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THE SOCIAL PEDIATRICS PROTECTION FUND

The child has the right to be safe since the embryo
Guided by the noble mission, the Social Pediatrics Protection Fund cares for the
health and social conditions of mother and child.
The Fund is systematically conducting charity activities providing social and medical
services to the population. For example, 3-month Christmas charity action, charge-
free medical services once per month in 3 leading clinics of Tbilisi, consultations
by the qualified specialists in the polyclinic N3 and diagnostic center N1.
Last year under the aegis of the Fund the conference: “Healthy child - Peaceful
Caucasus”, the conference “Perinatal Safety of Child”, with the participants from
BISEC and other regions of the World. The following programs on actual problems
of pediatry are already prepared: “Pharmaceutical Program”, “Child Nutrition”,
3NISMA IMAMIINGN “Orthopae.dic School”‘, “Immunogenetic Center”...

(1945-2003) Persons, interested in our projects, are always welcome. Please, contact the
administration of the Fund any time. You would receive the priority to become co-

UDC (g54) 616-0532(0512) s 743 ER{eslel-I@e Risl-W=Vyle R

ANLIIAOIN: We are looking forward for the future collaborationi

Thilisi, Lublianas q. #21; Tel: 47-04-01;
E-mail: info@sppf.info,
euscigeo@yahoo.com www.sppf.info
www.esgns.org
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2016 VIR0

3o0bobyxs 3035 dogdgo
2017 VIR0

3o0bobyxs 1305 d53dg0
2018 YIK0

3o0bobyxo 200 do3dg0
2019 VIR0

3o0Lobyxs 250 b53d30
2020 VIR0

ao0bobyxs 95 do3dg0
2021 VIR0

3o0bobyxs 100 do3dg0
2022 VIR0

3o0bobyxs 30 dogdg0
2023 VIR0

3o0Lobyxs 250 b53d30
2024 VIR0

3o0bobyxs 450 ds3d30

E9deg 5J309ddo Ly asolobyxs 230 200 ds53d30
s smobmdom bobdodglymo. bsdggedmddgom sjaog-

b0 a@dgangdo.

LOIGOSRIBO 3IRNVSB@OOL ROG3OL BMBROL 80IH
HOBOGIBINNS 3ME6BIMIEBNT0 RS 1O BO'IFISO

I 3mbyggbizos ,.hggbmsb gomsw 0®fdyby z90g-
Lo dmdsganols @gogmmds®

0LVI9Y. II  3mbggmgbios
ddgombdosbo joggobos

25XI199. I 30bx3961gb300 ,,0@ggob a0 g306mdo3e-
@0 JodoMmengdobo 3gos@®osdo s dolbo 39@aL3gJdogs™

XXT ULogggbol 3goos@@os — obgsgoomdols 3Gm-
BogsdHogol dgeozobow gbes 0diab.

01.VI2000. IV 30mbg9@96i05 ,,Bobslobowsb dogdgols
QR gds bes oyml s

271112001 Jgbgge®s Lobsgrbe sdiggeol mgol-
‘do ,,005LG e Famgsbo ©sdbsdogggdo, Jomo R gdy-
b0 > MYoEMbS

01.06.2001. V(XIX) 3mbgg®gbios ,,d0dmgbogno dog9d-
305 ©5330L Log@msdmmolm omolswdo®

30.03.99. 01.06.2000. 01.06.2001. ,,553dgms 339@bsenm-
b5 XXI Loyygybgdo™ Loddmboydo Nel, Ne2, Ne5

»XobdOmgeno  dogdgo
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23.04.99. 01.06.2000

»003dgms 3390s XXI Loyygbgdo™ Loddmbogdo Nel, N2

20.05.99. 01.06.2000

»OOMM3gogao bimms” Loddmbogdo Nel, Ne2

17.12.99. ,,394mg30bG0o0mbol  ©ospbmlBogzols
339@bogmdols bsgombgdo”

01.06.2000. sbhognasbs 3gwos@@ms XVII 3mbyg-
@9bios

28.02.2001. gemmdarogo Lodgbogdem 3mbgg@gbios
»O9L30AOSHMAYED (5585 JISMS MYM300l >J@ o e-
@o Lsgombgdo 3goos@@dosdo™.

01.06.2001. ,,hsbobobo@sb 30393l ygengds ol ogml
5390 boddmboydo Nel

01.06.2001. ,,653930, 3boGI0 ©s Mxobydo dogoo-
©mdS* boddmboydo Nel

01.06.2001. ,,hsbobobo@sb dogd3L ygengds ol ogml
o3P0 boddmboydo Nel

13.02.2002. ,,50530560L 296mdol 3G Myg@o™

10.03.2002. sbogoam@o. ds@mbobodgdgeno Lolidgeno
Le0mdobol™ 309bgbBoios.

6.11.2002.  Log@msdm@obm  3mbggdgbios  mgdaby:
»393050bGoEMbom  ©s 60gmogHgdoms 3gEols jmbl-
B0BYE0IH0 Ind@omdom 535 dYmms Lsdgoo-
(3060 s LmEosmy®o 3OMden 9dgdo”.

7.112002. Log@msdm@olie 3mbyg@gbizos mgdaby: 0o
bogmeomo 06939430960 mobsdgdmgg ©39]Bgdo”.

4.04.2003. 39@05@®00l sJH s o bsjombgoo. IX
3Mbx90gbz00.

1.06.2003. T 0b®9®MbgR-3mbxg@mgbios (X Lodgibog-
OM-3G5JH0guo  3mbgg@gbios) Lmaosgy®o  3gwo-
>G®00l o330l BMbeo YRsbmw 9dz9dl s Moy gdls
35190l ,,bmEos@yg@o 3ge0s@@0s* ©s gu@dbogls ,,lim-
(3OS M0, J3MEMA0YA0 ©s 3 0bogy®o 3gLos@@os”
(Iydwgds  LmEoswy®o, bsdgooiEobm, 3gospmaoy®o,
ALoJmamyoygdo, gloJos@@ogeo, Ggamoyoygdo s Lbgs
BP0 s 3Omdagdy@o sgombgdo)

19.12.2003. LoJodmggenml 6s3d3ms 3o@©0 mampms
II gmbydglo.

1.06.2004. II Log@msdm@olior 0b@gmbgd-3mbagegb-
(305, 390053@00l @ yoydo bsgombgdo

22.10.2004. 30bggdgbizos mgdaby: ,,3900s@®o0l o]
Ao ®0 Logombgdo”, @mdgemoi gdwgbgdmes bm-
3OS0 3gosd®ools 3Ggbowgb@ol, 2g969&03mbols
30JBM@ In@mTgobols bomgar blimgbsb.

1.06.2005. 3g@0s@®o0ls sd@ysegmo bsgombgdo XIV
3Mbx9mgbz00s.

9.092005. 06.,dgMom@0 I Logdmsdm@obm 3mbegmgb-
(305 ,XobdOmgaro 53930 FIgoMb0sbo goggolios™.

1062006. Legosgna@o  3gos@®ool wszgol  gmbools
XIV 306539696300 ,,390005¢® 00l 5JGgee®o bsjombgdo™.

12.12.2006. sbogasb@s 3gos@@ms XV 3mbgg-
Ggbzos. 07.122007. b3y XVI 3mbggdgbzos. godwo-
mamams I 3mba@glo.

2008 VIR0

2 ogbobo bm@gosgryg@o 3gos@@ools XVIID 3mbgg-
Ggbz0o

6.102008 am@™To gobgenomo Loddmboygdo — Jo@asdyg-
BOL x0bog0L  3m3oBgBo (Mms® mmodg) + Loddkml
§930900. gabogrms dog0gbol Lsgombgdols dmygsdagds

07.10.08 3mbgg®gbEos 008930l s dmboGEOl”
3oOom@mmaoy®o bgJgos (mdognolo)

20.1208 Lmgoseg®o 3goos@@ools @sgol gmbools s
ESMNS gtmmdenogo 352 3096539096305 (mdogoolso)

23.12.08 ESMNS 39dsbo@otigemo  ©g3s@Bs39b@ols
306839096305 (ndogrobo)

©o

24.12.08 3mbggc9bizos ,,@Fdgbs ©s (3MEbS” o@os
II-ol dmbsfoagdomn (mdognolio)

1-2 ogbolio 2009 XX 3mbgg®gbios

18 gg9ddgdo 2009 XXI 3mbgggbios.

2010 YIK0

01.06.10 b3pg-ol XXII ©s bododmggeml gmsbms
I 3mbygdgbioo.

03.12.10 30m9. 0. ggokodol 85 (enolowdo dodwg-
bogro Loogdoagm 3mbyg@gbios.

2011 YIKR0
01.06.11 L3g-oll XXVI 3mbgggdgbios.
23.12.11 L3wg-olb XXVIL 3mbggdgbios.

2012 VIR0
01.06.12 L3ag-ols XXVIII 3mbygdgbios.
21-22.12 b3pg-ol XXIX 3mbygdgbios.

2013 VIR0
01-04.06.13 L3pg-oll XXX 3mbg9696z00.
17-21.12.13 L3g-oll XXXI 3mbggdgbios.

2014 ¥IR0
01-02.06.14 L3y-ol XXXII 3mbggmgbios.
27-28.12.14 L3wg3-olb XXXIII 3mbggdghios.

2015 VIR0
01.06.15 b3pg-ob XXXIV 3mbggdgbios.
1L12.15 L3g-oll XXXV 306939696300,

2016 TIR0
01.06.16 L3peg-ob XXXVI 3mbggdgbios.
09-10.12.16 L3eg-ol XXXVII jmbygdgbios.

2017 VIR0
01.06.17  L3pg-ob XXXVIIL 3mby9@96z00.
08.12.17 UL3pg-oll XXXIX 3mbggagbios.

2018 IR0
01.06.18 b3wx-ol XL 3mbggdgbios.
07.12.18 L3px-ol XLI 3mbyg®gbios.

2019 VIR0
01.06.19 L3px-ol XLII 3mbggdgbigos.
14.12.19 b3peg-ob XLIII 3mbyg@gbioo.

2020 VIK0
310520 b3wx-oli XLIV 3mbggcgbios.
20.1220 b3pg-olb XLV 3mbggdgbios.

2021 VIR0
010621 b3peg-ol XLVI 3mbgg@gbios.
18.1221 b3peg-ols XLVIL 3mbyg@gbios.

2022 VIR0
010622 b3wg-ol XLVIIL 3mbggcgbios.
24.1222 b3pg-ob XLIX 30699696300,

2023 VIR0
310523 b3peg3-ol L 3mbggdgbios.
24.12.23 b3wg-ol LI 3mbggdgbios.

2024 VIR0
01.06.24 b3pe-ol LII 30b6g9®9600.
22.12.24 b3pe-ob LII 3mbggmgbios.

2025 VIR0
310525 b3g-ob LIV 3mbgg®gbios.
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Date of Foundation: 30.09.1998

Date and Number Of Registration: #147 9.10. 1998w

Address:Tbilisi, Ljubljana 21, 0154

Tel.: 995 593337154

E-mail: euscgeo@yahoo.com; info@sppf.info

Contact: Prof. George Chakhunashvili

Job of Contact: Chairman of The Board

Branches of Fund: Mtskheta; Kutaisi; Gori.; Abasha.; Batumi.; Sagarejo;
Gurjaani; Telavi; Tchiatura; Zugdidi; Territory of Operation: Georgia (eu)

Aim Social Pediatric Protection Fund is to execute programs of social
pediatric development and maintain rights and healthcare of Children,
Mothers and Adolescents. Fund has great organizational experience,
technical equipment and skilled members. Most of the members are
Professors at TSMU, who have clinical and educational experience of 15-
20 years and were one of the first, Before the independence, to read lectures
about congenital infections, sexually transmitted diseases and prevention of
HIV. Fund is also cooperating with physicians, psychologists, Lawyer
(who operate in field of social assistance) and Public figures. By the joint
forces of all the people above said SPPF is able to hold free medical exami-
nations, juridicial consultations, charity events, informational lectures about
healthy way of life, congenital infection, HIV, Social subjects and etc.

Since 1997 more than 93.000 Children and Hundreds of older
people have been medically for free in the framework of charity events.

Before Independence, The active members of SPPF and their consortium
in 1980-1990 examined above 124 000 Children, all over Georgia.

ACTIVITIES

From 1992 to 1998 was periodically holding humanitarian examinations.
From 1998 with the help of Social Pediatrics Protection Fund started
charity activities, in which Georgian pediatrists were participating. Activities
included: Instrumental and laboratory research of patients in different
regions of Georgia, Medical gifts, several funded emergency operations.

07.01.98 —07.02.99 Thilisi, - over 9200 children were examined.

23-24.01.99 East Georgia, - over 3500 children were examined.

12-13-14.02.99 Thbilisi, - over 100 children were examined and
gifted medicines. Free consultations by professors were held by Mother
and Child Diagnostic Centre and other hospitals once a week, consultations
in leading pediatric clinics of the city once in a month. In these activities
were also participating: 1. Institute of skin and vein 2.Scientific Institute
of Parasitology and others.

12-13-14.03.99 expedition in Poti and Abasha (Qedisi, Marani and
other), - 950 children were examined and gifted medicines.

29-30. 01-07.08.99 — 4400 children were examined and gifted
medicines.

23-24-25.08.99 KhobiandZugdidi, - Free instrumental and laboratory
examinations were funded. Also medicines against louse and itch
were given.

04.04.99 - Expedition in Pasanauri — over 400 children were examined.

07.05.99 — Expedition in Lanchkhuti — Free instrumental and la-
boratory examinations were held and medicines were gifted.

18.05.99 Rustavi, - 250 children were examined and gifted medicines.

22.06.99 Sagarejo, - 250 children were examined and gifted medicines.

13-14.08.99 Chokhatauri, - over 1500 children were examined.

15.08.99 Bakhmaro, - over 2000 children were examined.

16.08.99 Adjara high-mountain regions, - over 750 children were
examined.

17.08.99 Thilisi, — Examinations in Homeless children house.

16.10.99 Dusheti region, - over 200 children were examined and
gifted medicines.

2000.

