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OcHoBHu Oiokaranisy. Bynosa i ¢gizuko-ximiuni Bi1acTusocri pepmentiB. Kinacudikauisi Ta HOMeHKIaTYpa (pepMeHTIB.
BuBueHHsi BIULIMBY Temnepatypu Ta pH cepenoBuia Ha aKTUBHICTH )epMEHTIB
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Ne MuTaHHs Question lpasurbka BianoBigL / MosicHiTb Bignosiab / Explain your answer

3n Correct answer

1. |3 cuposaruj kposi noauHu Buainunu n'ate | Five isoenzyme forms of lactate dehydro- KaTaniayloTb o
i30cbepmMeHTHIUX hopM nakTaTaerigporeHasn |genase were identified in human blood TV can}/ll caK iyro |
| BUBYMIIM 1X BNACTMBOCTI. fka BnacTueicTb |serum and their properties were studied. C);tal ~6 )tlh?a sarLrl'1e
[OBOAMTb, LU0 BUAINEHI i30(hepPMEHTHI What property indicates that the identified ileaction
hOpMM OZHOTO i TOTO X hepMeHTY? isoenzyme forms belong to the same enzyme?

2. |Y XBOpOro Ha NaHKpeaTuT cTeaTopes], A patient with pancreatitis has steatorrhea laponasn/
CMpUYMHEHa HEQOCTATHICTIO Ninasw. caused by lipase insufficiency. Which class Hvdrolases
[o sikoro knacy HanexuTb Len qepmeHT? | does this enzyme belong to? y

3. |Y cnuHi MicTUTbCH hepMeHT, 30aTHUM Saliva contains an enzyme that can break q-Awinasa /
pynHyBaTh a-1,4-rniko3ungHi 38'a3ku down a-1,4-glycosidic bonds in starch a-Amylase
B Mornekyni kpoxmanto. HassiTb Len dhepmeHT. | molecules. Specify this enzyme.

4. |Y KpoBi XBOPOro croctepiraetbes niasuLLeHHs | The patient's blood shows increased activity MesiH
aktusHocTi J14r4, A5, anaHiHamiHoTpaHc- | of LDH4, LDH5, alanine aminotransferase, . |
(hepasu, kapbamoinopHiTuHTpaHcgepasn. |and carbamoylornithine transferase. In what (MO)K”MBLM.M renat)
Y sikomy opraHi MOXHa nepeabdaumTy organ can the development of a pathological io| |v;3 ' it
PO3BUTOK MATONOMYHOO MpoLecy? process be predicted? (possible hepatitis)

9. |Y XBOPOro BUSIBMIEHO NiABULLEHHS The patient has elevated levels of LDH1, CenLEBOMY Msi3i
aktueHocTi JIAM, NAr2, AcAT (ac napT- LDH2, AST (aspartate aminotransferase), (iH q):um Mio}|/<a na) /
aTamiHoTpaHcdepasn), kpeaTuHhocdo- and creatine phosphokinase. In what organ H(Fe)a " muscrl)e
KiHa3n. Y sikoMy opraHi MOXnuBuin po3suTok |is the pathological process possible? L ,

. " (myocardial infarction)
NaTosoriYHOro NpoLecy’
6. |[o BipaineHHs peaHimauii noctynue xsopuit,| A 47-year-old patient was admitted to the

47 pokiB, 3 f1iarHO30M - iH(papKT Miokapaa.
fka 3 (pakyin naktatgerigporeHasun (J140)
Oyae nepeBaxati B CMpOBATLi KPOBI
NPOTArOM NEPLUMX ABOX Ai6 3aXBOPHOBAHHA?

emergency department with a diagnosis
of myocardial infarction. What fraction
of lactate dehydrogenase (LDH) will
predominate in the blood serum during
the first two days of the disease?

Nnart /7 LDH1
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lMpaBunbHa BignoBigb /

an nTaHHs Question Correct answer MosicHiTb Bignosigb / Explain your answer
7. |®epMeHT 3i CHI0E NepeHeCeHHs The enzyme transfers a functional group
(DYHKLOHaNbHOI rpynu Bif 04HOMO from one substrate to another. TpaHchepasa /
cybeTpaty o iHworo. YkaxiTe knac ysoro | Which class of enzymes does this enzyme Transferase
thepmeHTy? belong to?
8. | bioreHHi amiHu yTBOpIOIOTLCS 3@ AomMoMoroko | Biogenic amines are formed by
pekap6okeunas. [o sikoro knacy Hanexatb |decarboxylases. Which class of enzymes NMiasn / Lyases
Ui pepMeHTn? does this enzyme belong to?
9. |[o skoro knacy epMeHTIB BiHOCUTLCA Enzyme glucokinase catalyzes the transfer
[TIIOKOKIHA3a, WO KaTanisye peakLito of a phosphate group from ATP to glucose. TpaHcdepasm /
nepeHeceHHs ocatHol rpynu 3 ATO Which class of enzymes does glucokinase Transferase
Ha rnoKo3y? belong to?
10. |BionoriyHe OKUCIIEHHS € OCHOBHUM Biological oxidation is the basic molecular
MONeKyNSPHUM MexaHiaMoM, 3a paxyHok | mechanism that provides energy for living 0 |
SIKOro 3abe3neyyTbCs EHEPTETUYH organisms. Which class of enzymes gcmopenywasm
L . : xidoreductases
noTpebu X1BUX OpraHiamiB. AKUI knac catalyzes this process?
(hepMeHTIB KaTanisye Len npowec?
11. |lepeTBOPEHHS NpoOniHy Ha rigpokeunponi, | The conversion of proline to hydroxyproline
ni3nHy Ha rigpokcuniauH 3a ymoB cuHTedy  |and lysine to hydroxylysine during collagen lippokcunasm /
MOSIEKYNW KonareHy katanisytoe HacTynHun | molecule synthesis is catalyzed by the Hydroxylases
Knac pepMeHTiB: following class of enzymes...
12. |Y 46-piyHoi )KIHI'<M AiarHocTosaHo A 46-yealr-old woman was diagnosed with KpeaTnHchocdbokiHasa /
NPOrpecytody M's30By ANCTPOit0. progressive muscular dystrophy. Creatine
Ak GIOXIMIYHMIA NOKA3HWK B KPOBi Ma€e What biochemical blood test is of diagnostic )
i ? |significance in this case? phosphokinase
AiarHoCTUYHE 3HaYeHHs y LiboMy Bunagky? | significance
13. [lpm gocnimkeHHi kposi xBoporo BusieneHo | A blood test revealed a significant increase

3HayHe 36inbLueHHs akTuBHoCTi MB-dhopmu
KOK (kpeatuHdocdokinasm) Ta Jar-1.
FAKy naTonorito MoXHa npunycTuT?

in the activity of the MB form of CK (creatine
phosphokinase) and LDH-1. What pathology
can be assumed?

IH(hapKT Miokapga /
Myocardial infarction




Ne [MuTaHHs Question MpaguneHa BianoBige / MosicHiTb Bignosigb / Explain your answer
3n Correct answer
14. | Ansa BioximMivHOI AiarHOCTMKM iHapKTy For biochemical diagnosis of myocardial
MioKapZa BU3Ha4atoTb akTUBHICTb B KpoBi  |infarction, the activities of a number of
N o . [30dpepmeHT MB
psdy hepMeHTiB Ta ix i3opepmMeHTHUX hopM. |enzymes and their isoenzyme forms in the P
Aknin hbepmeHTaTUBHNIA TeCT BBaxaeTbCs | blood are determined. What enzyme test is MB isoenzvme
HaNKpaLLWM Ans NiaTBEPMKEHHS abo considered the best to confirm or out a enzy
. . o ) : - . of creatine kinase
BMKMNIOYEHHS diarHo3y iHdapkTy B paHHin  |diagnosis of myocardial infarction in the
nepiog nicns noseu Bonio y rpyaHin knityi? |early period after the onset of chest pain?
15.  |Yepes 6 roguH nicng iHgapkTy miokapga y | Six hours after a myocardial infarction, the
XBOPOrO B KpOBI 36inbLuMnack akTMBHICTb | patient's blood showed increased lactate
nakTataerigporeHasun. HasBHiCTb SKoro dehydrogenase activity. What isoenzyme
i30hepMEHTY Crig 04iKyBaTH Y LibOMY should be expected in this case? Nnar1 /LDH1
BMNaaKy?
16. |Y nauieHTa fiarHoCTOBaHO iH(hapKT The patient was diagnosed myocardial
Miokapga. lpoBenu aHani3 KpoBi Ha infarction. A blood test was performed to
aKTUBHICTb KapaiocnewmdiuHnx depmenTiB. |determine the activity of cardiac-specific KpeaTuHkinasa /
Akuir 3 3a3Ha4eHNX PEPMEHTIB MaE TpU enzymes. What enzyme has three isoforms?|  Creatine kinase
i30hopmu?
17. Y xBoporo iHbapkT mMiokapaa. AktushicTb | The patient has a myocardial infarction.

SIKOro pepMeHTy Byae 3Ha4HO nigsuLLeHa B
CMpOBAaTL|i KPOBI XBOPOrO B MEPLLI roANHM
BMHUKHEHHSI NaTOonNOrii?

What enzyme activity will be significantly
increased in the patient's blood serum in the
first hours after the onset of the pathology?

KpeaTuHdocdokinasa
MB / Creatine
phosphokinase MB




MexaHi3Mm il Ta BU3HaYeHHsI aKTUBHOCTI (pepmenTiB. KiHeTHKA (pepMEHTATHBHOIO KaTaJi3y.
Busnauenns cnenudiuHocTi aii pepmMeHTIB

Mechanism of action and determination of enzyme activity. Kinetics of enzymatic catalysis.
Determination of enzyme specificity

Ne

[MpaBunbHa BignoBiab /

MuTaHHs Question MosicHiTb BignoBiab / Explain your answer
3n Correct answer
1. | BuainstoTb Kinbka rpyn MonekynsapHux There are several groups of molecular

MexaHi3MiB, LU0 BifirpaloTb BaxsmBy ponb y |mechanisms that play an important role in MonrHiYeHHS
naTtoreHesi NOLUKOKEHHS KNiTUH, cnpusitoun [the pathogenesis of cell damage, e M(—E)HTiB | Enzvmes
PO3BMTKY NaTonorii. Aki npouecu contributing to the development of P nhibitio y
3abe3neyytoTb NPOTEIHOBI MEXaHi3MM pathology. What processes provide protein

YLIKODKEHHS? damage mechanisms?

2. |CTtpyKTypHOK ocobnusicTio perynatopHux | A structural feature of regulatory enzymes is
(hepPMEHTIB € HasiBHICTb anoCTEPUYHOro the presence of an allosteric center. Specify Mos's3ye 5
LieHTPY. YKaxiTb NOro porb. its role. F&?ryﬂm(;%'!”g

edpektop / Binds
regulatory effector

3. | PochopopraHiyHi cnonykm (BUcokoTokeuyHi | Organophosphorus compounds (highly toxic
OTPYTW HEPBOBO-NApaniTM4HoI Aii) nerve agents) inhibit acetylcholinesterase by
ranbMylTb aueTunxoniHectepasy wnsxom |forming covalent bonds with the OH groups HeoGopoTHe /
YTBOPEHHS KOBaneHTHKX 38'a3kiB 3 OH- of serine in the active site of the enzyme. Imeversible
rpynamu CEpUHY B aKTUBHOMY LIEHTPI What type of inhibition is characteristic of
(hepMeHTy. Ak TN iHribitoBaHHS this class of substances?

XapaKTePHWA 415 LbOro Kracy Cnonyk?

4. |OgHWM i3 WnaxiB perynaLii akTMBHOCTI One way to regulate the activity of acetyl-
auetun-KoA-kapbokemnasm (niMiTyro4mi CoA carboxylase (a limiting enzyme in fatty ANOCTEDIIHE
(hEPMEHT B CUHTES3i XMPHUX KACIOT) € acid synthesis) is through retroinhibition by iHri6iroezHHﬂ |
peTpoiHribitoBaHHs KiHLEBMM npogykToM - |the end product, palmitoyl-CoA. Allosteric inhibition
nanbmitoin-KoA. PeTpoiHribitoBaHHs € Retroinhibition is a variant of ....:

BapiaHTOM:
5. |®epmeHT okcupgasa D-amiHokuenoT The enzyme D-amino acid oxidase

KaTaniaye fesamiHyBaHHs Tinbku D-
aMiHOKMCNOT. Aka BNacTUBICTb (DEPMEHTIB
NPOSIBNSETLCS NPU LibOMY?

catalyzes the deamination of only D-amino
acids. What property of enzymes is involved
in this process?

CtepeoxiMmiyHa

cneumaiyHicTb /

Stereochemical
specificity




Ne

MutanHsa

Question

[MpaBunbHa BianoBiab /

MosicHiTb BignoBiab / Explain your answer

an Correct answer

6. |B aHanisi LLNYyHKOBOrO COKY XBOPOro The analysis of gastric juice from a patient [MopyLweHHs
3 [jiarHo30M rinoauuaHui ractput BusiBneHo | with hypoacid gastritis shows a significant | yTBopeHHs (pepMeHTy
3HaYHE 3HKEHHS aKTUBHOCTI MENCUHY. decrease in pepsin activity. Specify the 3 npodhepmeHTy /
YkaxiTb MOXIMBUIA GioXiMiyHWMIA MexaHiam | possible biochemical mechanism of this effect. | Disruption of formation
L{bOro ABuLa. of enzyme from

proenzyme

7. | TabyH, 3apuH, giisonponindTopgocdar Tabun, sarin, diisopropyl- fluorophosphate .
(dbocdpopopraHiyHi cronyku) € oTpyTamu (organophosphorus compounds) are Auetunxonix-
HepBOBO-MapaniTUYHoI aji. Akuit hepmeHT | neurotoxic poisons. What enzyme is inhibited écTepasa /
iHribyeTbCs dhocdopopraHiyHumm cnonykamm? | by organophosphorus compounds? Acetylcholinesterase

8. |HasBiTb TMN iHribitoBaHHS, Npu KoMy Specify the type of inhibition in which the
xiMmiyHa Byposa iHribiTopy Haragye 6ygoBy | chemical structure of the inhibitor resembles KoHkypeHTHe /
cybeTpaty. HaseqiTb npuknaau. that of the substrate. Supply examples. Competitive

9. |Ha3giTb TMN iHriBitoBaHHS, Npu KoMy Specify the type of inhibition in which the
iHribiTop npueaHyeTbCs He 4o aktueHoro  |inhibitor binds not to the active site of the AnocTepuyHe /
LIeHTPY chepMeHTY, a [io iHLOT creLmdiuHol |enzyme, but to another specific site on the Allosteric
LiNSHKU MOSEKYIIN. molecule.

10. | MpoTeonitnyHi dhepMeHTM LWAYHKa i nigwnyH- | Proteolytic enzymes of the stomach and
KOBOI 3an03W CUHTE3YKTbCS B HEaKTUBHIN  |pancreas are synthesized in an inactive form
(hopMi — y BUrNSiAi 3IMOreHiIB, a NoTiM -as zymogens - and then activated in the o ,

, : : . . encuH / Pepsin
aKTVBYIOTLCA B LLMYHKOBO-KULLKOBOMY TpakTi. | gastrointestinal tract. Specify the proteolytic
Ha3giTb npoTeoniTMyHUiA pepMeHT LWwnyHKa, |enzyme of the stomach that is secreted
LLIO BUAINAETLCA B HEAKTUBHOMY CTaHi. in an inactive state.

11. | Qnsa nikysanHs xsoporo byno BukopuctaHo |An anti-inflammatory agent that blocks the AcnipuH
npoTu3ananbHui 3acio, Lo 6nokye aito action of cyclooxygenase was used to treat | (aueTuncaniyunosa
LMKnookeureHas. Takum npoTtusanansHum | the patient. Such an anti-inflammatory agent kucnota) /
3acobom e: is:..... Aspirin (acetylsalicylic

acid)

12. | LuToxiMiyHNM OCiZKEHHSM BUSBNEHO Cytochemical research has revealed a high

BMCOKMM BMICT B LUUTOMNNA3Mi KNiTUH
rigponiTMyHuXx hepmeHTiB. [1po akTUBHICTL
SKUX OpraHen CBig4nTb Len dakT?

content of hydrolytic enzymes in the
cytoplasm of cells. What organelles' activity
does this fact indicate?

Nizocomu / Lysosome




Peryasiniss pepmMeHTaTUBHUX NpoiueciB. IHTi0iTOpu Ta akTuBaTopu (pepmMeHTIB. MeaMUYHA €H3UMOJIOTIsA

Regulation of enzymatic processes. Enzyme inhibitors and activators. Medical enzymology

MpaBunbHa BignoBiab /

[uTaHHs Question MosicHiTb Bignosiab / Explain your answer
3n Correct answer
1. | [o BigaineHHs iHTeHCUBHOI Tepanii A 50-year-old woman was admitted to the A .

. : : . : Y . . cnapTatamiHo-
[OCTaBNEHo XxiHKy, 50 pokis, 3 AiarHo3om - |intensive care unit with a diagnosis of
. ) ) L ) . . TpaHcepasn /
IH(hapKT MioKapaa. AKTUBHICTb SKOTO myocardial infarction. Which enzyme activity Aspartate
thepmeHTy 6yae nigBMLLEHOK NPOTArOM will be increased during the first two days? SP
; aminotransferase
nepLUnx gBox aib?
2. | Akun mapkep cnig BusHayatw, konu iHgapkT [ What marker can be detected when . ,
: . o ) TponoHiH | / Troponin |
Miokapza TpuBae 7 OHiB? myocardial infarction lasts for 7 days?
3. | B opraHiami icHye n'atb i3odopm There are five isoforms of lactate
naktataerigporeHasu (JI4I) Ta Tpu dehydrogenase (LDH) and three isoforms of
i30dhopmu kpeatuHkiHa3m (KK). AkTusHicTb  |creatine kinase (CK) in the body. The nar1-2 ra KK-MB/
cepuesoi JIAI Ta KK € Baxnmsumm activity of cardiac LDH and CK are important| LDH1-2 and CK -MB
NoKasHWKaMm npu iHpapKTi Miokapay. indicators in myocardial infarction. Specify
BkaxiTb cepLeBi i3oepMeHTH. the cardiac isoenzymes.
4. | [o nikapHi WwnuTanisoBaHo nawieHTa 3 A patient is admitted to the hospital with a
nonepegHiM diarHoO30M: rocTpuit naHkpeaTuT. | preliminary diagnosis of acute pancreatitis. Anba-aminasu /
AKTVBHICTb 5IKOro dhepMeHTy B KpoBi Ta cevi |What enzyme in the blood and urine is Alpha-amylases
Oyge pi3ko nigsuLieHa y Lbomy pasi? significantly elevated in this situation?
5. |Y xBoporo 55 pokis 3 Hanagom 6onto 3a A 55-year-old patient with chest pain lasting
rpyaHuHoto TpueanicTio noHag 20 xeunuH | for more than 20 minutes is diagnosed with
BM3HAYEHWUI FOCTPUI KOPOHAPHMI cMHAPOM. |acute coronary syndrome. What myocardial TponoHiHm |, T/
FAknin Mapkep HeKpPO3y MiokapAay HanexuTb |necrosis marker is included in the standard Troponins I, T
[0 CTaHAapTy AiarHOCTUKW iHDapKTy diagnosis of myocardial infarction?
Miokapaa?
6. |MauieHT, 40 pokis, 3BepHyBCs [0 nikaps 3i | A 40-year-old patient presents with pressing
ckaproto Ha 6inb 3a rpyauHoto cTrckaroyoro | (constricting) chest pain. The patient's body
xapakrepy. Maca Tina nauieHta B Mexax | weight is within normal limits, blood pressure
HopMK, apTepianbHuit Tuck 150/90 mm is 150/90 mmHg, cholesterol level is 7.21 ToonoHikn /
pT.CT., piBeHb Xonectepon — 7,21 mmons/n, [mmol/L, blood glucose is 4.8 mmol/L. What 'Ir'Jroponins

[MoK03a KpoBi — 4,8 Mmonb/n. Ak
nabopaTopHMi TECT HeOBXiaHWI ANs
BMKMKOYEHHS TOCTPOrO KOPOHAPHOTO
cuHgpomy?

laboratory test is necessary to exclude acute
coronary syndrome?




Ne

MutanHsa

Question

[MpaBunbHa BianoBiab /

MosicHiTb BignoBiab / Explain your answer

an Correct answer
7. | Xsopun M., 50 pokis, noctynus fo BigaineHHs |A 50-year old patient presents with acute
3i ckapramu Ha rocTpun Binb 3a rpyauHoto. | chest pain. What laboratory tests should be Tponoinut /
FAki nabopaTopHi TecTn HeobxigHo 3pobuTn | performed for early diagnosis of a possible Troponins
LibOMY XBOPOMY AN5 paHHbOI giarHocTuk | myocardial infarction? P
MOXIIMBOTO iHapKTy Miokapaa?
8. |Y xBoporo 57-Mv pokiB BUSIBNEHO niauLleHHs | A 57-year-old patient has elevated levels CepLieBuit M'513
aktusHocTi (pepmenTiB AcAT, NIAM,2, KOK. |of AST, LDH1,2, and CK enzymes. (kapaiomiounTy) /
3 naTonoriyHuM npouecom B sikomy opradi | The pathological process in what organ can Heart muscle
Lie Moxe ByTn nNoB’s3aHO? this be associated with? (cardiomyocytes)
9. |Y xsoporo yepes 12 roguH nicns roctporo (12 hours after an acute attack of chest pain,
Hanapy 3arpyanHHoro 6onto B cuposaTtli  [the patient's blood serum showed a sharp InchapkT Miokapaa /
KPOBI PI3KO MiABULLMIIACE aKTUBHICTb increase in aspartate aminotransferase Myocardial infarction
acnapratamiHoTpaHcdepasu. HasgiTb activity. Specify the pathology for which
naTonorito, Ans AKoI XapakTepHi Ui 3MiHW.  |these changes are characteristic.
10. | [iarHOCTUYHUM TECTOM NPKW rOCTPUX The diagnostic test for acute pancreatitis is
NaHKpeaTuTax € BU3HAYEHHS B Cedi performed to determine the activity of what _
aKTUBHOCTI (hepMeHTY: enzyme in urine: Awinasa / Amylase
11. |Y XBOpOro Ha rocTpui naHkpeaTut y kposi | A patient with acute pancreatitis has a sharp
Ta Ceui pi3ko NigBuLLEHa aKTUBHICTb increase in enzyme activity in their blood a-Aminasn /
thepmeHTy. HasgiTb 1oro: and urine. Specify these enzymes: a-Amylases
12. | Has3BiTb hepMeHT, BU3Ha4YeHHs akTuBHOCTi | Specify the enzyme the activity of which in _
SIKOTO B KPOBI € HalbinbLL iHpopmaTuBHIM B|the blood is most informative in the first Kpeatwticpoccpokitaan /
nepLLi roAvHKW Micns iHgapKTy Miokapaa. hours after myocardial infarction. Creatme
phosphokinase
13. |Y XBOpOro — rocTpui naHkpeaTur. FAKki The patient has acute pancreatitis. What IHriGiTopn npoTeas
npenapaTi NoBUHEH Npu3HaunTy nikap, wo6| medications should the doctor administer to | (tpacunon, koTpukan)
YHUKHYTV ayToni3y NigLunyHKoBoi 3ano3un? | prevent autolysis of the pancreas? | Protease inhibitors
(trasilol, contrycal)
14. | XBOPOMY NOCTaBWUIN JiarHo3 — iHpapKT The patient was diagnosed with myocardial

MioKapZa. XapakTepHOt 03HAKOK LibOro
3aXBOPIOBAHHA € CYTTEBE MIABULLEHHS B
KPOBI aKTUBHOCTI.

infarction. A characteristic feature of this
disease is a significant increase in the blood
of what substance ?

