Micro II, Exam 4
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Exam 4 Material

Helicobacter pylori – (in “Emesis-vomiting handout)

I. formerly campylobacter pylori

II. General characteristics

a. First cultured in 1982

b. Survive very acidic conditions by PRODUCING AMMONIA FROM UREA
i. Ammonia counters acidic gastric juices

c. Colonizes in gastric mucosa

III. Leads to: STOMACH ULCERS
a. Peptic ulcers – 4 million in USA suffer

i. 70-90% carry HP

ii. 95% show duodenal ulcer

iii. 95% w/ gastric ulcer

IV. Treatment

a. Tagament controls but does not cure ulcers

b. Omeprazole (proton pump inhibitor, blocks synthesis of acid) + Antibiotics (metronidazole, tetracycline)

Campylobacter

I. General characteristics

a. Gram negative, curved rod

b. Similar to vibrio cholerae
c. Found in humans and animals

	Species
	Animal colonized
	Disease/infection

	C. fetus
	Humans
	Systemic diseases, bacteremia, septic thrombophlebitis (immunocompromised)

	Subspecies: ss fetus
	Cattle/sheep
	Rarely human abortion

	Subspecies: ss venerealis
	Cattle
	VD in cattle, infertility

	C. jejuni
	Humans, birds, domestic animal (normal flora)
	*Enteritis (fresh blood in stool, mimic appendicitis)

	C. sputorum
	
	

	Ss sputorm
	Humans (normal flora)
	Ginigiva, crevice

	Ss bubulus
	Sheep/goats
	Genital tract


d. *Enteritis

i. Probably the most common agent causing diarrheal disease

ii. Fever, blood diarrhea, abdominal pain

iii. Mimics appendicitis
iv. Transmission: food/water, infected animals

v. Treatment:

1. Choice drugs: erythromycin, cephalosporin

2. alternate: aminoglycoside

vi. May be confused w/  salmonellosis
vii. Has replaced vibrio cholerae
Borrelia

I. General characteristics

a. Spirochaete

b. Close relative of leptospira and treponema
c. Delicate spiral organism

d. Aerobe invader

e. ZOONOSIS

f. Mucous membrane and blood

II. Causes serious diseases

a. Lyme disease

b. Relapsing fever

III. Lyme disease

a. Caused by: b. burgdorferi

i. 1st identified in Lyme County, CT

ii. Now in almost all sates in US and other countries

b. Major reservoir: white-tailed deer, dogs, horses, cows

c. Transmission: ticks

i. Ixodes scapularis (dammini): eastern US

ii. I. ricinus: Europe

iii. I. pacificus: western US

d. Symptoms

i. Flu like symptoms begin following by BULL’S EYE RASH
ii. 3 distinct stages

1. Erythrema chronicum migrans

a. Bull’s eye rash

b. Fatigue

c. Fever

d.  Chills

e. Malaise

f. Headache

g. Backache

2. Neuro symptoms w/ Cardiovascular manifestations

a. Palpitation

b. Dizziness

c. Shortness of breath

d. Arrhythmias

e. Myocarditis

f. Bell’s palsy

3. Arthritis

a. Joint pain

b. Swelling of big joints

c. Rheumatoid arthritis

d. Lasts for weeks, months, years

e. Treatment:

i. Amoxicillin or tetracycline

f. Occupational hazard for farmers, ranchers

g. Prevention: avoid ticks, check for tick bites and pull the ticks completely, use DEET repellent

i. Vaccine available, but only for high risk people

h. Interleukin-1 = lymphokine produced by cells (diagram at bottom of page)

Borrelia Recurrentis – relapsing fever

I. General characteristics

a. Spirochete

b. zoonosis

II. Transmission: lice (pediculus) and tick

a. Lice transmitted is epidemic relapsing fever

i. crushing of lice

b. Tick borne is endemic relapsing fever

i. Ticks actually inject the agent

c. Rodents are natural hosts

III. Predisposing factors (same as rickettsiosis)

IV. Fever comes and goes – “relapses”

a. “Interesting thing is each time it relapses or goes up, a new serotype is created.”

V. Clinical manifestations

a. Disease begins as abrupt high fever, nausea, photophobia, jaundice

b. Fever relapses 3-4 times

c. Dangerous for pregnant women b/c can cross the placenta

VI. Treatment

a. Penicillin or tetracycline

VII. Prevention

a. Rodent control

b. No vaccine

Sexually Transmitted Diseases
-very common in U.S.