26.02.2000 Gori, - over 500 children were examined. Different
medicines were given out.

23.03.2000 Axalgori, - 30 children were examined.

01.04.2000 Marneuli region (Werakvi), - General blood analysis,
instrumental examinations — echoscopy, encephalography were done.
Over 1500 children were examined.

15.04.2000 Gurjaani, - 1200 children were examined, medicines
were given out.

29.04.2000 Rustavi, - 300 children were examined.

05.06.2000 — Children from Avchala colony were examined.

20-28.07.2000 — Children in Tskhneti Orphanage were examined.

21-22-23.07.2000 — Examinations in Abasha and Samtredia region.

7-8.08. 2000, Bakhmaro-Beshumi — 1925 children were examined.

2001.

15.03.2001. Children of employees of Rustavi Nitrogen Factory
were examined.

23.06.2001. Children of employees of Rustavi Nitrogen Factory
were examined.

14-15-16.09.2001 Baghdati region (Sairme, Witelkhevi, Rokhi,
Ochba, Xani, Zegani, Saqraula) — over 2500 children were examined.

2002.

10.03.2002 Axalgori, - 250 children were examined.

20-04.2002 Sighnaghi, - 450 children examined.

23-24-25-26.05.2002 Khulo, - 600 children and 100 adults were
examined with the help of Patriarchy.

27-28-29.06.2002 Thilisi, - 400 children were examined in different
Hospitals.

16-17-18-19.07.2002 KodorisKheoba, - 250 children were treated.

3-4-5-6.08.2000 Tusheti (Dikolo,0Omalo,Shenaqo) — 200 children
were treated.

2003.

05.03.2003 Samtskhe-Javakheti, - 1250 children were examined.
17.04.2003 Werovani, - 450 children were examined.
20.05.2003 Borjomi, - 870 children were examined.

25.06.2003 Mta-Tusheti, - 320 children were examined.
30.07.2003 Bakhmaro, - 630 children were examined.
20.08.2003 Zestaponi, - 210 children were examined.
07.09.2003 Racha, - 170 children were examined.

18.102003 Dmanisi, - 180 children were examined.

2004.

March, April, May — Kaspi, Gurjaani, Telavi, Akhmeta, Lagodekhi,
Sighnaghi, Bodbe, Aspindza, Axaltsikhe, Borjomi, Tbilisi, Zestaponi,
Kharagauli, Chiatura — over 1728 children were examined. In different
regions (Zugdidi, Khulo, Khelvacharui, Qeda, Lanchkhuti, Ozurge-
tilngiri), SPPF held charity activities with the help of Patriarchy —
over 2400 children were examined and medicines were given out.

2005.

Marneuli region — 700 children and 80 adults were examined.

18th of July, Kaspi — 450 children were examined.

8th of October, Mtskheta — 300 children were examined.

14-15-16th of October, Lentekhi — 850 children and 250 adults
were examined.

2006.

18th of February —20 Painter Union families were examined.

March — over 100 refugee children were examined.

April — Charity activities were held by ambassadors in Guria.

31th of May — 450 children were examined in Rustavi.

1-2th of June - Open door day in TSMU, 400 children were examined.
They were held free consultations and laboratory examinations.

9-10th of June, Kaspi - 300 children were examined.

1th of July, Ckhinvali region — 500 children of war participants
were examined. In September-October — 120 children.

In November — over 200 of Journalist’s families were examined.

2007.

Marneuli — Free consultations for 100 children. Childrens with
Scoliosis were shown. They got espander gifts and were recommended
how to treat scoliosis.

Dusheti — 250 children were examined.

Akhalsheni—85 children were held consultations.

9-10th of June, Kaspi — 300 children were examined.

1th of July, Ckhinvali region — 500 children of war participants
were examined. In September-October — 120 children.

In November — over 200 of Journalist’s families were examined.

2008.

1st of June — Open door day (200 children were examined).

2nd of June — Teddy bear (300 children examined).

14th of June, Akhmeta (QaQucoba) - 450 children were examined
and gifted medicines. Also examinations like echoscopy of abdominal
cavity and ECG were held.

27th of June — restoration of Georgian Section.

20th of August - STOP RUSSIA (meeting at Igoeti)

Ist of September, Tbilisi — STOP RUSSIA (meeting of chain)
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4th of October — free consultations and examinations. Painters
and artists master classes were held.

6th of December — 110 children were examined in Bergman Clinics
with echoscopy of abdominal cavity, ECG and other.

2009.
13.06.2009, Khashuri — 750 children were examined.
26.12.2009, Barisakho — 80 children were examined.

2010.

4th of July — Open door day for family members of war victims
(50 children were examined).

10th of July, Karaleti — 200 children were examined and medicines
were given out.

4th of November — St. King Tamar orphanage children were examined.

3-4th of December, Tbilisi— 400 sportsmen children were examined.

2011.
1st of June,Tbilisi — 200 children were examined.
24th of December, Tbilisi — 200 children were examined.

2012.

1st of June, Thilisi — 350 children were examined.

22th of December, Tbilisi — 250 children were examined.

Since 1997 more than 93.000 Children and Hundreds of older people
have been medically for free in the framework of charity events.

2013.

1-4.06.2013. Thbilisi,Batumi,Gori, Telavi— 1250 children were ex-
amined.

17-21.12.2013. Tbilisi — 350 children were examined.

2014.

1st of June ,Thilisi — 150 children were examined.
28th of December, Tbilisi — 50 children were examined.

2015.
1st of June, Tbilisi — 350 children were examined.
11.12.2015. Chkorotscu — 1300 children were examined.

2016.
3035 children were examined.

2017.
1305 children were examined.

2018.
200 children were examined.

2019.
250 children were examined.

2020.
95 children were examined.

2021.
100 children were examined.

2022.
30 children were examined.

2023.
250 children were examined.

2024.
450 children were examined.

Since 1997-2012 more than 93.000 Children and Hundreds of older
people have been medically for free in the framework of charity events.

Before Independence, The active members of SPPF and their consortium
in 1980-1990 examined above 124 000 Children, all over Georgia.

Till today over 230 200 children were examined and thousands of
old people. Charity activities continue.

SIMPOSIUMS AND CONFERENCES HELD BY
THE SOCIAL PEDIATRIC PROTECTION FUND:

1992. First pediatric cardiology conference — “believe the reality
of better future”.

01.06.1999. 1I conference — “Healthy child & peaceful Caucasus”.

25.12.1999. 111 conference — “Today’s economic directions in pe-
diatric and its perspective”. XXI century Pediatrics should be the
start of invalid prophylaxis.

01.06.2000. IV conference — “Child must have right to be
protected since embryo”.

27.03.2001. Meeting in ombudsman’s office — “Under aged cri-
minals, their rights and reality”.

01.06.2001. V conference dedicated to Children Protection
National Day.

32.03.1999. 01.06.2000. 01.06.2001

“Child treatment in XXI century”

23.04.1999. 01.06.2000

“Child treatment in XXI century”

“Orthopedic school”

17.12.1999. Mucoviszidose treatment and diagnostics.

01.06.2000. Young Pediatrists XVIII conference.

28.02.2001. Urgent questions of Therapy of respiratory diseases
in pediatrics.

01.06.2001. “Child has right to be protected since embryo”.

01.06.2001. “Child, adult and family violence”.

13.02.2002. “Human genome project”.

10.03.2002. Akhalgori, - Presentationof toner drink “Lomisi”.

06.11.2002. National Conference: Medical and social problems of
people who suffer from mucoviszidose and metabolism disorder.

07.11.2002. “Contemporary aspects of inborn diseases”.

04.04.2003. “Urgent pediatric questions” (IX conference).

01.06.2003. Internet conference (X conference) — Social Pediatrics
Protection Fund gave out journals and magazines called “Social
Pediatrics” (In which is written about social, medical, pedagogic,
psychological, religious and other urgent problems).

19.12.2003. Second Georgian Cardiology Congress.

22.10.2004. “Urgent Pediatric questions” dedicated to SPPF pre-
sident, Victor Moroshkin.

01.06.2004. Second National Internet Conference.

01.06.2005. Urgent Pediatric questions.

09.09.2005. Tbilisi Marriot, - Second National Conference

“Healthy child & Peaceful Caucasus”.

Ist of June, 2006. — SPPF conference. XXIII Congress of Young
Pediatrists League.

31.05.2007. III congress of Pediatric Cardiology.

07.12.2007. SPDF XVII conference.

07.10.2008. Conference — “Section of child and adult”.

20.12.2008. SPPF and ESMNS second conference.

12.06.2009. SPPF XX conference.

01.06.10. Second conference of Georgian surgeons and XXII
conference of Tsalka.

03.12.2010. Conference dedicated to I. Kvachadze 85th anniversary.

01.06.2011. SPPF XXVI conference.

23-24.12.2011. SPPF XXVII conference.

01.06.2012. IV congress of Pediatric Cardiology.SPPF XXVIII
conference.

21-22.12.2012. SPPF XXIX conference

1-4.06.2013. SPPF XXX conference

17-21.12.2013. SPPF XXXI conference

1-2.06.2014. SPPF XXXII conference

27-28.12.2014. SPPF XXXIII conference

1-2.06.2015. SPPF XXXIV conference

11.12.2015. SPPF XXXV conference

1.06.2016. SPPF XXXVI conference

9-10.12.2016. SPPF XXXVI conference

01.06.2017. SPPF XXXVIII conference

05.12.2017. SPPF XXXIX conference

01.06.2018. SPPF XL conference

07.12.2018. SPPF XLI conference

01.06.2019. SPPF XLII conference

14.12.2019. SPPF XLIII conference

31.05.2020. SPPF XLIV conference

20.12.20. SPPF XLV conference

01.06.2021. SPPF XLVI conference

18.12.2021. SPPF XLVII conference

01.06.2022. SPPF XLVIII conference

24.12.2022. SPPF XLIX conference

31.05.2023. SPPF L conference

24.12.2023. SPPF LI conference

01.06.2024. SPPF LII conference

22.12.2024. SPPF LIII conference

31.05.2025. SPPF LIV conference
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m&3560Ddo(300b 0bgemaliy®o bobgmbmmgds:

SOCIAL PEDIATRICS PROTECTION FOUNDATION (SPPF)
m63560Ds(300b Hbamo bobgmbmegds: ®OHJL 3AIUTDI COLIMAJIBHOM MEJUATPAN
g @Ombymo gmb@os: E-mail: info@sppf.info

06968 339600l dobsdsGmo: www.sppf.info

mH8560ds(300b oMgEmMa/3%y dowgbdo:

DR., Academician GEORGE CHAKHUNASHVILI

o . Projection | 5.93-U
Donor organization Name of the project deé]dlines 056b330
pmbodo  @@a560bs3ool 36egdHol LobgmTewgds 30emyd@ols
LobgeoYepgds §oRe
“‘Childern and adolescents social- psychological and medical- pr-
UNICEF evention measures in the penitential organizations of Georgia”. 2003§ 565
Lbobgedfoge 30my@dsds ®dogooliol LbedgnEEsEm 5§ glgdaemgdgddo 0-sh 2003 N
195809 Sbisgol d5gT5m00l gggdol IGepdsds. v
Jmdogoobool o686 0. J odogmolBo Lgmemol sbogol d5gdgms bgememoe- 01/VIII-
5> Lo, wogol Bob, Bsmo Golg xa7BadolL odmgmagbs s> 3Gy 31/X11- 5t
Logdogmede Lasdbsboydo 3963090 mebolidogdsbo 2004
WG=Bob, 568G mgeo. el brogmdols Ldgombsdmmo sbsdgdol Labgmd- 0/X3UXII
©s3gobs ©o L. Foge 3Gepésdol — 0-3Fmsdog sbvgol dogdgms by 2-004 ) >6s
1b@96g. LsBobobGte 8003060 sbBsMgd0l 30B3mbgbGol Bmbo@meEobyo.
Jodogoliool 563G 0. s bengs.|| Lgmmombol 3¢1g596(300L 3Bmp@sds (20000 ds5gAg0l| 1/V-31/X11-
©5(330L LsJogmodm LoBlsbydo || Lsdgmoobe dmBlsbydgds-smaomo mdogmobo) 2005
CRDF/GRDF Role of viral pathogens in systemic infections in infants |01/01/-31/X11-
GEB2-3338-TB-04 from the newborn intensive care units in Georgia 2004
. Role of enterovirusus patohologens in systemic
CHE;’: the project i;;f‘ections in infants fl‘OIlll) the newgborn intinsive care 1/(2)})&/506 g0
units in Georgia”
CRDF/GRDF “Healthy Child Peaceful Caucasus” International 9t of
Award Number Conference “Children Nutrition and Treatment September 30
ISMCS-06 Nutrition In XXI Century with The Ecology 2005
Standpoint” (IT - Caucasus International Conference)
3 O9bosgol sppomedo- J- Blimsgdo Lgmeool slisgol dsgdgms Ligmgmoe- O3 1/XII
30 0gom3sBmggen/seo- Dol 3égg96(305” 2006 o6
85/ 56 v
s . Prevention of scoliosis at the educational -
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Director of Social Projects Frontera Eastern Geor-
gialvane Tskhomelidze and the President of the Soci-
al Pediatrics Protection Fund Giorgi Chakhunashvili
organized free medical examinations in different regi-
ons of Georgia, where hundreds of patients were pro-
vided with free medical assistance. The same action
is planned on International Children’s Day. In Thilisi
and in Tskaltubo where the doctors of different profile
will provide free aid to the local population.
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the President of the Social Pediatrics Pro-
tection Fund Giorgi Chakhunashvili or-
ganized freemedical examinationsindif-
ferent regions of Georgia, where hund-
reds of patients were provided with free
medical assistance. The same action is
planned on International Children's Day.
InThilis andin Tskaltubo wherethedoc-
tors of different profile will provide free
ad to the local population.
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0, 93MEMa0NGH0 ©d Jrobogno
39@os@®ns”, “Internaciona Journal
of Pediatrics“, “international Journal
of Pediatric Cardiolology*.

oo Jommds JmbyggMgbzool
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The conference worked producti-
vely and adopted the relevant working
resolution for the year 2025:

1. It is very important that the ma-
in values of the 22.12. 2024 conferen-
ce, like the internet conference held in
Thilisi

2. Along with traditionally expe-
rienced scientists - not only doctors,
youth from other institutes and univer-
sities, including foreigners, took part
in the conference. They made up more
than 97% of the participants.

