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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”,
3N46MA 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-

U GRS GEM(MPIBRVEEN  founder of the Fund.

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

AIRSIBMAOL SRR




LITIAOIZITNML 3T336MNBIAT] RI LILITMI6ISM IB6NIAIBI0N IJIRIAND
THE ACADEMY OF HUMANITARIAN AND ART SCIENCES OF GEORGIA

LIIAOIIAMANLM BME6RKN ,.aLMBNM ILIBVAOLMISI RI 33333N°.
INTERNATIONAL FUND “THE WORLD SECURITY AND CHILD”

LITIAOIZINMUL LMBNITIAN 3IKNISANNL RIB3INL BMEKN
GEORJIAN SOCIAL PEDIATRICS PROTECTION FUND

LIFIRNBNGM-LMBNIKIAN 3IBENIMIBNL N6BIMSMEBNEI6SITIMN
LIFIKNBNGM-LMBNIKIAN 3IRNISANNL LITBNI (RI3IABIFIESN)

SOCIAL PEDIATRICS DEPARTAMENT OF INTERKONTINENTAL
ACADEMY OF MEDICAL-SOCIAL SCIENSES (IAMSS)

J3AM3IB6NIAISNL LITIADIZITML IAMIGISN LITBND
GEORJIAN NACIONAL CECTION OF EUROSCIENCE

\O'& THE Son

- 4
o %o
&

" TONN3 NOILD3LOHd M

Euroscience

B RO
C®X>O0Ow®

-

OO R TTTR TRE AE T AT LR TRY

,»,AI6ILILNRIG 33333L IJ3L IBTISI NIML RIBISN™.
“CHILDRENS RIGHTS MUST BE DEFENDENED SINCE EMBRUO”

LMBNIKIAN, JIJMNMINTAN KD
JEN6NJIAN 3IKNIdANI
N= 28-23-22
SOCIAL, ECOLOGICAL & CLINICAL PEDIATRICS
3436035 3GMBILNEG 013 33585d0L bLIBEL

60800Q0b 993l ®3990 gHnbgen

mdowolio
2026
Thbilisi



Journal of the Social, Ecological & Clinical
Pediatrics Editorial Board:

Editor in chief G. CHAKHUNASHVILI
M.S.D.Professor, academician-secretary

Editor in deputy chief T. MIKELADZE

Editor in deputy of Director P. IMNADZE
-Deputy of Director of centre public health and
diseases control

Editor in deputy chief G. DIDAVA
— M.S.D. Professor, Academician

Editor in deputy chief N.JOBAVA
— Georgiam Pediatric Cardiology Association. P.H.D

Doctor G. CHAKHUNASHVILI P.H.D
Internacional fund “The World security and child”

Editorial Board:
ASATIANI N. (notgovermental coaliation for Abkhazia)

BIBILASHVILI I. (notgovermental coaliation for
Abkhazia)

GABAIDZE T. (P.H.D Ginecologist-Obstrician)
|DAVITAIA G. (T.S.M.U. Professor) |

ZARDALISHVILI V. (Georgian Pediatric Cardiology
Association M.S.D)

ZURABISHVILI D. (Director of Psychiatry Institute.
Professor)

ZARNADZE D. (T.S.M.U. Professor)
DOGONADZE G. (Chief USA office)

MARINA ROSA (USA)

KANDELAKI N. (International fund "The world
security and child” secretary, P.H.D)

| KVEZERELI-KOPADZE (M.S.D. Professor) |

KUTUBIDZE R. (T.S.M.U. Professor M.S.D.
Academician)

KILADZE D. (GPC — General Director. P.H.D)

KARANADZE T. (lvane Javaxishvili Tbilisi State
Universitry Professor)

FATHER LEVANI (Georgian Church)
MANJAVIDZE N. (T.S.M.U Professor, M.S.D) |

MANJAVIDZE I. (T.S.M.U Professor)Prezident of
Assiciation “Rights to Health”

MIRIANASHVILI M. (notgovermental organization
“Giraffe”)

MKERVALISHVILI P. ( International fund “The
world security & child” head of Georgian office)

|[LABARTKAVA A.(M.S.D.)

MORCHILADZE A.(I.C.)

|DOLIDZE IG. (T.S.M.U. Professor)

NADAREISHVILI G. (M.D. Homeophaty
Association)

NEMSADZE K. (Prezident of Georgian Pediatric
Academy. T.S.M.U Professor. M.S.D.)

SAMXARADZE S. (M.S.D. Professor Academician)
JORJOLIANI L. (Director of Georgian Pediatry
Institute Professor. M.S.D.)

UBERI N. (T.S.M.U. Professor. M.S.D.)
PAVLENISHVILI L. (T.S.M.U Professor M.S.D)
KARSELADZE R. (Professor of lvane Javakhishvili
Thilisi State University. M.S.D.)

| KIFIANI G. (T.S.M.U. Professor . M.S.D. Academician) |
RATIANI KH. (Chief of Abasha Labour, Health and
Social department)

CHAKHUNASHVILI K. (Georgian Pediatric
Cardiology Association’s vice-president M.S.D.)
SHENGELIA R. (T.S.M.U. Professor.
M.S.D.Academician)

SHAKARASHVILI Z. (P.H.D)

CHKHAIDZE M. (P.H.D)

CHKHAIDZE AV. (Academician)

KHOTCHAVA M. (T.S.M.U. Professor. M.S.D)
CXOMELIDZE D. (T.S.M.U. Professor)
CXOMELIDZE V. (Frontera)

CINCADZE N. (Adjara Social, Ecological &
Pediatrics Associacion)

CHAKHUNASHVILI D. (M.D P.H.D)

Editorial Board:

D. TABUCADZE M.S.D. P.H.D

T. KUTUBIDZE T.S.M.U. Professor

K. KVACHADZE Georgian Ecological Association.

D. KUKHIANIDZE Chief of International fund

“Humane and Social Programs Development in

Abkhazia”

M. NANOBASHVILI Pediatrist

D. CHAKHUNASHVILI Doctor ESGNS

G. ARVELADZE Youth Pediatric Associacion P.H.D

K. NEPARIDZE Youth Pediatric Associacion

K. CHAKHUNASHVILI ESGNS P.H.D
Associacion Professor

SPPF P.H.D
Associacion Professor

D. CHAKHUNASHVILI

E. KVIRKVELIA M.D
M.IVANIADZE M.D

Editor Committee Secretary:
N. BADRIASHVILI - Doctor of Medicine




Fuyong Jiao M.D. Prof. and Head
Children’s Hospital of Shaanxi Provincial People’s Hospital of
Xi,an Jiaotong University

Alexsey Gusev, PhD M.D. Professor
National Medical Research Center For Children’s health

Besiki Sulguladze (Canada) - Editor in chief International
Journal. Medicine and Biology ISSN 1925-2188 Canada -Toronto

Professor S.Kyw Hla (Malaysia)

e-mail: mma.org@mptmail.net.mm

Vice President Myanmar Society of M.M.A. President of Pediatric
Society of M.M.A.

Dr. Nazeli Hamzah (Malaysia)

e-mail: nazelihamzah@gmail.com

President of Malaysian Association for Adolescent Health.
Chairperson Adolescent Health Committee Malaysian Mediacal
Association(M.M.A.}

Professor Dr. Igbl A.Memmon(USA)

e-mail: igbal.memon@ppa.org.pk

F.R.C.P.(Canada), P.A.B.P.(USA), F.A.A.P.(USA). Consultant
Children Dieases, Gastroenterology (liver&Nutrition),Dow
University of Health Sciences & Civil Hospital.

Dr. Naveen Thacker M.D.(India)

e-mail: presidentlAP2007@iapindiaa.com

President Indian Academy of Pediatrics(l.A.P.}), Deep Children
Hospital & Research Centre

Professor Chok-wan Chan(China)

e-mail: Chancwhc@netvigator.com
International Pediatric Association (president-elect), Member of

Executive Comitee of |.P.A., Post President of A.P.S.S.E.A.R.,
President of Hong Kong Society of Child Neurology and
Development President.

Professor USA. Thisyakorn M.D.(Thailand)

e-mail: pediatrc@asiaaccess.net.th
President Perdiatric Society of Thailand.

Professor Yoshikatsu Eto M.D.(Japan)
e-mail: t.yosh@sepia.acn.ne.jp, eto.y@jikei.ac.jp

Chairman Department of Pediatrics, Director Women's and
Children's Hospital, Director Institue of DNA Medicine, Professor
of Gene Theraphy Jikei University School of Maedicine.

Larry W. Gibbons M.D.(USA)

e-mail: GibbonL W@idschurch.org

President & Medical director of Preventive Medicine.
Geoffrey Miller M.D (USA)

e-mail: geoffrey.miller@yale.edu

Professor Department of Pediatrics and Neurology.
Hans Tritthart M.D. (USA)

e-mail: hans.thirrhart@klinikam-graz.at

Professor in Neurosurgery.

Gabriela Van habsburg {Austria)

e-mail: gabriela@habsburg.de

Michael Siebert (Southern Africa)

e-mail: hpsamichael@intelkom.co.za
Director Health Development in Partnership.
Igner Uhler M.D. (Sweden)

e-mail: inger.uhler@karolinska.se

Dale L. Morse M.D. (USA)

e-mail: dm04@health.state.ny.us

Director Office of Science and Public Health.
Manuel Katz M.D.(Israel)

e-mail: katzana@hotmail.com

Former President of Israel Pediatrics Association. Ex-Secretary
General M.M.E.P.S.A. Europe Representative |.D.A. Standing.
Dr. Louise-Anne McNutt USA. Professor of Albany Wiversity.

Fabio Rasiro Abenave, Plastic Surceon V.a Savola 72,00/98
Italy Rora F.Abenavoli & sriceteain.||

Claudic gaflone Italy.
E-mail: C.gaflone@mac.com. www.Claudiogaflone.com

Professor Dr. M.Tezer Kutluk (Turkey)
e-mall: tkutluk@tr.net

Dr.Hussein Kamel Bahan el Din {Arabian United Emirates)
e-mail: hbahaaeldin@yahoo.com

Dr. Sergio |. Assia Robles (Spain)
e-malil: sassia@puebla.megared.net.mx
Pediatric , E.S.P.

Paiboon Eiksangsri M.D.(Thailand)
e-mail: pediatr iaaccess.net.th
Executive Comitee Pediatric Society of Thailand.

Professor Dr. Khalil Abd El-Khalik (Egypt)

e-malil: kalilabdelkhalek@yahoo.com
Cairo University Head of biotechnology Department Higher
Council.

Assoc. Professor Jill Sewell (Australia)

e-mail: jil.sewel@rch.org.au
Deputy Director, Director-Clinical Services The Royal Children's
Hospital Melbourne.

Sergey G. Sargsyan M.D.(Armenia)

e-malil: sargsyabs@dolphin.am

Institue of Chilad and Adolescent Centre. Head of National
Centre of Child Health. Member of Board of Child health Care
Association.

Doros Gabriela M.D. (Ruminia)
e-mail: gdoros@gmail.com

University of Medicine , Pharmacy Timisara Emergency Children’s
Hospital.

Professor Alexander A. Baranov M.D.(Russia)

e-mail: Baranov@nczd.ru
Member of R.A.M.S. Chairman of Executive Committee.

Professor Namazova Leila Seimurovna (Russia)
e-mail: Namazova@nczd.ru
Vicedirector of R.A.M.S. in Science.

Julia Davydova M.D. (Ukraine)
Chief Researcher High risk Pregnancy Centre.

Lyudmila I. Omechenko M.D. (Ukraine)
E.S.S.0.P., Chief of Department for Clinical Diagnosis

Dr. Rashid Merchant, M.D.(India)

e-malil: deandoc2000@hotmail.com
Director of Pediatrics / Prevental HIV Program. B.J. Wadia
Hospital for Children

Dr. Ari Yanto Harsono, Sp. AK. (Indonezia)
e-malil: araint o@pedaitrik.com

Professor Fabio Pigozzi (Italy)
e-mail: Fabio.pigozzi@iusm.it
Professor of Sports Medicine. Head, Sports Medicine Laboratory.

Nwandiuto A. Akan (Nigeria)
e-mail: diutoph@yahoo.com

Prof. Xiaohu He (China)
Honorary President, Chinese Society of Pediatrics

Prof. Ashak Cupta (Turkey)

Prof. Spenser Nick ( United Kindom)
E.S.S.0.P. Vice-President

Jllia m.yemets md. pr. d/ukraina/www.Casho.org.ua

Prof. Dr. Claudia
Head of Department of Bioethics Wiesemann /Germany/ and
Hictory of Medicine University of Coetinger




J3MBIM . LMUBNIC™IAN, JSMEMB3NIAN I
JEN6NITMN 3ICNISEMNI" LIMICIIBNM sMEJIBNNLY
@ LIAICIJUBNM LIOIFML BJ33CdIBTMBY

dmogomo Mgosd@mcn

Mgesg@mmalb dmowgomg

Mgesd@mmalb dmawgomg

3. L. ROLT6O33NTN
d. d. . 3mmxgbmmon, s jowydngmbo

0). 303dITRdY,
dgorz0bols wm§mmo, 3Hma9bmtn
3. 036043

333593500 3mbGmemnbs s bs dmgsmydmngo

Mgesd@mmalb dmawgomg

Kob@o330b (3968M0b oMy Emm0b dmowgaeny

3. ROKO30

bogomorggermb Soomenmg -0bsGmdms sbmeznsrznnls

3969Mscre)t0 drongobo, d. J. . 3Hm9bmtn, o 30w9003mbo

Mgsd@mmolb dmawgomg

6. XMd030

bogsmoggermb sgdgoms jommomenmgos sbmzoszno, 4.4, 5.

Mgesd@mmal dmowgomg

3. L. ROLT6OIINTN

bsgmorsdmmolbm gmbe , 9bsgtmobmgds ws 353030 " oMy mmn

LOMIRSIBGNM MR I3NNL BI3HIBN

OLYDNJGN 6. (s5Msbsdmszmm3mydnb
Jmoemn300 50365 bg0m0bogol)

3030R33IZNRN (). (o@mobodomozmmdmydol
Jmomo(300 5065 Bgomobozols)

30890d3 0. (&. 4. ;. d906-30693mcrmz0
dooendn)

33336 ITRN-3M30dI O. (bsgomorzgcrmb
3905 mms sbmznszonls
bods@nm 369 bowybdo 4. 8. . 3mme;. s j50.)

398980dJ 6. (bl 3mme9bmmo,
d. d. . v go.)

Q33001050 3. (02.0.b.29. 3Hmep9bmein 8. 8. co.)

DOMROITNINRN 3. (bogomorzggemmb
30303005 JoanMEMZ s Sbrm305(305 8. 8. 0. )

b IAH303301X() X, (936005 @000
0bb& 0G0l oomy&mtin, 3GHmagbmmn)
D0M60dI R. (00bbey 3mmagbmein)

RMYAMBOdI . (5dd mezabols b9erddegsbgema)
306060 &MLY (5dd)
306RJIDCHJ0 6. ﬂ)o(yﬁmoam(ﬁnbm mb

»bogHNbmyds o dozd30b " drngsbo,
dgn;0b0b @M §mmn)

S0ROdI R. (xn-30-bob
39bwom998mmo, d. d. ;. )
306 060d3J 0). (n3069x03560d300m0 LLsE.
bobgendbogym mboggmbobdgGob Smmagbmein)

3030M QIB3960 (bogfsmmzggcrmb
bods@mnotigm)

306X 030dJ b. (bl 3mma9bmmn, w)

3063xX030dJ N. (d9con;060b omy§mmn
sbmez00(300 , o980 xobdMmorgemmBs by ”
3m9 bowy680)

30600603300 3. (smobodomozmmdm
m©8560 05300 ,g0(5070 ")

dIA30RN33NRN 3. (3mmep. o 30090,3mbo,
bogmorsdmmolm gmbe , boggmorbmagds
®@3333030L " boJomorggemmlb mogobolb

bgerddegebycern)




Q939608 Y030 9. (Jdw 3mmazgbmein,
0 300990,3mb0)

AM&RNTROHI O. (Gg. sbmznoz09800
339M00569383)
60R0&INTINRTN 3. (88;. 3mdygm3sG oo
bs dmgowmyds)

633L0OdA J. (bl 3mMmR9bmmo Jdw,
bogomoggenmb 3gosgmms s 3owgdnob

39 bowy680)

®. 3. ROBI6OB3NRN (Ggar;060b wmy§men,

obobBnbG-3mmagbmmn 936m

d9:609m930b bsgstmozgenmb gmmzbacemo

bag00b 5069979 2owgbdo)

RO3N 6. (Jgo;060b omydmmn, 3Hmegborn,

Jem0bogamo gomds ymenmgool oo

33065779590 Q5335 3393300l Sbrmz305(305)
3033600 K. (00bbey)

J0BNO60 3. (0bbey 3mme9bmm0 Jdc.

LOBBLOEMODA L. (F8 Smmogbmen,
0 300990,3mbo)
IMAHIMR0060 . (bogfsmorzggenmb
390500l 0bbGodeGob

@MY G M0, 3hme. ddw)
V3360 6. (0Ll 3mmegbmtn ddw)

SM&O6AMIRN 0. (93500 dgc360969300
bogomorggermb gmmzbacema bygizoob
bo dmgomydsborsb amongmormdols

@)35785d968 0, dgworz0b0l wmgmmn)

BO3RIGNB3NRTN0 0. (obbey 3mme. J8w)

0 g0@9d0,3mbo)

QMANJA 0. (bl 3mmaR9bmMmo,
0 30@990,3mb0)

JOALITOAI G, (3. xog0b0dz00m0b bob.
bobgendbogym mboggmbobdgbob 3mmey. 8.8.0.)

boMgosgz0m gmmganol dwngsba

080060 b. (635dnl IHmmdnb,
KobImmgemmdobs s bmzooemamn
bodbobgymol moytmbo)
ROLV603BNRN 3. L. (bogomorzgermb
3o3d300 jom@omenmgms 3830600
30(9-369 boybBn, ddw o g5w990,30b0)
3363IRN0 6. (bl 3mme9bmmo,
Jd o go9d0,3mbn)
3030403300 . (Ggnrz0b60b omy§rrtn)
RboNdd 8. (dgwars060b wmgGmein)
RbJNdJ 98. (500900 3mb0o)
bMX O30 3. (wbbey 3mme9bmen, ddw)
GbM3INNJI K. (nbbey 3mme9bmin)
GbM3IXNJI 3. (FRONTERA)
B06B0dI b. (sgomnls m930mbol beygznsenetn

@O JFMePMZ0am0 390058 M0l Jgg&’oﬁn}

6. O1MBIANID
dorz0bols wm§mmo

LOGIROIGNM LOBdIFML BI3GHIBN:

®. $539G0dJ
0). 39&340dJ
d. 33090dJ

®. 396006NdJJ

©@m(39680, 903060l M §mmo, jemobogol 3GHmegbmmao

obbgy sbobBgbG-3mmagbmmo

bogstmoggermb gimenmgomnmo 3gmosd Mmool jo3d0t0

00965 890000 39dsbnGomem wo bmyoserat

388505 3565300057930 bogmosdmenbm gpmbronl orszdxmdsmy

3. 606M303300
3. 0»3JROdJJ

d. 63BO<NJI

J. $9M0dJa

4. 3. ROLTV603300N

JJ0d0-39@058 M0

obomgo do 3905Gmms crogs, downi;0bob wmy§mco

obsengo bimwo 3908 mms (0o
JJ0d-39@058 M0

93md9(360909300 bogstrong9emmb 96mzbpcm0 g0l sboengs bewoemenn

Jerdob 0039x0m8s(, dgmoz060b omg§men, sbeysomgdemenn Semagbotio

®. 3. ROLI633NTN

benznoematn 39ns@mnol wozz0b gmbool sbsemgs dmomemo

©9357 8589660l ms5dx0mdsmy, downi;0bols com§mtn, sbmsnmgdeemn Semezgbmtn

J. 3306333100

d. 035600d3

6. 01MRSJI

bomgwosgz0m bodgmb dwnzsbo

begzosenatn Sgmnsdmool wsrsg0b gpmboo
begzosenatn Sgmnsdmool @sezz0b gpmboo

daor3060b o 30098006 omyGmma, jemobo ol 3Hmegbmmn

6. 30RMNO33NTN
dorz0b0l wm§mmo




xS

LGOS IS0,
3060390

J3MN<Md30I&0
3IROSS 0D

N EX

Limgosgratio, g3meaponGo @ jerobozaho

bfrgmo. golabyenops 3 5605
.
L Liewgoageo 3goadFool @aggol gebigo - A
oafiligBod foeo 2006 | Fnanitofigisone + LBMEIAN.
Fonggfios focofagdo 2 |mpmgeongige + bgrlrreyy!
Ihsghongteols liaBlmagmem
S Bt Bt 10 | o eiggacfeymntio . RabyBuBgoere
-
Bgdegengtayero @alubgends | bimgnsgomo, ameagofio b Jerebogao 3gmosdfios
- |

|otiego 500

BadeengGobeol 1SN |1987-9865
.

ieraoh guboséyols £ ISSN [isdongiol gy | pdf
www - Hobablsfimo http:/iwww. sppf.info, www.esgns.org
.
@alishrre obgemolfeg |5m:ial, Ecological & Clinical Pediatrics
.
beyapogbe e ghsey
omasdgio Joaraar @ nbagrolin gigdy
-

obogrolio, grmBarosbd 4. 11
bagriigaim obgmflagns \dhgee.: +(995 32) 247 0401

o, meabyka: info@sppf.info, euscigeo@yahoo.com

www.tech.caucasus.net

@ addNbBM&dl

34580) IR0 ®IBIGIB IR0 JIH65R0
8 (20),2012
bmdgmdo slobyan aodmgdoms hodmbomgogo
09353 MH0 G6M03900
53BMAms badogdgeno
Lo bmd®ogo Lodogdgeno

L gosm&in, g3mEmaoMo o
3abo & 3gas@as
TOP COUNTRY VIEWS

Views

Georgia 105
United States 130
China 40
EU 10
United Kingdom 25
Germany 17
Senegal 12
Canada 17
India 5

Russia 17
Ukraine 15

STATISTIC Views
2017 - 118 2022 - 443
TOTAL VISITS 2018 - 134 2023 - 470
2019 -153 2024 - 526
2020-193 2025 - 571
2021 -275 2026 - 626

TOP CITY VIEWS
Views Views Views

France 7 Houston 20 | Montreal 2
Vietnam 6 Ashbum 21 Austin 2
Japan 3 Thilisi 10 | Oakland 17
South Afica 3 Jacksonville 17 | San Francisco 2
Iran 2 krasnodar 70 Andoyar 2
Australia 1 Amritsar 3 Khoni 2
N Abidjan 2 Monreal 2
Azerbailan 1| AnnArbor 2 | Abidjan 2
Qakland 3 Yohanesburg 3
Cambridge 2 San lose 2
Beijing 14 | Moscow 1

Neuss 2

&JdN6BM®H3NL o@D IR
MJBIOOB IR JIDHbdHRKRI()
SLObIR(N 353MBIFSNS
HSO3MBSD 3SR

L bogdgms 3o@oomenmaos

2. a59bsmols do3by

3. 9JL3g®0dgbB o
J0bogyg®o dgoobs

4. mdogobols Lobgend§o-
g bsdgwoiobm  9bogge-
Lo@dgdol Lodgibogdm dom-
doms 3Mgoyero

©S

5. 3o835bool Log@msdmmo-
Lo 9bogg@lodgdol doiby

6. 3oOWOMEMa0s s dobo-
3obo dgpoz0bs

7. 300@ogyee dymds®yg-
mdoms s JoFobGOHmGoms
dgo0bs

8. 39(3b0gMgds s Bgdbm-
@M0900

9. ®96339bmermao00ls
Gopomamyools doby

S

10. Logommggerml dg360g-
G9doms gOHMgbyao o3ogdools
do36g, domdgpoiobols g@os

11 bogo®mggeomls 393609-

M905ms gHMgbyeo o gogdools
HIONRY)

12. Logotmggeomls 3goos@@o

13. Logodmggenml  @glido-
530900 Juabogno

14. Lodo®mgganml Ladgwo-
30bm Losbengbo

15. Logodmggerml badgibo-
900 Loobanggdo, Log@omsdm-
@obe  Lodgbogdm  gy@bogro

16. LoJodmnggerml Bgdboso-
@0 9bogg@Lodgdol dOmdgdo

17. bm@osgoyg@o, g3memyo-
YO0 > enobogg®o  3g0sEH-
@00

18. Lyybodgoaols ybogg®Lo-
B9BOL Logdmsdm@olem bsdg-
(360ge™M 3mbxgmgbiools ,ms-
bodgodmgg oJBocog®o  Lo-
d936090m  Logombgdo™ dsbo-
@ oo

19. Lybodgoaols ©bogg@Lio-
B9BoL Lodgsbogdm IO mIsms
3M9o 9o

2026 Byemo




LGOS IS0, I3MMELLMBd3O0I&S0

7/

LS <0603 IT0 3ILCONGSGSH0D

Lo®BI30 CONTENTS
LemgosmyMo 3gas@Moal ©s(330L mbool 3Mgb-(g- CRISPR-Cas9: A revolutionary find: How genetic
moba engineering will drive the future of Medicine and
The Social Pediatric Protection Fund ............cccccereeereennnee. 8 clinical research

Social Pediatrics Protection Foundation (SPPF)
doHA 3aLLNTbI COLMUANIBHON NEAUATPUM .....eeeeeeeeereenreenne 13

