(acute myocardial infarction)
(EKG)
cardiac markers  creatine phosphokinase (CPK). creatine kinase MB( CK-MB), lactic
dehydrogenase (LDH), troponin T. troponin I~ myoglobin acute
myocardial infarction
acute myocardial infarction (AMI) The World
Health Organization (WHO) criteria 2 3criteria
1. A history of ischemic type chest discomfort
2. Evolutionary changes on serially obtained EKG tracing
3. Arise and fall in serum cardiac markers
1 4 AMI
EKG ST elevation 0 wave 50
serum cardiac markers AMI:
AMI Necrosis myocyte intracellular macromolecules
serum cardiac markers cardiac interstitium
microvasculatures lymphatics! necrosis
(peripheral circulation)
(- molecular weight), local blood or lymphatic flow
enzyme (enzyme clearance)

CREATINE PHOSPHOKINASE (CPK) and CREATINE KINASE MB ISOENZYME

(CK-MB)
Historical background CPK muscular dystrophy
. 1959 . 1960 CPK AML1 . 1962
WHO CPK criteriaT AMI . 1966
creatine kinase MB isoenzyme (CK-MB) 1970-1980 CK-MB

(sensitvity ) ( specificity ) AMI



1 3HMLI 5!

------ . -—J 5
Enzyme characteristics 1 CPK dimeric enzymes
(tranfer) high energy phosphate groups
(molecular weight) 86,000 dalton 1 2 subunits  M-subunit
B-subunit CK-MM (for muscle), CK-BB (for brain) CK-MB
myocardium CK-MM 85 CK-MB 154
CPK liver, lung , gastrointestinal tract,
kidney, spleen CK-MB

uterus, diaphragm, thyroid, prostate, urethra
gastrointestinal tract

CK-MB  non-cardiac source
marathon muscular dystrophy, myositis rhabdomyolysis
enzyme differentiation  enzyme regeneration ’

Rates of Release irreversible myocardial cell damage  enzymes

myocardial cells enzyme kinetics

enzyme clearance

conventional assay serum CPK  CK-MB
4-8 4 peak level ~ 8-14 CK-MB
2-3 CPK 34 CK-MB
clearance reticuloendothelial system 6
Assays samples CK-MM 48
CK-BB CK- MB 2
CK-MB 24 fast freezing creatine kinase
isoenzymes
CPK , enzyme
CPK activity enzyme Standardized International Units per litre
nonnal value assay upper limit normal CPK
137 CK-MB  5-25 UL
CK-MB total CPK 3-6 68
creatine kinase MB isoenzyme (CK-MB) qualitative quantitative
assays  quantitative assays radioimmuno assays CK-MB
enzyme activity isoenzyme antibodies  CK-BB  cross react



CK-MB antibodies CK-MB

electrphoretic assays CK-MB 2-4
AMI19™
False Positive and False Negative values 16
coronary care unit CK-MB
total CPK 17 diagnostic QRS change
ECG CPK CK-MB EKG
5 EKG autopsy
typical chest pain myocardial ischemia CK-MB
myocardial infarction (e serial enzymes
enzymes pattern
“Intranormal bump.” enzyme leak myocardial necrosis
ischemia
False positive elevation CK-MB CK-MB
ischemia
Myocardial diseases
myocarditis

pericarditis - rare report case
myocardial puncture or trauma
Systemic diseases with cardiac involvement

muscular dystrophy
hypothermia myocardial damage
hyperthermia * anesthesia

Reye’s syndrome  rare report case
Peripheral sources of CK-MB

myositis * cardiac involvement
rhabdomyolysis abnormal regeneration
athletic activity abnormal regeneration

prostate surgery  prostatic source

cesarian section uterine source

tumors  rare report case

gastrointestinal surgery ~ gastrointestinal source



Miscellaneous
renal failure source W
subarachnoid iiemorrage

hypothyroidism hypothyroidism serum CPKII
160 enzyme analysis
CK-MM CK-MB hypoparathyroidism
CPK CK-MM calcium
CPK enzymes skeleton
myopathy clearance
( false positive) cardiac enzymes
CPK CK-MB CPK alcohol-related muscle
damage, diabetes milletus  pulmonary embolism 1
(false negative) CPK AMI
2-4 (small infarction)
intranormal bump (false negative) 1 1P
(sensitivity) (specificity)
(early course) AMI serial test coronary care unit
(sensitivity) (specificity)  CPK 98 67 serial
test CK-MBfln (sensitivity) (specificity) 100 98
8O single test
CPK 3B 80 CK-MB 34
88 PVl CK-MB 9 (sensitivity)
(specificity ) AMI 2 88 CKMB
5  total CPK (sensitivity) (specificity)
3 88 il