3. Magazines were printed and
placed on the website. N56 of “Social
Pediatrics™ newspaper was dedicated
to the conference.

4. Certificates were sent to all par-
ticipants of the conference

5. It should be noted that the reports
of the previous and this conference were
printed in new issues of the journals.

As we can will receive — “Social
Pediatrics” newspaper. Also, magazi-
nes — “Pediatric Cardiology”, ~Social,
Ecological and Clinical Pediatrics”,
“Internaciona Journal of Pediatrics”,
“international Journal of Pediatric Car-
diolology”.

J4MEBIGIEBNNL 06&IME6IS-3IGLOS
ELECTRONIC VERSION
‘www.sppf.info, www.esgns.org
E-mail: info@sppf.info

Thanks to all participants
of the conference
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The conference worked producti-
vely and adopted the relevant working
resolution for the year 2025:

1. It is very important that the ma-
in values of the 22.12. 2024 conferen-
ce, like the internet conference held in
Thilisi

2. Along with traditionally expe-
rienced scientists - not only doctors,
youth from other institutes and univer-
sities, including foreigners, took part
in the conference. They made up more
than 97% of the participants.

3. Magazines were printed and
placed on the website. N56 of “Social
Pediatrics” newspaper was dedicated
to the conference.

4. Certificates were sent to all par-
ticipants of the conference

5. It should be noted that the reports
of the previous and this conference were
printed in new issues of the journals.

As we can will receive — “Social
Pediatrics” newspaper. Also, magazi-
nes — “Pediatric Cardiology”, ~Social,
Ecological and Clinical Pediatrics”,
“Internaciona Journal of Pediatrics”,
“international Journal of Pediatric Car-
diolology”.
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E-mail: info@sppf.info

Thanks to all participants
of the conference
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The conference worked producti-
vely and adopted the relevant working
resolution for the year 2025:

1. It is very important that the ma-
in values of the 22.12. 2024 conferen-
ce, like the internet conference held in
Thilisi

2. Along with traditionally expe-
rienced scientists - not only doctors,
youth from other institutes and univer-
sities, including foreigners, took part
in the conference. They made up more
than 97% of the participants.

3. Magazines were printed and
placed on the website. N56 of “Social
Pediatrics™ newspaper was dedicated
to the conference.

4. Certificates were sent to all par-
ticipants of the conference

5. It should be noted that the reports
of the previous and this conference were
printed in new issues of the journals.

As we can will receive — “Social
Pediatrics” newspaper. Also, magazi-
nes — “Pediatric Cardiology”, ~Social,
Ecological and Clinical Pediatrics”,
“Internaciona Journal of Pediatrics”,
“international Journal of Pediatric Car-
diolology”.
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FERROMAGNETIC NANOSYSTEMS IN BIOMEDICINE -
SOME EXAMPLES

PAATA J. KERVALISHVILI

School of Medicine of the Grigol Robakidze University, Tbilisi, Georgia

Abstract: Ferromagnetic nanosystems are versatile tools in
biomedicine, with applications ranging from imaging and drug
delivery to cancer therapy and tissue engineering. Ongoing
research aims to optimize their properties and expand their
clinical applications. On the basis of two very interesting and
import phenomena, which are actively developing in current
medical physics and biophysics, particularly magnetic hyperthermia
and magnetically activated ATP reactions, we were investigated
some physical and biochemical effects related to mechanisms
of iron and manganese oxides participation in electrodynamical
and biothermophysical processes and their acceleration.

Keywords: ferromagnets, hyperthermia, nanosystems, ATP
reactions

INTRODUCTION

Ferromagnetic nanosystems are of great interest, both from
the scientific and from the practical point of view. They are
gaining significant attention in medical applications due to
their unique magnetic properties, which can be harnessed for
various therapeutic and diagnostic purposes. By combining
the amazing properties of ferromagnetic materials with biological
processes, these nanosystems could provide new avenues for
energy manipulation and enhance a wide range of biochemical
reactions. Ferromagnetic nanoparticles possess strong magnetic
properties due to their atomic structure and magnetic domains.
These are some of the most suitable for biomedicine ferro-
magnetic nanoparticles based on Iron and Manganese Oxides
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Fig.1. Graphical representation of magnetic hyperthermia therapy,
generated by author with a help of AI (ChatGPT, OpenAl, 2025).

(Fe,0,, Fe,0,, MnO, Mn,0,,MnQO,, etc.), which have been
studied for various biological applications, including drug
delivery and magnetic hyperthermia [1-4].

FERROMAGNETIC NANOSYSTEMS

IN MAGNETIC HYPOTHERMIA

Ferromagnetic nanomaterial in modern biomedicine are
playing an interesting and important role for performing the
process of magnetic hyperthermia [5]. In recent decades ther-
apeutic hyperthermia has achieved some noticeable success
however it is not yet considered as one of the standard-of-care
therapies. In all kinds of hyperthermia therapies (e.g. induced
by light, magnetic field, other exposure agents, etc.) the cancer
cells within the body tissue are subjected to elevated temperatures
(approximately 430C) to damage and destroy the malignant
formations [6]. Iron oxide nanoparticles (magnetite, Fe304,
and maghemite, Fe203) have long been used in magnetic hy-
perthermia due to their excellent magnetic properties and bio-
compatibility. Magnetic nanoparticle-based hyperthermia uses
a similar principle, where magnetic nanoparticles are introduced
into the tumor tissue to produce local heat when subjected to
an alternating magnetic field (fig.1).

The basic quantitative parameter characterizing particles
for magnetic hyperthermia is the specific absorption rate
(SAR) —an index, which represents the energy of electromagnetic
field absorbed in the tissues of the human body per one second

and mainly determines the rate of heating the liquid component
of the tissue [7].

As is known, SAR is calculated according to the following
formula [8]:

SAR = cm/mMNP x AT/At (1),

where c is the specific heat of the suspension m — the sus-
pension mass, mMNP - the total mass of magnetic nanoparticles
in suspension, AT - change of temperature of the suspension,
At- heating time. The SAR value depends on the power
dissipated due to the magnetic hysteresis, i.e. it can be improved
by optimizing the size and shape of the sample. Higher SAR
provides more rapid heating of cancer tumors, which is
extremely important, as in case of slow heating the cancer
cells may have time to migrate and continue to grow into other
parts of the body.

Different types of magnetic nanoparticles (MNPs) with dif-
ferent shape anisotropy, morphology and magnetic properties
have been described as prospective materials for magnetic hy-
perthermia applications in a big number of publications (see
e.g. [9-11]. Their efficiency and safety as heating agents
depend on different properties, such as toxicity, concentration,
average size and size distribution, type of magnetic hysteresis,
saturation magnetization, as well as amplitude and frequency
of the applied alternating magnetic field (AMF). Unfortunately,
the vast majority of existing MNPs requires a high frequency
or/and high amplitude of AMF, to ensure a suitable fastest and
most secure (for the body) heating the tumor. The AMF, which
activates MNPs in cancerous tissues, also generates the
unwanted harmful “eddy currents” in the normal tissues. These
induced currents can result in significant overheating of normal
tissue and damaging them. This factor imposes limitations on
the strength and frequency of magnetic field (H-f) available
for hyperthermia treatment. The H-f limitations were usually
determined by clinical tests and showed the values which the
examinees were able to withstand for more than 1 h without
significant complications [12]. However, to achieve a therapeutic
effect in deep tumors, such as pancreatic and rectal cancers, it
is necessary to develop MNPs which can provide the required
therapeutic temperature within tumors consuming as low
power of AMF as possible.

Special efforts will be carried out to study the relatively
newly synthesized nanomaterials, test them as an alternative
to widely investigated super-paramagnetic iron-oxide and
manganese-oxide based particles and powders and to try to
provide a basis for precisely “self-controlled” hyperthermia
(in the desired range of about 42.5 + 1.5°C) in cancer therapy.
Thus, we aim to contribute to solving of a multicomponent
multipurpose problem of developing relatively low-cost,

Figure 2: SEM
and TEM images
of nanocomposites
of NiO, with C, ob-
tained by pyrolysis
at Tpyr = 700°C
and tpyr = 30 min..
4]
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minimally invasive, high-efficient magnetic nanoparticles
and nanoalloys for “self-controlled” hyperthermia with high
capability of thermal energy transfer and adequate therapeutic
effect achieved by a relatively low magnitude (power) of
AMF (<250 Oe, Oersted). Obviously, for in-vivo biomedical
applications, these materials should be non- (or very-low-)
toxic, or/and sufficiently coated with cellular-inert substances
to ensure biocompatibility and prevent any side-effects in
the surrounding tissues [13].

EXPERIMENTAL STUDIES

Investigation related to preparation and testing of high
effective ferromagnetic materials of self-controlled hyperthermia
were performed has been by a number of scientific teams (in-
cluding the group of researchers lead by author of the article)
in the last decades and a substantial groundwork has been
carried out [7, 14,15].

At present it have already obtained Ni based and C coated
alloys (with controlled Curie temperature). These samples are
nanoparticles of metal alloys coated with graphitized carbon,
that is evidently seen at the SEM and TEM images (Figure 2)
and X-ray diffraction spectrum (Figure 3).

It should be noted that due to the carbon coating the
prepared nanoparticles are stable in ambient conditions and
the oxidation processes are negligible. It is also of big
importance that the carbon matrix is biocompatible and prevents
the aggregation of nanoparticles. We believe that after the cor-
responding grinding and magnetic separation the prepared
nanoparticles may be used for self-regulating magnetic hyper-
thermia. Figure 3 shows that the temperature saturated at =~ 70
° C for =220 kHz. Samples with an average value <x> equal
to 0.25 were studied. Figure 4 also shows that for f=314 kHz,
the sample can be heated above the temperature of 75 © C. The
frequency dependence is quite clear: the absorbed power is
proportional to the frequency of the alternating field (as in the
case of ferromagnetic and superparamagnetic particles). Further
investigations are needed to obtain MNPs with a narrow size
distribution (“monodispersity”’) and with a very narrow distri-
bution of the Curie temperature (magnetic separation). On the
other hand, further detailed studies of the absorption capacity
of the alternating field are needed.

Recently, it was also synthesized the super-paramagnetic
and ferromagnetic nanoparticles Fe, Fe304, and Fe-Fe304
nano-alloys in carbon matrix. TEM images of these nanocom-
posites are presented in Figure 4 and the X-ray diffraction
spectra are given in Figure 5. [15].

The heating curves have been measured and values of SAR
were calculated for the field with frequency about 220 kHz in
a wide range of amplitudes. Heating curves, measured in the
field with frequency of 228 kHz and amplitude of 900 Oe for
Fe/C, Fe304/C, and Fe-Fe304/C nanomaterials in water sus-

o - -

Fig.3. X-ray diffiaction spectrum of Ni0.7Cu0.3/C nanocomposite
prepared at Tp=7000C, tp=30 min. Radiation CoKa, 2 = 1.790

pension with concentration of MNPs 0.6 mg/ml are presented
on figure 6.

In order to understand the concentration dependent behavior
of (Fe-Fe304)/C in water suspension, the heating rate was
measured and compared in alternating magnetic field with fre-
quency 228 kHz and amplitude 900 Oe using samples with
concentration of MNPs 1.2 mg/ml (S3) and 0.6 mg/ml (S4)
[17,18]. As can be seen, despite the 2-times higher concentration
the difference in temperature saturation is only 3 °C. It is a
rather important result, which demonstrates that significant in-
crease of concentration brings to a small change of saturation
temperature and at the same time will provide an essentially
higher heating rate (Fig.7).

It was also carried out research in the field of developing
microwave enhanced technologies and corresponding installation
for producing manganese enriched nanoparticles and nanos-
tructures [2,19]. Special interest was paid to detailed study of
the recently synthesized new nanomaterials based on silver
doped lanthanum manganite perovskite (Lal-xAgxMnO3),
firstly reported in [20]. Microwave-assisted chemical reactions
are newly developed practices in the laboratory setting in
various chemistries in the laboratory such as nano-material
synthesis, solid-state chemistry, nanotechnology and organic
synthesis. The application of microwave heating opens up
new opportunities for the rapid synthesis and processing of or-
ganic and inorganic materials with controlled properties,
including nanomaterials and nanostructures. The microwave-
assisted technologies are characterized by following advantages::
heating of samples is uniform and proceeds from “inside”; an
extremely high heating rate of selective heating of the individual
components in the mixture, low inertia of treatment, additiional
non-thermal excitation of precursor, etc. As a result, the syn-
thesized nanomaterials show improved monodispersity, perfect
crystal structure and uniform composition. During the last 5

Figure 4. TEM images of Fe/C (a), (Fe-Fe304)/C (b) and Fe304/C (c) nanocomposites.
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Figure 5. Synchrotron X-ray diffiraction spectra of Fe/C,
(Fe-Fe304)/C and Fe304/C nanocomposites, = 0.98782 A.

years the main activities of the group were focused on the pro-
cessing of manganese oxide compounds, manganese based
alloys and multi-component master alloys, as well as synthesis
of nanoparticles and nanomaterials using metal oxides and
magnesium/aluminum reductants. Another important area of
research was the microwave enhanced “green” and SHS
synthesis of Au, Ag, Mn/MnO/MnO2and MnO1-xMgx nanopar-
ticles. A novel technology using manganese oxides and
hydrazine utilizing convenient and microwave enhanced
methods will be also applied to obtain samples of silver doped
lanthanum manganite.

