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Oxidoreductase

alcohol dehydrogenase, lactate dehydrogenase,
xanthine oxidase,  glutathione reductase,
glucose-6-phosphate dehydrogenase

Transferases aspartate and alanine transaminase (AST/ALT),
hexokinase, = phosphoglucomutase,
hexose-1-phosphate uridiltransferase,
Ornithine carbamoyl transferase

Hydrolases glucose-6-phosphatase, pepsin, trypsin,
esterases, glycoside hydrolases

Lyases fumarase,  arginosuccinase,
histidine decarboxylase

[somerases UDP-glucose, epimerase, retinal isomerase,
racemases, triosephosphate 1somerase

Ligases alanyl-t. RNA synthetase, glutamine synthetase,

DNA ligases.
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Cofactor Vitamin
Thiamine pyrophosphate Thiamine (B4)
NAD™ and NADP™ Miacin (Ba)

Pyridoxal phosphate

Pyridoxine (Bg)

Methylcobalamin

Vitamin Byo

Cobalamine Cobalamine (Bi2)
Biotin Biotin (H)
Coenzyme A Pantothenic acid (Bg)

Tetrahydrofolic acid

Folic acid (Bg)

Menaquinone

Vitamin K

Ascorbic acid

Vitamin C

Flavin mononucleotide FMN

Riboflavin (B-)

Flavin adenine dinucleotide FAD Riboflavin (B-)




Regulation of Enzyme’s activity

* phosphorylation - dephosphorylation

glycogen phosphorylase / glycogen synthase
» partial proteolysis = limited proteolysis

HCI / pepsinogen / pepsin /
enterokinase / trypsinogen / trypsin



Inhibitors of Enzyme activity

A. Competitive :

Malonate / Succinate /Succinate dehydrogenase
Prozerine / Acetylcholine / Acetyilcholine esterase
Sulfanilamide / para aminobenzoic acid / folic
acid

Dicoumarine / Vitamin K/ gamma glutamyl
carboxylase

Methotrexate / dihydrofolate reductase
Allopyrinol / xanthine oxidase

Statins /| HMG-CoA-reductase

B. Non competitive
Organic phosphorus / Acetylcholine esterase



Blood test of the patient revealed albumine content of 20 g/l and increased
activity of lactate dehydrogenase isoenzyme 5 (LDHs). These results indicate

disorder of the following organ:
AHaJti3 KpoBi MaIfi€eHTa rmoka3as BMICT anbOyMiny 20 r/ 1 Ta MiJBHUIICHY aKTUBHICTh 130(DepMEHTY
nakraraeriaporenasu S (LDHS). Li pe3ynbrartu ¢Big4arh Mpo MOPYIIEHHS TAKOTO OPraHy

A. Liver

B. Kidneys
C. Heart
D. Lungs
E. Spleen

For biochemical diagnostics of myocardial infarction it is necessary to measure
activity of a number of enzymes and their isoenzymes. What best to prove or
disprove the diagnosis of infarction in the early period after the chest pain is
detected?

A. Creatine kinase isoenzyme CK-MB

B. Creatine kinase isoenzyme CK-MM

C. LDH1 lactate dehydrogenase isoenzyme

D. LDHZ2 lactate dehydrogenase isoenzyme

E. Aspartate aminotransferase cytoplasmic isoenzyme



Malaria is treated with structural analogs of vitamin B2 (riboflavin). These drugs
disrupt the synthesis of the following enzymes in plasmodium:

A. FAD-dependent dehydrogenase

B. Cytochrome oxidase

C. Peptidase

D. NAD-dependent dehydrogenase

E. Aminotransferase

A 50-year-old woman diagnosed with cardiac infarction has been delivered into an
intensive care ward. What enzyme will be the most active during the first two days?
A.Aspartate aminotransferase

B.Alanine aminotransferase

C.Alanine aminopeptidase

D.LDH4

E.LDH5



During gastric resection the patient received mixed anesthesia with
tubocurarin chloride muscle relaxant; to restore spontaneous respiration the
patient received proserin. What pharmacological group does this drug
belong to?

A. Cholinesterase inhibitors

B. Angiotensin-converting-enzyme inhibitors

C. Calcium channel blockers

D. Muscarinic antagonists

E. Muscarinic agonists

It has been determined that one of a pesticide components is sodium
arsenate that blocks lipoic acid. Enzyme activity can be impaired by this
pesticide. Name this enzyme:

A.Pyruvate dehydrogenase complex

B.Microsomal oxidation

C.Methemoglobin reductase

D.Glutathione peroxidase

E.Glutathione reductase



A patient suffering from gout was prescribed allopurinol. What pharmacological
property of allopurinol provides therapeutic effect in this case?

