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Examination questions

for Clinical examination in internal medicine
Practice

Clinical examination of patient

\/T'heorv - part |
General history
Special history according to heart diseases
Special history according to lung diseases
Special history according to renal diseases
Special history according to gastrointestinal a hepatic diseases
Special history according to endocrine diseases
Special history according to haematological diseases
Special history according to peripheral arteries and veins diseases
Special history according to rheumatic diseases
Special history according to immunological diseases

ﬁ‘ heory part |l

Laboratory investigation and clinical examination in heart diseases

Laboratory investigation and clinical examination in fung diseases

Laboratory investigation and clinical examination in renal diseases

Laboratory investigation and clinical examination in gastrointestinal diseases
Laboratory investigation and clinical examination in hepatic diseases
Laboratory investigation and clinical examination in billiary and pancreatic
diseases

Laboratory investigation and clinical examination in endocrine diseases
Laboratory investigation and clinical examination in haematological diseases
Laboratory investigation and clinical examination in peripheral arteries and
veins diseases

Laboratory investigation and clinical examination in rheumatic diseases
Laboratory investigation and clinical examination in immunology diseases

------- e e e e e ob st
/Fheorv part Il }M,“@w’mv’” A W

Normal ECG RASw! e

ECG in the acute myocardial infarction

ECG in myocarditis, metabolic disorders { K*, Ca2+)

ECG in bradyarrhythmias

ECG in tachyarrhythmias

ECG in conductive disturbances (LBBB, RBBB, LAH, LPH)

ECG in left and right ventricle hypertrophy

Normal chest X-ray

Normal blood count and haemocoagulation parameters

Urine investigation - normal and pathology findings

The exam will be consist from practice and three guestions from theory - one
from the part |, second from the part Il and the thirt from the part li|

Assoc. Prof. S. Janousek, MD, PhD. Coordinator of study in internal medicine
for foreign students. Prof. MUDr. J.Meluzin, CSc. Doc, MUDr. Miroslav Novak,
CSc. ~Ist. Clinic of Internal Medicine, St.Ann Fac. Hosp.
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Chservation -
inspection

- Jotai

- Extra-abdominal
- Abdominal

Percussion

Palpation

- Superficial
abdominal wall

- Deep

Examination of
organs

- Liver

- Gallbladder

- Spleen

- Kidneys and

yrinary tract
- Stomach

- Pancreas

- Sigmoid colon

- Cascum

- Appendix

- Small intestine
Auscultation

Ascites

Examination per
rectum
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Examination of the abdomen

Methods of physical examination: observation
(inspection),  percussion, palpation, and
auscultation..

For orientation in the abdominal area topographic
division by lines is used:

B Horizontal - running below the costal arcs and
connecting the flat parts of pelvic bones.

@ Vertical - running along the external margins of
the straight abdominal muscles.

The regions created are called:

B In the upper patt: epigastrium, right and left
hypochondrium.

B In the middle part: right and left mesogastrium
and periumbilical region.

B in the lower part: right and left hypogastrium
and suprapubic region.

Another possibility is to divide the abdomen into
quadrants by means of vertical and horizontal
lines running through the umbilicus into the right
upper and lower quadrants, and left upper and
lower quadrants.

The abdomen is examined in a recumbent patient
with bent knees, in aquiet place. The examiner
comes from theright, during the examination
he/she should be sitting.

Observation (inspection)

is used to assess the level of the abdomen in fo
the thorax, symmetry, and progress of the breath
wave,

Based on the nutritional condition,
the physiological abdomen is thelevel or
below the level of the chest. The navel is pulled
in typical location. The breath wave proceeds
bilaterally to the groin.

Anaemia,
senile cachexia

In addition to the abdomen, the inspection should
be focused on the assessment of possible extra-

abdominal disease manifestations in other Obesity,
locations. monstrous

ventral hernia

5.5.2010 101%‘
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General inspection

B Appearance:

@ Cachexia - occurs in tumours, especially in
GIT.

% Bulky abdomen, asthenic trunk and
extremities can be found in decompensated
liver cirrhosis and celiac disease.

& Obesity is often associated with
cholelithiasis.

B Position

# Immobile patient - usually in diffuse
peritonitis.

# Restless patient, often changing position
- in abdominatl colic

i "On all fours" - usually in patients with
pancreatitis or pancreatic tumour.

B Skin

# Paie - anaemia

# lcteric in praehepatic or hepatic jaundice
(icterus).

& |[cteric with excoriations in posthepatic
jaundice.

& Haemorrhagic diathesis with petechia,
purpura, and/or haematomas occurs in liver
failure.

# Spider nevi located in the upper part of
the trunk or in the face and upper
extremities occur in liver cirrhosis. The extent
of lesions is influenced by the activity of
the disease (possible non-specific incidence
of the nevi in a small extent e.g. in
pregnancy)

fclerus

|cterus

icterus of the

sclerae and skin

of the face

lcterus

S}gider evi
in the face

532010 10:5






nternal Propaedeutic Workbook http://int-prop.1{2.cuni.c#/zof avysetreni/abricho.htim

Spider nevt

Extra-abdominal inspection
Head

B Pale conjunctivae in anaemia.

B Yellow sclerae in icterus.

B Freckles surrounding eyes, mouth, and nose
wings - occur in Peutz-Jeghers syndrome.

B Lips
& Drled up in dehydration:
g Smooth, red in liver cirrhosis.

Icterus of the
sclerae

Oral cavity

| Foetor ex ore - hepatic in liver failure S
(resembles the smell of mice). Dried-up tongue
B Yellow-coloured palate in icterus.
B Tongue
@ Furred - connected with a disorder of
the self-cleaning function; : B
= Dried up - occurs in dehydration; Dried-up tongue
a Smooth, reddish, so called Hunter's glossitis
- OCCUrs in pernicious anaemia,

Lower extremities i
Erythema
B Hypoproteinaemic cedemas - perimalleolar or nodosum
of a greater extent occur in liver cirrhosis,
malabsorption syndromes etc.
B Erythema nodosum is manifested on the crura
in patients with idiopathic intestinal
1 inflammations (idiopathic proctocolitis, Crohn's
\ disease).

Upper exiremities

g Palmar erythema occurs in liver cirrhosis coniracture
!'V! ) ) palmar erythema,
B Dupuviren's contractures in palms are more tattoo of the
frequent in patients with cirrhosis. forearm + detail
Abdomen

Wall

B Navicular retraction occurs in extreme cachexia _ ?
in tumours of the digestive tract. Abdomen - scar

Z6 : . - 5.3.2010 10:5
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B Above the level of the chest - it occurs in-
obesity, meteorism, pregnancy, and ascites,
where abdominal shape is changed according
to the patient’s position.

