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BiochemicalBiochemical methodsmethods in hepatologyin hepatology

Part of a complex of laboratory methods, such 
as

microbiology, serology, immunology, 
molecular biology, function tests

Static (classical LFT´s) vs. Dynamic tests
(breath and farmacokinetic tests)



BiochemicBiochemicalal examsexams
TestTestss reflectingreflecting hepatochepatocellularellular damagedamage (ALT, AST)(ALT, AST)
TestTestss reflectingreflecting damagedamage of of bilebile ductsducts andand ccanalianalicculularar ppole of ole of hepatocyteshepatocytes
(ALP, GGT) (ALP, GGT) 
TestTestss measuringmeasuring syntsynthehetictic functionfunction of of thethe liverliver (albumin, (albumin, prealbuminprealbumin, , 
cholinestercholinesterasease, , prothrombinprothrombin ccomplexomplex//fafacctortorss) ) 
TestTestss mmeasuringeasuring liverliver ccapacitapacityy forfor transporttransport of of organicorganic anionanionss (bilirubin, (bilirubin, bilebile
acidsacids) ) 
TestTestss mmeasuringeasuring liverliver capacitycapacity toto metabolizmetabolizee endogenendogeneouseous andand exogeneousexogeneous
substancessubstances ((amonamonniania, CDT, , CDT, lidolidoccainain, , aminopyrinaminopyrinee, , etcetc.).)
AccessoryAccessory ttestestss enablingenabling to to determinedetermine rightright diagndiagnosisosis of a of a diseasedisease primarilyprimarily
of of otherother thanthan liverliver originorigin ((e.g.e.g. ddg g of of metabolicmetabolic syndromsyndrome ine in NASH/NAFLDNASH/NAFLD oror
rightright heartheart failurefailure))
SpecificSpecific testtestss forfor accurateaccurate diagndiagnosisosis in in specificspecific liverliver diseasesdiseases ((sseerologicrologicalal
testtestss forfor infeinfectiousctious hepatitihepatitiss, , specificspecific antibodiesantibodies, , targetedtargeted geneticgenetic examsexams, , 
metabolicmetabolic diseasesdiseases……))



LFTLFT´́ss
LLiveriver functionfunction teststests ((LFTLFT´́s) s) do not do not assessassess
hepatichepatic functionsfunctions, , theythey are just are just surrogatesurrogate
markersmarkers
In In broadbroad contextcontext, , theythey covercover a a widewide rangerange of of 
not not veryvery specificspecific markersmarkers
SpecificSpecific LFTLFT´́s s consistsconsists of not of not routinelyroutinely usedused
examsexams, such as , such as breathbreath testtestss ((aminopyrinaminopyrinee, , 
galagalaccttoseose, , chromexchromexcretorycretory testtestss……))



LFTLFT´́ss

Conjugated bilirubin, bile acids,

U-urobilogen
S-bile acids

S-, U-bilirubin (direct, indirect, delta)Met. of organic anions

Hepatocellular damage AST
ALT
LD 
GST (glutathion-S-transferáza B)

Obstruction of bile ducts ALP
GGT

Protein synthesis albumin
prealbumin
Cholinesterase
prothrombin time



LFT LFT -- useuse

ScreeningScreening of of liverliver diseasesdiseases
ConfirmationConfirmation of of ccliniclinicalal suspicionsuspicion
DiDiffferenferentialtial diagndiagnosisosis of of liverliver diseasesdiseases
PrognPrognosisosis
AssessmentAssessment of of treatmenttreatment responseresponse



FactorsFactors affectingaffecting biliarybiliary cholesterol cholesterol saturationsaturation

5F rule5F rule
AgeAge: : declinedecline of cholesterol 7of cholesterol 7αα hydroxylasehydroxylase
activityactivity –– CYP7A1 (FORTY)CYP7A1 (FORTY)





Factors affecting Factors affecting biliarybiliary cholesterol saturationcholesterol saturation

5F rule5F rule
Age: decline of cholesterol 7a Age: decline of cholesterol 7a hydroxylasehydroxylase activity activity ––
CYP7A1 (FORTY)CYP7A1 (FORTY)
Sex: CSI Sex: CSI higherhigher by 15 by 15 -- 20% in 20% in womenwomen (FEMALE)(FEMALE)
HormonalHormonal influencesinfluences: : estrogensestrogens increaseincrease biliarybiliary
cholesterol cholesterol secretionsecretion (FERTILE)(FERTILE)
Obesity, rapid Obesity, rapid weightweight lossloss (FATTY) (FATTY) 
WhiteWhite populationpopulation (FAIR)(FAIR)
Diet Diet andand drugsdrugs ((fiberfiber, , fibratesfibrates, , statinsstatins……))