A. Competitive inhibition of xanthine oxidase

B. Acceleration of nitrogen-containing substances excretion
C. Acceleration of pyrimidine nucleotides catabolism

D. Deceleration of pyrimidine nucleotides salvage

E. Acceleration of nucleic acids synthesis

Pancreas is known as a mixed gland. Endocrine functions include production of

insulin by beta cells. This hormone affects metabolism of carbohydrates. What is
its effect on the activity of glycogen phosphorylase (GP) and glycogen synthase

(GS)?

A. It inhibits GP and activates GS

B. It activates both GP and GS

C. It inhibits both GP and GS

D. It activates GP and inhibits GS

E. It does not affect the activity of GP and GS



Tissue Respiration. Biological Oxidation

* Pyruvate Dehydrogenase Complex
* The Krebs Cycle (TCA Cycle)

* Mitochondrial Electron Transport Chain
| ETC | respiratory chain

» Oxidative Phosphorylation
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* Pyruvate dehydrogenase complex (PDH
complex) is a multienzyme complex containing 3
enzymes, 5 coenzymes and other proteins.

Enzymes:
E1 = pyruvate dehydrogenase
E2 = dihydrolipoyl acetyltransferase
E3 = dihydrolipoyl dehydrogenase

Coenzymes: TPP (thiamine pyrophosphate),
lipoamide, HS-CoA, FAD+, NAD+.

TPP is a prosthetic group of E1;
lipoamide is a prosthetic group of E2; and
FAD is a prosthetic group of E3.
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8 key molecules and 8 enzymes
in the Krebs Cycle

« Citrate ‘
* |socitrate *
* a-Ketoglutarate °
« Succinyl-CoA ‘
* Succinate
 Fumarate
 Malate

« Oxaloacetate

Citrate Synthase
Aconitase
Isocitrate dehydrogenase

Ketoglutarate
dehydrogenase complex

Succinyl-CoA synthetase
Succinate dehydrogenase
Fumarase

Malate dehydrogenase

“Can | Keep Selling Substances For Money, Officer?”



Regulation of the citric acid cycle

Pyruwvate

_ L O ATP, acetyl CoA

l and NADH
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<> NADH, ATP,
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Inhibitors of Electron Transport Chain
Complex-l: Rotenon; Amobarbital (amytal)
Complex-lll: Antimycin A

Complex-IV: Cyanide, CO, H2S, Azide

Complex-Il: Malonate (competitive inhibitor of
succinate dehydrogenase)

« Oxidative Phosphorylation
H* ATP-synthase / Inhibitor Olygomycin

* Uncouplers of Oxidative Phosphorylation
Thyroxine; 2,4-dinitrophenol (2,4-DNP) ..



Inhibitors of ETC

« ETC inhibitors prevent:
1. The reduction of oxygen to water,

Malonate 2. The build-up of the H+-gradient
Complex li and
B 3. Finally the synthesis of ATP
Succinate Fo.S
Carboxin
TTFA H,S
BAL gﬁ_
Antimycin A
Complex WI
Complex | Complex Il I P
hemea  heme &,
NADH<—>  FMN, Fe-S Q| CythFeS Cyle, > Cyto<—> b—-0

; g Cu Cu
B
Piericidin A I :

Uncouplersﬂa Amobarbital e— Uncouplers“ii)

Rotenone

Oligomycin /J% Oligomyein %—;\

ADP + P, ATP ADP + P, ADP + P,



Those organisms which in the process of evolution failed to develop protection from
H202 can exist only in anaerobic conditions. Which of the following enzymes can
break hydrogen peroxide down?

A. Peroxidase and catalase

B. Oxygenase and hydroxylase

C. Cytochrome oxidase, cytochrome B5

D. Oxygenase and catalase

E. Flavin-dependent oxidase

The process of metabolism in the human body produces active forms of oxygen,
including superoxide anion radical O-2 . This anion is inactivated by the following
enzyme:

A. Superoxide dismutase

B. Catalase

C. Peroxidase

D. Glutathione peroxidase

E. Glutathione reductase



Cytochrome oxidase is a hemeprotein that is an end component of the
mitochondrial respiratory chain. What reaction is catalyzed with this enzyme?
A. Transfer of reduced equivalents to molecular oxygen

B. Cytochrome synthesis

C. Transfer of reduced equivalents to ubiquinone

D. Cytochrome splicing

E. Adenosine triphosphate synthesis

Cyanide is a poison that causes instant death of the organism. What enzymes
found in mitochondria are affected by cyanide?

A. Cytochrome oxidase (aa3)

B. Flavin enzymes

C. Cytochrome 5

D. NAD+-dependent dehydrogenase

E. Cytochrome P-450



