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Annotation: The pharmacoresistant form of epilepsy (FRE) is a type of epilepsy that does
not respond to traditional anti-epileptic drugs (TEA), and its correct and early diagnosis is
important for improving the quality of life of patients and the treatment strategy. This article
analyzes the importance of biochemical studies in the diagnosis of FRE. Biochemical
parameters such as blood metabolites, neurotransmitters, antioxidant system indicators, and
inflammatory markers can play an important role in the development and pathogenesis of
pharmacoresistance. It was also noted that some biomarkers (glutamate, GABA, cytokines,
indicators of oxidative stress) help to differentiate FRE from traditional forms of epilepsy.
The results of the study show that biochemical studies in combination with clinical and
neurophysiological tests allow for early detection of the pharmacoresistant form of epilepsy
and individualization of treatment tactics.
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JTAATHOCTHUKA ®APMAKOPE3UCTEHTHOI ®OPMBI SIIUJIEIICUU HA
OCHOBE BMOXUMMYECKHUX UCCJEJOBAHUI

Annoraunusi: PapmakopesuctentHas ¢opma smmierncuun (OPD) - sto THnm snwnencuw,
KOTOPBII He pearnpyeT Ha TpaJuLHOHHbIE IpoTHBOANUIenTHYecKue npenapatsl (I19I1), u
€ro INpaBWIbHAs M PaHHSS JUArHOCTHKA MMEET pEeLIAIollee 3HAYEHUE i YIy4lIEeHHUS
KauecTBa JKU3HU NAIMEHTOB U CTpaTeruu JiedeHUs. B naHHON cTraTbe npoaHalN3MpOBaHO
3HaueHUEe OMOXUMHUYECKMX HcciaenoBaHull B auarHoctuke @OPD. buoxumuyeckue
napameTpbl, TakMe€ Kak  MeTaboJIMThl  KpOBM, HEHWpOMenuaTopbl,  IOKa3aTelu
AQHTHUOKCHJIAHTHOW CHCTEMbI M BOCHAJIUTENIbHbIE MApKEphl, MOTYT UIPaTh BaKHYIO pOJIb B
pPa3BUTHU U MaToreHese papMaKkOpe3UCTEHTHOCTU. Takxke ObLIO OTMEUYEHO, YTO HEKOTOphIE
ouomapkepsl (rmyramar, ['’AMK, nUTOKMHBI, ©OKa3aTeld OKCUIATHUBHOIO CTpecca)
nomoratoT auddepenuuporats ®PD oT TpanuuuoHHbIX (GopM snmiencuu. PesynbTaThl
UCCJIEIOBaHMS TIOKa3bIBAlOT, YTO OMOXMMHYECKHE HCCIEIOBAaHUS B COYETaHUM C
KJIMHUYECKUMU W HeHpo(U3MOIOrHYeCKMMHU TeCTaMH I103BOJIAIOT Ha paHHEW CcTaluu
BBISIBUTH (papMaKOpPE3UCTCHTHYIO (HOpMY SNHICTICHA W WHAWBUIYAIU3UPOBATH TAKTUKY
JICYEHUS.

MEDICAL SCIENCES. IMPACT FACTOR:7,89

KawueBble ciaoBa: smuiencusi, (HapMakoOpe3HCTEHTHOCTh, OMOXUMHUYECKHE MapKephl,
HeMpoMeaTopbl, OKCUJATUBHBIN CTpecc, BOCIAJICHHUE.

BUOKUMEBHI TEKIIIAPYBJIAP ACOCHIA ITUJIEIICUS
OAPMAKOPE3UCTEHT IMAKJIMHU TAIIXUCJIALI
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AHHOTAanus: OnuiencussHUHr  ¢dapmakopesucteHT Imakiu (OPD) —  anbanaBuit
NPOTHBOAMHMIIENITUK Aopu Bocutamapura ([13/1B) xaBoO Oepmaiiauran SHWIEHCHS TypH
Oynub, yHMHT TYFpH Ba 3pTa TAlIXUCIAHUIIN OeMopnap XaéTu cudaTH Ba AaBojall
CTPAaTeTHSCHHM SXIIWJIAl yYyH MyXHM axamusrra osra. Ymoly wakonaga DOPOHu
TalIxuciamga OMOKUMEBMM TEKIIMPYBIAPHUHT axaMHUSATH TaxJwil KuwinHrad. Konparu
METa0OoNUTIap, HEUPOTPAHCMHUTTEPIAp, AHTHOKCHIAHT THU3UMH KypcaTKAWIapd Ba
SJUTMFJIAHUAI MapKepiapu KaOu OMOKMMEBHI mapameTpiap (apMakope3UCTEHTIMKHUHT
PUBOXJIAHUIIM Ba NATOTEHE3WJA MYyXUM pOJ yilHamM MyMKuH. lyHuHraex, ampum
ouomapkepnap (rmyramar, 'AMK, uuTOKMHIAp, OKCHUIATHB CTPECC KYpCaTKUUIAPH)
OPDOHM aHbBaHABHWH SMWICTICHS MAK/UIapuaaH (apkiamra Epaam OepuIlld TabKUIJIaHTaH.
TankuKOT HaTWXKalapu UIYHU KypcaTaAuKd, OWOKUMEBUN TEKIIMPYBIApP KIMHUK Ba
HEHUPO(DU3HONOTHK TecTap OwilaH OWpraiukna KyJUIAaHWITAHIA, OIWICTICUSHUHT
dbapMakope3uCTEHT  MIAKJIMHU  3pTa  aHMKJIAl  Ba  JIaBOJalll  TaKTUKACHHU
WHIMBUAYJJIAIITHPUIIT UMKOHUHU Oepasiy.