@ Breathing movements do not proceed through
the abdominal wall in localised or diffuse
peritonitis.

E Visible pulsation of the abdominal aorta can be
observed in thin patients or in aorta dilated by
aneurysm.

Colour of the skin

B Diffuse vellow in icterus, de-colouring is slower
compared to the plasmatic level of bilirubin.

@ Paraumbilical violet (Cullen's sign) occurs due
to propagation of retroperitoneal haematoma in
severe acute pancreatitis.

B Blue - haematomas of various age in
haemorrhagic diathesis, related to
subcutaneous application of heparin or insulin.

B Pigmentation in the extent of linea alba in
Addison's disease or after radiotherapy.

Striae

Pearly striae are formed by the rapid distension
of the abdominal wall in extension of
the volume of the abdomen due to ascites,
obesity, or pregnancy.

B Violet in Cushing's syndrome.

Venous pattern

"Caput medusae" - the veins radially converge to
the navel or are visible in lateral parts of
the abdomen. Both findings occur in portal
hypertension.

Anasarca

Means advanced generalised effusion of
the epidermis. Thefluid is gathered also in
the abdominal, thoracic, and pericardial cavities. It
occurs in advanced right heart failure, hepatic
cirrhosis, and serious hypoproteinaemia.

Postoperative scars

have typical localisation according to the type of
operation. The most frequent are:

following
the upper
middle
laparotomy
+ hasmatomas
after the s.c.
application of
low-molecular
heparin

Violet straae

T

s oy 3
Caput medusae
ascites,
eversion of the
navel, collateral

venous pattern

Anasarca -
effusion of the
abdominal wall

car after the

upper_middle
laparotomy

r after the
galibladder
surgery

Abdomen - scar
after the upper
middle

5.3.2010 10:535-
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B After th& upper middle iapzm (surgeries of
the stomach and duoderiim; gallbladder, and

biliary duetyc—m-mermm

B Afteower middleig_@rcmgynaecologic,
obstetric and urologic surgeries).

B After the combined laparotomy (extensive

the gallbladder).
B In thefight hypogastriumYappendectomy).
uprapubic area {gyqraecologic surgeries).

Hertheright-sided gnd left-sided lumbotomy
Kidney surgery).~

E Combination of the mentioned scars with small

scars of irregular shape (operations connected

with-drainage). A
| éhort scarsn various locations after diagnostic
]:eu

or-therapeutic laparoscopy.

The colour of the scar indicates its age (red-pink -
recent surgery, skin-coloured scar - of older date).
The complicated healing can result in formation of
a hernia in the scar. In some patients, keloid scars
can be found.

Physiological abdomen is symmetrical.
Pathological features that can be seen:

B Overall arch (bulge) in obese patients, in
meteorism, iliac disorders, and in ascites
(the shape of the abdomen changes relative to
its position) '

B Local bulge due to cysts, hernias, diastases of
the straight abdominal muscles, tumours,
enlarged liver, or spleen, distended full
stomach and/or intestine, and urinary bladder.

B Hernias occur most often in the navel, groin,
and postoperative scars (the size fluctuates
depending on the intra-abdominal pressure).

E Eversion of the navel occurs in extensive '
ascites.

B Peristalsis of the stomach and intestine is
usually visible in pylorostenosis or intestinal
obstruction (ileus).

laparotomy
+ haemalomas

afterthe s.c.

application of

fow-molecular
hepatin

5
Abdomen - scar
after the upper
iddle
faparotomy,
vertical scar
along m. rectus
+ scars following
the drainage +
striae
on the surface
f the abdomen

Scar followi
appendectormy

and
cholecystectomy

Overall arch
(bulge) of tie
abdomen
eversion
of the pavel

Hernia, obesily
monstrous

£

QObesity,
monstious

ventrai heerig,
and ascites

hepatic cirrhosis

3.3.2010 10:35
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10. TABULKOVA PRILOHA
K METODIKE HODNOTENIA EKG

1. Urdovanie frekvencie podla vzdialenostt R-R v mm

Rychlost posunu EXG paplera

Rychlost posunu EKG paplera

25 mm/s 50 mmy/s
5 mm fhrubsl §tvordek = fr 300/min 5 mm/hrub3t Stvordek na EKG = fr 600/min

Potet Stvordekov Frekvencia Potat Stvor&ekov Frekvencia
4 5 mm medzi RR v tder.fmin & 5 mm medzl R-R v Uder./min
1 {5mm) 300/min 1 { 5mm) 600/min
2 (10 mm} 160/min 2 (10 mm) 300/min
3 (15 mm) 100/min 3 {15 mm) . 200/min
4 (20 mmy) 75/min 4 {20 mm) 150/min
5 (25 mm) 80/min 5 (25 mm) 120/min
6 (30 mm) 50fmin 6 (30 mmy) 100/min
7 {35 mmj} 43fmin 7 (35 mmj 86/min
8 (40 mm) 37/min 8 {40 mm) 74/min
9 (45 mm) 33/min 9 (45 mm) 66/min
16 (50 mm} © 30/min 10 {50 mm) 60/min
11 (55 mm) 27/min 11 {55 mm) 54/min
12 (60 mm) 25/min 12 {60 mm) 50/min

13 85mm) 23/min - i3 (65 mm} 46/min
14 (70 mm) 21/min 14 {70 mm) 42/min
15 {75 mm}) 20/min 15 {75 mmj} 40/min

Atropinovy test funkéne] zdatnost]
Atropin v dévke 0,5 aZ 1.0 mg iv. m
rovnan| s wehaodiskovou hodnotou,

sinusového uzia

4 medzi 3. a $0. minttou po aplikdcil 2visit srdcovi frekvenciu minimélne ¢ 30 % v po-

2. Schematicka orientécia pri uréovani typu krivky EKG

1 2

3 /\)4 5

-

i,

avL

4

avFk

aeal=tar
SEaiatat:
alakatals
iatatats

alakasalat

1. Extrémny pravolyp
2. Pravotyp
3. Vertikalny typ

4. Noﬁnotyp
5. Lavotyp

8. Extrémny Tavotyp
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 COMMON CARDIAC INVESTIGATIONS

B icatio

hbie 3.27.

ns for common cardiac investigations are given in |

iE_t.ror:arr.liogra;:nh;,r (ECG)

standard 12

oL

léé). The right leg electrode is us

_1ead ECG (Fig. 3.30) uses recordings made
“gix precordial electrodes (V ~V¢ and six different
ngs from the limb electrodes (left arm, right arm and
ed as a reference.