-about 50% of people may carry one or more organism which has a potential of transmission through sexual  means


This number includes e. coli, yeasts


Some more serious agents:



Chlamydia



Neisseria



Treponema



Haemophilus ducereri



Callymatobacterium

Reasons for their high incidence

1. Biological

a. Short incubation period (time b/t acquiring organism and showing clinical symptoms)

i. When a person shows symptoms, he/she becomes potential transmitters

ii. So the spread is much faster

b. “Furthermore, I can say closely associated with this in majority of cases there are perhaps no symptoms that tell a person and a person has it, a person is carrier.” - - in other words NO SYMPTOMS

c. No or very little immunity to re-infection

i. People that have it may recover from it, but may be re-infected

d. No vaccines available

e. Drug resistance is common

i. Gonorrhea is resistant to achievable levels of drug, penicillin in particular, which makes is more difficult to treat
2. Social

a. Living together, no marriage

b. Sexual freedom

c. Deliberate Concealment – Hide STD from partner. “This is not a good behavior!”

i. “Please pardon me, Dr. Anand did not coin this term.”

ii. “Misery loves compny company.”

d. Fear of exposure, so do not seek help

e. Early maturity – children mature much faster much earlier

f. Affluence – people have money

i. “ prostitution is rampant.”

g. Drug use, alcohol consumption

Have a very happy and safe Thanksgiving (+turkey picture)
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STDs


Bacterial origin


Related bacteria


Gonococci – Chlamydia


Menigiococci – not an STD-causing agent


Treponema – Syphilis

I. Neisseria Gonorrhoeae

a. Gonorrhea (flow of seed)

i. Albert Neisser (1879) first described this

b. General characteristics

i. Gram negative, cocci (diplococcic)

ii. Neisseraiaceae

iii. Gonococcus

iv. Sensitive to drying but can survive in masse of pus for weeks

v. Cocci has PILI (fimbriae) that facilitates attachment to urinary tract

c. Resistant to antibiotics, especially penicillin

d. Clinical manifestations

i. Many remain asymptomatic carriers and transmitters

ii. Resemble chylamdial infections

iii. Many organs other than urogenital tract can be attacked
1. Pharyngeal gonorrhea – leads to bacteremia

2. Ano-rectal gonorrhea in homosexual males

3. Urethra is most common site

4. PID – Pelvic Inflammatory Disease – can cause sterility by tubal occlusion by scarring

iv. Bacteremia may result in 

1. Fever

2.  join pain

3.  Endocarditis

4.  skin lesions (pustular – pus-containing lesions)

5. Ophthalmia neonotarum – eye infection

v. SEE TABLE ON 2ND PAGE OF HANDOUT – 
e. CULTURE

i. Capneic incubation

1. Requires CO2 in atmosphere

2. Diagnosing is easy – clinical features + culture

f. TREATMENT

i. In the past: sulfonamides & penicillin

1. Now, is resistant to penicillin

ii. Today: cephalosporin, ceftriaxone, ciprofloxacin, azithromycin (erythromycin)
II. Neisseria meningititidis

a. Causes DEADLY MENINGITIS - NOT AN STD

b. 2000-3000 cases/year of meningitis

c. High mortality – 85% w/ no treatment but only 1% w/ therapy

i. about 300-600 die/year in U.S. – mostly due to delay in seeking treatment

d. major victims

i. College students (15-24 yo) & infants 

ii. Military personnel in past (WWII)

e. Morphology:

i. Similar to gonococci: but kidney-shaped (instead of round) pairs of gram negative cocci

1. 2 cells are together and are slightly out of line

f. Clinical manifestations

i. Infection follows nasopharynx to blood to meninges and then all parts of the body – WATERHOUSE FRIDERICHSEN SYNDROME

