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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”,
3Nd6MA IMAMIINEN “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-

LA GRR RO CSRE M (I RIRRIVESE  founder of the Fund.

ANLIAONN: We are looking forward for the future collaborationi

Tbilisi, Lublianas q. #21; Tel: 47-04-01;
E-mail: info@sppf.info,
euscigeo@yahoo.com www.sppf.info
WWwWWw.esgns.org
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INTERNATIONAL FUND “THE WORLD SECURITY AND CHILD”

LITIATIBIZNMUL LMBNIKIAN 3IKNISdANNL RIB3NL BM6KN
GEORUJIAN SOCIAL PEDIATRICS PROTECTION FUND

LJI3IRNBNEM-LMBNITIAN 3IBENIAIBNL N6BIAIMEBN6I6HITIAMIN
LJIFIKNBNEM-LMBNITIAN 3IKNIGANNL LITBNY (RVI3IAGITIESN)

SOCIAL PEDIATRICS DEPARTAMENT OF INTERKONTINENTAL
ACADEMY OF MEDICAL-SOCIAL SCIENSES (IAMSS)
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GEORJIAN NACIONAL CECTION OF EUROSCIENCE
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1 he Socrall Pediatric Protection Hund

Date of Foundation: 30.09.1998

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

Address:Thilisi, 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 Ope-
ration: Georgia (eu)

Aim Social Pediatric Protection Fund is to execute programs of so-
cial pediatric development and maintain rights and healthcare of Child-
ren, Mothers and Adolescents. Fund has great organizational experi-
ence, technical equipment and skilled members. Most of the members
are Professors at TSMU, who have clinical and educational experien-
ce of 15-20 years and were one of the first, Before the independence,
to read lectures about congenital infections, sexually transmitted disea-
ses 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 examinations, juridicial consultations, cha-
rity events, informational lectures about healthy way of life, congeni-
tal infection, HIV, Social subjects and etc.

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

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

ACTIVITIES

From 1992 to 1998 was periodically holding humanitarian ex-
aminations. From 1998 with the help of Social Pediatrics Protec-
tion Fund started charity activities, in which Georgian pediatrists
were participating. Activities included: Instrumental and laborato-
ry 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 Thilisi, - over 100 children were examined and gif-
ted medicines. Free consultations by professors were held by Mother
and Child Diagnostic Centre and other hospitals once a week, consul-
tations in leading pediatric clinics of the city once in a month. In the-
se activities were also participating: 1. Institute of skin and vein 2.Sci-
entific 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 la-
boratory examinations were funded. Also medicines against louse
and itch were given.

04.04.99 - Expedition in Pasanauri — over 400 children were ex-
amined.

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 me-
dicines.

22.06.99 Sagarejo, - 250 children were examined and gifted me-
dicines.

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 analy-
sis, instrumental examinations — echoscopy, encephalography
were done. Over 1500 children were examined.

15.04.2000 Gurjaani, - 1200 children were examined, medici-
nes 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 Facto-
ry were examined.

23.06.2001. Children of employees of Rustavi Nitrogen Facto-
ry were examined.

14-15-16.09.2001 Baghdati region (Sairme, Witelkhevi, Rokhi, Och-
ba, 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 Thbilisi, - 400 children were examined in dif-
ferent Hospitals.

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

3-4-5-6.08.2000 Tusheti (Dikolo,Omalo,Shenaqo) — 200 child-
ren 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, Thbilisi, Zestaponi, Kha-
ragauli, Chiatura — over 1728 children were examined. In different regi-
ons (Zugdidi, Khulo, Khelvacharui, Qeda, Lanchkhuti, Ozurgetilngiri),
SPPF held charity activities with the help of Patriarchy — over 2400 child-
ren 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 recommen-
ded how to treat scoliosis.

Dusheti — 250 children were examined.

Akhalsheni—85 children were held consultations.
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9-10th of June, Kaspi — 300 children were examined.

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

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

2008.

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

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

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

27th of June — restoration of Georgian Section.

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

Ist of September, Tbilisi — STOP RUSSIA (meeting of chain)

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

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

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

2010.

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

10th of July, Karaleti — 200 children were examined and medi-
cines were given out.

4th of November — St. King Tamar orphanage children were ex-
amined.

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

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

2012.
1st of June,Thilisi — 350 children were examined.

SIMPOSIUMS AND CONFERENCES HELD BY THE
SOCIAL PEDIATRIC PROTECTION FUND:

1992. First pediatric cardiology conference — “believe the rea-
lity of better future”.

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

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

01.06.2000. IV conference — “Child must have right to be pro-
tected 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 Na-
tional 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 disea-
ses 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 Pe-
diatrics” (In which is written about social, medical, pedagogic, psycho-
logical, religious and other urgent problems).

19.12.2003. Second Georgian Cardiology Congress.

22th of December, Thilisi — 250 children were examined.
Since 1997 more than 93.000 Children and Hundreds of older peo-
ple have been medically for free in the framework of charity events.

2013.

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

17-21.12.2013. Tbilisi — 350 children were examined.

2014.
Ist of June ,Thilisi — 150 children were examined.
28th of December, Tbilisi — 50 children were examined.

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

2016.
3035 children were examined.

2017.
1305 children were examined.

2018.
200 children were examined.

2019.
250 children were examined.

2020.
95 children were examined.

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 con-
sortium in 1980-1990 examined above 124 000 Children, all over
Georgia.

Till today over 227 995 children were examined and thousands
of old people. Charity activities continue.

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 ‘“He-
althy child & Peaceful Caucasus”.

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

31.05.2007. IIT 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 con-
ference of Tsalka.

03.12.2010. Conference dedicated to I. Kvachadze 85th anni-
versary.

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
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SOCIAL PEDIATRICS PROTECTION FOUNDATION (SPPF)
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123JHO®bamo geb@s: E-mail: info@sppf.info
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DR., Academician GEORGE CHAKHUNASHVILI
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FROM 1980 UNTIL TODAY WE PROVIDED FREE EXAMINATIONS FOR
227 995 CHILDREN. CHARITY EVENTS ARE GOING TO CONTINUE.
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CHARITY EVENTS HELD IN RECENT DECADES IN DIFFERENT REGIONS OF GEORGIA (1998-2021)
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In the year 2017 joint charity actions of the FRONTERA
and the Social Pediatrics Protection Fund
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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
ti) > s 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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irector 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.
In Thilisi and in Tskaltubo where the doc-
tors of different profile will provide free
aid to the local population.
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3. Coronavis, Complexity, Security
and Children rights: ’Children’s rights
must be defended since embryo” G. S.
Chakhunashvili (President of Georgian
National Section of Euroscience)
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Chairmens: Academicians: D.
Basheleishvili, P. Kervalishvili, G. Chak-
hunashvili, . I. Pavlenishvili

Prof. D. Tskhomelidze,D. G. Chak-
hunashvili

Speaker: K. G. Chakhunashvili
PhD. MD

1. ,,Georgian National Section of
Euroscience and it’s annual report-2017-
20 — Vice —president of ESGNS D. K.
Chakhunashvili Ph. D. MD.:
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INTENATIONAL SCIENTIFIC-PRACTICAL CONFERENCE XLIV
CORONAVIRUS AND THE CHALLENGES OF THE 21TH CENTURY
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Euroscience Georgian National Section, Association
of Georgian Pediatric Cardiology
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2 ,Prevention and control of new
coronavirus (2019-nCoV) infection*

Giorgi K. Chakhunashvili, MD, PhD

Head of One Health Division

National Center for Disease Cont-
rol and Public Health
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3. ,,The new approach of detection
and treatment of viruses using their os-
cillation optical spectrum® Dr. Phys &
Math Sciences, Professor Academician
Paata Kervalishvili
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4. Placental Stem Cell Therapies for
the Treatment of COVID-19

Teona Paresishvili, Zurab Kakabadze
MD, PhD Professor, Lia karalashvili,
Nick Kipshidze MD, PhD Professor,
David Chakhunashvili MD, PhD Pro-
fessor, Konstantine Chakhunashvi-
1i MD, PhD

(Department of Clinical Anatomy,
Thilisi State Medical University) 5. *
COVID-19 Coronavirus Pandemic In-
fluence on Crude Oil Prices: A Prelimi-
nary Statistical Analysis”

Prof. Alexander G. Tvalchrelidze Aca-
demician and Vice President Georgian
Academy of Natural Sciences Academi-
cian EuroMediterranean Academy of Arts
and Sciences, Avtandil Silagadzea.

XXXXHI-XXV-IV
14.12.2019

BABY MICROBIOME

mgomd@gaodg s o. Lognoysdy
“COVID-19 3m6Gbogodiglols 3obogdo-

0ls 3965 bgogo bogomdols goliby:
Fobsbom0 LEo@olpogamo sbagobo”

6. ,.Twins and COVID-19 ,, PROF
D. Tskhomelidze (TSMU)

BY33960 > COVID-19 361963, o-
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7. Parasitic diseases and the immu-
nity of children Prof. D. Tskhomelid-
ze, Prof. N. Chiladze(TSMU)
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8. «Accountability of the Georgian
Healthcare system towards COVID-19
response»

Dr. Giorgi Pkhakadze, MD, MPH,
PhD Professor, Public Health, David
Tvildiani Medical University, Panelist,
United Nations Secretary General’s In-
dependent Accountability Panel (EWEC),
Member, Technical Review Panel (TRP)
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Genetic margin of muscle growth,
how to reduce myostatin in the body
and why it is necessary to change the
exercise program Givi Gogodze is an
assistant professor at the University of
Physical Education
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Recommendations for Child Care,
Disease Prevention and Nutrition -
COViD-19. Nino Totadze Clinic Pro-
fessor of TSMU
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The importance and use of social me-
dia for sports organizations and clubs
Ketevan Gogodze Doctoral student of
the Faculty of Engineering Economics,
Media Technologies and Social Sciences
of the Georgian Technical University
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“A drop of bloody poppy near the
Lord’s castle” M. D. N. Badriashvili /
Secretary of Social Pediatrics/
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Do (SvedeTi)

0bp@oli@ls dmgnmdo (SWEDEN)

15. FUYONG JIAO Prof. and Head
Children’s Hospital of SPPH, XI'AN
Jiaotong Univ. Clinical Research Cen-
ter for Pediatric Medical Disease of Sha-
anxi Province Shanghai Cooperation
Organization Hospital Cooperation Al-
liance Section of Pediatrics China

Honorary guests of the conference with
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ACADEMICION

3 BobbsBgomo 3. o3owgdo-
300 9360m9:360909601 Lsgsdmgy-
@ol g6mgbymo gdaool Jgwoio-
6ol ©g35@3dgb@ol byaddmgaby-
!

[

0
K. S. Chakh hvili M. Sc. Aca-

(300 3OMA5IYd0ls ©c
@0 /53-mdogolso/

“Support is our choice-2020%.
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Director of social programs /U. S. A-
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demician Head of the Department of
Medicine of the Georgian National Sec-
tion of the European Science
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Toseb Bachiashvili Doctor of Law
(TSU)
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Igor Dolidze MMD, Professor,
Academician (University of Physical
Education)
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Giorgi Farulava Professor (Dean
of the Physical Education University)
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D. G. Chakhunashvili TSMU
PhD student (Association of Young Pe-
diatricians)
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Mariam Ivanidze - Social Pediat-
rics Protection Fund

Harald Jacobsen (Germany)
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Protection Fund
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Med 11
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1. Iakobidze, (Ir. Tsitsishvili New
Children’s Clinic)
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T. Tedoradze Rezident TSMU
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L. Khutsidze Newspaper “Social
Pediatrics”

Jamo pepmmsBgommo — mgHom-
dmenmpo Keti Gogolashvili — ophthal-
mologist
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Jobava -- (Vice-Prezident of Geor-
gian Association of Pediatric Cardiolo-
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Professor TSMU
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D. Tabutsadze Professor of TSMU
Clinic
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Muzia Jashi is the director of the
Rehabilitation Center

George Dogonadze USA - ,The
Word Sec and Child*
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logy and Modern Challenges™
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“Important Clinical-Diagnostic Values of El-

ectrocardiogram (ECG) in Modern Management
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B0dBGgmo A

Professor M.D., Ph.D. Begench H. Annaev
Hospital with Scientific and Clinical Center for
Cardiology. Turkmenistan
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with Kawasaki disease during the situation of
prevention and control of COVID-19
Fuyong Jiao ; Sheng Zhang : Ji Ma; Jing Ni;
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Han; Gaitao He; Lei Ma;
Children’s  Hospital, Shaanxi
Pcoplc s Hospital, Xi'an China
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Coronavirus Disease 2019 (Ch OVID-19):
Multisystem Inflammatory Syndrome in
Children - Clinical Case - T. Kutubidze, N.
Gvelesiani, E. Uber, . Nakhutsrishvili
(Pediatric Cardio-Rheumatologist G. Zhvania of
TSMU Pediatric Clinic .Tbilisi.Georgia)
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Anesthesia management, intensive care,
and systemic risks of open artery closure. 1.
and sy 8 ° e -

'(Thilisi. Georgia)
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“Modern management of peri - and neonatal
cardiopathies” MD PHD Chakhunashvili
(TSMU, Evex Clinic Network - Ir. Tsitsishvili
New Children’s Clinic)
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Tpodeccop M.D., Ph.D. Berenu X. Autacs
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“The functional state of the cardiovascular
system in children of patients Hypothyresis

 Treatment of a coronary artery giant fistula in
a low birth weight infant. Clinical case. E. Tura-
belidze, L. Zhorzholiani, Sh. Sudadze, R. Silagad-
ze, d. Berishvili Gerrard Clinic (Tbilisi, Georgia)
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reatment of a coronary artery giant fistula
inalow birth weight infant. Clinical case. E. Tu-
dze, R. Silagad-
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Modern recommendations for assessing
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Multisystem Inflammatory Syndrome in
Children = MIS-C  Teona ~Chkhvikvadze
(Pediatric Cardio-Rheumatologist, National
Medical Center of Western Georgia).
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“Treatment with radon water and mud at
Tskaltubo resort”. Nana Gvishiani. Director of
T\kdllubu Balneokort Medical Department.

