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LLlaHoBHa HayKoBa Megu4yHa MonoAab!

CborogHi M1 pasoM opraHilyBanu CBATO HayKW, iM'a akoi AHaToMmia!l Haragato Bucnis,
wo AHaTtoMia - dyHOaMeHT aHTpononorii, Mopdonoria - ii 6a3uc, disionoria ix
oXuense, MNcronoria i Llutonorisa ix getanisye, EM6pionoria — aHanisye po3BuTokK. Jlikap
i BUEHUN EPpeM MyxiH HaronowyBas, WO «Jlikap — HE aHaTOM He TillbKU HEKOPUCHUN,
ane n WKianuneui», a BUOATHUN KNiHiuMcT OnekcaHap Ny6apeB nNucae, Wo «6e3 aHaToMii
HeMae€e Hi Xipyprii, Hi Tepanii, a € nuwe NpPUKMETU i 3a6060HU». B UUX BUCIOBaXxX
3aK1afeHo CeHc | 3HaveHHa dyHOaAMEHTaNbHUX ANCUMMANIH ANga NoganbLlLIOro HaBYaHHS
ManByTHbOIO fiKaps.

MuwaemMoca TUM, WO Le CBATO BiAOYBAETLCS 32 YYACTIO HAYKOBUX CMIBPOBITHUKIB i3 4
HAyKOBO-AOCNIOHUX IHCTUTYTIB, Koner i3 15 MeguyHMx yHIiBepCUTETIB, 6 KoNeoxis,
NiKapiB-NpaKTUKIB i3 pigHoro XapkoBa Ta iHWKWX MicT YKpaiHu: KueBa, [OHinpa,
YepHiBuiB, TepHonons, IBaHo-PpaHKiBCbKa, BiHHMLI, NMonTaBu, PiBHOro Ta iHLWMX.

BiTaeEMO HayKOBLIB, Y4 BHECOK Y PO3BUTOK MeauLMHM Ta NiAroTOBKY Nnesaamn nikapis

€ HEeOLIHEeHHMM, YMi HAayKOBIi NpaLi gonomMaratoTb MambyTHIM NikapaM OonMaHOBYBaTK Ll
CKMagHi Ha Nepwunm Nornaa, ane Taki LiKaBi Ta BaXKNMBi ANCLUUMIIHWN.
Xouy noasiKyBaTU 3a NAPTHEPCTBO PO3POBHMKAM IHTEPAKTUBHUX Nporpam 3D Organon,
4D Interactive Anatomy, Artec 3D. 3aBOsKuM ixXHIM po3pobkam HaB4YaHHSA CTa€
Cy4YaCHUM, ePEeKTUBHUM, BUCOKOTEXHOJOTMYHUM i UikaBUM. MigTBepOo)KEHHAM TOMY €
00CBiO BNPOBagyXeHHA LMX pO3PO06OK OCBITHIM MpoLEeCc HAaLWOoro yHiBepcuTeTy.

My npoooBXXyeEMO 006py TpagMLUilo CBATKYBaHHSA B KOMi OgHOAYMLUIB, AKi NodingatoTb
NPOrpecuBHIi OYyMKU MPO PO3BUTOK BITYU3HAHOI MeguUMHKN, AKi MigTpUMyoTb igei
Cy4YacHOi MegM4yHOi HayKu, €Ki pa3oM i3 HaMM 3abe3neuyoTb  YKpaiHy
KOHKYPEHTOCMPOMOXXHUMUK daxiBLUAMMUN.

Mu 3aBXXgM nNiOQKPecntoeEMo, WO NPIOPUTETHUM BEKTOP AiFNbHOCTI  Haworo
YHIBEpCUTETY — OCBITHIW, ane pobpe po3yMieEMO, WO €HKICHa ocBiTa 6e3 HayKu
HeMOXX/IMBa.

CnogaiBaemMocs, Wo ua KoHdepeHLuia éyae He TiNbKM CBATOM, Ha 9KOMY 3yCTpinuca
apysi, a 1 cepegoBULLIEM HAYKOBOIO CMifIKyBaHHS, 06MiHY AyMKaMM Ta OOCBIQOM.

Haw yHiBepcUTeT 3aBXOU roToBMMN ByTU ocepenKoM ANa MAapTHEPCbKUX 3ycTpiven i
HOBMX 3HANOMCTB.

LLIaHOBHI MpeacTaBHUKKM Cy4YacHOI HAyKOBOi Meau4HOI reHepauii, 6a)kato, wob Bu
3aBXAM Nuwanuncsa CBOEto npodecieto, 6ynum ropai 3a Hawy MeguumHy, 3a BiTYN3HAHY
HayKy, 3@ Hally gep><aBy! Bce 6yne YkpaiHal

3 noBaroto, Pektop NBH3 «xXMMY»
OeHnunc LLUNAH



Dear colleagues, students, guests!