Kpeatunocdo-kiHasu
| Creatine
phosphokinase
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Ne MuTaHHs Question MpagunbHa sianosige / MosicHiTb BignoBiab / Explain your answer
an Correct answer

15. | XBopwui 49-Tu pokiB, Bogii 3a npocbecieto, |A 49-year-old driver complains of
CKapXWUTbCA Ha HECTEPNHI cTuckatodi oni 3a|unbearable crushing chest pain that radiates
rPYAMHOLO, LWL «BigAalTb» B 06nacTb wui. |to the neck area. On examination his FocTpui iHdapkT
OB’eKTWBHO: CTaH TshkKuiA, BrigicTb, TOHM | condition is serious, there is pallor, the heart Miokapga /
cepus ocnabneni. JlabopaTtopHi sounds are weakened. Laboratory tests Acute myocardial
0BCTeXeHHs nokasanu BUCOKY akTMBHICTL | show high activity of creatine kinase and infarction
kpeaTuHkiHasm i JIAM1. [ng skoro LDH1. What disease is characterized by
3aXBOPIOBAHHS XapaKTepHi Taki cumntomu? |these symptoms?

16. | [ns nonepekeHHs Hanazis rocTporo To prevent attacks of acute pancreatitis, the
naHKpeaTuTy nikap npusHaume Tpacunon  |doctor prescribed trasilol (contrycal, gordox), Tpuncuny /
(KOHTpWKan, ropfaoKc), k1A € iHribitopom  |which is an inhibitor of what enzyme? Trypsin
hepmeHTy?

17. | AKTUBHICTb AKX hepmeHTiB cnig BusHadvatv | What enzymes should be determined for KpeaTuHkiHasu,
3 [iarHOCTWUYHOHO Ta MPOrHOCTUYHOK MeTOH, | diagnostic and prognostic purposes if a anaHiHamiHo-
SIKLLO B KITiHIKY NOCTYNWB XBOPWIA 3 patient with heart muscle pathology is TpaHcepasn Ta
NaTonorieto cepLeBoro m'siza? admitted to the hospital? acnaprtaTamiHo-

TpaHcdepasm /
Creatine kinases,
alanine
aminotransferase and
aspartate
aminotransferase

18. |DepmMeHTH LLIMPOKO BUKOPUCTOBYKOTLCS K | Enzymes are widely used as medical drugs.
nikapcoki npenapatu. Akuin 3 HaBegeHnx | What enzyme is used to treat leukemia? AcnapariHasa /
(hePMEHTIB BUKOPUCTOBYETLCS ANS asparaginase
NiKyBaHHs NEeKo3iB?

19. |Y 46-pivyHOI XiHKM Nporpecytoda M’'s30Ba The 46-year-old woman is diagnosed with KpeaTtuHdocgo
ancTpodist. Akuia 3 HxYe nepepaxoBaHux | progressive muscular dystrophy. What kiHasa /
BioxiMiyHMX MOKa3HWKiB Mae aiarHocTuyHe | biochemical indicator is diagnostically Creatine
3HAYEHHS Y LibOMY BUNagKy? significant in this situation? phosphokinase

20. |EH3nmoTepanist — HanpsIMOK MeauyHoi Enzyme therapy is a branch of medical

€H31MONOTril, NOB'A3aHWN i3 3aCTOCYBaHHAM
(hepMeHTIB 41151 NiKyBaHHS PI3HIX 3aXBOPHOBaHb.
HasBiTb (hepMeHT, L0 3aCTOCOBYETLCS NPY
niKyBaHHi iH(apKTy Miokapaa.

enzymology involving the use of enzymes to
treatment various diseases. Specify the
enzyme used in the treatment of myocardial
infarction.

CrpenTokiHasa /
Streptokinase

11




Ne MuTaHHs Question MpagunbHa sianosige / MosicHiTb BignoBiab / Explain your answer
an Correct answer
21. |EH3MmMoTepanis — HanpsMOK MeauyHol Enzyme therapy is a branch of medical
€H31MONOril, NOB’A3aHWN i3 3acToCyBaHHAM | enzymology involving the use of enzymes to
(hepMeHTIB A5 NikyBaHHA PisHNX 3aXBOPHOBaHb. | treat various diseases. Specify the enzyme KonareHasa /
HasBiTb (hepMeHT, Lo 3acTocoByeTbcA B |used in complex therapy to eliminate Collagenase
KOMMIEKCHil Tepanii no ycyHeHHo Habpsikis, |edema, hematomas, and keloid scars.
remaTom, KenoigHux pyouis.
22. |60-piyHMn YoNoBIK 3BepHYBCS A0 Nikaps A 60-year-old man complains of chest pain.
nicnst nosisv 6onto B rpyaHin kniTu. Y cposartui | A significant increase in activity of creatine
KPOBI BUSIBIIEHO 3HAYHE HAPOCTaHHSA phosphokinase and its MB isoform, CenLesil wsia | Heart
aKTVBHOCTI (hepMeHTiB: kpeaTuHdocdokiHasy |aspartate aminotransferase is detected in Pt |
Ta ii MB-i3ochopmu, acnaptatamiHotpaHc- | his blood serum. What tissue is affected by muscle
(hepasu. [po po3BMTOK NATONOTYHOTO these changes?
npovLecy B SKil TKaHWHI CBigYaTh Li 3MiHN?
23. |Y KNiTMHaX cromnyyHol TKaHUHK yTBOPIOTLCA |Enzymes and other active substances are
(hePMEHTU Ta iHLLI aKTUBHI PEYOBUHM, produced in connective tissue cells,
SKi perymiotTh 11 WiNbHICTb | NPOHUKHICTL.  |regulating its density and permeability. What Nligasa / Lidase
Aknin hepMeHTHWIA Npenapat BUKOPUCTO- | enzyme preparation is used to loosen and
BYETHCA 3 METO PO3NyLLEHHs i migBuLLeHHs |increase the permeability of connective
NPOHWKHOCTI CNOMYYHOTKAHUHHWX YTBOPEHL? |tissue formations?
24. | [o nikapHi goctaeneHo xsoporo 3 onikamu | A patient with skin burns was brought to the
LKipW. [N OYMLLEHHS paH Big MEPTBUX hospital. To clean the wounds of dead tissue
TKaHWH Ta Cnu3y nikap Ang oKanbHoro and mucus, the doctor prescribed an Tpuncu / Trypsin
NiKyBaHHs NPU3HaYMB PepMEHTHNN enzyme preparation for local treatment.
npenapart. HasBiTb Lien npenapar: Specify this preparation:
25. | o kapgionoriyHoro BigaineHHs rocnitani- A patient with acute myocardial infarction
30BaHO XBOPOrO 3 iHpapKTOM MiokapAaa was admitted to the cardiology department. .
B rocTpin ¢hasi. Ans nisucy Tpombis Specify the enzyme used in the first few CTpeﬂTOK!Ha3a /
Yy KOPOHAPHWUX CyAMHaxX B NepLLi roanHM hours to lyse thrombi in the coronary Streptokinase
BMKOPUCTOBYKOTb (PEPMEHT. vessels....
26. |What enzyme increases its activity in the patient's blood during a myocardial infarction?
Creatine
phosphokinase MB
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3arajpHa XapakTepucTUKA BiTaMiHiB. JKUpPOpo34YnHHI BiTAMiHU

General characteristics of vitamins. Fat-soluble vitamins

Ne an

MutanHsa

Questions

MpaBunbHa BignoBiab /
Correct answer

MosicHiTb BignoBigb / Explain your answer

BariTHin 3 Aekinbkoma MUMOBISIbHUMMU
abopTamu B aHamMHesi Npu3HadeHa Tepanisi

A pregnant woman with a spontaneous
abortion in her medical history is prescribed

o-Tokodepon

BiTaMiH E) /
BiTaMiHHUMK npenapaTtamu. Akui BitamiH | vitamin therapy. What vitamin promotes cg-Tocophe)rol
CMPUSIE BUHOLLYBAHHIO BariTHOCTI? pregnancy? (vitamin E)
2. |MocTTpaHcnauinHa mogudikallis BitamiHo- | Post-translational modification of vitamin- o
L : . . Bitamin K (rpyna
3anexHux gakTtopis 3cigaHHs kposi nonsrae | dependent blood clotting factors involves HAchTOXIHOHY) /
Yy NEPEeTBOPEHHI 3aruLLKY rMyTaMiHOBOI the conversion of residual glutamic acid to Vitamin Ky
KMCIOTM B Y-kapboKCUrnyTamiHoBy. y-carboxyglutamic acid. Specify a vitamin (naphthoquinone
YKaxiTb He0BXigHUI ANs LbOro BiTaMiH, cofactor for carboxylation required for this P roS )
LYo € KOaKTOPOM KapBOKCUMHOBAHHS. process. group
3. |Y nauieHTkm, ska npuimae HeoankymapuH | A patient taking neodycumarine for thrombo-
y 3B’A3KY i3 TpombBobnebiTom, BUHUKNA phlebitis develops bleeding. What drug _ '
KPOBOTOUMBICTb. HAkuit Npenapart HeobxiaHo |should be prescribed? Bikacon / Vicasol
NPU3HAYUTN?
4. |Y nauieHTa remepanonis (NopyLUEHHs! The patient has hemeralopia (impaired
30pOBOI apanTaLii y Tempsisi). Akun visual adaptation in the dark). What vitamin ReTMHOHY ayetar
BITAMiHHWI 3aci6 BNNMBaE Ha CUHTE3 supplement affects the synthesis of visual | (BiTamii A) / Retinol
30pOBOro Nypnypy Ta NokpaLlye 3ip? purple and improves vision? acetate (vitamin A)
5. |Y nayieHta - gediumTt Bitaminy D. The patient has a vitamin D deficiency.
BcmokTyBaHHs sikoro GioreHHoro enemenTy | What biogenic element will be absorbed . .
nopyLINTLCA? poorly? Kanbujto / Calcium
6. |OuTuHa, 3 micsaui, nepebysae Ha wry4yHomy |A 3-month-old baby is bottle-fed since 1 month

BMroZoByBaHHi 3 1 Micaus xuTTs. BitamiH [
3 NPOQhiNakTUYHOK METOIO HE OTPUMYBara.
[pu 06’eKTUBHOMY OBCTEXEHH] BU3HAYaETLCA
CNIMOLLEHHS | 06NNCIHHS NOTUANL, BENWKe
TiM'4k0 3x3 cM, kpai M'siki. Lo € npuynHoto
LUMX 3MiH?

of age. She has not received vitamin D

for preventive purposes. An objective
examination reveals flattening and baldness
of the back of the head, a large fontanelle
measuring 3x3 cm, and soft edges. What is
the cause of these changes?

lnositamiHo3 [1
(paxit) /
Hypovitaminosis D
(rickets)
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[MpaBunbHa BianoBiab /

Ne 3n MuTaHHs Questions Correct answer MosicHiTb Bignosigb / Explain your answer

7. | Mig vac pocnimkeHHs navieHTa Bikom 49 pokis | Examination of a 49-year-old patient reveals
BUSIBIIEHO CyTTeBe 3BiMbLUEeHHs Yacy 3cinanHs |a significant increase in blood clotting time, BitamiH K (rpyna
KpOBI, LLIMYHKOBO-KILLIKOBI KPOBOTEMI Ta gastrointestinal bleeding and subcutaneous HadTOXiHOHY) /
niaLKipHi kpososunuBN. Hectaveto sikoro  |hemorrhages. What vitamin deficiency can Vitamin K
BiTaMiHy MOXHa MOACHUTK Taki cumnTomn?  |explain these symptoms? (naphthoquinone

group)

8. |lpu napofoHTO3i XBOPOMY NPU3HAYMIU To treat periodontitis, the patient is
XMPOPO34MHHWIA BiTaMiHHUIA Npenapart, wo |prescribed a fat-soluble vitamin that actively
Bepe aKTMBHY y4acTb B OKUCHO-BIAHOBHUX | participates in redox processes in the body.
npoLecax B opraHiami. AHTUOKCUAAHT € The antioxidant is a growth factor, PeTuHony aLerar
(haKTOpPOM pOCTy, aHTUKcepoTanbMiyHuM, |antixerophthalmic and ensures normal (BiTani A>)/ / Retinol
3abe3nevye HopMmanbHuUi 3ip. Y ctomatono- | vision. In dental practice, it is used acetate (vitamin A)
MYHi NPaKTUL BUKOPUCTOBYIOTLCS 415 to accelerate epithelialization in diseases
MPUCKOPeHHS eniTenisavii npy 3axsoptoBanHsix | of the mucous membranes in periodontitis.
CNn30BMX 060MOHOK MPK NAPOAOHTO3i. Specify this drug.
BkaxiTb Len npenapar:

9. |Y anTuHKM 9-Tn MicALiB cnocTepiraoTbCs: A 9-month-old child has delayed teething,
3aniaHine npopisyBaHHs 3y6iB, nopyweHHs |abnormal teething order, and a change
nopsiAKy NpopidyBaHHs, 3MiHa koHdirypauyis |in the configuration of the upper jaw in the
BEPXHBOI LENenk y ropu3oHTanbHOMY horizontal direction (‘high palate”). PaHHil paxiT /
HanpsaMKy ("sucoke nidHebiHHs"). Microscopically, the teeth show uneven Earl riF():kets
MikpockoniyHo B 3ybax HepiBHOMipHa MiHe- | mineralization of the enamel, wrinkled enamel y
paniaaLjis emarni, 3MopLUeHi emManesi npuamy, | prisms, some vacuolated, enlargement of
[esKi BaKyosi30BaHi, PO3LMPEHHS 30HU the predentin zone, and isolated dentine.
npeaeHTuHy. fAke 3axsoproBaHHs y antuHn? |What disease does the child have?

10. |Y mantoka 9 micsis crocTtepiraeTses A 9-month-old baby has delayed tooth

3aTpuUMaHHs Po3BUTKY 3yDiB Ta MOAOBXYETHCA
CTPOK 3apOLLEHHS TiM'siuKka, CnabkicTb

Ta MITAMBICTb. AKWA BUL riNOBITAMIHO3Y
Moxe 6yTi y Mantoka?

development and prolonged closure of the
fontanelle, weakness and sweating. What
type of hypovitaminosis can this baby have?

lnositamiHo3 D /
Hypovitaminosis D
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Ne an

MutanHsa

Questions

[MpaBunbHa BianoBiab /
Correct answer

MosicHiTb Bignosigb / Explain your answer

11.

Mig vac ornsigy ctyaeHTa nikapem 6yno
BMSIBIIEHO CYXICTb Ta 3POrOBiHHS LLUKIPW Ha
NiKTAX Ta KoniHax. Ha WKipi CigHMLb, CTEroH
Ta JIUTOK 3POrOBIHHA eNiTenito, AKLLIO MPOBECTY
PYKOI0, Bif4yBa€ETLCA LWOPCTKYBATICTb LUKIPK
LMX JINSHOK, Sike HaragyBario «rycsdy LUKIpY».
CTy[EeHT TakoX CKap)XMBCS Ha NOTipLUEHHS!
30py B CyTiHKaX. Ake i3 HaBeLeHWX
3aXBOPIOBAHb MOXHA NpUNyCcTUTIA?

On examination the doctor finds dryness
and keratinization of the skin on the elbows
and knees. On the skin of the buttocks,
thighs and calves, there is keratinization of
the epithelium When touched with a hand,
the skin in these areas is rough, resembling
‘goose bumps.” The patient also complaines
of impaired vision in dim light. What disease
can be suspected?

linositamiHo3 A /
Hypovitaminosis A

12.

Y AUTWHYM BikoM 18 MicsLiB cnocTepiraeTbes
0BMMCIHHA NOTUNKL, HECMOKIMHMI COH Ta
nigsuLLeHa NiTNMBICTb. ke 3aXBOPIHOBAHHS
WIMOBIPHO Y HEMOBNATU?

An 18-month-old child has baldness on the
back of the head, restless sleep, and
increased sweating. Specify the disease
to be present in the infant?

Paxit / Rickets

13.

Y xopi NnpoBeAeHHs MEANYHOrO ornsgy
CTYZEHTIB, Nikap 3BepHYB yBary Ha xronus
24-x pokiB 3 poctoM 176 cM Ta Macolo Tina
68 Kr, y SKoro cnoctepiranach CyxicTb LKipK
Ta rinepkepatos. MNpu oghTanbmMonoriyHomy
06CTEeXeHHI BUSIBNEHE CYTTEBE 3HIMKEHHS
FOCTPOTM CYTIHKOBOIO 30pYy. Y XapyyBaHHi
CTyZEHTa NPaKTUYHO HIKOIK He By BKITHOYEHI
B paLjioH MOMOYHI MPOAYKTH, OBOMI Ta (OPYKTL.
Fke i3 3a3HaYEHMX 3aXBOPIOBaHb MOXHA
npunycTuTn?

During a medical check-up of students, the
doctor noticed a 24-year-old man with a
height of 176 cm and a body weight of 68 kg,
who had dry skin and hyperkeratosis.
Ophthalmological examination revealed a
significant decrease in twilight vision acuity.
The student's diet almost never included
dairy products, vegetables or fruit. What
condition can be suspected?

linositTamiHo3 A /
Hypovitaminosis A

14.

[iBunHa Bikom 17 pokiB 3BepHynacs 4o cimein-
HOTo nikaps 3i Ckapramu Ha KBOMICTb, NOCTiAHY
CTOMIIOBAHICTb, APATIBNMBICTb, NiABULLEHY
COHIMMBICTb, NOMPLLEHHS KOHLEHTpaLLiT yBaru,
noripLIeHHs cyTiHKoBOro 30py. CBOE Xapuy-
BaHHS BBaXXa€ 3a0BiNbHUM, BXMBae Xnibo-
BynoyHi, MakapoHHi Ta koBbacHi BUpobw,
KOHCEPBW, COMNOAOLLI, kaBy, 6e3anKoronbHi
razoBaHi Hanoi. [lo6oBui xap4oBuit paLlioH
(PaKTUYHO He MICTUTL rapsiui CTpaBu, canaTtu,
CBiXi (DpYKTM Ta OBOMI, HATyparnbHi PPyKTOBI
coku. [ig yac ornsay AiB4MHM nikap 3BepHYB

A 17-year-old girl presents with weakness,
constant fatigue, irritability, increased
sleepiness, impaired concentration, and
impaired twilight vision. She considers her
diet to be satisfactory, consuming bread and
bakery products, pasta and sausage products,
canned foods, sweets, coffee, and non-alco-
holic carbonated beverages. The daily diet
does not include hot meals, salads, fresh
fruits and vegetables, or natural fruit juices.
On examination, the doctor noticed several
bruises on her arms and knees, cyanosis

Bitaminis AiC/
Vitamins A and C
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Ne an

MutanHsa

Questions

[MpaBunbHa BianoBiab /

MosicHiTb Bignosigb / Explain your answer

Correct answer
yBary Ha Kinbka CUHLB Ha pykax, koniHax, | of the nose, lips, nails, and gums, isolated
LjiaHO3 HOCa, ry6, HirTiB, ICEH, NOOAMHOKI petechial skin hemorrhages, pale and dry skin,
neTexianbHi LWKIpHi kpoBoBuUnMBK, BrigicTe | pronounced hyperkeratosis of the elbow joint
| CyxiCTb LUKIpK, BUpaXeHWi rinepkepato3  |area, and keratinization of the hair follicles.
AinsHku niktbosoro cyrnoba, oporosiHHg | What ingredients are missing in the diet?
BOJTOCAHWX (hONiKyNiB. AKUX IHrpedieHTiB,
He BICTa4ae Y Xap4OBOMY paLlioHi?
15.  |Matu 22-micsauHoro xnon4uka 3sepHynacs | The mother of a 22-month-old boy consulted
[0 nikaps 3i ckapramu Ha noraHe HabupaHHs |a doctor because of poor weight gain and
Baru Ta xynoby B autunn. Fogye rpyaHum  |thinness in her child. She breastfeeds on
MOJIOKOM Ha BUMOTY, HE MeHLUE 5 pasiB demand, at least 5 times a day. The boy's
Ha feHb. Bara Ta 3pict xnonuuka Hwk4e 3-ro |weight and height are below the 3rd standard
CTaHOaPTHOrO BiAXWUNeHHs Ans ioro Biky.  |deviation for his age. He has an X-shaped Bitamity D /
Y Hboro x-nogibHa gechopmallis Hir Ta deformity of the legs and thickened wrists. Vitamin D
notoBLYeHi 3an'acTs. MNpu nabopatopHomy  |Laboratory tests show elevated levels of
LOCIIMKEHHI NigBULLEHW PIBEHb NYXHOI alkaline phosphatase. What vitamin deficiency
(ocpatasn. JediuuT SKkoro BitamiHy is most likely to cause this condition in a child?
HanbiNbLL IMOBIPHO CMIPUYMHMB NOZIBHNN
CTaH y OUTUHU?
16. |Y XBOpMX i3 3aKynoprOBaHHAM 3arasnbHol Patients with obstruction of the common bile
XOBYHOI MPOTOKM BUHWKAKOTL remoparil, duct experience hemorrhages associated Bitam .
S NS A . . P itamit K / Vitamin K
NOB’Ai3aHi 3 NOraHMM 3acBOEHHAM BiTamiHy: |with poor vitamin absorption. Specify this
vitamne.
17. | OkynicT BusBMB y xBOpOro 36inbLueHHs yacy | An ophthalmologist found that the patient's
apanTaujii oka A0 TempsBi. HepocTatHicTb |eyes to.ok anger_tq adjust to darkness._ Bitani A/ Vitamin A
SIKOro BiTaMiHy MOXe 6yTU MPUYMHOI0 What vitamin deficiency could cause this
[aHOT0 CUMNTOMY? symptom?
18. | IHcTuTyT reponTonorii moaam noxunoro Biky | The Institute of Gerontology advises elderly
paauTb BXMBATW KOMNMEKC BiTaMiHiB, Wo  |people to take a vitamin complex containing |  AHTUOKCWAAHTHY /
MiCTUTb BiTaMmiH E. Aky ronosHy dyHkuito  |vitamin E. What is its primary function? Antioxidant
BiH BUKOHYE?
19.  |JlikyBaHHS UTWHW, XBOPOI Ha paxiT, Treatment of a child with rickets using [opyLueHHs
3a gonomoroto BitamiHy D3 He aano vitamin D3 did not produce positive results. ri4POKCUNIOBAHHSA

MO3NTWUBHOrO pe3ynbTarty. fAka HanbinbLu
MMOBIPHA NPUYMHA HeeheKTUBHOCTI
niKyBaHHsA?

What is the most likely reason for the
treatment's ineffectiveness?