COMMON CARDIAC INVESTIGATIONS

Ambulatory ECG monitoring

Ambulatory recording can be made using cassette tape
racorders or solid-state devices with digital memory. These
make a continuous ECG recording that can be analysed
by computer dnd checked by a cardiac technician. A typical
recording lasts 24-48 hours. Patient-activated recorders
are useful for capturing occasional arrhythmias and are
activated only when symptoms occur (Fig. 3.31).

Y R LA

implications

Nurngrous {medicat and medico-legat)

Confitms the cardiac rhythm and reveals abpermalities in conditions such as leit
bundle branch block and Wolfi-Parkinson-White syndrome

Diagnosis of ryocaidial infaretion .

Assessing for left ventricufar hypertrophy. Kay reveal ischaemia; howieves, the”
resting ECG is usuatly normal i patients with angina

. Chest pain

Post-myacardial infarction

lschaemic changes during exercise, gspecially when associated wilh symploms,
support a diagnosts of angina. Howaver, execcise test can be nosmal In angina
{false negative) and abnormal in heaithy individuals {false positive)

Provides prognostic Enformation

ECG menitoring

Palpitation

Syncope of presyncape

Confirms whether patients’ symptems are coincident wilh cardiac arhyihmia,
8.0 ventricular ectopic beals or atrial fibeillation

May show irtermittent bradycardia or tachyarrhythiia if symptoms eccur during
monitoring .

s

"Numergus

Casdiotharacls ratio: maximum width of the cardiac silhouetta/widest pagt of lung
fields, usually {he base. Inceeased in heart faifure and valve disease
Pulmonary aedema in heart fallure '

Cadiac muemur

Breathlessness

Infective endocardilis

-Lett ventricutar Tunction can be assessed. impaired in hear fatfuee
Valve vegelations confirm the diagrosis. Transoesephageal schocardiogram Is

Slenglic valve lesion readily diagnosed and accurately quantified
Requraitation readily detected with semiguantitative assessment

mofe sensitive

Breathlessness

Chest pain
Pulmonary embolism

Blood poal scanning peovides an accurals assessment of left venliicular
function, ustially expressed as efection fraction {end-diastolic volume ~ end-
systofic volume/end-diastolic volume)

Myocardial pedusion scan reveals isshaemic deficits in ischaemic heart disease
Lung scan shows a pedusion deficit compared wilh simultznecus ventilation

soat

Angina

Valve disease

Heart faiture

Gotenary ar{gioglaphy reveals e extanl and severity of coronary sten0ses. Tois ™
delermines the therapautic approach

Belter evaluated non-invasively by echocardiography. Cardiac calheterization Is
only irdicated te assess the corenary anatomy in palients whao fequite fieart
vajve suegery ' :

Right heart calhelerization in patients with severe heart failure helps determine
suitability for cardiac leansplantation

3




Srdecni osa (elektricka)

- vidime, Ze nejvice si jsou podobné negativni a
pozitivni vychylky QRS komplexu ve svodu lii

- na svod lil je kolmy svod aVR, ktery ztotoZznime
se srdecni osou

« (hel srde&ni osy tedy mlzZe byt -150° nebo 30°

- priibéh ve svodu aVR je vice negativni, srdecni
osa je tedy +30° coz je normalni osa

PRAVA LEVA
. RUKA RUKA
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10. TABULKOVA PRILOHA
K METODIKE HODNOTENIA EKG

1. Uréovanie frekvencle podla vzdialenosti R-R v mm

Rychlost posunu EKG papiera

Rychlost posunu EKG paplera

25 mm/s 50 mm/s
5 mm fhrubdi Stvorgek = fr 300/min 5 mm/hrub® Stvordek na EKG = fr 600/min
Potet Stvordekov Frekvencia Podet Stvoréekov Frekvencia
4 5 mm medzi RR v tder./min 45 mm medzi R-R v (ider./min
1 (5mm) 300/min 1 { 5.mm) 600/min
2 (10 mm} 150/min 2 (10 mm} 300/min
3 {15 mm) 1G0/min 3 (15 mm) 200/min
4 {20 mm) 75/min 4 {20 mmy} 150/min
5 (25 mm) 80/min 5 (26 mm} 120/min
B (30 mm) 50/min 6 (30 mm) 100/min
7 (35 mm) 43/min 7 (35 mm) 86/min
8 (40 mmy} 37/min 8 (40 mm) 74/min
9 (45 mm) 33/min 9 {45 mm) B6/min
10 {50 mm) 30/min 10 {50 mm) 60/min
11 (55 mm) 27/min 11 {55 mmj S4/min
12 (60 mmy) 25/min 12 (80 mmy) 50/min
13 85 mm) 23/min - 13 (85 mm) 46/min
14 (70mm) 21fmin t4 (70 mm} 42/min
15 (75 mm) 20/min 15 (75 mmy) 40/min

Atropinovy test funkéngj zdatnosti
Atropfn v dévke 0.5 a% 1,0 mg iv. m
rovnan( s vychodiskovou hodnotow,

sinusového uzla

4 medzi 3. a 10. mintitou po aplikdcil zvwyil srdeowi frekvenciu minimalne o 30 % v po-

2, Schematicka orientacia prl uréovani typu krivky EKG

1 L 2

3 A 4

avlL

aadlandy
T T
=t T
alilaksts
+ T T

I HA A E

avF

1. Extrémny pravolyp
2. Pravolyp
3. Verdikéiny typ

4, Normotyp
5, Kavolyp
8. Extrémny

favolyp
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What Are the Symptoms of Arthritis?

Different types of arthritis have different symptoms. In general, people who have arthritis feel pain and
stiffness in the joints. Some of the more common symptoms are listed in the box. Early diagnosis and
treatment help decrease further joint damage and help control symptoms of arthritis and many other
rheumatic diseases.

Common Symptoms of Arthritis

.
L]
[
L]
L]

Swelling in one or more joints

Stiffness around the joints that lasts for at feast 1 hour in the early morning
Constant or recurring pain or tenderness in a joint

Difficulty using or moving a joint normally

Warmth and redness in a joint

How Are Rheumatic Diseases Diagnosed?

