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KOMITOHEHTA MpoheciifHOT MiAroOTOBKM MailOyTHIX (haxiBIliB MOYaTKOBOI OCBITH.

BuBuenns, aHami3 1 y3araabHEHHS HAYKOBO-TIEIarOTIYHUX MIIXOIIB O TPOOIeMHU
310pOB’sI30€epeKeHHS BITYM3HIHUX 1 3apyOikanx yueHux (FO. boituyk, O. bonaapenko,
b. Homuachkuit, €. €dimoBa, B. Kosanenko, O. Mapkis. JI. CouBka, O. CokoJieHKo,
JI.denuak, J. Murray, E. Downes, A.Wenger Ta iH.). MABOAUTH HAC 10 y3araJlbHEHOTO
TpPaKTyBaHHSA I[bOTO COLIOKYJIbTYPHOTO (PEHOMEHY SIK IO CUCTEMHOT CIIPSIMOBAHOCTI 3Y-
CHJIb Cy0’€KTIB OCBITHBOI'O MPOIIECY Ha 3a0e3nedeHHs (Pi3UYHOr0, TyXOBHOTO, IICUX1Y-
HOTO ¥ COIIabHOTO 0JIAronoIy4Ydsi 0COOMCTOCTI, CTBOPEHHS 0e3neYHuX 1 KOM(POPTHUX
YMOB MIABUIIECHHS I[IHHICHOT'O CTABJICHHS JI0 BIACHOIO 3/I0POB’SI Ta 3/I0POB’ Sl OTOUYIO-
4yuX, HaZAOAHHS CCHCY KyJIbTYpH 3JI0pOB’A30€pEIKEHHS 3arajJoM.

Henaror HOBO1 YKpaiHCBHKOT IIKOJIM Ma€ 6yT1/1 He e npodeciiiHosarpedyBaHuM,
KOHKYPEHTOCHPOMOXKHHUM, MOOUIBHHM, a i 3/IATHAM paI_HOHaJIBHO OpraHi3oByBaTH
JKUTTEISUIBHICTD, LIHHICHE CTABJICHHS 10 340POB’S 3 [O3ULIN KyJIbTYpH 310pOB’si30e-
PEXCHHsL — BIACHOI Ta Y4HIB I0YATKOBOI KON, [IepekoHaHi, o akTyasi3awis mijgro-
TOBKH BYMTEINIS 3 BUCOKMM PIBHEM KYJIBTYPH 310POB’s30CPeKCHHS CIPHATUME BHPI-
IIICHHIO leOpI/ITeTHHX 3aBJlaHb CUCTEMH OCBITH, OJAHHUM 13 SIKHX € BI/NOBIIQJIbHE CTaB-
JICHHSI 10 310POB’SI SIK HANBUIOT IHANBIyaIbHOI 1 CYCILIBHOI L{IHHOCTI.

HOTp€6y}OTB OHOBJICHHSI HAYKOBI IIJXOAM JO MIATOTOBKU IE/jarora Mo4aTKoBOi
LLIKOJIH, SIKHii Ha BUCOKOMY PiBHI BOJIOJIITUME KYJIBTYPOIO 310pOB’s130epesKeHHs 1 Oyze
FOTOBHM /10 1i BUXOBAHHS y MOJIOJIIMX WKOJSPIB. JIe(IHILIIO «ITIArOTOBKA BYUTEIS 10
BHXOBAHHs Y MOJOJIIMX WIKOJAPIB KYJIBTYPH 310POB’A30CPEIKCHHS» MOTPAKTOBYEMO
SIK HAyKOBO Ta METOJUYHO OOIPYHTOBAHI 3aXO/H 3aKJIa/liB BULIOI OCBITH, CIIPSIMOBaHI
Ha OTpUMaHHS MaOyTHIM (haxiBieM mpodeciitHoi KOMIETEHTHOCTI B aCTIEKTI KyJIbTypH
3JI0pOB’A30€pEKEHHS.