J59m8mg8g09ds Charity activities .........cceeeerererrennen, 14

LVII bagmoedm@obm Loadgsbog@m-3Gagdgognmo

0b@gMbg®-3mbggMmab(zos
International Internet Scientific-practical Conference LIlI ...... 21

sbamaa b 3gmns@ms sbm(znazas - 2026
Young Pediatricians Association - 2026 ...........cccceeeeereenenne 22

2025-2026. sbsgsdHonmo gHms bsgBomsdmmabim,
>gemmdfog gnHgdgddy s 33mggee

30m@dG™M@0gd30

2025-2026. Young generation in research labs and

on international & local forums 22
»39005& M0 ddgdo” 22
9057(300L 3Nm@BAGIEMO BaEM(33D cererrerinereniineninenens 23

»bodoGmggmmb 3935608 s s babgermmgbgdm
8936096935, 53509800L* Jotragebogoom

998mboemn 31 Bgeno ..t 24

M603060RIAHN LEIGNIBN RO
L033B6NIMM 53&ENMBS60
ORIGINAL WORKS AND SCIENTIFIC ACTIVITIES

2026 - ,Lagomnggmml 393560@ s s bLabgmmgbgdm

39(360g9Mgdsms 535009300l — abGgemgd@usmaHo s

3G GHgmo morgGmdol 32 Byero
The Georgian Academy of Humanities and Arts Sciences —

32 Years of Intellectual and Cultural Leadership
8. Bobmbsdgzoemn, G. Chakhunashvili ........................... 25

3169358 0(300: bobGgdgFHn 0bGgmad@n, mzommEasbadgds
s bdg(3b0gMm doMarngdgdals MgmMngb@o(zns
309G K- FIPGOEDOTFOCDO caeeervvrririivrcrcrerraririissssaens 30

Nature Knows: Systemic Intelligence, Self-Organization,

and the Reorientation of Scientific Paradigms

Paata J. KervalisShvili ............eeeeeeeeeeeeeeeevrrsvveeeeerersesesssan 33

Lb3oRJOLL3S

On Certain Poorly Studied Features of the Parasite
Dientamoeba fragilis

3oMado@ob Dientamoeba fragilis 65 3mada dgbbagemo-
mo dmgoghoa mo3abgdncgdgdolb dgbobgd

Davit Tskhomelidze, Lasha Tchelidze

®5300 (36m3gem0dy, 3 FGEPTYG crererrrieriirrriairanaens 36

Mohammed SAfWaN ............uevreesverisissnersessnesssisnennnans 39

Does Cancer Ever Help You?
Your Immune System Thinks So

Aditya SFram ....ccccccveeeiciieeerccreeeseceneeessesneeeseesanessesnns 42

P53 - THE GUARDIAN OF GENOME
Anushka Dhewa, Tskhomelidze David ...........ccccccvveveenene. 45

The Systemic Failure: Integrating Mitochondrial Energet-
ics, Gut-Brain Dysbiosis, and Al-Driven Diagnostics in the
Gendered Path of Neurodegeneration

MAriSSO CAIiN .......cceeeeeeeeesireeereereeeseeesssssnneeesseessesseesnns 51

Epigenetics: How Modern Biology

Is Rewriting Our Understanding of Genetics, Disease, and
Inheritance

MOUli KRANNQ .....c.cccceeeeeeeeneeeeeeereescccessennreeeesarssseennns 53

Glgoals gHmgbanmao 3mmo@n o
Russian National Policy
30876535 ogdggmosbo-sgmobady

i Bimurza Dadeshkeliani-Aprasidze ...............c.coeervverunanns 56

d(16BIMIBGN010 LONEEIMILM 3-IBIESGOBNIBN

Infection Prevention and Control in Medical Facilities:
21st Century Challenge
Giorgi ChakhunashVili ............ccceueeeveevuverssiseeesssssenennnns 61

dusnyeckoe pa3ssutue AETeﬁ C CaXapHbiMm AMHGETOM 1 Tmna

Axcopaesa I, Mannuk A., A6aeg . ...........eeeeeeeeeeerenee. 75
30bLA6IBO

2026 Bgeml 3Gmggbme obmgd 3godedgl

100 Bgemo JgnLEOmnmMEISMES oveeerierciciereiesienieinnes 76

3Omgxgbm® ambgd ggsgdodalb goblgbgds

69000 BS@EINSTGOCDN avvrvnveveievrvrvscriiniirisisasssssasisisisasasns 76
i 3MmggbmMo ombgd 33sgedg — mba oMo ssdnsba
i 8oM0bg 339 BFYE00-3350, et 77
! m3obmo, GmBgmo(y Ahgds

336065 BOJMGOBO a.eeervrvrrcecrcierieniirieisiescvcncaseeeiean 78

653 bLmg6s3 Jg8moababe...
BD69) FGEDOOS ettt 79

2026 Byemo




LGOS IS0, I3MMELMBd3OISHO0

LS 30603950 3IROIS 0D

N3EX

BNl

SHCPOCAVDIE

LGB BB S@ k-0 UL 0E )

530900 3mbsFoan gmdgb: aodmhgbogo Jo@mggeno
390058 ®9d0. 30300boMgMdl  sg50dYMBmS  SdMES-
AMGoYEo s 0bbA®YgbHmo  Jgmggs o Ubge.
DO0g050 39000353960 gb0. hog@odwsm  @odwgbody
>0 g0 Lobf@oxgm m3g@szos. smmbom  sgodymayls
hog@odmws 9aslim asdmygemggs s d39@bogrmds Lbge-
olibgs [odygeb genoboggddo.

07.01.98 -07.02.99 {¥. mdognolo. asolobys 9200 dog-
‘dg0. 23-24.01.99 (. s@dmbogamgn Logs®mggenm. 396¢-
@0 - . omgarsgo. asobobyxs 3500-bg dg@o dogdgo.

12-13-140299 ;mdogrolio Bgarggobools 393 jnomgols mos
3500l ©Eg; asolobyxs 100-dpg dogdgo s oy@mogoom dg-
00359963 900. EgEsms s dog-dgms LawospbmliEogm (396
B®do > SpMgmgg Joradols Lbgowalibgs dmenogenoboygd-
o hodmyoe0ds  Fo@ogn 3350030309 M  3OMAYLME-IsTs-
Fogaogdgeoms gaalo gmblye@oogdo 330Mmsdo gomyg®.

Joemsdol §odygeb 3gmos@@ogen genoboggodo Gom-
©gds oo 335e0x030yM 3OMBJLM@-IobF g gbgen-
0o Robe gmblym@o3ogdo mggdo gOmy g@.

>J30g0d0 Lbgowslibgs 3Gmx0eom dmbsfoagmdobgb:

1. gobobis o ggblibgynmgdoms 0bLGoGYE

2. 3s@5boGmammgool Lsdgibogdm-ggemggomo obl-

HoHAG ©s Lbg.

o ggdgmos Igbolis s Gowol LoFobssmdwgym
3050 sJBogg®o @mboldogdgdo s d3g@bogmdbols
9B30. dbggg oMopawgds dglodsdolo dgwoyedgb@gdo.

©500gd©s s go30(39eEs IPbols ©s Bo-aols bofo-
bosmdegam dglsdodolbo gaslior Ladsblmg@mgdo.

12-13-14.0399 §. 9Ju3geozos gombs ©s sds-dsdo.

13.0399 §. J. gmmo. aoobobyxs 950 ds3dg0. oy@og-
o0 dg030996Hgd0. 13-14.0399 §. J. 565Ts ©s 565Tols
@50060 (L. Jgoolo, b. do@sbo ©s bbg.) 29-30.01.-07-08.99
¥ go0olbobyxs 4400 dogdg0,009@ 0000 IgoogedgbBgdo.

2324250899 §. Bo@ods 9xole  @sdm@sGm®oyeno
s 0bLEAMYIGhE Yo 3geggs. - bmdo ©s J byyooo ©s-
0gsm Igbols s Goeol Lofobssmdwgam {sdangdo.

04.0499 §. 9Jb3geoios gobisbsy@do  3md3w gdbe-
GoE ao0bobyxs 400%g dgHo dogdgo.

07.0599 §. gdu3goios agmools Ggyombdo. J. @ob-
hbymo hog@odsn guole @sdm@sGm®oygeo ©s 0b-
bHO9IgbGH 9o 3595, ©o9G0xRs0 F90055996¢)gd0.

180599 (. Bo@otws golobyxggdo J. dgbmog-do (yo-
obobyxs 250-bg dgB0 dogdg0, @oMop s dgoogedgbBgdo).

220699 §. Bo@omws aobobxggdo Logo®mgxmdo (yoo-
Lobys 250-%g dgBo dogdg0, @oMogs Igw03odgbRgdo).

13-140899 §. beabs@og®o (aoolobyxs 1500-dwg do5d30).

150899 §. dobdode (goobobys 2000-bg dgBo dogd-
300053l396909em0) begol mbowsb 2050 3.

16.08.99 §. 9JL3gm0i0s yo@sgows dobdo®mEsb oo-
@0l Jo@o@dmosh Ms0mbgddo (Lyao goobobyxs 750-by
3930 353930) bwgol wmbowasb 2300-2400 3.

170999 §. bo@otes 3md3emgdbygdo godm g 93900
mndoaolols g3sB@mbm dogdgms Labendo.

16.1099 §. ho@otips aobobyxggdo ygdgmdo (yoo-
Lobyxs 200-dpg do3dg0, @otogs dgw035396@9d0).

2000 VIR0

26.022000 §. J pomc0 asobobyxos 500-bg dg@o dog-
‘30, oMoy s Igpozodgbdgoo.

23.03.2000 §. sbognam@o. asolobyxs 30 ds3dg0.

01.042000 §. 3o@bgygemols ®-bo Lmg. [gdodgo ao-
390> Lolbeool Log@omm sbsgnobo, 0bliE@ydgbdgaro

359m 338093900 9dmbgmaons, 9b3ggomma®ads s
Lbgo. by aoobobys 1500 303930 o dmdgen gano.

15042000 §. yy@xssbo 3mddemgdbygdo gobobyxggdo,
3o0Lobxs 1200-dg 53930 woMogws dgw035dgb@gdo.

29.042000 §. J &gbomogo (gob@egsl Neb6) goolob-
xo 300-3g dogdgo.

05-06-07-2000 §. gobobyxygmos sgdsgols jmenmbools
b5gdg900.

20.07-28.07.2000 §. Fgbgmol dogdgms Lobando go-
Lobygemos 60 dogdgo.

21-22-23.072000 §. o65Tol @-bo Lemg. Lsgog-mobs
s LodBegoool @-bol s@lsb@gmms Lgmaol dog-
dzms goliobyxggoo.

7-8082000 §. dobdodiem-d9Tgdo goolobyxs 1925 dogdgo.

2001 YIR0

15032001 §. goobobyxs ©o gmd3egdlygdo aodmjg-
@ggs hoyBodws Aybmogol sbm@ol Jo@bbols msbsd-
YOHmIgaoms do3dg9d0.

23.062001 §. aoobobyxs ©s 3md3engdbyg@o godmgg-
93> hoyBodws Oybmogol sbmEol Jodbbols msbsd-
YHmIgaoms do3dg9d0.

14-15-16.09.2001 §. ds@o@ol @-bo bme. Lso®mdy, §o-
0 gebggo, @mbo, mdhs, bobo, bgysbo,bsJdoyms. gs0lob-
xo 2500 d53dg0.

2002 VIR0

10032002 §. sbogoam@o  gsobobyxs 250  bdsgdgo.
20.04.2002 §. Lowbomol @-bo gsoliobys 450 dogdgo.

23-24-25-262002 §. byeom (sko®s) Lods@@®os® Jmb-
056 gOmoE g50lobys 600 dogdgo s 100 dmb@@oano.

27-28-29.06.2002 §. J. mdoeolo 20 - dobG@ogms
3@ 030006035, 10 -d53dgms dmenoganobogs, 11 -6539-
gms 3mgnogaobogs gooliobyxs 400 ds3d30.

16-17-18-19.07.2002 §. gopm@ol bgmds (sx3bobgmo)
3o0bobxs 250 dogdgo. 3-4-5-6.2002 §. dms-mgdgmo. ©og-
gom, mdogom, gbodm. gsolobys 200 dsgdgo.

2003 VIR0
5032003 §. Ladbg-xogobgmo goolobys 1250 dogdg0.
17.04.2003 §. §g@mgobo aoobobxs 450 ds53d30.
20.05.2003 §. dm@xmdo aoobobyxs 870 dogdgo.
25.06.2003 §. doms-omygdgmo aoobobys 320 dog-dgo.
30.07.2003 §. dobdodrer ao0bobys 630 dogdgo.
20.082003 §. Bgb@oxmbo goobobyxs 210 dsg3dg0.
2008 Fgeo I LemEos@y®o,g30emaoq@o ©s geobogey-
&0 3905¢®Mos 7092003 §. byamoo goolobys 290 dog-
‘dg0. 15.102003 §. @oks ao0bobys 170 dogdgo. 18.102003 §.
©dsbolio asolobys 180 dogdgo.

2004 VIK0

do@@0-53Moo-dsobo:  golido, audxssbo, mgasgo,
obdg@o, wopmegbo, Lombowmo, dmwdg, sb3obds, sbogn-
30obyg, dmexmdo, mdogoobo, bglEogmbo, bodsysyeno,
dosmyds asolobys 1728 ds3dg0.

10.05.2008 dombgyao asobobyxs 300 dogdgo0.

17.05.2008 wdgmo asolobyxs 450 dogdgo.

18.05.2008 sbsdgbo aooliobys 250 dogdgo.

2005 VIR0
dombgyymols Mga0mbdo, gsolobys 700 ds3dgo o
800 dmb@@oo.

2026 Byemo




LGOS IS0, I3MMELLMBd3O0I&S0

LS 30603950 3IROIS 0D

18 ogeolbo golido 450 dogdgo0.

8 mpmddgdo dgbgmol Msombo 300 dogdg0.

14-15-16 o @mddgmo @gbBgbo 850 dsgdgo o 200
dmbs@o.

2006 VIR0

2006 Faools 18 mgodgmgognls 3enobogsdo ho@omws mos
3560l g asobobxs Fbo@godms gogdodol 20 mxsbo.

do@mBdo @os oMol g, asobobyxs @@Emagomms
100-bg dg@o dsogdgo.

3@ogndo Logy@sdmdo  ganhgdol Imbsfoagmbdom
hoBo®s sJz0o.

31 3s50LL . Agbmogdo goolobys 450 dsgdgo.

1-2 0g60bl 0bly-do hos@o®s @os ool ©my. yo-
obobys 400 bs3dg0.

o0 Bog@Bomom 3mblyam@sEos ©s gaobogm @o-
SMASAMA0YE0 35dm 3ge0 93900.

9-10 0gbolils 3olidol @sombdo ho@oms yoliganomo
3oL0bxg9%0. (goolobxs 300 d53dg0.

1 0geolls bobgognols Go0mbdo mddo dmbsfoeng-
0o 500 303930 ao0lobys. bgd®gdog@-mBmddgmdo ao-
obobys 120 d53dg0.

bmgddg®mdo ao0olobyxs gu@bsgol@ms 100-200 myxsbo.

2007 VIR0

dombgymo. gRsbe dmﬁlrg] o30S hoygBodws 110
b53dgl.  godmgmobebgb  Ljm@mombomn  osgsmgdygaro
45373900. 2059350 glidsbpgdgdo s dgmmeydo Gg-
308960530960 bodgy@boemm gobyym@ymols ﬂabobab.

gdgmo. 3oblgm@oios hoy@omws 280 bdogdgl.

obodgbo. 3oblge@oios hoygdomms 85 dogdgl

2008 YIR0

1 0gbolo — @os oMol g (ao0lobys 200 dogdgn)

2 ogbobo mgpwy dg5@ (yoobobyxs 300 d53dg0)

14 0gbolio sbdg@o (JoduEmds — goolobyxs 450 dog-

‘30, O0Igenmoi hoydodwom gdwgao 3odm g g39d0

Igaeol wAYL 9Jmlgm3dos, g3y ©s Lbgs. wemogos dg-
Loosdols Igeogsdg@gdo

27 ogbolbo — LoJodmggeml Lgdaool swmygbs

20 spg30L@Hem — Stop Russia/ ogmgmols sJios

1 LgdBgddg®mo — Stop Russia/ mdognolio xodgol ofios

4 0JHmddg@o @os goMol g gmblym@ocos, yo-
dmggengggdo: Iaeol @@L gJmbimaos, g3 ©o Lbge.
Ygps IbsBgdgdols s bgargbgdols dmwgslggools dob-
BgO-geoobo bdogdggdobomgob.

6 093990900 d9dsbols genobogodo gRslim oo-
Lbobys 110 bdogdgo, @mdgaomsi hog@otipsmn dgdwgao

dodmggergggdo  dggmol @Gl gobgmdos, g3y ©o
bbgo. @o@moges dgbodsdols dgwogedgdgoo

2009 VIR0

13.06 bodydo aoolobxs 750 dogdgo.

26.12 do@olobm 80 dogdgo.

ey ©J3090d0 Lya asbobyxyeos 92750 dog9-
30 5 5molMmbdom bobdoIglyaro. LsggendmJdgom oi-
(30900 3MdgErEgds.

2010 Yo0

4 0genolio — @os go®ol mddo womydgmms mxsbols
V930900 (goolobyxs 50 d53330)

10 ogarolio — go@omgmo. aoobobyxs 200 dogdgo ©s
@0asm dgo0 35996 gd0.

4 bmgddg®o — Fdobes ggmomdlaby®o dgug msdsdols
Lgmas 3obbombols dog3d39d0. ao0bobys 50 dogdgo.

34 ©93993g60 — go0bobyxs L3mm3dgho 400 dogdgo.

2011 VIR0
1 ogbolio — ao0lobyxs 200 dogdg0
24 09399990 — ao0lobxs 200 dogdgo

—~/ 9 /
2012 VIR0

1 ogbolio — ao0lobyxs 250 dogdgo
2707 — mgeoogo, 1108 — jo@oggomo
22 09399090 — ao0lobyxs 250 ds3dg0

2013 VIR0

1-4 0gbolo — mdogobo, bsmydo, am@0, mgenogo — yo-
obobyxs 1250 ds3dg0

17-21 093935900 — mdoanolio — asolobyxs 350 dogdgo

2014 VIR0
1 0gbolo — mdogobo — asobobys 150 dogdg0
28 03990900 — mdognolio — goobobys 50 dogdgo

2015 VIR0

1 0gbolio — mdognolo — goobobyxs 320 ds3dg0

4-5-6 093990900 — hbeOMTYgl Goombol bogeado —
3d0bobyxs s goboGodgdyeo odbs 1300 3530960

2016 VIR0

3o0bobyxs 3035 dogdgo
2017 VIR0

3o0bobyxs 1305 do3dg0
2018 VIR0

ao0bobyxs 200 ds3d30
2019 VIR0

ao0bobyxs 250 ds3dg0
2020 VIO

3o0Lobxs 95 dogdgo
2021 VIR0

3o0bobyxs 100 dogdg0
2022 VIR0

3o0bobyxs 30 dogdg0
2023 VIR0

3o0bobyxs 250 b53d30
2024 VIL(0)

3o0bobyxs 450 bogdg0
2025 VIR0

3o0bobyxs 300 dogdg0

deg >J30gddo Ly ysobobyxs 230 500 ds3dg0
go ogjb(*)ﬂmog bobdodglgemo. LodggerdmJdgom ojizog-
0 HMIYRR YOS

LMGOSRIB0O 3IR0DdBHAN0L RdG30L BMEROL 303
BOBOIFIRNNS 3(M6BIMIEBNT0 KRS 10 OIS0

I 30bgg®gbzos ,,hg9bmsb gohmsw o®{dyby 939my-
Lo dmdogenols Ggogmds

0LVI9Y9. I  3mbggmgbios
300md0560 Joggolins

25XI199. I 309bx39619b300 @356 a0 g3060do3e-
@0 J0doMmengdobo 3g0s@®osdo s dobo 39@L3gJdogs™

XXI boggaboli 3geos@®os — obgogoomdols 3Gm-
BogodHhogol dgeozobow gbws 0Jgab.

01.VI2000. IV 30mbg39@ 9600 ,,hobslobowsb dogdg0l
9B 9o 9bes 0gml oy

271112001, dgbgge®s Lobsgrbm ©odiggeol mgol-
o ,,005LG e ammgsbo ©sdbsds399d0, Jomo R gdy-
50 > Ogommds

01.06.2001. V(XIX) 3mbggmgbios ,,806;{73605@0 b53d-
305 o330l Log@msdm@obm wwolswdo™

30.03.99. 01.06.2000. 01.06.2001. ,,653dgms 3 37@bsg M-
b XXI Loyygybgdo™ Loddmboydo Nel, Ne2, N\

23.04.99. 01.06.2000

,»058dgms 33900 XXI Loy g9bgdo” Loddmboydo Nel, Ne2

»XobdOmgemo  bogdgo

2026 Byemo




LGOS IS 0.

LS 3<L0603I90

N0 XS

20.05.99. 01.06.2000

»OOMM3gogao bimems” Loddmboygdo Nel, Ne2

17.12.99. ,,993mg30b300mbol  @ospabmb@ogolbs  ©s
3396bsarmbdols bsgombgdo”

01.06.2000. sbhognasb@s 3gwos@@ms XVII 3mbyg-
[CRIYELN

28.02.2001. g&Homdarogo badgibogdm 3mbagdgbios
»O9L30AOSHMA D 585 JISMS MYM5300l o J@oeey-
@0 Logombgdo 3gwos@@osdo™.

01.06.2001. ,,hobslobosb d53d3L gragds o4zl ogml
o370 boddmboydo Nel

01.06.2001. ,,653930, 3boGIEO ©s Mxoby@o dogro-
©mdS* boddmboydo Nel

01.06.2001. ,,hsbobobosb 30393l ygengds ol ogml
o370 boddmboydo Nel

13.02.2002. ,,505305601 296mdols 3B Mg @0

10.03.2002. sbogoam@o. ds@mbobodgdgeno Lolidgeno
Leomdolol™ 3Ggbgb@sios.

6.112002. Log@msdmdobom  3mbggdgbizos  mgdsaby:
1»0993030b30EMmBon s bogmogdgdoms gwols jmbl-
B0BYE0IH0 Ind@o@mdom o535 dYmmms Lsdgoo-
3060 s LmEosgy®o 3GMden 9dgdo”.

7.112002. Log@msdm@olim 3mbygmgbios mgdsby: ,,me-
bogmeomo 069394309001 mobsdgdmgg ©39dHgdo”.

4.04.2003. 39@0o@B®00l sJH s yco bsgombgoo. IX
306896 gbi0o.

1.062003. T 0bdg®bgH-gmbxgdgbios (X Lodgibog-
OM-3G5JHogyeo  3mbgggbios) Lmaosgy®o  3gwo-
>G®00l o330l BMbeo YRsbmw 1dz9dl s Moy gdls
35bgonl ,,bmEosaygdo 3gos@@os s gg@dbogls ,,lim-
(30SEDYM0, GO MF0YMA0 ©s JE0bogy®o 39E0s@®0s”
(d9dogds  LmEosgy®o, bsdgooiEobm, 3gosamaos®o,
ALoJmamyog®o, gloJos@@ogao, Ggmmoyoygdo s Lbgs
>JB@og®o s 3Gmdagdydo Lsgombgdo)

19.12.2003. LoJo@mggenml ds3d3ms 3oM©o mamams
I gmbydglo.

1.06.2004. II Log@msdm@olio 0b@gmbgd-3mbaghgb-
(305, 39053 ®00l o>JBys@y®o Lsgombgdo

22.10.2004. 30bgg®9bizos mgdaby: ,,39000@®00ls o]
Ao g®o Logombgdo”, @mdgemoi gdwgbgdmes bm-
3odSE@Y@0  3gosd®ools 3G bowgb@ol, 2g969&03mbols
30JAM@ InOmTg0bols bomgar blimgbsb.

1.06.2005. 3g@0s@®ools sJ@s@y®o Logombgdo XIV
3Mbx90gbz00.

9.092005. 06.,dgMomB0 II Logdmsdm@obm 3mbegmgb-
(305 »,X5bdAmgeo bogdgo ddgomdosbo goggobos™.

1062006. Lm@osgng®o  3gos@@ools ©sgol gembools
XIV 306539696300 ,,390005¢®00L 5JGge®o bsjombgdo™.

12.12.2006. sbognasb@s  3gos@@ms XV 3mbgg-
@gbios. 07.122007. b3pgy XVI 3mbgg@gbios. jo®oo-
maemyons I gmbydglo.

2008 FIKR0

2 o0gbobo Lm@osgy®o 3gwos@@ools XVIIL 3mbgg-
[CRIYELD

6.102008 2@ 3o yoligeromo Loddmboydo — Js®ensdyg-
Aol xobo330L  3m3oBgBo (Mms® mmodg) + Lodkml
§9309%0. ©ggbogoms dogogbols bogombgdol dmggodgds

07.1008 3mbggmgbzos ,003930L ©s dmbodwols”
3oOom@maoy®o bgjaos (mdognolo)

20.1208 Lmgoseg®o 3goos@@ools @sgol gmbools s
ESMNS g@mmdgoogo 332 306539096305 (mdognolso)

23.1208 ESMNS 39dsbo@otigemo  ©g3s@@odgb@ols
306839696305 (ndogrobo)

24.12.08 3mbggc9bizos ,,@Fdgbs ©s (3MEbS” o@os
-0l dmbsFomgdom (mdognobo)

1-2 0ogbolo 2009 XX 3mbyg®gbios
18 ©g399d9m0 2009 XXI 3mbggdgbios.