We are happy to greet you at our annual scientific and practical conference dedicated

to World Anatomy Day. This day correlates with the Day of Defenders of Ukraine and
we believe that it's not an occasional coincidence.
Today we are not just the witnesses but active participants of historical events, tragic
for our country. But our mission is to keep our frontline: the frontline of training future
doctors, helping and supporting each other. It's a responsible and honorable task that
we need to fulfill with dignity. We are very proud of all teachers, students and medical
workers who demonstrate their strong will and keep on doing their business with full
devotion.

Such events as today dedicated to World Anatomy Day have become a good tradition
for Kharkiv International medical University. Although the University is rather young as
it was founded only 5 years ago, it has been developing at a high pace. The mission of
the university is promoting global health and sustainable development of the society
due to training highly qualified specialists with the developed scientific thinking and
clinical reasoning skills, humanitarian value orientations.

The education in the university is based on such values as human-orientation,
science-orientation, integrity, transparency, constant improvement, quality,
responsibility, team work, internationalization, innovation, personal development,
sustainable development.

Kharkiv International Medical University has received approval of high quality of
Education on both national and international levels. Top experts in the field of medical
education work at our university sharing their theoretical and practical experience. We
have vast international cooperation with leading educational and scientific institutions.
Today we feel great support from our international partners that inspires us and makes
us much stronger.

We would like to express our gratitude to all international partners who take part in
today’s conference: 3D Organon, 4D Interactive Anatomy, Artec 3D. Implementing such
innovative technologies under the conditions of online mode makes the educational
process more efficient and promotes mastering fundamental professional
competences.

Today's event is especially important as it unites like-minded people under the ideas
of serving people and humanity. Only unity makes our common victory closer and
approaches the day when we can gather together face-to-face in peaceful prosperous
Ukraine. Glory to Ukraine!

Vicerector of the PHEI «kKhIMU»
Zhanna Davydova
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MITOCHONDRIAL DISEASES AND THEIR TREATMENT
Kabus Natalia, Elisa Flaran Princess, Subramaniyan Mona
PIHE «Kharkiv international medical university»,
Kharkiv, Ukraine
kabusnatali9901@gmail.com

Relevance of the topic: The first pathogenic mutation in mitochondrial DNA
(mtDNA) was identified in 1988; from that time around 275 other disease-causing
mutations were identified. The small, maternally inherited mitochondrial DNA has
turned out to be a Pandora’s box of pathogenic mutations associated with a variety
of multisystemic as well as tissue-specific human diseases. The exact number of
individuals suffering from Mitochondrial Disease is hard to determine because so
many who suffer from the disease are frequently misdiagnosed. Experts (Oliver M.
Russell, 2020) emphasize that every 30 minutes, a child is born who will develop a
mitochondrial disorder by age 10. Overall, one in 5,000 individuals has agenetic
mitochondrial disease. Thus, it is important for physicians to be aware of the signs
of mitochondrial diseases and their effects on the human body.

Aim of investigation: The purpose of this research study is to identify the
causes and effects mitochondrial disease has on the body and to explore ways of
their diagnosis and treatment.

Results and discussions of investigation: Mitochondria are specialized
compartments within each cell that makethe energy of life that is essential for
survival. Mitochondria are especially important in organs such as the heart, muscles,
and brain that demand high energy essential to many critical body functions.

Mitochondrial diseases are a group of chronic, genetic, inherited disorders
caused by dysfunctional mitochondria when they can’t produce enough energy for a
cell or organ to function properly. Mitochondrial diseases lead to less energy
production in the cells when this happens cell injury may occur leading to cell death.
When multiple organ cells die there is organ failure. Depending on which cells
within the body have disrupted mitochondria, different symptoms may occur.
Mitochondrial dysfunction can cause a range of neurological and non-neurological
symptoms, including muscle weakness, poor growth, visual or hearing problems,
heart, liver or kidney disease, diabetes, neurological problems, dementia,
parkinsonism, epilepsy, learning disabilities, autism, lactic acidosis, respiratory
disorders, increased risk of infection. Such symptoms can present at any age from
infancy up until late adulthood.

Scientific researches (Khan N.A., 2015; Oliver M. Russell, 2020) shows
that there are two main groups of mitochondrial disorders. The first group
includes mitochondrial disorders due to specific point mutations of mtDNA such as
encephalomyopathies, various conditions involving deafness (non-syndromic or
associated with diabetes), Leber’s optic neuropathy and a small group of cases of
maternally transmitted Leigh’s syndrome. All these diseases are transmitted through
maternal line. Conditions which are usually sporadic are due to deletion or
duplication of mtDNA, and give rise to “mitochondrial myopathies”, with or without
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ophthalmoplegia, and to more complex disorders such as Kearns Sayre syndromeare
also included.