BiTamiHy D3 / Impaired
hydroxylation of
vitamin D3
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[MpaBunbHa BianoBiab /

Ne 3n MuTaHHs Questions C MosicHiTb Bignosigb / Explain your answer
orrect answer
20. |Y xBopux 3 HempoxigHicTto xoB4oBwmBigHUX | Patients with bile duct obstruction
LWNSXIB NOMIPLIYETLCS 3ropTaHHS KPOBI, experience impaired blood clotting and
BMHUKAIOTb KPOBOTEM, LU0 € HACMIAKOM bleeding as a result of insufficient vitamin BitamiH K / Vitamin K
HeOCTaTHbOrO 3aCBOEHHS BITAMIHY. absorption. specify this vitamin.
21. |Y xBOpOro cnocrepiraeTbCsa NopyLUEHHs! The patient has impaired twilight vision and
CYTIHKOBOTO 30pY, CyXiCTb KOH'HOHKTUBY i dryness of the conjunctiva and cornea.
poriku. Taki 3MiHM MOXyTb ByTn Hacnigkom | These changes may be the result of Bitaminy A / Vitamin A
peqiunTy. ... deficiency of ...
22. |[pw sakomy rinosiTamiHO3i cnocTtepiraetbes | In what hypovitaminosis are simultaneous
OfiHOYacHe NOpYLUEHHS penpOaYKTUBHOI reproductive dysfunction and skeletal
(yHKLUii Ta gucTpoddis ckeneTHux M'a3iB? | muscle dystrophy observed? Bitaminy E / Vitamin E
23. |Y [BOPIYHOI AUTUHM CnOCTEpIraeTbCs A 2-year-old child has intestinal dysbiosis,
KMLWKOBUI AncbakTepios, Ha TNi SKOro resulting in hemorrhagic syndrome. What is , o
o . .| Oediumt Bitaminy K /
PO3BMHYBCS remopariyHnid cuHapoM. Lo € [the most likely cause of hemorrhages in this Vitami .
oyt o . : itamin K deficiency
HanbIiNbLL BipOrigHOK NpuyKHOK remoparin | child?
y Uil AUTUHU?
24. |Y HOBOHAPOKEHOI ANTUHM 3'ABUSTUCH A newborn baby develops symptoms of € kodhakTopom
CUMMTOMM remopariyHoi XxBopobu y 38’a3ky  |hemorrhagic disease due to hypovitaminosis y-rnytamar-
3 rinositamiHo3om K. Possutok 3axsoptoaHHsi | K. The development of the disease is due to | kapbokcunasm / Itis a
obymoenenuit BionoriyHoro ponnto BitamiHy K. | the biological role of vitamin K. Specify it. | cofactor of y-glutamate
Ha3BiTb, sIKOK came? carboxylase
25. | XBOpOI, sika nepeHecria MacTekToMmito y 38'a3ky |A patient who underwent mastectomy due
3 pakoMm MOMOYHOI 3ano3u, bys npuHadeHuin |to breast cancer is prescribed a course of Tokocbepona auetar
Kypc NpoMeHeBoi Tepanii. Akui 3 nepepaxo- [radiation therapy. What vitamin preparations (siTamiH E) /
BaHVIX BiTaMiHHWX npenapariB Mae BupaxeHy |have a pronounced radioprotective effect Tocopherol acetate
pasionpoTEKTOPHY Aito, 3yMOBIIEHY due to its antioxidant activity? (vitamin E)
AHTUOKCUAHTHOK aKTUBHICTIO?
26. |Y xBOpOro nicns BuaaneHHs xoB4Horo Mixypa | After removal of the gallbladder, the patient
YTPYAHEHI npoLecy BCMOKTyBaHHS kanblito | has difficulty absorbing calcium in the small Bitami
i : oL ) TP . iTamiHy D3 /
B TOHKi kuwuui. [pusHaveHHs skoro BitamiHy |intestine. What vitamin will stimulate this Vitamin D3

Byne cTumyntoBaTK Len npouec?

process?
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[MpaBunbHa BianoBiab /

Ne 3n MuTaHHs Questions MosicHiTb Bignosigb / Explain your answer
Correct answer
27. |[Ans nonepemKeHHs nicnsionepadinHoi kposo- | To prevent postoperative bleeding, a six- KanBOKCHIOBAHHS
TeYi LeCTUPIYHIA OUTUHI pekoMmeHoBaHo | year-old child is recommended to take vicasol, ?ﬂ AMIHOBOI
npuiMaTy Bikacon — CUHTETUYHWA aHanor  |a synthetic analogue of vitamin K. Specify I¥VICJ'IOTI/I |
BiTamiHy K. YKaxiTb, siki noctTpaHcnauinHi - |what post-translational changes in blood .
Carboxylation

3MiHU (PaKTOPIB 3ropTaHHs KPOBI aKTUBI3YHOTHLCA
nig, BNAYBOM Bikacony?

clotting factors are activated under the
influence of vicasol.

of glutamic acid

28. |Y xBOpOro cnocrepiraeTbCs NopyLUEHHs! The patient has impaired vision — nyctalopia
30py — remeparonis (Kypsya crinota). (night blindness). What vitamin supplement PeTuHony auerar /
Fkui BiTamMiHHWIA Npenapat NoTpiGHO should the patient take to restore their Retinol acetate
BXXMBATW XBOPOMY, LL0B BiHOBUTK 3ip? vision?

29. |Mpu 0B6CTEXEHHI ANTUHYM NiKap BUSBUB On examination of the child, the doctor found 1,25-rigpokCMXOre-
03Hakw paxity. HegoctatHicTb sikoi cnonyku | the signs of rickets. The deficiency of what | Kansupchepony /
B OpraHiami 4uTuHU cnipusie possuTKy Loro (compound in a child's body contributes to 1,25-Dihydroxychole-
3aXBOPIOBAHHA? the development of this disease? ’ calciferol

30. |BHacnigok nocttpaHcns-LinHnx 3miH aesikux | Due to post-translational modifications of
Binkis, Wwo 6epyTb y4acTb B 3ropTaHHi KpoBi, | certain proteins involved in blood clotting,
30Kpema npoTpoM6iHy, BOHW HabyBaTb particularly prothrombin, they acquire the Bitaminy K / Vitamin K
3AaTHICTb 3B'A3yBaTK KanbLin. Akuia BiTamiH | ability to bind calcium. What vitamin is
Bepe yyacTb y LbOMy NpoLeci? involved in this process?

31. |Mpw ornsagi autunm 11-Tn micadis negiatp | On examination of an 11-month-old child, a
BMSIBIB BUKPUBIEHHS KICTOK HUXKHIX KiHLIBOK | pediatrician finds curvature of the lower limb XorekansLucbepony /
| 3aTPUMKY MiHepanisauji KicTok Yepena. bones and delayed mineralization of the Cholecalciferol
HepoctatHicTb sikoro Bitaminy npuasoauts | skull bones. What vitamin deficiency resuts
[0 [aHoi naTonorii? in this pathology?

32. |Y xiHkn 35-T1 pokiB 3 XpOHiYHMM 3axBopto- |A 35-year-old woman with chronic kidney
BaHHAM HUPOK PO3BMHYBCS OCTEONOPO3. disease develops osteoporosis. What 1.25-gurigpokcn-D3 /
[ediunT [Koi 3 HUXYE NepepaxoBaHnX deficiency is the main cause of this ’1 25-dihydroxy-D3
PEYOBMH € OCHOBHOI MPUYMHOIO LIbOro complication? ’
YCKINaHEHHs?

33. |Y auTuHK Big3HavaeTbCs 3aTpumka npopisy- | The child has delayed teething and

BaHHs 3y6iB, HeNpaBuIbHE iX PO3TaLLyBaHHS.
Cnocrepiranacb y poTi, NosiBa TPILLMH Y KyTax
poTa. 3 HeOCTATHICTHO SIKOrO BiTaMiHy MOXe
OyTM NOB'A3aHWIN TaKui CTaH?

misaligned teeth. Cracks have appeared in
the corners of the mouth. What vitamin
deficiency can cause this condition?

Bitaminy A (peTiHon) /
Vitamin A (Retinol)
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34.

Y OUTUHU SICKPABO BUPAXEHi O3HAKW paxiTy.
PosnagiB TpaBneHHs He Big3Ha4aeTbCs.
[ntnHa Barato 3HaX0AMTHCA Ha COHLY.
[MpoTarom 4BOX MiCALiB AUTUHA
oTpumyBana BitamiH D3, npoTe nposiau
paxity He 3aMeHLWMnMcs. Yum moxHa
MOSICHUTY PO3BUTOK paxiTy y Li€i AUTUHU?

The child has pronounced symptoms of rickets.
There are no digestive disorders. The child
spends a lot of time in the sun. The child has
been receiving vitamin D3 for two months,
but the symptoms of rickets have not improved.
How can the development of rickets in this
child be explained?

[MOpYLIEHHAM CUHTE3Y
kanbyutpiony /
Impaired synthesis
of calcitriol

35. |Y mMopksi, rapByai Ta iHWmMX kopucHux oBodax | Carrots, pumpkins, and other orange-colored
MICTATLCS KapoTUHU. HegocTaTHicTb skoro | vegetables contain carotene. What vitamin PetuHony / Retinol
BiTaMiHy ycyBatoTb Lji pocnuHHi nirmeHTH? | deficiency is eliminated by these plant y

pigments?

36. |[o guTtayoi nikapHi nocTynuna aguTuHa A child is admitted to a children's hospital HKEHHS! DIBHS
3 03HaKamu paxity (aedopmaLiis KiCToK, with the signs of rickets (bone deformation, : P

: A ; kanbLito / Decreased
Ni3He 3apoCTaHHst TiM'sYKa Ta iH.). delayed closure of the fontanelle, etc.). calcium levels
[pm bioxiMiyHOMY aHanisi kKpoBi BiA3Ha4eHo. .. |Biochemical blood analysis reveals ...

37. | Akui BiTaMiH, 3aBAsKM rigpoobHOMY What vitamin with its hydrophobic side
BokoBomy pagukasny, BOyOOBYETbCS radical is incorporated into the phospholipid Tokodepon /

y chocchoninigHuin maTpukc BiomembpaH, matrix of biomembranes, stabilizing them Toco hperol
cTabiniayroun ix Ta BUKOHYHUM (DYHKLO and acting as a powerful bioantioxidant? P
MOTYXHOro Bi0aHTUOKCHAAHTY?

38. | XBOpOMY Ha NapofoHTo3 fikap npusHaume | A doctor prescribed vitamin A applications to Pict Ta
annikauii sitamiHy A. AKTuBaLjist KOro a patient with periodontitis. What process is | aucepeHLjtoBaHHs
npovecy nig BrrMBOM BiTaMmiHy A activated under the influence of vitamin Ato | «knitun / Cell growth
3abe3neyye nikyBanbHWN NPoLec? ensure the healing process? and differentiation

39. | Mpw XPOHIYHIN HUPKOBIN HELOCTATHOCTI Patients with chronic renal failure suffer from Bitamity D
Yy XBOPYMX CMOCTEPIraeTbCs 0CTEONOPO3 osteoporosis of bone tissue. What vitamin (karb I/ITOyHiH) |
KicTKOBOI TkaHUHM. [MopyLueHHs oBmiHy sikoro | deficiency accompanies this disease?  \kanell L

o Vitamin D (calcitonin)
BiTaMiHy CynNpOBOKYE Lie 3aXBOPHOBAHHS?
40. |OpHum 3 mexaHiamiB gii BitamiHy K € itoro | One of the action mechanisms of vitamin K

y4acTb y (PEPMEHTHIi cucTeM y-kapbokeurio-
BaHHs1 BinkoBWX (hakTopiB koarynswii Kposi,
MiHepani3aLii kicTok i 3y6iB 3aBasKu
NiABMLLEHHIO CNOPIAHEHOCTI IX MOSEKYN

[0 iOHIB KanbLito. fka amiHokucnoTa
Kap6OKCMNIETLEA Y Binkax?

is its participation in the enzyme system of
y-carboxylation of blood coagulation factors,
bone and tooth mineralization due to an
increase in the affinity of their molecules

to calcium ions. What amino acid is
carboxylated in these proteins?

[myTtamiHosa /
Glutamine
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41.

HepocrartHicTb BiTamiHy D y AiTel Buknukae
MOPYLLEHHS! KarnbLiieBO-h0CHOPHOr0 0OMiHY,
0CTEOManALito Ta PO3BUTOK paxiTy.
KanbLuTpion perynoe BCMOKTYBaHHS iOHIB
Ca?* y KMWEYHUKY Yepes iHAYKLt0 CUHTesY.

Vitamin D deficiency in children causes
calcium-phosphorus metabolism disorders,
osteomalacia and rickets. Calcitriol regulates
the absorption of Ca2* ions in the intestine
by inducing synthesis of ...

Ca?*-3B'A3y040r0
Binka B eHTepouuTax /
Ca?*-binding protein
in enterocytes

42. | OCHOBHUMM NPOSIBAMU PaXxiTy, LLO The main manifestations of rickets leading to|  linokanbujiemis i
NPU3BOAATb 40 NOPYLLEHHS kanbuudikauii  |impaired bone calcification are..... rinogoccpatemis /
KICTKOBOI TKaHWHMW, €.... Hypocalcemia and

hypophosphatemia

43. |Bigomo, Lo BBeaeHHs B opraHiam moguu | It is known that the introduction of the drug Biramin K (rpyna
nikapcbKoro npenapary Aikymaporny dicumarol into the human body causes a HAchTOXiHOHB) /
BMKNWKAE pi3Ke 3HWKEHHS B KPOBi BMICTY  [sharp decrease in the blood prothrombin Vitamin K
NPOTPOMBIHY Ta psdy iHLIMX BINKOBUX content and a number of other protein (naphthoquinone
thakTopiB 3ropTaHHs kposi. AHTMBITaMiHOM |factors of blood coagulation. Dicoumarol is phhog
SIKOro BiTaMiHy € AuKymapon? an antivitamin of what vitamin? group)

44. | XBopomy npusHayeHuit HeogukymapuH — | The patient is prescribed neodycumarine, an|  BitamiH K (rpyna
aHTUKOArynsHT HeNpSIMOT Ail, aHTaroHicT indirect anticoagulant and antagonist of a HahTOXIHOHIB) /
BiTaMiHy, Lo Bepe yyacTb y cUCTEMI vitamin involved in the blood coagulation Vitamin K
3ropTaHHs KpoBi. Ha3BiTb Lieil BiTamiH. system. Specify this vitamin. (naphthoquinone

group)

45. | Jlikap-rematornor npusHaumB nawjieHTy 3 kpoBo- (A hematologist prescribed a coagulant to
TEYEI0 KOarymsHT, Lo BNnMBae Ha noctTpaHc- | the patient with bleeding. This drug affects
nAuinHy Moamdikayito npoTpoMBHy Ta iHWKX | the post-translational modification of Bikacon / Vikasol
(haKkTopiB 3ropTaHHA KPOBi, € CUHTETUYHUM | prothrombin and other blood clotting factors
BOAOPO34YMHHMM BiTaMiHOM. Akui npenapat |and is a synthetic water-soluble vitamin.
npu3HauvB nikap? What drug did the doctor prescribe?

46. |Nig BnnvBom ioHisytoyoro onpomiHeHHs abo |Under the influence of ionizing radiation or UacTroBe a60 NoBHE
npu aBiTamiHo3i E y kniTuHi cnoctepiraetbes | vitamin E deficiency, an increase in the . . |
NiABMLLEHHS MPOHMKHOCTI MemBpaH nisocom. | permeability of lysosomal membranes is PYVHYBaHHA KNITURI

i : Particular or complete
[o skux Hacnigkis moxe npussecT Taka  (observed in cells. What consequences can destruction of the cell
naronoris? this pathology lead to?

47. |TopmoHarbHa hopma skoro BitamiHy iHaykye |Hormonal form of what vitamine induces the

Ha piBHi reHoMy cuHTe3 Ca-3B'A3ytounx Binkis
B EHTepoLMTaX i TakUM YMHOM PErymnioe

BCMOKTYBaHHSI B KULLIEYHUKY iOHIB KarnbLiito,
HEeObXigHUX ANs YTBOPEHHS TKaHWHKM 3y6a?

synthesis of Ca2*-binding proteins in entero-
cytes at the genome level and thus regulates
the absorption of calcium ions in the intestine,
which are necessary for tooth tissue formation?

Bitamin D3 /
Vitamin D3
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48. |Y 0,5% HoBoHapomxeHux aiten possusaeTbes| 0.5% of newborns develop hemorrhagic Bitamii K
remoparivyHa xsopoba (remoparii, kpusaBa |disease (hemorrhages, bloody vomiting, Honia) /
BnioBoTa Ta iH.). [Npn HegocTaTHOCTI etc.). What vitamin deficiency causes this (rpyna\';.?(m X'}?OH'B)
CUHTE3Y MIKPOBIOTOH KMLLIEYHMKA SKOTO disease when the intestinal microbiota is (na hthol ar'rr?cr)]ne roup)
BITAMiHY Lie 3aXBOPIOBaHHS BUHUKAE? unable to synthesize it? phthogul grotip

49. |3 aHTHOKCMAAHTHUMM BRacTMBOCTAMM ABOX | The antioxidant properties of two fat-soluble
XXMPOPO3YMHHIX BiTaMIHIB NOB'A3YHOTb 1X vitamins are associated with their possible Bitaminm A E/
MOXMNWBY NPOTUPAKOBY aKTUBHICTb. YkaxiTb |anti-cancer activity. Specify these vitamins. Vitamins A and E
Li BITAMiHW.

50. |Y HoBOHapomkeHoi AuTuHM crnocTepiraeTbes| A newborn baby has bloody vomiting and
kpvBaBa b6ntoBOTa, KPOB Y Kani. Akuit cuHTe- [blood in the stool. What synthetic water- Bikacon / Vikasol
TUYHWI BOQOPO34MHHMIA aHarnor BiTamiHy K | soluble analogue of vitamin K can be used
MOXHa 3acTocyBaTy y Tepanii Lboro ctaHy? [to treat this condition?

51. |Y xBoporo cnoctepiratoTbCs remopari, y The patient has hemorrhages and reduced BitamiH K
KPOBI 3HIKEHA KOHLEHTpaLlis npoTpoM6iHy. |prothrombin concentration in the blood. (rpyna HadghTOXiHOHIB) /
HepocraTHicTb sikoro BiTamiHy npussena  |What vitamin deficiency led to impaired Vitamin K
[0 MOPYLLUEHHS CUHTE3Y Y NeviHLji Lboro synthesis of this clotting factor in the liver? (naphthoquinone
(hakTopa 3ropTaHHsa? group)

52. |Y BNUTUHM 3 HUPKOBOK HEJOCTATHICTIO A child with renal failure has delayed 1.25(0H); D
BMSIBIIEHO 3aTPUMKY npopidyBaHHs 3ybiB.  |teething. What biologically active substance (Ka,J'Ib irpi ;ﬂ ; |
[NopyLUEHHs YTBOPEHHS Y HUpKax sikoi Biono- |is most likely to be the cause of this? 1 25?0H)2 513
[4YHO aKTUBHOI PEYOBWHM HaNIMOBIPHILLE € ,(calcitriol)
MPUYMHOIKO LibOro?

53. |Mpu obCTexXeHHI XBOPOro BCTaHOBMEHO, Wo |On examination, it is found that the cause of
npuymrHoto rinonnasii 3y6is € rinositamiHo3 A [tooth hypoplasia is hypovitaminosis A and HegocTaTHicTs
i D. Lli BiTamiHn npusHaumnu nepopaneHo, | D. These vitamins are prescribed orally, JKOBUHIX KICTOT /
ane nikyearnbHoro edoekty He gocsarnu. Aka |but no therapeutic effect is achieved. Bile acid deficienc
MOXI1Ba NpuynHa nopyLueHHs 3acBoeHHs  |What is the possible cause of vitamin y
BITaMiHiB? malabsorption?

54. |[o nikaps 3BepHyBCS XBOpUH 3i ckapramu Ha| A patient presents with impaired light

NOPYLLEHHS CNPUAHATTS CBITNA Ta YacTi
rocTpi BipyCHi 3axBOproBaHHs. Jlikap
NPU3Ha4YMB XBOPOMY BiTaMiH, LU0 BM1BaE
Ha npoLecy oTopeLenii LWNAXOM yyacTi
noro y nobyaoBi hOTOUYTIIMBOMO MIrMEHTY
POZONCUHY. FAKWiA Lie BiTaMiHHWI npenapat?

perception and frequent acute viral
diseases. The doctor prescribes a vitamin
that affects photoreception processes by
participating in the formation of the
photosensitive pigment rhodopsin.

What is this vitamin?

PetuHony auetar /
Retinol acetate
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55. |Y kniHiyi o6cTexyeTbes Honosik 49-v pokiB |A 49-year-old man presents with a Bitamin K (rpyna
3icToTHUM 36inbLUeHHsM Yacy 3ropTanHs | significant increase in blood clotting time, HadpToXiHOHiIB) /
KpOBI, LLNMYHKOBO-KULLKOBMMM KpoBOTEYaMM, |gastrointestinal bleeding, and subcutaneous Vitamin K
niaLwKipHAMKM KpoBOBUNMBaMM. HepocTaTHicTio [hemorrhages. What vitamin deficiency can (naphthoquinone
SIKOTO BiTaMiHy MOXHA NOSCHUTY Lii cumnTomu? | explain these symptoms? group)

56. |Y XiHKn 64-x pokiB cnocTepiratTbCs A 64-year-old woman has impaired dark
MOPYLUEHHS CyTIHKOBOrO 30py (remeparionis). |vision (hemeralopia). What vitamin Bitamit A / Vitamin A
[Mpenapat sKoro BiTaMiHy 11 cnig supplement should be recommended to this
pekoMeHayBaTi y nepLuy yepry? pateient first?

57. Y 4OTUPLOXPIYHOI ANTUHM 3i CNaLKOBUM A four-year-old child with hereditary kidney TlOpyLIGHHS! GHHTE3
YPaXeHHAM HUPOK crocTepirarTbes 03HakK |damage has signs of rickets, with normal K;/J'IbLI,I/ITpiOJ'l | y
paxiTy, KoHUeHTpauis BiTamiHy D y kposi B |blood vitamin D levels. What is the most Impaired s nth}(/asis
Mexax Hopmu. LLlo 3 HaBezeHoro € HanbinbLw |likely cause of rickets?  cal X[ ol
BipOTiHO MPUYMHOKD PO3BMTKY paxiTy? ot calcitrio

58. |Y XBOPOro 3 HUPKOBOK HEJOCTATHICTIO A patient with renal failure develops
PO3BMHYMNAach 0CTEOAMCTPOIS, LLO CynpoBog- | osteodystrophy accompanied by intense
XY€ETbCA IHTEHCUBHOI AeMiHepanisayjeto | bone demineralization. Violation of the Kanbuudpepony /
KiCTOK. [OpYLUEHHS YyTBOPEHHS aKTUBHOI formation of the active form of what vitamin Calciferol
(hopMu SKOrO BiTaMiHy CTano NPUYMHOK caused this complication?

AaHOr0 YCKNagHEHHs?

59. |3a kinbka gHiB 4O onepai xeopomy npusHa- |A few days before surgery, patients are
YaroTb BiTaMiH K abo ioro cuHTeTUyHMiA aHanor | prescribed vitamin K or its synthetic analogue, KapBoKCHIoBaHH /
Bikacos. Y skomy Tuni peakLin nocttpaHcns-| vicasol. What type of post-translational modifi- % boxvlat
winHoi mogudpikauii Il, VII, IX, X cbaktopis | cation reactions of blood coagulation factors |, arboxylation
3ropTaHHs kposi Bepe yyactb BitamiH K? | VI, IX, and X does vitamin K participate in?

60. |Y xBoporo cnoctepiraetbcs remepanonis | The patient has hemeralopia (night blindness).

(kypsiya cninota). fka 3 nepepaxoBaHux What substance can have a therapeutic KapotuH / Carotene
peyoBuH Byae MaTy NikyBasbHY Ail0? effect?