Diagnosing rheumatic diseases can be difficult because some symptoms and signs are common to
many different diseases. A general practitioner or family doctor may be able to evaluate a patient of
refer him or her to a rheumatologist (a doctor who specializes in treating arthritis and other rheumatic
diseases).

The dogctor will review the patient's medical history, conduct a physical examination, and obtain
laboratory tests and x rays or other imaging tests. The doctor may need to see the patient more than
once to make an accurate diagnosis.

Medical History

It is vital for people with joint pain to give the doctor a complete medical history. Answers to the
following questions wilt help the doctor make an accurate diagnosis:

+ |s the pain in one or more joints?

¢ When does the pain occur?

+ How long does the pain last?



+ When did you first notice the pain?

+ What were you doing when you first noticed the pain?

+ Does activity make the pain better or worse?

» Have you had any ilinesses or accidents that may account for the pain?

« s there a family history of any arthritis or other rheumatic disease?

« What medicine(s) are you taking?

Recause rheumatic diseases are so diverse and sometimes involve several parts of the body, the
doctor may ask many other questions.

It may be helpful for people to keep a daily journal that describes the pain. Patients should write down
what the affected joint looks like, how it feels, how long the pain lasts, and what they were doing when
the pain started.

Physical Examination and Laboratory Tests

The doctor will examine the patient's joints for redness, warmth, damage, ease of movement, and
tenderness. Because some forms of arthritis, such as lupus, may affect other organs, a complete
physical examination that includes the heart, lungs, abdomen, nervous system, eyes, ears, and throat
may be necessary. The doctor may order some faboratory tests to help confirm a diagnosis. Samples
of blood, urine, or synovial fluid (lubricating fluid found in the joint) may be needed for the tests.

Common laboratory tests and procedures include the following:

Antinuclear Antibody (ANA) - This test checks blood levels of antibodies that are often present in
people who have connective tissue diseases or other autoimmune disorders, such as lupus. Since the
antibodies react with material in the cell's nucleus {control center), they are referred to as antinuclear
antibodies. There are also tests for individual types of ANAs that may be more specific to people with
certain autoimmune disorders. ANAs are also sometimes found in people who do not have an
autoimmune disorder. Therefore, having ANAs in the blood does not necessarily mean that a person
has a disease.

C-Reactive Protein Test - This is a nonspecific test used to detect generalized inflammation. Levels
of the protein are often increased in patients with active disease such as rheumatoid arthritis, and may
decline when corticosteroids or nonsteroidal anti-inflammatory drugs (NSAIDs) are used to reduce
inframmation.

Complement - This test measures the level of complement, a group of proteins in the blood.
Complement helps destroy foreign substances, such as germs, that enter the body. A low blood level
of complement is common in people who have active lupus.



Complete Blood Count {CBC) - This test determines the number of white blood cells, red blood cells,
and platelets present in a sample of blood. Some rheumatic conditions or drugs used to treat arthritis
are associated with a low white blood count {teukopenia), low red blood count {anemia), or low platelat
count {thrombocytopenia). When doctors prescribe medications that affect the CBC, they periodically
test the patient's blood.

Creatinine - This biood test is commonly ordered in patienis who have a rheurnatic disease, such as
lupus, to monitor for underlying kidney disease. Creatinine is a breakdown product of creatine, which
is an important component of muscle. it is excreted from the body entirely by the kidneys, and the level
remains constant and normal when kidney function is normal.

Erythrocyte Sedimentation Rate (sed rate) - This blood test is used to detect inflammation in the
body. Higher sed rates indicate the presence of inflammation and are typical of many forms of arthrilis,
such as rheumatoid arthritis and ankylosing spondytitis, and many of the connective tissue diseases.

Hematocrit (PCV, packed cell volume) - This test and the test for hemoglobin (a substance in the
red blood cells that carries oxygen throughout the body) measure the number of red blood cells
present in a sample of blood. A decrease in the number of red blood cells (anemia) is common in
people who have inflammatory arthritis or another rheumatic disease.

Rheumatoid Factor - This test detects the presence of rheumatoid factor, an antibody found in the
blood of most (but not al!) people who have rheumatoid arthritis. Rheumatoid factor may be found in
many diseases besides rheumatoid arthritis, and sometimes in people without health problems.

Synovial Fluid Examination - Synovial fluid may be examined for white blood cells {found in patients
with rheurnatoid arthritis and infections), bacteria or viruses (found in patients with infectious arthritis),
or crystals in the joint (found in patients with gout or other types of crystal-induced arthritis). To obtain
a specimen, the doctor injects a local anesthetic, then inserts a needle into the joint to withdraw the
synovial fluid into a syringe. The procedure is called arthrocentesis or joint aspiration.

Urinalysis - In this test, a urine sample is studied for protein, red blood cells, white blood cells, and
hacteria. These abnormalities may indicate kidney disease, which may be seen in several rheumatic
diseases, including lupus. Some medications used to treat arthritis can also cause abnormal findings
on urinalysis.

White Blood Cell Count {(WBC) - This test determines the number of white blood celis present in a
sample of blood. The number may increase as a result of infection or decrease in response to certain
medications or in certain diseases, such as lupus. Low numbers of white blood cells increase a
person's risk of infections. '

X Rays and Other Imaging Procedures

To see what the joint looks fike inside, the doctor may order x rays or other imaging procedures. X
rays provide an image of the bones, but they do not show cartilage, muscles, and ligaments, Other
noninvasive imaging methods such as computed tomography (CT or CAT scan), magnetic resonance
imaging {MRI), and arthrography show the whole joint. The doctor may look for damage to a joint by
using an arthroscope, a small, flexible tube which is inserted through a small incision at the joint and
which transmits the image of the inside of a joint to a video screen.



. -oddelent %iinické hematologie : : Nalezovd zprava-schvalena

c FENu sv.r\any,Brno,Pekafska 93 [ P Y S TR E R R E N L
656 91 Brno Pt odoér :23-03-2010 09:00
tel, ;4318 3131 - Prijem:09:54 Statim :

prenos do NIS:25-05-2010/10:45

Rodné ¢islo: 231219726 F adresat:
pEijmeni: PASEKA H ambulance interni
Jméno: Yiadimir H f.interni kardio.klinika

poZadavek ¢: 100525H355Y

ateriil:...krev

Metody: vysledky: Jednotky: Norm.hodnoty: Grafika:

Erytrocyty 1.93 1081271 ( 3.50 - 6.00 ) <={( }

ko opakované

sukocyty 5.6 10E9/1 ( 3.6-110.0 ) (% )
Hewoglobin 54.0 g/t ( £20.0 - 180.0) <=( )
Hematokrit 0. 150 { 0.360 - 0.510 ) <=( )
rombocyty 102 108971 {150 - 450 ) <-( }
w 10, 1 f1 { 7.4 - 1LO ) { %)
MCY 71.17 f1( 80.0 - 100.0 ) <{ 3
MCH 28.0 pg ( 27.0 - 310 3 {# )
- 360. 0 g/l (330.0 - 360.0) ( *}

Anisocytosis

Microeytosis

Anemia

Throabocytopenia

Keagulace:

Quickav test 0.87 Jjedniny { 0.70 - 1.20 ) (B )

“nternational normalized ratio 1.08 { 0.88 - 1.22 t * !