The second group is composed of all the mitochondrial disorders in which the
nuclear genes which codify sub-units of mitochondrial DNA contain a genetic
defect. This includes most casesof Leigh’s syndrome, Alpers polydystrophies, the
myoneurogastrointestinal syndrome, Barth’s syndrome and Friedreich’s disease.
Amongst the disorder’s secondary to defects in communication between the nuclear
and mitochondrial genomes is a progressive external ophthalmoplegic form with
autosomal dominance which arises secondary to mutations on chromosomes 3 and
10. Further mitochondrial disorders due to faults in the relationship betweenthe two
genomes will probably be found in future.

Studies show that mitochondrial diseases are not contagious. They are caused
by mutations and are inheritable, although they often affect members of the same
family in different ways. Only mitochondrial disorders caused by mutations in the
mMtDNA are inherited from mothers, because all mitochondria in the zygote come
from the ovum. Affected males do not transmit mitochondrial diseases, because tail
of the sperm which contains mitochondria cut off after fertilization. So, if the mother
is affected, there is a 100% chance that each child in the family will inherit a
mitochondrial disease. An uncertain percentage acquire the disorder due to other
factors such as certain conditions like diabetes, Parkinson’ s disease, cancer, chronic
fatigue syndrome, Alzheimer’s disease, schizophrenia, bipolaror anxiety disorder,
cardiovascular disorder.

Researchers emphasize that mitochondrial disease is hard to diagnose and it
is often misdiagnosed because it affects so many different organs and tissues in the
body and patients experience variety of symptoms. No single laboratory or
diagnostic test exists that can confirm the diagnosis of mitochondrial disease.
Diagnosis can be made by a doctor who specializes in mitochondrial disease.
Mitochondrial disease diagnosis includes genetic DNA testing, as well as skin and
muscle biopsy. Other diagnostic procedure may include biochemical testing which
looks for changes in the body chemical that are responsible for energy making.

Currently there is no cure for mitochondrial disorder. The management of
mitochondrial disease is supportive therapy, which slow down the progression of the
condition and may include maintaining hydration, exercise as a method for
increasing mitochondrial mass, nutritional management, vitamin or amino acid
supplements therapy conserving energy. Patients should avoid situations that may
worsen condition such as starvation, smoking, alcohol, exposure to cold and/or heat,
lack ofsleep.

Conclusion: Thus, mitochondrial dysfunctions are caused by a wide spectrum
of mutations in genes encoded by either the nuclear or the mitochondrial genome
and are responsible for a number of heterogeneous clinical presentations with multi-
systemic involvement. Such diseases affect so many different organs and tissues of
the body, and patients have so many different symptoms, that mitochondrial diseases
can be difficult to diagnose. Today, treatment options are still very limited, they are
currently focused on symptomatic management, which may improve quality of life
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and potentially increase life expectancy, but researches are still ongoing and there is
a hope.

The results of the latest research of modern scientists indicate the emergence
of new promising treatments for mitochondrial disease. The latest advances are
using small molecules (which are usually enzymes that activate and regulate
mitochondrial biogenesis) to improve mitochondrial function, gene therapies, as
well as methods to prevent transmission of mitochondrial disease through the
germline (Oliver M. Russell, 2020). Such techniques to prevent the transmission of
mtDNA mutations are called mitochondrial replacement or mitochondrial donation.
The principle of these techniques is to move the nuclear DNA from a mother with
pathogenic mtDNA mutations into an oocyte or zygote of a donor woman. The
children born after this technique will have the nuclear DNA of both parents but the
mitochondrial DNA of the donor woman. Approaches using allogeneic
hematopoietic stem cell transplantation are also being developed. Carrier
erythrocyte entrapped thymidine hosphorylase enzyme therapy has recently been
developed.

The successful implementation of these technologies requires further research
and in the future new advanced technologies may become a revolution in the field
of mitochondrial medicine and change the history of these untreatable disorders.
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Relevance of the topic: After the elimination of smallpox in 1980 and also the
succeeding termination of smallpox vaccination, the monkeypox has appeared as the
most important orthopoxvirus for public health. This virus was first identified as a
naturally occurring agent of human disease in 1970 in a 9 month old child in the
Democratic Republic of Congo and then in other countries of west and central
Africa. This type of pox virus is usually seen in tropical rainforest areas where the
people living there depend on bushmeat and may be occasionally exported to other
regions. This Monkeypox shows some common symptoms such as fever, headache,
muscle ache, swollen lymph nodes as well as some protruded structures on the
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