3 ornsay Ha 3a3HAUYCHE, aKTyaﬂ13au1I0 20MoHOCMI MAUOYMHb020 ¢haxieys 00 8U-
XOGAHHSL Y MOTOOULUX WIKOTAPIE KYIbMYpU 310POB’I30EPEIKEHHS PO3IISLIAEMO SIK LLIi-
CHY NpPO(ECIiiHy MiJrOTOBKY, CHCTEMY TEOPETHYHO OOIPYHTOBAHMX 1 MPHK/IaHAX
3HaHb MI0JI0 CyTHOCTl KyJIBTYPH 3/10pOB’SI30CPeKCHHS; LLICCIPIMOBAHNMH, OpraHiza-
LIHHMI IPOLEC, KU XapaKTePU3y€eThCs BKIFOUCHHSIM MalOy THIX IICarori y akTHBHY
310pOB’s130epeKyBalIbHY JSUIbHICTB; IHTEIPOBAHE yTBOPCHHS OCO6I/ICTOCT1 YMIHHSA 1
HABUYKH, HEOOX1H1 /7151 30€pEKEeHHS, 3MIITHEHHS 1 CIIPUSHHSA 3]I0POB’10; HCI/IXO(1)1310-
JIOTIYHUY CTaH MaI/I6YTHI>OF0 Te/[arora, 1o XapakTepy3ye MO3HTHBHY MOTHBAIIIIO, Ca-
MOPETYJIILII0 HOro MOBEAIHKH, CHpHMOBaHOI Ha B32€MOJII0 TyXOBHOTO, (Bi3HYHOTO,
ncnmeoro 1 comam,Horo aCIeKTIB 3710POB’sl, {IHHICHE CTAaBJICHHS SIK JJ0 BIIACHOTO 3710~
POB’sl, TaK 110 3I0POB’ S MIKOJISAPIB, YCBIIOMIIEHHSI OCOOMCTOT BIMOBIJAIBHOCTI.

Ha ocHoOBI aHai3y HAaYKOBHX DKEDEIT 13 OKPECIEHOI MPOOIeMH, BIACHOTO TIe1aro-
TIYHOTO OCBIY MiJICYMOBYEMO, IO TPIOPUTETHICTH (HOPMYBaHHS KYJIBTYDH 310-
POB’s130epekeHHsl Y podeciifHii MAroTOBI MaHOYTHIX YUYUTENIB MOYATKOBUX KJIaciB
CIIPUATHME MOJCPHi3aIii cucteMu (HaxoBOi IMiATOTOBKH, BiIOBIIAJLHOIO CTaBJICHHS
JI0 BJIACHOTO 3JI0POB’S Ta 3I0POB’S1 OTOUVIOUHUX SIK 10 HAWBUIIOI 1HAMBIIVAILHOI 1 CYC-
NIBHOT IIIHHOCTI, TYMaH13allii KyJIbTYPHO-OCBITHROTO IPOCTOPY OCOOMCTOCTI ManOyT-
HBOTO (haxiBLIsI Yepe3 OHOBIICHHS 30POB’I30€peKyBAIbHUX TEXHOJIOTIH.

G. P. Chernenko, N. M. Chernousova, S. O. Volodarets
AMP-KINASE AS ENERGETIC STATUS SENSOR OF THE CELL

The main condition for the supporting the internal environment of the human or-
ganism, that is maintaining the homeostasis, is the presence of accurate multilevel sys-
tem of the metabolism regulation, that allows integration of all of its parts. The issues
about metabolic regulation of specific biochemical processes are considered in the frame
of biochemical working program for medical students. They are discussed in the way of
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allosteric changing activity of key-note enzymes, variation their amount or through
chemical modification in the case of hormone-mediated processes. However, the more
subtle regulation of vital stages inside the cell that is depended on the tissue type, phys-
iological status of the cell in the real time, reminds insufficiently disclosed. These days
the AMP-dependent protein kinase (AMPK), which is considered as an intracellular en-
ergetic sensor [1,2], plays valuable role during formation of an understanding of the
mechanisms of intracellular regulation. AMPK is available to realize momentary
switching over cell metabolism from the active consuming ATP such as fatty acids and
cholesterol biosynthesis, to the active proceeding ATP (for instance, fatty acids and glu-
cose oxidation). These events are rapidly initiated and are named the short-term regu-
lating processes. The signal cascades, which are initiated by AMK, provide impact on
the metabolism of carbohydrates and lipids, gene expression and protein biosynthesis.
These effects are especially important for the regulation of metabolic events in the liver,
skeletal muscle, heart, adipose tissue, and pancreas [3].