2010 VIR0

01.06.10 b3pg-ol XXII ©o bodo@mggerml gmobms
I gmbygdgbioo.
03.12.10 3@mg. 0. ggoksdol 85 Fanolowdo dodwg-
bogno Loogdogngm 3mbegmgbios.

2011 YIK0
01.06.11 L3g-oll XXVI 3mbgggdgbios.
23.12.11 B3wg-ol XXVII 3mbggdgbios.

2012 ¥IK0
01.06.12 L3a-ols XXVIII 3mbxg®gbios.
21-22.12 b3pg-ol XXIX 3mbyg@gbios.

2013 VIR0
01-04.06.13 L3g-oll XXX 30bg909bz00.
17-2112.13 13peg-oll XXXI  3mbggdgbios.

2014 VIR0
01-02.06.14 L3y-ol XXXII 3mbggmgbios.
27-28.12.14 L3wg3-ol XXXIII 3mbggdghios.

2015 VIR0
01.06.15 b3peg-oll XXXIV 3mbgggdgbios.
1112.15 b3wg-oll XXXV 3mbggdgbos.

2016 VIR0
01.06.16 L3peg-ob XXXVI 3mbggmgbios.
09-10.12.16 L3pg-ol XXXVII 3mbggmgbios.

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

2018 VIR0
01.06.18 L3wx-oll XL 3mbggdgbios.
07.12.18 b3peg-ol XLI 30bg9®9600s.

2019 VIR0
01.06.19 b3pe-ol XLII 3mbggdgbios.
14.12.19 3wa-ols XLIIT jmbygdgbios.

2020 VIR0
310520 b3wx-oli XLIV 3mbggcgbios.
20.1220 b3pg-ob XLV 3mbggdgbios.

2021 ¥IK0O
01.06.21 b3pe-ol XLVI 3mbggdgbios.
18.12.21 L3we3-ol XLVII 3mbg3gdgbos.

2022 VIR0
01.06.22 13g-ols XLVIID 30bggcgbizos.
241222 b3peg-ob XLIX 30bggcgbios.

2023 VIR0
310523 b3pey-ol L 3mbggdgbios.
24.12.23 b3pg-ol LI 3mbygdgbios.

2024 VIR0
01.06.24 b3pe-ol LII 30bg9®96300.
22,1224 b3pg-ob LII 3mbggmgbios.

2025 YIR0
310525 b3wpe-ob LIV 3mbggdgbios.
20.1225 L3y-oll LV 3mbggdgbios.

J3MN<Md30I&0
3IROIS 0D
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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,Omalo,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.

Ist 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)

1st of September, Tbilisi — STOP RUSSIA (meeting of chain)

4th of October — free consultations and examinations. Painters
and artists master classes were held.
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were given out.

2011.

2012.

2013.

LS 06030 3IROSG 0D
6th of December — 110 children were examined in Bergman 2016.
Clinics with echoscopy of abdominal cavity, ECG and other. 3035 children were examined.
2017.
13.06.2009, Khashuri — 750 children were examined. 1305 children were examined.
26.12.2009, Barisakho — 80 children were examined. 2018
200 children were examined.
4th of July — Open door day for family members of war victims
(50 children were examined). 2019. .
10th of July, Karaleti — 200 children were examined and medicines 250 children were examined.
2020.
4th of November — St. King Tamar orphanage children were examined. : ;
3-4th of December, Tbilisi— 400 sportsmen children were examined. 95 children were examined.
2021.
1st of June, Tbilisi — 200 children were examined. 100 children were examined.
24th of December, Tbilisi — 200 children were examined. 2022.
30 children were examined.
Ist of June, Tbilisi — 350 children were examined. 2023.
22th of December, Tbilisi — 250 children were examined. 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. 2024. .
450 children were examined.
2025.

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 ,Tbilisi — 150 children were examined.
28th of December, Tbilisi — 50 children were examined.

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

300 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 230 500 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. 11 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

20.12.2025. SPPF LV 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 -
LDS Charities institutions of Georgia” OVIZ[IIOO%IV/XH
Production of essential (indispensable) amino acid rich 01013112
CRDF/GRDF2010w natural energetic beverage “Iveriuli-phyto” and its e
effectiveness in sportsmen 2010
BO@dol, 32563Gmgen. bo3ge0(3060 3G5]G0gobms6 @Sz Todgdamo Ly~ 01013112
©53gols ©s beg. adL3gB@e/bsdggobom  BmBloba@gmds  (mg@s3o- 2011' i
2bé4965. LoBobob@GHe «amo JGeqgogno) 2011 §.
BB@8ol, 32569Gmgen. > bs8gmoobe 365J§ogobmsb debgg'ﬂm‘)gb'ggno Lo 01013112
3goLs> @5 Lo, 7bénbg. adL3gBEm/ Lodggobom ImBLobydgmds (mgBodosy- 2012' ’
LsBoboliGerem o 3degogoo) (CPV 85121000) 2012§.
STEP 2012 “From Idea to the Market”” Innovation Forum
CRDF/GRDF2012w Apipuri - Bread enriched with Amino acids, Minerals 01.01.-31.12.
and Vitamins FIMG#02/13 2013
Social Pediatrics Protection “Childern and adolescents social- psychological and 1998-Prezent sdo
Foundation (SPPF) medical- prevention measures in Georgia”.
. . . J 03ogoobBo Lgmgools sbsgob dsgdgms Lgmgmom-
izCIaL::Ed]atg;;ErOteCtlon Bol, d>mo Goly xaa8adoL a>dmgmgbs oo 2003- Prezent [ o6
undation ( ) 367396090 webolidogdsbo
Social P(?diatrics Protection bodoGomggeme 3dogho do3Bgol potgdy - Georgia | 5015 prozent SGs
Foundation (SPPF) Without Hungry Children
Social Pediatrics Protection 3dmadsds: L lgomol s dsmol Lsdgoogober 3gdlier- >6s
Foundation (SPPF) Bagools ﬂVgaag)o ?@mgbnﬂgo 365&?5@%601}0)321}“ 2019- Prezent
Monitoring the health of Ukrainian || 236506ge0 @@magogn 3539306 ©o 8mbsdoms 2022 2022 505
refugee children and adolescents %5630 mgenmdols JmboBm@obyo March-present
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4330M3MJ3I2JdY CHARITY ACTIVITIES
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FROM 1980 UNTIL TODAY WE PROVIDED FREE EXAMINATIONS FOR
230 500 CHILDREN. CHARITY EVENTS ARE GOING TO CONTINUE.
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In the year 2017 joint charity actions of the FRONTERA
and the Social Pediatrics Protection Fund

The rallies were organized by Ivane Tskhomelidze (Direc-
tor of the FRONTERAS Social Projects), where the popula-
tion (up to 400 beneficiaries) provided qualified medical ser-
vices in different regions of Georgia (Nikozi, Ozurgeti,
Dedopolis Tskaro Thilisi, etc.).
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Director of Social Projects Frontera Eastern Geor-
gia lvane 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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Director of Social Projects Frontera
Eastern Georgia Ivane Tskhomelidze and

the President of the Social Pediatrics Pro-
tection Fund Giorgi Chakhunashvili or-
ganized free medical examinations in dif-
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.
InThilisi and in Tskaltubo where the doc-
tors of different profile will provide free
aid to the local population.
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JOINT ACTIONS OF THE “GEORGIAN ACADEMY
OF HUMANITIES AND ARTS” AND THE “SOCIAL -~
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The joint actions were reported live from

Shindisi and Karaleti by Honorary Doctor of the
“Georgian Academy of Humanities and Arts” Mr.
Vaniko Tskhomelidze
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Children’s Security Through Science
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Association of Georgian Pediatric
Cardiology

01302060 20-21.12.2025 TBILISI

1 3RIBOHIN0 LLRMIS
I PLENARY MEETING -
10.30-13.00
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(Euroscience Georgian National
Section)
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Discussion of the Subjects
Mentioned during the Conference,
Planning Future Organizational Sub-
jects (,The Academy of Humanitarian
and Art Sciences of Georgia -30")
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Euro,ﬁ
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dobo ©o boggHLE G gdal dSborn-
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Free Medical onlain consultation
12.21..2025 14:00-20:00

©Goa@s sbamo Bm8Ggdo:

= addgoo ,bmEosmyGo 3gmo-
3@®05” o guMbomgdo — ,35333-
@ 3dHRoMEmad”, ,bmz0sen o,
93O@MOPA0 S jemobogy@o 3g-
©0@ns”, ,Internaciona Journal
of Pediatrics”, ,06@g6s@0mbom
Journal of Pediatric Cardiolology”.

©0©o 33@emds 3mbggMgbzaolb
93900 5J@0® 8mbobocengl.

The conference worked produc-
tively and adopted the relevant wor-
king resolution for the year 2025:

1. It is very important that the
main values of the 12.20. 2025.
conference, like the internet confe-
rence held in Tbilisi

2. Along with traditionally experi-
enced scientists - not only doctors,
youth from other institutes and uni-
versities, including foreigners, took
part in the conference. They made
up more than 95% of the partici-
pants.

3. Magazines were printed and
placed on the website. N58 of ,So-
cial Pediatrics” newspaper was de-
dicated to the conference.

4. Certificates were sent to all
participants of the conference

5. It should be noted that the re-
ports of the previous and this con-
ference were printed in new issues
of the journals.

As we can will receive — ,Social
Pediatrics” newspaper. Also, ma-
gazines — ,Pediatric Cardiology”,
,Social, Ecological and Clinical
Pediatrics”, ,Internaciona Journal
of Pediatrics”, ,international Journal
of Pediatric Cardiolology”.

JMEBVIGIBBNNL 06&IGEIS-3IGLNS
ELECTRONIC VERSION
www.sppf.info, www.esgns.org
E-mail: info@sppf.info

Thanks to all participants of
the conference
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Page - Medical & health

Thilisi, Georgia |

Tel.: 558 75 8598

E-mail: Pediatricianbros@gmail.com
Inst: pediatricianbros

WELCOME

Il p::::" https://www.tiktok.com/@pediatricianbros?_t=8dau6SckcAE& r=1
redmed.ge/ka/eqimi/konstantine-chaxunashvili/25957/1?selectedLanguage=ka
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2026 BIRL HINOIGNO ILIM3I3L ORIBIN(0 &IF3NL BIEOMHRIEIBOL.

EUROSCIENCE GEORGIAN NATIONAL SECTION IS ACTIVE.

ACADEMIES WORKED FRUITFULLY IN 2025.

EDITORS BOARD WISHES THAT THEY WILL KEEP UP THE PACE.

LINAMIITML L3 I6IINLATZITISM SIBENIATIIMN J43STIM

GEORGIAN ACADEMY OF NATURAL SCIENCES
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Modern technological civili-
zation increasingly frames its
relationship with the natural
world in terms of mastery and
control. In the contemporary era
of accelerating technological
advancement, humanity incre-
asingly positions itself as master

NATURE KNOWS: SYSTEMIC INTELLIGENCE, SELF-ORGANIZATION,
AND THE REORIENTATION OF SCIENTIFIC PARADIGMS

ABSTRACT

PAATA J. KERVALISHVILI

Georgian Academy of Natural Sciences (www.gans.ge)

of scientific paradigms—from
domination toward dialogue,
from linear extraction toward
circular integration, and from
reductionist fragmentation
toward systemic coherence.
Such a transition is not anti-
technological; rather, it calls for a

organization, circularity, resili-
ence, and adaptive optimization
across scales from quantum

structures to ecosystems. By
examining biological networks,
thermodynamic principles,

evolutionary optimization, and

and architect of the natural biomimetic  innovation,  the

world. Yet beneath this narrative

deeper science aligned with the
structural grammar of natural

paper proposes a reorientation

of control lies a more profound
recognition: natural systems
embody a form of systemic
intelligence forged through 3.8
billion years of evolutionary
experimentation. This paper
develops the conceptual thesis
encapsulated in the phrase
“Nature Knows.” It argues
that nature’s knowledge is not
mystical but systemic—em-
bedded in processes of self-

inteligence. The future of
sustainable civilization depends
on our capacity to recognize,
interpret, and cooperate with
the knowledge already encoded
within natural systems.

Keywords: systemic
intelligence, self-organization,
biomimicry, resilience, circular
economy, complexity theory,
sustainability paradigm
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Writer Sevarion Nadiradze was
born on October 11, 1962, in Thilisi. He
graduated from Thilisi State University,
philological department. His literary
activities started from young age: his
poems were published in Georgia and
abroad. In 1989, S. Nadiradze publis-
hed the first book of poetry , Two Sho-
res”; A book of poetry ,Monologue of

Winter” (2002) consists of three po-
ems: ,Abel, Cain’s brother”, ,Star and
Magi”, and ,Starting in Our Hearts and
Finishing in Love”. In 2003, the...
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SUMMARY

THE GEORGIAN ACADEMY OF HUMANITIES AND ARTS SCIENCES -
32 YEARS OF INTELLECTUAL AND CULTURAL LEADERSHIP

G. CHAKHUNASHUVILI,
President of the Georgian Academy of Humanities and Arts

In 2026, the Georgian Academy of Humanities and Arts Sciences marks the 32st anniversary of its institutional founda-
tion, representing more than three decades of distinguished intellectual, cultural, and academic contribution. Established
in 1994 during a period of profound political and social transformation in Georgia, the Academy emerged as a vital platform
for independent scholarly inquiry, artistic innovation, and ethical reflection.

Throughout its history, the Academy has united historians, philosophers, linguists, literary scholars, artists, and cultural
theorists in a shared commitment to preserving national heritage while advancing contemporary humanistic thought. Its
activities have significantly contributed to the protection and promotion of the Georgian language, the interpretation of
historical memory, and the development of interdisciplinary academic dialogue.

A central component of the Academy’s contemporary vision is the active engagement of younger generations. Through
open competitions, mentorship programs, research grants, artistic residencies, and inclusive academic initiatives, young
scholars and creative professionals are encouraged to participate actively in both national intellectual life and regional cul-
tural development.

The Academy also plays an important role in cultural diplomacy and international academic dialogue. By foste-
ring partnerships with foreign institutions, supporting translation projects, and promoting Georgian scholarly and
artistic production internationally, it strengthens Georgia’s presence within the global cultural and intellectual com-
munity.

Looking toward the future, the Academy prioritizes independent thinking, institutional development, cultural dialogue,
and public engagement. Its enduring mission is to harmonize tradition with innovation, national identity with international
cooperation, and academic rigor with social responsibility. The thirty-one-year legacy of the Georgian Academy of
Humanities and Arts Sciences demonstrates the continuing importance of the humanities and the arts in shaping both na-
tional consciousness and global cultural understanding.

Keywords: Georgian Academy of Humanities and Arts Sciences, humanities, arts, cultural diplomacy, academic dia-
logue, national heritage, international cooperation, intellectual leadership, cultural identity, scholarly exchange.
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NATURE KNOWS: SYSTEMIC INTELLIGENCE,
SELF-ORGANIZATION, AND THE REORIENTATION OF
SCIENTIFIC PARADIGMS

ABSTRACT

Modern technological civilization increasingly frames its
relationship with the natural world in terms of mastery and
control. In the contemporary era of accelerating technological
advancement, humanity increasingly positions itself as master
and architect of the natural world. Yet beneath this narrative
of control lies a more profound recognition: natural systems
embody a form of systemic intelligence forged through 3.8
billion years of evolutionary experimentation. This paper
develops the conceptual thesis encapsulated in the phrase
“Nature Knows.” It argues that nature’s knowledge is not
mystical but systemic—embedded in processes of self-orga-
nization, circularity, resilience, and adaptive optimization
across scales from quantum structures to ecosystems. By
examining biological networks, thermodynamic principles,
evolutionary optimization, and biomimetic innovation, the
paper proposes a reorientation of scientific paradigms—
from domination toward dialogue, from linear extraction
toward circular integration, and from reductionist fragmen-
tation toward systemic coherence. Such a transition is not
anti-technological; rather, it calls for a deeper science aligned
with the structural grammar of natural intelligence. The
future of sustainable civilization depends on our capacity to
recognize, interpret, and cooperate with the knowledge
already encoded within natural systems.

Keywords: systemic intelligence, self-organization, bio-
mimicry, resilience, circular economy, complexity theory, sus-
tainability paradigm

PAATA J. KERVALISHVILI
Georgian Academy of Natural Sciences (www.gans.ge)

1. INTRODUCTION: BEYOND THE
ILLUSION OF CONQUEST

Technological modernity often describes progress in the
vocabulary of domination—rivers are “tamed,” genes “edited,”
and planetary resources “extracted.” Yet scientific advances
in ecology and complexity reveal that humanity remains
embedded within a networked biosphere governed by ther-
modynamic and evolutionary constraints (Capra 1996; Mead-
ows 2008).

The proposition “Nature Knows” expresses the recognition
that natural systems encode adaptive solutions refined by
evolutionary selection. Evolution operates as a distributed
optimization process without central command (Kauffman
1993). What appears as design is emergent order arising
from local interactions governed by physical law and selective
retention.

The question, therefore, is not whether humanity can
manipulate nature, but whether it understands the systemic
consequences of doing so. (Prigogine 1984; Ramsden, Ker-
valishvili 2008; Odum 1994; Holling 1973; Benyus 1997).

2. EVOLUTION AS LONG-TERM
OPTIMIZATION

Life on Earth represents approximately 3.8 billion years
of iterative experimentation. Natural selection preserves
configurations that maintain dynamic stability within changing
boundary conditions (Maynard Smith 1982).
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Figure Nel1. Multi-scale representation of systemic intelligence
in natural systems. From molecular self-organization to ecosys-
tem-level nutrient exchange, order emerges through decentralized
interactions governed by thermodynamic constraints and evo-
lutionary optimization.

Biological structures exhibit remarkable efficiency:

- Fractal vascular systems minimize energy expenditure
(West et al. 1997).

- Photosynthesis approaches near-quantum efficiency in
energy transfer (Blankenship 2014).

- Ecosystem nutrient cycles close material loops, reducing
waste accumulation (Odum 1994).

Unlike human engineering, which frequently externalizes
entropy in the form of pollution, biological systems internalize
and redistribute material outputs.

From a thermodynamic perspective, living systems
maintain order by dissipating energy gradients
(Schrodinger 1944; Prigogine and Stengers 1984, Kerval-
ishvili, Michailidis 2012). Nature’s “knowledge” thus re-
flects compliance with physical constraints while maxi-
mizing persistence.

3. ECOSYSTEMS AS DISTRIBUTED
INTELLIGENCE NETWORKS

Forests exemplify emergent coordination. Mycorrhizal
networks enable nutrient transfer and stress signaling
among trees, enhancing collective resilience (Simard et
al. 2014). No central controller directs this exchange.
Order arises through decentralized feedback loops.
Fig.1).

This phenomenon corresponds to principles of self-or-
ganization in complex systems (Nicolis and Prigogine 1977).
Resilience theory further demonstrates that ecosystems
maintain functionality through adaptive cycles of growth,
collapse, and renewal (Holling 1973).

Key properties of ecosystem intelligence include:

- Redundancy and modularity

- Nonlinear feedback mechanisms

- Adaptive self-repair

- Circular nutrient flows

Such characteristics contrast with linear industrial systems,
which often lack redundancy and exhibit systemic fragility
(Meadows 2008).

4. SCALE RESONANCE: PATTERNS ACROSS
MICRO AND MACRO REALMS

Nature exhibits recurring mathematical structures across
scales:

- Fractal geometry in river basins and vascular networks
(Mandelbrot 1982).

- Spiral dynamics in galaxies and biological growth.

- Symmetry-breaking phenomena in phase transitions
(Anderson 1972).

Self-organization emerges when energy flows through
matter under constraint. Whether in galactic clustering or
protein folding, systems evolve toward locally stable config-
urations (Prigogine and Stengers 1984).

The recurrence of scale-invariant structures suggests
that nature operates through universal organizing principles
grounded in symmetry, conservation, and minimization of
free energy.

5. LINEAR ECONOMIES AND
THERMODYNAMIC LIMITS

Industrial civilization largely follows a linear throughput
model:

Extract - Produce - Consume - Dispose

This model ignores the second law of thermodynamics,
exporting entropy into ecological systems. By contrast,
ecosystems operate cyclically, reintegrating matter into re-
generative loops (Odum 1994).

The circular economy concept attempts to emulate bio-
logical metabolism (Ellen MacArthur Foundation 2013). How-
ever, circularity is not merely ethical—it is structurally
necessary for long-term viability within finite planetary
boundaries (Rockstrom et al. 2009).

Nature’s intelligence eliminates the concept of waste.
Human sustainability efforts must converge toward similar
closure of material cycles. (Fig.2).

( Extract —» Produce —» Consume —> Dispose )

v
( Linear Industrial Throughput )

Producels -Consumels - Decomposels

Circular
Bio; pgocal
Metabolism

Figure No2. Comparison between linear industrial throughput
systems and circular biological metabolism. Biological systems
internalize material outputs into regenerative cycles, enhancing
long-term stability.
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6. BIOMIMICRY AS EPISTEMOLOGICAL SHIFT

Biomimicry formalizes the practice of consulting nature
as mentor rather than resource (Benyus 1997). Engineering
innovations inspired by biological systems include:

- Gecko-inspired dry adhesion systems.

- Termite mound—based passive building ventilation.

- Slime mold—inspired transport network optimization.

Such approaches illustrate that technological advancement
need not oppose ecological coherence. Instead, it can extend
evolutionary principles into human design domains.

Biomimicry represents a shift:

From extraction - to emulation

From control = to partnership

From fragmentation - to systems integration

7. HUMILITY IN THE ANTHROPOCENE

Humanity’s technological capacity—nuclear physics, syn-
thetic biology, artificial intelligence—has reached planetary
impact scale. Yet climate instability and biodiversity loss
reveal limits of reductionist intervention (Rockstrém et al.
2009).

Complex systems exhibit nonlinear thresholds and tipping
points (Scheffer 2009). Interventions based solely on short-
term optimization risk destabilizing larger systemic equilibria.

Recognizing that “Nature Knows” implies epistemic hu-
mility: knowledge of parts does not guarantee mastery of
wholes.

8. TOWARD A DIALOGUE-BASED
SCIENTIFIC PARADIGM
A reoriented paradigm integrates:

1. Systems thinking (Capra 1996)
2. Thermodynamic realism (Schrédinger 1944)

REFERENCE LIST

Thermodynamics

Sustainable Innovation

a

Evolution Complexity

Figure Ne3. Conceptual framework for a dialogue-based
scientific paradigm integrating thermodynamic realism, evolu-
tionary optimization, and complexity theory to guide sustainable
technological development.

3. Evolutionary optimization (Kauffman 1993)

4. Resilience frameworks (Holling 1973)

Science must evolve from mechanistic fragmentation to-
ward relational integration. (Fig,3).

Human intelligence is not separate from nature—it is an
emergent property of natural evolution. Therefore, the
future of innovation lies not in transcending nature, but in
deepening alignment with its organizing principles.

9. CONCLUSION

“Nature Knows” encapsulates a scientific recognition:
natural systems encode structural intelligence shaped by
physical law and evolutionary refinement. Sustainable civi-
lization depends on interpreting and cooperating with these
principles rather than attempting unilateral domination.

Listening to nature is not romanticism. It is advanced
systems science.
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ON CERTAIN POORLY STUDIED FEATURES OF
THE PARASITE DIENTAMOEBA FRAGILIS

Protozoology is a biological discipline that exists at the
intersection of several sciences. Protozoa are considered si-
multaneously as eukaryotic cells and as independent organisms.
At the same time, protozoan cells, as biological models, make
it possible to investigate numerous cellular phenomena:
mitosis and cytokinesis, meiosis, the processes of replication
and transcription, organelle reproduction, endocytosis, the
functions of biological membranes, and many others. From
this perspective, several characteristics of the unicellular
parasite Dientamoeba fragilis are of particular interest to us.

Dientamoeba fragilis belongs to the class Zoomastigophora,
which includes amoeboid organisms possessing or lacking flagella.
Although this organism exists only in an amoeboid form, it is nev-
ertheless assigned to this class on the basis of ultrastructural and
immunological similarities. Dientamoeba fragilis belongs to the
trichomonad lineage rather than to the amoebae. It is a parasitic
protozoan of the human intestine whose life cycle and transmission
mechanisms remained controversial for many years.

Of particular interest was the existence of a cystic form,
since cysts enable many intestinal protozoa to survive in the
external environment and spread through the fecal-oral
route. We reviewed numerous studies in which authors ex-
amined historical microscopic preparations and described
precystic and cystic structures characteristic of Dientamoeba
fragilis. These findings may be regarded as important evidence
supporting the existence of a cystic stage in the development
of this parasite. The studies emphasized that the observed
structures morphologically corresponded to compact, rounded
forms with a thick wall and condensed cytoplasm, which are
typical features of the encystment process. According to the
authors, such forms may represent an adaptive mechanism
for increasing resistance to environmental conditions.

At the same time, the evolutionary and biological signif-
icance of encystment within the Parabasalia group has been
discussed, suggesting that the existence of a cystic form in
Dientamoeba fragilis is entirely plausible from a phylogenetic
perspective. One of the strengths of these studies is that
similar forms were identified not only in historical preparations
but also in specimens from the archives of the Centers for
Disease Control and Prevention. The authors found cyst-like
forms in two out of thirteen series of preparations. This con-
siderably strengthens the hypothesis that the cystic form
truly exists and is not merely an accidental artifact.

Very interesting immunofluorescence experiments were
also conducted in cultures. The authors observed small

DAVIT TSKHOMELIDZE, LASHA TCHELIDZE
TSMU, Department of medical biology and parasitology

round forms (approximately 5 im in diameter) that did not
exhibit fluorescent staining, whereas trophozoites fluoresced
intensely. The researchers suggested that this phenomenon
may be associated with cyst wall formation and changes in
antigenic expression.