Pediatric Cardio-Rheumatologist (Joanne Car-
diology Clinic)
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Treatment tactics for anatomical and he-
modynamic features of congenital heart de-
fects. S. Gelashvili, L. Silagadze, Sh. Sudadze,
D. Berishvili Gerrard Clinic (Tbilisi, Georgia)
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Arthritis, Growth Pain and Vitamin D3

Deficiency, Densitometry Sophio Dograshvili
Pediatric Cardio-Rheumatologist (Family
Doctor), Kutaisi 4th Mixed Polyclinic

3. ,3536mgp980b 5JHogsgeol Lobg-
Goo. Moot by@dabody — h.\]»mw,‘],-\n.v.h
Boggms goBromgnems \l\m(;vn 3000 Sdo-
@0l bobol  byeddgsbymo dsgdgms go6-
woo-@ggdsmmmyo, - dsmidol waesms ©o
Boglgms (9bOGsEYG0 dmbodeol Igwo-
SHOODO pobygomgdol YBOMLo

om-Ggdspmmyo. (xmgbols 4
20060 geoboys)

“Abnormal protrusion of the left coro-
nary artery from the pulmonary artery”. - Ta-
tia Tedoradze, Pediatric Cardio-Rheumatolo-
gist. (Joanne Cardiology Clinic)
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Marina Khetsuriani - Head of the Western
Georgia Zone of the Association of Pediatric
Cardiologists

amaz
Surmanidze - Head of the Pediatric Cardio-Rhe-
umatologist of the Adjara Zone of the Georgian
Association of Pediatric Cardiologists, Head of
the Pediatric Department of the Batumi Central
Hospital for Mothers and Children

14. ,pmm-bobbdstmgms Lolegdols Fsdds
Covid- mn Q«m Bogilgns sbogdo o a»,

18. Combating parenchymal bleeding from
the liver by temporal extracapsular compression
of the parietal branches of the portal vein and
other relevant tubular structures (parietal artery
and corresponding bile duct) or parietal portal
tract and the results of clinical use of this method.
Z. Chomakhashvili, N. Zosidze, O. Teetskhladze, R.
Bolkvadze, D. Jintcharadze. Batumi State University
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“Biogenesis of Peroxisomes”
Ugulava (student TSMU)

20. “Coronavirus Disease (Covid-19) in pe-
diatric patients.” khatuna Lobjanidze. Resident
- Doctor, Pediatric Cardiologist (Tbilisi.
Georgia), PhD Candidate (Hannover, Germany).
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Refractory epilepsy - Tinatin Nadiradze,
(Resident of TSMU - Child Neurology, TSMU
G. Zhvania Pediatric Clinic. Tbilisi. Georgia)
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“Skin manifestation of rheumatic dise
ses in ped age. Thilisi State Medic
Univcr:l(y Pediatric Cardiology-Rheumato-
logy Eka Nakhutsrishvili (Tbilisi Georgia)
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Basic aspects of proper nutrition (breas-
tfeeding) in children with congenital heart di-
sease. Nino Totadze Clinic Professor of TSMU
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Professor at the University of Physical Education
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ecommendations f Nutrition — COViD-19.
Nmo Totadze Clinic Professor of TSMU
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“The need to control the cardiovascular
system in schools and kindergartens” Clinical
Professor D. Tabutsadze, Dr. Badriashvili /
TSMU. Social Pediatrics Protection Fund /
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system in children durmg Covid-19 and their
management” L. Korinteli, N. Jobava,
R.Kobakhidze, L.kobiashvili. T.Bakhtadze
(Akd. V. Bochorishvili Clinic)
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of the Department of Medicine of the Georgian
National Section of the European Science
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Dr Giorgi Pkhakadze, MD, MPH. PhD Pro-
fessor, Public Health, Panelist, United Nations
Secretary General’s Independent Accountability
Panelist(EWEC),Member, Technical Review
Panel (TRP)- Geneva, Switzerland

Frank Larbig - Med 11 - (Germany)
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Clinic)
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INVESTIGATIONS OF VIBRATIONAL PROPERTIES OF VIRUSES
AND VIRUS-LIKE PARTICLES BY COMPUTING METHODS

TAMAR BERBERASHVILI, TAMAR BZHALAVA, LALI CHAKHVASHVILI, ANNA KEKELIDZE,
SALOME KARSELADZE, LASHA BASADZE, TOHID TALEBIFAR, ALEXANDRE SOSELIA, PAATA KERVALISHVILI

1. INTRODUCTION

Viruses are assembled in the infected host
cells of human, animals, or plants. Because of
viral breeding the, host cell dies. There are es-
pecially viruses which are breeding in the cell
of the bacteria. Viruses spread in many differ-
ent ways. Just as many viruses are very specif-
ic as to which host species or tissue they attack,
each species of virus relies on a particular prop-
agation way.

The interdisciplinary collaboration (Biomed-
icine and Biophysics, Physical Research, Infor-
mation Technologies and Systems) is an engine
of strengthen the abilities of researchers in de-
velopment of new biophysical and biomedical
methods and tools. Those works which are based
on novel achievements in optical spectrometry,
laser and molecular physics as well as informa-
tion technologies and systems are critically im-
portant for study of common properties of nano-
scale virus-like particles, and elaboration of ba-
sic concepts and new revolutionary method for
estimation unique vibration/oscillation proper-
ties, determine the unique “fingerprints” of path-
ogenic micro-organisms, especially viruses.Far-
ther development of new methods of pathogens
treatment is greatly facilitated by an improved
understanding of the pathophysiology of epidem-
ic diseases. There is therefore a need to address
the current knowledge gaps in order to support
innovation in evidence-based therapy. In this
context, a better understanding of the mecha-
nisms that are common to several diseases, in
particular of those leading to co-morbidities, con-
stitutes an important challenge. The special at-
tention must be focused on the integration of pre-
clinical and clinical studies for the identification
of mechanisms common to several diseases. Per-
forming activities should assess and validate the
relevance of these common mechanisms and of
their biomarkers (where relevant) on the devel-
opment of disease-specific pathophysiology, as
well as their role in the development of co-mor-
bidities in both males and females. The expect-
ed impact should provide: A better under-

standing of disease pathways and / or mecha-
nisms common to a number of diseases; new di-
rections for clinical research for better disease
prevention, health promotion, therapy develop-
ment, and the management of co-morbidities.
In this direction the multidisciplinary develop-
ment of ability to detect rapidly, directly and se-
lectively individual virus particles has the po-
tential to significantly impact healthcare, since
it could enable diagnosis at the earliest stages
of replication within a host’s system. Simulta-
neous acquisition of the vibrational and electron-
ic fingerprints of molecular systems of biolog-
ical interest, at the interface between liquid me-
dia, or at the air/solid, air/liquid interfaces is dif-
ficult to achieve with conventional linear opti-
cal spectroscopy due to their rather poor sensi-
tivity to the low number of molecules or their
maladjustment to water environment (infrared
absorption). It relies on inelastic scattering of
monochromatic light, usually from a laser in the
visible, near infrared, or near ultraviolet range.
The laser light interacts with molecular vibra-
tions, phonons or other excitations in the sys-
tem, resulting in the energy of the laser photons
being shifted up or down. The shift in energy
gives information about the vibrational modes
in the system. Infrared spectroscopy yields sim-
ilar, but complementary, information. Sponta-
neous scattering is typically very weak, and as
aresult the main difficulty of this kind of spec-
troscopy is separating the weak non-elastical-
ly scattered light from the intense Rayleigh scat-
tered laser light.

Current paper presents some information
about studies carried out in the last decade us-
ing spectroscopic methods as a research tool in
the field of virology. Spectroscopic analyses are
sensitive to variations in the biochemical com-
position of the sample, are non-destructive, fast
and require the least sample preparation, mak-
ing spectroscopic techniques tools of great in-
terest in biological studies. Herein important
chemometric algorithms that have been used in
virological studies are also evidenced as a

Georgian Technical University

good alternative for analyzing the spectra, dis-
crimination and classification of samples. Tech-
niques that have not yet been used in the field
of virology are also suggested. This methodol-
ogy emerges as a new and promising field of re-
search, and may be used in the near future as di-
agnosis tools for detecting diseases caused by
viruses.

THEORETICAL AND

EXPERIMENTAL STUDIES

With the advancement of technology and con-
sequently advanced spectroscopy, the interest of
researchers in spectroscopic techniques in bio-
logical studies has grown. This field of science
is known as biospectroscopy, and means the use
of spectroscopy to analyze biological objects. Sev-
eral studies have been conducted involving
identification of bacteria [1,2], viruses [3,4], can-
cer diagnosis [5], and even in the field of foren-
sic entomotoxicology [6], demonstrating that spec-
troscopic techniques are capable of detecting bio-
chemical changes in biological matrices.

Viruses are submicroscopic infectious agents
and obligate intracellular parasites. They are to-
tally dependent on a host cell because they are
not able to generate energy to conduct all bio-
logical processes (fig.1). Virus particles (virions)
come in a variety of sizes and shapes.

However, approximately spherical shapes
with diameters in the range between 50nm and
100nm are especially common. Many nearly
spherical viruses are revealed by X-ray crystal-
lography to have icosahedral symmetry. A
typical virus particle contains genetic material,
RNA or DNA, surrounded by a protein coat
(capsid). Such an object should have reasonably
distinct vibrational frequencies, the study of
which may be of interest. Excitation of these vi-
brations could have applications in either the di-
agnosis or treatment of viral diseases. The sole
discussion of these vibrational modes conjec-
tured that ultrasound in the GHz range could be
resonantly absorbed by HIV virus particles, lead-
ing to their destruction [7].

2021 Bgemo




XS

LMGOSELI&HO0.
3060390

J3MMMB30ITI&H0
3IROIS 0D

N26

glycoprotein
spikes

3 unm:i rq
axes

twofold symmetry

threefold symmetry

. DNA virall genome
o

-

sym netrq
axes

fivefold symmetry

Fig.1. Example of Virion: Virus icosahedron A virus icosahedron (20-sided structure) shown

in the (left) twofold, (centre) threefold, and (right) fivefold axes of symmetry. Edges of the upper
and lower surfaces are drawn in solid and broken lines, respectively. Encyclopaedia Britannica’

The two methods most commonly used in
clinical diagnoses of viruses are enzyme-linked
immunosorbent assay, with the best known be-
ing the ELISA method and real-time polymerase
chain reaction (PCR). These methods have
brought benefits such as high levels of repeata-
bility and reproducibility, ease in handling and
robustness [8]. However, they have also some
negative points. As example, both methods re-
quires high quality reagents; in some situations
they are not suitable for identifying specific vi-
ral species/strains and they are also destructive
to the samples. Thus, there is a need for tech-
niques that are as advantageous as ELISA and
PCR techniques, and which have fewer disad-
vantages. The potential of spectroscopic tech-
niques in the detection and identification of virus-
infected cells has been studied using statistical
methods as a sensitive, rapid and reliable
methodology. The ability to discriminate be-
tween contaminated and non-contaminated
objects in a short time with high sensitivity which
characterized biospectroscopy determine its
high prospect for studying viruses and similar
pathogens [9,10].

An expected difficulty in the use of biospec-
troscopy in virology is related to the fact that hu-
mans have a great diversity of virus circulating
in their organism, and each human has a unique
microbiome. Because of it, obtaining a finger-
print would be more difficult in view of the
specificity of each organism. The solution to this
problem seems to be the use of a broad and well-
trained database, and changes obtained by
multivariate statistical analysis, differentiat-
ing these alterations [11,12].

The main spectroscopic techniques that have
been used in virological studies are nuclear mag-
netic resonance spectroscopy (NMR) [13], Ra-
man spectroscopy [14], infrared spectroscopy (IR)
[15] and molecular fluorescence spectroscopy
[16]. These techniques are known to provide rap-
id responses and reliable data, as well as having
powerful structural elucidation capability.

Such advantages highlight the possibility of
identifying and classifying different types of

virus using spectroscopic techniques. In this pa-
per, studies using biospectroscopy coupled to sta-
tistical methods of classification in virological
investigations are emphasized. First, we will dis-
cuss the most commonly used spectroscopic
techniques, and then we will discuss the com-
putational processes used to extract useful in-
formation from the obtained spectra (spectral
preprocessing, multivariate classification algo-
rithms, performance evaluation).

DISCUSSION AND ANALYZE

In order to understand the possible pathway
of biospectroscopy development it is necessary
to use the new science and technology tool calls
bionanotechnology. The main objective of this
modern discipline is cellular uptake of nanosize
molecules functioning within the cell. If the size
of molecules is bigger than 10nm are taken by the
cell trough a clathrin-assisted mode of endocyto-
sis called pinocytosis, while particles of size greater
than 200 nm in diameter are usually phagocytosed
by the macrophages. Phagocytosis occurs in spe-
cialized cells called phagocytes, which includes
macrophages, neutrophils, and other white blood
cells, which destroys the molecular association.
Invagination produces so called phagosome
which usually fuses with one or more lysosomes
containing hydrolytic enzymes.

In comparison with cellular molecules
(nano-ensembles) the size of viruses varies from
20 to 300 nanometers. Practically all viruses by
the sizes are smaller, than bacteria. However, the
largest viruses, for example a virus of cow small-
pox, have the same sizes, as well as the small-
est bacteria (hlamidiya and rikketsiya) who too
are obligate parasites and breed only in living
cells. Therefore, as distinctive features of virus-
es in comparison with other microscopic
causative agents of infections the sizes or
obligatory parasitism, and features of a struc-
ture and unique mechanisms of replication (re-
production themselves) serve not. Viruses are
masterpieces of nanoengineering with a basic
common architecture that consists of the cap-
sid — a protein shell made up of repeating pro-

tein subunits- which packs within it the viral
genome.

Nano-sized biological agents and pathogens
such as viruses are known to be responsible for
a wide variety of diseases such as flu, AIDS and
herpes, and have been used as bioreagents
[17,18].

For today there are experimentally certified
data that Viral nanoparticles are emptied virus
cells that can carry drugs directly to cancer cells
to kill them [19]. Scientists have engineered vi-
ral nanoparticles from plant viruses, insect
viruses, and animal viruses [20]. Viral nanopar-
ticles could revolutionize cancer treatment, act-
ing not only as a safer, more specific form of can-
cer treatment, but also as a new imaging tool. The
nanoparticles could create a type of drug deliv-
ery that is extremely tumor specific with great-
ly reduced side effects. The viral nanoparticles
would be more soluble and have higher drug ef-
ficacy than current treatments [21,22].

Viruses and other biological species can be
characterized according to size, shape, and op-
tical/spectroscopic properties. These properties
allow them to be distinguished from other bi-
ological species and from other particulates such
as dust particles.

In response to new tasks which face medicine
development of a rapid and efficient diagnostic
test is considered a high priority. In this direction
the decisive word belongs to development of nan-
otechnologies which have a great potential for use
in methods of detection, diagnosis and treatment.
The gold nanorods (AuNR) are of particular in-
terest, especially considering their optical prop-
erties and chemistry of the surface, which allows
easy connection to organic molecules adapted to
specific needs. For research of mechanisms of ac-
tion of viruses and pathogenic microorganisms
the study of their properties is very important in-
cluding oscillations pervade biological systems
atall scales. In bacteria, oscillations control fun-
damental processes, including gene expression,
cell cycle progression, cell division, DNA seg-
regation and cell polarity. Oscillations are gen-
erated by biochemical oscillators that incorporate
the periodic variation in a parameter over time
to generate an oscillatory output. Spatial oscil-
lators incorporate the periodic variation in the lo-
calization of a protein to define subcellular po-
sitions such as the site of cell division and the lo-
calization of DNA. There are some data which
are focuses on the mechanisms of oscillators and
the design principles of temporal and spatial os-
cillatory systems [23].

Current optical detection methods which are
well developed for single micrometer size par-
ticles, cannot be applied to nanoparticles due to
a strong signal dependence on particle size. Typ-
ically, such sensors consist of a light source
which illuminates a sample volume of an
aerosol or a liquid flow containing the particles
of interest. An off-axis detector measures pow-
er of scattered light. The latter is a function of
particle properties such as size, concentration,
and optical density. In the tens of nanometers
size regime particles act as dipoles, therefore the
power of scattered light is proportional to the
sixth power of particles size. Lowering the de-
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tection size limits for the existing detectors places
an impossible requirement on noise optimiza-
tion. Therefore, a signal which has weaker par-
ticle size dependence can allow access to
smaller particles [24]. In the field of virology,
for example, it is critical to accurately quanti-
fy virus particles to study the effects of drug ther-
apy in patients; and also, to study viral fitness,
replication, and inhibition. There are several virus
quantification techniques available to virologists,
such as the quantitative PCR (polymerase
chain reaction) method [25], the plaque titer
method [26] and the image enhanced mi-
croscopy (IEM) technique [27]. However, a
problem common to most of these techniques
is that the analysis of a sample involves sever-
al tedious steps, which can take several hours
to multi plays to complete.

The fast detection and characterization of
nanoparticles, such as viruses or environmental
pollutants, are important in fields ranging from
biosensing to quality control. However, most ex-
isting techniques have practical throughput
limitations, which significantly limit their appli-
cability to low concentration analysis. There are
some experimental dates that an integrated
nanofluidic scheme for preconcentration and sub-
sequent detection of nanoparticle samples with-
in a continuous flow-through system. In These
experiments using a Brownian ratchet mecha-
nism increase the nanoparticle concentration 27-
fold. Single nanoparticles are subsequently de-
tected and characterized by optical heterodyne
interferometry. A wide range of potential appli-
cations can be foreseen, including real-time analy-
sis of clinically relevant virus samples and
contamination control of processing fluids used
in the semiconductor industry [28].

For nanoparticle structures identification a
rather interesting method is Vibrational Spec-
troscopy (VS), which provides the most defin-
itive means of identifying the surface species
generated upon molecular adsorption and the
species generated by surface. In principle, any
technique that can be used to obtain vibrational
data from solid state or gas phase samples (IR,
Raman etc.) can be applied to the study of sur-
faces - in addition there are a number of tech-
niques which have been specifically developed
to study the vibrations of molecules at interfaces
(EELS, SFG etc.) [29, 30].