The research aimed to study the microwave enhanced syn-
thesis of Lal-xAgxMnO3 particles by SEM, TEM and high
power-density (up to 103 kW/m3) microwave technique, also
installation for microwave enhanced ”green synthesis”, synthesis
of Mn-MNPs and pyrolytic synthesis of core-shell nanomaterials
using hydrazine vapor have shown the possibility for producing
obtaining the target material — Ag doped lanthanum manganite
— with the optimal content of Ag and required range of Tc(41-
44°C). Properly controlled size and dispersion of nano-particles
was a main goal of the research. A special interest deserved
the attempt of the researchers to investigate the possibilities of
obtaining Lal-xAgxMnO3 nanoparticles using soluble salts
of La, Ag, Mn and methods of two stage “green” synthesis (in-
cluding CO2 super extraction and reducing of metals in ”green”
solvents).

As was mentioned above, the magnetic moment of iron
oxide nanoparticles may be increased due to doping of
magnetite with metal ions, such as manganese. Nanoparticles

— b)
45 4 —
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30 4
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Figure 6. Heating curves of water suspensions with a) Fe/C,
b) (Fe-Fe304)/C, and c) Fe304/C

based on ferrite doped with manganese (Mn-MNP) were
synthesized by the reaction of iron acetylacetonate (III),
manganese (II) acetylacetonate and 1.2- geksadekanediol at
high temperature (300 C). Method of growing “embryos”
was then used to gradually increase the size of the crystal
cores from10 to 12 nm, 16 nm and 22 nm and their magneti-
zation was proportional to the diameter of the core. Mn
doping of MNPs yields in high values of r2 relaxivity of
water protons, which is nearly 100 times more than in case
of cross related iron oxide nanoparticles. Promising preliminary
results were obtained also by researchers in synthesis of Mn-
MNPs in comparing convenient and microwave enhanced
heating processes (see Figure 8), [2].

FERROMAGNETIC NANOSYSTEMS IN
THE PROCESS OF ENERGY PRODUCTION
BY ATP MOLECULES

New achievements in optical spectrometry, laser and
molecular physics, nanoscience and nanotechnology together
with modern experimental and simulation tools are today’s
engine of studies of the mechanisms and transformations in
the different biophysical and biochemical processes, and as
example of the effect of energy production by the Adenosine
Triphosphate molecules (ATP) [21-23].

The study of the activation mechanism of Adenosine
Triphosphate using vibration spectroscopy is an interesting
and complex area of research. ATP is the primary energy
currency of cells, involved in processes like metabolism,
muscle contraction, and signaling. It provides a powerful tool
for understanding the molecular details of energy release and
transfer in biological systems. By monitoring the vibrational
modes of ATP, researchers can gain insights into the dynamics
of ATP hydrolysis, its interaction with enzymes, and its role in
cellular processes. This knowledge can be applied to fields
ranging from biochemistry to pharmacology [24].

Today it is well known that energy produced by the ATP
molecules is stored in their bonds, which are then utilized by
the cells by breaking the bonds as needed [25,26]. And the
same time (ATP) is the molecule made up of phosphate groups,
adenine (nitrogenous base) and sugar ribose. When a cell
needs energy, it uses the process of hydrolysis, also known as
dephosphorylation, to break this connection and produce
adenosine diphosphate (ADP) and a free phosphate molecule.
ADP can be converted to ATP in the other direction, needing
the same amount of energy released during the process, namely
30.6 KJ. The activity of ATP is dependent on properties of
phosphoryl groups: alpha, beta, and gamma phosphates. They
possess high-energy bonds because when they are broken,
they release a large amount of energy. At the same time
activation of the primary importance creatine kinase (CK)
reaction could inhibit cellular ATP mediated systems. In tissues
and cells that consume ATP rapidly, especially skeletal and
cardiac muscles, but also brain, photoreceptor cells of the
retina, hair cells of the inner ear, spermatozoa and smooth
muscle, phosphocreatine (PCr) serves as an energy reservoir
for the rapid buffering and regeneration of ATP in situ, as well
as for intracellular energy transport (Fig.9). Energy generation
process, which from its nature is purely electromagnetic effect
is based on transport of charge carriers (electrons). Electron
transport through a set of stages determine for a progressive
decrease in electron energy. These stages of oxidative phos-
phorylation is referred to as the electron transport chain which
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can be found within mitochondria, and they travel across the
inner mitochondrial membrane. The electron transport chain
is composed of a series of redox processes that transfer
electrons from a source molecule to an acceptor molecule.
The free energy of the reactants and products is the driving
force behind these reactions [27,28].

In the dozens of theoretical and experimental works per-
formed during the last decades the physical processes of ac-
tivation of enzymatic reactions by adding the compounds
that induces a reaction in the protein of interest were
analyzed. For instant, to be able to induce multistep reactions,
it was explored the use of creatine kinase (CK) for the study
of phosphate transfer mechanisms. The potential of CK to
induce multistep reactions in infrared spectroscopic experi-
ments was demonstrated using the sarcoplasmic reticulum
Ca2+-ATP as the protein of interest [29]. ADP binding to
the ATP was triggered by photolytic release of ADP from
P3-1-(2-nitro) phenylethyl ADP. CK added in small amounts
converted the released ADP to ATP on the time scale of min-
utes. This phosphorylated the ATPase and led to the formation
of the first phosphoenzyme intermediate Ca2E1P. Thus a
difference spectrum could be obtained that reflected the
reaction from the ADP ATP complex to the first phosphoen-
zyme intermediate.

The spectrophotometry of influence of isotopically enriched
magnesium on phosphorylation of adenosine diphosphate was
examined in two independent series of experiments where
adenosine triphosphate (ATP) concentrations were determined.
No difference was observed between the rates of ATP production
with natural Mg, Mg24, and Mg25 and these results have
shown that isotope effect for ATP-producing enzymes is very
weak. At the same time it is clear that “enzymatic phosphorylation
is an ion-radical, electron-spin-selective process [29].

It is also were presented of two distinct methods for inves-
tigation of the role of Tryptophan (Trp) residues during Mg-
ADP binding to cytosolic creatine kinase (CK), namely: Raman
spectroscopy, which is very sensitive to the environment of
aromatic side-chain residues, and reaction-induced infrared
difference spectroscopy (RIDS), combined with site-directed
mutagenesis on the four Trp residues of CK [27].

Hydrolysis of ATP by the GroEL14 chaperonin oligomer is
activated and modulated by Mg2+ or Mn2+ ions. Mg-ATP
and Mn-ATP can serve as substrates of the reaction and bind
in a positively cooperative manner to the same catalytic sites
on GroEL 14, with similar binding constants in the micromolar
range. When both Mg2+ and Mn2+ ions are present in the
same reaction, Mn2+ behaves as a noncompetitive partial
inhibitor of the Mg-dependent ATPase. The binding affinity of
Mn-ADP to the site is significantly higher than that of Mg-
ADP [28, 30-32].

The main aim of our studies was investigation of possibilities
of activation of ATP-ADP reaction by using the methods of vi-
brational spectroscopy including Raman scattering. It includes:
a) Elaboration of effective method - experimental (spectrometric)
and simulation, bridging over the gap between experimental
and computational data analysis, relevant or alternative of
spectroscopic measurements to gain the new knowledge in
optical, scattering and absorption properties of Adenosine
Phosphate (AP) reactions; b) Development and verification of
the concept considering activation of AP reactions by the set
of optical -electromagnetic parameters determined their accel-
eration; ¢) Study of mechanisms of influence of magnetic im-
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Figure 7. Heating curves of 83 (a) and S4 (b) samples

Figure 7. Heating curves of S3 (a) and S4 (b) samples

purities (Mn, Fe) on the oscillation effects occurring in AP re-
actions. (Fig.10).

The activation mechanism of adenosine triphosphate (ATP)
by magnetic impurities studied using by vibrational spec-
troscopy techniques. These studies aim to explore how ATP,
a key biomolecule in energy transfer and cellular processes,
interacts with magnetic impurities and the resulting changes
in its vibrational modes. Understanding how ATP interacts
with various external factors, such as magnetic impurities, is
essential for insights into molecular behavior and energy
transfer mechanisms. The Role Magnetic Impurities (e.g.,
Fe?*, Mn?*), which can affect the electronic and vibrational
properties of biomolecules. These impurities can influence
the spin states and electronic structure of ATP, potentially al-
tering its activation or reactivity.

In this context, studying the interaction between ATP and
magnetic impurities is crucial for understanding how these
impurities may modulate ATP’s function in biological systems
or in synthetic settings.

Vibrational spectroscopy techniques, such as infrared (IR)
spectroscopy and Raman spectroscopy, are valuable tools to
study the vibrational modes of molecules, including ATP.
These techniques provide information about the molecular
structure, bonding, and interactions between different functional
groups in the context of ATP.

Infrared Spectroscopy (IR), which can illuminate the ab-
sorption of infrared light by the sample, which corresponds to
vibrational transitions in molecules and provide detailed in-
formation about the stretching and bending of functional
groups within ATP (e.g., phosphate groups, sugar rings, etc.).

i - .
Figure 8. Mn dopped MNPs with average size about 10 nm
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Fig. 9. ATP management within the cell. Schematic repre-
sentation of mechanisms of ATP synthesis and storage inside
the cell. Glycolysis is represented in the yellow and blue boxes,
the TCA cycle by the green circle, and oxidative phosphorylation
in the orange box. Reduction of pyruvate to lactate is represented
inside the red dotted rectangle. Hypothetical contacts between
ATP storage vesicles and mitochondria, with preferential ATP
transfer, are shown within he red dotted circle. [23].

Raman Spectroscopy which is based on inelastic scattering
of light is sensitive to different vibrational modes, especially
those related to molecular vibrations that involve changes in
polarizability. In the context of magnetic impurities, the
activation mechanism of ATP can be understood through
changes in the vibrational spectrum due to the interaction be-
tween the impurity and ATP’s molecular structure. Magnetic
impurities may: a) Induce changes in the electronic distribution
of ATP; b) Alter the energy landscape of ATP, especially in
the region of high-energy phosphate bonds; ¢) Influence the
rates of ATP hydrolysis or ATP binding to proteins and en-
Zymes.

By using vibrational spectroscopy, we can monitor how the
presence of magnetic impurities affects these processes. Specific
changes in the vibrational modes can point to modifications in
the electronic structure of ATP or shifts in the vibrational fre-
quencies corresponding to phosphate group motions.

When ATP interacts with magnetic impurities, the vibrational
spectra shows: a) Shifted Peaks: The vibrational frequencies
of certain modes (e.g., phosphate stretching) could shift if the
magnetic impurity influences the electronic structure of ATP.
B) Peak Broadening: Increased or decreased broadening in
certain peaks can suggest a change in the local environment of
ATP, potentially due to altered bonding or activation mechanisms.;
c) New Peaks: In some cases, new peaks might appear in the
spectrum, indicating the formation of new species or a modified
structure due to the magnetic impurities.

LS 3060350 3INROSG 0D
CONCLUSION

Ferromagnetic nanoparticles can be exposed to alternating
magnetic fields (AMF) or static magnetic fields. The oscil-
lations of magnetic nanoparticles in these fields may result
in localized heating, mechanical agitation, or altered molecular
dynamics. These effects, mainly in case of Iron and Manganese
Oxides and their nanosystems, should be basis of farther de-
velopment of methods of magnetic hyperthermia of diseased
cells as well as new investigation related to acceleration of
ATP hydrolysis in the following ways: Localized Heating,
Magnetic Actuation, Catalytic Activities, Creation of Ferro-
magnetic Nanobiocomplexes, Magnetic Field-Influenced
Conformational Changes, etc. We are also thinking that, fer-
romagnetic nanosystems as charge carriers have an ability
to transfer the information — signals about the all stages of
the occurred processes.
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SUMMARY

FERROMAGNETIC NANOSYSTEMS IN BIOMEDICINE - SOME EXAMPLES

PAATA J. KERVALISHVILI
School of Medicine of the Grigol Robakidze University, Thilisi, Georgia

Ferromagnetic nanosystems are versatile tools in biomedicine, with applications ranging from imaging and drug delivery to
cancer therapy and tissue engineering. Ongoing research aims to optimize their properties and expand their clinical applications.
On the basis of two very interesting and import phenomena, which are actively developing in current medical physics and
biophysics, particularly magnetic hyperthermia and magnetically activated ATP reactions, we were investigated some physical
and biochemical effects related to mechanisms of iron and manganese oxides participation in electrodynamical and
biothermophysical processes and their acceleration.