At the same time, 20-80% of Dientamoeba fragilis tropho-
zoites found in human feces are binucleated, which may
indicate that mitosis has been arrested at the telophase stage.
It should also be noted that binucleation is observed in protozoa
belonging to the phylum Ciliophora, organisms that possess
cilia during at least one stage of their life cycle and contain two
types of nuclei: one macronucleus and one or more micronuclei.
It is noteworthy that only one ciliate, Balantidium coli, parasitizes
humans. The macronucleus is usually elongated and kidney-
shaped, whereas the vesicular micronucleus is round. As in
the case of Dientamoeba fragilis, transmission of B. coli from
one host to another also occurs through cysts.

Binucleation is also characteristic of Giardia lamblia, a
representative of a non-trichomonad flagellate genus. The
bilateral symmetry of this genus distinguishes it from many
other protozoa. The posterior part of the trophozoite of
Giardia lamblia is rounded, while the anterior part is conical
and dorsoventrally flattened. The ventral surface is concave,
and much of it is occupied by a binucleated adhesive disc,
with one nucleus located in the center of each half. It should
also be noted that the trophozoite of the parasite divides
longitudinally, and its organelles divide in the following se-
quence: nucleus, adhesive disc, and cytoplasm.

In Giardia lamblia, the presence of two nuclei is an
anatomical characteristic, whereas in Dientamoeba fragilis
several explanations have been proposed for the occurrence
of binucleation within the cell:

DELAYED CYTOKINESIS

The most widespread explanation is delayed cytokinesis;
that is, the nucleus divides, but the final division of the
cytoplasm (cytokinesis) may not be fully completed, resulting
in a single cell with two nuclei. The same idea may also be ex-
pressed differently by stating that telophase is “arrested” in
this case. Ultimately, this phenomenon in Dientamoeba fragilis
may be regarded either as a normal reproductive stage or as
a temporary cellular condition preceding rapid division. Both
nuclei are often nearly identical in size and chromatin
distribution, suggesting that they are functionally active.
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A SYNCHRONIZATION PROBLEM

This hypothesis implies that karyokinesis (nuclear division)
and cytokinesis are not completely synchronized. Consequently,
the cell temporarily retains binucleation until it completes
the process of division.

ADAPTIVE SIGNIFICANCE

Some researchers suggest that binucleation may provide
certain advantages, including increased RNA transcription,
rapid protein synthesis, and a faster response to environmental
stress. All these features may be highly important for the
parasite when it encounters the unstable environment of
the intestine.

Cyst

Precyst

Trophozoite

Another interesting phenomenon observed in these or-
ganisms is that the trophozoite swells when placed in water
and subsequently returns to its normal size. During the
swollen state, numerous cytoplasmic granules exhibit Brownian
motion. This characteristic of the parasite is known as the
“Hakansson phenomenon” and is sometimes used for iden-
tification purposes. We posed several logical questions and
present possible answers below.

»JIv0I30

1. Why does the trophozoite swell in water?

Most likely, when the trophozoite enters a hypotonic
environment (for example, ordinary water), water rapidly
enters the cell by osmosis, causing the cell to swell. The cy-
toplasm becomes more transparent, and the granules become
more clearly visible.

2. How does the cell subsequently regain part of its
original size?

The cell most likely possesses some form of osmoregulation
and membrane ion channels. However, it should also be
noted that Dientamoeba fragilis does not appear to possess
a contractile vacuole as well developed as those found in
free-living amoebae.

3. Why is Brownian motion so clearly visible?

Summary During swelling, the cytoplasm becomes less
viscous. The granules gain more free space, and their move-
ment resembles dancing. It is also interesting to consider
the possibility that Dientamoeba fragilis may undergo tem-
porary disassembly of the cytoskeleton or changes in ionic
balance during this process.

Thus, Dientamoeba fragilis is a truly fascinating organism
because it combines several features that do not entirely fit
within the classical framework of protozoan biology. The
binucleation of trophozoites and the “Hakansson phenomenon”
are clear examples of this. No less interesting is the fact that
the existence of a cystic form in Dientamoeba fragilis appears
to be entirely plausible from a phylogenetic perspective.
One of the major strengths of the studies reviewed is that
cyst-like forms were identified not only in historical prepa-
rations but also in specimens from the archives of the
Centers for Disease Control and Prevention. The authors
found forms corresponding to cysts in two out of thirteen
series of preparations. This considerably strengthens the
hypothesis that the cystic form genuinely exists and is not
an accidental artifact.

We would also like to note that played an important role
in directing our attention toward the possible existence of
the cystic form of Dientamoeba fragilis. Initially, we were
uncertain whether this parasite was capable of forming
cysts. However, when we asked artificial intelligence whether
Dientamoeba fragilis could produce a cystic form, we received
a positive answer, despite the fact that many modern
textbooks still state that the cystic form of Dientamoeba
fragilis has not yet been identified.
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SUMMARY
ON CERTAIN POORLY STUDIED FEATURES OF THE PARASITE DIENTAMOEBA FRAGILIS

DAVIT TSKHOMELIDZE, LASHA TCHELIDZE
TSMU, Department of medical biology and parasitology

Thus, Dientamoeba fragilis is a truly fascinating organism because it combines several features that do not entirely
fit within the classical framework of protozoan biology. The binucleation of trophozoites and the “Hakansson
phenomenon” are clear examples of this. No less interesting is the fact that the existence of a cystic form in
Dientamoeba fragilis appears to be entirely plausible from a phylogenetic perspective. One of the major strengths of
the studies reviewed is that cyst-like forms were identified not only in historical preparations but also in specimens
from the archives of the Centers for Disease Control and Prevention. The authors found forms corresponding to cysts
in two out of thirteen series of preparations. This considerably strengthens the hypothesis that the cystic form
genuinely exists and is not an accidental artifact.

We would also like to note that played an important role in directing our attention toward the possible existence of the
cystic form of Dientamoeba fragilis. Initially, we were uncertain whether this parasite was capable of forming cysts.
However, when we asked artificial intelligence whether Dientamoeba fragilis could produce a cystic form, we received a
positive answer, despite the fact that many modern textbooks still state that the cystic form of Dientamoeba fragilis has
not yet been identified.
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CRISPR-CAS9: A REVOLUTIONARY FIND:
HOW GENETIC ENGINEERING WILL DRIVE THE FUTURE
OF MEDICINE AND CLINICAL RESEARCH

THE EVOLUTION OF GENETIC ENGINEERING: FROM NEOLITHIC
BREEDING TO CRISPR-CAS9

MOHAMMED SAFWAN,

Group-22, 2nd Semester, EUMD, Thilisi State Medical University, Thilisi, Georgia

Humans have an intuition and overwhelming curiosity of
the various mechanisms of life and nature. We are also
inclined to explore ways to utilize this information for the
larger benefit of humankind. Such is the case with the study
of genetics. The earliest form of genetic engineering is the
genetic hybridization of staple crops and cattle by the
technique of selective breeding.

Shortly after its apparent success, we used the same
technique to breed superior varieties of canines and pack
animals. Selective breeding is primarily based on the principle
of selectively breeding individuals with desirable traits to
procreate a progeny of individuals that possess desirable
traits from both parents. The desirable traits for hybridization
of cattle and crops were vitality, disease resistance, enhanced
nutrient properties, drought resistance and survivability.

These traits form the root of modern genetic research
till today. This was the most primitive form of genetic engi-
neering. Although, this method showed marginal improvisation
of cattle and crop quality, the development was still quite in
its infancy and there was no control over the combination
of traits in the resultant progeny. Furthermore, the process
involved a certain degree of associated risk of the formation
of unpredicted undesirable genetic mutations which may
contaminate the gene pool of the hybridized species.

The successful attempts of hybridizing superior quality of
crops, cattle and pack animals were dated back to the Neolithic
revolution in the last ice age, around 10,000 years ago. After
the discovery of the living cell in the mid nineteenth century,
Scientists have endeavoured nearly a century in researching
the components, composition and the bio-mechanisms of
the cell, including its replication mechanism by which the
cells maintain their identity in the progeny cells. After the dis-
covery of DNA by Friedrich Miescher in 1860, Decades of
meticulous research followed in which scientists attempted
to encompass the knowledge of DNA in entirety. The primary
objective of these research endeavours was to explore the
possibility of studying the genetic information encode within
the DNA and alter them to infuse desirable traits such as im-
munity, viral resistance, and drought resistance.

CRISPR-CAS9: AN ANOMALOUS DISCOVERY

CRISPR is the abbreviation for ‘Clustered Regularly Inter-
spaced Short Palindromic Repeats’ and ‘CAS’ is the abbreviation
for “CRISPR Associated proteins”. CRISPR was originally iden-

tified as a unique, peculiar DNA sequence chain which was
characterized by Palindromic sequences of lengths ranging
from 40-80 letters which are repetitive and interspaced with
spacer DNA, which are seemingly random DNA sequences
which scientists couldn’t determine the corresponding in-
terpretation of at the time of its discovery in the 1980’s.
Given below is a representative example of a palindromic
sequence:

—
/AGCTCGA

A re-investigation in the early 2000’s into these DNA se-
quence chains led to the conclusion that they were in fact
the secondary defence mechanisms of the Bacteria cells
against bacteriophage and viral DNA. In the case of a
sustained infection the bacteria cell’s CAS protein records
the chemical signature of the viral DNA in the form of DNA
snippet which would be embedded into the CRISPR chain.
These snippets were the ‘random sequences’ which were
classified as spacer DNA. This CRISPR chains produce copies
of RNA that bear the bacteriophage or viral DNA signature.
These RNA copies bind to CAS-9 protein which than acts a
scout and remains on a lookout for genetic material with
identical DNA signature. In the event of a repeated infection,
The CAS-9 protein detects a matching signature and imme-
diately obliterates the bacteriophage or Virus. This action
could be compared to the human immune system’s memory
of antibodies.

Given its extraordinary simplicity and its failsafe nature
to be able to eliminate bacteriophage threats with surgical
precision, CRISPR is certainly an astounding anomalous char-
acteristic of bacteria.

Until 2012, Scientists recognized CRISPR as a peculiar
anomalous character of archaea and bacteria such as E.
Coli. However, In 2012, Scientists discovered that thisanom-
alous mechanism can actually be manipulated as a gene
modifying tool. The possibilities are endless, We now have
the means of manufacturing a cure for genetic diseases,
modify the genetic composition of cells of plants and animals
to integrate desirable traits and eradicate undesirable or
faulty genes. Cas-9, The RNA binding protein acts like a pair
of molecular scissors which can be reprogrammed to target
a specific gene and disable it by destroying it. We can pro-
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gramme Cas-9 protein to target a specific gene by binding
the RNA protein with the chemical signature of the targeted
DNA. We can effectively deactivating or suppressing the
faulty undesirable gene in this way. We can use this technique
for treating retroviruses, Cancers and genetic disorders as
simply disabling the causal genes would suffice to treat the
patient suffering from them and provide a lasting cure. We
can further extend the utility of this tool by using the entire
CRISPR mechanism itself to perform the replacement of
faulty and undesired genes with healthy genes with desirable
traits. Cas-9 can be used to snip the undesired gene whereas
the CRISPR chain will replace it with a healthy, modified
gene with the desired trait. Although this concept is still a
prototype, there is still a beacon of hope for its success and
the possibility of creating a future free of the curse of
genetic disorders.

GENETIC ENGINEERING TOOLS
PRECEDING CRISPR-CAS9

CRISPR-Cas9 is the latest and most reliable genetic engi-
neering tool available to scientists. This tool is however not
the first ever gene editing tool invented. A variety of crude,
primitive gene editing tools preceded the emergence of
CRISPR-Cas9. In the early 1960’s, Scientists tinkered with
plants in an attempt to alter plant genome by irradiation of
plants using ionizing radiation such as gamma rays and X-
rays. The goal was to use the radiation to cause random
mutations and eventually obtain a genetically modified
plant with an altered genome which contains a desirable
trait. This experiment was treated as trial-and-error operation
which means that obtaining a genetically altered plant with
desirable traits was purely happenstance and necessitated
multiple repeated experiments. Despite this unreliable char-
acteristic, this technique was considered a breakthrough in
the scientific community at the time as it gave us a deeper
understanding of the delicate nature of our genes. We now
know that electromagnetic radiation exposure makes us
vulnerable to developing genetic mutations that may lead
to developing various types of cancers. In the 1970’s,
scientists experimented by inserting novel DNA snippets
into bacteria, plants and animal cells in lab cultures. These
were merely experiments intended to study the effect of
the insertions and to study any responses that the cell may
initiate in conjunction with the inserted DNA. In 1974, a
historic milestone was achieved by the successful birth of
the world’s first genetically modified organism, a baby
mouse. This was achieved by infusing the embryo of the
mouse with a foreign DNA snippet during IVF. This milestone
led to the standardization of mice as a universal scientific
research tools for genetic research, study of effects of mi-
crogravity on living organisms, and other experimental en-
deavours requiring clinical or lab trials on living organisms.
In the 1980’s, the first instance of the commercial use of
genetic engineering was established by the patent of a ge-
netically engineered microbe which was engineered to
absorb oil.

The patent recipient was Professor Ananda Mohan
Chakravarty, an Indian-American Microbiologist who had an
excellent academic portfolio inclusive of extensive genetic
research. He had applied for the patent of a microbe which
he described as a “Multi Plasmid Hydrocarbon Degrading
Pseudomonas”. In the early 1990’s, the scope of genetic en-
gineering broadened to include development of genetically
modified food crops. In 1994, the world’s first genetically
modified food was developed by the introduction of a ge-
netically modified tomato which was genetically engineered
to have a longer shelf life than existing commercially produced
tomatoes by insertion of gene that suppresses the secretion
of rotting enzymes. This tomato was colloquially branded as
‘Flavr-Savr tomato’ implicating the goal of preserving the
flavour of the tomato by extending shelf life. Around the
same time, Scientists further studied the use of genetic en-
gineering as an application of medicine. The first application
was the experimental treatment for maternal infertility. It
was a complex clinical procedure that involved insertion of
a specific DNA snippet from another donor ‘parent’ into the
egg prior to fusion of sperm during in vitro fertilization. Al-
though ethically controversial, the treatment was a resounding
success in medical community, resulting in the first human
being born with 3 genetic parents. Following these successful
applications, scientists embarked on a flurry of experiments
to explore the use of genetic engineering in a wide variety
of fields using domestic animals as a standard choice of
research tools such as fishes, frogs, livestock, and etc. Some
of these experiments led to development of intriguing or-
ganisms such as glowing zebra fish, translucent frogs dubbed
as “seethrough frogs”, featherless chickens and many others.
In addition to the above, the era preceding the advent of
CRISPR-Cas9 had seen the development of various remarkable
genetic engineering techniques, such as:

Zinc finger nucleases

Modified Lentivirus Delivery System

Transcription Activator Like Effector Nucleases (TALENS)

CRISPR MECHANISM IN ARCHAEA
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CRISPR-CAS9 IMPLEMENTATION IN MEDICINE RNA, Derived from combining CRISPR-RNA (crRNA) and Trans
i icati - ) activated CRISPR-RNA (tracrRNA).
i Yiecical applicatior, WWe e a modlfied deactivares Currently, CRISPR-Cas9 mechanism in medical application
“dead” Cas9 protein and couple it with a specific Guide belongs to one of the following approaches:

1. dCas9 + gRNA + Activator protein = Activation of target genes
2. dCas9 + gRNA + Inhibitor protein = Silencing of target genes

SUMMARY

CRISPR-CAS9: A REVOLUTIONARY FIND: HOW GENETIC ENGINEERING WILL DRIVE
THE FUTURE OF MEDICINE AND CLINICAL RESEARCH

THE EVOLUTION OF GENETIC ENGINEERING: FROM NEOLITHIC BREEDING TO CRISPR-CAS9

MOHAMMED SAFWAN,
Group-22, 2nd Semester, EUMD, Tbilisi State Medical University, Tbilisi, Georgia

CRISPR-Cas9 Application in Medicine:

At present, CRISPR-Cas9 applications are largely in R&D phase awaiting approval for clinical trials. However, We have
two cases of CRISPR-Cas9 application in medicine which are selfexplanatory with regards to the potential of CRISPR-Cas9
and its positive impact in healthcare.

Casgevy and Lyfgenia are the world’s first instances of CRISPR-Cas9 application that had received FDA approval in 2023.
Both of these gene therapies target Sickle Cell Disease (SCD), a hereditary genetic disorder which causes long term
difficulties and lowered quality of life for patients.

Earlier treatments were focused primarily on management of symptoms, an approach that has its limitations in
long term. The only possible cure preceding genetic therapies, was bone marrow transplantation, which is an invasive
procedure and requires a donor that is compatible with the patient. Given the above difficulties, Casgevy and
Lyfgenia are game-changers in treating SCD more efficiently. Given the success of Casgevy and Lyfgenia, We can use
the same principle and reasoning and develop various genetic therapies using CRISPR-Cas9 for other diseases that are
prevalent amongst the human population. Listed Below are some examples of CRISPR-Cas9 applications as a possible
genetic therapy:

1. Treatment of Hereditary genetic disorders
. Treatment of Leukaemia
. Treatment of Cystic Fibrosis
. Treatment of Huntington’s
. Treatment of Cancer
. Treatment of Muscular Dystrophy
. Treatment of Mosquito Borne diseases (Malaria, Dengue, ZIKA)

. Treatment for Thalassemia

cONO UL WN
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Does Cancer Ever Help You?
YOUR IMMUNE SYSTEM THINKS SO

EVOLUTIONARY BENEFITS e P53 DUAL ROLE e IMMUNE BOOST POTENTIAL
ADITYA SRIRAM  GROUP:4 MED BIO PROJECT

THE CANCER PARADOX DETAILED ROADMAP
® 240M Year Persistence: Present since dinosaur eras. Part1
e Immune Selection: Immune system chooses to ignore Evolutionary Survival
via CD47. Warburg, metabolism, and ancient calorie cycles.

@ Ancient Evidence: Turtle osteosarcoma (240M yo) and T-Rex.

Part 2
e Pragmatic Switch: Hypothesis for metabolic crisis man-

The p53 Complexity

agement. Genome guardian meets master metabolic regulator
e Metabolic Defense: High-glucose suppresses immediate g g ’
immunity. Part 3
e Evolutionary Question: If no benefit, why not deselected? Immune Tolerance
[A] Ventral femur Dorsal fermur Calculated risks and potential vaccine benefits.

MODERN LIFESTYLE TRIGGER

75% Metabolic Syndrome
Obesity and chronic inflammation drive the majority of
modern oncogenesis cases.

15% Infections: Viral/bacterial links.

10% Hereditary: Inherited mutations.

Sugar Link: High glucose — immune suppression.
Diabetes Risk: 2x cancer and COVID severity.

WARBURG EFFECT MECHANISM

e Hyper-Uptake: 10-100x glucose uptake rate.

e Glycolysis — Lactate: Aerobic fermentation.

e Organ Protection: Prevents glucose toxicity.

e Safe Byproduct: Lactate used as storable fuel.
e Crisis Marker: Lactate measures cancer extent.

Image courtesy of JAMA Network®

John Claras (2023) | DOI:10.58489/2836-3582/008

[@gﬁﬁ{:ﬁ’:&ﬂm] Metabolic Hyper-Efficiency: LAl
The Warburg Pathway ...~ ok
1 ¢ 10-100x Glucose Uptake Y
[B Glycolysis J » GlVCOlYSiS — Lactate (With 02) [ Normal CellOxidative ]
« Toxic Glucose into Safe Lactate Phosphorylesion
e Suppresses Normal Cell Metabolism

—l ¢ Lactate as Universal Fuel ’7

Fossilized

B ——

Pyruvate —
Lactate (PFK-1)

S "‘a;__ gt -
Ancient Metabolic Stress Warburg Activation Modern Adaptation?
(240M+ years) (Metabolic Syndrome) (Survival Vs. Disease)

2026 Byemo




LGOS IS0, I3MMELLMBd3O0I&S0

LS 30603950 3IROIS 0D

/43

ANCIENT CALORIE MANAGEMENT

Summer Bloom
Cancer cells facilitate fat storage during high-calorie periods.
Winter Pruning
Low glucose triggers cancer apoptosis, conserving energy.

Modern Failure
Year-round calories break the natural apoptotic cycle.

ORCHESTRATED REGULATION

Primary Inhibition
The primary tumor secretes inhibitors to suppress sec-
ondary (metastatic) colonies, maintaining central control.

Environmental Control
In embryonic microenvironments, cancer cells revert to
normal tissue functionality, proving contextual behavior.

THE INFECTION LINK

e Tasmanian Devils: Contagious biting tumors.

e Immune Priming: Cancer triggers granulocytes.

e Survival Tradeoff: Training immune systems in real-time.
® 15% Metric: Significant infection-linked incidence.

HIGH-FAT PARADOX

Vascular Protection
High-fat diets trigger leukemia-like cells (AML models)
that surprisingly reduce vascular plaques.

e Leukemia Link: High fat diet association.
e Organ Shielding: Prevents arterial damage?
e Sacrificial Tissue: Blood vs organ health.

240 MILLION YEARS OF VALUE
Dorsalfeu :

@ Ventral femur

.08
P

Image courtesy of JAMA Network @
& 2019 American Medical Association

e Turtle Osteosarcoma: Proto-turtle findings.
e T-Rex Lymphoma: Fossilized evidence.

® Pre-Industrial: Self-limiting cycles.

e Modern Era: Chronic activation failure.

PART 1 SUMMARY

Cancer = Metabolic Crisis Manager
A pragmatic tool to convert toxic glucose into safe fuel,
store energy seasonally, and prime immunity against pathogens.

1 NTERACTIVE AUDIENCE POLL

75%

Metabo -c Sy drome ink
Data suggests cancer persists as a tool for
managing metabolic crises.
1s cancer an adaptation?

v" YES - Evolu ionary Adaptation
v" NO - Biological Accident

P53 - THE GENOME GUARDIAN

e Guardian Role: DNA repair and apoptosis.

e Metabolic Hub: Regulates energy availability.
e Mutated: Found in 50% of all cancers.

e Diabetes: Impaired p53 function links.

HIGH-GLUCOSE REGULATOR

Abundance Control
In high-nutrient states, p53 blocks glycolysis to prevent
toxic cell proliferation.

The Warburg Bypass
Cancer cells "silence" or mutate p53 to enable the high-
speed fuel consumption of the Warburg Effect.

THE DUALITY OF P53

Feature Wild p53 Mutant p53 (The Ally)
(The Guardian)
Primary Role DNA Repair & Stress Adaptation &
Cell Suicide Survival
Metabolism Blocks Glycolysis | Promotes Nutrient Uptake
Stress Response Stops Cycle Accelerates Adaptation
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METABOLIC SYNERGY

Balanced Growth
Active p53 maintains a controlled, beneficial response
to nutrient surges.

Uncontrolled Growth
p53 loss leads to chaotic, purely destructive Warburg
metabolism.

Metabolic Teamwork
In crisis, the body recruits p53 mutation to facilitate
urgent energy shifts.

ANCIENT METABOLIC ROOTS

Pre-Modern 2026+
Managed seasonal Target for p53-
famine cycles. restoring vaccines.
© © © ©
240M+ Years Modern Day
Conserved role in Diabetes doubles
metabolic sensors. risk via p53 loss.

THE VACCINE TARGET

g-‘t:-ﬂ:‘::;:
SN
I
Mutant p53 is the ultimate neoantigen target for next-
generation immunotherapy.
By training T-cells to recognize the adaptive metabolic
switch, we can re-engage systemic surveillance.

THE BALANCE SCALE

Ancient Benefit
Controlled metabolic switch managed survival during
nutrient instability.

Modern Risk
Constant high-calorie environments break the switch,
leading to uncontrolled malignancy.

PART 2 SUMMARY

p53: Guardian + Metabolic Ally

Beyond DNA repair, p53 dictates nutrient flow. In modern
chronic states, the body’s metabolic ally becomes an uncon-
trolled liability.

IMMUNE TOLERANCE

CD47 Marker
A “Don’t Eat Me” signal that the immune system delib-
erately tolerates for crisis management.

Calculated Ignore
The body allows tumor growth to drain toxic glucose,
training immune cells on real-time threats.

wang dendrdc cells

NEOANTIGEN TRAINING

e Neoantigens: Train broad immunity. e
e Live Vaccine Model: Real-time de- -
fense. adgvant

e Cross-Immunity: Protective synergy.

dendritc cells carryng the necantgen actvate T cells,
which can attack and kil necantgen -contanng cancer cells

M i d .-._-.)'O
= m“ - ° . l
&

. ‘.,Da.p |

S

.=t

g

UCIR.org

GRANULOCYTE SYNERGY

Infection Prime
Cancer + Infection = massive granulocyte mobilization.

Host Resilience
The immune system "learns" from localized tumors to
handle systemic germ threats.

BODY
NORMALIZATION

o Embryonic SAC: Cancer
reverts to normal.

e Tolerance Model: Mir-
roring pregnancy.

e Healing Logic: Cancer as
repair attempt.

THE BREAKING POINT

75%

Broken Tolerance
Chronic inflammation and calorie abundance override
the system’s “Pragmatic Switch,”
turning a survival tool into a terminal disease.

RESTORING BALANCE

Metabolic Tuning
Low-glycemic

Normalization
Taming

fuels. the environment.
© © © O
p53 Vaccines Calorie Cycling
Immune Simulating
restoration. winter.
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PART 3 SUMMARY

Immune’s Calculated Risk
CDA47 tolerance isn’t a failure, but a tactical ignore. In modern
nutrient-rich states, this calculated risk results in systemic failure.