There are, however, only two techniques that
are routinely used for vibrational studies of mol-
ecules on surfaces - these are: IR Spectroscopy
(of various forms, e.g. RAIRS, MIR) and
Electron Energy Loss Spectroscopy (EELS).
There are both advantages and disadvantages in
utilizing EELS, as opposed to IR techniques, for
the study of surface species It offers the advan-
tages of high sensitivity, variable selection
rules, spectral acquisition to below 400 cm-1 but
suffers from the limitations of use of low ener-
gy electrons. Raman spectroscopy is used to
study low-wave-number (<20cm—1) acoustic vi-
brations of the M 13 phage. A well-defined Ra-
man line is observed at around 8.5cm—1. The
experimental results are compared with theoret-
ical calculations based on an elastic continuum
model and appropriate Raman selection rules de-

rived from a bond Polaris ability model. The ob-
served Raman mode is shown to belong to one
of the Raman-active axial modes of the M13
phage protein coat. It is expected that the detec-
tion and characterization of this low-frequency
vibrational mode can be used for applications
in biomedical nanotechnology such as for
monitoring the process of virus functionaliza-
tion and self-assembly.

Recently, a technique which departs radical-
ly from conventional approaches has been
proposed. This novel technique utilizes biolog-
ical objects such as viruses as nano-templates
for the fabrication of nanostructure elements. For
example, rod-shaped viruses such as the M13
phage and tobacco mosaic virus have been suc-
cessfully used as biological templates for the syn-
thesis of semiconductor and metallic nanowires.
Low wave number (<or=20 cm-1) acoustic vi-
brations of the M13 phage have been studied us-
ing Raman spectroscopy [31]. The experimen-
tal results are compared with theoretical calcu-
lations based on an elastic continuum model and
appropriate Raman selection rules derived
from a bond polarizability model. Aside from
serving as a protective layer, capsids are involved
with various other aspects of their respective
virus life cycles including timely viral genome
encapsulation (self-4assembly and genome
packaging), cell-to-cell virus transport, entry into
host-cell (e.g., via cell receptor binding),
genome release into host cell, etc. Despite their
central importance to the life cycle, the various
evolutionary pressures acting on spherical cap-
sids are not well known. Half a century of em-
pirical data has uncovered a large array of cap-
sids sizes that range from tens to many thousands
in subunit composition. Spherical capsids of all
observed sizes may be obtained from a group-
ing of twelve pentamers (symmetric clusters of
five subunits) separated by a variable number
of hexamers (clusters of six subunits). This is
the case for the T~7d papilloma viruses where
all capsomers are made up of five subunits but
they are in both hexavalent and pentavalent con-
figuration, and larger viruses whose “hexam-
ers” are actually trimers of “fused” or covalent-
ly bonded dimers. Capsid size may be charac-
terized by two integers, h and k, which describe
the number of hexamers (hzk{1) one would have
to “walk over” to get from one pentamer to an
adjacent pentamer within a completed capsid.
The utility of the class system is not entirely lost,
however; specific angle patterns within the cap-
sid ensures the existence of distinct hexamer
shapes (each shape is colored distinctly in. Ev-
idence indicates that capsid formation is nucle-
ated, often starting with a single capsomer
species (e.g., pentamers; for the purposes of this
paper, a capsomer is a generally symmetric clus-
ter of either five or six subunits), which then pro-
ceeds to completion by the addition of small sub-
unit clusters (or single subunits). In T~1 capsid,
where subunits are in identical/equivalent en-
vironments, nucleated assembly will be possi-
ble with no additional machinery. However, the
formation of two or more capsomers from a sin-
gle interaction site will require the employment
of additional machinery to ensure high yields

of the native state. For example, quasi-equiva-
lent switches are required for the proper assem-
bly of capsids containing two distinct capsomers:
a pentamer and one type of hexamer. The ad-
dition of a second hexamer shape necessitates
the requirement of a second mechanism such as
auxiliary proteins for proper assembly. For spher-
ical virus capsids requiring more distinct hexa-
mer shapes. Additional mechanisms to stabilize
those new shapes at exactly the right positions
within the forming capsid are likely to be also
needed dominantly form.

Because capsids from different classes dis-
play markedly different geometries, they are
bound to display different physical properties.
The periodic nature of capsid hexamer contents
also useful in understanding “T-switching”: a
process that permits canonical capsid subunits
to more easily sample capsids containing sim-
ilar hexamer shapes. This allows for a segue to
understanding currently intractable and deadly
pleomorphic viruses like Ebola and arenavirus-
es. For example, from the above T-switching
rule, the available diversity of an arena virus may
only be explained if we assume that the biolog-
ically relevant form of the arenavirus is the T~12
capsid. Non-icosahedral capsids. Although the
framework presented doesn’t appear to readi-
ly explain non-icosahedral capsids (some are just
“slightly”” non-icosahedral, such as the native-
ly prolate phi29 capsids, while others are wild-
ly different in form, such as Ebola with its na-
tively filamentous shape), those capsids, like their
icosahedral counterparts, also display cap-
somer sub-structures. In light of this, the geo-
metric constraints analogous to endo angles that
affect capsomer shape may be useful in obtain-
ing insights into non-icosahedral capsid mor-
phology, behavior, and classification. It will be
exciting to see whether incorporating the non-
icosahedral capsids into an expanded capsid pe-
riodic table will be possible. All canonical cap-
sids (made up of trapezoidal subunits) may be
built from a single type of pentamer and a reper-
toire of distinct hexamer shapes (colored distinct-
ly only once in each capsid. The hexamer shape
is described by the number of endo angles it dis-
plays. It is necessary to underline that effect of
destroy of human immunodeficiency virus
(HIV) and other enveloped viruses is based on
the highly symmetric structure (e.g. icosahedral
and others) of many viruses, which leads to a
well-defined resonant frequency of ultrasound
in the GHz range and which may be specifical-
ly absorbed by these structures and may subse-
quently lead to their irreversible damage.

In order to clarify the possible role of
nanoparticles in diseases recently associated with
them (such as Crohn’s disease, neurodegener-
ative diseases, autoimmune diseases, and can-
cer), nanoscale characterization techniques
should be used to a larger extent to identify
nanoparticles at disease sites in affected organs
or tissues, and to establish pertinent interaction
mechanisms. Rapid, selective, and sensitive de-
tection of viruses is central to implement an ef-
fective response to viral infection, such as
through medication or quarantine. Established
methods for viral analysis include plaque assays,
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immunological assays and transmission electron
microscopy. These methods have not achieved
rapid detection at a single virus level and often
require a relatively high level of sample manip-
ulation that is inconvenient for infectious ma-
terials. Yet, the ability to detect rapidly, direct-
ly, and selectively individual virus particles has
the potential to significantly impact healthcare,
since it could enable diagnosis at the earliest
stages of replication within a host’s system. One
promising approach for the direct electrical de-
tection of biological macromolecules uses
semi-conducting nano-wires or carbon nano-
tubes configured as field-effect transistors,
which change conductance upon binding of
charged macro-molecules to receptors linked to
the device surfaces. One of the simplest med-
ical nanomaterials is a surface perforated with
holes, or nanopores. These pores are large
enough to allow small molecules to pass but are
small enough to impede the passage of much
larger virus particles. The next step was cylin-
drical gold nano-tubules with inside diameters
as small as 1.6 nm. When tubules were positive-
ly charged, positive ions were excluded and only
negative ions were transported through the mem-
brane. With a negative voltage, only positive ions
could pass. The combining voltage gating with
pore size, shape, and charge constraints allows
achieving precise control of ion transport with
significant molecular specificity. Lieber’s group
has reported direct, real-time electrical detection
of single virus particles with high selectivity us-
ing nano-wire field- effect transistors to meas-
ure discrete conductance changes characteris-
tic of binding and unbinding on nano-wire ar-
rays modified with viral anti-bodies [32].

The integrity of such devices allows increas-
ing the number of the detection viruses. The
analysis of the manifold literature shows, that
task of the detection pathogenic micro-organ-
isms is timely. Therefore, our available method
would be one brick in the solution of the prob-
lems like that. Simultaneous acquisition of the
vibrational and electronic fingerprints of molec-
ular systems of biological interest, at the inter-
face between liquid media, or at the air/solid,
air/liquid interfaces in conditions similar to those
encountered in nature or in model environments
requires the use of sensitive and specific spec-
troscopic probes. Such a characterization is dif-
ficult to achieve with conventional linear opti-
cal spectroscopies due to their rather poor sen-
sitivity to the low number of molecules (Raman)
or their maladjustment to water environment (in-
frared absorption), at the exception of PM-IR-
RAS in specific work conditions. In addition,
these techniques are for most of them only par-
tially surface specific. One of the promising so-
lutions of this problem is the use of the nonlin-
ear Two-Color Sum-Frequency Generation
Spectroscopy (2C-SFG) that meets the de-
sired spectroscopic requirements. The goal of
this approach is to probe membrane models of
various forms and in various environments: (i)
lipid monolayers and bilayers; (ii) deposited on
substrates, floating on water as Langmuir lay-
ers and at a liquid-liquid interface; (iii) alone and
in interaction with molecules, including peptides

and proteins; (iv) submitted to controlled stress
(chemical, pH, electrochemical potential).

The increasing amount of available data of
protein three-dimensional atomic structures,
determined mostly by X-ray crystallography (re-
lated to the fast expansion of that field around
third generation synchrotron storage rings) and
NMR, has given much information about role
of many proteins in biological processes. How-
ever, it has been pointed out that knowing the
structure does not directly lead to the knowledge
of the function, and that the protein alone, with-
out its environment or its partners of interaction,
is not totally informative. Additionally, some pro-
teins cannot be satisfactorily crystallized and thus
cannot be accessed by X-ray crystallographic
methods. Among them, membrane proteins
need their membrane partners to fully play their
role and are often not able to crystallize. In situ
studies, and their according investigation tech-
niques, are therefore favored for such objects. In
the following, in situ should not be understood
as in vivo, but imply rather that the objects are
designed and studied in an environment mim-
icking what they experience in vivo. On the oth-
er hand, due to their essential role as the barri-
er between the cell cytoplasm and the extracel-
lular medium, membranes themselves also get
a lot of attention regarding their shape, stabili-
ty, structure, composition, modifications under
stresses (pH, temperature, electric potential) and
interaction with proteins, water and chemicals
in solution. The electrical behavior of bilayers
makes them good candidates as membrane
biosensors when attached to a conducting sur-
face (semiconductor or metal). There are lots of
possibilities to get average information on a giv-
en parameter of a membrane and its evolution
under a given stress (e.g. diffusion of light, elec-
trochemical methods, microbalance measure-
ments). Specific in situ techniques allow direct
investigation of key functional behaviors of syn-
thetic membrane models (lipid mono and bilay-
ers in an aqueous environment interacting either
with selected proteins, ions or organic molecules)
(33, 34].

The strong absorption of the water vapor and
the poor detection properties of conventional
FTIR spectroscopy led to the discarding of this
technique for the study of such interfacial sys-
tems. This evidence for the limited range of in-
frared spectroscopic tools dedicated to the
study of such fragile objects in their specific en-
vironment was written only about ten years ago.
From that time, there has been a lot of progress
from the spectroscopic point of view. In addi-
tion to IR absorption spectroscopy (convention-
al or attenuated total reflection (ATR) config-
uration), three other IR-based spectroscopies
have been able to address the issue of a molec-
ular layer on water with a signal-to-noise ratio
sufficient to extract scientific information from
experimental data. PM-IRRAS, an IR absorp-
tion technique initially developed to study the
nanosurface of metals, has been applied to that
of liquids. Being less sensitive to IR radiation
absorption and easier to detect, Raman spec-
troscopy is often used on biological environment,
although the low count rate on monolayers re-

quires long acquisition times. It has been recent-
ly reported the detection of viruses by acoustic
oscillations [35,36]. However, the process of
“rupture event scanning”, which was report, in-
volves the separation of a virus particle from an-
tibodies by ultrasound. This is distinct from the
excitation of the vibrational modes of the virus
particle itself, and occurs at much lower frequen-
cies. There have also been some experimental
studies of ultrasonic absorption by empty viral
capsids [37, 38]. These experiments reveal an
enhanced absorption in the MHz range as pro-
teins reassemble into a capsid, but do not find
aresonant peak in this frequency range. At the
same time, it was emphasized that these and oth-
er results show that viral capsids are flexible and
change size or shape in response to vibrations
or to changes in temperature or pH [39].

One the most promising methods of biospec-
troscopy is SFG. These ultrashort pulsed lasers
based optical measurement method is unique for
investigation of vibrational modes of different
viruses and other pathogenic microorganisms
as well as study of nature of their oscillation
processes and parameters of oscillation. Non-
linear optics and its resonance technologies is
possible direction of organization of treatment
of pathogenic microorganisms in their different
living media. Contrary to the previous ones, this
second order nonlinear process is intrinsically
specific to an interface, and involves no contri-
bution from molecules in a centrosymmetric
bulk, i.e., in solution or in gas phase. It has been
extensively applied to solid interfaces in vacu-
um, controlled atmosphere and electrochemical
conditions. For a few years, technological de-
velopment of picosecond and femtosecond
tunable laser sources have led both to an increase
of the number of SFG experimental setups
around the world and to a progressive applica-
tion to fragile or buried interfaces. In addition
to unique SFG setup is research based on usage
of the CLIO Free Electron laser [40,41]. This
latter allows probing specific vibrations locat-
ed in the near and far infrared, which is again
unique to date.

Although molecular fluorescence spec-
troscopy has been little used in studies in the field
of virology, it is also an interesting approach with
great potential in this perspective. This technique
analyzes the fluorescence capacity of a sample
[42], where a beam of high energy light (usu-
ally in the ultraviolet region) is irradiated on the
sample to be excited into a higher electronic en-
ergy level; then the fluorophore molecule will
rapidly lose energy to this environment through
non-radiative modes (called internal conversion)
and will return to the lowest vibrational level of
the lowest electronic excited state. The mole-
cule persists at this vibronic level for a period
of time known as the fluorescence lifetime, and
then returns to the fundamental electronic state
by emitting a photon with energy lower than the
irradiated one [43]. The excitation and emission
spectrum are recorded by the instrument and is
generally used to build excitation-emission
(EEM) fluorescence matrices.

Another commonly-employed form of flu-
orescence technique is fluorescence correlation
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spectroscopy (FCS), which is used for tempo-
ral and spatial analysis of molecular interactions
of biomolecules present in solution at ex-
tremely low concentrations. This technique is
based on the principle that a fluorophore mol-
ecule has a specific free diffusion rate that is di-
rectly related to its size. This basic principle, for
example, can be used to study protein interac-
tions. As with other spectroscopic techniques,
molecular fluorescence spectroscopy provides
rapid results with high sensitivity and specifici-
ty, and is non-destructive, making this technique
a tool of interest in the field of virology.

COMPUTATIONAL METHODS

OF INVESTIGATION

Spectroscopically interrogating biological
samples analyze definitely needs to use compu-
tational tools which facilitate the information col-
lection and extraction. For this, it is necessary
to address the different computational methods
and tools and among them there are employed
the methods:

® Preprocessing and multivariate analysis
techniques, which consists the correction and im-
provement of the signal-to-noise ratio of the
spectrum, commonly employed before data
analysis. [fig.2].

® Spectral cut and Baseline correction,
which include determination of exact region of
interest and diminish of the wavenumbers
which are not absorbed and light scattering oc-
curs due to the non - homogenous particle size
[44].

® Spectral normalization techniques are
used when it is necessary to remove spectral
changes responsible for the thickness or concen-
tration of the sample, making the normalized
spectra become comparable to each other.
Among the possible normalizations, there is the
min-max normalization, which can be applied
when there is a known peak that is stable and
consistent between the specimens; or scaling
methods to equalize the importance of each vari-
able in multivariate data. [45].

