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The University of Georgia
School of Health Sciences and Public Health

Greeting to Conference Participants

Dear Students, Honored Guests
® and Participants of the Confer-
ence!

I would like to greet you in
\ name of the School of Health
VA Sciences and Public Health and
wish you success in profes-
sional activities and career ad-
vancement.

The 2016 is an jubilee year for the School of Health Sci-
ences and Public Health. During 10 years there were pre-
pared about 100 specialists of Healthcare Administration,
Public Health and nurses.

Nowadays there operate 8 higher education programs in
Georgian and English languages, where there study more
than 600 local and international students. In learning and
scientific-research processes there are involved Universities
of USA and Europe. For strengthening and promoting re-
search and international communication skills of the stu-
dents there will be held annual conferences.

Students of Bachelor, Master and Doctoral programs and
Health School graduates will be able to present the results
of their researches. The papers will be performed in lan-
guages of learning programs and will be published in ab-
stract form in supplement of electronic journal “Caucasus
Journal of Health Sciences and Public Health”.

The papers of Doctoral students and the best papers of
Master program students will be published in the basic
edition of the journal in English. Publishing articles is free
and available for all students. The journal platform is creat-
ed within the borders of Doctoral Program in Public
Health: Norway Experience of Third Cycle Studies for
Georgia Project number CPEA-2012/10040, I would like to
thank the project coordinator, professor Toralf Hasvold and
Norwegian people.

Tamar Lobjanidze
Dean of the School
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The University of Georgia

School of Health Sciences and Public Health

I Student Conference:

The Public Health Risks and their Management

Dedicated to the 10™ Anniversary of the School of Health Sciences and Public Health
Thilisi, June 16, 2016

Program
The University of Georgia, Building IV Time Audi- Reglament
torium (min)
Registration of conference participants 10:00-11:00 Hall
The opening ceremony of the conference 11:00-13:00 519
Greeting: University Administration, Honored Guests 15
10 year report of School of Health Sciences and Public Health- 15
Tamar Lobjanidze
Presentations of School Alumni 30
Presentation of sponsors 10
5 minute break 5
Plenary Lecture- Zurab Guruli, USA 45
"Welcome" Buffet 13:00-13:45 45
Parallel Sections: Time Audito- | Reglament
rium (min)
Oncology 14:00-15:30 401
Chairmen: Vasil Tkeshelashvili, loseb Abesadze, Giorgi Gabunia
Coordinator: Elene Sigua
Presentations:
Epidemiological evaluation of the role of ultrasonography in Breast cancer 15
screening and diagnostics in Tbilisi - Ekaterine Shvelidze
Epidemiological Assessment of Cervical Cancer 15
Screening Program Management in Tbilisi- Tina Beruchashvili
HPYV role in pathology of cervix and cervical cancer prevention- 10
Tamuna Gogoladze
Cervical cancer prevalence, risks and their management — 7
Teona Gabeshia, Miranda Nonikashvili
Lung cancer, risks and their management- Valeri Kedeladze 7
Lung cancer, risks and their management —Veronika Tsetskhladze 7
Thyroid cancer prevalence in Georgia- Maka Robakidze 7
Questions, discussion, summary of the section 22
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Time Audito- | Reglament
rium (min)

Maternal and Child Health 14:00-15:30 402
Chairmen: Nata Kazakhashvili, Elza Nikoleishvili, Natia Landia
Coordinator-Maia Gogashvili
Presentations:
The influence of nutrition on fetal health among pregnant women —

. 15
Guram Cheishvili
Thyroid disease management among socially excluded pregnant women in 10
Adjara-Tamar Kachlishvili
Ethical and Legal Aspect of Assisted Reproductive Techniques- 7
Opyesiji Rilwan Oyebamiji
Ethical Aspects of Abortion- Oladoye Oluwole Olawale .
Viral Upper Respiratory Tract Infections in Children: Prevalence, Epide- .
miology and Risk Management- Victory Chineze Eleru
Fetal mortality rate, risks and their management-Shorena Tatishvili 7
Fetal mortality rate, risks and their management —/rina Kandelaki 7
Frequency of abortions and Caesarean sections, risks and their manage- 7
ment-Mariam Poladashvili
Questions, discussion, summary of the section ”

Time Audito- | Reglament
rium (min)

Healthy Behavior and Environment 14:00-15:30 403
Chairmen: Otar Toidze, Rusudan Kvanchakhadze, Giorgi Tsilosani
Coordinator: Natia Skhvitaridze
Presentations:
Relation of overweight and obesity with demographic and behavioral fac- 15
tors in Georgia -Sopio Skliarenko
Tobacco use features among pupils and students in higher education- 10
Teona Todria
Assessment of Cardiovascular diseasis risk factors —Ketevan Khocholava 10
Hepatitis C Awareness in the Staff of Beauty Salons-Khatia Antia 10
Prevalence of Hepatitis C -Rusudan Natroshvili 7
Prevalence of hypertensive heart disease, risks and their management - 7
Nana Gvatua
An importance of healthy eating in reduction of civilization diseases — 7
Ivane Burjanadze
Questions, discussion, summary of the section 24
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Time Audito- | Reglament
rium (min)