BENEFITS COMPARISON

Scenario Mechanism Evidence
Seasonal Fat Storage / Calorie Winter Tumor
Accumulation Apoptosis
Metabolic Glucose to Lactate Warburg High Uptake
(Organ Protection)
Immunity Neoantigen Training Primary Suppression

IMAGE SOURCES

THE ACTION PLAN

o Low-Glycemic Diet: Stop the surges.

e Exercise: Metabolic clearing.

@ Calorie Cycling: Prune excess cells.

e Mediterranean: Anti-inflamma-
tory focus.

ADAPTATION OR ACCIDENT?

75% metabolic link suggests a purpose in our ancient design.
Thank You
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ABSTRACT

In this article we’ll address how P53 protein acts as the
“Guardian of the Genome,” forming a complex network of
cellular responses to maintain genetic stability. We will
explore the multifaceted role of P53, starting with its
activation by stressors like DNA damage or ROS. We also ex-
amine how this defence is compromised, either through
direct mutation or viral interference. How it plays the
intriguing role as a “molecular hitman,” and undoubtedly
fascinating functions as a “two-edged sword”in clinical
settings like trauma cases. This project addresses Peto’s
Paradox, investigating why large animals like elephants rarely
develop cancer despite having more cells. Turning toward
diagnosing, we discuss p53 as a “perfect liquid target” for
emerging precision medicines. Finally, we highlight the Up-
coming Al projects transforming the field.

E-mail: d.tskhomelidze@tsmu.edu

Keywords: P53 protein, genome, DNA damage, cancer,
Peto’s Paradox, Al projects

BACKGROUND

P53 was discovered by Arnold Levine, David Lane, and
William Old independently in 1979 [1]. P53 (named for its
53- kilodalton molecular mass) is a transcription factor
encoded by the TP53 gene on chromosome 17. known as
“Guardian of the Genome” as it maintains the genomic
stability. Initially scientists assumed it as an oncogene, as
found bound to a virus which causes tumor in monkeys but
after a decade, was actually rediscovered as a mutated
broken version of tumour. In 1993, was named as “The Mol-
ecule of the Year”. Over-expression: - unnecessary apoptosis;
Under-expression:- tumour.
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ACTIVATION OF P53

Table 1: Role of P53 in unstressed and stressed cell.

Unstressed Cell Stressed Cell

e P53 acts as a transcription factor that turns on | e Enzymes like ATM (Ataxia Telangiectasia Mutated) are activated [2].

the MDM2 (HDM2 in humans) gene [1]. e ATM phosphorylates p53 at specific sites near the MDM2 binding
¢ The resulting MDM2 protein binds directly to p53 | domain. Now ATM phosphorylates MDM2 itself.

e MDM2 acts as an E3 ubiquitin ligase, | ® This negative charge (the phosphate) acts like moving two magnets
attached ubiquitin tags to p53 with the same pole together p53 and MDM2 can no longer bind.

¢ These tags signal the proteasome to degrade | ® p53is now stable and its concentration "rockets" up. It moves into the
the p53. nucleus and begins turning on genes for cell cycle arrest or apoptosis.

RESPONSIBILITIES OF P53

SENESCENCE
% (PERMANENT RETIREMENT) e
SAFE STOP

LS

”’ o —
ﬂ? &/7H NOIS\DAQ

Fig 1: Showing responsibilities of P53 (Source: Al-generated)

L ) ¥
. \ Ut — 1
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HOW ITS FUNCTION CAN BE LOST?

CONCEPT/MECHANISM MOLECULAR DESCRIPTI-OE.;'EFFECT ‘ CLINICAL EXAMPLE/CONSEQUENCE |

Stepwise loss of TP53 functionality. Total Loss of
% Cell typically starts heterozygous (one Heterozygosity (LOH).
L’;Eg&gg faulty/deleted allele, one functional allele). Cell loses the ability to trigger .
Function is maintained by the single wild-type apoptosis, leading to tumor
copy until a second, random event causes “Hit 2", = Progression.
p53 functions as a tetramer. The
A specific “missense” mutation in the mutant protein subunits are *g"
DOMINANT-NEGATIVE DNA-binding domain of one TP53 allele. incorporated into tetramers and _i._.-"*
MUTATION The cell produces both mutant and normal p53 actively “poison” or inhibit the function *{f
protein subunits. of the healthy subunits. Functlonal
p53 is lost even before "Hit 2°
Germline: Mutation is inherited (passed via sperm
or egg). Every cell in the offspring's body contains | Germline: Leads to hereditary
GERMLINE VS SOMATIC  the mutation (Hit 1). cancer syndromes. *
MUTATIONS Somatic: Mutation is acquired during an individual's = Somatic: Leads to sporadic
lifetime in a specific body cell (Hit 1) due to (non-inherited) cancers.
environmental stress or random replication error.
a8 A hereditary cancer syndrome caused by a Extreme risk of early-onset,
LI-FRAUMENI germline mutation in the TP53 gene. Inherited multiple cancers across diverse
SYNDROME (LFS) 2888 faulty allele means only ‘Hit 2’ is required for tissues (Sarcoma, Breast, Leukemia, 6 @
cancer in any cell. Adrenal Cortical - SBLA).

Fig 2: Indicating conceptual understanding, molecular description and examples. Source: [3]
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P53 AS A MOLECULAR “HITMAN”

Table 2: Role of P53 as a molecular “Hitman.

When p53 decides to do apoptosis, it targets
the MOM, with the goal of MOMP [4].

1. Transcription-Dependent (The Nucleus):

m p53 turns on the genes for BAX and BAK ;
and PUMA and NOXA.

2. Transcription-Independent (The Mitocho-
ndria):

m p53 travels directly to the mitochondrial sur-
face, binds to and inhibits Bcl-2 and Bcl-xL.

m With the "anti-death" proteins neutralized,
BAX and BAK are free to move and form phys-
ical pores in the membrane making it "leaky,"
allowing Cytochrome c to spill out and the
chemical signal is converted into a physical
"shredding" of the cell via Caspases.

Step 1: The Initiator (Caspase-9)

® Once Cytochrome cis in the cytoplasm, it binds to a protein called Apaf-
1. Together, they form apoptosome(“wheel of death”) which activates
Caspase-9.

Step 2: The Executioners (Caspase-3, 6, and 7)

e Active Caspase-9 then cleaves (activates) the Executioner Caspases, pri-
marily Caspase-3.

¢ The Shredding: Caspase-3 begins the. systematic destruction of the cell.

e It activates CAD (Caspase-Activated DNase), which enters the nucleus
and chops the DNA into fragments.

e |t destroys the Cytoskeleton, causing the cell to shrink and "bleb."

e [t flips Phosphatidylserine to the outer leaf of the cell membrane—a
"Eat Me" signal for macrophages.

HPV (HUMAN PAPILLOMAVIRUS)
CONNECTION WITH P53

P53 IS THE PERFECT “LIQUID” TARGET

P53 is the most frequently mutated gene in cancer; it

High-risk strains of HPV (specifically Types 16 and 18)
produce a specific oncoprotein called E6 [5]. The Goal is to
keep the host cell dividing to replicate its own viral DNA.
Now, p53 senses viral replication as “stress” and tries to
stop the cell or kill it. As the solution, HPV uses E6 to get rid
of p53. The Mechanism: The “Kiss of Death”- E6 binds to a
cellular protein called E6AP. This complex acts like a “heat-
seeking missile” for p53, binds to p53 and coats it in Ubiquitin
tags. These tags signal the Proteasome (cell shredder) to de-
stroy the p53 protein immediately.

PROCEDURE
Z __ METHOD

SAMPLE SOURCE &
\\."// REPRESENTATION

“—

TURNAROUND

TIME (TAT) pathologist analysis.

/X FEASIBILITY OF
%/ ) REPEAT SAMPLING
h S—

KEY DETECTABLE
ﬁ BIOMARKERS
(E.G., p53)

Fig. 3: Showing attributes of traditional tissue biopsy and liquid biopsy Source:[7]

monitor progression.

| status) in the sample.

“TRADITIONAL TISSUE BIOPSY'

INVASIVE. Surgical excision or core needle
insertion to obtain a solid tissue sample.

LOCALIZED SAMPLE. Obtains a ‘snapshot’
from one specific area of the tumor. May
s miss intratumoral heterogeneity.

LONGER (Days to Weeks). Requires
processing, sectioning, and specialist

LOW. Highly invasive and potentially risky;
challenging to perform sequentially to

TISSUE BIOMARKERS. Analysis of cell
morphology, protein expression, and
specific genetic mutations (e.g., TP53

acts like a “Molecular Fingerprint.”

Early Detection: p53 mutations often happen at the very
beginning of cancer. A liquid biopsy can sometimes “see” a
p53-mutated tumour months before a CT scan can find a
physical lump. Tracking “Clonal Evolution”: Tumours change.
A liquid biopsy can show if a tumor has developed a new
Gain-of-Function p53 mutation that makes it resistant to
the current chemotherapy [6].

NON-INVASIVE. Simple blood draw (Venipuncture) to
collect circulating tumor markers (e.g., ctDNA, CTCs).

SYSTEMIC SNAPSHOT. Captures DNA fragments
shed from all tumor sites (primary and
metastatic) within the circulatory system.

RAPID (Often <7 Days). Faster analysis using
advanced molecular techniques like
Next-Generation Sequencing (NGS).

HIGH. Minimally invasive; ideal for serial
monitoring, assessing treatment response, and
detecting minimal residual disease (MRD).

CIRCULATING BIOMARKERS. Detects
circulating tumor DNA (ctDNA) fragments and
Circulating Tumor Cells (CTCs) to identify
genetic mutations, including TP53.
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CRISPR-Cas9 vs. p53
2

AL

p53-MEDIATED
APOPTOSIS
(CELL DEATH)

( DOUBLE-STRAND

| BREAK DETECTED!

P53-A TWO EDGED SWORD

CRISPR-Cas9 vs. p53: The Gene Editor’s Greatest Hurdle
the CRISPR-Cas9 creates a DSB in the DNA at a precise location.
Then relies on the cell’s own repair machinery to fix the break,
allowing scientists to insert or delete genes [8]. p53 senses
DSBs (via ATM) and stops the cell from dividing. To p53, CRISPR
looks exactly like lethal DNA damage from radiation. In healthy
cells, p53 senses the CRISPR cut, immediately triggers Cell
Cycle Arrest or Apoptosis, killing the very cells scientists are
trying to cure. The editing efficiency becomes extremely low.
Studies found that the cells that successfully survive and get
edited by CRISPR are often the ones that already have a
hidden, faulty p53 pathway. They “cheated” the system.

Surgical Implication: If we use CRISPR to create genetically
engineered tissues for transplant, we may inadvertently be se-
lecting and multiplying p53-deficient cells, creating a high risk
that the “healed” tissue will turn into a tumor in the future.

CHEMOTHERAPY RESISTANCE: HOW P53
ACCIDENTAL HELPS THE TUMOUR

# Scenario A: Many chemotherapies and radiotherapies
work by damaging the DNA of the rapidly dividing cancer

Fig. 4. Indicating

criser O CRISPR-Cas9 vs.

LOOKS LikE . P53 (Source:
DAMAGE! Al generated)

cells, hoping to trigger p53-mediated apoptosis. If the tumor
has a mutant, dominant-negative p53, the “suicide trigger”
is missing. The tumour cells keep dividing. These tumours
are highly resistant [9].

# Scenario B: Sometimes, if the DNA damage from
chemotherapy is significant but not instantaneously lethal,
healthy p53 may prioritise Cell Cycle Arrest over apoptosis.This
forces the cancer cells into Quiescence or Senescence. They
stop dividing, but they do not die. These p53-arrested cancer
cells can sit inside the body, shielded from therapy. After the
treatment stops, these cells might re-enter the cell cycle,
leading to Cancer Recurrence months or years later.

THE CELLULAR RETIREMENT: SENESCENCE

The Mechanism: When a cell accumulates “wear and
tear” (shortened telomeres, oxidative stress, or chronic DNA
damage), p53 activates p21. The State: This forces the cell
into permanent retirement. The cell doesn’t die (no apoptosis),
but it can no longer divide. The Aging Link: As we age, these
“zombie cells” (senescent cells) accumulate in our tissues.
Because they don’t divide, our organs lose their ability to re-
generate after injury or surgery [10].

| p53'S STUPID MISTAKE: THE BLIROKEN GUARDIAN PROTECTS THE CANCER!

NO
APOPTOSIS

Fig 5: P53’s
stupid mistakes
(Source:
Al-generated)
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UPCOMING Al PROJECTS
- . :

PROJECT/TOOL

Al-HOPE-TP53 [16]

AlphaFold 3 [17]

Designing immune binders
for mutant p53 peptides.

Generative TCR [18]

Roswell Park
Strategy [19]

Fig. 6: Listing of Al based upcoming projects

PETO’S PARADOX

In 2015, researchers discovered while humans have one
copy of the TP53 gene (2 alleles), African elephants have 20
copies (40 alleles). Because they have so many “Guardians,”
elephant cells are incredibly sensitive to DNA damage. In a
human cell, p53 might try to repair a moderately damaged
cell. In an elephant cell, the massive amount of p53 protein
means the cell doesn’t even bother with repairs, it triggers
Apoptosis at the slightest hint of trouble [11]. Elephants
prioritize “Culling” over “Repairing.” They would rather lose
a few million cells than risk one turning into a tumor. Peto’s
Paradox teaches us that cancer is not an inevitable consequence
of size; it is a manageable biological problem [12].

TRAUMA X P53

Ischemia-Reperfusion (I/R) Injury: The Guardian as the Exe-
cutioner [13], Blood flow is temporarily stopped (Ischemia) and
then restored (Reperfusion) during a crushing injury to a limb, a
clamped aorta during aneurysm repair or organ transplant.

SUMMARY

PRIMARY ROLE

Clinical data interrogation
& hypothesis testing.

Modeling p53-DNA and
p53-MDM2 complexes.

Predicting lethal drug-pair
liabilities for mutant cells.

STATUS (2026) |

| Activein
Pancreatic/
Colorectal research.

Open for
research usage.

Validated in
Stanford/ALS
lab trials._ 3

| Clinical trials
underway.

Reperfusion causes a catastrophic burst of ROS. This sudden
spike looks like fatal DNA damage to P53. As a result, p53 chooses
Apoptosis on a massive scale, triggering the death of countless
healthy cells in the heart, kidney, or newly reattached limb.
Surgeons are now working on p53 inhibitors (Pifithrin alpha)
with the goal to temporarily “silence” the guardian, giving the
cells a chance to recover from the stress instead of instant
apoptosis [14]. Sometimes TBI and SCI can cause delayed neuronal
cell death (apoptosis) and poor functional recovery [15].

CONCLUSION

The journey from viewing p53 as a static guardian to a
target for Precision Medicine is currently underway. By
combining our understanding of cellular biology with Artificial
Intelligence, we can say that we don’t just study p53 mutations,
we outsmart them. The goal of modern medicine is that if we
cannot fix the broken p53 protein, we will use Al to build the
tools that do its job for it. In conclusion, p53 is far more than
just a tumor suppressor; it is a dynamic “molecular hitman”
and the primary gatekeeper of cellular integrity.
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THE SYSTEMIC FAILURE: INTEGRATING
MITOCHONDRIAL ENERGETICS, GUT-BRAIN DYSBIOSIS,
AND AI-DRIVEN DIAGNOSTICS IN THE GENDERED PATH

OF NEURODEGENERATION

ABSTRACT

Neurodegenerative diseases have traditionally been evaluated
as isolated, localized disorders of the central nervous system.
However, modern biomedical literature increasingly demands
a holistic approach that views neurodegeneration through a
highly dynamic, microbiological, and systemic lens. This paper
integrates macro-structural cerebral changes with microscopic
cellular demise, mitochondrial bioenergetics, and maternal in-
heritance patterns, focusing on the shared pathways between
Alzheimer’s disease and Leber Hereditary Optic Neuropathy
(LHON). Furthermore, this review addresses the gender-
dimorphic vulnerabilities governed by endocrine shifts and
the gut microbiome ecosystem (the estrobolome), concluding
with the predictive capabilities of multi-omics Artificial Intelligence
(Al) platforms poised to revolutionize early clinical diagnostics.

1. INTRODUCTION: DIFFERENTIATING
DEMENTIA AND COGNITIVE DECLINE

In clinical neurology, a foundational distinction must be
made between the clinical syndrome of dementia and specific
underlying neurodegenerative pathologies. Dementia is not
a standalone disease; rather, it is an umbrella term utilized
to describe a progressive cluster of symptoms characterized
by severe memory impairment, cognitive decline, confusion,
and operational dysfunction.

Alzheimer’s disease represents a distinct, idiopathic
pathological condition and serves as the primary driver of
clinical dementia, accounting for approximately 60% to 80%
of all diagnosed cases. While common etiologies include ad-
vancing age and genetic predispositions, modern clinical
tracking demonstrates that metabolic syndrome, lifestyle
variables, and prolonged, undiagnosed major depressive
disorder significantly accelerate systemic presentation.

2. MACRO-STRUCTURAL PATHOLOGY
AND CEREBRAL ATROPHY

The physical progression from mild cognitive impairment
to advanced neurodegeneration involves profound structural
reorganization of brain parenchyma. In a healthy state, brain
tissue is dense, well-hydrated, and metabolically robust. As
neurodegenerative pathology reaches severe stages, the
tissue undergoes severe desiccation and volume loss, re-
sembling a shriveled, brittle sponge.

This structural decline is characterized by marked overall
cortical atrophy and compensatory ventricular expansion. The
expansion of the fluid-filled ventricles in the center of the brain
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is a classic presentation of hydrocephalus ex vacuo. This
expansion occurs not due to active tissue growth, but as a
passive consequence of surrounding brain tissue vanishing.
Crucially, this cellular death begins early within the hippocam-
pus—the primary anatomical center responsible for short-term
memory encoding—resulting in early-stage cognitive deficits.

3. CELLULAR DEATH PATHWAYS AND
MITOCHONDRIAL BIOENERGETICS

On a microscopic scale, widespread parenchymal loss is driven
by two distinct mechanisms of cell death: apoptosis and necrosis.
Apoptosis represents an organized, genetically programmed
cellular suicide. Governed by regulatory proteins such as the p53
tumor suppressor pathway, an apoptotic cell carefully disassembles
its components internally, avoiding disruptions to adjacent cells.
Conversely, necrosis manifests as unprogrammed, chaotic cellular
murder. During necrosis, metabolic failure causes the cellular
membrane to rupture, resulting in an unmitigated spill of intracellular
debris that triggers severe, localized tissue inflammation.

This cellular collapse is rooted in a systemic energy crisis
within the cell’s primary power plants: the mitochondria.
Neurons are metabolically demanding cells that require sub-
stantial amounts of Adenosine Triphosphate (ATP) to power
the energy-dependent ion pumps required for synaptic sig-
naling and cellular homeostasis. In neurodegenerative states,
profound mitochondrial dysfunction occurs:

1. Complex | of the electron transport chain (ETC) expe-
riences structural or functional failure.

2. Intracellular ATP production drops below vital thresholds.

3. The accumulation of reactive oxygen species (ROS)
spikes, inducing severe oxidative stress.

When energy production drops below baseline levels,
cell survival pumps fail, activating p53 pathways and driving
neurons into premature apoptosis or catastrophic necrosis.

4. SHARED PATHWAYS: COMPLEX I CRISIS
IN ALZHEIMER’S AND LHON

While Alzheimer’s disease and Leber Hereditary Optic
Neuropathy (LHON) are clinically distinct disorders, they
share an identical molecular vulnerability: Mitochondrial
Complex | failure. In Alzheimer’s disease, this bioenergetic
battery drain occurs gradually over decades across the
cerebral cortex. In LHON, it manifests as an acute, sudden
energetic collapse localized within the retinal ganglion cells
of the optic nerve, culminating in rapid bilateral vision loss.

Because LHON is a primary mitochondrial DNA (mtDNA)
disorder, it strictly follows the non-Mendelian principles of
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maternal inheritance. The mitochondrial genome is inherited
entirely from the mother, as sperm cells shed their mito-
chondria during fertilization. Consequently, a mother carrying
an mtDNA mutation will pass it to 100% of her offspring,
whereas an affected father will pass it to 0% of his children.

Intriguingly, LHON exhibits incomplete penetrance, with
males statistically much more likely to exhibit clinical blindness
than females. This protection is hormonal: circulating estrogen
enhances mitochondrial respiration, cushions Complex | efficiency,
and lowers baseline oxidative stress. However, in aggressive
phenotypes known as LHON Plus, the bioenergetic network
failure extends past the optic nerve, producing widespread
neurological deficits that mimic multiple sclerosis or dementia,
illustrating the broad impact of systemic mitochondrial failure.

5. THE GENDER-DIMORPHIC LENS:
THE ESTROGEN SHIELD AND
DIAGNOSTIC MASKING

Epidemiological data reveals a clear gender imbalance in
neurodegenerative diseases, with women accounting for
approximately two-thirds of all diagnosed Alzheimer’s cases.
This dimorphism is heavily mediated by the loss of the neu-
roprotective “Estrogen Shield.” In female biology, endogenous
estrogen preserves cellular resilience by optimizing mito-
chondrial Complex | performance, promoting synaptic
plasticity, and suppressing microglial neuroinflammation.

During menopause, estrogen levels decline sharply. The
sudden loss of this hormonal shield leaves the female brain
highly vulnerable to underlying pathophysiological stressors.
Clinical tracking demonstrates that women with a shorter lifetime
estrogen window (associated with late menarche or premature
menopause) display a elevated statistical risk for cognitive decay.

This risk profile is further complicated by two distinct variables:

- Genetic Vulnerability: The Apolipoprotein E-S\varep-
silon$4 (APOE-S\varepsilon$4) allele is the strongest genetic
risk factor for sporadic Alzheimer’s disease. While carried by
both sexes, the allele acts with greater pathological aggression
in female biology, accelerating the hyperphosphorylation of
tau proteins into intracellular neurofibrillary tangles and
driving extracellular beta-amyloid aggregation.

- Metabolic Masking: Statistically, women exhibit a higher
baseline verbal memory capacity compared to age-matched
men. This verbal advantage creates a misleading diagnostic buffer
during early cognitive tracking. Female patients frequently achieve
high scores on standard clinical memory tests even while experi-
encing underlying cortical atrophy. This “metabolic mask” obscures
early neurodegenerative shifts, resulting in a delayed diagnosis
when the structural pathology is already advanced.

6. THE SECOND BRAIN: THE ESTROBOLOME
AND GUT-BRAIN DYSBIOSIS

To address these diagnostic gaps, modern medicine
focuses on the gut microbiome—frequently termed the
“second brain.” This complex gastrointestinal ecosystem
contains trillions of microorganisms across more than 3,000
distinct bacterial species, collectively expressing approximately
100 times more genes than the human genome.

A specialized collection of these gut bacteria, known as the
Estrobolome, secretes the enzyme beta-glucuronidase. This

enzyme deconjugates bound estrogen, recycling it back into active
systemic circulation to maintain the brain’s neuroprotective shield.

In a healthy homeostatic state, these “Good Neighbors”
maintain intestinal barrier integrity and produce beneficial
short-chain fatty acids (SCFAs). However, when gut dysbiosis
occurs—driven by stress, sleep deprivation, or a high-fat
Western diet—the estrobolome degrades, the estrogen shield
falls, and pathogenic phyla, such as Proteobacteria, proliferate.
These pathogenic bacteria release Lipopolysaccharide (LPS),
a toxic endotoxin found in gram-negative bacterial cell walls.

Under dysbiotic conditions, the structural tight junctions
of the gut degrade, creating a “leaky gut” state. LPS escapes
into the systemic bloodstream, inducing systemic oxidative
stress and irritating the vagus nerve—the primary neural su-
perhighway linking the enteric nervous system directly to the
brain stem. Upon reaching the central nervous system, translo-
cated endotoxins cross the blood-brain barrier and trigger the
activation of microglia, the brain’s resident immune cells.
Chronic microglial activation shifts these cells into a pro-in-
flammatory phenotype, driving neuroinflammation and accel-
erating the accumulation of neurotoxic beta-amyloid plaques.

7. DIETARY REGULATION AND
BACTERIAL TRANSLOCATION

Dietary habits serve as a direct modulator of the gut-
brain axis. Diets rich in complex carbohydrates, plant-based
fibers, and fermented foods provide substrate for beneficial
microbes, promoting SCFA production, reinforcing the gut
barrier, and stabilizing vagal signaling.

Conversely, high-fat and high-sugar diets compromise
this barrier. Emerging biomedical research demonstrates that
high-fat dietary stress can induce bacterial translocation,
wherein live, commensal gut bacteria physically breach the
damaged intestinal epithelium and travel directly up the
vagus nerve into the brain stem. These gut-derived bacteria
have been identified within the post-mortem brain tissue of
neurodegenerative models, establishing a direct microbial
link to central nervous system decay. Importantly, clinical
models indicate that this translocative process is fully reversible;
dietary interventions that restore microbial diversity can
repair intestinal tight junctions and halt microbial migration.

8. FUTURE ASPECTS: AI-DRIVEN
MULTI-OMICS AND PRECISION DIAGNOSTICS

The future of neurodegenerative medicine depends on
shifting from reactive treatment to proactive, early prevention
driven by Artificial Intelligence (Al). The primary limitation
of contemporary diagnostics is the inability to track genomics,
proteomics, and microbiomics simultaneously. Al resolves
this via Multi-Omics Integration, utilizing deep learning ar-
chitectures to process complex, high-dimensional datasets.
For instance, predictive algorithms can identify network con-
figurations where specific gut microbiome deficits, combined
with distinct mitochondrial mutations, signal a 90% risk of
progression toward advanced phenotypes like LHON Plus.