® Multivariate analysis techniques are em-
ployed to analyze multivariate data, meaning
data having two or more variables per object.
Examples are first-order data (such as IR, Ra-
man spectrum) and second-order data (such as
fluorescence).

® Principal component analysis (PCA) is an
unsupervised multivariate analysis technique
widely used in biological studies. This technique
is used to reduce the dimensionality of the sam-
ple's data and generate a new visualization. Di-
mensionality reduction occurs through a linear
transformation of the original variables, gener-
ating orthogonal variables called principal
components (PC).

® Cluster analysis (CA) techniques are un-
supervised methods of pattern recognition that
aim to group the spectra into groups when there
is no information about the classes. These tech-
niques are exploratory therefore they group the
samples based on their similarity between spec-
tra. CA techniques include k-means clustering
(KMC), fuzzy c-means cluster analysis (FCA)
and hierarchical cluster analysis (HCA) [46].
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Fig.2. Visual effect of different pre-processing on a set spectrum. Source: Baker M.J., Trevisan
J., Bassan P, et all. Using Fourier transform IR spectroscopy to analyze biological materials. Nat.

Protoc. 2014;9:1771-1791.

® Partial least squares (PLS) is a multivari-
ate calibration technique that finds factors (la-
tent variables, LVs) in the spectra set that explain
the maximum variance in the reference variables
set, using the simultaneous decomposition of the
two. For this, PLS finds a set of new maximal-
ly correlated variables orthogonal to each oth-
er, similar to PCA.

® Linear discriminant analysis (LDA) is a su-
pervised technique widely used for class discrim-
ination. It maximizes the between-class variance
over the within-class variance in order to create
a linear decision boundary between them.

® Successive projections algorithm (SPA) is
a progressive variable selection technique.
This means that it starts with a variable (wave-
length or wavenumber, for example) and adds
new variables in each interaction until an opti-
mal number is selected. This technique uses mul-
ticollinearity minimization as a criterion for vari-
able selection.

® The genetic algorithm is a technique that
mimics Darwin's theory of evolution, where evo-
lution occurs by natural selection in which the
more adapted organisms have a greater chance
of survival. In the case of GA, the variable se-
lection process begins with a randomly formed
population of variables [47]. Each chromosome
is assigned an aptitude through a mathematical
function called fitness function, where chromo-
somes with the highest fitness value are copied
and the chromosomes with the lowest fitness val-
ue are eliminated in a step called the selection
step. After the selection step, genetic operators
are probabilistically applied. The mutation op-
erator makes a variable that is selected to be un-
selected or vice-versa, and the crossover oper-
ator crosses the chromosomes. (fig. 3).

® Sensitivity (SENS) can be defined as the
confidence that a positive result for a sample of
the labeled class is obtained; specificity (SPEC)
is the confidence that a negative result for a sam-
ple of non-labeled classes is obtained; positive
predictive value (PPV) measures the proportion
of positives that are correctly assigned; negative
predictive value (NPV) measures the proportion
of negatives that are correctly assigned; Youden's

index (YOU) evaluates the classifier's ability to
avoid failure; positive likelihood ratio (LR+) rep-
resents the ratio between the probability of pre-
dicting a sample as positive when it truly is pos-
itive and the probability of predicting a sample
as positive when it is actually not positive; and
the negative likelihood ratio (LR—) represents
the ratio between the probability of predicting
a sample as negative when it is actually posi-
tive and the probability of predicting a sample
as negative when it is truly negative [48].

® Diagnostic virology continues to evolve
rapidly. Viral testing is now essential for the care
of a number of patient groups, including hospi-
talized patients with acute respiratory infections;
transplant recipients and other immunocompro-
mised patients; patients infected with human im-
munodeficiency virus (HIV), hepatitis C virus
(HCV), and hepatitis B virus (HBV); and infants
with possible congenital infection. Multiple
test methods continue to be used, but molecu-
lar tests are emerging as the dominant technol-
ogy. A variety of commercial molecular assays
have been or are in the process of being approved
or cleared as in vitro diagnostic tests by the Food
and Drug Administration (FDA) [49].

During the last years in response of global
spraying the new structural types of corona virus-
es the method of estimation unique vibration/os-
cillation properties, determine the unique “fin-
gerprints” of pathogenic micro-organisms, es-
pecially viruses.

The main task of the works done by inter-
national group including Georgian, French, Ger-
man British and Greek researchers was elabo-
ration of optical resonance spectrometry method
of detection and treatment of pathogenic
nanobiostructures including corona type virus-
es [50,51].

Viruses and their genomes are mostly en-
closed and protected by spherical capsids - sym-
metric coats or shells composed primarily of
multiple copies of protein subunits (Fig.5). Aside
from serving as a protective layer, capsids are
involved with various other aspects of their re-
spective virus life cycles including timely viral
genome encapsulation (self - assembly and
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Fig.3. Operational scheme of the genetic algorithm (GA). In this scheme an initial population
with 3 chromosomes is shown. A fitness value is assigned for each chromosome through the fit-
ness function (F). Note that the chromosome with less fitness is discarded in the selection stage,
while the larger one is doubly copied and the second largest fitness receives a copy. It is observed
that the chromosome is mutated through the mutation operator in the second moment, and the oth-
er two chromosomes are crossed through the crossover operator.

genome packaging), cell-to-cell virus transport,
entry into host-cell (e.g., via cell receptor bind-
ing), genome release into host cell, etc. Despite
their central importance to the life cycle, the var-
ious evolutionary pressures acting on spherical
capsids are not well known. Half a century of
empirical data has uncovered a large array of
capsids sizes that range from tens to many thou-
sands in subunit composition. Spherical capsids
of all observed sizes may be obtained from a
grouping of twelve pentamers (symmetric clus-
ters of five subunits) separated by a variable
number of hexamers (clusters of six subunits).
This is the case for the T~7d papilloma virus-
es where all capsomers are made up of five sub-
units but they are in both hexavalent and pen-
tavalent configuration, and larger viruses whose
“hexamers” are actually trimers of “fused” or
covalently bonded dimers.

Capsid size may be characterized by two in-
tegers, h and k, which describe the number of
hexamers (hzk{1) one would have to “walk
over” to get from one pentamer to an adjacent
pentamer within a completed capsid. The util-
ity of the class system is not entirely lost, how-
ever; specific angle patterns within the capsid
ensures the existence of distinct hexamer
shapes (each shape is colored distinctly in. Ev-
idence indicates that capsid formation is nucle-
ated, often starting with a single capsomer
species (e.g., pentamers; for the purposes of this
paper, a capsomer is a generally symmetric clus-
ter of either five or six subunits), which then pro-
ceeds to completion by the addition of small sub-
unit clusters (or single subunits). In T~1 capsids,
where subunits are in identical/equivalent en-
vironments, nucleated assembly will be possi-
ble with no additional machinery. However, the
formation of two or more capsomers from a sin-
gle interaction site will require the employment
of additional machinery to ensure high yields
of the native state. For example, quasi-equiva-
lent switches are required for the proper assem-
bly of capsids containing two distinct capsomers:
a pentamer and one type of hexamer. The ad-
dition of a second hexamer shape necessitates
the requirement of a second mechanism such as

auxiliary proteins for proper assembly. For spher-
ical virus capsids requiring more distinct hexa-
mer shapes. Additional mechanisms to stabilize
those new shapes at exactly the right positions
within the forming capsid are likely to be also
needed dominantly form.

Because capsids from different classes dis-
play markedly different geometries, they are
bound to display different physical properties.
The periodic nature of capsid hexamer contents
also useful in understanding *“T-switching”: a
process that permits canonical capsid subunits
to more easily sample capsids containing sim-
ilar hexamer shapes. This allows for a segue to
understanding currently intractable and deadly
pleomorphic viruses like Ebola and arenavirus-
es. For example, from the above T-switching
rule, the available diversity of an arena virus may
only be explained if we assume that the biolog-
ically relevant form of the arenavirus is the T~12
capsid. Non-icosahedral capsids. Although the
framework presented doesn’t appear to readi-
ly explain non-icosahedral capsids (some are just
“slightly”” non-icosahedral, such as the native-
ly prolate phi29 capsids, while others are wild-
ly different in form, such as Ebola with its na-
tively filamentous shape), those capsids, like their
icosahedral counterparts, also display cap-
somer sub-structures. In light of this, the geo-

—

Fig. 4. Coronavirus. .https://www.google.com-
Jurl?sa=i&url=https %3A%2F %2Ftheconve-
rsation.com%2F4-unusual-things-weve-learned-
about-the-coronavirus-since-the-start-of-the-
pandemic.

metric constraints analogous to endo angles that
affect capsomer shape may be useful in obtain-
ing insights into non-icosahedral capsid mor-
phology, behavior, and classification. It will be
exciting to see whether incorporating the non-
icosahedral capsids into an expanded capsid pe-
riodic table will be possible.

All canonical capsids (made up of trapezoidal
subunits) may be built from a single type of pen-
tamer and a repertoire of distinct hexamer
shapes (colored distinctly only once in each cap-
sid. The hexamer shape is described by the num-
ber of endo angles it displays. It is necessary to
underline that effect of destroy of enveloped
viruses is based on the highly symmetric struc-
ture (e.g. icosahedral and others) of many
viruses, which leads to a well-defined resonant
frequency which may be specifically absorbed
by these structures and may subsequently lead
to their irreversible damage.

Modeling and Simulation of oscillation ef-
fects in different viruses including corona like
ones is based on studies of biostructure’s phys-
ical characteristics, scattering and absorption
properties. Estimation of electromagnetic (EM)
spectrum and resonance wave length ranges is
important for characterization of nano-micro-
scaled particles and determination of biostruc-
tures unique spectral signatures, essential in bio-
agents detecting and identification systems, and
becoming as a great challenge in real systems
investigations.

Method of estimation of spectral response
on EM field & particle interaction is based on
solutions of electrodynamics two (2D) or three
(3D) dimensional boundary tasks. Analytical ex-
pressions of EM fields are derived from rigor-
ous solutions of Maxwell’s and Helmholtz’s
equations and defined through the dimension-
less parameters, diameters over an excitation
wave-length. It makes possible to apply the clas-
sical well-known approach to sub-micro parti-
cles characterization.

One of the ways for estimation of resonance
frequencies range is the method determining
theeigenvalues and corresponding eigenvectors
obtained by algebraic system of functional equa-
tions which could be written based on the so-
lution of electrodynamic task considering EM
wave-VL particle scattering [52]. Algebraic sys-
tem has more complicated form when VL par-
ticle is of core-shell structure with different elec-
tric parameters. Resonant wavelength range is
predicted theoretically in the vicinity of values
corresponding the maximums of intensity of par-
ticular scattered partial waves. Estimation of res-
onant wavelength range based on determination
of far-field characteristics such as scattering or
absorption cross sections, the intensity of ener-
gy, wholly representing the response on wave-
particle interaction is considered as the reason-
able and decisive solution preferable for study-
ing the spectroscopic properties and determina-
tion of possible spectral signatures of bioparti-
cles, viruses.

Method of studying spectroscopic character-
istics based on elaborated physical models of
viruses represents the new possibility for esti-
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mation of spectroscopic properties and resonance
wavelength range of viral nanoparticles, virions.

Thus, two main mediums of different struc-
tures and properties constitute the virion: cap-
sid of protein capsomeres and nucleic acids into
the capsid. Type, number and arrangement of
capsomers and length of nucleic acid are essen-
tial in defining the size of capsid designed most-
ly in near-symmetrical geometry, having the
unique self-assemble mechanism. A simple cal-
culation shows, that the ratio of inner (core) and
outer spherical volumes of icosahedral capsid
of bacteriophage T7 (of diameters inner 1 d =
42.6 nm and outer 2 d =56.6 nm) is approximate-
ly 0.426 [53], so quite a large portion (0.57) of
volume in virion is occupied by the capsid pro-
teins. Capsid’s size is large enough than the “dis-
crete” nature of protein subunits, therefore the
influence of that on capsid whole geometry could
probably be less significant. This fact allows viri-
on to be modelled as a spherical core-shell par-
ticle of smooth inner or outer surfaces. Core-shell
VLP model of spherical geometry could be used
as the first approximation of shape-structure of
icosahedral unenveloped virion. The structure
and geometry of capsids as well as processes
happening inside a layer probably dominate in
determination of physical, spectroscopic prop-
erties of nano-sized particles, virions.

Theoretical approach of studying spectro-
scopic properties of VLPs is based on classical
Maxwell's EM theory, separation of variables
method for solving Helmholtz's (wave) equa-
tion. Solution of Helmholtz’s equation leads to
the Bessel’s and/or Legendre’s equations [54].
EM fields in different areas of VLP are written
as the sums of multipole-waves with unknown
multipole coefficients. Application of boundary
conditions to EM field components on core-shell
surfaces and labour consuming mathematical
transformations leads to rigorous theoretical so-
lution of EM scatteringproblem on single VL
particle. Analysis of EM field expressions
show that arguments of functions determining
the multipole coefficients and scattered fields
depend only on relative values of particles di-
ameters over wavelength. Therefore, it makes
possible to expand the research area, and the
findings of well-established Mie theory [55] con-
sidering the light scattering on a homogeneous
sphere be applied to nanoparticles of core-shell
morphology and particles of biological origin
as well.

Spectral response on EM wave-VLP inter-
action is determined by estimation of far-field
(r«2d/A) characteristics representing the angu-
lar distribution of scattered (absorbed) energy.
Scattering properties are characterized via ex-
pressions such as: the total scattering cross sec-
tion
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Proposed theoretical solution, analytical
expressions of EM fields make possible to es-
timate the fields in the areas of core, shell and
surrounding areas of VLPs. based on machine

learning and modeling techniques have been
used for generating a simulated spectrum of
nanoparticle of given size and available litera-
ture optical constants.

Computer simulation (based on Mat-
LabR2013b software) was carried out for TMV
particles characterization. Parameters of TMV
particle are obtained from scientific publications
based on different measuring technics. Length
of TMV virion is 280-300 nm, outer (d2) and in-
ner (d1) diameters of capsid are 18 nm and 4 nm,
correspondingly. Two models - homogeneous
cylindrical (of diameter) and homogeneous of
core-shell structure (of diameters - outer and in-
ner), are used for simulation study of TMV viri-
on. Computer simulation shows, that expected
resonant spectral response is observable on
far-field characteristics, resonant vibrational
frequencies of whole TMV particle may be as-
sociated to scattering cross-section maximums.
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Figure 5. Viral Capsids and their forms.

Values and locations of maximums strongly de-
pend on dielectric and magnetic parameters, dis-
tance between the neighbor maximums in-
creases the longer wave lengths range is.

Near-field distribution presented in a form
of isolines of EM field amplitudes), indicates the
locations of energy maximums inside and out-
side of particle. Investigation of EM field dis-
tribution makes possible to have insight vision
of nanobioparticles [56-59].

Proposed computing model is useful for in-
vestigation of spectroscopic properties of
nanobioparticles and appreciation of possible
resonant wave length ranges correlating with
scattering/absorbing efficiency of VLP.

Experimental data obtained by applying ex-
quisite techniques and outcomes of theoretical
or simulation models should complement each
other and verify factors such as possible
anisotropy of core-shell areas of virion, surface
roughness and inhomogeneity unforeseen in sim-
plified approaches.