61. |Y xBoporo 37-mu pokiB Ha Tri Tpueanoro A 37-year-old patient has been taking
BMKOPUCTaHHS aHTUBIOTUKIB crocTepiraeTbes | antibiotics for a long time and now has Bitamii K
nigBuLLEHa KPOBOTOUMBICTL NPW HEBeNMKKX |increased bleeding with minor injuries. Blood pyna HacbToXiHoHB) /
MOLLKOKEHHSIX. Y KPOBI: 3HVKEHHS akTUBHOCTI |tests show decreased activity of coagulation "y Vitamin K
hakTopis 3roptaHHs kposi I, VII, IX, X nogos- |factors II, VII, IX, and X and prolonged total (napr:tﬁr:(;:inone
KEHHS 3aranbHOro Yacy 3roptaHHs KpoBi. | clotting time. What vitamin deficiency group)

[ediumtom sKoro BitamiHy 0ByMOBIEH
3a3HayeHi 3MiHn?

causes these changes?
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62. |Y OUTUHM NpK Y4eproBOMY 0BCTEXEHHI A scheduled medical examination shows
BMSIBIIEHO NPUMNUHEHHS MiHepanisayii kicTok. | stopped bone mineralization. What vitamin
HepocTaTHICTb SIKOro BiTamiHy MOFIO Lie deficiency could have caused this? Kanbuudpepony /
CPUYUHATIA? Calciferol
63. |Y nauieHTa, Akui Tpuanui vac ctpaxgas | A patient who has long-term intestinal
Ha oucbakTepios KuweyHuka, cnoctepira-  |dysbiosis has increased bleeding, which is BitamiH K
€TbCA NiABULLEHA KPOBOTOUMBICTb, B OCHOBI |caused by impaired post-translational (rpyna HagTOXiHOHIB) /
SIKOT NEXUTb NOPYLLEHHS nocTTpaHcnswinHoi| modification of coagulation factors I, VII, IX, Vitamin K
moaudikauii paktopis Il, VII, IX, X sroptanHs |and X in the liver. What vitamin deficiency is |  (naphthoquinone
KpOBI B MeviHLi. 3 HEAOCTATHICTIO AIKOrO associated with this condition? group)
BiTaMiHy Lie NOB’A3aHO?
64. |Y xBoporo cnoctepiraeTbes CyxicTb Wkipn | The patient has dry skin with epithelial peeling,
3 NLLEHHAM eniTenito, YacTi rocTpi pecnipa- | frequent acute respiratory diseases and
TOPHI 3aXBOPIOBAHHS, KcepoTarnbMis. xerophthalmia. What vitamin supplement PetuHony auetart /
SIKuit BiTAMiHHWI 3aCi6 NOTPIGHO should be prescribed to the patient? Retinol acetate
NPU3HAYUTN XBOPOMY?
65. |BitamiH A y komnnekci 3i cneumgivyHnMm Vitamin A, in combination with specific
LuTopeLienTopaMn NPoHUKae Yepes aaepHi | cytoreceptors, penetrates nuclear membranes T
. ) o paHC-peTUHOEBA
MemBpaHu, iHayKye npouecn TpaHckpunyii, |and induces transcription processes that KvcioTa /
Lo CTUMYMHOE picT Ta AudpepeHuitoBaHHs | stimulate cell growth and differentiation. T o
, o : : . Y rans-retinoic acid
kniTuH. L5 BionoriyHa dyHKuis peanisyetses | Specify the form of vitamin A that performs
HaCTynHOK hOPMOIO BiTamiHy A. this biological function.
66. |Y miBumHKM BUSBNIEHO cumnTomu nopylueHHs |A girl has been diagnosed with symptoms of
CcyTiHKOBOrO 30pYy. [ediunT akoro BiTamiHy € |impaired twilight vision. What vitamin
MPUYMHOIO LIbOTO CTaHy? deficiency causes this condition? Bitamin A (petiHon) /
Vitamin A (retinol)
67. |Y xBOpUX 3 HeNpOXiaHICTIO )oBYeBMBigHWX |In patients with bile duct obstruction, blood
LUNAXIB MPUTHIYYETHCS 3rOPTaHHS KPOBI, clotting is suppressed and bleeding occurs BitamiH K
BUHUKAKOTb KPOBOTEM, LLO € HACTAKOM as a result of insufficient vitamin absorption. | (rpyna HadhToXiHOHB) /
HEAO0CTaTHLOMO 3aCBOEHHS! BITaMIHY. Specify it. Vitamin K
(naphthoquinone group)
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68. |lpu NnapoLoHTO3i XBOPOMY NPU3HAYMIN A fat-soluble vitamin preparation that
XXMPOPO34MHHWIA BiTaMiHHUI Npenapar, Wwo | participates in oxidative-reductive processes
Bepe aKTMBHY y4acTb B OKUCHO-BiAHOBHUX  |in the body was prescribed to the patient
npoLecax B opraHiami. AHTUOKCUAAHT € with periodontitis. The antioxidant is a
PetuHony auetat /

(haKTOPOM POCTY, aHTUKCEPODTANbMIYHUM,
3abe3neyye HopManbHuiA 3ip. Y ctomatonor-
FYHWA NPaKTULi BUKOPUCTOBYETLCA A5
NPUCKOPEHHS eniTenidaLlii npy NapoAoHTO3i.
BusHaute Len npenapar.

growth factor, antixerophthalmic and
ensures normal vision. In dental practice,
it is used to accelerate epithelialization in
periodontitis. Specify this drug.

Retinol acetate

69. |MMicns BuganeHHs 3yba y nauieHTa BuHUKNa |After tooth extraction, the patient experienced o
kpoBOTe4a. AHani3 KpOBi BUSBMB 3HINKeHHS | bleeding. Blood tests revealed a decrease Biramin K
npoTpOMGiHOBOro iHaekcy. fediumT skoro  |in the prothrombin index. Specify vitamin | (TPYna HagpToXioHig) /
BiTaMiHy Moxe ByTy MpudHoto Takoro cTany? |deficiency whaich can be the cause of this Vitamin K

condition? (naphthoquinone group)

70. |Y nauyieHTa gediyunt BiTamiHy [. The patient has a vitamin D deficiency.

BcmokTyBaHHs sikoro GioreHHoro enemeHty | Specify which biogenic element can be
nopyLmMTLCA? malabsorbed? Kanbujto / Calcium

71. |HagMmipHe yTBOpEHHS BinbHKUX pagukanisa  |Excessive formation of free radicals causes
CNpUYMHSE NOLLKOMKEHHS KNiTUH. YkaxiTe | cell damage. Specify the non-enzymatic BitamiH E
HedhbepMeHTaTUBHUIA PaKTOP aHTUOKCK- factor of the antioxidant cell defense system. (Tokocepon) /
AaHTHOI CUCTEMM 3aXUCTY KIITUHMW. Vitamin E (tocopherol)

72. |A patient with mechanical jaundice and disturbed intestinal absorption undergoes a
surgery that is complicated by a hemorrhage. Specify which vitamin deficiency causes Vitamin K
these symptoms? (naphthoquinone

group)

73. |Examination of a 5-year-old child with a hereditary kidney disorder reveals the signs of

rickets, though laboratory tests show normal vitamin D levels. What is the most likely

cause of rickets in this case?

Disturbed calcitriol
synthesis
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1. |TigpokeunponiH — BaxnuBa amiHokucnoTa, | Hydroxyproline is an important amino acid o
LL|0 BXOAWTb A0 CKnaay konareHy. 3a yyactio |that is a part of collagen. What vitamin is Bitamin C
SIKOro BiTaMiHy BinbyBaeTbcs yTBOpeHHs Liei  |involved in the formation of this amino acid (acxop?/i!:osq KV'éPHOTa) /
itamin

aMIHOKMCIIOTY LUMSIXOM FiAPOKCUITHOBAHHS
nponixy?

through the hydroxylation of proline?

(Ascorbic acid)

3noskicTa rinepxpoMHa aHemist «xsopoba
AgpicoHa- bipmepay» BUHUKAE BHACIIAOK
HecTaui BiTamiHy B12. fAkuin BioenemeHt
BXOAMTb [0 CKnady LbOro BiTamiHy?

The malignant hyperchromic anemia,
Addison-Birmer disease, is a result of
vitamin B12 deficiency. What bioelement is
part of this vitamin?

KobanbT / Cobalt

Y navjeHTa AiarHoCToBaHo MeranobnacTuyHy
aHeMilo. YKaxiTb Cronyky, HeoCTaTHs
KINBKICTb SIKOI MOXeE NPU3BOANTM O PO3BUTKY
Liei xBopobu.

The patient has been diagnosed with megalo-
blastic anemia. Specify the substance whose
deficiency can lead to the development

of this disease.

LliaHokoBanamiH /
Cyanocobalamin

MoxigHi nTepuHy - aMiHONTEPUH | MeToTpekcaT
€ KOHKYPEHTHUMW iHribiTopamu gurigpodonar-
pefyKTasn, BOHU NPUrHIYYOTb pereHepaLio
TeTparigpooniesol KUCNOTK 3 aurigpocponary.
Lli nikapcbki 3acobu Npu3BoaAsATL A0 ranbmy-
BaHHS MDKMOSIEKYNSIPHOMO TPAHCNOPTY OAHO-
Byrnewesux rpyn. biocuHTes skoro nonimepy
NPy LbOMY NPUTHIYYETLCA?

Pterin derivatives - aminopterin and
methotrexate - are competitive inhibitors

of dihydrofolate reductase. They inhibit the
regeneration of tetrahydrofolic acid from
dihydrofolate. These drugs inhibit the
intermolecular transport of one-carbon
groups. The biosynthesis of what polymer is
inhibited in this case?

[HK/ DNA

XBOpI Ha anKkororniam OTPUMYHTb OCHOBHY
Macy Kanopin 3i CIMPTHAMM HaNosMM. Y HUX
MOXE BUHWUKHYTW XapaKTepHa HeoCTaTHICTb
TiaMiHy, Npu SKiN CNOCTepIratoTbCs NOPYLLEHHS
(DYHKLLi HEPBOBOI CUCTEMM, NMCKUXO3W, BTpaTa
nam'ati. 3i 3HWKEHHSM aKTUBHOCTI SIKOTO
(hepMeHTY NoB'A3aHni Lien npouec?

People suffering from alcoholism obtain most
of their calories from alcoholic beverages.
They may develop a characteristic thiamine
deficiency, which is accompanied by
nervous system disorders, psychosis, and
memory loss. Reduced activity of what
enzyme is associated with this process?

Mipysar-
perigporeHasa /
Pyruvate
dehydrogenase
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6. |lpm obcTexeHHi xBoporo BusBEHo 3MeH- | During medical examination, a decrease in the
LLIEHHS! KinbkocTi NeikoumTis, eputpoumTis i |number of leukocytes, erythrocytes, and hemo- Bitamin B12
remornobiny B nepudepunyHin kposi, nossy | globin in peripheral blood was detected, as (LjaHokoGanamiH) /
BENUKWX KNiTUH (Meranobnactis). fediumt  |well as the appearance of large cells (megalo- Vitamin B12

SKOro BiTaMiHy MOXe [0 LbOro Npu3soauTn?

blasts). What vitamin deficiency can cause this?

(cyanocobalamin)

7. |Tpu xBopobi BepHike-Kopcakosa, o yacto |In Wernicke-Korsakoff disease, which is
CrocTepiraeTbCsl Y XpoHiYHUX ankoronikis, | often observed in chronic alcoholics whose
XapyoBuWiA paLjioH SKUX MICTUTb Mano diet is low in vitamins, a decrease in o o
BiTaMiHiB, BU3HA4aETLCS 3HIEHHS akTBHOCTI| transketolase activity is observed. What TiamiHy / Thiamine
TpaHckeTonasu. Hectava sikoro BitamiHy | vitamin deficiency causes this condition?
NPW3BOANTb O LbOro?

8. |Y KkpoBi naLieHTa, kui xBopie Ha iHekwinHuiA | A blood test of a patient with infectious
renaTuT BUSIBIIEHO Pi3ke 3BiMbLUEHHS hepatitis revealed a sharp increase
aKTUBHOCTI rnyTamataerigporeHasmu. in glutamate dehydrogenase activity. HikoTuHamig /
YkaxiTb BiTamiH, kU BXoguTb o cknagy | Specify the vitamin that is a part of the Nicotinamide
KOEPMEHTY LIbOro (DEPMEHTY. coenzyme of this enzyme.

9. |lMNpu npoBeaeHHi meauyHoro ornsgy aiten | Medical examination of children at an orpha-
putsdoro 6yauHKy Neb Gyro BUsIBNEHO 3HVDKEHY | nage, revealed reduced working capacity, Bitamiy C
npaLe3aaTHiCTb, WBWAKY BTOMIoBaHiCTb,  |rapid fatigue, apathy, and drowsiness. In 10% :

. . o . . . (ackopbiHosa kucnora) /

anarito, COHnmBICTb. Y 10% obcTexeHnx of the children examined, bleeding gums and Vitamin C
LiTen cnocTepiraeTbCa KPOBOTOUMBICTb SICEH, | subcutaneous point hemorrhages were (ascorbic acid)
niaLWKipHi To4KoBI kKpoBOBUNMBY. HecTaua sikoro| observed. What vitamin deficiency is present
BiTaMiHy BUSBNSETLCS B 06CTEXEHMX AiTen? |in the examined children?

10. |Y xBopoi 52-x pokiB cnocTepiraetbcs ypa- | A 52-year-old woman has lesions of the

KEHHS CIM30BOI 0BONOHKM B KyTUKaX poTa

3 YTBOPEHHSAM TPILLMH, epo3iit Ta BUPa3oK,
BEPTUKaNbHI TPILLMHN Ha rybax npm ix
3IMKHEHHI (Xelro3), 3ananeHHs ssuka (rrocuT),
aHrynsipHAN cToMaTuT, cebopemnHe NyLieHHs
LUKip¥ HABKOJIO pOTa Ta Ha Kpunax Hoca,
nepukopHeansHa iH'ekyisi. [lo skoro ctaHy
XapakTepHi BULLENepepaxoBaHi CUMNTOMU?

mucous membrane in the corners of the
mouth with the formation of fissures, erosions,
and ulcers, vertical cracks on the lips when
they are closed (cheilosis), inflammation

of the tongue (glossitis), angular stomatitis,
seborrheic scaling of the skin around the
mouth and on the nose wings and periorbital
injection. Specify the condition characterized
by the above symptoms

lnositamiHosy B2 /
Hypovitaminosis B2
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11.

)KiHka 55 poKiB CKapXMTbCS Ha NPOHOC,
NyUEHHs 1 NirMeHTaLito BigKPUTUX AiNSAHOK
Tina (Lwui, pyk Ta cTon), ApaTiBnmMBICTb

i 3aHEMNOKOEHHS. 3 aHaMHe3y BiZOMO, LU0
OCHOBHUM MPOJYKTOM Xap4yBaHHs Ans Hel €
kykypya3a. CanaTHi oBodi 1 6060BI xiHka
BXMBAE PifKo, M'co 1 puby B DXy He BXMBaE
30BCiM. [1po ke 3aXBOPIOBaHHS MAETHCA?

A 55-year-old woman presents with diarrhea,
peeling and pigmentation of exposed areas
of the body (neck, hands, and feet), irritability,
and anxiety. Her medical history indicates
that corn is her primary food source. She
rarely consumes salad vegetables and
legumes and does not consume meat or fish
at all. What disease can be suspected?

Menarpa / Pellagra

12. | Mig yac npodpinakTyHoro MeauyHoro ornsgy | A preventive medical examination, revealed
Yy OAHOrO 3 yYHIB TEXHIYHOTO MiLeto BusiBneHi| the signs of cheilosis, which manifests itself
O3HaKV Xelnoay, sk NPoSIBNSETLCS MaLlepa-| as maceration of the epithelium at the point
Lieto eniTenito B MicLi 3MukaHHA ry6, rybm | where the lips meet, bright red lips with
SICKpaBO-4ePBOHOIO KOMbOpY 3 oauHUYHUMK |isolated vertically located cracks covered Pubocnasi /
BEPTUKaNbHO po3TalloBaHUMK TpilmHamK, | with reddish-brown crusts in one of the Riboflavin
SKi BKpUTI Kipoukamu YepBoHo-6yporo konbopy. | students of a technical college. These
[aHi kniHiYHi NposiBK HariMoBIpHiLLE NoB'A3aHi | clinical manifestations are most likely
3 HeJOCTaTHIM HAOXOMKEHHSIM 3 KEl0 associated with insufficient intake of
B OpraHiam? nutrients with food of ....

13. | Xnonuuk 10-Tu pokis 3BepHyBCs A0 nikaps 3i| A 10-year-old boy presents with general
ckapramu Ha 3arasbHy cnabkictb, Wwemaky | weakness, rapid fatigue, irritability, decreased AckopBikosoi
BTOMJTOBAHICTb, ApaTiBNMBICTb, 3HWKeHHs | performance, bleeding gums, and petechiae cncioTH /
npaLe3naTHOCTI, KPOBOTOUMBICTb siceH, neTexii |on the skin of his legs. What vitamin deficiency Ascorbic acid
Ha LUKipi Hir. HegocTaTHiCTb sikoro BiTamiHy | can be present in this case?
MOXe MaTu Micue y JaHOMy BUnagky?

14. |Jlikap-gieTonor pagutb NawjieHTy nig vyac A nutritionist recommends that a patient Bitani B12
nikyBaHHS NepHILMO3HOT aHeMii BKIlounT | undergoing treatment for pernicious anemia . Ganami) /
[0 pauioHy HaniBcupy nediHky. HasBHicTb  |include semi-raw liver in their diet. What (U"a\';.? Ko .aréa,lz
KOO BiTaMiHy Yy LibOMY NpoayKTi cTuMyntoe | vitamin in this product stimulates blood (cyahzg]()lgalamin)
npoLec KPOBOTBOPEHHA? formation?

15. |3a pik nicns cyb6ToTanbHoOi pe3ekuii wnyHky |One year after subtotal gastrectomy for a

yepes BUpasKy Masol KpUBKU3HW, BUSIBIIEHI
3MiHW B aHani3i KPOBI: aHeMisl, NenKo- i
TPOMOOLMTONEHIS, KONbOPOBUIA NOKA3HUK -
1,3, HasBHICTb MeranobnacTis Ta
meranouurie. fediynt akoro akropy
00yMOBMB PO3BUTOK Lii€T NaTonorii?

small curvature ulcer, the following changes
were detected in blood tests: anemia,
leukopenia and thrombocytopenia, color
index - 1.3, presence of megaloblasts and
megalocytes. What factor deficiency caused
this pathology?

®akTop Kacna /
Castle factor
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16. | Mpun enTepobiosi npusHayaioTb akpuxin — | Acrichin, a structural analogue of vitamin B2, pAR-sanexHmx
CTPYKTYPHWUI aHarnor BitamiHy B2. is prescribed for enterobiasis. This drug nerigporexas /
MopyLUeHHs CUHTE3Y AKNX hepMEHTIB causes a disruption in the synthesis of what FAD-dependent
y MIiKpOOPraHi3MiB BUKNMKaE Liei npenapar? |enzymes in microorganisms? dehydrogenases

17. | HisunHka, 10 pokis, Yacto xsopie Ha roctpi | A 10-year-old girl frequently suffers from Bitaminy C
pecnipaTopHi iHeKwii, micns skux acute respiratory infections, followed by (ackop6ikosa zlmcnma) |
CMOCTEPIralTbC MHOXMUHHI TOYKOBI multiple petechial hemorrhages in places of Vitamin G
KPOBOBMINMBK B Micusx TepTs ogsary. Akuin | clothing rubbing. What kind of (ascorbic acid)
rinoBITAMIHO3 Y AiBYUHKN? hypovitaminosis does the girl have?

18. |Y HemoBnATM cniocTepiratoTbea eninento- | An infant has epileptiform seizures caused
opMHi cygomu, obymoBneni gediuyutom | by vitamin B6 deficiency. This is due to a nytamar-
BiTamiHy B6. Lle BuknuKkaHo 3amMeHweHHaM  |decrease in the content of the inhibitory Aekapbokcunasm /
BMICTY B HEPBOBIW TKaHWHI rafibMiBHOTO neurotransmitter y-aminobutyric acid in the Glutamate
MeziaTopa - y-aMiHOMacnsHoT KUCMOTH. nervous tissue. What enzyme activity is decarboxylase
AKTUBHICTb SIKOr0 (PEPMEHTY 3HWXKeEHa? reduced?

19. |Y xBoporo — aepmaTuT, NPoHOC, AeMeHUis. | The patient has dermatitis, diarrhea, and
BiacyTHICTb AIKOTO BiTaMiHy € NPUYNHOL dementia. What vitamin deficiency is the HikoTHamig /
[laHoro cTaHy? cause of this condition? Nicotinamide

20. |Y xBoporo giarHocTtoBaHo meranobnactuyHy| The patient is diagnosed with megaloblastic
aHeMito. HaaBiTb Crionyky, HeocTaTHs anemia. Specify the compound whose LliaHokoGanamix /
KinbKICTb AKOT B OpraHiami Moxe npussoautu | deficiency in the body can lead to the Cyanocobalamin
[0 PO3BUTKY Liiei XBOPOOM? development of this disease.

21. |Y xBOpOro 3 4acTMm kKpoBoTedamu y BHyTpiLLHIX| A patient with frequent bleeding in internal Bitamin C
opraHax i crm3oBux oboroHkax BusBneHi  |organs and mucous membranes was found (ackop6iosa kicriora) /
MpOniH i Ni3WH y cknagi KonareHoBuMX BOSOKOH. |to have proline and lysine in collagen fibers. Vitamin C
Yepes BigcyTHICTb sikoro BitamiHy nopywero| What vitamin deficiency is responsible for (ascorbic acid)
IX rigpOKCUTIOBAHHA? the disruption of their hydroxylation?

22. |3a KniHiYHUMM NOKa3aHHAMM XBOPOMY Based on clinical indications, the patient has| TpaHcamiHyBaHHS i

npu3HaveHo nipugokcansgocdar.
[ins kopekLjii Skux npoLecis HeobXigHWN
Lein npenapar?

been prescribed pyridoxal phosphate.
What processes can be corrected by this
drug?

AekapboKCUNOBaHHS
amiHokmenor /
Transamination and
decarboxylation of

amino acids
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23.

Y navjieHTa nicns BXuBaHHA CUPKX SeLb
3'9BUBCS AepMaTuT. AKUIA PO3BMHYBCS
aBiTaMiHO3?

A patient develops dermatitis after eating
raw eggs. What type of vitamin deficiency
has developed?

BiotuH (BiTamiH H, B7) /
Biotin (vitamin H, B7)

24. |Y xBoporo B KpoBi 3birbLUeHa KoHLieHTpalLis | The patient has an increased concentration ABiTaMiHo3 B1
nipysary. 3Ha4Ha 1oro KinbKicTb of pyruvate in the blood. A significant (Tiamin) /
BMBOAMTBLCA 3 CeYeto. Akuid aBiTamiHo3 y amount of it is excreted with the urine. What | \itamin B1 deficiency
XBOPOro? vitamin deficiency does the patient have? (thiamine)

25. |3HayHa yacTMHa y4acHukiB KpyrocBiTHOI | A significant portion of the participants in
nogopoxi Marennaxa saruxyna Big Magellan's voyage died from vitamin
aBiTamiHo3y, Lo nposiBnsBcs 3aransHol | deficiency, manifested by general CkopbyT (UmHra) /
cnabkicTto, migLWwKipHUMKM KpoBoBUNMBaMK, | weakness, subcutaneous hemorrhages, Scurvy
BUNagaHHAM 3y6iB, KpOBOTOUMBICTIO ficeH. [ tooth loss, and bleeding gums. Specify this
Ha3BiTb Liei aBiTamiHo3. vitamin deficiency.

26. |[Mig vyac natpoHaxy nikap BusBMB y anTuHK | During a visit, the doctor found that the child HiKOTUHOBOT KUCTOTH
CUMETPUYHY LLOPCTKICTb LLKIpK LWiK, npoHoc, |had symmetrical roughness of the skin on TpunTOtaHy / ’
nopyLLEeHHst HepBOBOI AianbHocTi. [ediumt | the cheeks, diarrhea, and nervous system Nicotinic acid
SKUX XapyoBMX (HaKTOPIB € MPUYKUHOK0 disorders. What nutritional deficiencies irvotoohan ’
TaKoro CTaHy? cause this condition? yptop

27. |Micns kypcy Tepanii xsopoMy Ha Bupasky | After a course of treatment, a doctor Birawity U
[BaHaAUATMNANOI KMLLKKM flikap NponoHye  |recommends that a patient with duodenal (S-MeTUnMETIOHIH) /
BXWBATK COKM 3 KanycTu Ta KapTonsi. ulcer drink cabbage and potato juice. Vitamin U
BmicT skux peyoBuH y umx oodax cnpusie | What substances in these vegetables help (S-methylmethionine)
NPoQiNakTULi Ta 3aroeHHI0 BUPa3ok? prevent and heal ulcers?

28. |[Micns nikysaHHs xBoporo aHTUbioTukamn | After treating a patient with antibiotics, hypo- BiTamiH B12
BHACHIJOK NPUrHIYEHHA MiKpobioTy vitaminosis may occur due to suppression (ujaHokoBanamiH) /
KULLIEYHIKA MOXTMBUNA riNOBITAMIHO3. of the intestinal microbiota. Specify this Vitamin B12

vitamin. (cyanocobalamin)

29. |Nicns BuganeHHs 2/3 WwinyHka B KPoBi After removing 2/3 of the stomach, the

3MEHLLMNACh KiNbKICTb €pUTPOLIUTIB,
36inbLumBCs ix 06’€M, 3HU3MBCA PiBEHb
remornobiny. [lediluT SKoro BiTamiHy
NPW3BOANTD O TaKWX 3MiH KapTUHU KPOBI?

number of red blood cells in the blood
decreased, their volume increased, and the
hemoglobin level decreased. What vitamin
deficiency leads to such changes in the
blood picture?

Bitamin B12
(yiaHokoBanamiH) /
Vitamin B12
(cyanocobalamin)
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30. |[ns piarHoCTUKM LesKuX 3aXBOPHOBaHb To diagnose certain diseases, the activity of
BW3HAYalOTb aKTUBHICTb TpPaHCaMiHa3 B transaminases in the blood is determined. L
KpOBI. AKWiA BiTaMiH BXOAUTb A0 CKnagy What vitamin is a part of the cofactors of BB6 (”'p'.ﬂOKC.'H) /
KohaKTopiB LMX (pepMeHTiB? these enzymes? 6 (pyridoxine)

31. |Y xBoporo pisko nigsuLumnack kpoBoToumBiCTb | The patient has increased gum bleeding.

ICeH. FAKi BiTamiHW cnig npusHaunTi? What vitamins are necessary?
C,PK

32. | XBopi Ha ankoroniam oTpuMytoTb 0CcHOBHY | People suffering from alcoholism obtain most
Macy Kanopin 3i cnupTHUMK Hanosimu. Y Hux | of their calories from alcoholic beverages.

