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HapuanpHuii noci6HUK po3pobIeHui
I/ AKiCHOTO ONMaHyBaHA (yH[aMeH-
Ta/JIbHUX TEPMiHiB Ta IOHATH 3 MefNY-

HOI 6ioxiMili , sIKi € KITI0YOBUMM JJIS PO-

3yMiHHS (YHKIIIOHYBaHHS OpraHi3My

JIIOVIHM B HOPMIi Ta 3a IIaTOJIOTiI.

Hagiujo MaiiGyTHbOMY TiKapio 3HATH

MemyHy 6ioxiMiro?

3Ha"HA MenquuHol 6ioXiMil € HeoOXis-

HOI0 623010 J/I1 PO3YMiHHSA:

— OpUYMH Ta MEXaHi3MiB PO3BUTKY
3aXBOPIOBaHb, TaK fAK IIOPYLIEHHS
¢dyHKIioHyBaHHA 6i0XiMIYHMX IpO-
1I€CiB JIeXKaTh B OCHOBI BCiX 3aXBOPIO-
BaHb, TOMY PO3YMiHHS LIMX IIPOLECIB
€ BOK/IMBUM [II IPAaBWIbHOI [lia-
THOCTMKM Ta JTiKyBaHHA ITAlLli€HTIB.

- BIUIMBY (DaKTOPiB HABKONUIIHBOTO
cepefioBMIa Ha 3[0POB’S JIONVHIN,
Taki AK Xap4yyBaHHA, 3a0pyIHEHH:
Ta CTpec, MOXKYTb BIUIMBATU Ha 6i-
OXiMi4Hi IIpollecu B Oprasismi, 1o
IO3BOJIAAE€ MMiKApIO JaBaTy IallieHTaM
peKoMeH/Iallil I0fi0 BEfIeHHA 3[,0PO-
BOTO CIIOCOOY KUTTA.

— Jii JIIKapChKUX IIperapaTriB, TaK fAK
OIMBIIICTD JIIKAPCBKMX IpenapariB
#ifoTp Ha OioximiuHi Ipouecu op-
ra”isMy, 110 [JO3BOJ/AE JIIKapIO IIpa-
BUJIBHO IIifIiOpaTy mpemnapar, 03y Ta
PEXUM J10r0 IPUILOMY.

- iHpuBigyanbHUX OCOOMMBOCTEI Ta-
LieHTiB, Tak AK OioxiMmi4Hi mpoiie-
CU MOXYTb BapilOBaTUCA y PisHUX
JIIOfIel, 110 MO)Ke BIJIMBATU Ha iX
peakllilo Ha JIKapChbKi IIperaparu
Ta PO3BUTOK 3aXBOPIOBAHb. 3GHAHHSA
VX 0COOIMBOCTEN JO3BOJIAE JiKaPIO
AT 10 JIIKYBaHHA IIalli€HTa iH-
IVBiZyanbHO.

The study guidline is designed for the
mastering of fundamental terminology
and concepts of medical biochemistry,
which are key for understanding the
functioning of the human body in nor-
mal and pathological conditions.

Why should a future doctor know

medical biochemistry?

Knowledge in medical biochemistry is

an essential basis for understanding:

— the causes and mechanisms of devel-
opment of diseases; because the dis-
orders of functioning of biochemical
processes are the basis of all diseases.
Therefore, understanding of these
processes is important for the correct
diagnostics and treatment of the pa-
tients.

- the influence of environmental factors
on health human, such as nutrition,
pollution and stress that can affect the
biochemical processes in the body.
It allows the doctor to give recom-
mendations to patients concerning a
healthy lifestyle.

— the effects of drugs, since most drugs
influence the biochemical processes
in the body, which allows the doctor
to correctly choose the drug, its dose
and the mode of its administration.

- the individual features of the patients,
because the biochemical processes
can vary in different people, which
can affect their reaction to the drugs
and development of diseases. Know-
ing these features allows the doctor to
choose the treatment of the patient
individually.



BuBueHHs MeguuyHOI 6ioXiMil MoOXKe
3[]aTUCA CKAAJHUM 3aBJaHHAM, aje
1leil HaBYaJIbHUIT MMOCIOHMK TOIIOMOXKE
BaM 3pOoOMTH IlepIli KPOKM HO Ballol
ompisHoI mpodecil.

Otpumani 3HaHHA CTaHYTb A Bac
LiHHMM iHCTPYMEHTOM Yy Balllili Maiji-
Oy THilI MiKapChKiil MpaKTHI.

baxaemo Bam ycmixiB y HaBuaHHi!

Studying medical biochemistry may
seem a complex task, however these
guidelines will help you make the first
steps to your dream career.

The acquired knowledge will become
a valuable tool in your future medical
practice.

We wish you success in your study!
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3ATAJIBHA BIOXIMIA GENERAL BIOCHEMISTRY
Posmin 1 Section 1
BIOXIMIS EH3VIMIB BIOCHEMISTRY OF ENZYMES
Ykpaincbka English

bionorivyna ximida — Hayka, 1[0 BUBYaE
CKJIaJ] i CTPYKTYPY XiMiYHMX PEYOBMH
JKMBOI Marepil Ta IX IepeTBOpPEHHS,
AKi € OCHOBOIO >KUTTENISI/TBHOCTI.