*pkt.parcidlni tromboplast.las 27.3 s { 20.0 - 45.0 ) (- )

pPfepodet Apit na normal 0.85 { 6.70 - 1.20 ) (S )
Fibrinogen 2.30 g/l ( 1.80 - 4.00 { )

uaboratof je akreditovana CIA podle normy CSN EN ISO 15189 pod &, M2053.

jProtokol nesmi byt reprodukovar jinak, nei v celhu. Akreditovana vySetfeni jsou oznafena
APTT(SOP16),Antitrombin(SOPl?),D—dimer(SOPlS);DM(SOPI9),Fibrinogen(SOPlO),KOD(SO?Zl),QUICK+IHR{SOP22':fatik91sc?5?”
analyzdtoxr (S0P23),

retikulocyty mikroskopicky{S0P24), sedimentace erytrocyt&(SOP25), trombocyty mikroskopicky (SOP26), von Willebrandiy
taktror (SOP27).

J akreditevanych metod isou nejistoty k nahlédnuti na intranetu M.
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(1) Chapter title: Immunological Disorders and Tests

{a) {immunological disorders and tests (Google Search)] [index]
HYPERSENSITIVITY
(2) Hypersensitivity

(a) Hypersensitivities are inappropriate immune responses to foreign material that is either
within or in contact with the body

{b) Essentially, the body mounts a sometimes dramatic immune response against an otherwise
harmiess, or at least less-harmful substance, thereby doing more harm to the body in the course
of the immune response than might have the original allergen

(c) Hypersensitivities may be divided into four types:

{1 Type I: linmediate hypersensitivity

(i) Type H: Cytotoxic hypersensitivity

(iii) Type IH1: Immune complex hypersensitivity

(iv} Type 1V: Cell-mediated Hypersensitivity (Delayed Hypersensitivity)
{d) [hypersensitivity reactions (Google Search))

(3) Anaphylaxis (anaphylactic shocl)

(a) Anaphylaxis is a general term used to describe the detrimental effect(s) associated with
hypersensitivities

{b) Anaphylaxis may be localized (annoying but not life threatening) or generalized (systemic
and life threatening)

(c) Anaphylactic shock is a generalized anaphylaxis characterized by a significant, life-
threatening drop in blood pressure

{d) [hypersensitivity reactions (Google Search)] [index]

(4} Prophylaxis
(a) Prophylaxis refers to the protective effects associated with an immune response
(b} [prophylaxis (Google Search)] {index}

(5) Immediate hypersensitivity (type I hypersensitivity; allergy)

(a) immediate hypersensitivity occurs following the production of IgE antibodies against
typically otherwise-harmless foreign antigens (which are known as allergens)

(b) Type | sensitivities are allergies



{c) [immediate hypersensitivity, allergy, reagin and (anaphylaxis OR hypersensitivity)
{Google Search)] {index]

(6) Allergen

{(a) An allergen is an antigen, the exposure to which results in a hypersensitivity reaction

(b) Note that allergens are non-self (i.e., foreign) antigens

(e Since hypersensitivity (e.g., inmediate hypersensitivity) is the result of a kind of specific
immunity, an individual must be exposed to the allergen at least once (to sensitize the
individual by inducing B celis that produce specific fgE antibodies) before exposures
{subsequently) result in an allergic response

{d) fallergen (Google Search)] [index]

(7) Histamine (degranulation)

{(a) The signs and symptoms of immediate hypersensitivity are a consequence of the release of
histamine and other chemical mediators from body cells

(b) In the case of histamine, release occurs when IgE antibodies bound to basophils or mast
cells bind to allergens

() Histamine is found intracellularly within vesicles (the granules within these cells) and
degranulation is the term used to deseribe the release of histamine via the fusion of these

vesicles with the basophil or mast-cell plasma membranes

(d) (in addition to histamine, prostoglandins and leukotrienes are reaction mediators that play
important roles in mediating airway constriction)

(e} Sec Figure 18.1, The mechanism of immediate (Type I) hypersensitivity, or
anaphylactic hypersensitivity

(H [histamine, degranulation, degranulation and histamine (Google Search)] [index]
(8) Cytotoxic hypersensitivity (lype IT hypersensitivity)

(a) The term cytofoxic in cytotoxic hypersensitivity refers to host-cell damage caused by an
over-zealous fimmune response

{b) Recall that a normal aspect of both specific and non-specific immune responses is
extracellular killing, particularly the killing of host cells that are thought to be pathogen-
infected

(c) Cytotoxic hypersensitivities are mediated by the binding of antibody's to body tissues

which leads to the lysis of cells (either via ADCC or via the activation of complement)

{d) The negative consequences of not correctly matching blood types for transfusions are
examples of the damaging effects of cytotoxic hypersensitivities (erythroblastosis fetalis is a
related, additional example of a cytotoxic hypersensitivity)

{e) [cytotoxic hvpersensitivity, type I hypersensitivity (Google Search}} {index]

(9) Immuane complex hypersensitivity (iype IIT hypersensitivity)



(a) One role of phagocytic cells (imacrophages) is the removal of debris from body tissues
{e.g., blood) and one kind of debris that results from specific immune reactions (specifically
humoral immaunity) are large complexes of antibody and antigen

(b) These complexes form as a consequence of the multivalent nature of both antibodies and
antigens (i.¢., an individual antibody molecule can bind to more than one epitope and thus,
potentially, more than one antigen, while a large antigen or organism can display large
numbers of individual epitopes)

{c) The phrase immune complex as in immune complex hypersensitivity refers to these
antigen-antibody complexes, and type 111 hypersensitivity refers to an immune response that
produces an excess of these immune complexes, particularly faster than macrophages (and the
liver} can remove them

{d) The accumulation of these immune complexes can result in their depositing in otherwise
healthy tissues followed by a damaging hypersensitivity immune response in those tissues to
the not-engulfed immune complexes