CONCLUSIONS.
Spectroscopic methods have the character-
istic of providing fast results and reliable infor-

-encapaulated

mation related to the composition of the sam-
ples. The studies presented here have shown
promising results in a field of science that needs
to be better explored. It has been shown that mul-
tivariate analysis techniques are of great impor-
tance to analyze spectroscopic data, providing
the potential to identify and classify biological
samples. We do hope that with advancement in
this field of study, spectroscopic methods and
tools will be used in bio medicine in the near fu-
ture. Methods of light therapy of different dis-
eases based on estimation of EM field charac-
teristics and resonant wave ranges based on com-
puter simulation of nanobioparticles character-
ization will be widely implemented, and pos-
sibility of determination of resonant (own)
frequencies of entire system of molecules includ-
ing virions will be a key point for that.
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SUMMARY
INVESTIGATIONS OF VIBRATIONAL PROPERTIES OF VIRUSES
AND VIRUS-LIKE PARTICLES BY COMPUTING METHODS

TAMAR BERBERASHVILI, TAMAR BZHALAVA, LALI CHAKHVASHVILI, ANNA KEKELIDZE,
SALOME KARSELADZE, LASHA BASADZE, TOHID TALEBIFAR, ALEXANDRE SOSELIA, PAATA KERVALISHVILI
Georgian Technical University

Diseases caused by viral infections are one of the biggest problems for global health, and as methods involved in diagnostics are getting faster
and more efficient, methods of their therapy are still need to be stronger. This retrospective study aimed to explore nano bio spectroscopy research
and technology in the field of virology in order to provide a theoretical and computer modeling support for the techniques used, and to suggest the
applying tools that have not been used previously.

Keywords: virology, spectroscopy, computer modeling, radiation resonance therapy
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SUMMARY

CLUSTER MODEL OF CURRENT PROCESS MANAGEMENT IN THE GEORGIAN
TRANSIT CORRIDOR AND ITS MAIN CHARACTERISTICS

GIORGI KERVALISHVILI
Georgian Technical University

A unified classification scheme of interested business structures and other participants operating in the Caucasus Transit Cor-
ridor of the New Silk Road is presented. Describes a unified, integrated system for forming and managing targeted groups based
on participant data. A cluster model of ongoing processes management on the Georgian section of the Caucasus Transit Logistics
Corridor has been built, which envisages the relationship with the environment as well as with state and municipal authorities.

keywords. New Silk Road, Caucasus Transit Corridor, multimodal shipments, management cluster model.

METOAUKA OBJYYEHUA I'PYIUHDBI C ITIOMOIBIO
HJIASMEHHBIX MIOTOKOB B HEJIAX JEYUEHUA
CTPECCOBBIX A3B Y KPUTUYECKHUX BOJIbHBIX

C. JVKAHAHMH, 3. XEJTA/[3E, b. I]YIIKHPH/[3E, 3B. XEJIA/[3E, I [YIIKHPH/[3E
Hucmumym meouyunvt kpumuueckux cocmoanuii, Tounucu, I'pyzus.
Cankm-Ilemep6ypzcKkuii 20cyoapcmeeHHbLIL YHUGEPCUNIEN, MEOUWUHCKUI (haKyibmem.

AKTYAJIBHOCTSD ITPOBJIEMBI.

[Tpu KPUTHYECKUX COCTOSIHUSIX, 00YCIOBICHHBIX TSHKEIIBIMU
TpaBMaMH, OCTPbIMH 3a00JI€BaHUSIMHU Pa3INYHbBIX OPTaHOB, IOCIIE
CIJIOJKHBIX OTEPATHBHBIX BMEIIATEIBCTB YACTHIMH OCIIOKHEHUAMU
SIBJISIFOTCSL OCTPBIE CTPECCOBBIC SI3BBI U APO3HMU IKEITYAOUHO-
KUIIEYHOTO TpakTa. CTPECCOBBIMHU CUTYALUSIMU JUIS OpraHu3Ma
B 3THX CITy4asiX CUUTAOTC 110K, KOJIIAIIC, KUCIOPOHOE I'OJIO/IaHNe
TKaHeH OpraHu3Ma, OCTpast HeIOCTATOYHOCT MEYeHH U 1o4eK. [Ipu
BO3/ICHCTBIN HECKONBKUX U3 ATHX (PaKTOPOB COBMECTHO, PUCK
BO3HHKHOBEHHUSI CTPECCOBOM $13BbI pe3ko Bo3pactaer (1; 3; 7; 14).

MexaHu3MOM DPa3BUTHUS S3BBI B 9TOM Cllyyae CUHTACTCS
HapylIeHHe B3anMOIeHCTBHs (JaKTOPOB arpeccuu U (hakTopoB
3aIUTHI CIIM3UCTOH 000IOUKH JKEITY/IKA WJIH JBCHAIATUTICPCTHOM
Kuiku. DakTopsl arpeccuu HadyMHAIOT Tpeodianarh Hal
(bakTopamu 3anUThL. MeXaHH3M Pa3BHUTHS 3B BKIIFOYAET B CeOsI
BBIOPOC B KPOBB CTPECCOBBIX TOPMOHOB IIIFOKOKOPTUKOUIOB H
KaTeXOJIAMHUHOB, KOTOPbIE CTUMYJIHPYIOT BBIOPOC COJISTHOU
KHCJIOTBI, YMEHbBIIAIOT NPOAYKIHUIO JKEIyAOYHOH Ciu3H,
CIIOCOOCTBYIOT HAPYLICHNIO MUKPOLIMPKYIISIIN KPOBHU B CTCHKE
JKEITy/IKa ¥ JIBeHaIaTHIIepCTHON kuiik# (4; 9; 10; 13).

Kak cneacrBue HapyeHHss MUKPOLIMPKY/ISILIAK TIPOUCXOIST
KPOBOMBIHUSHUS B CIM3UCTYI0O 000110uKy. KpoBomsmusHus
MOTYT OBITh MEJIKMMH HWJIM KPYIHBIMH. 3aTeM, B MecCTe
KPOBOM3JIUSIHUSA B YCJIOBHUSAX CHUIKEHHOH 3aIUTHI CIIM3UCTOM,
MIPOMCXOJUT Pa3pyIIeHUE TOBEPXHOCTHOIO CJI0S CIM3UCTON —
00pa3yroTcst 3po3uu. DpO3UM TIOCTENEHHO YIIyONSIOTCS H,
JIOCTHTasi MBIIICYHOTO CJIOS KEeITy/IKa WK 12- IepCTHON KUILIKY,
MIPEBPAIIAIOTCSA B 5A3BYy. DPO3UU U SI3BBI BCTPEUAIOTCA IO
JTAaHHBIM aBTOPOB Oosiee ueM y 50% NalueHTOB, HAXOAAIIUXCS
B KPUTHYECKOM COCTOSIHHUHM M KOTOPBIM OCYIIECTBISETCS
HUCKYCCTBEHHAs BEHTMJIALMA JIeTKUX. JlMarHocTHKa 3THX
W3MEHEHUW CIM3UCTOM BechbMa 3aTpyJHEHAa U YacTo
JIUarHOCTHPYETCS € OTI031aHUEM, JTUO0 BOOOIIE TPHKU3HEHHO
HE oIpeJieNsieTcs. B HEeKOTOPbIX CIyuasx 3TH sI3Bbl H3JIEUUBALOTCS
CaMOCTOSITEJILHO MPH CTAOMIIN3AIMN COCTOSHUS OOJIBHOTO MpU
JIeYeHUH OCHOBHOTro 3abosieBaHus. OCHOBHas ONACHOCTH
CTPECCOBBIX 53B COCTOUT B BO3MOKHOCTU BO3HUKHOBEHHS
MaCCHBHBIX KPOBOTEUEHHI U3 HUX (2; 5; 6; 12).

MATEPHUAJIBI U METO/bI.

Hawmu npoananusupoanbl 960 ncropuii 6one3Hu OOJIbHBIX,
HaXOJISIIMXCS Ha JISUCHUH B UHCTUTYTE KPUTHUECKOM METUIIUHBI
na UBJI, cTpeccopHble 3PO3UBHO-SI3BEHHBIE M3MEHEHUS

CJIU3UCTOM JKemyaKa U 12-epCTHOM KUIIKY ObLIN BBISABIEHBI Y
226 nauueHtoB (23,5%), KpOBOTEUEHHE M3 CTPECCOBBIX SI3B
orMeyanoch y 52 mamnueHTtoB (5,4%). Myxuun Obuto 31,
sKeHIUH — 21. Bo3pact 60mbHBIX 0bU1 OT 28 10 89 set. Yame
BCET0 BCTPEUaIUCh MalUEHThI B Bo3pacTe 55-70 seT.

Bce 3TH 0o0yibHBIE HaXOAMJIMCh HAa HCKYCCTBEHHOMU
BEHTWISILUH Jerkux. [IprunHa Kputuueckoro coctossHus B 54%
OBLIO OCTPOE HApYIIEHUE MO3TOBOIO KpoBooOpatieHus, B 33%
— ocTpasi AbIXaTejbHas HEIOCTaTOYHOCTh, B 8% mpuunHa
KPUTHUYECKOTO0 COCTOsiHUs Obul cerncuc u B 5% — npyrue
[ATOJIOTMYECKUE COCTOSIHUSL.

Ipu oleHKe CTENeHN TSHKECTH OOJILHOTO, HAXOMSIIETocs B
KPUTUIECKOM COCTOSTHUM MbI McTob30Bai GCS kiaccupuKariio.
BonbIryto 9acTb MAaIMEHTOB COCTABIISIIN OOJBHEIE C TSKEIOH 3-
x OanbHOI KoMOH — 56%, 2-x GabHast KoMa UMena MecTo 'y 24%
601bHBIX, B 20% citydasx onpenensuiach | GaabHas KoMa.

B cBs13u ¢ ompeieIeHHbIMU TPYIHOCTSIMU, BO3HUKAFOIIUMHU U3-
3a TSODKECTH COCTOSHHUST OonpHOro, Haxomsamerocs Ha MBI,
[IaBHBIMU KPUTCPUAMU JUATHOCTHUKH 6])IJ'[I/I KIIMHUYCCKas
KapTHHA U J1JabOpaTOpHBIC TaHHBIC. B KIIMHHYECKOH KapTHHE
HauOoIbIIee BHUMAHHWE MPEICTABISUIN TeMOJUHAMHYECKHE
MOKa3aTeIM, TaKUEe KaK apTepHalbHOE KPOBSHOE AABICHUE,
HaJIYHe TaXUKAp/IHH, TOSBICHHE B OTICIIEMOM M3 JKEITyIIKa IT0
30H]Iy TaK Ha3bIBACMOW «KO(DEHHON TYIIIHY», HATHYUE YKHIKOTO
YEPHOro CTyla - «MeJeHBbI». AOCONIOTHBIM HPU3HAKOM
KPOBOTCUEHHH B KEITyHOK MM KHUIICYHUK SBICTCS KPOBaBas
pBOTa WM JErteoOpasHbIil cTyia. B remaronoruyeckux
TMOKA3aTeIIsIX MPEXKIE BCETO U3yJaIICh OKA3aTe TeMOIIOONHa,
reMaToOKpPUTa, KOJIMYECTBA IPUTPOLIUTOB. JIabopaTopHble aHATU3bL
KPOBH BBISIBISUIN CHIDKEHHE YPOBHSI TeMOITIOOMHA, TeMAaTOKPHTa,
YMEHBIIEHNE KOJIMYECTBA SPUTPOLIMTOB. DTH OKA3aTEIIN UMEIIH
3HAYCHHE IPH AMHAMHYECKOM HCCICJOBAHMHU, TaK Kak
MH(POPMATHBHAS LIEHHOCTH UX IIPU OHOKPATHOM HCCIICIOBAaHUH
ObL1a HeBenuka. Taoke 0c000€ 3HAYEHHE YASNSIIOCH BAKHOMY
NPHU3HAKY — YMEHBIICHUIO 00BEMa IUPKYIHPYIOMEH KPOBU
(OLIK). B 65% mMeno MecTo cHIKeHHE reMorioonHa Hike 90
I/J1, OHAKO CJIelyeT OTMETHTb, YTO reMONIOOUH Hibke 60 /11 umen
MecTo TONBKO Y 8,5%. Komyectso spurponutoB y 51% Obut HiKe
2,5* 1012 en., a B 26% ObL1 HIKe 2,0 * 1012 e,

Ipu onpezeneHmy OOILEro COCTOSHHUS IIPH HKENTYIOUHO-KHIIIEIHOM
KPOBOTEUECHNH BBIICIISUIN 4 CTENEHH €r0 TSUKeCTH Y OonbHbIX. [Tpu
OLICHKE COCTOSIHUSI YUUTBHIBAIN AHAMHE3, JTAHHbIC KIIMHUYECKHUX U
CTIELMAIBHBIX METOIOB HCCIICIOBAHIS (KPOBSIHOE JIABJICHHE, ITYJIBC,
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YPOBEHb I'€MOITIO0HMHA, CTENECHb W3MEHEHHUs] TeMOTOKPHTA,
sputpormtoB, OL[K, mokasaren cBepTHIBAIOIIEH CHCTEMBI KPOBH).
[Ipu mepBoit CTEMEHH THKECTH COCTOSHHE OONBHBIX OBLIO
OTHOCHTENFHO YIOBJIETBOPHTEIBHBIM, IMEITHCh OJIETHOCTD KOXKH,
MaKCHUMaJIbHOE apTepUaIbHOE JIaBJICHHE OCTaBAJIOCh HA YPOBHE
HOPMaJIbHBIX BEJIMYMH WIIM CHIDKAIOCh (HO He Hike 100 MM pT.
CT.), IyJIbC HE3HAYUTENILHO yYalllajacs, 00beM LUPKYIHPYIOIIEH
KpoBH yMeHblIascs Ha 10-15 %, xoaryiupyromias akTHBHOCTb
KPOBU MOBBIIIATACk, YTO O0BACHAECTCS 3AIUTHON peakIuei.

Bropast cremeHb TSKECTH OIpPEAENsIach KaK COCTOSHUE
CpEAHEH TSHKECTH, OTMEUaNach OJETHOCTh KOKHBIX TIOKPOBOB,
pa3BUBajlach TaxMKapAWs, ydallajJoch JAbIXaHM, I1aJ1aJlo
MaKCHMalbHOE apTepHanbHoe AaBieHune 10 80 MM pT. CT.,
remonoouH — 110 50 % ot HopMmbl, cHIkatcs OLIK Ha 20-25 %
U CBEPTHIBAEMOCTh KPOBH.

TpeTpsa cTemeHb yKa3bplBajla Ha TSKEIOE COCTOSHHE:
OJIETHOCTB KOXKHBIX TIOKPOBOB, OTEYHOCTb JINIIA, ApTEPHAIbHOE
JapiaeHyue Huxe 50 MM PT. CT., KOJIMYECTBO SpUTpouuToB 2,0 *
1012 exn. u MeHsbIe, reMorsIOONH 11aaai 10 25 % oT HOpMBI, a
OLIK no 60% oT HOpMalnbHOI BEIMYMHBI, Pa3BUBaJaCh
TUIOKOAryJIsiUs KPOBH, MIOBBIIIAJICS OCTATOUHbIH a30T.

UeTBepTass CTENEHb THKECTH XapaKTepU30Balach
TEPMHUHAIBHBIM COCTOSIHUEM, M3 KOTOPOTO OOJIBHOIO MOXHO
BBIBECTH TOJIbKO pEaHMMAIIMOHHBIMU MEPOIIPUATUAMM.

Bcem 00IBHBIM TPOBOAMIIACH TACTPOLYOAEHOCKOIUS,
KpoBoteueHue u3 cTpeccoBoii S3Bbl B OCHOBHOM BBISIBIISIIOCH
Ha 2-3 CyTKH TIOCIIe TTOCTYTIICHHUS B CTAIIMOHAP, B COOTBETCTBHUE
CO BPEMEHEM Pa3BUTHUS CTPECCOPHBIX 5I3B.

Bce HeoOxoMMBbIe Ta00paTopHBIE HCCIIEIOBAHMS U JIEUeOHO-
JIMarHOCTUYECKAst SHIOCKOIIHS BBIITOIHSIINCH B TEUEHHE TIEPBBIX
JIBYX 4aCOB HaXOXJIEeHHs O0JIbHOTO B KIIMHUKE. KpoMe Toro, mpu
HEOOXOJUMOCTH IPUMEHSIIUCh BCIOMOIATEIbHbIE METOJbI
Takue, Kak Y3UW opraHoB OpIOMHOH MNOJIOCTH W
PEHTTEHOJIOTNYECKOE UCCIIEA0BAHME.