1. Causes deadly ENDOTOXIC SHOCK

a. Clotting and massive hemorrhages

b. Produces 100-1000 timjes as much endotoxin as other bacteria

2. Petechial rash

3. High fever

g. Treatment

i. Penicillin

ii. But if not successful, 3rd generation cephalosporin and ampilcillin are used

iii. Prophylaxis – rifampin, tetracycline
h. Prevention

i. Partially effective vaccine: (useful against A & C but not against most deadly B

ii. Not overcrowding

iii. Not overtiring

III. Treponema

a. Types:

i. Pallidum – syphilis (STD) & bejel (non-veneral syphilis)

ii. Carateum – causes pinta

iii. Pertenue – causes yaws

b. T. pallidum

i. General characteristics

1. Spiral organism, tightly coiled

2. Motile

3. Thin (.2 micrometers) and long (500 micrometers)
4. Dark microscopy or fluorescence microscopy will show this

ii. 5th leading cause of STDs

iii. Transmission: 

1. Through close contact with mucus membranes (usually sexual contact)

2. Quickly becomes blood borne

iv. Treatment:

1. Treatment of the site is of no value

v. Gonococci and treponema are usually seen at the same time in a patient

vi. Clinical manifestations

1. After an incubation period of 2-6 weeks, disease begins as Primary syphilis

a. Open lesion

b. Painless

c. Painful when infected w/ haemophilus ducreyi

2. Goes through several stages which are interrupted by a time of queiscence or dormancy (this period is variable in each case)

a. Incubation: 2-6 weeks

b. Primary 

i. About 3 weeks 

ii. Show painless nondischarging lesion: chancre

1. On genitals, lips, hands, cervix

c. Primary latent period

i. External signs of disease disappear

ii. Blood tests positive

iii. Spirochete spreads throughout circulation

d. Secondary stage

i. Appear, disappear, reappear

ii. High contagious

iii. Copper-colored rash (palms, soles)

iv. Pustular rashes and skin eruptions

v. Lesions in cervix

vi. Painful, white, mucuous patches swarming w/ spirochetes on tongue, cheeks, and gums

vii. Kissing spreads

viii. Lesions heal, but disease is really in next stage

e. Secondary latent stage

i. Symptoms disappear, blood tests negative

ii. Can be in this stage for life or may never occur

iii. Transmission across placenta

1. Penicillin during pregnancy will decrease likelihood of transmission to fetus

f. Tertiary stage – MOST SERIOUS
i. Permanent damage all throughout body

ii. “GREAT IMITATOR” – symptoms mimic other diseases, especially cardiovascular and nervous systems
iii. MOST DEADLY CONSEQUENCE OF SYPHILIS: Cardiovascular – responsible for syphilis in perivascular area. 

1. Aneurysm forms and can cause death. 
2. Damage of blood vessels and heart valves

3. Calcium deposits in heart valves

iv. NEUROSYPHILIS – attacks CNS
1. Thickening of meninges

2. Ataxia

3. Unsteady gait, inability to walk

4. Paresis, paralysis, insanity

v. GUMMA – granulomatous inflammations

1. If internal: Destroy neural tissue

a. Mimics symptoms of brain tumor and this is not a good news

2. If external: destroy skin tissue

3. Can cause deformities

vii. Diagnosis

1. Several serological tests have been developed for various stages after primary stage

a. Primary stage is diagnosed by dark field analysis (can see the mobility of treponemas in dark field microscope)
i. AKA Treponema Pallidum Immune Immobilization Darkfield Assay

b. Treponemal antibody tests

i. VDRL (venereal disease research laboratory) test

ii. Kolmer Test
iii. Reiter protein complement fixation test

c. Non-treponemal antibody tests *key to diagnose syphilis
i. Reagins are antibodies formed in a syphilis patient and is identified to diagnose syphilis

1. (reagins are a class of antibodies of IgE)

2. A cardiolipin acts as an antigen & elicit reagins’ production

3. Cardiolipid becomes antigenic material

ii. Many tests recognize regains (test to ID non-treponemal antibody present in patient):
1. Kolmer

2. Kahn

3. Kline

4. Mazzini

5. ***NBQ*** Wasserman – this cardiolipin is known as wasserman antigen. It produces antibodies against itself. Nothing to do w/ antigenicy of treponema pallidum, but people with treponema exposure have these kind of antibodies
iii. ATOPIES: immediate allergic reactions; patient shows elevated IgE. 