Furthermore, machine learning algorithms eliminate the
diagnostic bias of metabolic masking. When trained on sex-
specific health databases, Al can bypass easily masked verbal
memory tests. Instead, it screens thousands of non-cognitive
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markers within longitudinal electronic health records—
tracking early cardiovascular variations in male cohorts, and
subtle endocrine shifts, thyroid changes, or metabolic drops
in female cohorts—to predict Alzheimer’s development up
to seven years before clinical symptom onset.

Al also enables the generation of “Digital Twins” for in-
dividualized patient care. By processing a patient’s complete
multi-omic and genetic dataset, machine learning platforms
can construct a virtual, three-dimensional biological simulation
of that individual’s mitochondrial Complex I. Clinicians can
then model exactly how a drop in circulating estrogen or an
increase in circulating LPS endotoxins will impact that specific
patient’s bioenergetic output, testing therapeutic efficacy
virtually before neurodegeneration begins.
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EPIGENETICS: HOW MODERN BIOLOGY
IS REWRITING OUR UNDERSTANDING OF GENETICS,
DISEASE, AND INHERITANCE

INTRODUCTION

Epigenetics is one of the most transformative fields in
modern biology, fundamentally changing our understanding
of how genes, environment, and experience interact to
shape health, disease and development. The central dogma
of molecular biology once suggested that only changes in
the DNA sequence could change biological outcomes, but
epigenetics shows a dynamic layer of regulation that deter-
mines when, where and how genes are expressed—without
changing the underlying genetic code. This additional
regulatory system is responsible for the remarkable diversity
of cell types in multicellular organisms, the persistence of
cellular identity, and the capacity for environmental factors
to leave lasting marks on physiology and behavior.

MOULI KHANNA
Thilisi State Medical University, 15t Semester Student.

This report synthesizes basic concepts, molecular mechanisms
and landmark case studies. It discusses the implications of epigenetics
to biology and medicine, and the transformative potential.

FUNDAMENTALS OF EPIGENETICS:
DEFINITION AND SCOPE

DEFINING EPIGENETICS

Epigenetics studies heritable changes in gene expression
that are not caused by alterations in the DNA sequence
itself. These changes are mediated by chemical modifications
of DNA and histone proteins and non-coding RNAs that to-
gether modulate chromatin structure and gene accessibility.
The term ‘epigenetics’ was first introduced by Conrad

2026 Byemo




LGOS IS0, I3MMELMBd3OISHO0

LS 30603950 3IROIS 0D

54

Waddington in the 1940’s to denote the ‘causal mechanisms
by which the genes of the genotype bring about phenotypic
effects’. The definition has evolved to include molecular
mechanisms that regulate gene activity at levels beyond the
DNA sequence.

THE EPIGENETIC LANDSCAPE: METAPHOR BY

CONRAD WADDINGTON

Conrad Waddington’s “epigenetic landscape” is a powerful
metaphor for understanding cellular differentiation and de-
velopmental potential. According to this model, a pluripotent
cell is likened to a ball at the top of a hill, with valleys repre-
senting different developmental fates. As the ball rolls down,
it encounters branching paths, each corresponding to a cell
fate decision. Eventually it settles into a stable valley that
represents a differentiated cell type. This metaphor highlighted
how the same genome can give rise to diverse cell types
through epigenetic regulation.

Modern technology and recent advances have enabled
us to quantitatively map the epigenetic landscape, by using
gene regulatory networks and single-cell transcriptomics to
model differentiation potency and cell fate decisions. This
has enabled us to provide mechanical insights into how cells
traverse the landscape and how reprogramming or disease
can alter development.

CORE MOLECULAR MECHANISMS
OF EPIGENETIC REGULATION

1. DNA METHYLATION

DNA methylation involves the covalent attachment of
a methyl group to the 5th carbon atom of cytosine residues,
mainly in CpG dinucleotides. It is accomplished through
the action of DNA methyltransferases (DNMTs); DNMT1
maintains methylation status after DNA replication, whereas
DNMT3A and 3B are responsible for establishing de novo
methylation.

Promoter DNA methylation results in transcriptional re-
pression. By interfering with the binding of transcription
factors to the promoter region or recruiting methyl-CpG-
binding proteins (e.g., MeCP2) that bring along histone
deacetylases, DNA methylation triggers chromatin conden-
sation and gene silencing.

DNA methylation is involved in:

e Cellular differentiation and lineage determination

e Genomic imprinting

e X chromosome inactivation

¢ Inhibition of transposable element expression

e Genome stabilization

Abnormal patterns of DNA methylation have been linked
to the development of various diseases, including cancer, in
which hypermethylation of tumor suppressor genes leads
to their silencing, whereas hypomethylation causes genomic
instability.

2. HISTONE MODIFICATIONS
The histone proteins, which the DNA wraps itself
around to form the nucleosome structure, are prone to

different post-translational modifications such as acetylation,
methylation, phosphorylation and ubiquitination. Post-
translational modifications of histones are mainly carried
out on the N-terminal tails of the histone proteins and act
as signals that affect the chromatin architecture and gene
expression.

¢ The acetylation of histone proteins by histone acetyl-
transferases (HATs) results in neutralization of positive
charges on the lysine residues, thereby making the interaction
of histones with DNA weak and promoting euchromatin for-
mation.

¢ The deacetylation of histone proteins through histone
deacetylases (HDACs) promotes chromatin condensation
and gene silencing.

¢ Histone methylation can lead to gene activation or si-
lencing, depending on the residues being methylated.

The “histone code” hypothesis suggests that the combi-
nation of histone modifications plays a role in determining
the chromatin state and gene activity.

3. NON-CODING RNAS

Non-coding RNAs (ncRNAs), including microRNAs (miRNAs),
long non-coding RNAs (IncRNAs), and piwi-interacting RNAs
(piRNAs), play crucial roles in epigenetic regulation.

- miRNAs regulate gene expression post-transcriptionally
by binding to target mRNAs and promoting their degradation
or inhibiting translation.

- IncRNAs can recruit chromatin-modifying complexes to
specific genomic loci, modulate chromatin structure, and
participate in processes such as X-chromosome inactivation
(e.g., Xist RNA).

- piRNAs are involved in silencing transposable elements,
particularly in the germline.

The discovery of ncRNAs has expanded the regulatory
range of the genome, revealing control that extends beyond
protein-coding genes.

EPIGENETIC INHERITANCE AND
TRANSGENERATIONAL EFFECTS

1. CASE STUDY: AGOUTI MOUSE & ROLE

OF MOTHER’S DIET

Among the most interesting cases of epigenetic inheritance
is that of the agouti mouse. In the agouti mouse model,
mice which are genetically identical differ in their coat color
from yellow to brown based on the methylation of a retro-
transposon present upstream of the agouti gene.

Here, mother’s diet plays an important role. Feeding the
pregnant mice with methyl group donors such as folic acid,
choline, vitamin B12 leads to an increase in DNA methylation
of the agouti gene, which produces brown-colored offspring
with decreased susceptibility to diseases.

On the other hand, if the mother mice are exposed to
environmental pollutants such as bisphenol A (BPA), it de-
creases methylation of the agouti gene producing yellow,
obese offspring prone to diseases.

This is an example of epigenetic inheritance through
several generations.
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2. CASE STUDY: THE DUTCH HUNGER WINTER FAMINE

A good example of a natural experiment on epigenetics
is the Dutch Hunger Winter Famine of 1944-45, which
allowed scientists to study the consequences of prenatal
famine. People who were conceived during the famine
period had an elevated risk for metabolic and cardiovascular
diseases, as well as differential methylation of certain genes
responsible for growth and metabolism.

These effects were observed mostly among individuals who
were exposed to famine conditions in early pregnancy stages.

There is some evidence suggesting that children and
grandchildren of famine-exposed individuals may have similar
health problems, indicating transgenerational epigenetic in-
heritance.

Genome-wide analysis revealed differentially methylated
regions (DMRs) that occurred in the regulatory regions of
genes associated with growth and metabolism in the case of
prenatal famine.

3. CASE STUDY: X-CHROMOSOME INACTIVATION

AND MOSAICISM (CALLICO CATS)

X-chromosome inactivation (XCI) is a classic example of
epigenetic regulation that provides dosage compensation in
mammals.

Mechanisms: During the development of females (XX),
one of the X chromosomes is inactivated in each cell (Xi).
The Xi becomes coated by the IncRNA Xist, which recruits
proteins that promote heterochromatization.

Mosaicism: The random nature of XCl results in mosaic
expression of X-linked genes. In Callico cats, heterozygosity
for coat color genes on the X chromosome produces patches
of different colors, reflecting which X is active in each cell
lineage.

XCl is stably maintained through DNA methylation and
histone modifications, providing an essential model for
studying epigenetic gene regulation.

EPIGENETICS IN DISEASE: CANCER AND
NEUROPSYCHIATRIC DISORDERS.

EPIGENETICS IN CANCER

It is increasingly seeming that cancer arises from genetic
and epigenetic dysregulation. Some of the important epigenetic
events associated with cancer include:

1. Methylation of promoters of tumor suppressor genes
(such as BRCA1 and MLH1) causing their deactivation.

2. Globally reduced methylation, which causes genomic
instability and activation of oncogenes or transposable ele-
ments.

3. Histone modifications, which leads to abnormal gene
expression.

The epigenetic events are an early event in tumorigenesis
and are reversible. Thus, they can be considered as good
targets for therapeutic intervention. Medications such as
DNMT inhibitors (azacitidine, decitabine) and HDAC inhibitors
(vorinostat, SAHA) have been used successfully against hema-
tological malignancies, but their success against solid tumors
is questionable.

In addition, there are some recent studies on the use of
epigenetics as biomarkers for cancer detection, prognosis,

and response to therapy. For instance, epigenetic methylation
markers present in cell-free DNA can be used as cancer bio-
markers.

NEUROEPIGENETICS AND PSYCHIATRIC

DISORDERS

The role of epigenetic mechanisms in neurodevelopmental,
neurodegenerative, and psychiatric disorders is now more
apparent than ever.

Life stress and trauma may lead to enduring epigenetic
modifications of genes responsible for stress reactions (for
example, NR3C1 gene encoding glucocorticoid receptor),
making an individual prone to suffering from anxiety, de-
pression, and posttraumatic stress disorder.

The regulation of DNA methylation and histone modifi-
cations is critical for synaptic plasticity, memory formation,
and neurogenesis. The dysregulation of the processes may
contribute to neurodegeneration and mental disorders, such
as Alzheimer’s disease, schizophrenia, and addiction.

It was found that successful psychotherapy could be
correlated with alterations in DNA methylation at certain
loci, indicating the plasticity of the epigenome in response
to psychotherapy. Hence, Epigenetic drugs (such as HDAC
inhibitors) can be used to treat mental disorders and improve
cognitive functioning.

ENVIRONMENTAL EPIGENETICS:
TOXINS, SMOKING, DIET AND STRESS

Environmental factors can trigger epigenetic alterations
leading to long-term consequences for an individual.

1. Exposure to toxins: Such environmental factors as
BPA, heavy metals, and air pollution can result in DNA
methylation and histone modification leading to alteration
of gene expression and increased vulnerability to diseases.

2. Smoking: The exposure of a fetus to maternal smoking
results in alterations in DNA methylation in the placenta
and cord blood.

3. Diet and nutrition: Nutrient availability, particularly
of methyl donors, influences DNA methylation patterns
during development and throughout life.

4. Psychosocial stress: Chronic stress and trauma can
reprogram the epigenome, particularly in genes involved in
the HPA axis and immune function.

These findings highlight the importance of the Develop-
mental Origins of Health and Disease (DOHaD) hypothesis,
which suggests that early-life exposures shape lifelong health
trajectories via epigenetic mechanisms.

CONCLUSION

Epigenetics has revolutionized our understanding of
biology, exposing a dynamic and responsive layer of gene
regulation that explains the relation between genotype, en-
vironment and phenotype. The field has highlighted the
mechanisms involved in development of diseases and adap-
tation. It has introduced new methods for diagnosis, therapy,
and prevention.

It is exciting to witness the complexity of this scientific
transformation, illustrating how molecular mechanisms, his-
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torical experiments, and real-world case studies converge
to reshape our view of heredity and health. As the field con-
tinues to evolve, it gives immense promise for improving
human well-being.
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The next decade will likely see further integration of epigenetics
with other fields, the refinement of clinical applications, and
deeper exploration of the interplay between genes, environment,
and experience. The Epigenetics Revolution has just begun!
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39335b00b bambos beyma asbsanmgds®. (0.0.mGgbm-
30, 1869: 17.). bbmEge g9bm 00l dmmo@nzob dgwg-
ao© 1864 Browasb 1869 Bmodwyg Ro@omgdamds dobmd-
10385 833mgmmdgdds sbgmn Jggagdo Imas(se:

dogbmmygdo 0yzbgb 300 000 omhs 1983 3930
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30bogab (3m(zbomo 56 omBgbams oGz mo. (3. awgd-
Jomosbo-osgmabody, »d, 2006: 5); (Aposaos: 1877. 134.).

LBmOg Lobsmgsedwmg LEsmNbds godmszbors bo-
Jofmggem 3306 0839600, B3 sabobs dob yomd wo
@G a5bLobr3Mgdgddn: ,Jomggmadn 893 dmenn
dm3060b@G)gd0 36056 0bnba badabmow 5306MmMgdgb bbzgdb:
LebgdL, sDgMdongebgmgdl, sx3boDgdlL, sgdofmagdl, mb-
q8L; Joomnggmado oMo gfMmzbgds, sMsdgw 3mbammdg-
0&05; LodoMmggmmb o6 dgmdmos Hbgmal gocgdg
0@bgdmds (bEomanbo, 1937: 12.). bomnb3ds banbgormb
0bgM930bm30L gows398nm ©sbym JoMomgdal dog@”
©0534MHmdoemo 0bgommgdo ,a56me30byy8mgds” (bonbgoa-
mmb 0bgdongsbobmgol gowaggdedy bgmo LGl
243L bgmBmBgHnma.), dg8amd gb gesg@dgmes dgze-
©65dg3 sggbodgdobs o mbgdal ,a06m030bnRmydom”
30bsbmgdama Lodgmms 3ogdnmal® ngs mggogoseme-
00 930m3bmes, o.LobsGmgl — sg3&mAL gsd3mmgdabs
»BogoMmggmm 33067 033gFnss”.

dom@ob Lodo@o, MmIgmai 1989 Bemob 2-3 ©g393-
396l gxmeg 303 xEmbLs s dobgom gm@dshmgl dm-
0l gondomms, aosbyws Ladgmms 393d06ab Rammgg-
mds 53mbagmagm 93em3ab J39y693ab bogdggddo, docn-
&oob MgL3dmozgdabmzgal sdmyy30gdmmdals dobo-
F90 o bsMRgbo badgmams 3o3docnl dgbsmBubgds.m-
©qbsz 8mbymgzal 3ERL Dgns@ godLabyMsd gmmds-
Bmgol dmey mbmes 533-b 3Mgbowgb@ds Mk ddds
@300 godmbgmado Joemsg 309390 3oGsdato &g4bEom
303sms Bg0s 353LobMENsl s MR o6 babymaym
©06980b BnbssmBroga” s Imgbgs bgema badm jogdamgm
bgmdg3enmgdadg. bgnom ao8bobammnsl dmdabowda
3obyybdn ,80bomgdsl 33300060 mgzbgda d0dyzgdnab”,
bommom 308mhbms, Hm3 ngo mogobygmgdabzgb Joto-
390 boebab LEMsx30L LoddmEmyHo GognEs oym.

o @odg amMdohgz-dmdab gomnggdabmabsgg babb-
GogmE s0bym ,a0bsbmgdmmo baddmms 3o3dnGabom-
30L“ bo3obmbdwgdmm dobolb dg4dbs — Lobsmmg-3s8s6-
©5d300m0b 3Gmgd@om bawsz 93@&mbmBay® gbdndemoa-
390Lo s 83@MbM3oy mendgdl dmzsgdamg Mgbddemoa-
39%0b @mmo gamgdgdo dogbogsm LLG3-da dscn ymeb-
oFymazzbol ;mgombodMaboo — sbyy LLAZ-b gobgmo-
oMRgbs s Im3ogdamg Mgbdmdemngado gobgmo-amBg-
bs 3o dggdmmon Mgbdndemngabogob ©odmeogdma
3500969430800 (bLg3oMaGnb3ab JobmbogFo Mgmgds do-
9bagom). (3089EDs owgddgmosbo-sg@abadg —2016: 9.).
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Lobammgals bogoMoggmmb 33067 0339M0als 3mb3gx3(30-
ab baggydggmbg 0gbs Jomgdamma Gabgmal 033gMnab s 3-
39000 36omab 24-9 Bgbmeayz0s Jotmggmos dog go-
omdws ghmzgbamo 3(30609bmdgdal dgz0bMmagdabs o
»mbos 3g6m(30000b Jgbobgd.” sg3badgdol @s mbgdob ,a06-
®930bx3mgdab” 3g8mga Mben agadsdos bgsbgdals, 8ga-
9eqdab (398 0bob ymggaema 3GRg39mm0 @4ga0bo 53sb bo-
ROOME 5(3b50090b), sgofmgdals, gozobgdol s Lbgsms
393mymazs Jomogymo LabgmdBogmb mo3goes30sd3w@y...
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30 3m0@0g3s. Mnbo dmbgmagqdo dgq(3900696, JoGoggem-
09 b3bomobmgol gogm3bmgdabom bobsdstoms dng dgd-
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9b6gds@ asdmy(3bowgl; oo (0.3mLEMEaM33s, J.358 30"
60563s...) Bbgoal 033900l Bnbobo agm Lbgswabbgs 30-
mDg Immodamsyg bodoMmggmmb 3mmbggdals JoGogg-
My (30m3ge 9M9gds BomImgoanbs... dmedggnig-
30l 0gmEmmao 0. ¢3560s 536mBbL: ,Ho@MI 56 SMLYdMAL
39atmmo bo300?% = 3ombgob bgsdl ogon, LadgaGgmmb
bm3d yggemes ab maz0bgdymgds goshbns, Mabasbsz 0gdbg-
3o Bozna: 1. 3m@nMabs s ymggab ghomds; 2. §gfo-
BMM05; 3. §3MbmBn gMa MMmogMmmmds; 4. 9bs ©s 5.3... 0.
935605 3om@m dgadmmo Lgdso@nbdol sSMEdnbgdsl
o 83009809, 3Medgo bgsbn® LydaMma@odabsy ny-
0s bogmdggmb. (dgnsw godbabymooas 1976:5.)
0839600b ©gDabgym@mds300l 3obsbs Jotmggmgdl
3oeb bLBsdgds mnmgmb dscmn mmdybao agm LogsGion-
390m Jofmggmgdabomngol (Gmeombmga — 9 s3Gamal
BMog9000b 03&™MMn), SoMzgmon adgzgb@nadn gohboos
&gM380bgdn Dgz00000bGgd0, 3BMz0b(3nemMGn §3ndAo,
3933 863960, Moms 3090303980650 gHmzgbyema bg-
mobgnmgds Bodnd3msb, bmemm dbsmwseddgmgda 396-
3moygo60b3d(39dmydae Imgbsmmoson...
96m36mm-a035bmegobagmgdgmn dGdmmol @Mmb
mabbol dodoMmmngs ngm Jofmggmo s sggbaba bambgdal
BobomBoga 3oMasm aagadoma 3Gmgm 3308, Gm3mab
aodmdaboemo agm s3Mamal 1989 Bemol 4 s3Gnmb Ggb-
3dmon 3ol 8mgesbdg oggbabgmal o3@mbmBonl gom]dg-
30l Imanbmgboo 56 00xbsDNM0 godmbgmes (Hog Jbm-
mmE 0339600l 9606Rm6930b BLnMg9madL s6ymdoam
o 960bsomBrgagdmms 98 MM bambal magabagemg-
30b3gb BabbFmoggdgdl). dmbgmgal gl 3Mmagmgagos Ro-
Jorgb Dg0o go8LobyMEasd s 3gMed 3mbEegzed, Mm-
9bsg gb 308mbges 1989 Bemal 83Gnmal mggddn dbm-
mmE bodstimggmmb ©sdmezoegdmmdals dmmbmgbsda
3000bDoMmaL (sg3bsbgomnl Babssmdwmga s®bgdymo yzg-
o mmBban 83Mamab dobogqbBe(30900086 godco).
bgooe g03babyMEnsd s 8gMad 3mbEe3s8 JoMasw
0(3mEbyb, Mm3 gMmzgbgdsmdm@abin @sdommabdnfgdom
Lobg 3306 M(3690089-sdme Jogdmrmmdoadwy 396 dosm-
bg3s bagdosmggmm...

3698l gMm369850dmE0b adnMnbdnMgdgdo sbymd-
©d s dobo vg(300L ©o3mMY300gdemmdals Fmmbmgzbom
dg33e0b go8m 1989 Bemab 9 230l Lob@ngow gonb-
Brfs odme300093mal m3mbmgb babsGmgal ,bs-
Jofmgammb 33069 033gG00b” 3mb3gBonb Logyd-
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9em3bmma 933065bmdgdals dg30bmmgdabs ©s mboe
39b6m 3000l gbobgd. sg3bobgdal s mbgdal gsbomsga-
Laygmgdob 3g8ga Gnbam ggadsdas bgsbgdal, Igag-
mgdabl (39@&nbal ymgamo 36Rgzgmo @maobo 5356 bo-
ROOME 5(365gdL), sgofmgdals, Rog565d0lL s Lbgoms
358mymazs JoMormmo babgm3bogmb mojzoos3008y...

»Lobambm gHMBENL yMommdady Dgnow godbabam-
0003 3obosboa: ,LogsMmggmm sl Jomggmgdal 439~
gobs, gb sgbomBs bos nymb Bam8mmagboroa ©s Mg 3-
oo 83 3Mmasdadn s 3MBLEEN(30d B godmbe-
G933 Jofmggmo gfal 0b@gMgbgdl s 5839 MHmL
9439md 306MmM3690ab 06&gMgLgdl Mo gMmgbgdabsary of
B ngmb ob®. 303babyMoasl bagddnsbmds Jodstmeman
04m JoGmggmo 9ol Mxmgdgdolb @s(330b5396, doamod
qb o® gyemabbdmdes bbgs gobogn®a gmgdgb@gdab Rog-
3600, dgnom 3odbabnMoasl bgmabngmgdsda dmbgmal
399093 2M(39M0 gboga® xagBL Pgbmms o ©y3bs
o 20693009, 30fngom, Ggbdndmogal Imjomsdgmds
dnomm yggmsd, 3063 bmgHmds LajsGmggmmb §g-
M0o¢mE0dyg.” (g0mEgo o6 Jsobos, 2017,2)

Logdotmggmmadn 1990-91 B6. o6 neggms gemgbe-
o 83009bmdgdol Mgmadgda, 3MBLE G (30sd0 Roo-
Bg&s bagMmadmmabm bads@omal g3nfmse@gbmds swgon-
mmdM030m06 JgoaMgdoo 830560l MRmgdgdolb bod-
8930(bagdstmggmmb Mgbdmdmoazal 3mbbEodyzns, 1991:
4), 65638589000 308000656gmMds sg3bsDms §Mm0sb Jom-
o bog@3gdn 0b@gatonol 3Gmzgbo, 19916l 31
300l Loymggmosm, babmabm Mgggcgbondda 3657477
53m3MRg3mnseb 3295493 53m3MRg3mal og@ Ladstiom-
39mb bobgm3bogmgdMngo @edmy30gdmmdal sme-
3960b5030L 630l n(393s YoyL LadsGrnmagdmago od-
&0 gobmmaom. sgbsdgmab o38mbmBon® Mgbdndemago-
Joadme300gdmmdal smmaqbols b3s dobzeomgngmgb-
330 3mbaboemgms 97,73%-8s.