ITpu onpeneneHuy aKTUBHOCTU KPOBOTCUCHUS U OLICHKE
CTETeHH 'eMOCTa3a NMpHICPKUBAUCh Kinaccudukaruu Forrest (8):

Forrest I: - aktuBHOE KpOBOTEUECHNE.

F-I a - crpyitHoe, mynbcupymomiee, apTepuaibHOE
KpPOBOTEUEHHE.

F-1b - BeHO3HOE, BsIIOE, TAPEHXMMATO3HOE KPOBOTEUCHHE.

Forrest II: npu3Haku coCTOSABIIErOCs KPOBOTEUEHUSI.

F-II a - BuaMMBIH TPOMOMPOBAHHBIH COCYL.

F-II' b - pukcupoBaHHbIi TPOMO UK CIYCTOK.

F-II ¢ - remopparuueckoe NpONUTHIBAHUE JTHA SA3BbI.

Forrest I1I: HeT 3HIOCKONMUYECKUX MTPU3HAKOB KPOBOTEUECHUSL.

F-III - yncroe AHO A3BBI, OTCYTCTBUE MPSAMBIX BH3YyalIbHBIX
TIEPEUHCIICHHBIX BBIILIE IPU3HAKOB MPH HATMUHH MEJEHS! (1O stigma).

IIpn kpoBOTE€YEHHAX M3 CTPECCOBBIX 3B B HAIIUX
HaOJFO/ICHUSIX OTMEUAIIMCh apTepualibHbie KpoBoteyeHus (F-1 a)
—B 10% cy4aes, Bsioe BeHO3HOE KpoBotedeHue (F-1 b) —B 25%,
(ukcnrpoBanHbIil TpoMO M crycTok (F - [1b) — B 29% cinydasx,
B 15% ciy4yaeB oTMe4asioch reMOpparnieckoe poruThIBAaHUE JTHA
si3B6I (F-I1 ). B 21% sH10CcKOMYecKy BBISIBIIOCH YUCTOE JTHO,
OJIHaKo y OosibHBIX oTMeuanack MeneHa (F-11I).

Bo BpeMsi 3HAOCKOINHN YCTaHAB/IMBAIN UCTOYHUK KPOBOTECUEHMUS,
JIOKAJIM3aLIUIO SI3BBL, €€ Pa3Mep, aKTUBHOCTb KpoBoTeueHust. ITox
YCTOMUMBBIM I€MOCTa30M IOJIPa3yMEBaIOCh: OTCYTCTBUE CBEXKEH
KPOBH B KeJylke M 12-MepCcTHOM KMIIKM, HAJIM4YMe IUIOTHO
(ukcrpoBaHHOTO TpoMOa Genoro IBeTa, OTCYTCTBUE BUIUMOMN
MyJbCALMK COCYJIOB B 00JIaCTH MCTOYHHKA KpoBoTeueHwus. [lox
HEYCTOWYMBBIM I'€MOCTa30M: B JIHE UCTOYHMKA KPOBOTEUEHMs
TPOMOMPOBAHHBIE, ITYJIECUPYFOIINE COCY/IbI, TPOMOBI KPACHOTO HITH
KOPHUYHEBOTO 11BETA; PBIXJIbIHA CI'yCTOK KPACHOTO 11BETA, HAIMYHE
CTapol WM CBEXEH KPOBHU B JKEIYJIKe WK 12-TIepCTHOM KHUIIIKE.

[IpakTrueckn BO Bcex Cilyyasix CIU3HMCTas ykenmynka u 12-
MEpCTHOM KUIIKW Obula OJiefiHas ¢ oyaraMu THIIEPEMUH B
obnactu nedexra ciu3nucToi (00acTb pacoNoKEHHUs CTPECCOBON
A3Bbl). B mpocsere jkemyaka UMeNoch OO0JbIIOE KOJIUYECTBO

CEKPETOPHOM KHUIKOCTH, CITU3H, YKUIKOH KPOBH U CT'yCTKOB KPOBH.

DHIOCKONMYECKYTO THarHOCTUKY UCTOUYHHKA KPOBOTEUCHUS
HaYMHAIM C TAaCTPOCKOIHH, TPOBOAMBIIEHCS JHI0CKOIAMH
Gif Q-30 ¢upmbr “Olympus” (Snonus). I[Ipu yaoBieTBopH-
TENBHOM COCTOSTHHH TTAIlIUEHTOB MCCIICIOBAHFS BBITOIHSLIN IO
mectHoi aHecTezueit (Sol. Lidocaini 10% spray) c
JoronHUTeNbHOM npemenukanueit (Sol. Promedoli 2%-1,0;
Sol. Atropini 0,1%-0,5; Sol. Relaniumi 0,5%-1,0 B/M) npu
0€eCrOKOIHOM 1OBeAEeHUN OONBHBIX.

TpyaHOCTH U OIIMOKYM AMArHOCTHKU HA 9TOM 3Tare ObUIN
00yCIIOBIICHBI CIIEIYIOIIUMU TPUYHHAMU:

- IUIOXOM BH3YyasbHBIM 0030p M3-3a HAIWYMS B MPOCBETE
3HAYUTETHHOTO KOJIMIECTBA W3NHBILEHCS] KPOBH, TeMaTHH B BUJIE
3amMa3KkH, (PUKCUPOBAHHBIC U CBOOOTHO PACTIONIOKCHHBIC CI'yCTKH
KpOBU B OOJBIIMHCTBE HAOIIOACHUN TO3BOJMIH COp-
MYJIAPOBATh OKOHYATEIIbHBIN IUAarHO3 He TIPH IIEPBUYHOM, a IIPH
MOBTOPHOM HCCJICIOBAHHUH MOCIIEC TIPOMBIBAHUS HKEITYIKA;

- IPOJIOJDKEHNE OCMOTpA U IPOBE/ICHHE JICHEOHBIX MEPOIPUSTHI
MpPU THIIEBBIX Maccax B MOJOCTU HKEIyAKa MOJ MECTHBIM
00e300JIBaHUEM OTPAaHUYMBAIN BO3MOKHOCTH JTMarHOCTHUKH B
CBSI3U C YIPO30H aCIUpaLUK JKEITYJTOYHOTO COACPIKUMOTO;

- BepudUKAIKsI OTHOTO HIH HECKOIBKUX HCTOUYHHKOM
KPOBOTEUCHHs TPH NEPBUYHOM TaCTPOCKOIHMH HE HCKIIOYasa
BO3MO)KHOCTb MPOITYCKa JPYTHX HCTOYHUKOB, IPUKPBITHIX KPOBBIO,
a TaKKe BO3MOKHOCTH TTOSIBIICHVS! M IOTIONTHUTEBHBIX HCTOYHHKOB
KPOBOTEUESHUS IT0 MEPE PACCTPONCTBA MUKPOLIMPKYJIISILIHN;

- Ha poHE aHEMHU3UPOBAHHO CIIM3UCTON 00OJIOUKH MEJKHE
U Ia)Ke KPYIHBIE SI3BeHHbIE 1e(eKThl BO MHOTHX HaOMIOACHUAX
WI0X0 AU( epeHITUPOBATNCH, BU3yalbHas IUATHOCTHKA TAKUX
o0pa3oBaHuii cTaHOBHWJIACH 0OoJiee JOCTYIHOW moOcCIe
BOCCTAHOBJICHHS OOLIETO U PETHOHAPHOTO KPOBOTOKA.

PE3VJIBTATBI NCCJIEJIOBAHUSA.

VY 16 OonbHBIX OblIa OMpeesieHa KpOoBOTOYAlllas s3Ba
JKEIy/Ka, y 36 — I3BeHHOE KPOBOTECUEHHE JBEHAIIATUIIEPCTHOM
kuiky. JKemynounas si38a B 9 HaOMIONEHUSIX JIOKAIN30BaIach
0 MaJIOW KPUBU3HE B 00JIACTH TEJa KENyKa, B 4 Cliydasix Ha
60JIBILIOM KPUBU3HE U B 3 CIIy4asiX — B IIOPOAHTPATILHON YacTH
xeryaka. JlyoneHanbHast si3Ba y 18 OONBHBIX JIOKAIN30BaIaCh
Ha repenHei crenke, y 12 — Ha 3aHeH, y 6 — B 3aTyKOBUIHBIX
OTJIeNIaX, KOI/ia SHI0CKONUYECKast JUarHOCTHKA KPOBOTOYAILSH
MOCTOYILOAPHOI SI3BBI ObLIA CIIOXKHA BCIIEACTBHE BHIPAKEHHOM
nedopMai 1 HEBHIMMOTO, 3aKPBITOTO KPOBBIO CyOcTpara.

Ha 4-5-e cyTku, T.e. ¢ HEKOTOPBIM 3aI03[aHUEM, CTPECCOPHbIE
S3BbI OBUIM BBIABJICHBI TOJBKO B 2 ciydasx. Takum oOpasom,
YyBCTBUTEILHOCT SHIOCKOIINH B CBOEBPEMEHHOM OMPEIC/ICHHH
MCTOYHUKA KPOBOTEYEHHSL, TIO HAIIIMM JIAHHBIM cocTaBkuia Ooree 96%.

DHIIOCKOMUSI TI03BOJISIa HE TOJBKO YCTAHOBHTH MCTOYHHK
KPOBOTEUEHHMSI, €T0 JIOKAIM3AIHNIO, HO B OONBIINHCTBE CIIyJacB
U pasMep A3Bbl. 13 52 manmeHToB pa3Mep CTPEeCCOBON SA3BbI
YAAIIOCH OTIPENenTh B 49 citydasix, U3 HuX B 24 Cllydasix si3Ba OblTa
MPHKPBITA CTYCTKOM KPOBH. TakuM 00pa3oM, 4yBCTBHTEIBLHOCTD
olpesie]IeHNs pa3Mepa sI3BbI cocTaBua boinee 94%.

DHIOCKOIHS MO3BOJISLIA B HAIIIMX CIy4Yasix IPOrHO3UPOBATh
¥ BO3MOXHOCTH PEIHIUBA KPOBOTCUCHHs. BH3yanbHBIMH
9H/IOCKOITMYECKAMH TIPOTHOCTUYESCKIMH KPUTEPHSIMHU PELIHINBA
KPOBOTCUCHUS SIBISUINCH pa3Mep S3BBI, €€ JIOKAJIM3ALUS U
HMPUHAIIEKHOCTD K Kiaccy Doppecra.

Bce OonbHBIE MONy4Yanud CTaHOApTHOE JIeYEHHE,
HAaIpaBJICHHOE Ha OCTAHOBKY KPOBOTEUEHHMS (9HAOCKOINYECKHUH
TreMOoCTa3, TeMOCTAaTUKH BHYTPHMBILIIEYHO M BHYTPHBEHHO,
perroHapHast TUIIOTEPMHSI), BOCCTAHOBICHHE KPOBOIIOTEPH H
BOJHO-3JICKTPOJUTHOTO  Oanmanca  (reMmorpanchysus,
MH(DY3HOHHO-IE3MHTOKCUKAlMOHHAsT Tepanus). Takxke
MPOBOJMIIACH MPOTUBOSI3BEHHAS Tepanusi MHTHOUTOPaMHU
MPOTOHHOM ToMITbI, H-2 Griokaropamu, aHTaluIaMy | JIp.

47 GOIBHBIM CO CTPECCOPHBIMY S3BEHHBIMU KPOBOTCUCHISIMI
HaMH{ TIPOBOAMIIOCH OONydeHHWE HHU3KOTeMIEpaTypHBIMH
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IUTa3MEHHBIMH TOTOKaMH TPYAMHBI, YTO 1O AAHHBIM psma
Hay4HbIX padot 3B. Xenaaze (2008r.) NpUBOUT K aKTUBU3AIIHN
T depeHIraI CTBOIOBBIX KIIETOK, YTO B CBOIO OYepe/lb BEIET
K YITy4IIEHHIO TPO(UKH JKETyIOYHOH CTEHKH U YIOPSIOYESHHIO
HOBBIIIEHHS COJITHOM KUCIIOTBI, BEI3BAHHOM CTPECCOM y OOIBHBIX
¢ kputnaeckumu coctossHusimMu (11). [lpumensiemas mamm
METO/IMKA OblIa JIOCTATOYHO MPOCTa: 00padOTKa IIIa3MEHHBIMU
JIy4aMH 001acTy IIPOEKLUY TPYAUHbI IPOUCXOUIIO B TEUCHUE
5-10 muH, B Buzie | i 2 niporienyp B CYTKU B TEUSHHE TIEPBOU
HEJIeNTN HaXOXKICHHUS OOJIbHOTO B CTAllMOHApE. YIaJIeHUE JIyden
OT MOBEPXHOCTHU IpyauHbI cocTaBisuio 10-15 cm. [Tonyuenue
TUTIa3MEHHOW CTPYH MPOUCXO/IHIIO C TOMOIIBIO ApTOHa, B TIOTOKE
KOTOPOT'O BO3HMKAJIA TIa3Ma C TEMIIEPaTypoi IIa3MeHHOH CTPyH
10000-12000°C, koTopasi y MOBEpXHOCTH KOKH PE3KO CHHKAJIACh
1o 40-42°C.

B mporecce paboThl ¢ MOMOIIBI JAHHOW METOIUKH HE
OTMEUaJIOCh HE OJHOTO OCJIOXHEHHUS B BMJE PELUIUBA
KPOBOTEUEHUSI, 0TMEUAIOCH OBICTPOE 3a)KUBIICHUE CTPECCOBOM
s13BBI. ClleIyeT OTMETUTD, YTO TIOCIIE 5-6 Tporeyp T1a3MEeHHOI
CTUMYJISILIUU CTBOJIOBBIX KJIETOK, T.€. Ha 10-12 jeHb sieueHwus,
TIPH SHJIOCKOITNYECKOM HCCIIEI0BAHNH JKeTyIKa U 12-1epcTHOM
KUIIKK OJEIHOCTh CIM3UCTON MPAKTHYECKH HcUe3asa, LBET
CTAHOBMIJICSI PO30BBIM, 3PO3UBHO-S3BEHHBIC JE(EKTHI
3HAYUTENFHO YMEHBIIATUCH B pa3Mepax, B HEKOTOPBIX CITyYasx
MPAKTUYECKU HCUe3alIH, BUIHBI ObUTH ITPU3HAKK PyOLICBAHUSL.
Ham nanHble ObUIM NMOATBEPXKJIEHBI HEOJHOKPATHBIMHU (2-4
KPaTHBIMH) JHIAOCKONMYECKHMH HCCIEJIOBAHUSIMU C
racTpoOHONCHEel ¥ TUCTOJIOTHYECKUMH ITOKA3aTeIsIMH, Kak
IpU MOCTYIJICHUU, TaK U IIOCJE MPOBEICHHOIO JICUCHHUS.
JlanHas MeTonuka B Tporecce paboTsl OblTa pazpaboraHa u
MPUHATA KaK 3asBKa Ha ITaTEHT.

Takum o0pa3zoMm, IPUMEHEHHAss HAaMU B pa0oTe METOAUKA
O0ITy"IeHHsI TPYAMHBI C IIOMOLIBIO TNIA3MEHHON CTPYH ITO3BOJIIO
3a cyeT MOOMIIN3ALIMY PE3EPBOB UMMYHHOM CUCTEMBI YIIyUILIHTh
TPOQUKY CIM3UCTOrO CJIOS KEIyAKa, 4TO MOBJIEKIO 3a CO00it
3a)KMBIICHHUS SI3BEHHBIX JIe(EKTOB B HEH.
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METOJAUKA OBJYYEHUSA I'PYIUHBI C IOMOIIBIO ITVIASMEHHBIX ITOTOKOB
B IEJAX JIEHEHUSA CTPECCOBBIX A3B Y KPUTHNYECKHUX BOJIBHBIX

C. [UKAHAHH, 3. XEJIA/I3E, b. [IYIIKUPHJ3E, 3B. XEJIA/[3E, I [YIIKHPH/I3E
Hucmumym meduyunovt Kpumuueckux cocmosanuii, Tounucu, I'pysua.
Canxkm-Ilemepoypzckuit zocyoapcmeeHHblIl yHugepcument, MeOUUUHCKUIL axKyibmem.

