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Ketolatky a laktat jako alternativni zdroj energie u hypoglykemickych novorozenci
Ketones and lactate as an alternative source of energy for hypoglycemic newborns

Uvod: Novorozeneckd hypoglykémie je jedna znejcastjsich komplikaci
vyskytujicich se na neonatologickych oddélenich a rovnéz je jednou z nejcastéjsich
pfi¢in hospitalizace donoSenych novorozencii na jednotkach intenzivni péce.
Vychodiskem tématu je hypotéza, ktera ma ovéfit vzajemné vztahy métenych dat
(laktat, ketolatky, elektrické parametry z bioimpedanéniho méfeni) a zjistit, zda
mohou slouzit jako prediktory, ptipadné markery.Ve svétle novych dat se ukazuji
potencialné dulezité hodnoty laktatu a ketolatek, které mohou byt mozkem vyuzity
jako alternativni zdroj energie. Dal§imi velice zajimavymi parametry by mohly byt
vybrané elektrické vlastnosti tkani novorozencti. Zejména pak pfimo méfené
hodnoty rezistence, reaktance a fazového thlu. Tyto parametry by mohly poslouzit
jako dobry prediktor klinického stavu novorozenci a zpfesnit diagnostiku.
Nasledné by tyto veli¢iny mohly byt postulovany jako diagnostické markery
postnatalniho vyvoje.

Cil prace: Hlavnim cilem dizertace je navrhnout experimentdlni protokol pro
méfeni jednotlivych navrzenych parametrd, metody pro jejich vyhodnocovéni a
potvrdit pracovni hypotézu. Dalsi kli¢ové otazky prace jsou pak 1) jaka je korelace
vysledkll mé&feni ketolatek a laktatu s celkovym klinickym stavem novorozence 2)
jakéa je korelace vysledkd méfeni s dal§im psychomotorickym vyvojem ditéte.
Nasledny cil je zméfit, porovnat uvedené elektrické parametry novorozenci a
provést korelaci s vyvojem novorozence.

Metodika: Planujeme se zaméfit na rizikové novorozence tj. 1) déti hrani¢né zralé
2) déti sneadekvatni hmotnosti vzhledem k svému gestatnimu véku 3) déti
diabetickych matek VySetiena bude i skupina kontrolnich fyziologickych
novorozenct.

V nasi studii budeme u vySetifovanych déti méfit glykémii, laktat a ketolatky. Pro
méfeni vyuzijeme ABR analyzator Radiometer ABL 800 a kombinovany gluko-
ketometr Statstrip Nova (spoluprace s FN Motol). U déti bude dale provedeno
méteni télesného slozeni pomoci bioimpedance za vyuziti zafizeni Bodystat
Quadscan 4000. U déti diabetickych matek bude téz sledovana koncentrace
glukozy v intersticiu pomoci real time monitorace (systém Medtronic FN Motol).
Rovnéz budeme sledovat psychomotoricky vyvoj méfenych déti s odstupem 2 let
pomoci skaly Bayley III. Zmétené vysledky budou korelovany s klinickymi udaji o
ditéti a o prub¢&hu t€hotenstvi.

Dle dosavadnich zkuSenosti s vyzkumem v oblasti hypoglykémii novorozencu je
predpoklad ziskani dostate¢ného poctu déti pro validni statistickou analyzu. Toto
téma by téZ mélo byt dobfe prezentovatelné v odborném tisku s IF. Prakticka
realizace bude umoznéna diky dlouholeté uzké spoluprici CVUT a FN Motol
(2.LF UK).

Studie byla schvalena etickou komisi 2-LF UK a FN Motol. Budouci doktorandka
je lékarka, tudiz navrh experimentalniho protokolu, vlastni méfeni na pacientech a
naslednou analyzu dat mize realizovat.

Introduction: Neonatal hypoglycaemia is one of the most common complications
occurring in neonatal departments and is also one of the most frequent causes of
hospitalization of new-born babies in intensive care units. The starting point of the
topic is the hypothesis to verify the relationship of measured data (lactate, ketone,
electrical parameters from bioimpedance measurement) and to determine whether they
can serve as predictors or markers. In light of new data, potentially important lactate
and ketone values can be shown to be used as an alternative source of energy for the
brain. Other very interesting parameters could be selected electrical properties of
newborn tissues. In particular, directly measured resistance, reactance and phase angle
values. These parameters could serve as a good predictor of the clinical status of
newborns and refine diagnostics. Subsequently, these variables could be postulated as
diagnostic markers of postnatal development.

Objective of the thesis: The main aim of the doctoral thesis is to design an
experimental protocol for measurement of individual proposed parameters, methods
for their evaluation and confirm working hypothesis. Other key questions of work are
1) what is the correlation of the results of measurements of ketone and lactate with the
overall clinical status of the newborn 2) what is the correlation of the measurement
results with the other psychomotor development of the child. The subsequent goal is
to measure, compare the newborn electrical parameters and correlate with the
development of the newborn.

Methodology: We plan to focus on risky newborns, ie 1) infants born prematurely 2)
children with inadequate weight due to their gestational age 3) children of diabetic
mothers. A group of control physiological newborns will be investigated as well.

In our study, we will measure glucose, lactate and ketone in the children under
investigation. For measurement, we use the ABR 800 ABR analyzer and the Statstrip
Nova combined glucocetometer (cooperation with Motol FN). Children will also be
subjected to bioimpedance body composition analysis using the Bodystat Quadscan
4000. Children of diabetic mothers will also be monitored for glucose concentration in
interstitium using real time monitoring (Medtronic FN Motol system).

We will also monitor the psychomotor development of children at the age of 2 years
by using the Bayley 111 scale. Measured results will be correlated with clinical data on
the child and the course of pregnancy.

Based on previous experience with research into hypoglycemia of neonates, it is a
prerequisite to obtain a sufficient number of children for valid statistical analysis. This
topic should also be well presented in medical journals with the IF. Practical
implementation will be possible thanks to the long-term close cooperation between
CTU and Motol University Hospital (2nd Faculty of Medicine).
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