Thus, skeletal muscles assimilate more than 70% of glucose from blood serum.
GLUT4 glucose transporters are inserted into the plasma membrane, followed by the
glucose transport into the cells with the participation of insulin. However this process,
in people with type Il diabetes, is sufficiently impaired. Nevertheless, under stress as
well as in response to the physical activities the ration ATP/ADP changes in the direc-
tion of increasing ADP and activation of the adenylate kinase reaction, that results in
the formation of the molecules of ATP and AMP from two molecules of ADP. The AMP
formed activates AMP kinase and absorption of glucose rises sharply due to the subse-
quent activation of a cascade of reactions leading to the induction of GLUT4 recruitment
into the plasma membrane. Moreover, the ability of AMPK to stimulate GLUT4 trans-
location into the plasma membrane of the skeletal muscle occurs in a mechanism which
is differ from the one activated by insulin, thereby the effects of insulin and AMPK are
additive. Activation of AMPK leads as well to the enhancement of GLUT4 gene expres-
sion due to the enhanced combining of the transcription factor MEF-2 (factor-enhancer
myocytes-2) with promoters in the GLUT4 gene. Besides this, there is evidence that
AMPK might regulate glucose transport through GLUT1. The rised glucose uptake will
result in the increasing of glycolysis and ATP production. Under ischemic conditions in
the heart, activation of AMPK leads to phosphorylation and activation of the kinase
activity of phosphofructo-kinase-2 (PFK2) with the formation of fructose-2,6-bisphos-
phate, which is a powerful activator of glycolysis, allowing the generation of ATP under
hypoxia. In the liver, AMPK A-mediated phosphorylation of PFK-2 converts the enzyme
from a kinase that generates F2,6BP to a phosphatase that removes 2-phosphate.
Thereby the levels of the allosteric activator of the glycolytic enzyme phosphofructoki-
nase-1 and the allosteric inhibitor of the enzyme gluconeogenesis 1,6-bisphosphatase
are lowered. The fact that the inducible form of PFK-2 is usually expressed in many
tumor cells has pathological significance that may allow AMPK to play an important
role in protecting tumor cells from hypoxic stress.

In skeletal muscle and heart, activation of AMPK leads to phosphorylation and in-
hibition of acetyl CoA carboxylase that causes a decrease in the level of malonyl CoA,
an inhibitor of carnitine palmitoyltransferase I. Subsequent activation of fatty acid -
oxidation in mitochondria, as well as an increase in glycolysis, will lead to an increase
of ATP production. AMPK also phosphorylates and thereby inhibits the activity of
HMG-CoA reductase, hormone-sensitive lipase, glycerol-3-phosphate acyltransferase,
glycogen synthase and creatine kinase. Thus, AMPK affects not only glucose homeo-
stasis and fatty acid metabolism, but also overall energy homeostasis, including glyco-
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gen, cholesterol and phosphocreatine metabolism. It turned out that inhibition of hor-
mone-sensitive lipase (HSL) by AMPK mediated phosphorylation (different in site from
PKA phosphorylation) is a mechanism for providing a state where the rate of releasing
fatty acids would not exceed the rate at which they are used either during export or
during oxidation. Activation of AMPK in response to hypoxia influences on the rate of
protein synthesis. The liver elongation factor eEF2 is a target for phosphorylation in
response to AMPK activation. Phosphorylation of eEF2 leads to its inactivation and
inhibition of protein synthesis. AMPK activation in the heart includes phosphorylation
and activation of endothelial synthase of nitric oxide, which leads to increased produc-
tion of NO and provides a link between metabolic stress and heart function. Other im-
portant actions associated with AMPK are the regulation of the synthesis and secretion
of insulin in the B-cells of the pancreatic islets and the modulation of the functions of
the hypothalamus involved in the regulation of satiety. Recent studies have shown that
AMPK activity can also be regulated by physiological signals, which are independent
of the cell’s energy charge, including hormones and nutrients. Thus, AMPK serves as
the main sensor of energy status, which activity is triggered in response to changes in
nutritional status in order to modulate tissue-specific metabolic pathways. The material
presented can be used as part of an independent work of students under studying of
regulatory systems in the human organism.
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C. A. Yopna, /K. B. bapmko

®OPMYBAHHS MNPOPECIMHOI KOMIIETEHIII
YEPE3 BIIPOBAIKEHHS AKTUBHUX METOJIB HABUAHHS

VYV HamionanbpHill JOKTPHHI PO3BUTKY OCBITH YKpaiHu y XX1 CTOIITTI 3a3HAYCHO:
«I"onoBHa MeTa YKpaiHCBKOI CHCTEMHU OCBITH - CTBOPEHHS YMOB JJIs PO3BHUTKY 1 camo-
peaizawii KOXKHOI 0COOMCTOCTI SIK rpoMasiHiHA YKpaiHu. CrcTeMa 0CBITH Mae 3a0e3-
neYuTH (POPMyBAaHHS OCOOHCTOCTI HpOdecioHana-naTpiora YKpaiHu, MiAroTOBICHOIO
10 kUTTS 1 mpant y XX1 cromtTi» [1].