MOXe BUHUKHYTU xapakTepHa HegocTaTHicTb| They may develop a characteristic thiamine Mipysataeriapo-
TiamiHy (cunapom Bephike-Kopcakosa), npu | deficiency (Wernicke-Korsakoff syndrome), reHaan / Pyruvate
SKill cnocTepiralnTbCs NOpYLWeEHHs GyHKLiA | which is characterized by nervous system dehvdroaenase

HepBOBOI CUCTEMMU, NCKUX03K, BTpaTa nam’sTi. |disorders, psychosis, and memory loss. ydrog

3i 3HKEHHAM aKTMBHOCTI sikoro depmeHTy | This is due to the decreased activity of what

Lie NOB'3aH0? enzyme?

33. |Y XiHKu, Sika TpUBanui Yac 3Haxoautbcst Ha | A woman who has been on a diet of
Ai€Ti 3 BUKOPUCTAHHAM OYMLLEHOTO pUCY, polished rice for a long time is diagnosed _
BUSIBNEHuiA noniHeBpuT (xBopoba bepi-bepi). |with polyneuritis (Beri-beri disease). T'a.lM'H.y (B1)/
BigcyTHicTb sikoro BiTamiHy B pauioHi npu- | The lack of what vitamin in the diet leads to Thiamine (B1)
3BOANTb A0 PO3BUTKY LibOro 3axsoptoBaHHA?| the development of this disease?

34. |Micns onepaTuBHOro BuaaneHHs vactuHu | After surgical removal of a part of the .
LLNYHKa Y XBOPOTO MOPYLLMIIOCh BCMOKTYBaHHS | stomach, the patient developed vitamin B12 FacTpomykonporein
BiTaMiHy B12, BiH BUBOAMTLCA 3 KanoMm. malabsorption, it is excreted with the feces. (cpaxop Kacna) /
Po3BsuHynacb aHemis. Akuit paktop Heob- |Anemia has developed. What factor is Gastromucoprotein
XiOHWA 415 BCMOKTYBaHHS LbOro BiTaMmiHy? | necessary for the absorption of this vitamin? (Castle factor)

35. |[uTuHa 3-x pokiB 3 cumnTomamu ctomaTuty, | A 3-year-old child with symptoms of stomatitis,

MHMBITY, AEPMATUTY BIOKPUTUX AINSHOK WKipu| gingivitis, and dermatitis of exposed skin HiaLww
Oyna rocnitanizoBaHa. pu 06CTEXEHHI areas was hospitalized. Hereditary disorder (BiTaMiHy PPy BS) /
BCTaHOBMEHO CMagKOBE MOPYLLEHHS of neutral amino acid transport in the intestine Niacin,

TPaHCMOPTY HEMTPanbHUX aMiHOKUCNOT
B KULLEYHWKY. HeJocTaTHICTb SKOro BiTamiHy
3yMOBWNa AaHi CUMNTOMN?

was detected during examination. What
vitamin deficiency caused these symptoms?

(vitamin PP, B5)
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36.

Ha npuitom [0 nikapst 3BepHYBCS XBOPWNA

3 CUMETPUYHIM AepMaTUTOM BigKPUTMX
OiNsHOK WKipy. 3 Becigu 3 nawieHTom BCTa-
HOBMEHO, LLO BiH Xap4yeTbCs B OCHOBHOMY

A patient with symmetrical dermatitis on
exposed parts of the skin came to see a
doctor. It was established that he mainly
eats cereals and consumes little meat, milk,

HikoTuHamigy /

Kpynamm Ta CoxuBae Mano m’sica, Mosioka, |or eggs. What vitamin deficiency is the main Nicotinamide
sieub. JediunT skoro BiTaMiHy € ronosHUM Y |one in this patient?
[aHoro nauieHta?

37. |Mpw gediyunTi BiTamiHy B1 nopyLuyetbes A vitamin B1 deficiency causes impaired
OKWCHe fekapboKCMntoBaHHS nipyeary. oxidative decarboxylation of pyruvate. What
CuHTE3 AKOro 3 HaBefeHNx KopepmeHTiB  |coenzyme is affected by this? Tiamigichocdary /
MOPYLIYETLCH NpM LibOMY? Thiamine diphosphate

38. |Y nauieHTa giarHoctoBaHo nenarpy. Mpu | The patient was diagnosed with pellagra.

ONMUTYBaHHI CTano BiZOMO, L0 NPOTAIOM The examination revealed that for a long

TpMBAroro Yacy nawieHT xap4ysaBcs time the patient had been eating mainly corn TounTotbay /
nepeBaxHO KyKypya3oH, Maso BX1BaB and consuming little meat. The deficiency of Trvotoohan
m'sica. [ediunT sKoi pevoBuHM B KyKypyasi | what substance in corn caused the ryptopha
3YMOBMB PO3BUTOK 3aXBOPHOBAHHS? development of the disease?

39. |Y KniHiYHIA NpakTULi ANns NikyBaHHS In clinical practice, isoniazid, an antivitamin
TyBepKynbo3y BUKOPUCTOBYIOTL NpenapaT | capable of penetrating the tuberculosis
i30Hia3nd — aHTUBITAMIH, AKWiA 30aTHUI bacillus, is used to treat tuberculosis. Its
NPOHMKATK B TYBEPKYNbO3HY Masinyky. tuberculostatic effect is due to the disruption HAT/ NAD
Tybepkynoctatuunuii epekt obymosnennin | of replication processes and redox reactions
nopyLLeHHsM npoLeciB pennikayii, okucHo-  through the formation of a false coenzyme
BIJHOBHUX peakLjii, 3aBAsKU YTBOPEHHIO instead of ...

NOMWJIKOBOrO KOPEPMEHTY 3aMiCTb:

40. |[duTnHa 9-Tv MicsyiB xapyyeTbes BUKNOYHO |A 9-month-old child is fed with babyformulas FAMK
cymiamu, He 3banaHcoBaHumm 3a BMicTOM | not balanced in terms of vitamin B6 content. (raMma amiHoMacnsHa
BiTamiHy B6. Y autuHu cnoctepiraetbes The child has pellagra-like dermatitis, |
nenarponogibHuin 4epmaTuT, CygomMu, aHeMis.. | convulsions, and anemia. The development KM(%J;\OI;E)
P03BuTOK CyoM Moxe ByTi NOB’A3aHWi of convulsions may be associated with . .
3 NOPYLUEHHAM YTBOPEHHS: a violation of the formation of ... (gamma:cr;:jl; obutyric
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41. |Y xBoporo, 43 poku, crnocTepiraetbcs Xpo- | A 43-year-old patient has chronic atrophic

HIYHWI aTpOodhivHMIA racTpuT, Meranobnac- |gastritis and megaloblastic hyperchromic BitamiH B12

TWYHa rinepxpomHa aHemis. ligsuiyeTbes |anemia. There is an increase in methyl- (uiaHokoGanamin) /

BMAINEHHS! METUNMASIOHOBOI KUCIOTK 3 ceyeto. | malonic acid excretion in the urine. What Vitamin B12

HepocTaTHiCTb SKOro BiTamiHy 3yMOBIOE
nosiBy 3a3Ha4YeHNX CUMMTOMIB?

vitamin deficiency causes these symptoms?

(cyanocobalamin)

42.

Y XBOPOro CrnocTepiraeTbest 36inbLLIeHHs
MPOHUKHOCTI CTIHOK KPOBOHOCHMX CYZMUH

3 PO3BUTKOM MiABULLEHOI KPOBOTOYMBOCTI
SICEH, BUHUKHEHHAM APiOHO TOYKOBMX
KPOBOBMIMBIB Ha LLKIpi, BUNaaaHHsM 3y6iB.
FKUM NOpYLLEHHSAM BiTaMiHHOMO 0BMiHY
NOSICHIOKTLCA Lji CUMITOMU?

The patient has increased permeability of
the blood vessel walls with the development
of increased bleeding of the gums, the
appearance of small point hemorrhages on
the skin, and tooth loss. What vitamin
metabolism disorder explains these
symptoms?

rinositamiHo3 C
(ackopbiHoBOI
kucnotw) /
Hypovitaminosis C
(ascorbic acid)

43.

Y npauiBHuka nig Yac Tpueanoi pobotn Ha
NONAPHIN CTaHL|ii BUHUKIN KPOBOTEI 3 SICEH,
PO3XUTYBAHHS Ta BUNaAaHHs 300POBUX
3y6iB. HegocTaTHiCTb SIKOTO BiTaMiHY
npu3Beena Ao Uyx nopyLleHs?

During long-term work at a north pole station,
the staff member suffers from bleeding gums,
loosening and loss of healthy teeth. What
vitamin deficiency led to these problems?

AckopbiHoBoi kucnotm /
Ascorbic acid

44. |Tlpn oBCTexeHHi XBOpOro BUSIBIIEHO During a medical examination, an increase
36inbLUEHHs KiNbKOCTI NipyBaTy B KpoBi Ta  |in the amount of pyruvate in the blood and a TiaMiHy
3HIKEHHS TPAHCKETOMNA3HOT aKTUBHOCTI decrease in the transketolase activity of (BiTamiHy B1) /
eputpouuTis. [Npo HepoCTaTHICTL AKOMO erythrocytes were detected. What vitamin Thiamine
BiTaMiHy cBigyaTh Lji Gioximiuni nokasHukn? | deficiency do these biochemical indicators (vitamin B1)

indicate?

45. | XBOpwil 3 [iarHO30M «0CepeaKoBUi A patient diagnosed with “focal tuberculosis
TyBepKynb03 BEPXHBOI YaCTKM NpaBoi of the upper lobe of the right lung” has been
nereHi» B cknagi kombiHoBaHoi Tepanii receiving isoniazid as part of combination
TpUBanun Yac ogepxye isoHiasng. Yepes | therapy for a long time. After some time, the Bitamin B6
LesKuiA Yac nalieHT novas npes sBndarTu patient begins to complain of muscle (nipuaokcuH) /
CKapry Ha M's130BY CNabKiCTb, 3HKEHHS weakness, decreased skin sensitivity, Vitamin B6
YYTNUBOCTI LUKIPK, NOPYLLEHHS 30pY, blurred vision, and impaired coordination. (pyridoxine)

KoopauHaLii pyxiB. FAKuiA BiTamiHHWIA
npenapar JOoLUinbHO BUKOPUCTOBYBATW ANS
YCYHEHHS [JaHNX ABULL?

What vitamin should be used to eliminate
these symptoms?
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46. | XBOPOMY 3 XPOHIYHOKO CEPLIEBOID A patient with chronic heart failure is OkwucntoBarnbHe

HeJoCTaTHICTIO B KOMMIEKCHIN Tepanii prescribed cocarboxylase injections as part | gekapbokcuntoBaHHs

NpW3HayeHi iH'ekLii kokapbokcunasm 3 of complex therapy to improve aerobic nipysarty Ta

METOI0 NONinLEeHHst aepobHOro 0bMiHy carbohydrate metabolism. In what a-keTornyTapary /

Byrnesogis. B ki 3 HaBeaeHux BioximivHux | biochemical reactions does TDF participate? Oxidative

peakyin 6epe yyactb TAD? decarboxylation

of pyruvate and
a-ketoglutarate

47. |Y xBOporo aiarHocToBaHoO cebopenHui The patient has been diagnosed with
[epMaTIT, NOB'sI3aHMiA 3 fediLiToM seborrheic dermatitis associated with Auetnn-KoA-
BiTamiHy H (BioTuHy). MopyLueHHs vitamin H (biotin) deficiency. What enzyme kapbokcunasn /
aKTUBHOCTI SIKOTO 3 NepepaxoBaHmX is impaired in this patient? Acetyl-CoA
(hepMEHTIB cnocTepiraeTbes y XBOPOro? carboxylase

48. |Y xBOpOro, Sk Xxap4yBaBCs BUKMNOYHO In a patient who ate only polished rice,
nonipoBaHyM puUcoM, HeAOCTaTHICTb TiamiHy | thiamine deficiency caused polyneuritis. MiposuHorpaaHoi
cTarna npuquHolo noniHesputy. Ekckpeyia | Excretion of what compound in urine may be KUCTOTH /
AIKOI crionyky 3 ceveto Moxe byTn an indicator of this avitaminosis? Pyruvic acid
iHOMKaTOPOM LibOr0 aBiTamiHO3y?

49. |40-piyHOMY YOIOBIKOBI, SIKMI XBOPIE Ha A 40-year-old man with pulmonary .
Ty6epKynb0o3 nereHis, NpU3Ha4YeHNi tuberculosis is prescribed isoniazid. What r_“PMHOKCV_lHy,
i30Hia3ma. HepgocraTHicTb sikoro BiTamiHy | vitamin deficiency may develop as a result H'KOT}"HaM'ﬂy/
MOXe PO3BUHYTUCL BHacnifoK Tpusanoro  |of prolonged use of this drug? F.’yn(ljoxmle,
BXKWBAHHsI JaHOr0 npenaparty? nicotinamide

50. |[o akywepa-riHekosora 3BepHynach After consulting an obstetrician-
BariTHa, y SIKOi AiarHocTyBanm gynecologist, a pregnant woman was _ .
MeranoBnacTiyHy aHemito. Akuit 3 Hkde | diagnosed with megaloblastic anemia. Ljiarokobanamit /
repepaxoBaHuX npenapatie AoLinbHO What drug should be prescribed? Cyanocobalamin
NpU3HAYMTN?

51. |[Ans nikyBaHHS Aeskux iHgekuinHmux 3axso- | Sulfanilamide drugs, which block the

PHOBaHb, LU0 BUKIMKAKTLCS bakTepiamu,
3aCTOCOBYIOTLCS CynbgaHinamigHi
npenaparti, Wwo OrokytTb CMHTE3 (hakTopa
pocTy b6akTepin. HassiTb MexaHi3m ix gii.

synthesis of bacterial growth factors, are
used to treat certain infectious diseases
caused by bacteria. Describe their
mechanism of action.

AHTUBITaMIHK
napaamiHo6eH30HOI
kucnoTu /
Para-aminobenzoic
acid antivitamins
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52. |[pu mangpii npusHayatoTb NpenapaT — For malaria, drugs are prescribed that are OA[Ll-3anexHux
CTPYKTYpHi aHanoru BitamiHy B2 (pubochnasiHy)| structural analogues of vitamin B2 (riboflavin). perigporeHas /
[opyLueHHs CuHTe3y AKX hepmeHTiB y Mans-| What enzymes in the malaria plasmodium FAD-dependent

piliHOro NNa3Mogis BUKIVKAIOTL L npenapat? |do these drugs disrupt? dehydrogenases

53. |Y oHaka 3 MakpoLmTapHoKO aHeMieto B cedi | A young man with macrocytic anemia has
NigBULLEHNI PIBEHb METUIMANOHOBOI elevated levels of methylmalonic acid in his | LliaHoko6anaminy /
KWCnoTK, WO B nepLuy yepry, dediumtom  |[urine. What vitamin deficiency is primarily Cyanocobalamin
SIKOro BiTaMiHy Lie 3yMOBNeHo? responsible for this?

54. |KOHak 3BepHyBCS [0 Nikaps 3i ckapramm Ha | A young man consulted a doctor complaining
3aranbHy criabkicTb, LUBKAKY CTOMITOBaHICTb, |of general weakness, rapid fatigue, irritability,

OpaTiBNMBICTb, 3HMKEHHS Npaue3aaTHocTi, |decreased performance, bleeding gums, AckopbiHoBoi kucnotn /
KPOBOTOUMBICTb SICEH, NETEXil Ha LLKIpi. and petechiae on the skin. What vitamin Ascorbic acid
HepocTaTHicTb sikoro BiTamiHy Moxe Matn | deficiency could be present in this case?

MicLie y AaHOMY BUNaaKy?

55. |likap-gietonor pekomeHaye xsopomy nig | A nutritionist recommends that patients Bitaminy B12

Yac nikyBaHHS NepHiLiosHoi aHeMii BxuBaTy |undergoing treatment for pernicious anemia , yBle
0 . . . . s o (uiaHokoBanamiH) /
B paLlioHi xapyyBaHHS HaniBcupy nediHky.  |include semi-raw liver in their diet. What Vitamin B12
HasBHicTb gkoro BiTamiHy B LboMy npogykTi |vitamin in this product stimulates blood .
, (cyanocobalamin)
CTUMYIKOE NPOLEC KPOBOTBOPEHHS? formation?
56. |[MigBuLeHa KpuxKiCTb CyauH, pynHyBaHHs | Increased vascular fragility and destruction ri
: . . I iPOKCUITIOBAHHS
emani Ta feHTuHy 3y6is npu unHsi 6arato | of tooth enamel and dentin in scurvy are DOMIHY. iaHY /
B YoMy 06yMOBIEHI nopyLUeHHAM fo3piBanHs| largely due to impaired collagen maturation. FI)-I drc))/;( Iatiorzl
konareHy. Akui etan mogudikadii npokona- | What stage of procollagen modification is ydroxylatio
. A ARSI - of proline, lysine
reHy nopyLUEHMI Npu LIbOMY aBiTaMiHo3i?  |impaired in this vitamin deficiency?

57. |TinositamiHo3 C npn3BoanTb [0 3MeHLeHHs | Hypovitaminosis C leads to a decrease in liapoKcunoBaHHS
YTBOPEHHS! OPraHiuHOro MaTpukcy, the formation of organic matrix, impaired NPOniHy Ta nisnHy /
NOPYLLEHHS CUHTE3Y KonareHy, Tak Kk Len | collagen synthesis, as this vitamin is Hydroxylation of
BiTaMiH Gepe yJacTb y npouecax.... involved in the processes of.... proline, lysine

58. | MexaHiam giji nowmpeHoro npotunyxmmuHoro | The mechanism of action of the widely used o
npenapary MeToTpekcaTty 3acHoBaHun Ha | antineoplastic drug methotrexate is based ¢0ﬂ|€BQI Kucnotm /
TOMY, LLIO BiH € CTPYKTYPHUM aHanoroM....  |on the fact that it is a structural analogue of.... Folic acid

59. |Y vonosika, 38 pokis, Ha Tni rinosiTamiHo3y C | A 38-year-old man has increased gum [ippOKCUNIOBaHHS

NiOBMLLEHA KPOBOTOUMBICTb SICEH. [opyLUEHHAM
SIKOro npouecy Le 06ymoBneHo?

bleeding due to hypovitaminosis C.
What process is responsible for this?

3anuLLKiB NponiHy Ta
nisuHy / Hydroxylation
of proline, lysine
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60.

FAKkui 3 BiTaMiHIB y noegHaHHi 3 BiTamiHoMm C
nigcunioe TepaneBTUYHNA eDEKT NiKYBaHHS
UMHIN?

What vitamin, when combined with vitamin
C, enhances the therapeutic effect of scurvy
treatment?

BitramiH P (pyTuH) /
Vitamin P (rutin)

61. |CynbchaHinamigHi npenapatu HaragytoTb 3a | Sulfanilamide drugs are similar in structure | Y nopyLueHHi cuHTesy
CTPYKTYPOIO NapaamiHoBeH30MHy kucrnoTy. |to para-aminobenzoic acid. What is the BiTaminy B9
Y yomy nonsrae MonekynsipHa ocHoBa ix | molecular basis of their pharmacological (Ghoniesa kucnota) /
(hapMaKonoriyHoro ecpekty? effect? In violation of the

synthesis of vitamin B9
(folic acid)
62. |Y MeauyHin npakTuyi 3acTocoByOTh Cynbga- | In medical practice, sulfanilamide drugs,
HinamigHi npenapatu, ki € aHTuMmeTaboni- | antimetabolites of para-aminobenzoic acid donicaoi
. L : . . ONieBOI KNCIOTK
Tamu napaamiHoBeH30NHOI KUCNOTH, Lo synthesized by microorganisms, are used. (sitamiy BY) / Folic
CUHTE3YETbCS MikpoopraHiamamu. Ix npotu- | Their antimicrobial action is based on AMIRY B2
: . : . ) : acid (vitamin B9)
MikpoBHa Ais rpyHTYeTbea Ha 6nokyBaHHi | blocking the synthesis and function of the
CUHTE3Y Ta (PYHKLT KODEPMEHTY. coenzyme of ...

63. |Y OUTWHK, SKY roayBany CUHTETUYHAMM A child who was fed synthetic formulas OkwcHoro
cymiamu, 3'aBUIUCL 03Haku HegoctaTHocTi| showed the signs of vitamin B1 deficiency. | nexkapbokcuntoBaHHs
BiTamiHy B1. Y akux peakuisx 6epe yyactb | What reactions does this vitamin participate in? |a-keTokucrot / Oxidative
Lieit BiTamiH? decarboxylation

of a-keto acids

64. |KapbokecmbioTH — kodbepmeHTHa popma | Carboxybiotin is a coenzyme form of vitamin|  biocuHTE3 BULLWX
BiTamiHy H. HasBitb npouec, B skomy uein  |H. Specify the process in which this vitamin XMPHUX K1CNoT /
BiTaMiH HGepe yyacTb? participates. Biosynthesis of higher

fatty acids

65. |Bnnus rinositamiHo3y C Ha CTpyKTypy The effect of hypovitaminosis C on the N

g : . TNisuHrigpokcunasm /
KonareHoBWX BOMOKOH 0BYMOBNEHMI structure of collagen fibers is due to a :
. : i Lysine hydroxylases
3HWKEHHSAM aKTUBHOCTI (DEPMEHTY. decrease in enzyme activity of ...

66. |Peakyii MdDKMOMNEKYNSPHOrO TpaHCMOPTY Intermolecular transport reactions of single-

OLHOBYrIeLEeBNX pagukanis € HeobxigHuMu | carbon radicals are necessary for the ®dornieBa kucnora,
ans cunTesy binkiB i HykneiHosux kucnoT. 3 | synthesis of proteins and nucleic acids. LiaHokobanamiH / Folic
SIKOro BiTaMiHy yTBOPOETLCS KodpepmeHT, | What vitamin is used to form the coenzyme | acid, cyanocobalamin
HeobXigHWN Ans 3a3HaYeHMX BULLe peakwin?| necessary for the above reactions?

67. |Y xBOpOro 3 aTpoiyHUM racTpuTom A patient with atrophic gastritis is diagnosed ,

) . , L ) o Kobanaminy
BUSIBNEHA 3/105KICHA aHeMis. with pernicious anemia. What vitamin o
(iTamity B12) /

[MopyLLEeHHs BCMOKTYBaHHS SIKOrO BiTamiHy
CMOCTepIraeTbCs Npu Libomy?

malabsorption is observed in this case?

Cobalamin (vitamin B12)
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68.

Yepes pik nicns cybToTanbHoi pesekLji
LUSTYHKa 3 NPUBOAY BUPa3ku Manoi KpUBM3HM
BUSIBNEHO 3MiHW B aHanisi KPOBi — aHeMis,
nemnko- i TPOMOOLMTONEHIS, KONbOPOBMI
nokasHuk — 1,3; HasBHICTb MeranobnacTtis

i MeranouuTis. [ediynt akoro daktopa
3YMOBMB PO3BUTOK LIiET aHEMIi?

One year after subtotal gastrectomy for a
small curvature ulcer, the blood test showed
anemia, leukopenia and thrombocytopenia,
color index — 1.3; presence of megaloblasts
and megalocytes. What factor deficiency
caused the development of this anemia?