Creatine phosphokinase (CPK) and Creatine kinase MB isoenzyme (CK-MB) in Chronic
renal failure
CPK CK-MB
CPK CK-MB
( chronic dialysis ) 18
10 8 (dialysis)
3-4 6 67 CPK commercial



assays Boehringer -Mannheim cutoff value 80 U/L CK-MB mass

Imx immuno analyzer cutoff value 7.0 Ug/L total CPK
34 (5  67) CK-MB 134 (9 67 (mean)
(standard deviation) (range) total CPK 25.4 UL,
34.19,2-169 UIL CK-MB  3.74.3.75,0.3-19.6 Ug/L 2
159 totalCPK Kinetic
enzymatic method Olympus AU-500 frexigem centrifugal analyzer 1
(normal range) 220 UL lower limit of detectability 25 [U/L
CK-MB commercial immunoabsorbent assay 1 monoclonal antibodies ~ CK-MB
21 159 17) total CPK
(mean) 180 1U/L (standard deviation) 165 1U/L
CK-MB ' ! 1 regional wall motion abnormality
echocardiogram ( 3.78) (mean) 81 ng/ml (S.D)
0.9 ng/mlZ
Allan . Jaffe Cynthia Ritter (chronic
renal failure) (chronic dialysis) 84
(KT 40 13 23
15 continuous peritoneal dialysis CPK
CK-MB 1 total CPK activity sprectrophotometer

GEMEN. Miniature Centrifugal Analyzer coupled enzyme system of Rosalki
CK-MB isoenzyme radioimmunoassay glass beads method  adsorb MM MB

subunits

(mean) CPK
(pc0.001) (mean) 168 1U/L
(S.D) 18 1UIL (mean) 82 IU/L
(standard deviation) 5 1L 20

CPK ( 0-184 1UIL) 1851U 1067 IU/L CPK

(180 +/- 29 1UIL 193 +/- 36 1UIL)
(peritoneal dialysis)
(hemodialysis)

(mean) CPK-MB glass beads assay
‘(chronic renal failure) (5.9+4/-0.5 IU/L 4.8+/-0.41



[U/L,p<0.05) 8 CK-MB (0-12 U/ 13-20
L, (dialysis)
(hemodialysis ) (peritoneal dialysis)
' CK-MB radioimmuno assay 6
( 0-34ng/ml) (mean) (chronic renal failure)
(hemaodialysis) (peritoneal dialysis)b
creatine phosphokinase , 1
protein metebolism muscle wasting

hypoparathyroid ~ vitamin D3 resistance
King . Ma David ¢.Brown

(chronic renal failure) 46 (long tenu hemodialysis)
serum CK-MB
CK-MB isoenzyme lon exchange column chromatography CK-MB activity
kinetic method of Rosalki (normal control) CK-MB 2.0
UL 13 28.3 CK-MB 2.0 IUIL
(mean) 44 UL 28 9.0 UL
(enzyme) pattern (mild and persistent elevation) acute
myocardial infarction 20 mean CK-MB 49.4 1UIL
3 1259 IUL pattern¥
CARDIAC TROPONIN T(cTnT)
Troponin 3
myosin actin  contractile process
1. Troponin C calcium binding component (' molecular weight ) 18,000
Da (cardiac muscle) ( skeleton muscle )

(cardiospecific) troponin C
(initiate contractile process)

2. CardiacTroponin 1 (cTn 1) inhibitory component (' molecular weight )
21,000 Da amino acid 31 amino tenninal end
myocardium ¢cTn T c¢Tnl  cytosolic pool myocyte 3
upper limit ~ normal ¢Tnl 15 ng/ml AMI ¢Tn 4-6

( 3> ) "(peak level) 1



10

( 10-24 ) 7-10
(myocardium) ( false positive)
CK-MB (myocardium)
(skeleton muscle) (prognosis)  unstable
angina cTnT1?
3. Troponin T regulatory protein skeletal cardiac muscle
tropomyosin troponin complex thin filament 33,000 Da
cardiac form amino acid amino terminal end 11
cardiac form skeleton form cardiac troponin T (cTnT)
myocyte (source ) 2
1. Cytosolic pool 6 wash out
myocardial necrosis myocardial ischemia CK-MB
2. Bounded protein pool source! cTn T myofilament
94 12
Troponin T cardiac marker myocardial necrosis
1 CTnTag (circulation) CK-MB
(prolonged release) disintegrating myofibers (diagnostic
window time)
2. ¢TnTO discrimination value CK-MB
(normal upper limit ~ ¢Tn T o.Ing/ml)
3. cTnT (cardiospecific molecule)
skeletal muscle isoform monoclonal antibodies cardiac
damage  muscle damage CK-MB2
Cardiac troponin T (cTnT)  unstable angina
unstable angina cTnT 1
50% ¢TnT 3-4 ¢TnT
myocardial injury myocardial infarction
unstable angina 30 cTnT 0.1 ng/ml acute
myocardial infarction revascularization 96 40
cTnT 5



Cardiac troponin T(cTnT)1 acute myocardial infarction(AMI)

acute myocardial infarction (AMI) ~ ¢TnT CK-MB
(80 upper limit) cTnT
(biphasic pattern) 4 ¢TnT  cytolic
pool 4 ¢TnT  bounded
protein pool acute myocardial infarction cTnT 10-14
cTnT CK-MB AM1
ST segment elevation
Troponin T Troponin | chronic renal failure
cTn T chronic dialysis 18
8 10 67 3-4 6
cTnT 1 cutoff value 0.1 UglL commercial assays Boehringer
Mann-heim cTnl prototype enzyme immunoassay | cutoff value 2.1 UglL
3l 67 46 cTnT pathological range
( 0.1 UglL) echocardiogram regional
wall motion abnormality cutoff value 2.1 UglL cTnl
1.5% cTn | 21 Ug/L2
cTnT (chronic renal failure)
(false positive) cTnl (specificity)
(chronic renal failure) (false positive) 15 !
cTnl cTnT (cardiac

manifestration evaluation) (chronic renal failure)
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