Biological chemistry is a science that
studies the composition and structure
of chemical substances of living matter
and their biotransformations, which
are on the basis of vital activity.

Crarumyna 6ioximia BuBYae ckiaj i
XiMi4HY CTPYKTypy TKaHMH Ta OpraHiB
Ha MOJIEKY/IIPHOMY PiBHi, 30CepemKy-
0YNMCh Ha 3HA4YeHHi IMeBHUX 6ioMo-
JIeKyJ, TaKUX fIK NPOTeiHU, BYINEBO-
Iy, JIIigM Ta HYK/IE€IHOBI KMC/IOTH, B
YTBOPEHHI KIITMHHMX Ta TKaHMHHUX
CTPYKTYp Ta pearnisanii ¢isiomoriannx
¢dyHKIi opraHismy.

Static biochemistry studies the com-
position and chemical structure of tis-
sues and organs on the molecular level,
concentrating on the importance of
certain biomolecules such as proteins,
carbohydrates, lipids and nucleic ac-
ids in formation of cellular and tissue
structures and on implementation of
physiological functions of the body.

IOunamiuna 6ioximia Bus4ac 6ioxi-
MiYHI [TpOLecH, IO € OCHOBOIO 0OMIHY
PEYOBMH >XMBMX OPraHi3MiB, a TaKOX
MeXaHi3MI [il eH3MMIB Ta KIiTUHHY
pery/siito MeTabomisMy BYIJIEBOAIB,
NPOTEIHIB, JIMifliB Ta HYK/IEIHOBUX
KUCTIOT.

Dynamic biochemistry studies the
biochemical processes that are the
basis of living beings' metabolism in-
cluding the mechanisms of enzyme
action and cellular regulation of carbo-
hydrate, protein, lipid, and nucleic acid
metabolism.

®dyukiionanbHa 6ioximis BuBuae 6i-
oximiuHi mpomecy, siki 3abe3nedyrTh
posyminna ¢isiomorivnnx yHKIiN
TKAHUH, OPTaHiB i c1cTeM, 30KpeMa bi-
OXiMIYHMX OCHOB TPaB/IEHHSA IOXKNB-
HIX PEYOBVH, MEXaHi3MiB M s130BOTO
CKOPOYEHHs, IeHepallii HepBOBUX iM-
MyNbCiB 1 HEMpOTpaHCMICii, JMXanb-
HOI QyHKII KPOBI, pery/suii Kucnor-
HO-OCHOBHOI piBHOBaru B OpraHisMmi,
HeTOKCMKaniitHOi (yHKIil mneviHkw,
BUAIbHOI (YHKIII HUPOK, 3aXMCHOI
¢dynkuil iMyHHOI cucTeMu Ha OCHOBi
CTAaTUYHOI Ta AMHAMIYHOIL 6ioXiMmil.

Functional biochemistry studies the
biochemical processes that provide the
understanding of physiological func-
tions of the tissues, organs and systems.
It studies the biochemical basis of nu-
trient digestion, the mechanisms of
muscle contraction, generation of nerve
impulse and neurotransmission, respi-
ratory function of blood, regulation of
acid-base balance in the body, detoxi-
fication function of the liver, excretory
function of the kidneys, protective func-
tion of the immune system on the basis
of static and dynamic biochemistry.




MepuuHa 6ioximMis BUBYaE MeXaHi3Mu
OOMIHHIVX IIpolLeciB Ta iX HOpyLIeHHHA
3a YMOB HOPMaJIbHOT'O (DYHKIIIOHyBaH-
HsA OpraHisMy JIIOfMHY Ta 32 PO3BUTKY
aTOOTI.

Medical biochemistry studies the
mechanisms of metabolic processes
and their disorders under conditions of
normal functioning of the human body
and at development of pathologies.

Kniniuna 6ioximis — e posgin 6io-
Ximil, AKMII 30CepeyKEeHUIl Ha MeTO-
mororii Ta iHTeprperanii 6ioxiMiuHMX
TeCTiB, 110 MOXYTb OYTI BUKOPUCTaH]
O OiarHOCTUMKM 3aXBOPIOBaHb, AKi
CYIPOBOIPKYIOTbCA YPaXKeHHAM Opra-
HiB, TKaHMH 1 KIITMHHUX CTPYKTYP, a
TAKOX [/Is1 KOHTPONIO e(eKTUBHOCTI
NMiKyBaHHA.

Clinical biochemistry is a branch of
biochemistry that concentrates on
methodology and interpretation of
biochemical tests that can be used for
diagnostics of diseases, which are ac-
companied by impairments of organs,
tissues and cellular structures, and for
monitoring the efficiency of treatment.