VY npodeciitHiil miaAroToBIl (axiBLiB aKTYaJbHOIO € MpobdIeMa corfianizanii ocoOu-
cToCTi. 3HaHHS Ta BMiHHS, HAOYTI B pe3yJIbTaTi BUBYEHHS 010J10T1i 1 €KOJIOTi, XiMil MO-
KYTh CTaTH 3aco0oM caMopeanisaui'i JIIOAWHH, 11 couianLHoi' ajanTalii, KOHCTPYKTHB-
HOT CyCI'[lJ'ILHOI AisUIbHOCTI. PasoM 3 THM, 3HAHHS Ta BMIHHS € OCHOBOIO MPOQeciiiHoi
peamizarlii criemiamicra.

Memotro cmammi € aHani3 NeAaroriyHUX MNPUUOMIB Ta 3aC001B CTAHOBJICHHS BUCO-
KOKBaJIi(pikoBaHOTO criemiaiicra.

Buknao ocnosnoeo mamepiany. Ilpobnemi ¢hopMyBaHHS KOMIIETECHITIN MTPUCBIYCHI
po6otu BueHux: B. baiinenka, JI. bepectona, 1. 3umnnoi, 1. 3s3tona, b. Enbkonina, B.
Kyninuna, A. Mapkosoi, H. Huukano, O. Ilexotn, Jx. PaBena, P. Vaiita, M. Xomce-
Koro, A. XyTOpCBKOFO C. IumoBa Ta iH., iK1 I[OCJ'III[)KYIOTB MOHATTS «KOMIIETEHT-
HICTBY, «KOMIIETCHIII1», «KOMITETCHTHICHUM nmxm» [2].

[TpodeciitHa KOMIIETEHTHICTD - 3IaTHICT 0OCOOM B M&XaX BU3HAYCHHUX 3a TTOCAT0I0
ITOBHOBA)KCHb 3aCTOCOBYBATH CIICIliajbHI 3HAHHS, YMIHHS Ta HAaBUYKH, BUSABIISATH BiJ-
MIOBI1JIHI MOpaJIbHI Ta JIJIOB1 SIKOCTI JIJIsl HAJIEKHOTO BUKOHAHHSI BCTAHOBJICHHUX 3aBJIaHb
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Koponv A. M., Mukumenko M. B. CTaHOBJIECHHS Ta PO3BUTOK KOHUENTYJIBHUX 3aCa/l
nmpaBa Ha OCBITY B YKpaiHchKii Pansucekiit ComianictuyHii PecryOumiin B iepiof cta-
HOBJICHHS PAISTHCBKOT €ITOXM .« « ¢ v v vttt vttt e e e e e e e e et e e e e e

Koponamnuxk M. M. Buxnuku iHpopMaliitHoro cycniasctBa st HoBoi ykpaiHChKoi

Mansap JI. B. YkpaiHcbKa JiTeparypa sik OCBITHIM KOMIOHEHT HABYAJIbHO-BUXOBHOTO
npotecy beperiBcbkoi riMHasii Ta 3acid GopMyBaHHS HALIIOHAJILHOI CBIIOMOCTI 3aKa-
praTChKOi MOJOIL Y 20-30 POKH XX CT. . o ot ot ettt e e e e e e
Pyoa O. B. Ha 3axucTl OCBITHIX MpaB yKpaiHUIB: AISUIBHICTh MOCIB Bl YKPaiHChKOI
napJaaMeHTChKOI pernpe3enTanii y ceiimi [lombmmi (1922—-1927) ... ... ... ... ..
Cepzeecsa B. @. 1o nutaHHs HOPMATUBHO-TIPABOBOI MIATOTOBKH MaOyTHIX CHIEIialb-
1207 5.40 1 (S0 €1 10) o 1 P
Cmecgpina H. B. My31nuHO-eCTETUUHE BUXOBAHHS JOIIKUIBHUKIB 1 MOJIOAIINX LIKOJIS-
piB yepe3 NpHu3My YKPaiHCHKOTO AUTSIYOrO MY3HUHOTO (DOTBKIIOPY .« « v v v v v vv e .
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