{e) Certain autoimmune diseases (rheumatoid arthritis and lupus) are consequences of type 111
hypersensitivities as well as the serum sickness that results from a second exposure to an
antitoxin

4] [immune complex hypersensitivity (Google Search)] {index]

(10) Cell-mediated hypersensitivity (lype 1V hypersensitivity, delayed
hypersensitivity})

(a) Cell-mediated hypersensitivity is mediated by T lymphocytes

(rather than by antibodies)

1€)) Cell-mediated hypersensitivity is alse known as delayed
hypersensitivity because the time between exposure to the eliciting
antigen and the occurrence of symptoms can take many hours

(c) A common example of type IV hypersensitivity is poison ivy sensitivity {(where, of course,
the rash appears only after many hours@e.g., next day € following exposure to the poison ivy
urushiol, the triggering oil}

(d) [cell-mediated hypersensitivity, delayed hypersensitivity {Google Search)] [index]

IMMUNODEFICIENCY

(11) Immunodeficiency

(a)

(b

(e

(&)

Immunodeficiency is characterized by an inadequate immune response, either in general
or against specific antigens or pathogens

This inadequacy contrasts with the temporary inadequacy of specific immunity as immune
responses normally develop following first-time exposure to antigens

Instead, immunodeficiency is characterized by an abnormally under response to antigens
over the long (as well as the short) term and is indicated by a weakness in the ability of the
body to fight legitimate pathogens

We may speak of immunodeficiencies as being either inborn (primary) or acquired
{secondary)



Things that can lead to acquired immunodeficiencies include:
Drugs (e.g., anti-cancer chemotherapies)
Pathogens (e.g., HIV/AIDS)
Inadequate nutrition and injury
Some cancers
[immunodeficiency -A1DS (Google Search)] [index]

Extreme exposure to sunlight that comes from maintaining a deep tan can also tead to

pathogen-fighting inadequacies {impacts of UV radiation on the globe today (UV Rays and
Global Changes)] [the ultraviolet light in sunlight can also stimulate herpes infections and

might stimulate HIV infection (AIDS Treatment News)€ and other infections (UV Rays and
Glaobal Ghanges) [safe sun? {(MicroDude)] [index]

Cyclosporin is a transplant anti-rejection drug that intentionally serves to induce a highly

specific immunodeficiency

That is, cyclosporin interferes with cell-mediated immunity, which is one of the

mechanisms by which organ-transplant rejection occurs

Unfortunately, cell-mediated immunity is important in fighting viral infections, serving as

the means by which virus-infected cells are destroyed by the immune system; consequently,
individuals on a cyclosporin regimen are more susceptible to viral infections

This imnmunosupression is not complete, however (i.e., the rest of the immune system still
functions), thus allowing the benefits of the drug (significant boost in transplantation efficacy

since it greatly reduces the need to type-match tissues} to outweigh the costs (increased

susceptibility to viral infections)

In addition to viruses, cyclosporin increases tumor risks, an observation that is consistent

with the tumor-fighting role of cell-mediated immunity, but, apparently, may also be a
consequence of cyclosporin actually promoting the growth of certain tumors [Nature review on
cyclosporin and TGF Beta (Biocognizance.com)]

(e)
(i)
(i)
(i)
{iv)
(0
(8)
{12} Cyclosporin
(a)
(b}
(c)
(d)
(e)
()
(e)

To prevent the rejection of transplanted organs, organ-transplant recipients must remain
on a eyclosporin regimen for life

{eyclosporin (Google Search)] {index]

(13) Acquired Immune Deficiency Syndrome (AIDS)

(a)

(b)

The most-popularly understood cause of immunodeficiencies is, of course, AIDS, which is
an immunodeficiency brought on by the infection with the Human Immunodeficiency Vius
(HIV)

(note that AIDS typically stands for acquired immunodeficiency syndrome as well as the
immune deficiency phrase used in your text; a Google search for "acquired immunodeficiency
syndrome" gives 79,800 hits on 3/14/02 while a Google search on the same day for "acquired
immune deficiency syndrome” gives 54,600 hits)



{c)

(d}

(e)

H

()
(h)

®

Immunodeficiency caused by HIV occurs because this virus preferentially infects host
immune system cells, specifically those that carry the antigen that designates T tymphocytes as
helper T lymphocytes (but the same antigen also is carried by macrophages and other cell

types)

H1V ultimately kills the cells it infects (e.g., via cell-mediated immunity by the body
against HIV-infected celis); this creates a constant drain on the number of helper T cells
present in the body, which in turn interferes with the functioning of both the cell-mediated and
the humoral arms of specific immunity

The virus is always replicating and the body is always fighting off the virus, with the virus
mutating to evade specific immunity (more scientifically stated, with mutationally generated
evavion-capable HIV variants are selected by specific immunity), and the specific immunity of
the body must periodically produce new primary immune responses against the new variants of
the virus

Thus, HIV infection is characterized by

6] an initial (~6 week) period of flu-like disease before specific immunity brings the
infection under control

(ii) a steady-state period during which viral reptication is kept more-or-less under
control, with some break outs of viral replication as immune-system evading virus
variants arise (this steady state can occur over many years, usually <10)

(iii) a gradual decline in immune system resilience and functioning until the growth of

newly arising virus variants is no longer successfutly brought back under immune-
system control (AIDS)

See Figure 18.22, CDC classification of HIV disease and AIDS

The immunodeficiency characterized by AIDS is actualtly only the end-product of along
decline in immunec system functioning and represents only the end stage ofa typically decade-
long disease process; that is, not all individuals who are HIV infected have AIDS (though all
people with AIDS are HIV infected), but most people who are HIV infected (95%+), who are
not successfully treated using modern antiviral chemotherapeutics, will eventually succumb to
AlDS

As a further complication, note that most HIV-infected people do not die with AlDS as a
direct cause, but instead from secondary infections that are brought on the increases in
susceptibility to infection that results from immunodeficiency

Various external links: [index]

(i) [ALDS (Google Search)]

(i) [The AIDS Knowledge Project]

(i) [AIDS lectures: (1) definitions, origins, and prevalence, (2) the virus, {3) FHV
disease and therapy, (4) the human immune response, (5) the biology the stages of HIV
disease, (6) how is HIV transimitted? (7) preventing HIV transmission, (8) HIV testing,
(9) AIDS and social issues (University of Michigan Bio 118)}

{iv) [does HIV prevention work? (JAMA HIV/AIDS Information Center)]