Ferromagnetic nanoparticles can be exposed to alternating magnetic fields (AMF) or static magnetic fields. The
oscillations of magnetic nanoparticles in these fields may result in localized heating, mechanical agitation, or altered
molecular dynamics. These effects, mainly in case of Iron and Manganese Oxides and their nanosystems, should be basis
of farther development of methods of magnetic hyperthermia of diseased cells as well as new investigation related to
acceleration of ATP hydrolysis in the following ways: Localized Heating, Magnetic Actuation, Catalytic Activities,
Creation of Ferromagnetic Nanobiocomplexes, Magnetic Field-Influenced Conformational Changes, etc. We are also
thinking that, ferromagnetic nanosystems as charge carriers have an ability to transfer the information — signals about the
all stages of the occurred processes.
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ON SOME PECULIARITIES OF THE FUNCTIONING OF HUMAN GENES

SUMMARY

DAVIT TSKHOMELIDZE, NATALIA CHILADZE
TSMU, Department of Molecular Biology and Parasitology

Thus, from the second half of the last century to the present, biology, and in particular molecular biology and genetics, has
entered a very unusual and interesting phase of amazing transformations and development. Given that many genetic and
epigenetic programs operate in various types of living organisms, including humans, we have tried to once again draw your
attention to the many processes taking place in living organisms on identity and, of course, on some of the peculiarities of the
work of the genes involved in these processes. At the same time. Currently, there are a number of diseases worldwide whose
genetic mechanisms of origin and spread have not yet been fully studied. Such diseases include, for example, Tourette syndrome,
prion diseases, Schizophrenia, etc. And yet, despite the fact that doctors somehow manage to achieve some success in treating
these types of diseases, we are sure that with the help of molecular biology, genetic engineering methods and, of course, without

widespread use and implementation in medicine artificial intelligence, we will not truly achieve the desired results.
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SUMMARY

NEW CHALLENGES IN PARASITOLOGY

DAVIT TSKHOMELIDZE, LASHA TCHELIDZE,
NATALIA CHILADZE, TINATIN GOGICHADZE
TSMU, Department of Medical Biology and Parasitology

The above cases demonstrate that the problems and challenges in parasitology in the 21st century place even greater empha-
sis on this science, Because in the context of global warming, it is becoming clear how much the parasite has an impact on the
host’s behavior and lifestyle. Accordingly, the great sensation (we mean the discovery of an adult parasite - the pig solitaire in
the human brain) that was recorded in Georgia, perhaps it is a hint that the world is undergoing major changes in all directions,
and without the development of sciences armed with modern methods, we will face a complete catastrophe in the near future, if

we do not take into account the existing reality.
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SUMMARY

THE RUSSTIAN-UKRAINIAN WAR AND POSSIBLE SCENARIOS FOR
THE DEVELOPMENT OF EVENTS IN THE BLACK SEA REGION
NIKA CHITADZE.
Professor of the International Black Sea University. Direction: International Relations

The main goal of the study is to analyze the geopolitical, geoeconomic and geostrategic situation in the Black Sea/Caspian
region and to present a possible scenario for the development of the situation in the region based on the factor of the Russian-
Ukrainian war. In this regard, pessimistic, neutral and optimistic scenarios for the development of events from the geopolitical,
political, economic, military and security points of view are given.
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SUMMARY

HELICOBACTER PYLORI INFECTION IN CHILDREN AND ADOLESCENTS.
MODERN MANAGEMENT RECOMMENDATIONS

M.D. TS. PARULAVA, M.D. I. KHURTSILAVA, M.D. M. CHKHAIDZE
L. Tsitsishvili Pediatric Clinic
P.Shotadze Thilisi Medical Academy

Helicobacter Pylori (H.P) is an aerobic gram-negative bacterium that inhabits the mucus covering the gastric epithelium. It en-
ters the human body in childhood and with age can become a component of the gastric microbiome. Helicobacter is associated
with the risk of diseases and complications in adulthood, such as: atrophic gastritis, peptic ulcer, lymphoma and gastric adenocar-
cinoma. The connection of this infection with inflammatory bowel diseases and allergic diseases is in the phase of active study.

The article concludes that according to the 2023 European Society of Paediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) recommendations, the addition of probiotics to eradication therapy in H.P. infected children is recommended to
increase the efficacy of eradication and reduce therapy-related gastrointestinal side effects.

Q0NEIGHOGIEMHO

1. Joint SPGHAN/NASPGHAN Guidelines for the Management of Helicobacter pylori in Children and Adolescents (Update 2016)
2. Probiotics for the Management of Pediatric Gastrointestinal Disorders:position paper of ESPGHAN. 2023

3. Pediatric Helicobacter Infection in Children. NHSGGC Paediatrics for Health Professionals. (Updated 2023)
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SUMMARY

NEONATAL NECROTIZING ENTEROCOLITIS:
CURRENT CHALLENGES AND FUTURE PERSPECTIVES

T. GOTUA

Necrotizing Enterocolitis (NEC) is a life-threatening disease predominantly affecting premature and very low birth weight
infants resulting in inflammation and necrosis of the small bowel and colon and potentially leading to sepsis, perforation, peri-
tonitis and,sometimes, death. Numerous research efforts have been made to better understand, treat, and prevent NEC. The high
mortality and morbidity rates of NEC and its consequent impact on healthcare costs make it one of the most expensive neonatal
pathologies, incurring an estimated annual financial burden.

This review briefly describes the possible pathogenesis of NEC, epidemiology, risk factors, pathophysiology, clinical diag-
nosis, and clinical manifestation and complications, modern and future treatment and prevention strategies. Findings from cli-
nical observations, microbiological analysis, and molecular research will improve our understanding of the mechanisms under-
lying the pathogenesis of NEC. Future research in the field of NEC in preterm infants should focus on elucidating the specific
role of pathogenic metabolic pathways in the pathogenesis of NEC, applying advanced artificial intelligence techniques such as
machine learning to improve the accuracy of early diagnosis, further explore the TLR4-dependent signaling pathways that dri-
ve NEC progression, and develop targeted strategies to mitigate the range of long-term morbidities associated with NEC, the-
reby improving both acute clinical management and long-term health outcomes for these infants.
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SUMMARY
WHOOPING COUGH IN INFANTS
(PROTOCOL)
MAIA CHKHAIDZE,
Medical Director of Tsitsishvili Children’s Clinic
TSITSINO PARULAVA,
Tsitsishvili Children’s Clinic, Professor;
NINO MARUASHVILI,
Resident

The authors have provided us with a national protocol for whooping cough in infants in the article.
The existing protocol will be of great help not only to pediatricians, but also to family doctors and medical personnel of oth-
er profiles.
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About the author We are pleased to
introduce our wonderful site where col-
lected the most remarkable books of the
best authors. Only in one place together
the best bestsellers for you dear friends.
You can develop your knowledge and
skills by downloading our books and gu-
ides. We are sure that you will enjoy our
great project and it will make your life a
little better. Our database is updated dai-
ly, taking the best that exists in the world.
Sevarion Nadiradze is the best writer of
our era. Read Writer Sevarion Nadiradze’s
novel. Anti-Communist volcano erup-
tion in world literature. “It was a joy to
read The Way of Flour; it stands as a lig-
hthouse above the former atrocities of
the Soviet Union. It would appear that
the driftwood which dammed up human
spirits in a stagnant pool of pain and self
destruction becomes a parable and a pro-
mise for hope in the world wherever evil
reigns. It also can stand as a warning to
those of us in the West who too easily
surrender our liberty and values to a god
of self indulgence and moral blindness.
It underlines the power of a single man
of virtue, a humble priest, to change so-
ciety and bring about a new springtime.
Just as the trillion cells in our body, as
assembled by our Creator, can work to-
gether in peace and harmony, each with
its own capacity in coordination with all
others under the leadership of our Head,
so is our world called on to function.
Our need for food and sustenance is not
merely for physical food, but, this book
makes a case for a uniquely spiritual fo-
od ground out of the wheat we grow,
which is the infusion of Divine Life into
that wheat we lay on our table. Without
this special “flour” we lose our direction
and collapse into self destruction. With
this special “flour” we are given the
wings to transcend this fallen world”.
Jan (‘Johanna’) Schredl - Canadian wri-
ter Review MAN’S RECONCILIATION
WITH GOD Sevarion Nadiradze started
activities in e poetry field in the late 80s
of the 20th century, a period when the
streets of Thilisi city was overcrowded
with angry people having an aim to pro-
test against the Soviet Union. Entire co-
untry was determined to overthrow the
existing regime. in the same time, no-
body had an idea how would be a new
state or how to live in a liberated Georgia.
“The promised land” is a dream of cha-
racters that appear in Sevarion Nadiradze,s
works. The author enriched a Georgian
poetry with his original themes. The to-
pics he chooses are directly linked to the
rejuvenation-transformation of his co-
untry, as if the planet has to be born over
again, “new sky and new land”, that will
be ruled by a new individual, free of any

kind of sins, pure and unspoiled, as the
first inhabitants of paradise. Sevarion
Nadiradze has written the vast number
of lyrical verses, some poems and nov-
els. Huge part of his activities, his vers-
es: “Waiting for the Sun, Wen it is Dark”,
“Turn on the Light”, “Poet and Hurricane”,
as well as poems: “Magi and Stars”,
“Voice from the World”, etc. are distin-
guished with their biblical, mythologi-
cal, and optimistic moral-ethical moti-
vations. s. nadiradze,s poems primarily
are built on the ground of biblical sto-
ries. Though, the author finds a link bet-
ween biblical chronicles stories. Tho-
ugh, the author finds a link between bib-
lical chronicles and the country,s current
dilemmas, brother killing war in Tbilisi
is e synonym of Cain, who violently as-
sassinated and killed his brother, Abel.
The novel “khaki yashmak” is written
about the tragic that occurred in Abkhazia
in the beginning of 1990s, the novel is
inspired by the will of prosperous fu-
ture, humanism, friendship and amity in
the Caucasus region. The presented no-
vel “The way of flour”, its characters
have relations with the past, as majority
of them having sins originated in the so-
viet regime and those sins are still rema-
ined as an extension into freed Georgia.
in that rough time, when Georgia tried
to escape from Russia’s yoke, all un-
wanted weaknesses came up. As the Rus-
sians were pressing the Georgian people
for two hundred years and the people
stayed without true belief. envy, treach-
ery, greediness, cruelty were determin-
ing factors of citizens’ actions. The real-
ity revealed that the people had forgot-
ten all essential components of the life:
freedom, spiritual tranquility, economic
comforts had to be obtained with the
hard work and religious devotion. In the
novel, the author is showing us the pe-
ople whose belief in God is barely survi-
ving. The enemies have attained all the
wishes they had: separated country, brot-
her against hid own brother, a family
against another one, village against vil-
lage. After Russia’s military invasion,
Abkhazia and Tskinvali regions were cut
from the motherland in 1993. According
to the novel, there is a true path, only
one connected to the real freedom. Having
a bad experience of being under the com-
munist regime for seventy year, the path
is to follow our God’s rules and regulati-
ons. The keynote of novel is described
in its title
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SUMMARY

CHILDREN’S RELATIONSHIP WITH THE SCREEN AND
VARIOUS TYPES OF GADGETS

NINO TOTADZE,
pediatrician, nutritionist. Professor of the Thilisi State Medical University Clinic.
President of the Association for the Protection of Children’s Health in Georgia.

Smartphones, tablets and TVs are an everyday reality. Should we protect children from their influence? Pediatricians are well
informed about this problem and, based on research, often warn us: it is not recommended for a child to have contact with the
screen until the age of 2, with the exception of cases when parents are far from the child and want to see and contact them via
Skype or video call. If a parent wants, for example, to sit in front of the TV and feed the child, then first of all they should ma-
ke sure that the child does not see the screen and the volume is as low as possible, so that the process of eating and digesting fo-
od is not disturbed by these additional annoying sounds.

The work highlights the importance of game nights: Board games or puzzles bring the whole family together. Adventures:
Take a walk, visit a local park, or have a family picnic. Creative projects: Try making crafts, cooking dinner, or some other me-
aningful creative pastime. The main thing is for children to learn kindness, empathy, and love.
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GIAEGIoFOgEHNTc4ajBqN6gCCLACASEFj8uhUzZ7V4E&sourceid=chrome&ie=UTF-8
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SUMMARY

MODERN ASPECTS OF ONCOIMMUNOLOGY AND NEW CHALLENGES

VILI PACHKORIA
MD.,PhD, Professor, Physician of General profile, Oncologist, Clinical anatomist,
True member of the Georgian Academy of Humanitarian and Arts Sciences

According to many of the world’s leading and well-known specialists - the future of cancer treatment is immunotherapy. In the
coming years, oncology will see a fundamental revision of treatment strategies: aggressive methods, which fail to differentiate
between malignant and normal cells, will gradually lose their positions. Based on the above, I began searching for scientific pa-
pers, based on the study of which I presented new theses and methods, whose theoretical foundations are based on the achieve-
ments of modern medical science, the anatomical, immunological, morphological, clinical, and biological aspects of the human
body. The mentioned theses and methods include: RASA therapy (RASAT), RACA therapy (RACAT), RALA therapy (RALAT),
and PRASA therapy (PRASAT), for the implementation of which, in the future, scientific, experimental, and laboratory research
needs to be actively continued. For this, we are ready to cooperate with all interested companies, in any country.
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SUMMARY

MORPHOLOGICAL AND CLINICAL-ANATOMICAL ASPECTS OF REPRESSED
AUTO-SERO-ADJUVANT THERAPY (RASAT)

VILI PACHKORIA
MD.,PhD, Professor, Physician of General profile, Oncologist, Clinical anatomist,
True member of the Georgian Academy of Humanitarian and Arts Sciences

Repressed Auto-Sero-Adjuvant Therapy (RASAT), which can also be called Suppressed Auto-Sero-Adjuvant Therapy (SASAT)
with the same meaning, is a method that stimulates the body’s immune system, improves general health, and serves as an auxiliary
method for primary therapeutic agents. It involves, for therapeutic purposes, the subcutaneous injection of constituent elements of
serum obtained from the patient’s own venous blood, in a repressed/suppressed (inactivated, attenuated) form.

To implement this method, in the future, it is necessary to actively continue scientific, experimental, and laboratory research.
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THE EFFECTIVENESS OF PSYCHOTHERAPY
TREATMENT FOR SOMATOFORM DISORDERS
IN CHILDREN AND ADOLESCENTS: AN ARTICLE

KHUNDADZE MARIAM, RAJVELISHVILI NINO,

NIKOLAISHVILI RUSUDANI, AJALIEVA AISEL, DEVDARIANI BARBARE,

Somatoform disorders, characterized by physical symptoms
without a clear medical explanation, can significantly impact
the well being and functioning of children and adolescents. In
recent years, there has been an increasing prevalence of these
disorders in young populations, underscoring the need for ef-
fective treatment approaches.(Heimann et al., 2018) Psy-
chotherapy has emerged as a promising intervention, with va-
rious modalities demonstrating promising outcomes.(Cruz et
al., 2014)

One such approach is the use of therapeutic fact sheets wit-
hin a family-based rehabilitation intervention (Cruz et al.,
2014). These fact sheets provide information about functional
somatic symptoms, their assessment, and treatment, from a
stress-system framework. The goal is to facilitate family enga-
gement and reduce parental anxiety and reactivity, which can
contribute to the maintenance of symptoms. This multimodal
intervention has shown positive results, with improvements in
symptom reduction and overall functioning.

