MOHBI IByXBaJICHTHOT'O U OJHOBAJICHTHOI'O JK€J1€3a; 3TO MOKET YCKOPUTDH MOBPEXKICHUE KIIETOK
U COCY/IOB, UTO MPUBOAMT K COCYTUCTBIM ocnokHeHusM C/ 2 [1].

Cy1iecTByeT NpeAnoaoKeHNe, YTO BIUSHIE MHTHOUTOPOB HATPUN-TIIOKO3HOT'O KOTPaHC-
noptepa 2-ro tuna (HI'nT-2) na ypoBenb MK MOXHO 00BSACHUTH CHOCOOHOCTBIO YBEINYUBATH
skckperuto MK ¢ mouoii [1]. B3pocnbie ¢ CJl 2, koTopbim Obu1 HazHadeH nHI'JIT-2, numenu
0oJiee HU3KYIO YaCTOTY BOSHMKHOBEHHUS MOJArPhl, YeM T€, KTO MOTydal arOHUCT PELenTOpOB
[III0KaroHomnoA00uHoro mentuaa-1 [1].

Y unruburtopoB aunentuauentuaassi-4 (AI1I1- 4) Takke ObUIO BBISBICHO BIUSHUE HA
obmen MK. Bunparnmuntun camkan ypoBenb MK y manmenTo ¢ CJ] 2 [1]. JIuHarnunTuH oka-
3bIBaJl BJIIMSIHME HA MyPUHOBBIM OOMEH depe3 MBOMHOW MEXaHW3M, MHTHOHUPYsI aKTHBHOCTH
HIIII-4 u ee cBsA3bIBaHWE C aJeHO3WHAe3aMHHA30M (AJIA) ¢ MOCIENyIOMUM IOBBIIIICHUEM
YpOBHSI aJIcHO3WHA W CHIDKEHUEM JOCTymHOCTH cyOctparoB mis KO, a Takxke Hemocpen-
CTBEHHO MHTUOUpYs akTuBHOCTH KO Onarojaps Hajau4uuio B XUMUYECKON CTPYKTYpe MypHUHO-
BOTO KOJIbIIa, IPUYEM HE TOJBKO y nanueHToB ¢ C/] 2, Ho U y 310poBbIX J0OpoBobIEB [1].

[lepcrieKTUBHBIM MPEACTaBISETCS U3yUYEeHUE CBOWCTB JAaHHBIX MpEnaparoB AJis JeUeHUs
C/I 2, nanpaBneHHBIX Ha cHUXEeHUE ypoBHI MK.

Boi6oown

[TonydeHHble B pe3yibTaTe aHAJIM3a JaHHbIE CBUJIETENBCTBYIOT O BEAYIIEH poJM Mmpena-
paroB u HI'n'T-2, uIT1I1- 4 Mcrionb3yrommxcst Ui JIeYSHHUs CaXapHoro quadera 2-ro TUMa.

HecomueHnHo, He0OX0nUMO OoJIblle HCCIEIOBAaHUM NIl ONpEeNeIeHUs] TPUUNHHO-CIIe -
CTBEHHBIX HapyIIEHUI MypPHHOBOTO U YTIIEBOJAHOT0 00MEeHOB. IloaTBep K IeHIE CBSI3U MO1arphl
u C/12, BeisiBnenue ypoas MK, npu kotropom puck pazsutust CJ12 yBeInunuBaeTcs, MOTyT CIIO-
cOOCTBOBaTh pa3pabOTKe METOA0B MEPBUUHOM MPODUITAKTUKY TOJATPHI.
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EXPLORING MITOCHONDRIAL DYSFUNCTION AND STRESS RESPONSES
IN ENHANCING CANCER PROGNOSIS

Introduction
Mitochondria are integral to cellular metabolism, apoptosis, and calcium homeostasis,

playing a crucial role in maintaining cellular health. Their dysfunction has been implicated in
various diseases, particularly cancer, where they contribute to tumorigenesis and cancer pro-
gression. In our experiments on the effect of incorporated 3’Cs on energy metabolism in the



myocardium of white rats, we used eight male rats divided into two groups, fed products con-
taminated with 3'Cs for seven days. Polarography assessed oxygen consumption in myocardial
tissue preparations with endogenous substrates and added exogenous succinic and glutamic ac-
ids, as well as the uncoupler 2,4-dinitrophenol. Results showed increased respiration rates on
endogenous substrates due to oxidative phosphorylation uncoupling, with no significant change
in substrate amounts. This disruption in energy production may be linked to altered potassium
channel function, potentially explaining cardiovascular pathology from ionizing radiation [1].