1. If elevated IgE: “Hey take this cat away. I can’t handle it!”

2. In a person with syphiliS, the cardiolipin acts as antigenic material

2. Some conditions are linked to false positives

a. Pregnancy

b. Old age

c. Blood transfusion

d. Leprosy

e. TB

3. Dark microscopy – focuses on motility of organism

4. Fluorescence microscopy

viii. Treatment

1. NO significant resistance to penicillin. Good thing!

2. Benzathine penicillin ‘G’

3.  Cephalosporins

4. Before antibiotics, they used mercury, arsenic. In 1945, penicillin became available

5. A syphilis patient should get tested every couple years to determine titer of antibodies present in their blood.

6. FEVER THERAPY – Waggner & Juareg discovered
a. Treponema is found in blood and is sensitive to elevated temperatures.

b. Elevate body temperature to kills treponema via hot bath/sauna

7. Malarial fever therapy: plasmodium vivax can also induce fever to kill treponema

8. Erythema Nodosum Leprosum (ENL): can result from treating syphilis. It is an allergic reactions occurs as a result of killing antigens.

ix. Congenital syphilis

1. Can cause:

a. Gumma

b. Hutchinson’s teeth (notched incisors)
c. Perforated palate

d. Saber shin (shins project forward)
e. Aged face

f. Saddle nose

g. Other deformities can be prevented by penicillin during pregnancy
c. Other species of Treponema

i. T. pallidum also causes BEJEL, a non-venereal syphilis

1. Not as serious

ii. T. pertenue – causes YAWS

1. Man and other animals (rabbits, baboons)

2. NOT an STD

3. Transmission: contact, insects

4. Course is similar to syphilis but much milder

5. Skin and bones involved

6. Penicillin has eradicated (most parts)

iii. T. carateum – causes PINTA

1. Mexico, Cuba, Central South America

2. Transmission: non-venereal – insect, conact

3. Causes scaly pigmented lesions involving malpighian layer of skin

4. May cause atrophy, depigmentation, scarring

IV. Granuloma inguinale or donovanosis (***NBQ***)

a. CAUSED BY: klebsiella granulomatis, in past: calymmato bacterium

b. Not many cases in U.S.

c. Mostly gay men

d. Can be transmitted by non-sexual means 

e. Low infectivity

f. Clinical manifestations

i. Forms painless ulcers on or around genitals

1. Ulcers may spread to other body parts by fingers contaminating other areas

ii. Skin pigmentation is lost after healing

g. Without treatment, skin tissue damage can be heavy

h. DIAGNOSIS: Donovan body (CLOSE SAFETY PIN LIKE BODY)

i. TREATMENT: Ampicillin, tetracycline, erythromycin
V. Haemophilus ducreyi

a. Morphology: Gram negative rod-shaped bacteria

b. Causes: Chanchroid or soft chancre: painful lesion unlike syphilis (primary) chancre

c. Clinical manifestations

i. Incubation: 3-5 days

ii. Shows painful open lesions on labia & clitoris in females and on penis in males

iii. Sometimes no lesion, but painful burning sensation after urination
iv. Lesions are extremely INFECTIVE

1. Sometimes they spread to groin, causing BUBOES which can break open

d. Diagnosis:

i. Scrapping and identifying bacteria

ii. A patient may often have mixed infection (syphilis and other STDs)

e. Treatment:

i. Tetracycline, erythromycin, sulfanailamide

ii. Combination or trimethoprim + sulfamethoxazole
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Immunity – 2 types

I. Specific factors ***NBQ***
a. Natural passive immunity 

i.  way by which antibodies against various disease-causing agents can go through placenta.  (***NBQ***)

ii. Newborn is born w/ specific immunity. Lasts for 8-12 months.

b. Artificial Passive Immunity


i. People with tetanus/botulism/diphtheria – can be injected with antibodies after being diagnosed (***NBQ***)

c. Artificial Active Immunity

i. A situation where one would immunize a person against a specific disease by INJECTING ANTIGENS  into person
1. Small pox has been eliminated. 

2. Also effective against diphtheria, tetanus, polio 

ii. Person’s system produces antibodies

d. Natural Active Immunity

i. Recovery from a disease

1. From influenza, pneumonia, chickenpox

ii. Can be immunized against disease for a limited time or for life

iii. Person’s system produces antibodies

e. “I beg of you, doctors. Please do not forget these. They are invariably asked about on the board exam.”

