stimulation by the specific antigen

-innate memory to recognize a second stimulus and bring out the correct antibodies quickly

Escherichia

-frequent cause of infantile diarrhea in hospital nurseries

Diagnostic radiography

-major source of ionizing radiation contamination in U.S.

Main health hazard resulting from atmospheric inversion 

-pollutants held closer to earth

Nitrate

-causes infant methemoglobinemia

Siderosis

-lung disease from iron dust

Silicosis--sand or glass

Black lung—minor’s lung

Plumbism—lead

Lead poisoning not a hazard for people working as?

-manufacturing fluorescent lamps

Psittacosis

-hazard for poultry processors

-from bird droppins, etc

Which pneumoconioses may cause lung cancer?

-asbestosis

Tinea cruris

-jock itch

Tinea barbae

-infection of beard

Tinea pedis

-infection of foot

Tinea corporis

-infection of non-hair bearing parts

Interferon production

-first line of human cellular defense against viral conditions

(If you don’t see interferon (best answer) as answer, choose humoral response.)

Clostridium

-can cause flacid paralysis

-can produce an exotoxin (neurotoxin)

Leading cause of death in AIDS patients?

-pneumocystis carini

Exotoxins can act upon which substance to damage cell wall?

-phospholipid

Lipopolysaccharides—make up endotoxins of gram (-) bacteria

Neisseria

-gram(-) diplococcus

-catalase(-)

Gram (+):

-Staph, Strep, Mycobact

Which contributes most to today’s pollution?

-automobiles

IgE often increases when eosinophiles do, and vice versa

Toxoplasma gondii

-protozoa that may endanger health of the fetus

-don’t change cat litter boxes when pregnant

-it’s transplacental

Which releases protglottidis in the human intestine?

-taenia solium

Western equine encephalitis

-classified as an arbovirus

Fifth’s disease (AKA Slapped Cheek Syndrome)

-caused by Parvo virus

Penicillin affects bacteria by interfering with the synthesis of peptidoglycans

-to interfere with cell wall synthesis

Kissing bug (AKA Reduvid bug)

-causes Chaga’s disease

Local health department

-keeps track of mortality

-sends to state health, to send to CDC

-responsible for maintaining mortality rates in a particular area

In which organ does the adult trachoma reside?

-eye

-is a chlamydia infection in your eye (from oral sex)

-can cause chronic conjunctivitis

Ingesting materials which have been fertilized in raw sewage may cause

-schistosomiasis (the blood fluke)

Hookworm—from walking on fecal material

Staph aureus

-#1 nosocomial (from hospital) infection