OcCHOBHI IUIAXM 0OMiHY peYOBMH:

— aHabOMivYHi IIAXM — cHHTe3 6i0MO-
JIEKY/I 3 BUKOPUCTaHHAM €Hepril;

- Kara0omiyHi NIAXN — pO3LIeIIeH-
Hs 6I0OMOJIEKY/I 3 BUMIIIEHHSIM eHep-
Tii;

— am¢ibonivHi muIAXM — iHTepMepia-
TU BUKOPUCTOBYIOTHCS JIISI CUHTE3Y
a60 [ OTpUMaHHS eHepril.

The main pathways of metabolism:

- anabolic pathways - the synthesis of
biomolecules using energy;

- catabolic pathways - the breakdown
of biomolecules with energy release;

- amphibolic pathways - their inter-
mediates are used for synthesis or to
produce energy.

Ensumornoria — posgin 6ioximii, mo
BJBYA€E €H3UMM, iX CHMHTE3, MEXaHi3M
Oil Ta peryiAuio 3a HOpMaJbHUX Ta
IIaTOJIOTiYHUX YMOB.

Enzymology is a branch of biochemis-
try that studies the enzymes, their syn-
thesis, mechanism of action and regu-
lation under normal and pathological
conditions.

Ensumn (eHsumu) - 6iokaramisaropu
NIpOTEIHOBOI NPUPOAY, IO CUHTE3Y-
I0TbCA B KJIITMHAX JKMBUX OpPraHisMiB
Ta 3a6e3me4yoTh IHepebir 6ioxiMivHMX
peakuii.

Enzymes are the biocatalysts of protein
nature, which are synthesized in the
cells of living organisms and provide
the passage of biochemical reactions.




BnacTuBocTi eH3uMiB:

— HigBUINYIOTH IIBUAKICTb Ilepebiry
6ioxiMigYHNMX peaxuin BigIIoBigHO O
3aKOHIB TEPMOIVIHAMIK;

— 17151 060pOTHUX peaKiyili BOHY 30i/1b-
HIYIOTh IIBUAKICTh K Y IPAMOMY,
TaK i B 3BOPOTHOMY HaIIpsIMKax 0e3
3MiHM KOHCTaHT) piBHOBAary;

— IPOTATOM peaKlil eH3UM BCTYIAE
y B3aeMofito i3 cybcTpaToM, ane He
BXOJIUTB JIO CKJIaly IPOJYKTiB peak-
il

— eH3VIMU € BICOKO cHenyudiyHnMu
KaTalisaTopamu;

— eH3VMU 4YyTIUBi 1O 3MiH (i3uKo-xi-
MiYHUX YMOB cepepoBuina (t0, pH);

— Ha aKTUBHICTb €H3MMIiB BIUIMBAIOTh
II€BHI XiMi4YHi CIIOYKYU — aKTUBATO-
pu Ta iHribiTopN.

Properties of enzymes:

— speed up the rate of biochemical re-
actions according to the thermody-
namic laws;

— for reversible reactions they increase
the velocity in both the forward and
reverse directions without changing
the equilibrium constant;

- during the reaction the enzyme inter-
acts with the substrate, but it is not
incorporated to the reaction prod-
ucts;

- enzymes are highly specific catalysts;

- enzymes are sensitive to the changes
of physical and chemical parameters
of the environment (t0, pH);

- the activity of enzymes is changed
under influence of certain chemical
compounds - activators and inhibi-
tors.

OpyHuiri AKTUBHOCTI

€H3UMIiB:

- Opuanug ensumy (U - unit) - kinp-
KiCTb €H3uMy, L0 IepeTBOproe 1
MKMOJIb CYOCTpary 3a 1 XBUNMHY;

- Karan - kinbkictb eHsuMmy, 1o me-
petBoproe 1 Momb cybcTpary 3a 1
CEeKYHJY;

— IImTomMa aKTUBHICTHP — Ile aAKTUB-
HICTb €H3VIMY, 1IJ0 IpUIIafia€ Ha 1 Mr
npoTeiny y 6ionoriduHomy 06 €KTi
a6o B 1 11 6ionoriuHoi pifuHM, 110
TOCTI/IKYETbCA.

BUMIipy

Units of activity of enzymes:

— Unit of the enzyme (U - unit) - the
amount of enzyme converting 1 mi-
cromole of substrate per 1 minute;

- Katal - the amount of enzyme con-
verting 1 mole of substrate per 1 sec-
ond;

- Specific activity - is the enzyme ac-
tivity estimated per 1 mg of protein
in a biological object or in 1 L of in-
vestigated biological fluid.

MeTtonu BHUIiTeHHA i JOCTiIKeHHA

6ionoriuHoro marepiany:

1. BucomoBaHHsA — OCaJPKeHHA IIPO-
TEIHiB i3 JOCMI/PKYBaHMX PO3YMHIB
Ti€I0 COTelt My>KHUX i Ty>KHO3€eMeb-
HUX MeTaJliB.

Methods of isolation and investiga-

tion of biological material:

1. Salting out — precipitation of pro-
teins from the investigated solutions
by the action of salts of alkaline and
alkaline earth metals.
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