II. Non-Specific factors

a. Normal flora

i. Endogenous, indigenous

ii. DEFINITION: A set of microbes which normally live in various components w/o causing any disease/infection normally

iii. KINDS OF ORGANISMS: Often close relatives of pathogenic bacteria, fungi, protista, helminthes

iv. Some viruses may also be a part of this flora

v. SEE TABLE 14.2 ON 3RD PAGE OF HANDOUT: “Major Normal Microflora of Human Body”

1. Do not memorize all

a. Know: Staph aureus, staph epidermidis

vi. Various sites: none-brain

1. Very few:
a. Blood

b. Larynx

c. Trachea

d. Sinuses

e. Bronchi

f. Esophagus

g. Stomach

h. Upper GI tract

i. Upper urinary tract

j. Posterior genital tract

2. Abundant

a. Skin (1,000,000/cm2) loaded w/ staph. epidermidis

b. Mouth: 109/ml of saliva

c. Nose: 20,000/mL

d. Lower Gi tract: fecal material is loaded w/ E. coli, bacteriodes

i. 100 billion/gm of fecal material

vii. SYMBIOSIS: these organisms are commensals

1. Commensals – organisms that live on other organisms w/o harming them but benefitting both

viii. Are beneficial for the most part, but may become dangerous in some conditions

1.  Benefits

a. Compete w/ pathogens by creating a unique ecological

b. Many produce vitamins and other factors

c. E.coli produces:

i.  biotin, pyridoxine, pantothenic acid, Vit. K, B-12

ii. Bacteriocin to inhibit other agents

d. May impart partial immunity by way of antibody synthesis

2. When things go wrong:

a. May cause disease when translocated to other organs 

i. s. epidermidis cause endocarditis, otitis media, etc

b. Opportunists

c. May cause disease in immunocompromised individuals

d. May acquire genes from other pathogens and may become virulent or develop drug resistance

ix. An aggressive ANTIBIOTIC THERAPY:

1. May disturb the delicate balance (ecological) and may cause vitamin deficiency

2. May also give an opportunity to secondary invaders

3. Thus, is important that such patients be given supplements (vitamins etc/yogurt) to replace the lost flora members

x. TRANSIENT MICROFLORA

b. SKIN

i. First line of defense: major physical barrier is the single largest organ

ii. Offers most important non-specific defense, as a physical barrier

iii. Keratin – water-proofing protein

iv. Microflora of skin prevents infections and produces antimicrobial substances

v. Sebaceous glands produce acidic sebum (oily substance)

vi. Sweat glands (sudiferous) produce acidic fluid and salt 

1. pH is about 5.5 thus inhibits pathogens

c. MUCUOUS MEMBRANES

i. Soft tissue areas (various openings)

ii. Line respiratory tract, digestive tract, urogential tract

iii. Mucus is produced by goblet cells and traps pathogens

iv. A combo of lysozyme, IgA, and pH protects the area against microbial invasion

d. EYE are well protected

i. Has no microflora

ii. Encounters many organisms

iii. Protected by eyelids, lashes, and conjunctiva (mucous membrane lining the inner surface of eyelids)

iv. Lacrimal glands

1. Produce tears that contain antimicrobial substances like lysozyme

2. Kills G+ve bacteria but does not destroy viruses

v. Mucous membranes in eyes produce mucus-traps

vi. Organisms preventing eye infections

e. EARS

i. Like eyes, are also exposed to microbes but are well-equipped

ii. Outer ear: has skin-covered pinna-auricle

iii. Auditory canal – hairs and cruminous glands which are modified sebaceous glands that secrete crumen (ear wax)

1. This wax and hair trap microbes and do not allow them into auditory canal

iv. Outer and middle ear infections are common in children b/c their auditory tubes are shorter and wider

III. Other immunity status

a. Species immunity

i. The fact that many disease agents attack only particular species and not all is referred to as species immunity (for the ones which are not vulnerable)

b. Racial immunity

i. Some races are more vulnerable that others

ii. This protection is due to racial immunity

iii. Chinese race less susceptible to syphilis

iv. Native Americans are more susceptible to TB than Caucasians

v. African Americans are more susceptible to trachoma in U.S.

1. But when we go to Africa, Caucasians are more susceptible 

c. Individual immunity

i. Some individuals are less susceptible to certain diseases than others
SEE TABLE ON LAST PAGE!!!