In addition to family-based approaches, individual psychot-
herapy has also demonstrated efficacy in treating somatoform
disorders in children and adolescents. Cognitive-behavioural
therapy (CBT), in particular, has been found to be effective in
addressing the underlying cognitive and behavioural factors
that contribute to the development and perpetuation of somatic
symptoms. Exposure-based techniques, which gradually con-
front the child or adolescent with feared physical sensations or
situations, have also been shown to reduce symptom severity.

FOR THE TREATMENT EFFECTIVENESS

Psychoeducation is crucially important to provide for chil-
dren, adolescents and their parents. Psychoeducation is a pro-
fessionally delivered treatment modality that involves psychot-
herapeutic and educational interventions (Lukens & McFarlane,
2004). Cognitive behavioral therapy along with a psychoedu-
cation is an optimal approach to deal with somatoform disor-
ders (Khundadze 2015).

This article will review the current evidence on the effecti-
veness of psychotherapy treatments for somatoform disorders
in children and adolescents. Specifically, we will examine the
efficacy of various psychotherapeutic modalities, including
cognitive-behavioral therapy (CBT), family therapy, and
psychodynamic therapy, in reducing physical symptoms and
improving overall functioning in this population. Additionally,
we will explore factors that may impact the success of psychot-
herapy, such as treatment setting, therapist characteristics, and
client demographics (Dorsey, S. et al., 2019).Accumulated re-
search suggests that psychotherapy, particularly cognitive-be-
havioral approaches, can be an effective intervention for alle-
viating physical symptoms and enhancing overall functioning
in children and adolescents with somatoform disorders (Dorsey,
S. et al., 2019)(Chorpita, F, B. et al., 2011). However, chal-
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lenges remain in translating these evidence-based practices in-
to real-world school and community settings.(Thompson, A.,
2011)(Hunter, C, W., Elswick, S. and Casey, L., 2017) Ongoing
research is needed to further refine and disseminate psychot-
herapeutic approaches that address the unique needs of youth
struggling with somatoform disorders.

The research based on systematic review of literature reac-
hed from Medline, PsychInfo, GoogleScholar, Cochrance da-
tabases. This work includes review papers and original arti-
cles on the somatoform disorders psychotherapy treatment ef-
fectiveness.

The aim of the study is to test the hypothesis whether
psychotherapy treatment along with psychoeducation is the
most effective approach to treat somatoform disorders.

The study was based on a review of sixty relevant articles.

Challenges related to childhood psychopathology are espe-
cially long lasting, including the advancement in comorbidity,
disability, suicidality, and lower educational and vocational
achievement (Costello & Maughan, 2015 Roest et al 2023).
Although successful treatments exist for the management of
emotional or behavioral disorders in young people, still little
is known about their outcomes in the long run. Most random-
ized controlled trials on the effectiveness of dealings for fre-
quent childhood mental conditions have only concentrated on
outcomes after several weeks to several months of treatment
(Roest et al 2023). Several findings, however, have indicated
that children and adolescents who received treatment can bet-
ter handle challenges in life than those with similar problems
who stayed untreated. Studies especially focusing on psychop-
harmacology have also indicated possible long-term side ef-
fects (Jeorg et al., 2012. Carucci et al., 2021). Several research
studies stipulate that the benefits of pharmacological treatments
decrease over time and that long-term effects are small, if
present at all. Additionally, benefits are even smaller in mild to
moderate compared to acute cases (Kazda et al., 2021). For in-
stance, Pharmacological intervention for ADHD has moderate
side effects in the short-term, such as decrease of appetite and
sleep disturbing, and is associated with high withdrawal rates,
that is, 2044% (Kazda et al., 2021).

As well, managements of attention deficit and hyperactivity
disorder (ADHD) involve pharmacological and psychosocial
involvements. (Roest et al 2023). Nonpharmacological ap-
proaches for ADHD include psychosocial interventions of
either the child and/or the parents or in some cases academic
involvements in school settings. The research conducted on
the success of these types of interventions in the long term is
few and therefore the evidence is lacking (Charach et al., 2011
Roest et al 2023 ).

The study by Roest et al 2023 focused on measuring
whether the management of common childhood mental disorders
is successful and harmless in the long term, two years and
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above. The study evaluates the accessible evidence for the
long-term effectiveness and safety of treatments for the most
frequently occurring childhood mental disorders. For research
purposes the study followed two approaches: (1) methodological
difficulties in establishing long-term treatment effects and (2)
the risk benefit ratio of treatments for common childhood
mental disorders. The study performed systematic reviews on
the long-term, two years and more, success and damages of
treatment for attention deficit hyperactivity disorder (ADHD),
behavior, anxiety, and depressive disorders for children between
6 and 12 years old. The study, however, could not find any ev-
idence for the long-term treatment of childhood anxiety or de-
pressive disorders (Roest et al 2023). As well, evidence for ad-
verse effects for pharmacological intervention in the long-
term is limited, as there are not enough studies and therefore
proper comparison groups (Carucci et al. 2021). Although,
certain studies suggest that stimulant medications cause both
height and weight suppression (Kazda et al. 2021). However,
the lack of evidence for clear long-term benefits, the damages
of pharmacological treatment may overshadow the benefits,
especially in the long term and severe cases (Kazda et al.,
2021). A research study conducted by Pillay et al. (2018) in-
vestigated the harms of first and second-generation antipsychotics
in the treatment of psychiatric and behavioral conditions in
children, teenagers, and young adults. Antipsychotics prescribed
for behavior disorders are linked to side effects such as ex-
trapyramidal symptoms (particularly with first-generation an-
tipsychotics), weight gain, sleepiness, sedation, and high
triglyceride levels. Again, there are few studies with a long-
term follow-up. However, second-generation antipsychotics
have been found to also raise the risk for weight gain, high
cholesterol, and type-2 diabetes in the long term (Pillay et al.,
2018). Therefore, clinicians should try to avoid antipsychotics,
especially in mild and moderate cases and search for alternatives
such as psychotherapy. Among psychosocial treatments, par-
ent-level and multicomponent programs showed positive long-
term effects (Epstein et al., 2015).

For instance, among recommended treatment approaches
for body dysmorphic disorder (BDD) is cognitive behavioral
therapy without selective serotonin reuptake inhibitors. Body
dysmorphic disorder (BDD) usually emerges during teenage
years, impacts almost 2% of adolescents (Krebs, Clark, Ford,
& Stringaris, in press; Veale, Gledhill, Christodoulou, &
Hodsoll, 2016; Krebs et al., 2022; Krebs, Clark, et al., in
press; Rautio et al., 2022 ). Despite its frequency and morbidity,
BDD is often non recognized and left untreated in Child and
Adolescent Mental Health Services across the world (Dyl,
Kittler, Phillips, & Hunt, 2006; Grant, Kim, & Crow, 2001;
Krebs, Rifkin-Zybutz, Clark, & Jassi, 2023). The study aims
to provide a synthesis of the recent literature on BDD in
young people, that is, relevant to clinical practitioners and
policymakers.

The characteristics of BDD are the following: The patients
with body dysmorphic disorder express an extreme preoccupation
with perceived flaws in physical appearance that appear minor
or are completely unobservable to others. Appearance worries
in BDD can relate to any body part, but facial features are the
most common focus and mostly young people have many ap-
pearance worries (American Psychiatric Association, 2013;
Rautio, Jassi, et al., 2022). In a struggle to deal with appearance
distresses, young people with BDD usually engage in time-
consuming, repetitive behaviors, often involving checking,
concealing or correcting their supposed flaws. They may also

become extremely avoidant, for example, of social meetings
or places with bright lighting (Krebs et al., 2022). For an iden-
tification of BDD, the appearance obsession and repetitive be-
haviors must be distressing and impairing (American Psychiatric
Association, 2013). Multiple studies suggest that non-shared
environmental experiences play a crucial role in the progress
of BDD. Acknowledging these environmental factors is key to
managing the BDD (Ahmadpanah et al., 2019; Alsaidan et al.,
2020; Gupta, Jassi, & Krebs, 2023; Ryding & Kuss, 2020).
Even when young people with BDD do present to mental
health services, they usually refer to other symptoms rather
than their look worries, which may result in misdiagnosis (de-
pression, social anxiety disorder) and finding proper treatment
(Krebs, Rifkin-Zybutz, et al., 2023).

Additionally, clinician should evaluate for specific family
aspects that may prolong a young person’s BDD. Parents
often get drawn into BDD-related forms of behavior: for
example, enabling avoidance, keeping unnecessary reassurance
about appearance and supplying large quantities of cosmetic
stuff. This process is often referred to as family adaptation
(Jassi, Baloch, Thomas-Smith, & Lewis, 2020).

A meta-analysis six of which were conducted with adults
and one with adolescents indicate CBT to be the most effective
in treating BDD and anxiety management (Cohen’s d = A
1.22) (Harrison et al., 2016).

As well, CBT is effective in treating any form of depression
and BDD related depression(Harrison et al., 2016).

In a study 30 adolescents with BDD were randomly assigned
to receive 14 sessions of CBT for BDD followed by psychoe-
ducation and weekly monitoring. CBT sessions remarkably
reduced BDD (Cohen’s d = 1.13). Furthermore, CBT causes
secondary outcomes improvements, including anxiety, depression,
and general quality of life. The reached effect was maintained
at 12-month follow-up. Though, the findings emphasize that
some young people with BDD may need more widespread
treatment packages, which could include a longer course of
CBT, home-based CBT sessions, and medication optimization
(Krebs et al., 2024).

Lately, the largest study has examined results related with
multimodal treatment among children and teenagers reaching
BDD services in London and Stockholm as part of clinical
care (Rautio, Gumpert, et al., 2022). In this study, 140 patients
aged 10_18 received CBT for BDD (mean number of sessions
=17.2, range 2_80) and the majority (72%). The patients also
received medication, mainly selective serotonin reuptake in-
hibitors (SSRIs). Treatment resulted in significant reductions
in BDD symptoms, with 79% of participants. Improvement in
depressive symptoms and psychosocial functioning were indi-
cated too. This lasted over the 12-month follow-up period.
Analyses of unmedicated patients showed very similar results,
signifying that CBT alone may be an effective treatment for
adolescent BDD (Krebs et al. 2024).

Engaging young people with BDD in treatment can be
challenging, particularly when insight is poor. It is important
that therapists refrain from polarising physical and psychological
explanations and instead explain that the goal of treatment is
to reduce distress, improve quality of life and build self-
confidence. Motivational interviewing techniques are often
used at the start of therapy (and potentially throughout therapy)
to increase engagement. CBT for BDD in young people
includes three main stages: psychoeducation and formulation
(typically sessions 1 _3), contact with response prevention
and/or behavioural experiments (typically from Session 4 on-
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wards), and relapse prevention (the last two sessions). A
typical course of CBT for adolescent BDD contains 12 22
sessions, usually taking place on a weekly basis (Greenberg et
al., 2016; Mataix-Cols et al., 2015; Rautio, Jassi, et al., 2022).
Although there are no empirical standards for defining the
optimal numbers of sessions (Krebs et al. 2024). Parental in-
volvement in CBT for BDD in young people is beneficial,
mostly during the psychoeducation part to ensure a shared un-
derstanding of BDD (Greenberg et al., 2016; Mataix-Cols et
al., 2015).

The level of parental participation in psych education
thereafter depends on different factors, including: the devel-
opmental level of the young person; their ability to practice
CBT techniques independently in between sessions; and the
level to which parents are involved in BDD-related rituals,
such as offering reassurance, which may involuntarily fuel
BDD (Jassi et al., 2020).

The other research involving systematic review and meta-
analysis of 276 mental health studies offering psychoeducative
interventions concluded that psychoeducation is the most
effective therapy approach. Psychoeducation improves general
cognitive skills and mental health knowledge among young
people (Salazar de Pablo et al., 2020). The study by Boustani
et al. 2020 additionally stresses that psychoeducation has
recently been identified as the most effective mental health
programs for children. Also, psychoeducation has been suggested
for use in group therapy settings (Baourda et al., 2022). Psy-
choeducative approach has shown to be significantly effective
to various mental health problems in adolescents, such as de-
pression, stress related problems and anxiety (Dolan et al.,
2021).

Psychoeducation is for individual psychotherapies, and for
groups. Offering it needs certain amounts of formal training
and is consequently a reasonable and achievable part for many
therapeutic practices. The strong evidence on the usefulness
and general effectiveness of psychoeducation, in combination
with study findings, imply that this component should be
focused for inclusion and further investigation in future in-
volvements for service-involved youth (Kvamme et al. 2024).
The study by Kvamme et al. 2024 aims to identify treatment
programs for adolescents with mental disorders across residential
settings. The results illustrate emotion recognition and differ-
entiation, and Psych education should be prioritized in novel
interventions targeting adolescent behavior in residential
settings (Kvamme et al. 2024).Several findings indicate that
across residential settings, adolescents express high rates of
similar and co-occurring disorders in residential group care
foster care, mental health care (), and forensic youth care
(Deas, 2006; Vaughn et al., 2008; Jozefiak et al., 2016; Beaudry
etal., 2021).