1991 Bgmb sg3bsDms @s Jomggmms m@IbMngds 3m-
80b0sd (Mbgdab gomgdy) dgndndegs sbomn EMHmgdomo
LoaRg3bm 306mba, HMmal Jobgogoms(y sg3bs by dbes-
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Lodgmdn)... (3. @a©gddgmasbo-sgg@abndg, 2006:5-11)
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3. 23b5dgmda 5MR36930b Bogomamndg Atinmm jog-
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dobo doMombg@qdol bgmoo 3mbgmoad@ol 3Gmgmza-
61909, 30&™M3563s, 561dnbdsd, dgzo6badgd... sggbsdgm-
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... 3 og3bsdgmn doynwgl Habgomb...
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35056390 bmgmgdo, 1,600 000 JoGomggmo Lodstimgyg-
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30036 3mbo 9yMEbmdmes bygMmsdmmobm oms-
65393mdEMmMdab 8ngH 3qdmdeggdem 36nb(30398b, scsda-
3bob 3690l (335, gMmsmzgamasdmm jzg30L 36nb-
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89353 394369L 530560l Bmgdgdals @sd (3390 ,3gem-
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o 353m(30000m98006 353mM3nbsMg dob nzms, MHm3I
»bogPom 39335L0Mn Labmab® Laggdgmagdals 3543690
am@aobmds, @og0om omdsdgbgdgmas, 3gig 003563, an-
M0 30byabgamgd @s 080@m3d ngm dom 3ggmdal ™
Logdomggmm dmogdo babgmdbogm) s ofgwsb asdma-
©0bsfg doMomasm sbegmgmmsb aFmomngHonmdoom (300~
mds 3mmn@n &0 abbB oG gdob gm@mdamgdsl (8ob
33s6039mmdal BGbamma Imegmo socmm bogmdgmeo
88aomggmmdal obabyabda. 3Mgngd@gdab, bezmgde-
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1991 Beob 23 3om@L LogoMmggmmb GaMomEmensdy,
4obdgadn gMmdsbgmb dgbgmbgb MLgLE Kbgbogbo Lod-
Fmb mo33xmIatg dm@ol gmobo ©s LageMomggmmb
9L3ndmogalb 9dgbogbo Ledgmb megdxmdamy dgnswm
358LobHE0s. snggads dg@ow 36ndgzbgmmgabo mmbal-
dngdsbo. 1306M39mabo s MBmagmgbo 8o Imal aym
3900694398 0magds Bnbgom-bagdoMmggmmb dmmob sbsemo
bgemdg 3O gdol aogm@m8gdab momdadyg, HmBgmoa(s o-
039335 ®d0mobdo. gommmds dgbggotol s dmeads-
603900 m7430...1991 Benals 83Gnmal 8s6dnmbyg bgemdm-
LBy dmIDaEglb Hbgomal bab s badsGmggmmb
M9L3mdmozolb LabgmdbogmmsdmGabm gEMogMmdals
bgmdg 3o nmgdolb 3Gmagd@n, Mobmgobsag dgogdbsl Lod«y-
dom ganxgdo ymgom LodbGgo mbgomal sg@mbmdoyca
ool Gga0mbdo gomemgdals bsdormabsznabomgal, 9&-
omdmogn dmddggdol 30bbao dgmebbdgdal dgogaswm
dbscggdo ImGoabgb, Gm3 LLE 39330l MegEa(330L
L30babEBMMI go0ygz96mb ymazaeo LadbGgo mbgmal og-
GmbmdoyFn mendol GgMoGmE0osb o9 abmmzafg-
o Ladgmms v63nnl Bobaemgda, Bmbgomal bLybm, be-
Jomggmmb Ggb3mden b s AMammmgo mbgomab sbbe
80b0bEMmS Laddmgdds INYM3bgdmng bymb Lsndo-
bm 393omds, HM3 @ mengamgdl Igwdng bazbmgMgdgm
2309330 odMbgdol badyemagds 3qqddbsom, | dErnb-
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30b0s 08 535893000 38 gF0srH-E&94bo3nMn o Go-
6Bl LabbMgdn aodmymb o8 ool sbobsbdroy-
90, 3948bomo 3m3abogdobs o Maddgdol Lodm-
mm 88m (39600 Rsnmgames Hgaombdo 3d300mdabs o —
L03dgz00b smEag6s.350436s 8Bngn xaMEn, BmBgr-
03 3MbGOMEUL gobggL 83 mddal dgbEmmagdol s go-
Bobomoglb Bs8mdmaem 30dmanbsmg bs jocbgdl. bgmdmby-
Mo m 38968 dn bogemnggmmb dgmon®n bgasw aod-
LabyFos @s Hnbgmab bobgmdbogmb dgmanEn dmab
3060 808 yobdganlb 1991 b. 23 39680l ©m 33gb-
oo b3bmdgb LadbMgo mbgmal s38mMbmBan® medl
39979390mo. dgoobbdgdedn yggmash bobdstas ym-
gomo badbGgo mbgma, num dg@a(s, Immadsms 3gdgd-
do 0g0 LagMomE o6 FognMmamgdl Mmame s smbgdama
Lydogddo...

obggg dgoobbdgdoedan BgMns - ao0gzebmb ymenma
Ladbfgm Mmbgonl s3@mbm3ny&o mmdal GgMoGmcoo-
56 o @obemmzomgdamo Ladgmms sGdonl Bsbaryda,
3M6x8m0d@ob ma300086 s(30mgds (3b0bgamabmganmbdo,
Lom 33s(30m RoMgdab 3093968 bLdoBRsdmmEab s sggbs-
Bgmosb, LadbEgm mMbgmal s38™bmnnl gongdgdabs
9308039Ma (36mds ngm gHmzgbmmo bgmabygmgdal
oEgbo domBgge.

Ladbgbocme Anbgmds 396 onbabs gsdbabyGasl
3mmo@ng3ob omgdomn dbamg 3o335b0s30 gFMms JmEab
0ommgab gboom 3Mmdermg8gd0b gomabygg@nb (ngo gzmsg
23Mdgmgdms 0bgM(30000 3500087 > 0dsG™MbgL” dmemo-
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80b @gmagdomagmdom) s 3sb dndgMmebangom dgdmeE)-
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39060b Loggdszgmbg 1991 Bemals 14 350LL LadoGmgg-
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06 5 0ggbadgmnsb LLM3-b (Mnbgmab) KkoMgdol we-
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930m69330 3GmMdmgdgdal gomabyzg@e dbmemmem bo-
Jomggmmb 3Gnm@mo@g@o aodmboos... (d0dn@ds
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donmm sbammaann dnbos@bol o gbamgds 93 3ofo-
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SUMMARY

RUSSIAN NATIONAL POLICY

BIMURZA DADESHKELIANI-APRASIDZE,

Doctor of Sociology, Academician of the Georgian Academy of Humanities and Arts (Georgia, Tbilisi)

The work clearly demonstrates and discusses the barbaric attitude of the Russian Empire towards various nationalities,
which has not changed for centuries and continues to this day.
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INFECTION PREVENTION AND CONTROL
IN MEDICAL FACILITIES: 21ST CENTURY CHALLENGE

GIORGI CHAKHUNASHVILI MD, PhD

OUTLINE

e Background
e Germ theory and historical facts
e How infection occurs and how it spreads
¢ Healthcare-Associated Infections
¢ Importance of infection control and preventive measures
e Antimicrobial resistance
e Situation in Georgia

WHAT IS INFECTION PREVENTION AND
CONTROL (IPC) IN HEALTH CARE?

. Ak
¢ Reducing dissemination of infections associated with MORE EVIDENCE...
healthcare, by assisting with the assessment, planning, im- ) ) o
plementation and evaluation of national infection control * Ignaz Semmelweis (1818-1865), Hungarian physician,
policies decreased maternal mortality rate
e Endorse quality promotion of health care which is safe ¢ John Snow (1813-1858), English physician, identified

for patients, health care workers, others in the health care ~ SOUrce of cholera

setting and the environment, and to accomplish these goals

in a cost-effective manner CHAIN OF INFECTION
WHAT IS GERM THEORY? e
e bacteria
¢ The theory that certain diseases are caused by the in- ® virus
. . . . ® parasite
vasion of the body by microorganisms, organisms too small TG
to be seen except through a microscope
e Louis Pasteur (1822-1895), French chemist and micro-
biologist, dlsproved spontaneous generatlon o susceptible host S—
e Joseph Lister (1827-1912), English surgeon, revolutionized o genetic factors o [ITGER
surgical practice by introducing antiseptics e specific immunity * water
e immune status * medical equipment
Portal of entry Portal of exit
e wound e respiratory tract
® mucous membrane e urine
e respiratory tract e arthropods

Mode of transmission
e direct
e indirect

CDC, Lesson 1: Introduction to
Epidemiology, Chain of Infection
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PORTAL OF EXIT

e Respiratory secretions
¢ Blood exposure
e Breaks in skin

HANDS

5-160+ Feet

MODES OF TRANSMISSION

e Direct
e Direct contact (skin-to-skin, kissing, sexual inter-
course)
e Droplet (sneezing, coughing)

e Indirect
e Airborne, which in contrast to droplets that fall to
ground within few meters, pathogen may be suspended
in air for long periods of time (e.g. measles)
¢ Vehicles (food, water, blood, instruments)
e Vectors (mosquitoes, fleas, ticks)

PORTAL OF ENTRY

¢ How the pathogen enters the new host

e Skin breaks (including catheter entry sites)
¢ By mouth (C diff spores)

e Urinary tract (via Foley catheters)

¢ Inhalation (TB, flu, pertussis)

WHY DO WE TALK ABOUT THIS?

¢ Disease can be transmitted -

To patient
From physician

HEALTHCARE-ASSOCIATED INFECTION (HAI)

e HAI — an infection that patient gets while receiving

medical treatment in a healthcare facility
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Should be distinguished from —
latrogenic (gk. iatros — physician, genein — to produce)
illness — disease caused by medical personnel

Note: consider incubation period of a disease

WHY IS HAI IMPORTANT?

¢ Millions are affected by HAI worldwide annually

e Causes significant mortality and financial burden for
health systems

¢ Of every 100 hospitalized patients at any given time, 7
in developed and 10 in developing countries will acquire at
least one HAI

World Health Organization, Health care-associated in-
fections, Fact Sheet

HAI TRANSMISSION

Contaminated environment
instruments, water, food

7~ N

Patient flora Invasive devices
Gl, respiratory, urinary catheter, IV catheter,
urinary endotracheal tube, endoscope

N /

Medical personnel

—

— CLABSI: $45,814

HAI

¢ Device-Related HAls:
¢ Ventilator-Associated Pneumonia (VAP)
e Central Line-Associated Bloodstream Infection (CLABSI)
e Catheter-Associated Urinary Tract Infections (CAUTI)
e Surgical Site Infections (SSI)
e Can also be device related
e Organism Specific:
e Methicillin-resistant Staphylococcus aureus (MRSA)
e Clostridium difficile Infection (CDI)
e Pneumonia
¢ Any other infection acquired in the hospital

HAI BURDEN IN USA

On any given day, 1 in 25 hospital patients has at least

one HAI

722,000 HAIs estimated in US acute care hospitals in

2011 — about 75,000 died during hospitalization

e Lower than older estimates

Total annual attributable
cost — $9.8 billion

Per-case basis:

— VAP $40,144 —SSI 33.7% of total
—SS1$20,785 — VAP 31.6% of total
— C diff $11,285 — CLABSI 18.9%
— CAUTI $896 — Cdiff 15.4%

— CAUTI <1%

http.//www.premiersafetyinstitute.org/safety-topics-az/healthcare-as-
sociated-infections-hais/hai/ Magill et al. NEJM. 2014;370:1198-208

Contaminated equipment

IV antibiotic

Colonized patient

Y T 3!‘.—'- 0
=  Faecal O Oral
contamination acquisition %
RNE. A

Contaminated hands of
staff and visitors

o &8

Susceptible patient

Contammated door handles,
sinks, toilets, bed rails and
other communal surfaces
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HAI ESTIMATES IN US ACUTE CARE Table 2. Distribution of 504 Health Care-Associated Infections.*
HOSPITALS Percentage of All
Health Care—
Associated
HAI Estimates Occurring in US Acute Care Hospitals, 2011 No. of Infections
Type of Infection Rank Infections (95% Cn)
Major Site of Infection Estimated No.

_ P iat 1 (tie) 110 21.8 (18.4-25.6)
Pneumonia 157.500 Surgical-site infection 1) 110 21.8 (18.4-25.6)
Gastrointestinal lliness 123,100 Gastrointestinal infection 3 86 17.1 (14.0-20.5)
Urinary Tract Infections 03,300 Urinary tract infectiont 4 65 129 (10.2-16.0)
Pramary Bloodstream Mnfections 71.900 Primary bloodstream infection] 5 50 9.9(75-12.8)

Eye, ear, nose, throat, or mouth ] 28 5.6(3.8-7.8)
Surgical site infections from any inpatient surgery 157.500 infection
Other types of infections 118,500 Lower respiratory tract infection 7 20 40(25-60)
Skin and soft-tissue infection 8 16 3.2(1.9-5.0)
Estimated total number of infections in hospital 721,800
- - Cardiovascular system infection 6 1.2 (0.5-2.5)
Bone and joint infection 10 H 1.0 (0.4-2.2)
https://www.cdc.gov/hai/surveillance/ Magill et al. NEIM. Central nervous system infection 11 4 08 (03-19)
2014;370:1198-208. Reproductive tract infection 12 3 0.6 (0.2-16)
Systemic infection 13 1 0.2 (0.01-1.0)
* Infections were defined with the use of National Healthcare Safety Network
criteria. Cl denotes confidence interval.
1 A total of 43 pneumonia events (39.1%) were associated with a mechanical
ventilator.
A total of 44 urinary tract infections (67.79) were associated with a catheter.
A total of 42 primary bloodstream infections (84.0%) were associated with a
central catheter.

OUTBREAK OF HAP CAUSED BY P. AERUGINOSA IN ONE OF HOSPITALS IN TBILISI

e March-August, 2006 - outbreak (25 patients) of HAP
caused by P. aeruginosa

e Mechanical ventilation was a significant risk factor for
HAP with P. aeruginosa (OR =9.71; Cl = 2.19-43.03)

e Using PFGE typing - 12 P. aeruginosa isolates had the
same genetic pattern

¢ P. aeruginosa was found in the microfilter of ventilation
machine.

&
.
.
5

MOST FREQUENT HAI PATHOGENS

Table 3. Reported Causative Pathogens, According to Type of Infection.*
All Health
Care-
Associated Surgical-Site Gl Bloodstream
Infections Pneumonia Infections Infections UTIs Infections
Pathogen (N=504)7 (N=110) (N=110) (N=86) (N=685) (N=50)
no. (%) rank number (percent)
Clostridium difficile 61 (12.1) 1 0 0 61 (70.9) 0 0
Staphylococcus aureus 54 (10.7) 2 18 (16.4) 17 (15.5) 1(1.2) 2(3.]) 7 (14.0)
Klebsiella pneumoniae or K. oxytoca 50 (9.9) 3 13 (11.8) 15 (13.6) 1(1.2) 15 (23.1) 4(8.0)
Escherichia coli 47 (9.3) 4 3(2.7) 14 (12.7) 1(1.2) 18 (27.7) 5 (10.0)
Enterococcus speciest: 44 (8.7) 5 2(18) 16 (14.5) 5(5.8) 11(169) 6 (12.0)
Pseudomonas aeruginosa 36 (7.1) 3 14 (12.7) 7 (6.4) 1(1.2) 7(10.8) 2 (4.0)
Candida species§ 32 (6.3) 7 4 (3.6) 3(2.7) 3(3.5) 3 (4.6) 11 (22.0)
Streptococcus species 25 (5.0) 8 7 (6.4) 8(7.3) 2(23) 2(3.1) 2 (4.0)
Coagulase-negative staphylococcus 24 (4.8) 9 0 7 (6.4) 0 1(1.5) 9 (18.0)
species
Enterobacter species 16 (3.2) 10 3(2.7) 5 (4.5) 0 2(3.1) 2 (4.0)

Magill et al. NEIM. 2014; 370:1198-208
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FACTORS THAT CAN CAUSE HAI

¢ Prolonged and inappropriate use of invasive devices
and antibiotics

¢ Old age of patients

e Immunocompromised patients

e High-risk and sophisticated procedures

e Insufficient application of standard and isolation pro-
cedures

¢ Inadequate environmental hygienic conditions and
waste disposal

e Poor infrastructure

e Overcrowding

e Poor knowledge and application of basic infection
control measures

¢ Lack of knowledge of infection and blood transfusion
safety

e Absence of local and national guidelines and policies

World Health Organization, Health care-associated infections,
Fact Sheet

CLABSI RISK FACTORS

e Multiple catheters and/or multiple lumens

e Emergency insertion

¢ Prolonged duration of CVC

¢ Prolonged hospital stay prior to CVC insertion
e Excessive manipulation of the catheter

e Neutropenia

e Prematurity

e Total parenteral nutrition

Contaminated
cathater hub Contaminated
Endogenous nfusate
i flora Extrinsic
Extrinsic Fluid
HCW hands. Z
Skin organisms Medication
Endogenous Intrinsic
Skin flora Manufacturer
Extrinsic

HCW hands
Contaminated disinfectant

=== — Vein

Hematogenous
from distant infection

http://www.cdph.ca.gov/programs/hai/Pages/default.aspx
Clin Infect Dis 2002;34:1232-42

SSI RISK FACTORS

e Patient related
e Host immunity, nutritional status, diabetes, obesity

¢ Procedure-related
e Foreign body, “clean vs. contaminated”
e Magnitude of trauma, length of procedure

e Microbial factors
e Adherence or invasive properties
* Preoperative antibiotic timing

Endotracheal
Tube (ET)
S Natural
- Protecti ‘.r
Contamination,/ Clearance System
Colonization
with bacteria | =
-
S————__ Aspiriation of microorganisms
- g into the lungs directly through
# o 7o the ET tube or around the cuff
L d L
N an » ‘.. L
\-:'& t.l*' b’t."‘l'..
9 Pu80 v P9 e
seo e r ¥ oy
Lungs contaminated
with microorganisms

VAP RISK FACTORS

¢ Longer duration of mechanical ventilation

¢ Advanced age

e Depressed level of consciousness

e Preexisting lung disease

e Immune suppression from disease or medication
e Malnutrition

STANDARD PRECAUTIONS

e ALL blood and body fluids may contain an infectious
pathogen

¢ Hand hygiene before and after all patient encounters,
and after removing gloves

¢ Personal protective equipment (PPE) e.g. gloves, apron,
gown, mask,

eye/face shields for potential contact with secretions,
blood, or fluid

SEQUENCE FOR PUTTING ON
PERSONAL PROTECTIVE EQUIPMENT (PPE)

The tywe of PPE used will vary based on the level of precaubuns reguired, such a3 standard and contect. droplet o
@rbarne aecton solaton precautens The procedure for puning on and removng PPE should bi taiored 1o the speces:
type of PPE

1. GOWN L & e

= Fully cover torso from neck to knees, arms - 'T o
to end of wrists, and wrap around the back y

= Fasten in back of neck and waist

2. MASK OR RESPIRATOR

= Secura ties or elastic bands at middle Q
of head and neck b T
* Fit flexible band to nose bridge L
= Fit snug to face and below chin
= Fit-check respirator
3. GOGGLES OR FACE SHIELD — -
* Place over face and eyes and adjust to fit ‘ y P~ -
¥ | =1 !" » .' )
4. GLOVES -
* Extend to cover wrist of isolation gown }“‘.
R o s RS s
WSl

USE SAFEWORK PRACTICES TO PROTECT YOURSELF
AND LIMITTHE SPREAD OF CONTAMINATION
= Keep hands away from face
P -
= CDC

= Limit surfaces twuched
* Change gloves whan tom or heavily contammated
« Perform hand hygiene
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Your 5 moments for
HAND HYGIENE

World Health Organization, Health care-associated in-
fections, Fact Sheet CDC, Sequence for putting on personal
protective equipment (PPE)

Rt

ELEMENTS OF AN INFECTION
CONTROL PROGRAM

e Education and training

e Immunization

e Exposure prevention and post-exposure management
e wound management
e exposure reporting
¢ assessment of infection risk

¢ Health record maintenance

DEVELOPMENT OF INFECTION
CONTROL PROGRAM (1)

¢ In 1970s, IPC programs were formally implemented in
hospitals — with no efficacy data

¢ Study on the Efficacy of Nosocomial Infection Control
(SENIC) project was initiated

e Surveillance with feedback of infection control rates to
hospital staff

e Enforcement of preventive practices

¢ A dedicated person to collect and analyze surveillance data

¢ Involvement of a physician or microbiologist specialized in IPC

32% reduction of HAIs!

The main ways to prevent

fay?

Good hygiene

A0

Safe water
and sanitation

¥ 10%

DISEASE BURDEH

e

INFECTIONS
IN CHILDREN

million deaths

the
for hand
hygiene

¢ INFECTI ON

http://www.who.int/infection-prevention/campaigns/clean-hands/Sespis_infographic_A2_EN_PRINT.pdf?ua=1
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STUDY ON THE EFFICACY OF NOSOCOMIAL INFECTION CONTROL (SENIC)

Nosocomial infection 1975 1990-96 Microorganisms

Urinary tract 42% 34% Escherichia coli, Streptococcus faecalis, Pseudomonas aeruginosa,
Klebsiella spp.

Surgical site infection 24% 17% Staphylococcus aureus, Escherichia coli, Streptococcus faecalis

Lower respiratory tract 10% 13% Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus
aureus, Enterobacter spp., Escherichia coli

Bloodstream 5% 14% Staphylococcus epidermidis, Staphylococcus aureus, Streptococcus
faecalis, Candida spp.

Others 19% 21% | -

DEVELOPMENT OF INFECTION
CONTROL PROGRAM (2)

¢ National Nosocomial Infection Surveillance (NNIS) —
database for reporting infection rates

e Since 2005, National Health Safety Network (NHSN)
replaces NNIS

alsic| | o NHSN
Sysien I Sovny et

HEPATITIS B

* Blood-borne infection
¢ Contains considerable risk of transmission after needlestick
¢ Often carried by persons unaware of their status

TRANSMISSION BASED PRECAUTIONS

AIRBORNE PRECAUTIONS DROPLET

[ ——

——

What should we do about it??
Maintain good infection control and prevention practices

and get vaccinated!

PREVENTION STRATEGIES

e Engineering controls
e |solate and remove hazard (sharps container)

e Work practice control
o Change manners of performing tasks (using instruments
instead of fingers to palpate tissue)

e Administrative controls
e Development of policies, procedures
¢ Enforcing the policies and procedures
¢ all personnel needs to have Hep B vaccination as a
requirement for working at a place

B T L T LT T emp—,

es—— en—

[ G g B AD 20 i g

(1 adation to Stardard Precaubons| {in addition 1o Standard Precautions)

(A o O g M AD s g g

: = Megasve Prese Soom Regared ALL STAFF
| et e v "5 1™ 1 Nop room o choant p—
- 7 * Wdon must wew 4wk o
9 | v e | [N y
+ 1+— 100 of ity i kriown 01 seriocied t +—1
& mesles o chcken pos {uancells) ) —
- 1  Hand Prygeene Mt Do getormend. ~rE v
1 1 e LT S
' App— X ’
— 11— During Transport: Pitient wears sengial mask |
p. Vot gt pame st v U 31 B
L ‘ »
I

e Transmission-Based Precautions are for patients
who are known or suspected to be infected or colonized
with infectious agents which require additional control
measures to effectively prevent transmission.

ISOLATION POLICY

e Negative pressure
¢ Direction of airflow
e Door closed

¢ Influenza
¢ MERS-COv

o Exarzn\/rJles: ¢ Door closed
()
\ . e Filtered air
()
TSFOVWUS e Neutropenic patients
()

e Positive pressure
e Direction of airflow

PRECAUTIONS CONTACT PRECAUTIONS
Weaaarn bepart e e ey
@ A ' om0 e AT 3 e s
1P SSAHon 10 SWNAsrd Precautons |
- PRIVATE ROCM Rpcomemended - Comot i — * PRPATL HOOM Maoomennde - Gt § prets.
[etedte 100m ROt ws abaie - TR o e
T T . " —— 1 s b
-N:-.:':--“hmg-ﬂ\n'y-m' ’ e ol * Fn g and s tekors s e pabersd
ey sodedt ————
= W Wi el sodp el wale ot ‘ v . SO S ———
ot loast 1% second @ hanch e vty
soled V) [— - » M plemp iy
= Wraors W Surgosl Mas =
oS ) e
e e
— Airborne
— Droplet
— Contact

e May need to be applied empirically, before a diagnosis
is confirmed
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HAND HYGIENE

¢ Hands are the most common mode of pathogen trans-
mission

e Hands need to be cleaned when

e visibly dirty

e after touching contaminated objects with bare hands

¢ before and after patient treatment (before glove place-
ment and after glove removal)

Germ_Farm #1 Infection Control Procedure

‘e A Hand

1 - .
% . ingl ' A
m_-.'r@r.‘- 3 - T -

PERSONAL PROTECTIVE EQUIPMENT

¢ Major component of Standard Precautions
e Protects skin and mucous membranes from exposure
¢ Should be removed after leaving procedure area

Gloves are NOT a substitute for handwashing!

« ;
._“/'

L |

COMPOSITION OF IPC COMMITTEE

¢ |PC specialist (or a trained physician)

¢ |CU or emergency physician

¢ Infectious Disease Specialist

e Head nurse

* Representative of surgical department
¢ Therapeutic

e Clinical laboratory / microbiology

e Engineer

¢ And others...

RESPONSIBILITIES OF IPC COMMITTEE

1. Develop IPC and HAI Program (taking infrastructure
into account)

2. Surveillance, Detection, Reporting, and Response

3. Prevention

4. Infection Control Assessment and Response

5. Communication / Dissemination of information (orga-
nization of trainings and awareness campaigns)

ACTIVE VS PASSIVE SURVEILLANCE

Sensitivity
Of
Case
Finding
Method
//
z//
/"//
-~ Passive
- Surveillance

Intensity & Resources Dedicated
To Surveillance

Figure 3: Intensity of resources associated with active and passive surveillance

Known
b Infections

Unknown Infections

Passive Surveillance

i

Active Surveillance

Figure 4: 'Tip of the Iceberg': Passive surveillance vs. active surveillance

Lee et al. Am J Infect Control 2007; 35:427-40.

CAN WE ELIMINATE HAI?

e Some say YES —

e “Getting to zero has been put forth as a goal that
we should aim for, not as a standard that people
should be punished for...It is our successes, published
in our own medical literature, that have prompted
the push to get to zero. We shouldn’t run away from
the success that we have had; we should embrace it
and build on it.”