· Complement (***NBQ***)
· From: sera of most warm-blooded animals

· Believed to be a protein-carbohydrate-lipoprotein complex; is as set of protective complex proteins
· Affect gram NEGATIVE bacteria

· Complex is formed b/t antibody, antigen, and complement to destroy antigen

· NOT AN ANTIBODY

· Amount of complement is likely to increase by antigenic stimulation or immunization

· HEAT SENSITIVE

· Burrows holes in bacterial membrane

· Same complement works against all diseases – aka NONSPECFIC

· Interferons

· From: virus-infected cells

· Made of proteins

· Non-specific anti-viral, protein-producing molecule

· Affects various viruses and certain protozoa

· Lactoferrin

· From: various body secretions, including tears, breast milk, bile, etc

· Is a glycoprotein

· Affects: bacteria and fungi

· Lysozyme

· From: leukocytes, saliva, perspiration, tears, egg white, UG tract

· Made of protein

· Contain hydrolytic enzymes

· Affects mainly gram negative bacteria

· Properdin

· From: serum

· Is a protein

· Affects gram-negative bacteria and certain viruses

· Protamine

· From: spermatozoa

· Made of protein

· Gram-positive bacteria

· Opsonins

· Protein that makes antigen more “palatable/more worthy” for digestion

· Sometimes included as part of complement system

· Found in macrophages
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Specific immunity

· Production of specific molecules (antibodies, proteins)

· Focus specific targets on disease

· E.g. antibodies against s. pneumonia antigens with the help of the complement system

· Specific organs, cells, molecules involved

Reticulo-endothelial System/Lymphatic System

· Parallel to cardiovascular system

· Several lymph nodes spread throughout body

· Organs responsible for accepting/destroying/processing foreign agent

· Centers for removing microbes

· 99% of disease-causing properties are destroyed

· Antigen processing w/ RNA

· Make foreign antigen recognizable

· Macrophage partially processes antigen and destroys agent

· Message from T lymphocyte to B-cells

· B cells get activated and differentiate into plasma cells (75%) and B memory cells (25%)

· Contain phagocytes

· If swollen = serious infection

· Thymus gland

· Responsible for maturation of immune cells

Antibody Molecule Diagram (on back of handout)

· Antigen-binding site 

· at end of immunoglobulin made up of amino acids

· responsible for variety of antibody

· Hinged region

· Susceptible to enzymatic degradation

· Complement-binding Fragment (Fc Region)

· Complex b/t antibody-antigen-complement occurs here

· Total size: 240 Angstrom units

· Shape: fork structure

· 5 Immunoglobulins (types of antibodies)

Specific immunity

· Humoral immunity: the immune response most effective in defending the body against microbes and their products

· This immunity involves recognition of the processed antigen by B cells

· B cell is then sensitized or is activated (begin to divide many times)

· Some of these cells become memory cells (store info about the antigen)

· Others on to become plasma cells (Produce antibodies)

· an active plasma cell can produce as many as 2000 antibodies per second

· these antibodies are responsible for bringing about specific immune response and there are 5 distinct types of immunoglobulins (=5 classes of antibodies)

· 5 immunoglobulins/classes of antibodies

· IgG

· Largest in amount (about 20% of all plasma proteins)

· Binds to antigens on the microbe

· Facilitates engulfing of invader

· Activates complement

· Can go across placenta

· NATURAL PASSIVE IMMUNITY

· Also found in milk

· IgA

· Small amount in blood 

· large amount in secretions like tears, milk, saliva, mucus

· 3 types

· Monomeric

· Dimeric w/ no secretory component

· Dimeric w/ secretory component

· *J chain*

· Activate complement

· Do NOT cross placenta

· Do NOT bind to phagocytes,

· Do NOT bind to mast cells or basophils (not involved in hypersensitive allergic rxn)

· Bind to lymphocytes

· ½ life in serum = 6 days

· % of total blood antibodies in serum = 10%

· Location: transport across epithelium

· Abundant in colostrums where it helps a newborn against intestinal pathogens

· IgM

· Monomers found on B cell surface

· Facilitate recognition of antigen

· Synthesize in early immune response

· Are pentameric and have 10 antigen binding sites

· ONLY 5 ARE ACTIVE

· Determines blood group tyes

· High levels indicate recent infection

· 5 units

· Activates complement

· Does NOT cross placenta

· Does NOT bind to phagocytes, mast cells/basophils

· IgE

· AKA REAGINS

· Bind to basophils in blood and mass cells in tissues

· Associated with atopies/allergic rxn

· PK testing (Prausnitz-Kustner Rxn)