®daktopa Kacna /
Castle Factor

69. |Y nauieHta 50-T1 pokiB, SKWiA 3BEPHYBCA A 50-year-old patient who visited a dentist
[0 cTOMaTonora, BusiBneHnun manuHosuin | was found to have a raspberry-colored
«JTaKOBaHWN» A3KK. Y KPOBI: 3HWKEHA "varnished" tongue. Blood tests showed a B12-chorieso-
KINbKICTb €PUTPOLMTIB | KOHLEHTpaLis reduced red blood cell count and hemoglobin . i
remornoBiHy, KorbOPOBWI MOKA3HWK KpoBi | concentration, with a blood color index of 1.3. %ﬁ%"?V;TtHa:Hf?Wt
cTaHoBuTb 1,3; NpucyTHi 03Haku merano- | There were signs of megaloblastic hemato- ) Oai:r;wi: clen
BnacTUYHOro TMNy KPOBOTBOPEHHS], poiesis and degenerative changes in the
[ereHepaTtuBHi 3MiHK y 6inin kposi. Ake white blood cells. What blood disorder was
3aXBOPOBAHHS KPOBI BUSIBNEHO Y xBoporo? |diagnosed in the patient?
70. |Tpw kaTapanbHin aHriHi xBopoMy 24-x pokiB |A 24-year-old patient with catarrhal angina
NpU3HaYMnK npenapar 3 rpynu was prescribed a drug from the KoHKypeHTHuMiA
cynbaxinamigis. BusHaute mMexaHiam sulfanilamide group. Specify the mechanism | gnraroniam 3 MABK /
aHTnbakTepianbHoi i cynbaninamigis. | of the antibacterial action of sulfanilamides Competitive
antagonism with PABA
71. |QuTuHa 3HaxoauTbCst Ha nikyeaHHi B remato- | The child is undergoing treatment in the
noriyHomy BifAdineHHi, giarHo3 — xsopoba | hematology department with a diagnosis of BitamiH B12
AnpicoHa-bipmepa. Akui npenapart € Addison-Birmer disease. What is the main (LjaHoKoGanamiH) /
OCHOBHWM 1151 NiKyBaHHS JaHOro drug used to treat this disease? Vitamin B12
3aXBOPIOBAHHA? (cyanocobalamin)
72. |Y XBOpOro Micns TOTanbHOMO BUAANEHHS After total gastric resection, the patient

LUSTYHKA XipYPriYHAM LLNSXOM PO3BUHYNACh
TSHKKa MakpoLmTapHa, MeranobnactHa aHemis,
He3BaXatouu Ha JOCTATHIO KINbKICTb BiTaMiHy
B12 B ixi. BigCyTHICTb AKX PEYOBMH, LLO
CUHTE3YH0TbCS Y KMITUHAX CrIM30BOI 0B0MOHKM
LUSYHKA, NPU3BOAMUTbL 4O aHEMII?

developed severe macrocytic megaloblastic
anemia despite sufficient vitamin B12 intake.
Deficiency of what substances synthesized
in the cells of the gastric mucosa leads to
anemia?

TpaHc-kobanamiHis
tmniB | ta I/

Transcobalamins
| and Il types
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73. |Y xiHku 36-Tv pokiB Mae MicLe rinositamiHo3| A 36-year-old woman has hypovitaminosis B2.

B2. MpununHO BUHUKHEHHS cneuyndivimnx | The cause of specific symptoms (damage to dnaBiHOBMX

CMMNTOMIB (ypaxkeHHs enitenito, cnusosux | the epithelium, mucous membranes, skin, kodhepmeHTiB /

0060MOHOK, LUKIpK, POriBKK OKa), MMOBIPHO, €
neqiynt:

and cornea of the eye) is likely to be a

Flavin coenzymes

74. | [o nikapHi 3sepHyBcs Yonosik 50-Tv pokis | A 50-year-old man came to the hospital with
3 po3nagamu nam’sTi, XsopobnmeuMu memory problems, painful sensations along
BigYyTTSMM NO X0y HepBoBux cToBOYpiB,  |the nerve trunks, decreased intellectual
3HVKEHHAM iHTENeKTyanbHUX YHKLR, nopy- | functions, cardiovascular system disorders, . I

" e e . Tiaminy / Thiamine
LeHHaMM 3 Boky cepLeBo-cyanHHoi cuctemu |and dyspepsia. His medical history included
Ta sBMLLaMK aucnencii. Y aHamHesi — chronic alcoholism. What vitamin deficiency
XPOHIYHWiA ankoronism. [Jediunt akoro could cause these symptoms?
BiTaMiHy MOXe BUKNWKATK Lji CUMMTOMMU?

75. | ®onieBa K1CNoOTa BUKOHYE KOAKTOPHY Folic acid acts as a cofactor in the following [NepeHeceHHst

(YHKL0 B peakLisix: reactions: OLHOBYrMELEeBuX rpyn /
Transfer of single
carbon groups

76. | Ak nepekoHaTucs y 3abe3neyeHocTi How can you make sure that the body is BuaHaumTy BMmiCT
opraHiamy BitTamiHom B1? provided with vitamin B1? NipoBMHOrPaaHoi

KucrnoTm B cevi /
Determine of the pyruvic
acid content in urine

77. | XBOPWI CKapXMTbCA Ha NiHUCTi npoHocu. Y | The patient complains of foamy diarrhea.
aHamHe3i xBopobu MakpoumTapHa aHemis. | The patient has a history of macrocytic ®oniesoi kucnotu /
HepocTaTHICTb SIKOTO BiTaMiHy anemia. What vitamin deficiency is observed Folic acid
CroCTepIraeTbCs y XBOporo? in this patient?

78. |Yacto B akocTi npoTunyxnuHHKX npenapartis | Folic acid antivitamins are often used as AMIHONTEPUH,
BMKOPUCTOBYKOTLCS aHTMBITaMiHKM dhoniesoi | antineoplastic drugs. Which of them belongs meToTpekcar /
KMCNOTU. AKWiA BIZHOCUTBCS 40 HUX? to this group? Aminopterin,

methotrexate

79. |bakTepuymaHa gis cynbhaHinamigHmx The bactericidal action of sulfanilamide

npenapartis 3aCHOBaHa Ha KOHKYPEHTHUX
BiQHOCMHAX 3 NapaaMiHO6EeH30MHOK
kucnoTot. CUHTE3 SKOro 3 NnepepaxoBaHuX
BiTaMiHiB nopyLuyeTbes y GakTepin?

drugs is based on competitive relations with
para-aminobenzoic acid. What vitamin
is destroyed by bacteria?

®oniesoi kucnotu /
Folic acid
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80.

HepoctartHicTb BiTamiHy B6 moxe
NOTEHL|itoBaTW HeOCTaTHICTb BiTamiHy PP,
OCKifibK1 KopepmeHTHa popma BiTamiHy B6
HeobxigHa ans cuHTedy HAJL 3 TpuntodhaHy.
YKaxiTb L0 KOPEPMEHTHY hopmy.

Vitamin B6 deficiency can potentiate vitamin
PP deficiency, since the coenzyme form

of vitamin B6 is necessary for the synthesis
of NAD from tryptophan. Specify this
coenzyme form.

Mipugokcansgocdar /
Pyridoxal phosphate

81. |OcHoOBHI CMNTOMU HegocTaTHOCTI BiTamiHy | The main symptoms of vitamin C deficiency | MocT-TpacnsuinHoro
C 06ymMOBnEHi NOPYLLEHHSM CUHTE3Y are caused by impaired synthesis of riPOKCUIOBAHHS
OCHOBHOTO Birlka cnomy4HOI TKaHUHN — collagen, the main protein in connective 3aruLLKiB Ni3nHy
KonareHy. Ha sikomy eTani CuHTesy tissue. At what stage of collagen synthesis i NponiHy /
konareHy HeobxigHui Bitamit C? is vitamin C necessary? Post-translational

hydroxylation of lysine
and proline residues

82. |MauieHTy npusHaveHo BUCOKOBINKkoBe The patient is prescribed a high-protein diet. Bitamin B6
xapuyBaHHs. [loTpeba B siKOMY BiTaMiHi What vitamin will be needed in greater (nipuaokcuH) /
30inbWwKTLCA? quantities? Vitamin B6

(pyridoxine)

83. |TpuBano HesaroiHi TpilmHK y KyTax pota, | Persistent fissures in the corners of the mouth, BitamiH B2
AepMaTuT Hoco-ry6HOI cknagku — KniHivHi - | dermatitis of the nasolabial fold are clinical (pubocpnaBiH) /
NPOSIBM HEAOCTATHOCTI BiTaMiHy. manifestations of deficiency of vitamin....... Vitamin B2 (riboflavin)

84. |HassiTb BiTaMiH, WO Mae aHTMaHeMiyHy gito | Specify the vitamin that has an anti-anemic _ _

Ta BNMWBAE Ha reMomnoes. effect and affects hematopoiesis. LliaHokobanamit /
Cyanocobalamin

85. |Y xBoporo nopyLueHuin eputponoes. Hasgitb | The patient has impaired erythropoiesis. _

BiTaMiH, HECTaua SIKOro MOXe Specify the vitamin deficiency that may be | ®oriesa kucnota/
CrocTepiraTich B JaHOMY BINAZKY. observed in this case. Folic acid

86. |Y ceui xBOpOro piBeHb NipOBUHOMPAZHOI The level of pyruvic acid in the patient's
KncnoTy B 5 pasis nepesuiLye Hopmy. Vomy |urine is five times higher than normal. He is
npu3Ha4eHo napeHTeparbHe BBEEHHS prescribed parenteral administration of TO® / TDF
kokapbokcunasu. Akuin 3 nepepaxoBaHux | cocarboxylase. What coenzyme is
KObepMEHTIB Npu3HaYeHnin? prescribed?

87. |[uTuHi 3 nikyBanbHO MeTor npusHadeHui | A child is prescribed a coenzyme that is part
KOChepPMEHT, LU0 BXOAWTb 0 ckagy depmeHTis | of the oxidoreductase enzymes of the PPiB2/
okcuaopeaykTas nigknacy «aerigporeHasuy. | “dehydrogenase” subclass for therapeutic PP and B2

Aki 3 nepepaxoBaHnX BiTaMiHiB MOXYTb
BpaTit y4acTb B NOrO YTBOPEHHI?

purposes. What vitamin can participate in its
formation?
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88.

Mpu 06CTEXEHHI XBOPOrO Ha aTPOivHMIA
racTpuT BUSIBNEHO MeranobnacTtHy aHemito.
[ediuunt SKOI pEYOBUHU € NPUYNHOKD
BWUHUKHEHHSI @HEMIi Y LibOro XBOporo?

During medical examination of a patient with
atrophic gastritis, megaloblastic anemia was
detected. What substance deficiency is the
cause of anemia in this patient?

acTpo-mykonpoTeiHy /
Gastro-mucoprotein

89. |MpuymHoto 3axBoproBaHHA Ha nenarpy Moxe| The cause of pellagra may be a diet
OyTv nepeBaxHe xapyyBaHHs Kykypyasok | consisting mainly of corn and a reduction
Ta 3HWKEHHS Y paLlioHi NpoayKTiB TBapuHHOro |in animal products. Which amino acid Tpuntodpany /
NOXOMKEHHS. BifCYTHICTb B paLlioHi SKOT deficiency leads to this pathology? Tryptophan
aMiHOKICIIOTW NPKU3BOAMTL 40 AaHOI NaTonorii?
90. |Mpm nikyBaHHi 6araTboX 3aXBOPIOBAHb The pharmaceutical drug cocarboxylase 0
. T : . KucnoBarbHe
BUKOPUCTOBYETLCS (PapMaLeBTUYHUI (thiamine diphosphate) is used in the
U ) . AekapbOKCUITIOBaHHS
npenapar kokapbokcunasa (TiamiHaipodocdar) | treatment of many diseases to provide cells nioveaty / Oxidative
ans 3abesneveHHs KNiTuH eHeprieto. Akun | with energy. What metabolic process is Fc)j);car)t/)ox lation
MeTaboriYHmiA NpoLec Npu LiLOMY akTUBYeTLCS? | activated in this case? y
of pyruvate
91. |Y xBopux Ha B12-aediumtHy aHemio Patients with B12-deficient anemia develop
PO3BMBAKOTLCA ereHepaTUBHI NpoLecu degenerative processes in the posterior and
y 3aZHix i BokoBuMX cTOBMax CMHHOro Mo3ky |lateral columns of the spinal cord (funicular - .
. . o ) ) : : Mieniny / Myelin
(dbyHiKynsipHWiA Mieno3), NoB's3aHi 3 Hakonu- | myelosis) associated with the accumulation
YeHHsM MeTUNManoHoBoi kucnoTu. CuHtes | of methylmalonic acid. The synthesis of
SIKOT pe4OBUHM NOpyLWyeTbCs Npu UboMy? | what substance is disrupted in this case?
92. |CumnTtomm nenarpwm (rinositamiHo3 PP) The symptoms of pellagra (hypovitaminosis
0CO6MMBO Pi3KO BUPAXKEHI Y XBOPUX 3 PP) are particularly pronounced in patients
HepocTaTHIM BinkoBuM xapuyBaHHaM, Tomy |with insufficient protein intake, since the TpuntodpaH /
L0 NOMepeaHMKOM HiKOTUHaMigy B opraHiami| precursor of nicotinamide in the human body Tryptophan
NIOONHN € 0JHA 3 He3aMiHHMX aMiHOKMCnoT, |is one of the essential amino acids,
a cawme: namely...
93. |Micns TpuBanoro BukopucTaHHs isoHiasnay |After prolonged use of isoniazid, the doctor MoWrHieHHs

nikap 3a3HauumB y navjieHTa sBuLLa nosiHeBs-
puTY, Napecresii, po3naaw nam’aTi, CyoLoMU.
3 SIKUM MexaHi3MOM MOXyTb ByTW NOB’'A3aHi
nobiyHi ecpekTn npenapary?

noted symptoms of polyneuritis, paresthesia,
memory impairment, and convulsions in the

patient. What mechanism could be associated
with the side effects of the drug?

YTBOPEHHS! MipUAOKCasb-
coc darty / Inhibition
of pyridoxal phosphate

formation
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94.

Bigomo, Lo YacTuHa fiokeuay ByrneLto
BMKOPUCTOBYETHCA B OPraHiami y BioCUHTES
eipHNX KUCNOT, CEYOBMHM, MTHOKOHEOTeHes
Ta iH. Akui BiTamiH yTBOpPIOE CO2 — TpaHc-
nopTyBasibHy hopMy NS UUX peakwin?

It is known that a part of carbon dioxide is
used in the biosynthesis of carboxylic acids,
urea, gluconeogenesis, etc. What vitamin
forms the CO2 transport form for these
reactions?

BioTuH / Biotin

95. |Y HoBOHapomxeHoro crocTepiranuek cynomu, | A newborn has seizures that resolve after
L0 Npoxoaunu nicns BBeAeHHs BiTamiHy B6.|vitamin B6 administration. This effect is most myTtamar-
Lle# edbekT HanbinbLL MoBipHO BuknnkaHui| likely caused by the fact that vitamin B6isa |  aekapbokcunasu /
TUM, LWO BiTamiH B6 BX0AMTb 40 cknagy component of the enzyme ...: Glutamate
(hepMEHTY: decarboxylase
96. |lpw kaTapanbHin aHriHi xBopoMy 24-x pokis |A 24-year-old patient with catarrhal angina is
NpW3HauMnu npenapar 3 rpynu cynbganin- | prescribed a drug from the sulfanilamide KOHKypeHTHU#
amigis. BusHaute mexaHiam aHtubakTepi- | group. What is the mechanism of the aHTaroHism 3 MABK /
arnbHoI il cynbdaHinamigie. antibacterial action of sulfanilamides? Competitive
antagonism with PABA
97. |Akun BiTamiH BX0AMTb 40 cknagy aekap6ok- | Which vitamin is a part of glutamic acid
cunasm rniTamiHoBOI kuenoTu Ta bepe yuacTs | decarboxylase and participates in the
B yTBOpeHHi FAMK; a roro HegocTaTHicTb | formation of GABA, and whose deficiency MMipnaoKCHH /
NpOSIBNAETLCS CyaomMamu? manifests itself in seizures? Pyridoxine
98. |Y xBoporo, sKk1i NepeHic 5 pokis Tomy A patient who underwent subtotal gastrectomy Bi .

: - IACYTHICTb
cybToTanbHy pesekLilo WnyHKa, po3suHynack |5 years ago develops B12-folate deficiency BHYTDILLIHBOTO
B12-thonieBopedimtHa aHeMis. Akun anemia. What is the leading mechanism thakTopa Kacria /
MEXaHi3M € NPOBIgHUM Y PO3BUTKY TaKol in the development of such anemia? Ab f Castle's
aHeMii? sence of Cas

internal factor
99. |Y cunTesi nypuHoBmx HykneoTuais 6epytb | The synthesis of purine nucleotides involves

yyacTb Aeski aMiHOKCNOTK, MOXIAHI BiTaMiHIB,
cocopHi edpipu prbosun. KodepmeHTHa
(hopma SKOro BiTaMiHy € NEPEHOCHUKOM
OLHOBYrNeLeBnx (YparMeHTiB y LbOMY
CUHTESI?

certain amino acids, vitamin derivatives, and
ribose phosphates. Which vitamin coenzyme
form is the carrier of one-carbon fragments
in this synthesis?

®oniesoi kucnotu /
Folic acid
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100.

[iBunHLi 13-T1 pokiB nikap NpusHaumBe ans
nikyBaHHs MeranobnacTHoi aHeMmii npenapar,
Lo CTUMYIIOE Nepexia meranobnactHoro
TUNY KPOBOTBOPEHHS B HOpMOBracTHui, Bepe
y4acTb B CUHTES3i MyPUHOBWX i NipaMigHOBIX
OCHOB, aKTUBI3Y€e CUHTE3 BinKiB, METIOHIHY.
Akuin npenapat npunmae xsopa?

A 13-year-old girl was prescribed a drug to
treat megaloblastic anemia. This drug stimu-
lates the transition from megaloblastic to
normoblastic hematopoiesis, participates in
the synthesis of purine and pyrimidine bases,
and activates the synthesis of proteins and
methionine. What drug is the patient taking?

LliaHoko6anamiH /
Cyanocobalamin

101.

[1ns noninweHHs Tpoiku cepLeBoro M’a3a
NavieHTOBI NPU3HAYEHN KapLoHaT, [0 CKragy
SIKOro BXOAWTb Kokapbokcunasa (TiamiHgu-
cocdat) — Ha3BiTb KOPEPMEHTHY hopmy
L{bOro BiTaMiHy.

The patient is prescribed Cardonate, which
contains cocarboxylase (thiamine
diphosphate) to improve cardiac muscle
function. Specify the coenzyme form of this
vitamin.

Bitamin B1 (tiamin) /
Vitamin B1 (thiamine)

102.

MeTunmaroHoBa auuaeMist XxapakTepusyeTbes
HaAMMLLKOM METUIIMAnoHOBOI KUCTOTU B KDOBI
Ta cevi, MeTaboniyHMM aLma030M, 3aTPUMKOHO
PO3BUTKY LiTEN, YPaXEHHAM HEPBOBOI CHCTEMM.
KniHivHi nposiBu cnagkoBoi METUIMANOHOBOI
aumaemil y aesikmx nawieHTis MoxHa nocna-
OUTU BXMBAHHAM NiABULLEHWX KiNbKOCTEN
O/HOTO 3 BiTaMiHiB. AAkoro came?

Methylmalonic acidemia is characterized by
an excess of methylmalonic acid in the blood
and urine, metabolic acidosis, developmental
delay in children, and damage to the nervous
system. The clinical manifestations of hereditary
methylmalonic acidemia in some patients
can be alleviated by taking increased
amounts of one of the vitamins. Which one?

BitamiH B12
(WiaHokobanamiH) /
Vitamin B12
(cyanocobalamin)

103.

Ha3sBiTb BiTamiHK, Npu gediunTi SKmUx
B OpraHi3mi M0ANHN BUHWKAE OQHAKOBMUI

Specify the vitamins whose deficiency
in the human body causes the same set

CUMNTOMOKOMMJSIEKC, 30Kpema — of symptoms, in particular, bleeding gums. ?}.TtaM“." % FI;/

KPOBOTOUUBICTb SICEH. ftamin %,
104. | Y XBOPOro AjiarHOCTOBAHO XPOHIYHUIA The patient is diagnosed with chronic

aTpodhivHMiA racTpuT, WO CynpoBOMKYETLCS |atrophic gastritis accompanied by a B12 . |

nediuynTom BHyTpiWHLOrO haktopa Kacna. |deficiency of intrinsic factor. What type of B 1?3;?;322;3

SAka aHemisi po3BUHYNach y XBOPOro?

anemia has developed in the patient?

105.

Micns TpuBanoro Kypcy nikyBaHHs
cynbaHinamigHuMn npenapatamu

Yy XBOPOro PO3BUHYMAaCh MakpoLuTapHa
aHeMisi. YTBOPEHHS aKTUBHUX POPM KOO
BiTaMiHy NOPYLUYETLCA NPK LbOMy?

After a long treatment by sulfanilamide
drugs, the patient developed macrocytic
anemia. Active forms of which vtamins are
disrupted in this case?

®oniesoi kucnotu /
Folic acid
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106.

KoeH3anm A Bepe yyacTb y 6aratbox
BaXMNMBKX peakLisx Mmetaboniamy.
MoxigHWUM SKOro BiTaMiHy BiH €7

Coenzyme A participates in many important
metabolic reactions. Which vitamin is it
derived from?

[NaHTOTEHOBOI KMCNOTH /
Pantothenic acid

107.

lMpenapatut rpynu BiTamiHy B2 npusHayaoTh
NPy 3aXBOPOBAHHSIX LUKIpW. 3aBAsKN
HasABHOCTIi SIKOT CTPYKTYPY B 1010 CKIagj

Vitamin B2 preparations are prescribed
for skin diseases. What structure in its
composition determines its oxidation-

[30anokcasuH /

BU3HAYAETLCS 3AATHICTb 40 OKUCHEHHS- reduction capacity? Isooxazoline
BiJHOBNEHHSA?
108. | Y XBOpOro 3 rnocuMToM CnocTepiraeTbes A patient with glossitis lost the papillae on
3HWKHEHHS COCOYKIB A31Ka, MOro no YepBo- | his tongue, which is red and burning. Blood B12-chonieso-
HIHHSA Ta NEYiHHA. Y KPOBI: €pUTPOLUTY - tests show: red blood cells - 2.2x10'2/L, : |
2,2x10 12 /n, remornoGi - 103 r/n, hemoglobin - 10° giL, color index - 1.4. What mﬁjecb'”m”?.
-folate deficiency

KOSIbOPOBUIA NOKa3HKK - 1,4. Aka aHeMis
CMoCTepIraeTbCs y XBOPOro?

type of anemia does the patient have?

109.

Yornosik 25 pokis 3BepHyBCS A0 Nikapst

3i ckapramu Ha 3aranbHy cnabKicTb, LUBMAKY
CTOMST0BAHICTb, APaTIBNMBICTb, 3HWKEHHS
npawesnaTHoOCTi, KPOBOTOUMBICTb SICEH.
HepocTaTHICTb SIKOro BiTaMiHy MOXE MaTm
MicLie y JaHOMy BUnagKy?

A 25-year-old man consulted a doctor
complaining of general weakness, rapid
fatigue, irritability, decreased performance,
and bleeding gums. Which vitamin deficiency
could be present in this case?

AckopbiHoBa kucnota /
Ascorbic acid

110.

OpHieto 3 NPUYMH NEPHILLIO3HOT aHeMii €
MOpPYLLEHHS B NapieTanbHUX KNITUHaX LLTyHKa
CUHTE3Y TPAHCKOPWHY - BHYTPILLHBOTO
takTopa Kacna. Aka pe4oBnHa € 30BHiLLHIM
taktopom Kacna?

One of the causes of pernicious anemia is
disruption in the synthesis of transcoryn, an
intrinsic factor of Castle, in the parietal cells
of the stomach. What substance is an
extrinsic factor of Castle?

KobanamiH /
Cobalamin

111.

XBOpuWI Ha MeranobnacTtHy aHeMito Npuivas
npenapar 3 rpynu BOLOPO34UHHIUX BITAMIHHKX
3acobis. BusHauTe Lei npenapar.

A patient with megaloblastic anemia takes a
water-soluble vitamin supplement. Specify
this supplement.

LliaHokoBanamiH /
Cyanocobalamin
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112. | 3axBoptoBaHHs 6epi-bepi - Lie knacuyHa Beri-beri disease is a classic form of thiamine
(hopma HeoCTaTHOCTI BiTaMiHy TiamiHy. deficiency. The active form is synthesized
AKTVBHa (popMa NOro CUHTE3YETLCA with the help of an enzyme from the class TpaHcepas /
3a AONOMOroto hepMeHTY 3 Knacy.... of ... Transferase

113.

XBOPOMY Ha renatut Ans nonepemkeHHs
ypaxeHb NeYiHK1 NpU3HaYmUIn BitamiHo-
NomiGHY pe4oBUHY XOMiH. oro nikysanbHuiA
eeKT NnoB’s3aHum 3..

A patient with hepatitis was prescribed a
vitamin-like substance choline to prevent
liver damage. Its therapeutic effect is
associated with...

NinoTtponHoto gieto /
Lipotropic action

114.