According to research analysis involving models from 19
nations, the occurrence of psychotic disorders, major depression,
post traumatic stress disorder (PTSD), and ADHD are more
than double among adolescents in forensic institutions, compared
to their no - detained peers, and they are more likely to have a
conduct disorder (Beaudry et al., 2021). The world health or-
ganization (WHO) has called the potential of successful health
interventions for adolescence as it can significantly benefit the
young person’s health and wellbeing, creating a better basis
for their adult life, which in turn will resemble on their future
children (World Health Organization, 2022)

One of the problematic forms of somatoform disorder is
eating disorder: accompanied by excess eating and regurgitating,

so called bulimia or refusing to eat, named anorexia. Psychoe-
ducation has a vital role in controlling and treatment of eating
disorders. Eating disorders in childhood and adolescence harm-
fully impact numerous parts of development and functioning
of children, adolescents, and their families (Mesaric 2024).
The empirical studies of psychoeducation for patients with
eating disorders or their caregivers aimed to find out the effec-
tiveness of psychoeducation approach for patients with eating
disorder. The results suggest that psychoeducation is a powerful
management approach for children, adolescents and caregivers
in the treatment of eating disorders. It may lead to weight
gain, a reduction in eating disorder symptoms, and a decrease
in caregiver problems (Mesaric 2024). Other findings stress as
well that psychoeducation for children, adolescents, and parents
is essential in the management of eating disorders. (National
Institute for Health and Care Excellence, 2020; Nicholls & Yi,
2012; Rosello et al., 2021; Spettigue et al., 2015). Apart from
psychoeducation the eating disorder treatment guidelines rec-
ommend family based treatment and cognitive behavioural
therapy as confirmed, evidence!l Ibased, and successful approaches
for the treatment of children and adolescents (National Institute
for Health and Care Excellence, 2020). A study focused on a
systematic literature review using multiple databases - PsycInfo,
PubMed, and Web of Science (Mesaric 2024). Eating disorders
are interrelated to a variety of psychiatric comorbidities, mostly
depression and anxiety, which both have a high lifelong
frequency, accompanied by obsessivel lcompulsive disorder,
post[Itraumatic stress disorder, personality disorders, devel-
opmental disorders, for example, autism, and substance use
disorders (Campbell & Peebles, 2014; Carpita et al., 2022;
Hudson et al., 2007). Eating disorders referrals to mental
health services, increased since the beginning of the COVID[119
pandemic, with both, the number of urgent and routine referrals
of children and adolescents that led to increased patient waiting
times (Otto et al., 2021; Solmi et al., 2021). Suicidal thoughts
and attempts were more frequent among adolescents who
were diagnosed with an eating disorder during the pandemic
(Taquet et al., 2022). Overall, there was an escalation in both
first ever admissions and re -referrals of patients with a
previously definite eating disorder, who experienced an increase
of symptoms (Linardon et al., 2022), which was especially
prevailing amongst female teenagers with anorexia nervosa
(Taquet et al., 2022). Cognitive behavioral therapy is an
effective way for treatment of depressive and anxiety disorder
(Khundadze 2015).

The next approach treating mental disorders in children
and adolescents are computer games based on cognitive be-
havioral therapy. Also, learning new abilities in the context
of standard therapies such CBT or cognitive remediation can
be a prolonged and fastidious process in this population (20),
especially in children and adolescents with attention deficit
disorders. By combining within a video game evidence-
based therapy techniques with learning theories, serious
games can make this learning process less unpleasant and
more amusing for patients (Zayeni 2020). In a research twen-
ty-two studies, aiming on a wide range of psychiatric
conditions. The results indicate that the most effective
treatment approach is cognitive behavioral therapy based
therapeutic games, less effective than commercial games
(Zayeni 2020). The study concluded therapeutic games and
to a certain extent widely available commercial video games
can be an effective approach for psychotherapy in children
and adolescents mental health management.
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The other pressing problem in children adolescents’ mental
health that requires psychoeducation and psychotherapeutic
intervention is Internet gambling.

Internet gambling is an urge to gamble continuously despite
negative consequences or a desire to stop. The problem with
Internet gambling is often defined by harm experienced by the
gambler or others, rather than by gambler’s behavior. If the
gambler meets certain criteria, the severe dependence on
Internet gambling is diagnosed as clinical pathological gambling
and needs effective treatment approaches. The study assessed
50 children and adolescents expressing pathological Internet
gambling. Among them several patients showed psychomotor
delay as a result of pathological gambling. The study excluded
all patients with mental retardation and language impairment.
Treatment of Internet gambling is mainly psychological. Treat-
ment is based on family therapy and psychoeducation, social
skills training and addiction counseling.

Further, Shojeyan et al. 2024 conducted the study on the
usefulness of various psychological treatment methods for ado-
lescent Internet addiction compared Mindfulness-Based Cog-
nitive-Behavioral Therapy and Emotion-Focused Therapy on
sensation seeking among adolescents with Internet addiction.
The study involved adolescents aged 11 to 18 with Internet ad-
diction attending the Behi Clinic in District 7 and the Wish for
Liberation Clinic in District 3 of Tehran. In the study 45
voluntary adolescents. None of the patients had a history of
psychiatric disorders. For the assessment, Young’s Internet Ad-
diction Test. Based on the findings of the current study, there
was no significant difference between the Mindfulness-Based
Cognitive-Behavioral Therapy (MBCBT) and Emotion-Focused
Treatments (EFT) in adolescents with Internet addiction. Both
approaches were equally effective (Shojeyan et al. 2024).

The Mindfulness-Based Cognitive-Behavioral Therapy
(MBCBT) program involves eight 90-minute sessions designed
for adolescents with Internet dependence. This interference
focuses to increase self-regulation and decrease impulsivity
through mindfulness practices combined with cognitive-
behavioral strategies. Participants are educated to observe their
thoughts and feelings without judgment and learn to disrupt the
automatic processes that lead to excessive internet use (Rezaei
et al., 2022; Segal et al., 2018). Whereas, Emotion-Focused
Treatments(EFT) is the change and regulation of emotions,
which leads to an effective reduction in sensation seeking.

30939

The therapy focuses to teach adolescents to recognize their
emotions and experience their emotions leading to improvement
of problematic interaction patterns. In the treatment process,
the therapist creates a logical and appropriate condition for
working with emotions (Ghaffari et al., 2022).

Both those treatments; CBT and EFT focused on social
connections and interpersonal relationships created in these
sessions, and help patients

to overcome the belief of worthlessness, nobody accepts
me in the real world. Therefore, the increased isolation pattern
and withdrawal seen in adolescents with Internet dependence
(Yang et al., 2023). Remarkably in recent years, Internet de-
pendence has become one of the major social harms (Lin,
2020), with statistics demonstrating that adolescents and young
adults are most helpless to Internet-related problems (Rezaei
etal., 2022). The severity and statistics of Internet dependence
rose considerably among adolescents since the beginning of
the COVID-19 pandemic due to quarantine lockdown followed
by school closure (Lin, 2020). The pathological Internet de-
pendence negatively influences the psychological, social, and
emotional processes of adolescents (Karaer and Akdemir,
2019). Various studies indicate that pathological Internet de-
pendence causes decreased self-esteem, exaggerated feelings
of loneliness and anxiety, depersonalization, and emotional
regulation problems (Tras, 2019).

To sum up, the findings undeniably indicate that psychotherapy
is the most effective approach to treat various forms of so-
matoform disorders in children and adolescents. Especially
cognitive behavioral therapy and psychoeducation has shown
to be the most effective to target the problems caused from so-
matoform disorders. Psychoeducation is as crucial as therapy
itself as it increases literacy of children, adolescents, and their
family members and allows them to approach the problem
with more awareness (Lukens and McFarlane, 2004; Salazar
de Pablo et al., 2020). As well, CBT shows the same effect as
the pharmaco treatment is more effective on a long term and
has no side effects (Krebs et al. 2024) as pharmacotherapy has
many side effects (Pillay et al., 2018)

The aim of the next study is to understand in more depth
how psychotherapy, namely cognitive behavioral therapy and
psychoeducation work on a long term. Whether the treatment
resulted in total elimination of the disorder or prolonged
remission period.
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SUMMARY

THE EFFECTIVENESS OF PSYCHOTHERAPY TREATMENT FOR SOMATOFORM
DISORDERS IN CHILDREN AND ADOLESCENTS: AN ARTICLE

M. KHUNDADZE, N. RAJVELISHVILI, R. NIKOLAISHVILI,

A. AJALIEVA, B. DEVDARIANI, K. IMERLISHVILI

Somatoform disorders, characterized by physical symptoms without a clear medical explanation, can significantly impact the
well being and functioning of children and adolescents. In recent years, there has been an increasing prevalence of these disor-
ders in young populations, underscoring the need for effective treatment approaches.(Heimann et al., 2018) Psychotherapy has
emerged as a promising intervention, with various modalities demonstrating promising outcomes.(Cruz et al., 2014)

The aim of the next study is to understand in more depth how psychotherapy, namely cognitive behavioral therapy and
psychoeducation work on a long term. Whether the treatment resulted in total elimination of the disorder or prolonged remis-

sion period.
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TOXOPLASMOSIS

ABSTRACT

Purpose of Review: Review shows how parasites affect the
human nervous system, with a focus on four parasitic infections
of major public health importance worldwide, two caused by
protozoa (malaria and toxoplasmosis) with major focus on
toxoplasmosis.

RECENT FINDINGS:

Parasitic infections in humans are common, and many may
affect the central nervous system where they may survive un-
noticed or may cause significant pathology or even lead to the
death of the host. Neuroparasitoses should be considered in
the differential diagnosis of neurologic lesions, particularly in
individuals from endemic regions or those with a history of
travel. But even when these infections are considered, detecting
and confirming them early is still a challenge in hospitals and
clinics.

ROBOTIC INTERVENTION:

In response to diagnostic challenges we developed a robotic
assisted MT-PCR platform that enables precise detection of
toxoplasma gondii DNA from blood or amniotic fluid samples.
The platform enhances the speed of diagnosis and minimizes
human error, which in turn allows for faster response and care,

NAILA SYEDA KANEEZ and SULAIMAN KAMAL HASAN
Tbhilisi state Medical University

especially in prenatal care where early diagnosis helps protect
fetal health and prevent complications.

After the sample is loaded, the platform automates the
entire diagnostic process, from preparation and molecular de-
tection to results analysis and reporting. It detects specific
DNA sequences associated with T. gondii infection and imme-
diately notifies the clinical staff if infection is confirmed.

Beyond its role in individual diagnosis, when connected to
national health systems, the platform automatically registers
confirmed cases into centralized databases. This helps health
authorities monitor where infections are spreading and enables
faster, better coordinated public health responses especially in
areas that are at high risk such as refugee camps and areas
where the infection is widely spread.

SUMMARY:

Toxoplasmosis is distributed worldwide, affecting a significant
proportion of the population, and may reactivate in patients
who are immunosuppressed, causing encephalitis and focal
abscesses. Facilitating early detection through the robotic
assisted MT-PCR platform supports better care and helps
prevent serious health consequences, while also providing a
practical tool for public health systems to track infections and
respond more effectively.
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ABSTRACT
TRICHOMONAS VAGINALIS
JASON MAKASARASHVILI

Trichomonas vaginalis is an anaerobic, flagellated protozoan responsible for up to 170 million new cases globally each year,
making trichomoniasis one of the most widespread sexually transmitted infections. This study presents T. vaginalis as a unique
biological reservoir, coexisting with and supporting both gonorrhea-causing agents and Trichomonasvirus (TVV), thereby sig-
nificantly increasing the likelihood of drug resistance and reinfection. This phenomenon is also crucial because trichomoniasis
promotes the formation of an alkaline environment in the uterus, leading to microbiome disruption and increased tissue suscep-
tibility to pathology. The paper provides a detailed overview of the microbiological structures of T. vaginalis, including its fla-
gella, adhesive proteins, and hydrogenosomes, which enable its strong tropism toward genital epithelium and the development
of chronic infections. It describes clinical symptoms in both women and men, reproductive complications such as infertility and
preterm birth, and its association with other STIs. In terms of treatment, the study highlights the growing resistance to metroni-
dazole and the need for alternative therapeutic strategies. It also points out systemic deficiencies in Georgia’s diagnostic and
therapeutic approaches, and proposes an interdisciplinary strategy integrating public health efforts, microbiological research,
and partner-based management practices.
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THE IMPACT OF THE MICROBIOME
ON THE HUMAN BODY AND STATISTICAL DATA
ON MICROBIOME RESEARCH

The human microbiome _ the collective genome of micro-
organisms that colonize various body ecosystems (such as the
gut, skin, respiratory tract, and urogenital system) _ represents
a systemic biological unit essential for maintaining homeosta-
sis, immune response, and metabolic regulation. Terminologi-
cal precision is especially important, as the conflation of “mic-
robiome” and “microbiota” often complicates research interp-
retation. “Microbiome” refers to the genetic material of mic-
roorganisms, while “microbiota” denotes the microbial popu-
lations themselves.

Microbiome imbalance (dysbiosis) is associated with vari-
ous pathophysiological conditions, including endocrine, neu-
roimmune, and autoimmune disorders. The perinatal period is
of particular interest, as the formation of a newborn’s microbi-
ome is significantly influenced by the mother’s (including
surrogate mother’s) microbiota. Contemporary research de-
monstrates that neonates acquire microbial colonization from
the maternal vaginal, intestinal, and skin microbiota during
delivery and breastfeeding. This process is affected by deliv-
ery mode, feeding practices, and environmental factors. In ca-
ses involving surrogate mothers, distinct microbiota profiles
emerge, which may potentially impact neonatal immune mo-
dulation and long-term metabolic risks.

In the United States and Germany, microbiome research is
integrated into preventive and personalized medicine strategi-
es. Large-scale cohort studies in these countries generate high-
quality statistical data, and microbiome-based diagnostics and
therapies are already implemented in clinical settings. For ins-
tance, in Germany, microbiome-targeted treatments are being
applied in oncology and the management of chronic inflam-
matory diseases.

Our analysis revealed a stark imbalance in global research
distribution. Following frequency polygon analysis, it was de-
termined that microbiome research in Georgia remains signifi-
cantly underrepresented, comprising less than 5% of data in in-
ternational databases. The lack of sufficient studies, structured

NINO OZBETELASHVILI
DAVIT TSKHOMELIDZE
Tbilisi State Medical University

biomolecular data, and intersectoral collaboration hinders the
development of microbiome-based medicine in the country.