JIMarHocTHKa U JIEYeHHE TAKOTO IPO3HOT0 OCIOKHEHHS KPUTHIECKUX COCTOSIHUI, KaK OCTPOE KPOBOTEUCHHE U3 CTPECCOBBIX
racTpOAyO/ICHANBHbIX SI3B SBJISACTCS M B HACTOAIIEE BPEMS JOCTATOUHO CJIOKHBIM U TPYIHBIM MEPOIPUSITHEM.

Hamu usydeHs! gaHHbie 0 960 KpUTHYIECKUX OONBHBIX, Haxoasmuxcs Ha VIBJI, u3 KOTOPBIX B 52 ciay4asx ObUIO BBISBICHO
KPOBOTEUEHHE U3 CTPECCOBBIX 53B. AKTUBHOCTh KPOBOTEUEHHS U3 CTPECCOBOM S3BbI U OIICHKY CTEIIEHH FeMOCTa3a ONpeAesin
T0 OOLIENPUHSATON B MHUPOBOH TpaKTUKe Kiaccudukaiyu Forrest. KoHcepBaTHBHOE J1eueHHE IPOBOIMIIH 110 OOLICTPUHATON METOIHKE,
BCe OOJIBHBIC TONTyYaI CTaHIAPTHOE JICUCHUE, HAIIPABICHHOE HAa OCTAHOBKY KPOBOTEUCHUSI.

C 11eJTbFO YCTPAHEHHS! OTHOTO M3 ITHOJIOTHYECKUX (DAKTOPOB KPOBOTEUCHHS M3 CTPECCOBBIX S13B (CHIDKEHHE OaphepHOM (DYHKIIMH CIIM3UCTON
JKEITy/IKa 1 IBEHA/IIATHIIEPCTHON KUIITKH) HaMK OBLIO MPEIUIOKEHO 1 BIIEPBBIE MPUMEHEHO JISUSHHE C TIOMOIIBIO TUIa3MOTepaItiH Ha 0071acTh
TPYIMHBI C eI CTUMYIISILIMH AU((hepeHIIHAIIHN CTBOJIOBBIX KJIETOK. YCTaHOBIIEHO, YTO 9TO BEIET K CTAOMIM3ALIMHE MUKPOLIMPKYIISILIIN
1 YITYUIIEHHIO TPO(PUKH B TaCTPOXyOICHAIBHOM 30HE, YTO CHIDKAET (haKTOPBI arpeCcCUH, PUBOJISIIIE K BOSHUKHOBEHHIO CTPECCOBBIX SI3B.

C oroii 1enbio 47 OOIMBHBIM CO CTPECCOPHBIMU SI3BEHHBIME KPOBOTEUSHHSIMH TIPOBOMIIOCH OONyYeHHe IUIa3MEHHOH CTpyel
TPYIMHBL PEIUIMB KPOBOTEUEHHS HE BCTPEYAIICs, IOCIie 5-6 MPOLeTyp IIIa3MEHHOI CTUMYJISILIHH CTBOJIOBBIX KIIETOK OJIETHOCTD CIIM3HCTON
TPAKTHYECKHU UCUE3aITa, PO3UBHO-S3BEHHBIE JIe(DEKThI 3HAUNTETBHO YMEHBILIATIMCH B pa3Mepax, a B HEKOTOPBIX CITyHasix TPAKTHUIECKH HCUe3aTH.

Ki1oueBble cj10Ba: KPUTHUECKHUE COCTOSIHMUS, SI3BEHHBIE KPOBOTEUECHUSI, IIJIA3MEHHBIE TOTOKH.

SUMMARY

A TECHNIQUE FOR IRRADIATION OF THE STERNUM WITH A PLASMA JET FOR
THE TREATMENT OF STRESS ULCERS IN CRITICALLY ILL PATIENTS

S. JAIANI, Z. KHELADZE, B. TSUTSKIRIDZE, ZV. KHELADZE, G TSUTSKIRIDZE
Institute of Critical Care Medicine, Tbilisi, Georgia. St. Petersburg State University, Faculty of Medicine.

Diagnosis and treatment of such a formidable complication of critical conditions as acute bleeding from stress gastroduodenal ulcers is
still a rather complicated and difficult undertaking. We studied data on 960 critically ill patients on mechanical ventilation, of which in 52
cases bleeding from stress ulcers was revealed. The activity of bleeding from a stress ulcer and the assessment of the degree of hemosta-
sis were determined according to the Forrest classification generally accepted in the world practice. Conservative treatment was carried
out according to the generally accepted method, all patients received standard treatment aimed at stopping bleeding. In order to eliminate
one of the etiological factors of bleeding from stress ulcers (a decrease in the barrier function of the gastric and duodenal mucosa), we pro-
posed and for the first time applied plasma therapy to the sternum to stimulate stem cell differentiation. It was found that this leads to the
stabilization of microcirculation and an improvement in trophism in the gastroduodenal zone, which reduces the factors of aggression lead-
ing to the occurrence of stress ulcers. With a hemostimulating purpose, 47 patients with stress ulcer bleeding were irradiated with a plas-
ma stream of the sternum. Relapse of bleeding did not occur, after 5-6 procedures of plasma stimulation of stem cells, the pallor of the mu-
cosa practically disappeared, erosive and ulcerative defects significantly decreased in size, and in some cases practically disappeared.

Key words: critical conditions, ulcerative bleeding, plasma flows.
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The article provides the latest data on the basic prin-
ciples of etiology, pathogenesis, research and treatment of
urinary tract infection in newborns.
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SUMMARY

URINARY TRACT INFECTION IN NEWBORNS

KETEVAN KVATADZE, GURAM CHITAIA
(Irakli Tsitsishvili New Children’s Clinic)

The paper analyzes in detail that urinary tract infection (UTI) in newborns (< 30 days) is associated with the pre-
sence of bacteria in the blood and a congenital anomaly of the urinary system. Upper urinary tract infection (acute pye-
lonephritis) can lead to damage to the renal parenchyma and chronic renal failure. Associated systemic infection and
anatomical or functional abnormalities of the urinary tract should be ruled out / examined during neonatal UTL
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The article provides the latest data
on the basic principles of etiology, pat-
hogenesis,research and treatment of uri-
nary tract infection in newborns.
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SUMMARY

HEMOLYTIC-UREMIC SYNDROME IN CHILDREN

KETEVAN KVATADZE, GURAM CHITAIA, TAMAR ABULADZE, MEDEA TSANAVA,
DAVIT KVIRKVELIA, NINO KVIRKVELIA, SALOME KAVSADZE

(1. Tsitsishvili New Children’s Clinic)

The most important for clinicians today is hemolytic-uremic syndrome (HUS),which is the most common mike of renal fa-
ilure in children and is characterized by a triad: microangiopathic hemolytic anemia, thrombocytopenia and acute renal failure.
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SUMMARY

ANEMIA AMONG ADOLESCENTS

KVEZERELI-KOPADZE M. A., MTVARELIDZE Z. G.

TSMU Department of Pediatrics, Ir. Tsitsishvili’s “Bogndgb’s New Clinic”

Anemia is quite common in adolescents. Iron deficiency in prepubertal and pubertal age is the most common cause of
anemia. Iron deficiency anemia in adolescents is multifactorial. It is affected by rapid growth and development,ovarian-men-
strual cycle formation, metabolic and endocrine dysfunction. Anemia in adolescents is usually mild,severe forms predominant-
ly associated with uterine bleeding in girls. Adolescents’ anemia can also be caused by acute and chronic infections, diseases
of the liver,kidneys, endocrine system,as well as by the deficiency of Vit. B12 and folic acid. For the prevention of anemia
among adolescents, great attention is paid to the regulation of diet and lifestyle,timely detection and treatment of anemia.
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SUMMARY

SURGICAL TREATMENT OF ABNORMAL OBESITY

ALEXANDER GORDELADZE
Tbhilisi, Georgia

Surgical treatment of pathological obesity, as in all diseases, it has a continuation - conservative treatment, which is manifes-
ted in the following: time and amount of food intake !!! Walk-independent walking for at least one hour a day. In complex tre-
atment it is necessary to involve an endocrinologist and a psychotherapist It is noteworthy that life progresses with its material
and technical achievements. Many more new methods will be used, But the main principle is a normal meal !!!
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SUMMARY

“BIOGENESIS OF PEROXISOMES”

TSISANA UGULAVA, student TSMU

Peroxisomes were found in 1954, first they were called microbodies, only then we called them peroxisomes. We ha-
ve 3 main hypotheses about their biogenesis. First: peroxisome is made on rough endoplasmic reticulum. second: pe-
roxisome is “@dogoe” of mitochondria and rough endoplasmic reticulum third: peroxisome was actinobacteria. In my

vision peroxisome was virus, because of several reasons.

We have lysosomes: they have nearly same functions. in evolution we try to save some energy,so why nature cre-
ated organelle with no reason? That make us think that peroxisomes were integrated in eukaryotic cell.

e Passive role in apoptosis: as we know apoptosis is one of main process and peroxisomes passive role in it for
detox organelle make me think that peroxisomes appear to be younger then lysosomes.

e We used to lead anaerobic lifestyle: as we know main resurce of peroxisome is oxygen,so we don’t need it,
when oxygen was low in number and we used to lead anaerobic lifestyle.

e Parallel with mitochondria, Growth and division of peroxisomes:as we know mitochondria and peroxisomes have
lot in common. they could divide,but peroxisomes doesn’t have its own DNA. As we know mitochondria gave some
of its DNA and now some of its proteins are made of rough endoplasmic reticulum,so can peroxisomes.

e Simplicity of structure: as I mentioned in past peroxisome were independent,but it couldn’t be bacteria. its struc-
ture is very simple,but it could be a virus. In peroxisomes we can see crystalloid core witch could be capsid in past.

e Keller, G. A; Gould,S.;; Deluca, M.; Subramani, S. (May 1987). .

Title of the publication. Publisher

e Fahy D.Sanad M. N.,Duscha K.,Lyons M. Liu F.,Bozhkov P.Kunz H. H,Hu J.,Neuhaus H. E. Steel P. G.,Smertenko A.

e Annbeprc_u_np..2013,c. 1110—1111
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COMBATING PARENCHYMAL BLEEDING FROM THE LIVER BY
TEMPORAL EXTRACAPSULAR COMPRESSION OF THE PARIETAL
BRANCHES OF THE PORTAL VEIN AND OTHER RELEVANT
TUBULAR STRUCTURES (PARIETAL ARTERY AND
CORRESPONDING BILE DUCT) OR PARIETAL PORTAL TRACT
AND THE RESULTS OF CLINICAL USE OF THIS METHOD

Z. CHOMAKHASHVILI, N. ZOSIDZE, O. TSETSKHLADZE,

Relevance. One of the most important problems in surgical
hepatology today is bleeding, which is why the postoperative
period often ends in an unwanted incision. Fighting bleeding is
considered to be one of the essential moments in reducing post-
operative lethality in various abdominal injuries and diseases. 1
The most common and affordable method of liver surgery is the
temporary cessation of blood flow to it by the temporary sup-
pression of the hepatic duodenum provided by Langenbach in
1890, but despite the widespread use of the method, its use is
limited to 10 to about 35 minutes, which is insufficient for sur-
gery. For the production of the intervention and its normal com-
pletion.2 Therefore, as an alternative, we would like to offer a
wide-ranging trial on the Department of Topographic Anatomy
and Surgical Surgery of Thilisi State Medical University (Geor-
gia).

Materials and research methods. 223 Liver Drugs were
studied in conjunction with the liver part of the hepatic duode-
num from neonates and corpses under 92 years of age whose
death was not associated with pathology of the hepato-biliary
system.

The segmental structure of the liver was considered ac-
cording to C. Couinaud's scheme, the technique of separa-
tion of the portal plate from the liver parenchyma was treat-
ed with 30 newly fixed preparations, and for 10 corpses the
technique of temporary occlusion of the right and left por-
tal tracts was developed. In addition to this, the capacity of
small port tracts encountered on the way was also determined
at the time with the help of a device specially designed for
this purpose, which was a cylinder with numbers on one side
where the price per unit was 0.15 Newtons and the working
range of the instrument was 0.15-9 Newtons. At the rate of
the cylinder appeared a resistance determinant connected to
a specially graded spring. One end of the cylinder was fin-
ished with a metal shaft that had a flattened, doubled, and
300-bent end at the bottom.

After removal from the corpse, the drug was measured, plot-
ted, and tubular structures were inserted into the hepatic portal
of the liver to study their relationship and for 3-4 days (semi-
corrosive) for the preparation of preparations it was immersed
in 80% technical hydrochloric acid solution, all of the above was
done after the liver formation, data registration and transfusion
processes were completed.

To prepare histopathographic and histological preparations,
blocks of 3x3x3 cm were cut from different areas of the liv-
er and placed in 12% formalin for 24 hours, then rinsed with
running water, dried and placed in 1 portion of acetone for 1

R. BOLKVADZE, D. JINTCHARADZE.
Batumi State University

day. We repeated the listed manipulations 4-5 times, after which
the drug was aired for 10-15 minutes and placed in 8% cel-
luloid for 48 hours. The drug from celluloid was transferred
to wooden blocks, they were marked and placed in a chloro-
form jar for 2 hours. Enlightenment was done on a microtome
and taken with hematoxylin and eosin van Gizon or dyed in
xylene.

In order to study the relationship between the bile mucosa and
the door plate, we poured a solution of mascara-gelatin into the
common bile duct. By the method of Komakhidze.

Our clinical material includes 24 cases of temporary extra-
capsular obstruction of the right and left portal tracts in patients
with various focal liver pathologies who underwent treatment
in the abdominal department of the National Oncology Center
of Georgia in 1986-1986.

Results. From a classical point of view, the porta hepatis is
a transverse groove according to the international anatomical
nomenclature, but due to the fact that the portal tracts are also
located in the round yoga groove and the right extra groove in
the presence of the latter, we consider it appropriate. In the com-
position. The size of the transverse groove was determined by
the size or size of the latter (maximum distance between the an-
terior edge of the square and the anterior edge of the caudal por-
tion), the length or frontal size (distance between its right and
left edges) and the depth.

Here we want to mention the size of the transverse groove
and its location on the visceral surface of the liver is very im-
portant for the production of surgical interventions on the organ.
Approach to perform various surgical manipulations. At the same
time there is a direct correlation between the tail portion depth
of the transverse groove with a coefficient of 0.87. Also a di-
rect correlation with a coefficient of 0.90 is revealed by the length
of the square portion and the depth of the portal vein to its an-
terior edge, i.e. the longer the square and caudal portions of the
liver, the deeper the port portals are located and difficult to ac-
cess and manipulate.

For approaching vascular-biliary formations in the area of the
liver door, in addition to the shape of the liver, it depends on the
distance from the anterior edge of the liver to its door. At the same
time it turns out that the displacement of the liver door in the
anterior-posterior direction on the visceral surface of the body
is related to the ratio of the square share to the length, which is
determined by the following formula Length of square share x
100 / Hepatic sagittal size.

The relative size of the square share on our material ranged
from 27.7 to 68, or in one extreme case the length of the
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square share was 1/3 of the sagittal size of the liver, and in
such cases the liver door is displaced forward, and in the oth-
er extreme case it is the length of the square share. Half the
size of the gill door was shifted in the backward direction.
In addition to the upper extremity, there is also a third face
of the liver door, or the shape of its middle location. In the
relatively wider range, there is a variation of the round yoga
groove, the variability of which is mentioned above, which
have a great influence on the variability of the shapes of the
liver door itself.

In order to prevent temporary extracapsular secretion of the
portal portals during postoperative or its accompanying blood
and bile flow, it is necessary to determine the magnitude of the
force required to perform this manipulation. For this purpose,
we used a special tool to extract extracapsular port portals,
which required a force equal to 1.2 - 1.95 M +m=0.99 + 0.18)
Newton, and 4.35 - 4.95 (M £m =4.7 £ 0.19) Impact with force
equal to Newton. Based on the above, we can conclude that
extracapsular extraction of port ports is impossible to damage
the small port ports of tail and square ports. At the same time,
if we add to this the fact that on the lines necessary for the ex-
tracapsular separation of the port portals we have intro-
duced, we do not find either the narrow port portals in the tail
and the square portions or the separate blood vessels, bile ducts
and bile ducts.

