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(essential)
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30-35 kcal/kg 50-55% 1 30-35%
1020 3%
acute liver disease chronic
liver disease (resting
energy) liver injury
decompensated compensated
fibrosis,parenchymal damage
glycogenolysis glycogenic precursor glucagon
gluconeogenesis 1 gluconeogenesis energy-requiring process
gluconeogenesis

1 fat oxidation carbohydrate oxidation



67 gluconeogensis
lipolysis free fatty acid oxidation 2 3
monosaccharide portal vein supply glucose
to extrahepatic tissue remove 25-50% of ingested glucose
10% first passage glycogen 50-75%
peripheral tissue oxidized glycogen 9 glucose
1 1 7% glucose glycogenolysis 25%
gluconeogenesis lactate, pyruvate, alanine, glycerol
hypoglycemia
fulminant hepatic failure impairment of glycogen synthesis and breakdown
gluconeogenesis chronic liver disease hypoglycemia
fasting hyperglycemia glucose intolerance ( glucose
intolerance acute viral hepatitis, hepatic steatosis, toxic liver damage
autoimmune chronic active hepatitis) mtolerane glucose
portal-systemic shunting of blood relative

insensitivity of tissue to insulin
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of total food energy ) , B12, riboflavin, nicotinic acid, trace element zinc
methionine, tryptophan lysine
0.6 g/kg/d maintenance bodily function

0.65 g/kg/d 0.7 g/kg/d 8
250-1100 mg/d 0 g

hepatic uptake metabolism alanine uptake

BCAA leucine lisoleucine .valine metabolism
1- " To

peripheral tissue

alanine, glutamine gluconeogenesis protein synthesis

intrahepatic deamination ' extrahepatic
nucleotide, glutamine
0.75 g/kg/d
12 g/kg/d" . , ,
1 ' negative nitrogen balance,
lean body mass muscle wasting
glycogenic glycogenolysis glucose
gluconeogenesis ,
protein synthesis breakdown P
protein synthesis B
acute chronic liver disease albumin .prothrombin

severe liver disease gualitative change fibrinogen



chronic liver disease

impaired hepatic function portal-systemic shunt hepatic
encephalopathy
1
cirrhosis
1 BCAA: leucine, isoleucine valine AAA: tryptophan, tyrosine
phenylalanine methionine portal systemic
encephalopathy protein  intolerance
(severity) activity maintain positive nitrogen balance26
2 muscle protein metabolism  chronic liver disease
3-methylhistidine (3MH) 3 MH modified amino acid
muscle protein myofibrillar protein turnovers
radioisotopic studies C-labeled tyrosine amino
acid flux endogenous protein degradation
BCAA
, portal systemic
shunt , , hyperammonemia
chronic liver disease shunt hyperinsulinemia
hyperglucagonemia hyperinsulinemia pancreatie (3-cell secretion
hepatic degradatkx/E hyperglucagonemia OC<cell secretion

hormone 2 catabolism BCAA adipose tissue



BCAA urea cycle
60%
urea cycle urea synthesis '
AAA hyperammonemia
3 coholic cirrhosis 1 69%%
40%) 2-3 cachexia

Nutrition therapy in liver disease
general consideration

uncomplicated hepatitis high-calorie, low

protein diet serious undernutrition lean body mass

(jaundice) ' b
positive nitrogen balance
w)/() ’ ’ 1
essential mineral
essential ammo
acid ammo acid, lipid,
glucose mineral

parenteral 1 fluid intolerance volumn

1 2. cysteine tyrosine methionine phenylalanine



amino acid mixture

cysteine

tyrosine parenteral feeding 2 3. sulphur-containing
amino acid cysteine nonessential amino acid methionine
hepatic transulphation pathway methionine
containing cysteine-free amino acid preparation hypocysteinemia
cysteine

. ', Intralipid
malabsorption, impaired utilization urinary

hyperexcretion of nutrients neomycin cholestyramine malabsorption

fat.vitamin , mineral

of pyridoxine

nutrient

compensated cirrhosis hépatocyte
60-80 g/d
glycogen

acarbose

decompensated cirrhosis
mortality, ascites encephalopathy
intolerance

4050 g/d

encephalopathy 2 3

zinc, pyridoxine,

D-penicillamine impaired utilization

delay carbohydrate absorption

copper , diuretic
3
regenerate 1 1
2000-3000 kcal/d
nutrition
protein
hepatic encephalopathy
body protein store
BCAA hepatic



BCAA anticatabolic effect

, ;thyroid binding prealbumm BCAA
3 MH
BCAA positive nitrogen balance 2
1 high-protein, high calorie diet
2. high protein, high calorie improvement nitrogen balance
nutritional index
3. improvement  nutritional status nitrogen source > 9.6 g/d
(=protein 60 g)
Therapeutic use of BCAA
BCAA hepatic encephalopathy protein intolerance
BCAA
hepatic encephalopathy BCAA
muscle metabolism BCAA

improve nitrogen balance

alcoholic liver disease standand amino acid solution
biochemical function, histopathology survival BCAA standand
amino acid pil
BCAA degradation of myofibrillar

protein



BCAA 5
1 BCAA in periphery  reversible transamination to GG Keto
analogue Q -Ketoisovalerate (from valine), (X - keto isocaproate (from leucine) , Ot-keto-

(3-methylvalerate (from isoleucine)

2 irreversible oxidative decarboxylation of BCKA BCKA
dehydrogenase
BCKA BCAA leucine
(protein degradation) Keto analogue ot-
Ketoisocaproate transamination BCAA BCKA oxidation

N2 BCKA glutamine

leucine BCKA degradation BCKA
anabolism periphery ( )
3 1 Search tests : screening

2. Diagnostic tests
biochemical,histologic
3. Quantitatiave function test :

prognosis

Search tests

test serum bilirubin, serum aminotransferase, alkaline phosphatase,

gamma-glutamyl transferase, 5nucleotidase, serum bile salt, serum albumin, prothrombin



time, hyaluronidase test ( 5-nucleotidase) nonspecific

Diagnostic tests

1
serum iron  concentration, transferrin
saturation 1serum ferritin hemochromatosis , serum ceruloplasmin 1serum copper

Wilson’s disease kerum alpha fetoprotein hepatocellular carcinoma

Quantitative liver function tests

prognosis liver
transplantation 3 1 metabolic homeostasis 2. detoxification 3.
functional regulation metabolic homeostasis
albumin coagulation factor
detoxitication of endogenous bilirubin

exogenous xenobiotic

(liver function tests)
(SGOT 1SGPT) (albumin) (prothrombin time )
(qualitative)

guantitative liver function test

(clearance) gold standard
caffeine clearance gquantitative  liver function test
12 /4
caffeine 35 / 035 % 1
1 16 3B ' high

performance liquid chromatography (HPLC)



Kel, Vd, T1/2 Cl
caffeine clearance Cl = Kel XVvd
Kel = Elimination rate constant
Vd= Volume of distribution
=053+ 007 L/kg
Cl = Caffeine clearance
T 1/2 = Half - life
caffeine clearance 098 + 031 ./
compensated cirrhosis 048i 017 ./ e decompensated cirrhosis
015+ 012 ./ . D
(Clinical sign)
anthropometry , am

circumterence, fatfold

triceps skin fold thickness

muscle mass !

thyroxme-binding prealbumm

half life
D

albumin

prothrombin time guantitive function

body fat preserve

midarm muscle circumferent

half-life
20 half-life 7
transferrin
albumin, liver enzyme,
test caffeine clearance,



albumin, transferrin

triceps skin fold 1midarm muscle circumference
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