{v) {early impact on HIV infection, effects of reatment (JAMA HIV/AIDS

Information Center))



(vi)

[the origin of AIDS (HIV InSite)]

(14) Human Immunodeficiency Yirus (HIV)

(a)
(b}

(c)

(@

(€)
(f

(g)

()

®
0

HIV is a plus-stranded, diploid, single-stranded RNA virus
HIV is an enveloped virus that derives its envelope from the host-cell plasma membrane

Also as part of the maturation of an HIV virion the virus envelope proteins are formed via
the proteolytic cleavage of a precursor (larger) protein (without this cleavage the resulting virus
particle is not functional and it is this cleavage that is blocked by anti-HIV protease inhibitors)

HIV is a retrovirus that employs the enzyme reverse transcriptase to process its single-
stranded RNA genome into a double-stranded DNA genome

This double-stranded DNA genome is then inserted into a host chromosome
See Figure 10.13, Replication of RNA viruses

Not all inserted genomes are immediately active, thus altowing some virus-infected celts
to evade immune system recognition (as well as drug treatment) over long periods (years,
perhaps decades) thus making it nearly impossible to cure an HIV infection

There are two major groups of HIV viruses in circulation among humans, HIV-1 which is
probably derived from a chimpanzee virus {the revenge of the chimpanzees, who probably

passed on the virus to humans s ©bush meal ©) and HIV-2 which is probably derived from a

monkey virus (one kind of SIV or simian immunodeficiency virus) (ditto re: the revenge of @)
[Nature on H1V origin (Biocognizance.com)] [the AIDS pandemic is new, but is HIV new?

(Systematic Biolog)}

HIV-1 is by far the more prevalent (in the U.S.) and the more virulent of the two

[HIV (Google Search)] [anti-HIV strategies (and additionai HIV information)
(Biocognizance.com)] {index]

(15) HIV epidemiology

(a)

(b)

(o)

HIV/AIDS is a pandemic disease with estimates of world-wide cumulative prevalence
(i.e., including those that have died @ so far a minority) as high as 50 million people or more

HIV is transmitted via body fluids such as semen and blood

Contact with the body ftuids of others can occur particularly

(i) During unprotected vaginal intercourse (the prominent route of transmission in
sub-Sahara Africa) or during anal intercourse (in both cases the recipient is the more
susceptible to infection)

{in) From needle sharing during intravenous drug use

(iif) From the transfusion of blood or blood products (rare since the implementation of
nnmunological testing of the blood supply)

(iv) From mother to child either in utero, during passage down the birth canal, or from

breast milk



{d) @11 is not possible to acquire the HIV virus by donating blood because new, sterile

needles are used. €

{e) Health-care workers should observe umiversal precautions to avoid exposure to blood-
borne pathogens including H1V

{f {HIV epidemiology (Google Search)] [index]
(16) HIV vaccination

(a) Difficulties in developing vaccines: (not responsible for material under this subheading,
i.e., subheading (a})

(i) While from a public health point of view vaccines are wonderful things, in
practice it is not necessarily easy to engineer effective vaccines against a given disease

(ii) Reasons that vaccine development is not always a fruitful endeavor can include:

b limited range:

a given vaccine tends to be effective only against individual
serovars of pathogen species (some species have hundreds of

seravars € a serovar is a strain that is differentiated from other strains
of a given organism by serological means)

t disease isn't immunizing:

for some pathogens even exposure to disease (the ultimate
form of immunization) does not confer active immunity

b rapid evolution:

development of vaccines against particularly rapidly evolving
pathogens (such as HIVY) is also difficult because the pathogen,

essentially, is an immunologically moving targets © at best such

vaceines are rapidly made obsolete by pathogen evolution (e.g., anti-
influenza vaccines)

b exacerbation of disease:

vaceines of certain types, against certain pathogens can
actually exacerbate disease when it occurs

' cause of disease:
live vaccines retain at least some potential for causing the

discase they are charged with preventing; this is especially true with
regard to immunodepressed individuals (e.g., live polio vaccine)

t cost-benefit problems:

successful vaccine delivery is not always economically or
politically justifiable



(b)

(e)

(d)

(e)

)

(h)

{n the mid-to-late 1980s optimism was high that an anti-HIV vaccine could be rapidly
developed. This optimism was based on the premise that molecular lechniques in biology had
advanced so far that the development of a molecular (recombinant, subunit) vaccine against
any pathogen was possible given the application of sufficient resources.

Stemming from this optimism the more-easily developed whole live or killed vaceine
strategies were rejected as too dangerous:

(i) a live HIV could infect indefinitely, possibly reactivated as a pathogen given
future host immunodepression

(i) a dead HIV might not be completely dead, or completely harmless given
subsequent exposure to living HIV

However, it turns out that HIV possesses many of the qualities that would tead one to
predict difficulty in vaccine development:

(i) There exists numerous and extensive serological variation among wild isolates
{contrast polio for which only three serovars are known).

(i) We lack data on having the disease actually being immunizing; after all, HiV-
infected individuals successfully control their infections for years without actuaily
eliminating the infection, nor staving-off disease

(iii) HIV is the poster child for rapidly evolving pathogens; almost nothing else mutates
or evolves faster than HIV

(iv) See immediately above discussion of the dangers of whole vaccine use

Even if a discase-preventing vaccine existed, how many of us would volunteer to receive a
vaccine that

(1) By definition made us HIV seropositive (if not necessarily H1V infected)

{ii) That could prevent (in most cases) the progression of an HIV infection towards
AIDS, but could not actually prevent the occurrence of an HIV infection

(iii) Possessed a less-than full (<100%%) potential to prevent the progression of infection
towards AIDS

Furthermore, consider that those who are most at-risk for HIV infection (in the U.S., at
feast) are also the same individuals (with the likely exception of upper- and middie-class
homosexuals) who are most-Iikely to fall through the cracks of health-care systems and
therefore the least likely to be vaccinated

An effective anti-HIV vaccine may never arrive, and when it does it may not be able to
achieve its promise for bringing the HIV pandemic under control {especially if vaccination
serves as a signal to everyone and their mother to go owt and have unprotected sex with
multiple partners)

i1 the mean time (he best we can do is to live an HIV-defensive life and, as a society, to
vigorously protect our tissue (e.g., blood} supplies through vigorous serological screening for
HIV infection

[HIV vaccination {Google Search)] [HIV biology. vaccine-sirategy emphasis (Bio 160:
Vaccine Development)]} findex]