BBilirubinilirubin
ThanksThanks to to itsits conformationconformation, , unconjugatedunconjugated bilirubin bilirubin isis nonnon--polarpolar andand reactsreacts in in 
diazodiazo reactionreaction ¨̈indirectlyindirectly¨̈,,
whereaswhereas conjugatedconjugated bilirubin bilirubin isis polarpolar andand reactsreacts ¨̈directlydirectly¨̈

DivisionDivision of of 
hyperbilirubinemiashyperbilirubinemias
on:on:

PremicrosomalPremicrosomal
PostmicrosomalPostmicrosomal

MixedMixed



HepatocyteHepatocyte
SLCO1B1

ABCC2

Bilirubin metabolism in the liver cellBilirubin Bilirubin metabolismmetabolism in in thethe liverliver cellcell

Albumin

BilirubinBilirubin

Bisglucuronosyl bilirubin

UDP-glucuronate

BileBile

BloodBlood

ATP

Conjugated (postmicrosomal)

hyperbilirubinemia

UGT1A1

Unconjugated
(premicrosomal)
hyperbilirubinemia



Delta bilirubinDelta bilirubin

Is formed by 
transesterification of 
glucuronosyl bilirubin in 
long-term conjugated
hyperbilirubinemias
Is not secreted to urine
Reacts ¨directly¨ with diazo
reagent
Albumin half-life determines
half-life of delta-bilirubinemia



PrinciplePrinciple of bilirubin of bilirubin diazodiazo--reactionreaction



CanCan UDCA UDCA bebe administeredadministered in in 

breastbreast--feedingfeeding mothersmothers? ? 

¨̈ItIt isis not not knownknown, , whetherwhether UDCA UDCA isis transportedtransported to to breastbreast milkmilk, , itit isis thusthus not not 

recommendedrecommended to to administeradminister drugdrug duringduring breastbreast--feedingfeeding..¨̈

SPC SPC UrsofalkUrsofalk®® 8.9. 20048.9. 2004

¨̈ItIt isis not not knownknown, , whetherwhether UDCA UDCA isis transportedtransported to to breastbreast milkmilk. Pla. Plasmasma

levelslevels inin mmothersothers areare minimminimalal. UDCA . UDCA administrationadministration duringduring breastbreast--

feedingfeeding, , especiallespeciall risksrisks andand potentialpotential benefitsbenefits mustmust bebe assessedassessed by a by a 

medicalmedical doctordoctor.  .  

SPC SPC UrsoUrsosansan®® 1.1. 20071.1. 2007



HepatocellularHepatocellular damagedamage markersmarkers II
AST – low specificity

liver
myocardium
sceletal muscles
kidney
pancreas
erythrocytes

mitochondrial (70%) a cytoplasmatic (30%) 
isoenzyme



HepatocellularHepatocellular damagedamage markersmarkers IIII

ALT 
relative specificity
in cytosol of hepatocytes
Elevation of ALT and cytoplasmic isoenzyme of 
AST – increased membrane permeability (1 
damaged hepatocyte out of 2000)
Elevation of mitochondrial AST – hepatocellular
necrosis.
Ratio AST/ALT (de Ritis index) – values above 1:
worse prognosis



HepatocellularHepatocellular damagedamage markersmarkers IIIIII

Extreme values of aminotransferases
(more than 20x)
Acute toxic damage of the liver
Fulminant hepatitis
Liver hypoperfusion (shock, acute heart 
failure)



CholestaticCholestatic markersmarkers II
S-alkaline phosphatase (ALP)

Several isoenzymes, mainly bone, hepatic, intestinal and
placental

Intestinal isoenzyme- elevation when hepatic uptake is
decreased. Only in subjects with ABO blood group 0 and
B (Intestinal ALP is bound to RBC of blood group A)

Odysseus syndrome

Electrofocusation: 19 isoenzymes (Griffith)

Liver: 7 different forms, „biochemical biopsy of the liver“

macro ALP



CholestaticCholestatic markersmarkers IIII

S-gammaglutamyltransferase (GGT)
In tissues with excretory or absorption function
Also in prostate (increase by 50% in men) and in 
placenta (higher c in newborns)
Liver: in microsomal fraction and in cell 
membranes of bile duct lining
Sensitive, but non-specific marker of liver diseases 

S- Bile acids



S-albumin
Half-life 18-21 days
hypoalbuminaemia:
Decreased synthesis
Sequestration in EV space (ascites)
Increased catabolism in fever or trauma
Decreased intake of protein
Malabsorption
Loss in kidney disease, burns or protein-loosing
enteropathy

SyntheticSynthetic functionfunction markersmarkers II



SyntheticSynthetic functionfunction markersmarkers IIII
S-prealbumin

Half-life 1,9 days 
S-cholinesterase (CHE)

Activity in many organs, several isoenzymes
total CHE- predominantly of hepatic origin
Decrease also in organophosphate poisoning
Increase in Gilbert syndrome and alcohol abuse

S-coagulation factors, routinely PT, protein C and f 
VII: the shortest half-life