Yonosik 68-Mmu pokiB 3BepHyBCA [0 Nikaps
3i Ckapramu Ha CUJTbHY BTOMY i MOpYLUEHY
YYTIMBICTb B KiHLiBKaX. B aHamHesi —
XPOHIYHWIA racTpuT. Maixe KoxeH AeHb BiH
BXMWBAE anKkorosnbHi Hanoi. ApTepianbHui
Tuck — 130/80 mm pr. cT., nynbe — 95/xB.,
yacToTa AuxaHHs — 14/ xB., Temnepatypa
Tina — 37,1 °C. AyckynbTaTMBHO TOHM CEPLS
PUTMIYHI, nereHi 6e3 NaTonoriyHmx anxans-
HWX LWyMiB 3 060X CTOPIH. HeBponoriyHe
00BCTeXeHHs BUSIBUINO BTPATY TaKTUMbHOI Ta
BiOpALiMHOT YyTNNBOCTI Y BEPXHIX | HUXKHIX
KiHLiBKax. Y nabopaTopHUX QOCMILKEHHSIX:
remorno6iH — 80 r/n, cepeHin 06'em — 115 ¢on
(iHTepBan HopmarbHuX 3HaveHb 80-100 ¢n),
nenkoumtn — 3,0x10° /n. LLlo 3 nepepaxo-
BaHOro € HanbinNbLL iIMOBIPHUM fiarHO30M?

A 68-year-old man presented with severe
fatigue and impaired sensitivity in his limbs.
He has a history of chronic gastritis. He drinks
alcohol almost every day. His blood
pressure is 130/80 mm Hg, pulse is 95/min,
respiratory rate is 14/min, and body
temperature is 37.1 °C. On aAuscultation,
heart sounds are rhythmic, lungs are clear
on both sides. Neurological examination
reveals loss of tactile and vibratory sensi-
tivity in the upper and lower extremities.
Laboratory tests show hemoglobin — 80 g/L,
mean volume — 115 fl (normal range
80—100 fl), leukocytes — 3.0x10° /L. What is
the most likely diagnosis?

HepoctaTHicTb
BiTamiHy B12
(uiaHokobanaminy) /
Vitamin B12 deficiency
(cyanocobalamin)

115.

Y NoAWHN BHACNIAOK NiKyBaHHS aHTMOIo-
TUKaMV BUHUK OMCOAKTEPio3 TOBCTOI KULLKM.
Aknx BiTaMiHIB, CUHTE30BaHMX HakTepiamu B
TOBCTI KWL, 6yae MeHLwe HagxoauTy 4o
opraHiamy?

A person developed colon dysbiosis as a
result of antibiotic treatment. Which vitamins
synthesized by bacteria in the colon will be
deficient?

BitamiH K

Ta BiTamiHw rpynu B /
Vitamin K

and B group vitamins
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116. | Y xBoporo nicnsa pesekuii WwyHka possu- | A patient developed megaloblastic anemia
Hynacb MeranobnactuyHa aHemis. Akui after gastric resection. What medication Bitamix B12 / Vitamin
npenapat HeobxigHo npuaHaunTn xBopomy? [should be prescribed to the patient? B12 deficiency

(cyanocobalamin)

117.

B Ty6ancnaHcepi y XBoporo Ha iHginbTpa-
TUBHY chopMy TyOepKynbo3y nereHb, SKui
niKyBaBCs i30Hia3naoM, NposBUINCS
cumnTomu B6-rinositamiHo3y. Yomy
i30Hia3ua NpM3BOAMTb O LibOro sBuLLa?

A patient with infiltrative pulmonary
tuberculosis who is treated with isoniazid
develops symptoms of vitamin B6 deficiency
at the tuberculosis dispensary. Why does
isoniazid cause this phenomenon?

[30Hia3ng € aHTa-
roHiCTOM BiTamiHy B6 /
Isoniazid is an anta-
gonist of vitamin B6

118.

Mpu aediumTi BIOTUHY CUHTE3 BULLMX
KUPHWX KUCIOT 3HWKYETHCA. BHacnigok
HEeJO0CTaTHLOI aKTUBHOCTI SIKOTO (DEPMEHTY
Le Biabyeaertbca?

When there is a biotin deficiency, the
synthesis of higher fatty acids decreases.
This occurs due to insufficient activity of
what enzyme?

AueTun-KoA-
kapbokcunasm /
Acetyl-CoA
carboxylase

119.

Y XBOpOro 3i ckapramu Ha 6inb y LWnyHKy
BCTAHOB/EHO 3MEHLUEHHS! AOTO CEKPETOPHOI
(OYHKLT, LLO CYNPOBOSXKYETLCS aHEMIED.
HepocTaTHICTb KO PeYOBMHM 3YMOBIIHOE
PO3BUTOK Y XBOPOTO rinosiTamiHosy B12

Ta BUHWUKHEHHS aHEMIi?

A patient with stomach pain is diagnosed with
reduced secretory function accompanied by
anemia. What substance deficiency causes
the development of vitamin B12 deficiency
and anemia in this patient?

®akTop Kacna /
Castle Factor

120.

CuHopom BepHike-KopcakoBa 3a3Buyari
CMOCTEPIraeTbCs Y XPOHIYHUX ankoronikis,
Xap4oBUI paLioH SKUX MICTUTb Masio
BITAMIHIB, LLO CPUYUHSE SHIKEHHS
aKTUBHOCTI TpaHckeTonasu. lediuut skoro
BiTaMiHy [0 LibOro Npu3BoaMTL?

The Wernicke-Korsakoff syndrome is usually
observed in chronic alcoholics whose diet

is low in vitamins, causing a decrease

in transketolase activity. Which vitamin
deficiency leads to this?

TiamiHy / Thiamine

121.

Y naujeHTa giarHoctoBaHo nemnarpy. B sxkomy
TUNi peakLiin BaxnvBy ponb Bigirpae BiTamiH
PP?

The patient is diagnosed with pellagra.
In what type of reactions does vitamin PP
play an important role?

[erippyBaHHs /
Dehydrogenation
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122. | MaujeHTy Bikom 40 pokiB, SKWUA XBOPIE Ha A 40-year-old patient with pulmonary
Ty6EepKynb03 nereHb, NprU3HayeHo isoHiang. | tuberculosis has been prescribed isoniazid.
Hectaua sikoro BiTamiHy Mmoxe po3suHyTics |Which vitamin deficiency may develop as a Mipnaokeuny /
BHACIiJOK TPUBanoro Npuiomy Liboro result of prolonged use of this drug? Pyridoxine
npenapary?
123. | XBOpOMY 3 XpOHiYHO cepLeBoto HegocTaT- | A patient with chronic heart failure is OKNCTIIOBANTLHE
HICTIO B KOMMNMEKCHIN Tepanii Npu3HayeHi prescribed cocarboxylase injections as part
Lo . ) , AekapbOKCUTOBaHHS
iH'eKwii kokapbokcinasm 3 MeToto noninieHHs | of complex therapy to improve aerobic carbo- nipygary / Oxidative
aepobHoro 0bMiHy ByrnesopiB. B sikiit 3 Hase- | hydrate metabolism. In what biochemical decarboxylation of
[eHnx BioximiuHnx peakuin 6epe ydactb TP?| reactions does TDF participate? pyruvate

124,

Y XBOPOro, iKW Xap4yBaBCs BUKITHOYHO
NonipoBaHUM PUCOM, HeOCTATHICTb TiaMiHy
CcTana Npu4MHOLO NosiHeBpUTY. EKckpeLyis skol
CronyKu 3 ceyeto Moxe ByTu iHaUKaTopom
L{bOro aBiTamiHo3y?

In a patient who eats only polished rice,
thiamine deficiency caused polyneuritis.
Excretion of what compound wit the urine
could be an indicator of this vitamin
deficiency?

MipoBuHOrpagHoi
Kkucnotu /
Pyruvic acid

125.

A patient develops systemic (megaloblastic) anemia despite eating a balanced diet.
The day before he underwent surgical resection of the stomach. The anemia in this

patient is caused by the deficiency of ...

Castle factor

126.

A 35-year-old women is brought to the physician because of a 4-month history of
progressive weakness of both lower limbs. She notes difficulty climbing stairs and
complains of lethargy and loss of muscle mass. Her diet consists primarily of “polished”
rice. A diagnosis of dry beri-beri is suspected. Deficiency of which vitamin is most likely to

be detected in her blood?

Vitamin B1 (thiamine)

127.

Laboratory testing detected hyperchromia of erythrocytes, as well as megalocytes and
megaloblasts, in the blood of a 28-year-old woman. What type of anemia is it?

B12 and folate
deficiency anemia
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BioenepreruyHi mpouecu: 0ioJjiorivHe OKHUCHEHHS, OKUCHe pochopunyBanns, cuntes ATOD.
XemiocMOTHYHA Teopist okucHOTO ¢ochopuiryBanHs. IHridiTtopu i po3’eanyBayi okucHOro pochopuryBanHs.
OCHOBHi 3aKOHOMipHOCTI 00MiHY pe40OBHH. 3arajibHi HLISIXH KaTA00/1i3My: OKMCHE 1eKapOOKCHUJIyBAHHS MipyBary,

IMKJ TpuKap0oHoBUX KHCI0T (nukJ I'. Kpeoca)

Bioenergetic processes: biological oxidation, oxidative phosphorylation, ATP synthesis.
Chemiosmotic theory of oxidative phosphorylation. Inhibitors and uncouplers of oxidative phosphorylation.
Basic patterns of metabolism. General catabolism pathways: oxidative decarboxylation of pyruvate,
tricarboxylic acid cycle (Krebs cycle).

Ne [nTaHHs Questions FpasuniaHa Binoslg / MosicHiTb Bigno.iab / Explain your answer
3n Correct answer
1. | Mpw naTonoriyHmx npouecax, LWo cynpoeod- |In pathological processes accompanied by
XYHOTbCS TiNOKCiEt0, BinbyBaeTbCs HeMoBHe | hypoxia, incomplete restoration of oxygen
BIJHOBNEHHS MOMEKyIM KUCHIO B AuxansHoMy |molecules in the respiratory chain and KaTanasa /
naHLo3i Ta HaKONUYEHHS Nepekncy BogHt. |accumulation of hydrogen peroxide occur. Catalase
Ha3BiTb hepMeHT, Lo 3abe3neyye noro Specify the enzyme that ensures its
PYHYBaHHS. destruction.
2. | YKaxXiTb HaAMONEKYNAPHUA MyNbTH- Specify the supramolecular multienzyme
(HEPMEHTHUI KOMMIIEKC, IHTErPOBaHNN complex integrated into the lipid layer of the
y NiNigHAA Wap BHYTPILLHLOI MeMBpaHH inner mitochondrial membrane that creates | uxanbHuit nanwyor /
MITOXOHAPIN, L0 CTBOPIOE YMOBYM 415 conditions for redox reactions to occur. Respiratory chain
nepebiry OKNCHO-BIZHOBHNX peakLin.
3. |[Ho 3aranbHoro wnsxy kataboniamy 6iono- | In addition to the tricarboxylic acid cycle and
MYHMX MaKpPOMONeEKyn HanexuTb, Kpim uukny | the mitochondrial respiratory chain, the
TpukapBOHOBYMX KMCIOT i MiTOXOHApIansHoro| general pathway of catabolism of biological AueTir-KoA /
[VXanbHOro NaHLora, NpoLec OKUCHIO- macromolecules includes the process Acetyl-CoA
BanbHOro aekapbokcuntoanHs nipyeaty.  |of oxidative decarboxylation of pyruvate.
BkaxiTb Oro NpoayKT. Specify its product.
4. |HepocrarHicTb Migi y ntoguHm nosHavaeTtbest | Copper deficiency in humans affects energy

Ha eHepreTMYHoOMy 0BMmiHi. [lediuut skoro
(hepMeHTY 3yMOBIIOE Liei npouec?

metabolism. What enzyme deficiency
causes this process?

LinToxpomokcuaasm /
Cytochrome oxidase
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9. |[pouec TKaHUHHOTO ANXaHHS The process of tissue respiration is
CYNPOBOMXYETHCS OKUCHEHHAM OpraHiyHuxX | accompanied by the oxidation of organic _ _
CRIONYK | CHTE30M MaKpoepriuHux Monexyn. | compounds and the synthesis of macroergic| ~ MiTOXOHApiax /
Y Kkux opraHenax BiabyBaeTbes Lieit molecules. In what organelles does this Mitochondria
npouec? process occur?
6. |[lMpw okucneHHi Byrnesogis i ninigis sugi- | When carbohydrates and lipids are oxidized,
NAETLCS BENUKA KiNbKiCTb eHepril, ocHoBHa |a large amount of energy is released, most
4acTuHa AKOI YTBOPHOETLCS B NPOLIEC of which is produced during the oxidation of 19
okucnexHs auetun-KoA. Ckinbku monekyn | acetyl-CoA. How many ATP molecules are
AT® yTBOpIOETLCA B pesynbTati noBHoro | produced as a result of the complete
OKUCHEHHs ogHiei monekynu auetun-KoA? | oxidation of one molecule of acetyl-CoA?
7. |Y nauieHTa, XBOporo Ha UuHry, BusisneHo | A patient suffering from scurvy has impaired
NOPYLLEHHS raPOKCUITIOBAHHA NPOIiHY hydroxylation of proline and lysine MikpocomanbHoro
Ta NisuHy B cknagi konareHry. [anbmyBaHHs |in collagen. What biochemical process OKUCTIEHHS |/
sikoro BioxiMiyHoro npouecy € npuunHor | is inhibited, causing this impairment? Microsomal oxidation
L{bOro NOpYyLLEHHA?
8. |Ocobnuea ponb uucTeiHy nos’'szaHa 3 TuM, |Cysteine plays a particular role because it is
L0 BiH BXOAMUTb A0 CKNagy NOTYXHOro a part of a powerful antioxidant consisting of
aHTMOKCMAAHTY, WO cknagaeTbes 3 Tpbox | three amino acids and having the ability to
aMiHOKICNOT Ta Mae 3AaTHICTb 3BOPOTHO | reversibly convert from a reduced form to an rnyTarioH /
nepeTBOPIOBATUCH 3 BiHOBMEHOI hopmu Ha |oxidized form, thereby maintaining the Glutathione
OKMCTEHy, NiATPUMY0YM TUM caMuMm Y BigHOB- | reduced state of the SH groups of various
neHomy ctaHi SH-rpynu pisHnx oepmeHTiB | enzymes and bioregulators. Specify this
Ta BioperynsTopis. BkaxiTb Lien aHTUoKeuaaHT. | antioxidant.
9. |EHeprito enektpoximiyHoro noteHuiany anst | The energy of the electrochemical potential
cuHTe3y AT® B MiToxoHAapisx Bukopuctosye |for ATP synthesis in mitochondria is used by
bepMeHTaTUBHA CUCTEMa. the enzymatic system. ATO-cunTeTasa /
ATP synthase
10. |Y cknagi miToxoHapianeHoro auxaneHoro | The mitochondrial respiratory chain contains

naHutora € cknagHi 6inku yutToxpomu. Akui
TUN peakwiil BOHW KaTanisyoTb?

complex cytochrome proteins. What type of
reactions do they catalyze?

OKMCHO-BiHOBHI
peakuii / Oxidation-
reduction reactions
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11. |Y nauieHTa, Wo nepebysaB y 30Hi A patient exposed to radiation had increased 36inbLUeHHs
pagiaLiiHOro ypaxeHHs, B KPOBI concentrations of malondialdehyde and B OpraHi3mi KMCHEBMX
36inbLumnack KoHUeHTpaLis ManoHoBoro | hydroperoxides n the blood. What could be | pagukanis i akTueaLis
pianbaeriay, rigponepokcuais. the cause of these changes? MOJ/ Increase in
[MpuymHOI0 AaHUX 3MiH Moxe ByTn? oxygen radicals in the
body and activation of
lipid peroxidation
12. |Nig yac reHepadii noteHuiany Aii B Hepso- | During the generation of action potential
BOMY _BOJ'IOKHi KIITUHW XUBKX OpraHi3mis, in the nerve fibers of living organisms, ATP BigHOBNEHHS! IOHHO]
eHeprist AT® BUKOPUCTOBYETLCS ANS: energy is used for..: acumeTpii / Restoration
of ionic asymmetry
13. |MNigoocnigHin TBapuHi BBenu biokatop A cytochrome oxidase inhibitor was
LMTOXPOMOKCHAA3M, L0 NPKU3BESO 4O T administered to an e[perimental animal and
MWUTTEBOI CMepTi. fAka cnosyka kanito moxe |caused its immediate death. What potas- LliaHin / Cyanide
BMKNWKATW TaKy peakwito? sium compound can cause such a reaction?
14. | AHTUGioTHK oniromiuwH iHribye AT®-cuHTasy. | The antibiotic oligomycin inhibits ATP
Y akomy npoueci 6epe yyactb Leit hepmeHT? | synthase. In what process does this B okucHomy
enzyme participate? doccpopunioBaHi /
In oxidative
phosphorylation
15. | OpHieto 3 naToreHeTUYHMX naHok y po3suTky| One of the pathogenetic links in the
NPOMEHEBOI XBOPOOM € iHTEHCUAiKaLis development of radiation sickness is the
nNpoLeciB BinbHOpaaukanbHOro okucHeHHs  |intensification of free radical oxidation Minigu / Lipids
PEYOBUH. AKi pEYOBUHI € OCHOBHUM processes. What substances are the main
[PKepenoM YTBOPEHHs BinbHUX pagukanis? |source of free radical formation?
16. | TpuBane 3acTOCyBaHHs NiKapCbKux Long-term use of medications affects liver
npenaparis Mae BNAMB Ha KNiTUHKU nediHku, |cells, in particular causes marked [eTokcukauis

30KpeMa, BUKITMKAE BUPaXeHy rinepTpodio
arpaHynsipHoOro eHaonnasMaTyHOro
peTuKynyma. 3 KoK (PYHKLi€E0 JaHOi
opraHenu e noB's3aHo?

hypertrophy of the agranular endoplasmic
reticulum. What function of this organelle is
this associated with?

LUKIANMBUX PEYOBMH
[Detoxification of
harmful substances
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17. |BnacHuit 3aranbHuin eHepreTuyHnii odmiH - | Your total energy expenditure can be
MOXHa po3paxyBaTi, SKLIO Bigoma KinbkicTb:  |calculated if you know ...
Cnoxutoro Oz /
Consumed O2
18. |LianncTui kanin — otpyTa, Wo npu3soguTts | Potassium cyanide is a poison that causes
[0 MATTEBOI CMEPTI opraHiamy. Ha siki instant death. What enzymes in the LiuToxpomok-cuaasy
(DEPMEHTU B MITOXOHAPIAX Zi€ LiaHiCTMI mitochondria does potassium cyanide [aas] / Cytochrome
Kanin? affect? oxidase [aas]
19. | YHiBepcanbHot 6ionoriyHoKw CUCTEMOKD Microsomal oxidation is a universal
OKUCNEHHS HenonsapHux cnonyk (BinbwocTi | biological system for oxidation of nonpolar
nikapcbkux 3acobiB, TOKCUYHWX peyoBKH, | compounds (most drugs, toxic substances, LinToxpom P 450/
CTepOiHUX TOPMOHIB, XONECTEPUHY) € steroid hormones, cholesterol). What vt rf) l‘:‘fo
MIKpOCOMarnbHE OKUCNEHHS. Ak LunToxpoM |cytochrome is a part of the microsomal ylochrome Faso
BXOQMTb A0 CKNagy OKCUreHa3HOoro naHurora |oxygenase chain?
MIKpOCOM?
20. |lpm pisHOMaHITHMX 3aXBOPIOBaHHSX piBeHb | In various diseases, the level of active
aKTUBHMX (hOpM KUCHIO Pi3ko 3BinbLuyeTbes, |oxygen forms increases sharply, leading to
L0 NPM3BOAMTbL 40 PYWHYBaHHSA kNiTuHHKMX  |the destruction of cell membranes.
i o , a-Tokodpepon /
MeMbpaH. 3 MeTo 3anobiraHHs Liboro Antioxidants are used to prevent this. a-Tocopherol
3aCTOCOBYHTb aHTUOKCHAAHTU. HasBiTb Specify the most powerful natural P
HaNBINbLL NOTYXXHWA NPUPOLHNIA antioxidant.
AHTUOKCUIAHT.
21. |OpraHi3mu, siki B npoLeci eBontoLii He Organisms that have not developed a
CTBOPUNK cucTeMy 3axucty sig H20s, defense system against H202 during MNepokcupasa
MOXYTb iCHyBaTV NMLLIE B aHAEPOBHNX evolution can only exist in anaerobic | karanasa /
ymoBax. fki 3 nepepaxoBaHmx (epmentis | conditions. What enzymes can destroy Peroxidase
MOXyTb pYitHyBaTX rigporeH nepokeun? | hydrogen peroxide? and catalase
22. |LleHTpanbHum npomikHuM npogykTom yeix | The central intermediate product of all types

obwmii (Binkis, ninigis, BYrneBogiB) €.....

of metabolism (proteins, lipids,
carbohydrates) is...

AueTun-KoA /
Acetyl-CoA
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23. |CyomepekcnepT nig Yac po3TuHy Tina On autopsy of a 20-year-old womanl,
20-pivHoT fiBYMHM BCTAHOBMB, Lo cMepTb | a forensic expert determined that death
HacTana BHaCMidoK OTPYEHHS LiaHigamu.  |was caused by cyanide poisoning. Activity | Liutoxpomokcugasu /
AKTUBHICTb 5IKOro hepMeHTy Hanbinbluow | of what enzyme is predominantly inhibited | Cytochrome oxidases
MipOt0 ranbMyeTbes LiaHigamu? by cyanide?
24. | CypoBo-mMeaunyHui ekcnept nig vac poatury |On autopsy of a 20-year-old woman,
Tina 20-pivHOi AiBYMHM BCTAHOBYB, L0 cMepTb|a forensic expert determined that death was
HacTana BHacrigok oTpyeHHs LiaHigamu.  |caused by cyanide poisoning. What process | TkaHUHHOTO AnxaHHs /
[MopyLLEeHHs SKoro NpoLecy cTarno was disrupted leading to the death? Tissue respiration
NPUYMHOK CMEPTI AiBYNHU?
25. |LliaHign € Hag3Bn4anHo NOTYXKHUMM Cyanides are extremely potent cellular
KNITUHHAMK OTPYTaMK, SKi Npu nonagaHHi | poisons that can be fatal if ingested by
B OpraHi3m fito4nHN MOXYTb NPU3BECTU humans. Which tissue respiration enzyme is | Liutoxpomokcuaasm /
[0 netanbHoro pesynbrary. brnokysaHHs | blocked to cause this effect? Cytochrome oxidases
SIKOro (PEPMEHTY TKAHUHHOTO ANXaHHS
NEXUTb B OCHOBI TaKoi ii?
26. |lpw oTpyeHHi LiaHinamn HacTae muTTeBa | Cyanide poisoning causes instant death.
CMepTb. Y YoMy nonsrae MexaHism gl What is the mechanism of action of cyanides IHriBytoTb
LiaHigiB Ha MONEKYNSPHOMY PiBHI? at the molecular level? UMUTOXpOMOKCHaasy /
Inhibit cytochrome
oxidase
27. | Tpun TMPEOTOKCUKO3I NiABULLYETHCS Thyrotoxicosis is characterized by increased Pos'eaHyoTb
NPOAYKList TUPEOiaHNX FOPMOHIB T3 i Ta, production of thyroid hormones T3 and T4, |oKMCMtOBaHHS Ta OKUCHE
CNOCTepiraeTbCs CXYAHEHHs, Taxikapgis, weight loss, tachycardia, mental excitability, | docchopunioBanHs /
ncuxivHa 30yanumBicTb Ta iH. Ak TupeoigHi  |etc. How do thyroid hormones affect energy | Disconnect oxidation
FOPMOHM BMIIMBAKOTb HA EHEPrETUYHNIA metabolism in cell mitochondria? and oxidative
0BMiH y MITOXOHAPIAX KNITUH? phosphorylation
28. |BbioeHepreTuka MO3Ky 3Ha4YHO 3anexuTs Big | The bioenergy of the brain depends
NocTa4aHHs KUCHI0. Akui cybeTpart significantly on oxygen supply. What
OKUCMEHH Mae HanbinbLue 3HaYeHHs ans | oxidation substrate is most important for [ioko3a / Glucose

3abe3neyeHHsl eHeprieto Mo3ky?

supplying energy to the brain?
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29. |[o nikapHi noctynuna pobitHuus ximiyHoro | A female worker at a chemical plant was OkwcHoro
NiNPMEMCTBA 3 03HaKaMW OTPYEHHS. admitted to the hospital with signs AekapbokcunyBaHHs
Y BONOCCI XiHKW BUSIBIIEHA NigBMLLEHA of poisoning. An elevated concentration NipoBUHOrpagHoI
KOHLieHTpaLjis MuL'saky, wo briokye ninoesy |of arsenic which blocks lipoic acid, was kucnotu / Oxidative
kucnoTy. MopyLweHHs SKoro npouecy € found in the woman's hair. Violation of what decarboxylation
MIMOBIPHOK NPUYMHOIO OTPYEHHS? process is the likely cause of poisoning? of pyruvic acid
30. |bionoriyHe okucneHHs Ta 3HewwkomkeHHs | Biological oxidation and detoxification of
KCeHOGIOTMKIB BiAOYBaETLCA 3a paxyHOK xenobiotics occurs due to heme-containing
reMoBMICHUX pepMeHTIB. loHm sikoro meTany €| enzymes. What metal ions are an essential 3anisa / Iron
0060B'A3KOBOIO CKN1aJ0BO LX hepMeHTiB? | component of these enzymes?
31. |Y npoueci meTtaboniamy B opraHiami nogutun | During metabolism in the human body,
BMHUKaOTb aKTUBHI (hOpMU KUCHIO, B TOMy  |active forms of oxygen, including superoxide Cynepokcup-
4ncni cynepokCUaHUIA aHiOH-paavkann. anion radical, are produced. This anion is ovemytasu (COL) /
Llen aHioH iHaKkTUBYETLCS 3a LONOMOTOH0 inactivated by an enzyme..... Superoxide
(hEPMEHTY... dismutases
32. |MaujeHT 3BepHYBCS 3i ckapramu Ha Hanagwn | The patient complains of episodes of
YTPYAHEHOTO ANXaHHS!, 3anaMOPOYEHHS. shortness of breath and dizziness. It turned
3'scysanocs, Lo BiH npautoe Ha ximiyHomy | out that he works at a chemical plant |
NigNpUeMCTBI 3 BUPOBHWLTBA CUHINBHOT producing hydrocyanic acid. These U'MTOXPOMOKCMA%M
: . ) . Cytochrome oxidases
KMCnoTW. 3 NOPYLLEHHSM aKTUBHOCTI sikoro | symptoms can be associated with activity of
(hepMeHTy MOXYTb ByTU NOB'A3aHI L what enzyme?
cumnTomMu?
33. |[lo nikapHi LOCTaBNEHO XBOPOro 3 OTpyeHHaM | A patient presented with poisoning from the

IHCEKTULMOOM — POTEHOHOM. FKa AinsgHka
MITOXOHAPIaNbHOrO NaHLora nepeHeceHHs
€MEKTPOHIB 6MOKYETLCS LiiEt0 PEYOBUHOK?

insecticide rotenone. Which part of the
mitochondrial electron transport chain is
blocked by this substance?