IMMUNOLOGICAL TESTING (SEROLOGY)

(17) Immunological tests (serology)

(a)

(b

(c)

(4

(e}
{18) Scrum

(a)

(b)
(c)

{d)

A variety of experimental methods exist that employ immunological reagents, particularly

antibodies

()

(i1

{iif)

(iv)

These tests are typically employed

as a means of testing for the presence of certain antigens in experimental
unknowns ’

for quantifying the presence of specific antigens
as a means of detecting the anigen € s owner (e.g., a pathogen), or

as a means of characterizing an immune response (including detecting and
quantifying antibodies)

Because the majority of these tests employ antibodies (as opposed to cell-mediated
immune responses) and since the crudest and earliest-to-be-worked-with antibody-containing
reagent is serum (i.e., the liquid portion of blood once clotting has taken place), the study and
development of such tests is caltled serology

Here, for the sake of brevity, we will consider in depth two of the more-modern
serofogical methods, the ELISA and the Western blot, particularly to enhance our
understanding of how laboratories assay for HI'V sereconversion

[immunological tests, serological fests, serology (Google Search)]

Whole blood may be allowed to clot upon exposure to air {oxygen); if one removes the
solid portion of the clot (using centrifugation), the remaining liquid is called serum

Serwm contains large quantities of proteins including high concentrations of antibodies

Harvesting serum represents the means by which the antibody portion of blood is crudely
purified

fserum (Google Search)] [index]

(19) Seroconversion

(a)

(b

(c)
(20) ELISA

(a)

Seroconversion is the production of antibodies following exposure to an antigen

The production of specific antibodies can be used as a diagnostic for previous exposure to
specific antigens {e.g., HIV)

[seroconversion (Google Search)} [index]

The ELISA technique (which stands for Enzyme-Linked Immunosorbent Assay) is a
method by which tagged antibodies are used to visualize specific proteins



{b) ‘This immunological technique is very powerful because, by varying proteins and
antibodies, it allows a rapid detection of very specific proteins or antibodies

{c) ELISAs consist of:

{0 Binding of a substance, such as a protein or a specific antibody, to the plastic well
of a assay plate

(i} Washing excess (unbound) substance from the well

(it} Blocking unbound plastic with an otherwise inert subslance (such as skim
mitk€ and then washing)

(iv} Probing with a substance that binds to the first substance (e.g.. an antibody to the
bound protein or a protein to the bound antibody @ and then washing

) Probing with a substance that is linked to an enzyme (this second probe can be
done simultaneously with the first probe, e.g., an enzyme-linked antibody as the only

probe € and then washing)

{vi) Addition of substances that undergo a color reaction in the presence of the enzyme
tag

{vii) Only if all of the steps work in this assay (e.g., protein bound to plastic followed by
antibody bound to protein followed by enzyme-tagged antibody bound to the first
antibody) will the color reaction occur since washing removes al} unbound reagents
from the reaction well

(viil) A positive color reaction thus is used as a test
for the presence in an experimental unknown of
the presence of one ol the necessary components
(e.g., a specific protein or a specific antibody);
see a microtiter plate used for ELISA with color
reaction increasingly intense going from bottom
1o top

(d) See Figure 18.34, Enzyme-linked
immunosorbent assay (ELISA) is a modification of RIA

(e} The use of the ELISA technique is extensive in microbiology and immunology, in both the
clinic and research, but it is perhaps best known as the primary means by which people and
blood are tested tor HIV seroconversion (as illustrated below}

H [ELISA (Google Search)]

(21) HIV antibody test

(a) The ELISA commonly employed to test for HIV seroconversion specifically is af test for
the presence of anti-H1V antibodies in blood

{b) The ELISA consists of {second Roman numerals are from general ELISA description
above)

(i) (i) partially purified HIV antigen is bound to piastic (picture above right.. not
albumin employed to block plastic)



(i) (iv) patient serum is used as the antibody probe (middle, right)

(i) (v) enzyme-linked anti-human antibody is then used to probe for the presence of
bound serum {bottom, left)

{iv) the enzyme-linked antibody remains bound in a well only if the patient € s serum

contains antibodies that bind to HIV proteins, and for the most part an individual wiil
possess anti-HIV antibodies (of sufficient titer) only if they have been infected with the

HIV virus

{c)

{d) 9 Generally, serum antibodies to HIV can be detected by indirect ELISA within 6 weeks
of infection. ¥ (p. 529)

{e) If this ELISA test indicates seroconverston {i.e., the presumed presence of anti-HIV
antibodies; bottom, right in above illustration), then a second, more rigorous test is employed
to rule out false positives (that is, tests that falsely indicate HIV seroconversion)

(H The more rigovous method typicaily employed is a Western blot assay

{g) [HIY antibedy test (Google Search)] [index]



(22) Western Blot
{a) History {not responsible for material under this subheading, i.e., subheading (a))

(i) There exists a series of gel-based blotting methods known as the Southern Blot,
the Northern Blot, and the Western Blot (the originator was named Southern and
scientists being scientists subsequent blotting methods were named within this tradition)

(i) The Southern Blot separates DNA on a gel (different sizes migrate at different
rates) and probes with DNA (e.g., radioactive DNA); the tagged DNA is the visualizer
of the DNA in the gel so only those gel DNAs (bands) that are probed for are visualized

(iii) The Northern Blot separates RNA on the gel and probes with DNA

{b) The Western Blot separates proteins on the gel (producing a protein profile) and probes
with antibodies

{c) Those antibodies are labeled for example with radioactive elements (or various enzymes)
[Western blot chemiluminescence reagents (NEN Life Sciences Products)

(d) In the case of HIV testing, the proteins on the gel are HIV proteins and the antibodies
come from the serum of individuals; similar to variations on the ELISA technique, these
human antibodies, if they bind HIV proteins, are visualized by labeled anti-human antibodies

{c) See Figure 18.36, Western blotting lest for IHV antigens in blood (note how blotting
techniques get their name from the transfer @ blotting ¥ of, in this case, proteins in the gei
to a non-gel maferial, which is the material that is probed with the labeled materials)

(f) The nice thing about Western blotting is that the results can be very specific where
protein bands are only visualized if the antibodies bind the protein, and then only those protein-
bound antibodies are then visualized (e.g., a mixture of all of the proteins in a cell could be
probed with a single monoclonal antibody that visualized only a single protein type from that
mixture) f
1
{g) However, the Western blot is also more time-consuming and expensive than the ELISA so
is used in HIV testing only to further characterize ELISA positives