Aiming for zero drives a punitive culture
e Enormous pressure on infection prevention pro-
grams
¢ Adversarial relationships between IP and clinicians —
argue about whether an event is an infection
e Hospital administrators ask why programs are not
reaching zero
e Fosters problems with surveillance (intention/unin-
tentional bias)
e Inappropriate medical practices (urine cultures on
admission)

http://www.acssurgerynews.com/opinions/editorials/sin-
gle-article/point- counterpoint-hospital-acquired-infections-is-
getting-to-zero-the-right-medicine/55aaa6¢cbd21959859f2d0b-
9ea9c45chd.html
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SOVIET PERIOD

¢ Prevalence of HAls less than 1% in all hospitals

e Passive surveillance

e Case definitions were not used

¢ Infection control system was based on punitive measures

NATIONAL GUIDELINE ON INFECTION
PREVENTION AND CONTROL (IPC)

¢ In 2009, the first National Guideline on “Infection pre-
vention and Control in Healthcare Facilities” was then de-
veloped and published

e Currently the National Guideline on “Infection prevention
and Control in Healthcare Facilities” is being updated

e In 2015, the Guideline on “Infection prevention and
Control in Dental Settings” was then developed and published

IPC MONITORING

Since 2016 monitoring in medical institutions in the country
is conducted in the mode of assessment of the functioning of
the infection control system in inpatient medical institutions.

e Health Care Department at the Ministry of Labour,
Health and Social Affairs

¢ National Center for Disease Control and Public Health

IPC MONITORING IN HEALTHCARE
FACILITIES (66)

* Thilisi Hospitals (2150 beds)

e Thilisi Hospitals with Cardiac Surgical Service providers
¢ Third level perinatal service providers

e Thilisi Hospitals with ICU (< 40 beds)

¢ Kutaisi and Batumi Hospitals

IPC MONITORING RESULTS (1 AND Il STAGE)

“ 15tage
» Il Stage

jj]ij’j

%, * e N e,
_; %‘m}\\ SN

owrce: IPC Monitoring results, 2006-2017

¥

IRRERERERE

AWARENESS ON IPC AMONG
HEALTHCARE WORKERS

¢ 320 nurse received trainings on IPC (short- term)

¢ 40 hospital-epidemiologist received trainings on IPC
(short-term)

e Long-term post-graduate educational course on IPC
has been developed

IPCIN DENTAL SETTINGS

e Guideline on “Infection prevention and Control
in Dental Settings” has been developed and imple-
mented

e Strengthening of IPC programmes in dental set-
tings

¢ About 5,000 persons of dental settings received trainings
on IPC

NATIONAL AMR STRATEGY

e Georgian Government approved national AMR strat-
egy on January 11, 2017 in line with the One Health ap-
proach.

e The national AMR strategy has been developed on
the basis of coordination of evaluation activities carried
out at the state level, though considering the lessons
learned in the process of implementation, it presents
the opportunities for further improvement and develop-
ment.

ANTIBIOTICS

e Have improved public health — millions of people live
longer, more productive lives

¢ Have lowered child and infant mortality rates

e Accelerated population growth and increased average
human lifespan by seven years

A REPORT FROM THE AMERICAN ACADEMY OF MICROBI-
OLOGY: Antibiotic Resistance: An Ecological Perspective on an
Old Problem, 2009

ANTIMICROBIAL RESISTANCE (AMR)

e A global threat which is already happening right
now

¢ In Europe — AMR causes 25 000 deaths each year

¢ Prolonged and costlier treatment, extended hospital
stays

¢ Increased morbidity and mortality, increased healthcare
costs

e Number of resistant organisms increases, number of
new innovative antibiotics decreases.
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Introduction of new antibiotic classes
E.“..“‘.“': — natural product derved
3 tlivinmdaczoles 3 « s sse synthetic origin
1949 1956 1957
chioramphenicol § { glycopeptides | unsumiycin
< 1v4r = 1952 1952
: nitrofuren * lincosamides § macrolides |
"t oaa” 1952 e HIANC 2003
e eneeeess amylycusides stroptogramins J = timethopnm » lipnpeptidan
: 1935 : 1941 1950 1062 ] 2000
g"..n.:ll.u:ll.ml.it.‘itfo. _: B ksl L lelracychnes quinolones ureolidinunus

Development of bacterial resistance

1953 1961 1981
P 1‘““ | | sz olicde: | wnlbiezillin Anp G
enicillinase resistance resistance B-lactamase
2000s
1942 1966 1983 resislance
sulfonamide nalidixic acid ESBL against
rersaisilianee: TERF HTTHE 1086 linezaolid
1947 1968 VRLC and
streptomycin tetracycline daptomycin
resistance resistance 2002
— 1990s VRSA
; : fluoroc hinolone
arminoglycoside ressislianee
moditying
enzymes 1997
VIGA

http://www.pharmazie.uni-duesseldorf.de/Institute/pharm_bio/arbeitskreise/AK-Broetz-Oesterhelt/research

ANTIBIOTIC
DEVELOPMENT
IS DWINDLING

2008-2012

“Antibiotic resistance is an international pandemic that
compromises the treatment of all infectious diseases. At the
present time, resistance essentially is uncontrollable. The
enormity of the situation is such that it is virtually impossible
to conceive of any solution, or combination of solutions,
that will have a significant global impact. The reasons behind
the establishment and spread of resistance are complex,
mostly multi-factorial, and mostly unknown. More research
bridging medical, chemical, and environmental disciplines is
needed now.”

e Improvement and speed of diagnostic tools;

¢ Enhancement of capacity building in most laboratories,
particularly in developing countries;

e Development of infection control and containment of
bacterial transmission;

¢ Development of antibiotic stewardship;

e Agreement and implementation on “judicious and pru-
dent use” of antibiotics;

e Guidance to physicians and to veterinarians;

¢ Building and coordinating surveillance programs;

¢ Development of communication initiatives; and

¢ Control of generic antibiotics.

A REPORT FROM THE AMERICAN ACADEMY OF MICROBIOLOGY:
Antibiotic Resistance: An Ecological Perspective on an Old Problem, 2009

CAUSES OF ANTIBIOTIC RESISTANCE

¢ Uncontrolled and unregulated use of antibiotics
— Misuse, overuse

e Evolution of resistant strains
— Natural phenomenon, which is accelerated by above-
mentioned reasons

MORTALITY (%) — GROUNDLESS AND
PRUDENT ANTIBIOTIC THERAPY

Rello et al
Avarez-Lerma
Ibrahim et al
Luna etal

Gamacho-Montero et al
Vallés et al

0 20 40 60 80

100
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HAI SURVEILLANCE IN GEORGIA

# of 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
HAIls
reported 0 0 0 0 0 0 0 0 0 0 0 122 165 188
¢ Nationwide prevalence is unknown;
e Passive surveillance system does not provide reliable data;
¢ Medical personnel / administration has low awareness on HAls and IPC;
e |PC system is mostly fictitious in clinics;
e Lack of information on multiresistant organism prevalence;
e Capacity of microbiologic laboratories is mostly non-satisfactory.
AMR IN GEORGIA
Today In the future
Uncontrolled use of “reserve”
antibiotics Piablems are
Frequent usage of identified and
bacteriologic testing being targeted

No surveillance on antibiotic usage

Lack of qualified and skill
staff
Importance of
bacteriologic and
antibiotic susceptibility
tests are often
eglected

True extent of problem - unknown

ANTIBIOTIC RESISTANCE
IN FORMER SOVIET UNION COUNTRIES,
AND IN GEORGIA (1)

¢ Antibiotic usage in hospitals and the community is not
well regulated

¢ Quality of antibiotics remains suspect and problem of
fake drugs arise

¢ In the community, pharmacies sell antibiotics without
a physician’s prescription

e Some pharmacies are managed by non-medical
staff

¢ In hospitals, antibiotic stocks are limited and occasionally
patients are required to bring antibiotics from a community
pharmacy

e Cultures are only taken when empirical antibiotic pre-
scriptions fail

¢ Testing methodologies are not standardized in labora-
tories

Monitoring of antibiotic usage . .

. Better understanding of the
problem among medical
personnel

Hospital administration support

. ] .
“Reserve” antibiotics are used after consulting
with ID specialist

ANTIBIOTIC RESISTANCE IN FORMER
SOVIET UNION COUNTRIES,
AND IN GEORGIA (2)

e Antibiotic resistance is emerging (although few studies
have been conducted)

® 40-78% of all S. aureus is methicillin-resistant (MRSA)
in some countries

¢ In Baltic countries, prevalence of MRSA has declined
over past few years, and remains steady at around 10%

¢ National committee on antibiotic resistance surveillance
is not established in most of the countries

¢ Routine collection of antibiotic resistance data for local
and national surveillance purposes

SITUATION IN GEORGIA (1)

e Uncontrolled and unregulated use of antibiotics

¢ Antibiotics are not sold over-the-counter — prescription
is now required

¢ No surveillance on antibiotic usage in general population
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¢ No restrictions in administering “reserve antibiotics”
in hospitals
e Lack of surveillance on inpatient use of antibiotics

SITUATION IN GEORGIA (2)

¢ Very limited data on AMR

¢ Lack of awareness on AMR both in medical personnel
and general population

e Lack of microbiologic and susceptibility test usage

e Bacteriologic and antibiotic susceptibility testing is
rarely performed for modifying administration of antibi-
otics

¢ In 2014, a National Strategic Action Plan on Antimicrobial
Resistance was created with the support of World Health
Organization (WHO)

THE FIRST SUCCESSFUL IPC PROGRAMME
IN GEORGIA

In 2005, the Georgian National Medical Center in collab-
oration with National Center for Disease Control and Public
Health, Thilisi, Georgia, Minnesota Department of Health
and University of Minnesota, USA, implemented the first
successful IPC programme in Georgia.

FIRST LABORATORY-CONFIRMED
OUTBREAK OF CDI IN GEORGIA

e In Spring 2014, an outbreak of 3 cases of CDI was
detected in a tertiary care hospital ICU in Thilisi

¢ All stool samples were found positive by ELISA, detection
of gluD gene and toxin B, region tcdB by PCR

¢ All CDI patients had serious underlying disease, pro-
longed hospital stay, cephalosporin exposure and nasogastric
feeding

o After infection control measures, there have been no
more CDAD cases over the past 6 months.

“PROOF-OF-PRINCIPLE AMR ROUTINE
DIAGNOSTICS SURVEILLANCE
STUDY IN GEORGIA”

e July 1, 2015-December 31, 2016

¢ National Center for Disease Control and Public Health
(NCDC)

e The support of World Health Organization (WHO)

e Four general regional hospitals

METHODS (1)

¢ At each hospital, a local team consisting of a clinician, a
hospital epidemiologist and a microbiologist

e Clinicians were instructed to recruit patients with sus-
pected BSI

e The study team completed a clinical data form and a
laboratory data form for each positive blood culture

¢ Data forms were collected and entered into an electronic
database at NCDC

METHODS (2)

¢ Blood culturing was carried out using a manual blood
culture system according to standard operating procedures
(sop)

e Culture bottles were checked for growth daily

¢ Blind subcultures were made at 24 hours, 48 hours, 72
hours and at 7 days if no growth was seen.

e AST was assessed using disc diffusion according to
EUCAST standards

COLLABORATION BETWEEN HOSPITALS,
LABORATORIES AND THEREFERENCE
LABORATORY FOR BLOOD CULTURE
SAMPLES

Preliminary result
and final results

Confirmation
test results

Local hospital departments — ;.
lintensive care, cardiology, Local hospital
y, etc.) +

= Lugar Centre National
labaratory testing < L ¥

BC samples

RESULTS (1)

e Blood cultures were collected from 1559 patients with
suspected BSI
® 217 (13.91%) were positive
201 bacterial pathogens
16 fungi

RESULTS (2)

e Intensive Care Unit
69.2% of blood cultures
BSIs - 29.3/1000 patient-days

e Other departments
30.8% of blood cultures
BSIs - 2.1/1000 patient-days

THREE MOST COMMON CLINICAL DIAGNOSIS
IN PATIENTS WITH SUSPECTED BSIS

Age group (No  Age group (No.) Diagnosis No. pesitive (%)
Meonates (730) Meonates {730)*  Respiratory distress syndrome 488 (66.8%)
Respiratory acute failure 69 (9.4%)
Low birth weight 50 {6.8%)
Children (420)® Children (420"  Fever 120 (28.6%)
Respiratory acute failure 106 (25.2%)
Respiratory distress syndrome 54 (12.8%)
Adult (409) Adult (409) Respiratory failure 52 (12.7%)
Pneumonia 49 (12.0%)
Fever 44 (10.8%)
Total (1559) Total (1559) Respiratory distress syndrome 550 (35.3%)
Respiratory acute failure 195 (12.5%)
Fever 177 (11.4%)
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Hospital department

Escherichia col 17 588 i2 i1 59 ne 0 353 529 YAl 174 824
Klebsiella pneumaniae 57 49 351 56 23 1055 18 158 824 174 20 140
Pseudomanas aeruginosa 18 556 hhA bk 72 m 56 167 %4 56 A m
Acinetobacter baumannii ] 867 33 n LIA] 0 m 667 100 0 100 0
Staphylococcus aureus n 819 1 818 i8 08 0 86 T4 86 T4 b
Streptococcus preumoniae 3 100 0 0 0 100 0 0 667 133 133 667
Entarococcus faecalis 3 13 6.7 100 0 0 0 0 100 0 100 0
Enterococcus faecium
Coagulase-negative staphylococci 19 884 kil no 158 0 kil kil 89 n 632 K3
Enterococcus spp. § 80 0 &0 &0 0 0 0 80 0 100 0
Enterococcus gallinarum 4 50 50 % % ] 0 50 100 0 100 0
Burkhoideria cepacia § &0 &0 60 0 0 0 0 100 0 100 0
Enterobacter cloacae b 567 33 6.7 0 167 0 167 66.7 13 833 167
Providencia stuartii ] 0 100 0 50 0 0 50 50 50 100 0
Klebsiella oxytoca ] 100 0 0 50 0 0 50 100 0 50 50
Serratia liquefaciens 3 100 0 0 13 33 0 33 100 0 100 0
Serratia marcescens & 50 0 % 75 0 0 100 0 (3 5
Pseudomonas oryzihabitans 2 50 0 0 0 50 50 100 0 100 0
Staphylococcus epidermidis 1 50 50 0 0 0 50 100 50 50 100 0
Klebsiella terrigena 1 100 0 0 0 0 50 50 50 50 50 50
Other® 17 8.7 B3 412 59 59 174 294 %41 i 824 174
ANTIBIOTIC RESISTANCE FOR E. COLI NATIONAL STRATEGIC ACTION PLAN ON
AND K. PNEUMONIA ANTIMICROBIAL RESISTANCE (1)

e Coordination
Multi-sectoral approach -
— MoHLSA (State Regulation Agency for Medical Activ-

Antibiotic class E. coli K. pneumoniae

Aminopenicillins (R) 12 100 NA NA |t|es) . . .
— National Center for Disease Control and Public Health
Beta-lactam-beta-lactamase inhibitor 17 41 54 93 .. .
combirations 83 — Ministry of Agriculture
_ _ — Hospital managers and clinical directors
Aminoglycosides (R) y i } 7 54 82 — Medical associations
Gentamycin 17 59 54 &1
Amikacin 1 27 kL 51
NATIONAL STRATEGIC ACTION PLAN ON
Fluoroguinolones (R) 16 38 49 27 ANTIMICROBIAL RESISTANCE (2)
Fluoroguinclones (I+R) 16 38 49 35 .
e Surveillance
Third:genacation cephalosporios. (i - | 17 B3 B4 % —Record quantities of antibiotics sold (both at pharmacy
Third-generation cephalosporins (1+R) 17 59 54 96 and hospital levels)
el e (Y 17 53 54 % — Create a network of laboratories that collect resistance
Ceftazidime (R) 17 4 56 98 data
eftazidime . . . . . .

- — Inclusion of microbiologic laboratories into CAESAR
Carbapenems (R) 17 0 54 " (Central Asian and eastern European Surveillance of
Carbapenems (I+R) 17 5 54 20 Antimicrobial Resistance)

Ertapnsn B9 ~ = . = - Cond.uct stud.|e5. on bac'FerlaI resistance pattfzrns in

outpatients — similar studies were focused mainly on
Comatin 199 " ¢ - s hospitalized patients, thus, this issue is of high impor-
Multidrug resistance (R)* 17 AN 49 25 tance
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NATIONAL STRATEGIC ACTION PLAN ON
ANTIMICROBIAL RESISTANCE (3)

e Strengthen infection prevention and control (IPC)
— Development of IPC body at national level
— Development of hospital (local) infection control
committees
— Introduction of staff responsible for IPC at hospital
level into practice
— Improvement of hand hygiene practice in medical
facilities
—Implementation and development of IPC educational
courses
— Update of nosocomial infection control guideline
— Development of state-of-the-art regional center

NATIONAL STRATEGIC ACTION PLAN ON
ANTIMICROBIAL RESISTANCE (4)

¢ Prudent use of antibiotics
— Accreditation of microbiologic laboratories
— Establishment of national referral laboratory, re-
sponsible for quality assessment of other laborato-
ries
— Availability of microbiologic services for all hospital
— Funding of microbiologic tests for certain diseases or
conditions (national program)
— Restrictions on using “reserve” antibiotics (consultation
with experts)
— Creation of antibiotic therapy guidelines for medical
doctors

NATIONAL STRATEGIC ACTION PLAN ON
ANTIMICROBIAL RESISTANCE (5)
e Sensitization and education

— Awareness campaigns for general population on
nosocomial infections and antibiotic use

WORLD ANTIBIOTIC AWARENESS WEEK

16-12 Movember 2015

— Development of hand hygiene and antibiotic use
educational courses for physicians and medical stu-
dents

— Increase number of infection disease residencies

— Education of microbiologists and laboratory per-
sonnel

NATIONAL STRATEGIC ACTION PLAN ON
ANTIMICROBIAL RESISTANCE (6)

¢ Food chain, veterinary activities and agriculture
— Prohibition of antibiotic use in animals as growth
promoters
— Establishment of working group which is focused on
creation of antibiotic resistance action plan in terms
of food safety

SANFORD GUIDELINE FOR
ANTIMICROBIAL THERAPY

e Agreement with publisher for translation and dissemi-
nation of the guideline

¢ Allows to determine treatment course by concrete an-
tibiotics for concrete diseases — before and after iden-
tification of microorganism

¢ Bacteriologic and antimicrobial susceptibility tests are

necessary for adequate treatment

¢ Has been distributed to physicians nationwide

FINAL RECOMMENDATIONS

e Develop and strengthen IPC programmes in medical
facilities

e Evaluate infection control practices
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* Register adverse outcomes
e Monitor and register HAls
e Use antibiotics with caution
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®U3NYECKOE PA3SBUTUE AETEN C CAXAPHbIM
AWABETOM 1 TUNA

CaxapHblii gMabeT y aeten — HapyLweHWe YyrneBoAHOro 1
APYrux BMA0B 0bMeHa, CBA3AHHOMO C UHCY/IMHOBOWM Heao-
CTaTOYHOCTbIO, MPUBOAALLETO K XPOHUYECKOMY NOBbIWEHUIO
caxapa B KposW. Y MauMeHTOB AETCKOro Bo3pacta B 60/b-
LUMHCTBE C/ly4YaeB MPUXOAUTCA CTAJIKMBATBCA C CaxapHbIM
avabetom 1-ro Tmna (MHCY/JIMHO3aBUCUMbIM), B OCHOBE KO-
TOPOTO NEXUT abCONOTHAA UHCYIMHOBAA HELOCTAaTOYHOCTD.
OTmeuaeTcs ABa NWKa Havyana caxapHoro aAvabeTay geTtei —
B 5 - 8 net 1 B nybepTaTHOM nepuoje, T. €. B nepuoapl
YCUNEHHOro pocTa. [TOMMMO OCHOBHBIX BbIAENAOTCA U MEHEe
cneuympuUyHble CUMNTOMbI CaxapHOro AnabeTa y aeTel, Takue
KaK noTeps macchbl Tena.

Lenb nccnegosanua. OueHWUTb duU3MUYecKoe pasBuTHe
AeTel ¢ caxapHbim anabetom 1 Tmna.

MATEPUAJIbI U METO/AbI.

B nccneposaHue bbiav BRAtoveHbl 33 (100%) pebeHka B
Bo3pacTe oT 4 go 14 net c caxapHbiMm gnabeTom 1 TMna, npo-
XOAMBLUNX NIEYEHME B OTAE/NEHUU BHYTPEHHWUX BonesHei
Hay4HO-KAMHUYECKOTO LIEHTPa OXpaHbl 340P0OBbS MaTEPU U
pebeHKa. [leTn 6bi1m pa3geneHbl Ha 3 BO3pacTHbIe rpynnbi:
2 (6,0%) no 5 net, 15 (45,5%) ot 5 no 10 net u 16 (48,5%)
ctapwe 10 net. Mo gAnTeNbHOCTM caxapHoro anaberta, y 4
(12,1%) netert gnabet anvnca 1-3 mecaua, y 14 (42,4%)
aeteit ot 9 mecaues go 3 net, y 10 (30,3%) aeteii ot 4 o 5
netunyb5 (15,2%) neteli ctapuwe 5 ner.

B TeueHue nepunoaa nccneno0BaHMA OLEHMBANOCL GpU3K-
YecKoe pa3BuUTUE AeTelt (pocCT, BeC) B COOTBETCTBUM C yTBEP-
KAEHHbIMM BO3 LEeHTUAbHBbIMKU TabanLamm, a TakKe npo-
BOAMIOCH Y/IbTPA3BYKOBOE UCC/Ie40BaHNE BHYTPEHHUX Op-
raHOB W BTOPUYHBIX MOJI0BbLIX MPU3HAKOB MO LWKane TaHHepa.
MpoBepanncb YPpOBHU FHOKO3bl B KPOBW U MTMKUPOBAHHOTO
remornobuna (HbA1C) y naumeHTOB.

MonyuyeHHble pe3ynbtartbl. Ob6LLEe YNCNO AeTEN C
HOpPManbHbIM Becom cocTasuao 15 (45,5%), us kotopbix: 2
(13,3%) B | rpynne, 7 (46,7%) Bo Il rpynne v 6 (18,2%) 8 IlI
rpynne. M36bITOYHOM macchl Tena He HabnwAANOCh HU Y
opHoro us geteit. CHUXKeHMe Beca oTMeyeHo y 18 ageteld, n3
HuX (-1S0) B cpeaHem y 16 (48,4%) netern ny 2 (6,0%) netei

AXOPAEBA T., MAJTJIUK A., ABAEB I.

(-3S0). PacnpegeneHue feTeit No BO3pacTy Nokasano, Yto 8
(44,4%) neteit npuHaanexkanu ko Il rpynne u 10 (55,6%) K Il
rpynne.

HopMmasnbHbIi pocT 6bi1 y 18 (54,5%) neTelt, U3 KOTOpbIX
-1(5,5%) B | rpynne, 7 (38,9%) so Il rpynne n 10 (55,6%) B 11
rpynne. HU3KuiA poct Habawganca y 10 (30,3%) peteit, us
KoTopbix 2 (20%) Bo Il rpynne (-3SO) u 2 (20%) B Il rpynne (-
2S0), a Takke 4 (40%) B Il rpynne (-2S0) n 2 (20%) 8 IlI
rpynne (-3S0).

Take 6bln1 oueHeH nHAeKc maccel Tena (MMT) geteit.
Konunuectso geteit c UMT B npeaenax Hopmbl 415 X BO3pacTa
cocTtaBuno 16 (48,5%), n3 kotopsbix 1 (3,0%) 6bin B | rpynne,
8 (50%) so Il rpynne u 7 (43,7%) 8 Ill rpynne. Tonbko y 1
pebeHkKa B Il rpynne UMT 6bin pacueHeH Kak M3bbITOYHbIN.
CHukeHne MMT 6bino BbifiBieHO y 16 aeteit (48,5%), npu
3TOM CHUKeHMe fo (-2S0) Habnoganock y 1 (6,25%) pebeHka
Brpynne I ny5 aeteit (31,25%) B rpynnax Il n lll. CHuxKeHune
MMT go (-3SO) 6binio BbifgBneHo y 2 geTeli (12,5%) B rpynne
Ilny 3 peteir (18,75%) B Ill rpynne.

CornacHo aHamHesy, Bce AeTW POoAMAUCL B CPOK, C
HOPMaJIbHbIM BECOM, CpeaHUiM Bec cocTasua 3498,031324,9.
bepemeHHOCTb Yy UX MaTepelt npoTekana 61aronosyyHo y
25 (75,7%), a 'y 8 (24,3%) Habnoganuncb TAXKENbI TOKCUKO3
M OCTpble pecnupatopHble MHbeKUUnU. BoNbLNHCTBO AeTel
poannmnch ectectBeHHbIM nytem: 29 (87,9%) un 4 (12,1%) —
nyTem Kecapesa ceyeHuA. ToNbKO oauH pebéHok, u3 Il
rpynnbl Moay4yan WCKYCCTBEHHOE NMUTaHWe, OCTasibHble
Haxo4MNUCb Ha TPYAHOM BCKapM/MBaHMM He MeHee 1 roaa.
OawnH (3,0%) 12-neTHuin pebéHoK, 6oneBlunin B TeuyeHne 10
NeT, POAMNCA NYTEM KECAPEBA CEYEHMSA, a TaK}Ke He NoJsyyan
npodunakTuyeckne npueueku. [ioe (6,0%) pgetein He
NONYYUAN TMONHOTO Kypca BaKuuMHauuum. Ha momeHT
noctynneHnsa 6 (18,2%) netei He nosyyanu neyeHus
WNHCY/IMHOM.

Takum 06pasom, Bb1/10 TaKKe BbIABNEHO, YTO XPOHMYECKan
rMneprankeMmsa HeraTMBHO B/IMSET Ha GU3MYECKoe pasBuTHe
aeteil. bbina BbiAB/NEHA 3aj4epXKa B Bece WM pocTe
obcnepoBaHHbIX AeTei, 4To TpebyeT peryaspHoro
MOHUTOPUHIa GU3MYECKOTo Pa3BUTUA BCeX AeTel ¢ AnabeTom
1 tuna.
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