HAOH-koeH3um
Q-okcupopeaykTasa /
NADH coenzyme
Q oxidoreductase
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34. |Y neviHyi nopyLleHa aeTokcukaLis Detoxification of natural metabolites and
NpUPOAHUX MeTaboniTiB i KceHoBIoTHKIB. xenobiotics is impaired in the liver. Specify
HasBiTb UMTOXPOM, aKTMBHICTb sikoro Moxe | the cytochrome whose activity may be Lintoxpom Paso /
ByTH 3HMXKEHA. reduced. Cytochrome Paso
35. | Knituny 06pobunu pevosuHoto, wo brnokye | The cell was treated with a substance that
(POCOPUITIOBAHHSA HYKIEOTUAIB Y MITO- blocks nucleotide phosphorylation in mito- OkucHe
XoHAapiax. Akun npouec xutTeaianbHocTi | chondria. What cell function will be disrupted| coctopunioBanHs /
KniTWHW Byae nopyLeHun y nepuy vepry?  |first? Oxidative
phosphorylation
36. |3HewwkomkeHHs xBopoboTBOpHIX BakTepii i | The destruction of pathogenic bacteria and
PYIMHYBaHHS YyxopigHux Tin y nenkouutax  |foreign bodies in leukocytes is carried out by
3AINCHIOETBCA 3a TUNOM peakLii okucneHHs.. |a type of oxidation reaction... MepokcuaasHoi /
Peroxidase
37. |lMpouec cuHTesy AT®, nos'azaHui The process of ATP synthesis associated
3 peakLisiMn OKUCIEHHS 3a yyacTio cuctemm |with oxidation reactions involving the OKuCHUM
AnXarnbHUX (hepMEHTIB MITOXOHAPIN, mitochondrial respiratory enzyme system (hoChopUnoBaHHAM /
Ha3NBaETLCA ... is called ..... Oxidative
phosphorylation
38. |[lnsg HopmManbHOro MeTaboniamy KniTuH Macroergic compounds are necessary
HeobXigHI MakpoeprivHi cromnyku. for normal cell metabolism. Macroergics
[lo MakpoepriB BigHOCUTLCS: include...: Kpeatundocdat /
Creatine phosphate
39. |BcraHoBneHo, Lo fo cknagy nectuuuay |t was established that the pesticide o ,
: . . . ipyBaTaerigpo-
BXOAMUTb apCeHart HaTpito, Lo 6rokye contains sodium arsenate, which blocks
. , : R . - reHasHoro Komnnekcy /
ninoeBy KUCNOTY. YKaxiTb akTUBHICTb sikux | lipoic acid. Specify the activity of what Pyruvate
(hepMeHTIB nopyLlyeTbea? enzymes is disrupted? dehydrogenase
complex
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40. |Y ekcnepumeHTanbHWX TBapuH 3 pauioHy | Lipoic acid was excluded from the diet of
XapyyBaHHS BUKITIOYMNK NTINOEBY KMCMoTy, | experimental animals, which resulted in
NPy LibOMY Y HKX cnocTepiranoch inhibition of the pyruvate dehydrogenase KodhepmeHTom /
NPUrHIYeHHs NipyBaTAeriaporeHasHoro complex. What is lipoic acid for this Coenzyme
komnnekcy. Yum € ninoesa kucnota ans enzyme?
LibOro pepmMeHTy?
41. |Pi3ke NigBULLEHHS YTBOPEHHS aKTUBHUX A sharp increase in the formation of active
(hOpM KUCHIO (CynepoKcua-aHioH-paaunkana, |oxygen species (superoxide anion radical,
nepoKcuay BOAHIO, riapokeunbHoro pagukana) [ hydrogen peroxide, hydroxyl radical) is
CnoCTepiraeTbCs y HenTpodinax nig vac observed in neutrophils during phagocytosis. rinoxnopuT-aHioH /
(harouuTosy. Kpim Ljboro B HKx 3a yyacTio | In addition, another substance with a high Hypochlorite anion
Mienonepokcuaasn yTBopoeTbes We oaHa | bactericidal effect is formed in them with
peyoBMHa 3 BUCOKOK DakTepuumaHoto gieto. |the participation of myeloperoxidase.
Takot PEYOBMHOK €. This substance is...
42. |OxucntoBanbHe aekapboKCUTBaHHS The oxidative decarboxylation of pyruvic
nNipoBMHOrpagHoOT KUCNOTU KaTanidyetbCcst | acid is catalyzed by a complex polyenzyme TAo, _(DA'D-’ KoA-SH,
CKnagHUM noniepMeHTHUM koMnnekcom 3a| complex involving several functionally HALL, ninoesa kvcrota
Y4acTIo Aekinbkox yHKLioHansHO nos'asaHux |related coenzymes. Specify this complex. TDF, FAP’ QOA'_SH*
kothepMEHTIB. YKaXiTb Liel KOMMMeKC. NAD, lipoic acid
43. |[o nikapHi noctynus Xsopuit 3 aiarHo3oM — | A patient was admitted to the hospital with a OKMCRoBanNbHE
OTpyeHHs pTyTTI0. Py LibOMy briokyeTbest | diagnosis of mercury poisoning. This blocks | nekapGokcumioBaHHs
ninoeBa Kkucnota — KOPepMeHT, KUK lipoic acid, a coenzyme that is part of the nipyaty / Oxidative
BXOAMTb [0 cKrady nipysataerigporeHasHoro |pyruvate dehydrogenase complex. What decarboxylation
KOMMmekcy. SAkuii NpoLec NopyLLEHNN? process is disrupted? of pyruvate
44. Y epMeHTaTUBHOMY PO3LLENIEHHI In the enzymatic breakdown of complex
CcknagHux BioopraHiyHmx Cnonyk B opraHiami | bioorganic compounds in the human body, , ,
NIOANHN BUAINSIOTb TPU OCHOBHI CTapji three main stages of catabolism are Fiponisy /
kataGoniamy. Ha nepuuiti cTagii peakuji distinguished. In the first stage, reactions Hydrolysis
BiAbyBalOTLCS 38 MEXAHI3MOM....... occur by the mechanism of...
45. |Peakuii, meTabonitn skux MOXyTb Reactions whose metabolites can be
BKIIOYATUCh SIK y KaTaboniyHi, Tak iy involved in both catabolic and anabolic o
aHaboniYHi NpoLlec, BiGHOCATLCS AO. .. processes are classified as...... AmcpibonidHmx /
Amphibolic
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46. |Bigomo, Wo y cknagi 6ionoriyHnx membpaH | It is known that certain enzymes in the _ .
KNiTUH Aesiki (hepMeHTU 3aaTHi yTeoptoaTu |biological membranes of cells are capable of Mipysataeriapo-
nonichepMeHTHI komnnekey, Lo kataniayTb|forming polyenzyme complexes that reHasa /
MOCNIZOBHOCTI NOB'A3aHMX BiOXiMIYHNX catalyze sequences of related biochemical Pyruvate
peakyin. [lo Takoro koMnnekcy BigHocUTLCA... [reactions. Such complexes include ...... dehydrogenase
47. |fka kucnota — npoMixkHWA npoaykT umkny | What acid, an intermediate product of the
TpukapbOHOBYMX KMCIOT — Bepe yyacTb tricarboxylic acid cycle, participates in the
y 3B'I3yBaHHi iOHIB KanbLyito? binding of calcium ions? JInmoHHa /
Citric acid
48. |[MipoBMHOrpagHa kucnota, K NpoMikHu | Pyruvic acid, as an intermediate metabolite
MeTabonit 0BMmiHy BYrneBoAiB, Ninigis | of carbohydrate, lipid, and amino acid meta-
amiHoKMCNoT, nigaaeTbes okucmoBanbHoMy |bolism, undergoes oxidative decarboxylation. Tiaminy /
AekapbOKCUIIOBaHHI0. BiacyTHICTb koI The lack of what nutrient in food is the Thiamine
XapyoBOi PEYOBWHW B i € MPUYMHOI0 cause of this process disruption?
NOPYLUEHHS LIbOro npouecy?
49. | ®nasiH3anexHi gerigporeHasum — Le Flavin-dependent dehydrogenases are
thepMeHTH, Lo BepyTb y4acTb y enzymes involved in biological oxidation.
BionoriyHoMy OKCEHHI. 3a 4OMOMOroH With the help of what structural component |30anokcasuHy /
SIKOrO CTPYKTYPHOTO KOMMOHEHTA BOHY are they able to accept two hydrogen atoms Isoalloxazine
34arTHi akuenTyBaTh ABa aToma BoAHo Big | from the substrate?
cybcrpary?
50. |Y xBopmx Ha nikapcbKy reMoniTuyHy aHemito | Patients with drug-induced hemolytic
CnocTepiraeTbCs HegocTaTHICTb hepMeHTy |anemia have a deficiency of the enzyme
rMK030-6-dhochataerigporeHasm, Skuin glucose-6-phosphate dehydrogenase, which
BiQHOCUTBLCA 0 NiPUAMH3ANEXHUX belongs to the pyridine-dependent HAL® / NADF
[erigporeHas. Akun 3 nepepaxoBaHux dehydrogenases. What coenzyme is part of
KOhepMeHTIB BXOAUTb 0 CKragy Lboro this enzyme?
(hepmeHTy?
51. |Po3s'egHyBayeM auxaHHs Ta The uncouling of respiration and

(hOCHOPUITIOBAHHS € aHTUKOAryNsHT:

phosphorylation is an anticoagulant:

Oukymapon /
Dicumarol
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52. |Bigomo, L0 MOHOOKCUreHasm It is known that monooxygenases of the
€HOOoMNa3MaTUYHOIro peTukynyma endoplasmic reticulum of hepatocytes MikpocomarbHe
renaToLuTiB OKUCIIIOKTb YYXKOpiaHi oxidize foreign substances. Specify this OKMCTEHHS /
peyvoBuHW. HasBiTb Lel npoLec. process. Microsomal oxidation
53. |Y npoueci TKAHUHHOTO ANUXaHHS In the process of tissue respiration, all
cybctpatamu € BCi pEYOBUHM, KPiM: substances are substrates except for:
Xonectepony /
Cholesterol
54. |lpw npuitomi LiaHigy kanito noguHa BMupae | Ingestion of potassium cyanide cause death
Bifl 3aZyXxv B pe3ynbTati 6rioKyBaHHs.. from asphyxiation as a result of blockage
of... Lintoxpomokempasm /
Cytochrome oxidase
55. |lLo ob'eaHye unTOXPOMM, KaTanasy What do cytochromes, catalase,
i reMorno6iH? and hemoglobin have in common?
HasiBHiCTb rema /
Prevalence of heme
56. |Y bionoriyHnx cuctemax 3aranbHUM In biological systems, the general principle
MPUHLMMNOM TPaHCMOPTY eHeprii Bif of energy transport from exergonic to
€K3eproHiYHNX 0 eHAeproHiyHuX peakuin  |endergonic reactions is its transport in the AT®/ ATP
€ 1i TpaHcnopT y hopmi ximivHoro 38'a3ky. | form of a chemical bond. Specify the
Ha3BiTb pe4oBuHy, sika € yHiBepcanbHUM  [substance that is a universal energy carrier
NepPeHOCHNKOM EHeprii B OpraHismi. in the body.
57. |Llutoxpomun guxanbHOro naHutora The cytochromes of the mitochondrial
MITOXOHAPIN Ta MIKPOCOMArbLHOTO respiratory chain and the microsomal
€MNEeKTPOHTPAHCNOPTHOTO NaHLora € electron transport chain are heme proteins. 3aiza / Iron

remonpoTeiHamu. loHn SKoro MeTany €
000B'A3K0BOIO CKNAA0BOI0 LyX (hepMeHTIB?

What metal ions are essential components
of these enzymes?

55




Ne MuTaHHs Questions Mpasinba BiANOBize / MosicHiTb Bigno.iab / Explain your answer
an Correct answer
58. |[Mpu pos'egHanHi anxaHHa Ta dhocchopunio- |When respiration and phosphorylation

BaHHS EHEPrisi OKUCIIEHHS! PO3CItOETLCA are separated, the energy of oxidation ﬂ_ltfmymapon,

y chopmi Tenna, To6To po3’'eaHyBavi is dissipated in the form of heat, i.e., 94 MPOKCIIH, |

nigBuMLLYIOTL TEMNepaTypy Tina (niporeHHa  [uncouplers increase body temperature ’ '%V.'H'Tpod)?“o”

gis). MNepeniyte pevyoBMHM SKi MatoTb (pyrogenic effect). Specify the substances T;]C;r:;;%’

it0? that have this effect. ’

o Ao athave fhis efiec 2,4-Dinitrophenol
59. | Ckinbku monekyn AT® (IF'T®) moxe How many ATP (GTP) molecules can be

YTBOPUTUCH B LMKNi TpukapboHoswx kucnoT |formed in the tricarboxylic acid cycle without

6e3 yyacTi TKaHWHHOrO AMXaHHA? tissue respiration?

1

60. |KodakTropamu MITOXOHAPIANbHOMO The following are not cofactors of

OKWCIEHHS He €. itochondrial oxidation:

HAL® / NADP

61. |lMonisiTamiHHi NpenapaTty 3 aHTokeugaHTHo | Multivitamin preparations with antioxidant

aKTMBHICTIO NiABMLLYIOTb aKTUBHICTb cucTeMM | activity increase the activity of the body's

aHTMpaaMKarnbHOro Ta aHTUNEPEKUCHOro antiradical and antiperoxidic defense system.

3axuCTy opraHiamy. AKTUBHICTb SIKOTO Its state can be characterized by activity KaTanasa / Catalase

hepMeHTy Moxe xapakTepuaysatw ii ctaH? |of what enzyme?
62. |OkucneHHs auetun-KoA B umkni Kpebca The oxidation of acetyl-CoA in the Krebs

Bifirpae BaxnuBy porb Y 3abeaneyeHHi
EHeprieto KOXHY 3 nepepaxoBaHnX KNiTUH
(TKaHWH, OpraHiB), 3a BUHATKOM..

cycle plays an important role in providing
energy to each of the listed cells (tissues,
organs), with the exception of...

EputpouuTis /
Erythrocytes
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63. |[lo npwi3gy rpynu ekcnepTiB Ha MicLe Upon the arrival of a group of experts at the
3M04MHY BUSIBNEHO Tino 6e3 o3Hak XuTTA.  |crime scene, a body was discovered with no
Y xofi AocnimKeHHs KpoBi 3arnbnoro signs of life. Investigation of the deceased's
BWSIBNEHO BENWKY KOHLEHTPALO iOHIB blood detected a high concentration of \Y
LiaHOBOI KMCIOTW. |HribitoBaHHS KOTO cyanide ions was detected. What complex
KOMMIIEKCY AMXarbHOro NaHutora of the mitochondrial respiratory chain was
MITOXOHAPIN CTano NPUYNHOK CMepTi? inhibited causing death?
64. |[o peaHimauinHoro BiggineHHs y saxkomy | A patient was admitted to the intensive care
CTaHi, 6e3 CBiAOMOCTI HaZiNLLIOB NaLlieHT. unit in serious condition, unconscious. HATH-koeH31M-Q-
[HiarHocToBaHo nepeno3ysaHHs 6apbityparis, |He was diagnosed with a barbiturate "
LLIO 3YMOBWIIM (DEHOMEH TKaHWHHOI rinokcil. |overdose which caused tissue hypoxia. NADH-coenzyme Q
Ha sikomy piBHi cTanoch 6riokyBaHHs At what level did the electron transport reductase
€I1EKTPOHHOTO TpaHCnopTy? blocking occur?
65. |Y npucyTHocTi 2,4-auHiTpodeHony In the presence of 2,4-dinitrophenol, Pos'eHaHHs
OKUCMEHHs cybeTpartiB MoXe TpuBaTh, oxidation of substrates can continue, but OKUCNEHHS Ta
arne cuHTe3 Monekyn AT® HeMOXITUBUI. synthesis of ATP molecules is impossible. | docdopuntoaHHs B
Y yomy nonsrae MexaHiam 1oro gii? What is the mechanism of its action? MITOXOHAPISX /
Dissociation of
oxidation and
phosphorylation in
mitochondria
66. |KnituHy 06pobunu pevosuHot, Lo Brokye | The cell was exposed to a substance that
npowec ocqopunoBaHHs HyKNeoTUaiB blocks the phosphorylation of nucleotides
Yy MITOXOHApISIX. AKWIA npoLec xuTTeaisnsHoCTi |in mitochondria. What cellular process will Pecuttes AT® /
KniTWH Byae nopywenun y nepy vepry?  |be disrupted first? ATP resynthesis
67. |XBOpPOMY Npu3HAYMNM HEPMEHTHUI The patient was prescribed an enzyme

npenapar, Wo MicTUTb LuToxpom C.
Aknin npouec NOCUNIETLCA Mif AiEt0 LbOoro
(hepmeHTy?

preparation containing cytochrome C.
What process is enhanced by the action of
this enzyme?

TkaHWHHE AnxaHHs /
Tissue respiration
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68. |lpm pocnimkeHHi nepeTopeHHs xapyoBoro |When studying the transformation of food
BapBHuka 6yno BCTaHOBMEHO, LU0 3HeLKoa- [dye, it was found that the detoxification of
XEHHSI Liboro kceHobioTuka Bigbyeaetbest | this xenobiotic occurs in only one phase -

TiNbKW B OHY (hasy — MiKpOCOMasbHOMo microsomal oxidation. Specify the Lntoxpom Paso /
OKUCNeHHs. Ha3sBiTb KOMMOHEHT Liei (ha3n. | component of this phase. Cytochrome Paso

69. |lNpu obCTexeHHi nawieHTa BUSIBNEHO On examination, the patient was found to
OXupiHHS I cTyneHs. 3'acoBaHo, Lo BiH have grade 2 obesity. It was established
nobutb BXuMBaTK 6arato conogoLyis, xupHy | that he likes to eat a lot of sweets and fatty Llukn TpukapBOHOBMX
Xy, Bele ManopyxmnmBuii Cnocid XuTTs, foods and leads a sedentary lifestyle, KkncroT /
TOMY B MO0 OpraHi3mi NpiopuTeTHUM € so his body prioritizes anabolic metabolism. Tricarboxylic acid
aHaboniyHuin Tvn 0bmiHy. Akuia 3 HacTynHux | What pathway can be considered cycle
LWNSXIB MOXHA BBaxaTtn amiboniyHum? amphibolic?

70. |LluToxpomokcuaasa — reMnpoTeiH, Wo € Cytochrome oxidase is a heme protein that MepeHeceHHs
KIHLEBMM KOMMOHEHTOM AWXaribHOro is the final component of the mitochondrial BiZIHOBMEHIX
naHutora MiTOXoHapin. Aky peakLito respiratory chain. What reaction does this eKBIBaNEHTIB
kaTaniaye Len hepMeHT? enzyme catalyze? Ha MoneKynApHMiA

KnceHb /
Transfer of reduced
equivalents to
molecular oxygen

71. | Akuin kochepMEHT hnaBiH3anexH1Xx Which coenzyme of flavin-dependent

perigporeHas bepe yyacTb B peakLjisx LKy
TpUKapbOHOBMX KMCTOT?

dehydrogenases participates in the
reactions of the tricarboxylic acid cycle?

®ALl / FAD
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72. | docnimKeHHsIMW OCTaHHIX AecaTuniTb Research conducted over the past few
BCTaHOBIEHO, WO 6e3nocepeaHiMu decades has established that the direct (epMEHT AUXaNbHOO
"BUKOHABLIIMK” @anonTo3y B KMITUHI € "performers" of apoptosis in cells are special NaHLyora nepeHocy
ocobnuBi hepMeHTH - kacnasu. B yTBopeHHi | enzymes called caspases. Cytochrome C is enexTpoHia /
O[HOrO 3 HUX 6epe yyacTb yutoxpom C. involved in the formation of one of these Enzyme of the
YKaxiTb I0ro goyHKLit0 B HOpManbHin enzymes. Specify its function in a normal respiratory electron
KNITYHI. cell. transport chain
73. |B xopgi Bu3HaueHHsi eHeprosuTpat opraHiamy|When determining the energy expenditure of
TIOANHN BCTAHOBIIEHO, WO ANXanbHUM the human body, it was established that the
koediuieHT gopisHioe 1,0. Lle o3Havae, wwo Y |respiratory coefficient is equal to 1.0. This
KNiTUHaX SOCNiZXKyBaHOTO NepeBaxHo means that in the cells of the subject, mainly Byrnesoav /
OKMUCITIOHTHCS: oxidized ...: Carbohydrates
74. | WBuakicTb OKUCHEHHs cybeTpaTiB The rate of oxidation of cellular fuel
KNITMHHOTO NanuBa i TpaHCnopTy enekTpoHiB|substrates and electron transport to oxygen Bin
[0 KUCHIO ANXanbHUM NaHLtorom via the respiratory chain is regulated by KOHLiEHTpALi
perynieTbes 3a JoNOMOrow anxansHoro  [respiratory control. What does it depend on? AI®/
KOHTPOM0. Big 4oro BiH 3anexuTs? From
the concentration
of ADP
75. |A 25-year old woman was admitted to the emergency department because of her altered
mental status. She had a headache, anxiety, nausea, and a metallic taste in her mouth.
As these signs appeared after using an unknown insecticide in her garden, her doctor
suspected hydrogen cyanide exposure. What is the mechanism of this poisoning? Interferes with
the electron
transport chain
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