Kamur  cy3nap: osownencus, (apMakope3HCTEHTIMK, OHOKMMEBUI  Mapkepiap,
HEHpOTpaHCMUTTEPIIAP, OKCUJIATUB CTPECC, AIUIUFIAHHIL.

Biochemical studies are important in the diagnosis of the pharmacoresistant form of epilepsy.
Since standard anti-epileptic drugs (EPPs) are ineffective in such patients, it is important to
understand the mechanism of the disease and find alternative treatment methods. Epilepsy is
a central nervous system disorder characterised by recurrent seizures. Some cases of this
disease do not respond to standard drug treatments, which is why they are called
pharmacoresistant forms. Biochemical analyses are important for determining the causes of
drug-resistant epilepsy and understanding its mechanisms.

Pharmacoresistant epilepsy is a form of epilepsy that cannot be effectively treated with
drugs, i.e., does not respond to anti-epileptic drugs (AEV). This condition occurs in
approximately 30-40% of patients, and the number of seizures persists or does not decrease
significantly. The exact causes of drug resistance have not been fully studied, but the
following factors may play an important role: Based on genetic factors, some genetic
mutations reduce the ability to respond to drugs; Canalopathies (problems with ion channels)
can lead to resistant forms of epilepsy. Types of epilepsy and pathologies in the brain Focal
(local) epilepsies can often be drug-resistant; Diseases such as tuberous sclerosis, brain
dysplasia, encephalopathy. In the case of incorrectly selected treatment methods, an
incorrect dosage of drugs or an inappropriate combination of NSAIDs; Non-regular
medication intake. Drug elimination problems are when the liver or kidneys rapidly
eliminate drugs in some patients, reducing their effectiveness. Neurological changes in the
brain where medications do not affect the brain or epileptic foci are overactivated.
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In pharmacoresistant epilepsy (FRE), biochemical analyses are important for assessing the
pathogenesis of the disease, drug reactions, and adverse effects. For example, biochemical
blood analysis Glucose - hypoglycemia or hyperglycemia can trigger epileptic seizures.
Calcium, magnesium, and sodium-electrolyte imbalance can increase neuronal excitability.
Liver enzymes (ALT, AST, GHTP, SHF) - creatinine and urea - participate in the
assessment of kidney function, especially when taking valproate and topyramate, to assess
the effect of antiepileptic drugs (AEP) on the liver. Control of the concentration of
antiepileptic drugs, such as carbamazepine, valproate, phenitoin, levetiracetam, and other
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AEPs in blood serum, helps to assess the effectiveness and toxicity of drugs. Long-term use
of AEP with a high level of homocysteine and folate can lead to hyperhomocysteinemia and
increase the risk of cardiovascular diseases. Metabolic analyses are used to detect
hyperammonaemia in patients taking ammonia (NH3) - valproate, lactate and pyruvate - for
epilepsy associated with mitochondrial diseases, amino acids and organic acids - for the
detection of metabolic epilepsy (for example, phenylketonuria). As for hormonal analysis,
thyroid hormones (THG, T3, T4) - some AEPs - can cause hypothyroidism. Signs of
polycystic ovary syndrome (PTTS) (LH, FSH, testosterone) - provide an assessment of
hormonal changes in women taking valproate.

In pharmacoresistant epilepsy, the following biochemical analyses are performed: Anti-
epileptic drug concentration - Determining the adequacy of drug absorption and
effectiveness by assessing the amount of drugs in the blood.

Level of neurotransmitters - study of factors affecting seizures by checking the levels of
glutamate, GABA (gamma-aminobutyric acid), serotonin, and dopamine.

Determination of the state of cell damage by assessing the levels of oxidative stress
indicators - malondialdehyde (MDA), superoxide dismutase (SOD), and glutathione (GL).

Genetic analysis - identification of individual differences in drug metabolism and excretion
by analyzing polymorphisms of genes such as CYP2C9, CYP2C19, and ABCBI.

Several studies have shown an increase in the concentration of glutamate and a decrease in
the level of GABA in patients with pharmacoresistant epilepsy. Weakened antioxidant
systems and a high level of oxidative stress were also identified. Based on this data, new
therapy methods can be developed.

RESULT
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Biochemical analyses play a key role in the diagnosis of pharmacoresistant epilepsy. Based
on them, it is possible to develop personalized therapy and assess the need for a surgical
approach. The results of biochemical studies in the pharmacoresistant form of epilepsy are
important for a deeper understanding of the pathogenesis of this condition and the
development of new therapeutic approaches. Studies show that in pharmacoresistant
epilepsy, changes in the antioxidant defense system, metabolic imbalance, and disorders in
the concentration of neurotransmitters are observed. Also, the analysis of such indicators as
electrolytes, oxidant-antioxidant balance, and signs of inflammation (cytokine levels) plays
an important role in determining the mechanism of pharmacoresistance. Based on these
indicators, personalized treatment strategies can be developed.

In pharmacoresistant epilepsy, biochemical analyses are important for a better understanding
of the mechanism of the disease and the development of individual therapy strategies. Based
on these analyses, new drugs and treatment methods can be created, which will help improve
the quality of life of patients. In pharmacoresistant epilepsy, biochemical analyses are of
great importance in determining the causes of the disease, assessing the effectiveness and
risk of drugs. Therefore, it is recommended to conduct regular individual analyses
depending on the patient's condition.
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