· “Scratch test” ( put scratches w/ sterile needle on e.g. back to see what you’re allergic to

· Allergies-related (immediate type) antibodies

· Testing for allergies depend on these

· IgE mostly seen on skin and body fluids

· Low levels of IgG in blood

· IgD

· Found mainly on B cell surface and are rarely secreted

· Function is unknown

· Can bind to antigen

· May help in the initiation of immune response

Thymus gland

· Located under sternum

· Becomes active during fetal stages – and is active until 16-17 years old

· Grows until 60-70 grams

· Shrivels 

· As people get older, thymus gland becomes less effective

· Function

· CELL MEDIATED IMMUNITY

·  maturation of T precursor cells into T cells

· Theta antigens on T-cells

· Hormones
· Thymosin

· Molecular weight – 12,000 daltons

· Involved in maturation of T cells

· Thymostrin

· No role in immune function

· Produces hypo- and hypercalcemic factor
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Blood (handout)

· is 8% human body weight

· white blood corpuscles: 5,000 – 10,000/c.mm, defense against bacteria

· Red blood corpuscles: 4.2-6.4 million/c.mm, transport of O2 and CO2
· Platelets (thrombocytes): 250,000 – 500,000/c.mm, for normal clotting

· “But whatever they are, they are important cells.”

Table 16.1 – Formed Elements of the Blood in Healthy Adults (back of blood handout)

LEUKOCYTES
· Neutrophils 

· do not stain

· 50-70% of leukocytes

· Phagocytic, Contain oxidative chemicals to kill internalized microbes

· Elevation of body temperature via endogenous pyrogens (fever-producing)

· Highly mitotic

· Move very rapidly to site of inflammation

· Eosinophils 
· stain red

· not as aggressive as neutrophils

· release defensive chemicals to damage parasites (worms)

· phagocytic

· Basophils 
· stain blue

· release histamine and other chemical during inflammation

· responsible for allergic symptoms (IgE)

· Immediate allergic reactions (ATOPIES): rxns that appear w/in 24 hours of exposure

· Agranulocytes
· In tissues, develop into MACROPHAGES, which are phagocytic

· Monocytes
· Largest of all phagocytic cells

· In tissues, develop into MACROPHAGES, which are phagocytic

· MACROPHAGE-TISSUE

· Alveolar macrophage (dust cell) – lung

· Histiocyte – connective tissue

· Kupffer cell – liver

· Microglial – neural tissue

· Osteoclast – bone

· Sinusoidal lining cell - spleen

· Lymphocytes
· Specific host immune defenses

· Antibody production 

· SEE Table 17.5 - Characteristics of B Cells, T Cells, & Macrophages

· Platelets
· Blood clotting

From bone marrow:

25% turn out to be B or T cells (immunopoietic tissue)
75% turn out to be hematopoietic tissue

	B cells
	T cells
	Macrophages

	Bursal-equivalent tissue
	Thymus or under thymic hormones
	

	Humoral
	Cell-mediated, assist humoral
	Humoral & cell mediated

	Form rosettes w/ erythrocytes
	Do not form any rosettes w/ human erythrocytes, but do w/ SHEEP!!!
	Fixed & wandering

	Covered w/ immunoglobulins
	bald
	No surface antibodies

	Do not carry any Theta antigens (not processed by thymus gland)
	Carry specific antigens – thymus-derived antigens, theta antigens (aka thymus leukemia antigens)
	Foreign surface antigens

	Function: produce antibodies1
	Regulate B cell function, rejection of foreign graft, destroy malignant cells, control cell-mediated response (AIDS2)
	Phagocytosis (depends on T cell)

	
	
	


1B-cell: lymphocyte ( immunoblast ( plasma cell (produces antibodies, 2000 produced/min-so fast b/c of single messenger RNA)



B-cell also makes B memory cells



( anamnestic response: ability of human system to remember previous antigenic exposure

2In AIDS, T cells get attacked and lose function