The study found that the scarcity of statistical data in
Georgia obstructs

» Preventive measures

» Accurate diagnosis

» Personalized treatment

» In-depth analysis of how surrogate-derived microbiota
influences neonatal growth and development  an area still
largely unexplored in Georgia

Key challenges include:

» Integrating microbiome research into clinical practice

» Embedding microbiome education in medical training

» Strengthening data collection and analysis mechanisms

The objective of this study was to analyze the functional
role of the microbiome, assess the risks associated with dysbi-
osis, and highlight the existing research gap in Georgia thro-
ugh the lens of international data. The findings clearly demon-
strate that in-depth study of the microbiome is not only vital
but inevitable for the advancement of modern medicine.

Diagnostics and therapies based on the microbiome repre-
sent the future of personalized medicine _ an approach tailo-
red to an individual’s genetic and microbiological profile.
Successful implementation of this model in Georgia requires
multisectoral collaboration, active involvement of educational
and scientific institutions, and substantial development of re-
search infrastructure.

In conclusion, the microbiome should be regarded not me-
rely as a biological companion, but as an integral part of hu-
man identity and health. Without understanding our microbial
partners, we are left with only a fragmented vision of what it
means to be human. ~If we do not understand our microbi-
al partners, we are only guessing what it means to be hu-
man-~ - Joshua Lederberg.
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AN INTRODUCTION TO MITOCHONDRIAL
DISEASES/DISORDERS
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INTRODUCTION

Mitochondria is an essential and a key element of cell and
there is no life without it as many cellular activities and
processes require energy to perform specific functions — like
cell replication, DNA and RNA synthesis or any sort of
activities like - cellular transportation, signalling et al, So Mi-
tochondria is called as a “Power House of a cell” to provides
energy for discrete cellular functions.

There are disorders and diseases related to mitochondria
that a clinician needs to understand and to be able to diagnose
and treat a patient.

WHAT CAUSES MITOCHONDRIAL

DISORDERS/DISEASES?

The primary causes of mitochondrial disorders are hereditary
that an offspring inherits from their mother’s mitochondrial
DNA as part of sexual reproduction. However, there are other
ways to get it through mutations — exposure to persistent radi-
ations, toxins that can damage mtDNA of a mitochondrion or
nDNA of a nucleus. In terms of genetics mitochondrial disease
is caused to autosomal dormant or recessive pattern inherited
from a mother.

TYPES OF MITOCHONDRIAL DISEASES

There are many types of mitochondrial diseases. Some of
the most common include:

1. Mitochondrial encephalopathy, lactic acidosis and stroke-
like episodes (MELAS) syndrome.

II. Leber hereditary optic neuropathy (LHON).

IIT. Leigh syndrome.

IV. Kearns-Sayre syndrome (KSS).

V. Myoclonic epilepsy and ragged-red Fiber disease
(MERRF).

An estimated 1 in 5,000 people have a genetic mitochondrial
disease. Potentially, this number could be underestimated as it
is common for mitochondrial diseases to be misdiagnosis due
to the number, type of symptoms and organ systems involved
(almost all organs are involved).

SYMPTOMS OF MITOCHONDRIAL

DISEASE(S)

1. Poor growth.

II. Muscle weakness, muscle pain or a low muscle tone.

III. Vision and/or hearing loss.

IV. Developmental delays or issues with cognitive devel-
opment.

V. Diarrhea or constipation.

VI. Unexplained vomiting.

VII. Acid reflux and/or swallowing difficulties.

VIII. Seizures.

IX. Migraines.

X. Respiratory (breathing) problems.

XI. Fainting.
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DIAGNOSIS OF MITOCHONDRIAL
DISEASE(S)

1. A review of your medical and family history.

II. A complete physical examination.

III. A neurological examination.

IV. A metabolic examination that includes blood and urine
tests and, if needed, a cerebrospinal fluid test (spinal tap).

V. DNA testing.

/75 4
CONCLUSION(S)

Mitochondrial disorders and diseases are over-looked by
my clinicians and are not detected early which leads to clinical
complications for young patients due to complexity and symp-
toms that are associated with dysfunction of multiple organs.
Therefore, it is pivotal for a medical professional to understand
the causes by combination of traditional diagnostics with
DNA testing.
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UNDERSTANDING THE HIGH PREVALENCE OF LYMPHATIC
FILARIASIS IN INDIA: A HUMAN PARASITOLOGY PERSPECTIVE

BACKGROUND

Lymphatic filariasis (LF), commonly known as elephan-
tiasis, is a neglected tropical disease caused by the parasitic
nematode Wuchereria bancrofti. It is transmitted by mosqu-
itoes, especially Culex quinquefasciatus, and leads to chro-
nic disfigurement and disability due to lymphatic dysfuncti-
on. While many countries have made significant progress
toward LF elimination, India remains the global epicenter.
According to “Eliminating Lymphatic Filariasis: India’s
Bold Commitment” (Indian Journal of Public Health, 2023),
India alone accounts for nearly 40% of the world’s LF bur-
den, with more than 650 million people at risk and over 30
million currently infected. This extended abstract explores
the multifactorial reasons behind LF’s persistence in India
and highlights the role of parasitological insight in tackling
the issue.

ENVIRONMENTALAND VECTOR FACTORS

India’s tropical monsoon climate plays a critical role in
sustaining LF transmission. The hot and humid conditions,
combined with widespread waterlogging and poor drainage
systems, create ideal breeding grounds for Culex mosqui-
toes. In densely populated areas-especially urban slums—
stagnant water bodies are common, enabling vector prolife-
ration. The research article “Epidemiology of Lymphatic Fi-
lariasis in India: Status and Challenges” (Parasitology Re-
search, Springer, 2012) outlines how India’s geography and
environment facilitate uninterrupted transmission cycles,
particularly in states like Bihar, Uttar Pradesh, Jharkhand,
and Odisha.

SOCIOECONOMIC AND HEALTHCARE
BARRIERS

LF is closely linked with poverty. Limited access to clean
water, inadequate sanitation, and poor housing contribute sig-
nificantly to its spread. Many affected communities are in ru-
ral or underdeveloped regions with minimal healthcare infras-
tructure. Even where services exist, patients often delay seek-
ing care due to lack of awareness or the fear of social exclu-
sion. “The Socioeconomic Impact of Lymphatic Filariasis in
India” (NCBI, 2012, PMC3307764) highlights how the physi-
cal deformities caused by LF lead to stigma, unemployment,
and isolation, further trapping patients in a cycle of poverty
and disease.

India has adopted Mass Drug Administration (MDA) cam-
paigns since 2004, using diethylcarbamazine (DEC) and al-
bendazole to reduce microfilarial loads. However, compliance
remains a major challenge. According to The Financial Express
(2023), low participation stems from side effects, misinforma-
tion, and mistrust in government initiatives. Poor record-kee-
ping and inconsistent drug coverage also weaken the impact
of these programs.

AFFRA BANEDAR
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COMPARISON WITH OTHER
COUNTRIES

In contrast, countries like Sri Lanka and Thailand have
successfully eliminated LF by integrating MDA with com-
munity-led education, vector control, and surveillance.
These nations maintained strong healthcare systems and
implemented targeted vector control measures. WION News
(2023) emphasizes that India’s fragmented approach, tho-
ugh well-intentioned, lacks the grassroots mobilization and
trust-building strategies that made other programs succes-
sful.

THE ROLE OF HUMAN PARASITOLOGY

From a parasitology standpoint, there is a need for im-
proved diagnostics to detect asymptomatic carriers—who si-
lently spread the disease. Many infections remain undiag-
nosed for years due to the parasite’s long incubation period
and low-grade symptoms in early stages. Understanding the
full life cycle of W. bancrofti and its interaction with host
immunity can also help develop better strategies for vector
control and vaccine research. Human parasitology depart-
ments can contribute by advancing research in molecular di-
agnostics, host-parasite dynamics, and localized treatment
models.

CONCLUSION

India’s struggle with LF is not due to biological resistance
or treatment failure alone. It reflects a deeper entanglement of
environmental exposure, poverty, infrastructural gaps, and he-
althcare delivery challenges. Achieving the goal of eliminat-
ing LF by 2027, as declared by the Ministry of Health and
Family Welfare, will require a multi-sectoral approach that
goes beyond MDA. Strengthening community engagement,
improving sanitation, enhancing vector control, and investing
in parasitology research are key to eradicating this disease.
This review emphasizes that human parasitology is not only
relevant but essential in leading India’s final push against
lymphatic filariasis.
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PARASITIC SITUATION IN SUDAN REGARDING
ONCHOCERCA

Our epidemiological mapping indicates onchocerciasis
(river blindness) exhibits a focal distribution pattern in Su-
dan (1), four historical endemic foci of human onchocerci-
asis with distinct geographical distributions: Abu Hamed in
Northern Sudan where it was first discovered in 1950s (4),
Galabat in Eastern Sudan, Radom in Southern Darfur Sout-
hwest, and Khor Yabus in the Blue Nile region Southeast
(2), with significant prevalence in Bahr el Ghazal in South
Sudan (1), acceptable conditions for upbringing the Simuli-
um vector, blackflies. The disease’s geographic range ap-
pears more restricted than that of its primary vector, this
blackfly species demonstrates wider ecological tolerance,
occurring both in disease-free northern regions and select
southern waterways without corresponding parasite trans-
mission (1).

Great majority of endemic areas are now part of South
Sudan, that was formed in 2011 with infection prevalence
of more than 90%, and blindness rate up to 10%. Unlike
in Galabat, the infection is non-blinding with prevalence
up to 63% (7). The Abu Hamed focus on the other hand, is
the northernmost onchocerciasis in the world, causing
non-blinding infection (6), has unique epidemiology due
to its isolation by the Nubian Desert, allowing for suitab-
le conditions for permanent disease elimination with mi-
nimal risk of reinfection from neighboring foci (2). The
Merowe Dam construction in 2015 has positively influ-
enced the Abu Hamed focus by creating ecological condi-
tions unfavorable for vector reproduction, and permanent
submersion of former breeding sites west of Abu Hamed
town and limiting the Galabat sub-focus to a small area at
the upper Atbara River which become the end of the fo-
cus, resulting in total reduction of endemic area by >50%
(2), (8).

The national control program-initiated community-direc-
ted ivermectin treatment (CDTI) in 1998, and the Abu
Hamed focus was the first in the country to undergo rapid
epidemiological mapping of onchocerciasis and to begin a
control program.

Parasite status transmission was assessed in 2011, O-
150 pool screening revealed absence of parasitic DNA in
17,537 black flies. On May 3, 2012, ivermectin treatment
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for onchocerciasis was stopped. The Sudan Federal Ministry
of Health, with assistance from The Carter Center and
Lions Clubs International Foundation, announced that the
isolated desert area of Abu Hamad has stopped transmissi-
on of river blindness (onchocerciasis) (8). Sudan is one of
20 African countries within the former African Program
for Onchocerciasis Control (APOC) that covered > 102
million people at risk of this infection. Currently, Sudan
remains co-endemic for onchocerca filariasis in the north
Darfur (3).

Most of the studies that was conducted were before the
new geography of the country Sudan. More researches need to
be preformed in order to track the disease prevalence and eli-
minate Sudan from the countries that are endemic for On-
chocercosis.
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PSEUDOGENES: A DETAILED OVERVIEW

WHAT ATE PSEUDOGENES?

Pseudogenes are DNA sequences that closely resemble
functional genes but have lost their ability to code for functional
proteins due to mutations or other genomic alterations. While
they originate from once-functional genes, pseudogenes typically
carry disabling mutations such as premature stop codons,
frameshift mutations, insertions, deletions, or the absence of
promoter regions.

Despite being "nonfunctional" in terms of protein-coding,
pseudogenes are an important part of the genome and can
have regulatory or evolutionary significance.

TYPES OF PSEUDOGENES

1. Processed Pseudogenes (Retrotransposed Pseudo-
genes)

- Formed when an mRNA transcript of a functional gene is
reverse-transcribed and reinserted into the genome.

- They lack introns (non-coding regions normally spliced
out of mRNA), regulatory sequences (like promoters or en-
hancers), and often have a poly-A tail signs that they came
from mRNA.

- Because they dont have the necessary regulatory elements,
they are not transcribed and remain inactive.

- Common in eukaryotic genomes due to the action of
reverse transcriptase enzymes.

2. Non-Processed Pseudogenes (Duplicated Pseudo-
genes)

- Arise from gene duplication events, where a copy of a
functional gene is made.

- While one copy continues to function, the duplicate accu-
mulates mutations over time.

- Unlike processed pseudogenes, these retain introns and
regulatory elements, making them

structurally similar to the original gene but functionally in-
active.

- They represent a key mechanism in genomic evolution
and divergence.

VED AHIRE,
Tbllisi state medical University.

3. Unitary Pseudogenes

- These form when a single-copy, functional gene becomes
nonfunctional through mutation without being duplicated.

- As a result, the genes function is lost entirely in that
species.

- A classic example is the GULO gene in humans (responsible
for synthesizing vitamin C), which is functional in most animals
but is a unitary pseudogene in humans and some primates.

FUNCTIONS AND SIGNIFICANCE

Although traditionally seen as "junk DNA," many pseudo-
genes have been found to have potential biological roles, in-
cluding:

- Regulatory functions: Some pseudogenes produce noncoding
RNAs that cam regulate the expression of related genes through
mechanisms like RNA interference or by acting as microRNA
sponges (competing endogenous RNAs).

- Genomic evolution: They serve as a record of evolutionary
changes, helping researchers trace gene duplication, divergence,
and species evolution.

- Molecular decoys: Pseudogenes can bind to regulatory
molecules (like transcription factors or miRNAs), influencing
the expression of functional genes.

EXAMPLES IN HUMANS

- PTENPI: A pseudogene of the tumor suppressor gene
PTEN; it produces noncoding RNA that can regulate PTEN
expression by binding miRNAs.

- -globin (psi beta-globin): A pseudogene related to the
beta-globin gene cluster; provides insight into the evolution of
hemoglobin genes.

CONCLUSION

Pseudogenes are more than broken copies of genes they are
dynamic elements of the genome with potential regulatory,
evolutionary, and biomedical significance. As genomic research
advances, their roles in gene expression regulation, disease,
and evolutionary biology continue to emerge and be better
understood.
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