Conclusion. Of the 24 patients named who underwent the
procedure of temporary closure of the port complexes during
the surgical intervention, 3 patients died on the 5th, 6th and
23rd day after the operation, whose death was not related to
the essence of the mentioned method in any case. Insufficien-
cy, acute cardiovascular failure and acute intoxication in the
setting of diffuse peritonitis formed on the background of ma-
lignant mold of the gastrointestinal tract. Temporary discon-
nection of one anatomical part of the liver from the afferent
blood supply by temporarily occluding the relevant port
complex for surgical intervention in the area disconnected from
the blood supply is a rational method of preventive hemosta-
sis, the reliability, efficiency and simplicity of which allow it
to be widely used.
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ABOUT OF SOME PECULIARITIES OF EXPRESSION
OF THE GENES

All humans have two parents (there is one exception at least
for now, when newborn had two mothers and one father) and usu-
ally four distinct grandparents. Genetically you are a recombi-
nation of four separate individuals, but that does not mean you
have an equal contribution from four separate individuals. Ex-
actly half of your genome derives from each parent. But while
the proportion of one's inheritance from parents is fixed exact
necessity, the fraction from grandparents is governed by chance.
take into account the amount you inherit from a Grandparent is
slightly random. These affect a wide range of traits, and it would
be extremely difficult to know exactly what the grandparent passed
on. These genes would also be present in your corresponding par-
ent, but might not be expressed. Genes that “skip a generation”
don't technically because of this. They are present in the parents,
but they might be a recessive gene, or the trait might only be ex-
pressed in another gene is present. This way you could get a trait
maybe hair color for example that was the same in the child and
grandparent, but not in the parent in between the two.

The idea that our environment and lifestyle can alter how our genes
behave is part of the new field of science called Epigenetics.

Epigenetics is the study of heritable changes in gene expres-
sion that do not involve changes to the underling DNA sequence
- a change in phenotype without a change in genotype which in
turn affects how cells read the genes. Epigenetic changes mod-
ify the activation of certain genes, but not the genetic code se-
quence of DNA. In simple terms it's a mechanism that describes
how genes can be switched on or off by chemical signals, a bit
like a dimmer switch on light, without altering the DNA struc-
ture. These signals can alter the way genes produce proteins or
signal other genes and importantly, they can last months or years
and are potentially reversible. These epigenetic switchers are trig-
gered by many factors such as our lifestyle, environment, dis-
ease state and our age, and as the development of a growing foe-
tus in the womb is totally dependent on these signals, it can al-
ter the function of its cells. This can come in many forms and
shows just how important these finely controlled mechanisms
are for normal life. The one most easily studied is methylation,
in which a methyl chemical group is added or removed from the
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DNA. Other changes include how DNA strands are folded tight-
ly or loosely around chromatin. The method that determines
which traits are inherited from each parent by the offspring is
known as homologous recombination.

As concern the relationship between grandparents and grand-
children according to many reports, grandparents have a favorite
grandchild. It completely relies on the genetical composition of
grandchildren that is inherited from their grandparents. They can
inherit physical feature from their grandparents too. For exam-
ple, one young man has his grandfather's (paternal) face shape
and he walks like his grandpa. He is a fan of a football team whose
fan is also a grandfather. They both love animals. While the boy's
father has an allergy to animals and is not even interested in foot-
ball. Anyway, I did research and interviewed too many older par-
ents (grandparents) and came to the conclusion recombination of
genes is not always done in such a way that it is random. More-
over, genes that are very important to humans sometimes special-
ly do not work in children and, conversely, are often activated in
grandchildren, which strengthens love for grandchildren and con-
sequently increases the quality of care. At the same time close re-
lationship benefits the health and well-being of both grandparent
and grandchild. For grandchildren, the biggest gift of this all-im-
portant bond is the endless supply of love, acceptance, patience
and unwavering support that grandparents uniquely have to of-
fer. This extra layer of support can have lasting positive effects
on the child's emotional well-being. But becoming a grandpar-
ent can be life changing-an adrenaline shot that restores your en-
ergy, optimism and so on. Moreover, when grandchildren and
grandparents have a close relationship, they can expand each other's
knowledge base. Grandparents can teach their grandchildren life
lessons and tell them stories about their lives and the rest of the
family. The grandchildren can also teach their grandparents a lot
by keeping them up to date with what teaches new and help them
with technology. This event is also important in the sense that it
makes the lives of grandparents more purposeful. I do not rule out
that this will increase their life expectancy, which is probably a
biological program that has been working so successfully for cen-
turies to preserve the human condition.
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SUMMARY

ABOUT OF SOME PECULIARITIES OF EXPRESSION OF THE GENES
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Within the existing ecosystem, there are probably many biological programs operating in the human body. Many of them are high-
ly dependent on environmental factors, although often it is important to work with environmental factors to identify the epigenetic
mechanisms hidden under some of these programs. I would also like to mention that in this paper I had to use a new term - 93 ™o
ddmdangdo, because I could not find a special singal word in Georgian that would be appropriate for English- Grandparents.
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SUMMARY
VACCINE-INDUCED IMMUNE THROMBOTIC THROMBOCYTOPENIA

ANA GOGOSASHVILI, DAVIDTSKHOMELIDZE

The article reviews vaccine-induced immune thrombotic thrombocytopenia. We summarize information about the risk
of developing thrombosis, discuss if benefits still outweigh the risks despite possible link to rare blood clots with low
blood platelets, review what could the connection be between blood clots and vaccines. The article summarizes all the
information we have about the pathology we are dealing with and how it can be identified to prevent the death of

the patient.

MALARIA AS A UNIQUE PARASITIC DISEASE

DAVIT TSKHOMELIDZE, NATALIA CHILADZE,
EKA MCHEDLISHVILI, ANUKA GOGOSASHVILI

Malaria is an ancient disease and contin-
ues to exact a substantial toll of human life
and sufferings, particularly in the tropics and
subtropics. 10 % of genome of malaria con-
sists of from genetical material of plants and
produced 500 proteins of plants. Billion-year-
old drama explains how Malaria came to be
a green disease. Some ancient eukaryote
swallowed aphotosynthesizing bacteria and
became a sunlight-gathering alga. Millions
of years later one of these algae was devoured
by a second eukaryote and this new host gut-
ted the alga, casting away its nucleus and its
mitochondria, keeping only the chloroplast.
That Thief of a thief was the ancestor of plas-
modium.

Malaria parasite passes its life cycle in
two hosts:

1. Definitive host: female Anopheles
mosquito (sexual phase)

2. Intermediate host: human (asexual phase)

Asexual phase

In this stage, the malaria parasite mul-
tiplies by division or splitting a process
designated to as schizogony.

In humans, schizogony occurs in two
locations- in the red blood cells (erythro-
cytic schizogony) and in the liver cell (ex-
oerythrocytic schizogony or the tissue
phase). The products of schizogony ,
whether erythrocytic or exoerythrocytic,
are called merozoites.

Tbilisi, Georgia

Female Anopheles mosquito represents de-
finitive host, in which sexual forms take places.
although the sexual forms of the parasite (ga-
metocytes) originate in human RBCs.

Maturation and fertilization take place
in the mosquito, giving rise to a large num-
ber of sporozoites.

Causative agents of human malaria

1. Plasmodium vivax: Benign tertian
malaria

2. Plasm falciparum: Malignant tertian
malaria

3. Plasmodium ovale: Benign tertian
malaria

4. Plasmodium malariae: Benign tert-
ian malaria
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The red blood cells have some unusu-
al construction- Erythrocytes lack nuclei
and organelles, but contain Hemoglobin
, which is so important food for all of
species of P. Malaria. P. falciparum is re-
sponsible for most cases of human malar-
ia worldwide (80 %) The plasma mem-
brane of infected erythrocyte by P. falci-
parum undergo alteration that causes
them to adhere to the walls of capillaries.
But P. falciparum infects erythrocytes of
any age indiscriminately. Multiple infec-
tions of single erythrocytes are common,
and the presence of more than one ring
trophozoite in a cell is not unusual. As con-
cern P. vivax and P. ovale a diagnostical-
ly significant characteristic is the larger
size of these infected erythrocyte , prob-
ably due to the fact that parasites prefer to
invade relatively larger reticulocytes. At
the same time a red blood cell is a good
place to hide, because they don't have
genes, they can't make any MHC mole-
cules, so they have no way of showing the
immune system what's inside them and for
a time Plasmodium can enjoy perfect cam-
ouflage inside the cell. Parasite divides and
fills the cell it has to start supporting the
membrane with its own proteins. To
avoid being destroyed in the spleen, it
builds knobs on the surface of the cell.
They contain a littl latches that can snag
onto the walls of blood vessels

Hemoglobin is essential for the para-
site’s development, although it is uncer-
tain precisely which components are re-
quired. It is known that the parasite digests
hemoglobin intracellularly, producing an
insoluble by-product, hemozoin. The
malaria parasite depends on host erythro-
cytes for many essential molecules and it
does have the ability to synthesize folic
acid, a key compound in pyrimidine acid.

Our aim was to show that unfortunate-
ly, many gaps remain in the understand-
ing of several metabolic aspects of the in-

tracellular stages of the life cycle due, in
part, to the fact that, until recently, there
was no culture technique for reproducing
these stages in vitro. Besides of this, it has
long been known that victims of P. vivax
or plasmodium and P. ovale, after appar-
ent recovery, may suffer relapse. Original-
ly, such relapse was thought to be due to
populations of cryptozoites entering the
exoerythrocytic cycle. Now, it is recog-
nized that long prepatent sporozoites or
hypnozoites remain dormant in the hepa-
tocytes for an indefinite period. When a
stimulus, such as the physiological fluc-
tuation activates hypnozoites into the ex-
oerythrocytic cycles, relapse occurs.
Sickle cell anemia is actually just one
of several blood disorders created in the
fight between humans and malaria. The
lack of Duffy antigens in the plasma
membrane of the erythrocytes as a special
genetical programs invented by human or-
ganisms for protection against malaria.
Plasmodium vivax (P. vivax) causes ap-
proximately between 70 and 80 million
cases of malaria per year and is the most
amply distributed human malaria in the
world. At the same time The Duffy gly-
coprotein is a receptor for chemicals that
are secreted by blood cells during inflam-
mation. It also happens to be a receptor for
Plasmodium vivax, a parasite that invades
red blood cells (RBCs) and causes malar-
ia. RBCs that lack the Duffy antigens are
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relatively resistant to invasion by P. vivax.
Individuals with the Duffy-negative phe-
notype are resistant to P. vivax invasion,
and the molecular mechanism that gives
rise to the phenotype Fy (a-b - ) in black
individuals has been associated with a
point mutation - 33TC expressed in ho-
mozigosity in the FYB allele [5].

As concern our country, Georgia be-
came the first country in the European re-
gion that was granted by the Global fund
for Malaria. As the result of the project,
consistent reduction of malaria cases have
been achieved in the country since 2004.
Malaria as an endemic disease in Georgia
has been eliminated since 2010.
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SUMMARY
MALARIA AS A UNIQUE PARASITIC DISEASE

DAVIT TSKHOMELIDZE, NATALIA CHILADZE,
EKA MCHEDLISHVILI, ANUKA GOGOSASHVILI
Tbilisi, Georgia

We surveyed an Anopheles gambiae population in a West African malaria transmission zone for naturally occurring genetic
loci that control mosquito infection with the human malaria parasite, Plasmodium falciparum. The strongest Plasmodium resis-
tance loci cluster in a small region of chromosome 2L and each locus explains at least 89% of parasite-free mosquitoes in inde-
pendent pedigrees. Together, the clustered loci form a genomic Plasmodium-resistance island that explains most of the genetic
variation for malaria parasite infection of mosquitoes in nature. Among the candidate genes in this chromosome region, RNA
interference knockdown assays confirm a role in Plasmodium resistance for Anopheles Plasmodium-responsive leucine-rich re-
peat 1 (APL1), encoding a leucine-rich repeat protein that is similar to molecules involved in natural pathogen resistance mec-
hanisms in plants and mammals.
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Children is the future of the world and hope, but
there are alot of threats and challenges of the infection
and no infection disease to children living, especially in
the current outbreak of COVID -19 epidemic pandemic
in the world we urgent need to improve the level of the di-
agnosis and treatment and technology, adapt to and meet
the growing exchange of learning medical staff status and
needs, better for children’s growth and developing, To cre-
ate a safe and healthy growth environment for children,
and to provide a platform for medical staff to learn,
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THE SOCIAL PEDIATRIC PROTECTION FUND
Date of Foundation: m rw 1998

il o of Cotaet Chaeman o The Bosrd Branches of Fund:

Miskheta; Kutaisi; Gori.; Abasha.; Batumi.; Sagarejo; Gurjaani; Telavi; Tehiatura;
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 coop with physicians, Lawyer (wh
ficldof social ssisianee) and Public fgures. By the ot forees ofal e people above
said SPPF is able to hold free medical examinations, 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.

L Shaansi International Medical Exchange Promotion Association (SIMEA)
Date of establishment: June

Registration number: 5 16|0000»20| 57511D

Address: No. 22, Huancheng East Road, Xincheng District, Xian City, Shaanxi

Province

E-mail: 3105089948@qq.com

Contact: Fuyong Jiao

SIMEA was established in 1994 with the approval of the Shaanxi Provincial
Department of Civil Affairs. It is a first-level social organization under the charge of
the Shaanxi Provincial Health and Family Planning Commission. The concept of
"seeking well-being” will give full play to the advantages and characteristics of the
gathering of experts, a wide range of disciplines, and a sound network, aiming to build
a platform for interational medical exchanges and mutual leaming.

2. Children's Hospital of Shaanxi Provincial People’s Hospital

Date of establishment: 1950

Address: No. 256, Youyi West Road, Beilin District, Shaanxi Province

Contact: Fuyong Jiao

Since its establishment in 1950, the Children's Hospital of Shaanxi Provincial
People's Hospital has experienced more than 70 years of development. It is now the
Children's Hospital of the Third Affiliated Hospital of Xi'an Jiaotong University. Itis a
children's hospital integrating medical treatment, teaching, and scientific_ research
Shaanxi Province Kawasaki Discase Diagnosis and Treatment Center, Shaanxi Province

Cooperative Alliance International Exchange Center, and (.h\m Kuwa:ukl Disease
Website (ww.chinakd.org) have been established. ), European Center for Traditional
Chinese Medicine (Prague). Insist on innovating the "send out and invite in"
comimmication metods for academic @xchanges e scientfic eseacch cooperttion.

3.The Insmmmn of Shaanxi Province Clinical Medicine Demonstration Inter-
nce and Technology Cooperation

Established time: 2020
Adaress: No. 25, Youyi West Road, Beln Distict, Xian Cty, Staani Province
E-mail 3105089948 g com

aanxi Provincial Clinical Medicine Demonstration International Science and
as established in 2020. It is an organization approved

carry outntemagonal u\op cration and exchanges in clinical medicine. The cooperation
base is set up in Shaanxi Provincial People's Hospital. Actively expand foreign medical
resources, and provide a lasting communication channel for domestic medical and
health institutions and public health service nits to learn international advanced man-
agement experience and strengthen the training of talent teams.

strengthen medical academic exchanges and publish ac-
ademic articles / papers, Prof G, President of Georgia Pe-
diatric Cardiology Society and Professor Fuyong Jiao of
Children’s Hospital of Shaanxi Provincial People’s Hos-
pital (the Third Affiliated Hospital of Xi ‘an Jiaotong Uni-
versity) have discussed for more times. It was decided to
register an international journal of paediatrics in Georgia,
which is open and peer review. We hope that With your
great support and kind help, we hope to provide all col-
leagues a high quality international journal of paediatrics.
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