Recent studies have highlighted the potential of mitochondrial markers as indicators of
cancer prognosis and therapeutic strategies. This article explores the relationship between mi-
tochondrial dysfunction, cellular stress, and oncomarkers in the context of cancer, aiming to
elucidate how these factors can enhance cancer prognosis and inform treatment approaches.

Aim

The primary aim of this article is to investigate the role of mitochondrial dysfunction and
its relationship with oncomarkers in cancer. By examining how stress affects mitochondrial
function and contributes to cancer progression, this research seeks to identify potential bi-
omarkers that can improve cancer diagnosis and treatment outcomes.

Tasks
1. Analyze the relationship between mitochondrial dysfunction and cellular stress in
cancer.
2. ldentify various types of oncomarkers associated with mitochondrial activity.
3. Evaluate the clinical implications of mitochondrial markers in cancer prognosis and
therapy.
4. Discuss the limitations of current oncomarker tests in oncology.

Materials and Methods

This study utilizes a comprehensive literature review approach, focusing on recent findings
related to mitochondrial function, oncomarkers, and their roles in cancer biology. Key sources
include peer-reviewed articles from journals such as Signal Transduction and Targeted Ther-
apy, Biomedical Journal, and Journal of Biomedical Science [2—4]. The analysis includes:

— Examination of mitochondrial DNA (mtDNA) mutations.

— Review of metabolic enzymes and proteins involved in mitochondrial biogenesis.

— Assessment of reactive oxygen species (ROS) production as a byproduct of mitochon-

drial dysfunction.

Obtained Results and Their Discussion
Mitochondrial Dysfunction as a Source of Oncomarkers
Mitochondrial dysfunction leads to several metabolic alterations that are characteristic of
cancer cells. One significant phenomenon is the Warburg effect, where cancer cells preferen-
tially utilize glycolysis for energy production, even in the presence of oxygen. This metabolic
shift results in:
— Increased ROS Production: Dysfunctional mitochondria generate higher levels of
ROS, contributing to oxidative stress that can damage cellular components and pro-
mote tumorigenesis.
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— Release of Mitochondrial Markers: Cancer cells may release mtDNA, mitochon-
drial proteins, and other molecules into circulation, which can serve as potential on-
comarkers for diagnosis and prognosis.

Types of Oncomarkers Related to Mitochondrial Function

Oncomarkers can be categorized into several types:

— Proteins: Enzymes or hormones produced by cancer cells (e.g., PSA for prostate can-
cer).

— Genes: Specific mutations detectable in blood or tumor tissue (e.g., BRCA1/2).

— DNA/RNA Fragments: Circulating tumor DNA (ctDNA) that reflects tumor pres-
ence.

— Reactive Oxygen Species: Elevated levels indicating mitochondrial dysfunction.

Clinical Implications

The identification of mitochondrial markers has significant clinical implications:

— Prognosis Prediction: Certain oncomarker levels can indicate the likelihood of re-
currence or progression.

— Therapeutic Targets: Mitochondria represent promising targets for new therapies
aimed at disrupting energy production in cancer cells.

— Monitoring Treatment Response: Tracking changes in oncomarker levels during
therapy can provide insights into treatment effectiveness.

Limitations of Oncomarkers

Despite their potential, oncomarkers have notable limitations:

— Lack of Specificity: Many oncomarkers are not exclusive to cancer; elevated levels
can occur in benign conditions.

— Sensitivity Issues: Some cancers may not produce detectable levels of oncomarkers
until advanced stages.

— False Positives/Negatives: Results can lead to misdiagnosis or missed diagnoses.

Conclusion

The interplay between mitochondrial dysfunction, cellular stress, and oncomarkers is com-
plex yet critical for understanding cancer biology. Mitochondrial markers hold promise for en-
hancing cancer prognosis by providing insights into tumor behavior and treatment responses.
However, challenges remain regarding their specificity and sensitivity as diagnostic tools. Con-
tinued research is essential to fully realize the clinical utility of mitochondrial-based on-
comarkers, potentially leading to improved personalized treatment strategies for cancer pa-
tients.
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