Healthcare Organization 14:00-15:30 405

Chairmen: Ramaz Urushadze, Otar Vasadze

Coordinator: Tamta Chitaladze

Presentations:

Cost-effectiveness research of Universal healthcare program - Simon 7
Gabrichidze

German health insurance system Review -Tinatin Sharipashvili 7
The Analysis of Reasons Travel Abroad for Medical Services — 7
Tinatin Churadze

Structural Changes Analysis in Delivery of Emergency Medical Services

After Implementation of Universal Healthcare Program - Nino Lochosh- 7
vili

Patient Safety and its Measurement Methods - Nikoloz Ghambashidze 7
Patient Safety Guarantees in the Georian Legislative Space — 7
Salome Gudavadze

Stuff safety in Georgian hospitals - Nona Maghradze 7
Influence of internal factors on the holesale prices of medicines in Geor- 7
gian pharmaceutical field - Zurab Kikvidze

Assessment of Quality of Medical Services at Georgian Dental Clinics — 7
Tamta Chitaladze

Questions, discussion, summary of the section 27

Time Audito- [ Reglament
rium (min)

Dentistry 14:00-15:30 406

Chairmen: Ketevan Nanobashvili, Nino Chichua, Giorgi Apkhadze

Coordinator: Elene Gigineishvili

Presentations:

Smoking and Oral Health- Kareen Abde Ali Ali 7
Oral manifestations of HIV disease- Ahmed Salim Raheem 7
Esthetic dentistry- Ahmed Abdulwahab, Ali Aljobory 7
Flouride in Dentistry- Ahmed Khali Ibrahim 7
Oral manifestations of Down syndrome- Azeez Azeez Abdullah Sameer 7
Prevention of dental caries- Hameed Ali Makki Hameed 7
Plaque control in patients with orthodontic appliances- 7
Al-Hankawe Firas Ahmed Saadallah

Management of cysts of maxillary sinus- 7
Tahreer Mohsin Alwan, Ammar Mohsin Alwan

Stress and Temporomandibular Joint- Idham Waleed, Mustafa Firas 7
Forms and treatment of Hypoplasia- Sevar Muhamed Rapik Rapik 7
Errors and complicatins in the diagnosis and treatment of dental caries- 7
Husein Lait Humadi Al Dumaili

Questions, discussion, summary of the section 13
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Time Audito- | Reglament
rium (min)
Experimental Medicine 14:00-15:30 410
Chairmen: Davit Topuria, Nodar Sulashvili
Coordinator: Nodar Sulashvili
Presentations:
The phenomenon of fetal liver regeneration activity after liver resection— 15
Davit Topuria
Synthesis and in vitro Cytotoxicity Testing of New Cyclen-Peptide Conju-
: ) 15
gations- Nodar Sulashvili
Importance of hand eczema in Georgian population-
10
Maia Matoshvili
Metabolism and its biomedical significance- Alaa Mohammed Kadhim 10
Alkroe, Mustafa Mohammed Ibrahim
Enzymes role in biochemical reaction- Oladipupo Oluwasimsola Olu- 10
wayemisi, Albo Ismael Omar Ahmed lunus
Questions, discussion, summary of the section 30
Time Audito- | Reglament
rium (min)
Conference closing ceremony 16:00-17:00 519
Conference Summary Report- Tamar Lobjanidze 10
Presentations of Sponsors 20
Rewarding of participants 30
Completion 17:00
Sponsors:
rb,v\q::'."-'o '-'-‘Sr}‘;@_
76\ ~
3; <3 f s\’ﬂ.?ﬂbﬂ.‘. GPC PRESIDENTZEY

&
< )
”?Sny OF [
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J-0030e0oldo dvydnls 30dmb B3MHobobals s EOsRBMLE03580 gdmlizm3ool MmOl g30wgdomemaowMo dgisligds
035090069 83gerody’, 3sbow Hygdgewrsdgowro?

L5JoMMNZ9W ML ©6039MOLOEGEYGH0, XIBIOMYEMBdOL J93609690505 s LEBMYSPMIIM030 X 6oE30L LM
lMJ@™MGbEH0, LoBMYsMIGIM030 X 963395 2bgErddwgsbgewo, dgoE0bol dgEbogtmadsms md@m®o,
36OHMBLMOO

39965¢0Bg00 0465 J.dorolido 1998-2010 fiergddo MHgaolEmoMmgdeo ddml 30dml 12,913 F9dmbgaggs
5 2002-2004 engddo J.0000obob Joerms dmbobagmdols gomsE3s5wgdol 16,705 dgdmbgzgazs. J.00dowoldo
1998-2010 Horgddo gmgger 100,000 dJoewbg dmdml 300mm0  Y4m3z9gehero®ds©  93509dm©s  ASR-ol
dobgz00m 122,9 Josero, AAR-ol dobggom - 156,2 Josero, beenm TASR30-60 dJobgoz00 30-60 fierols sbsgzmdmog
XoRdo - 269,5  Jowo. Joewms dmLobergmdol dmdml 300MmmMO  9350Md0L  3MMES30EM0  GOLZOL
056396909035 (CRo.74) 95009060 13,1%. 2008-2010 {ergddo 1998-2002 (enrgdmsb 89wsMgdom, ddml 3080mmo
53500md5 SRR-I dobgz00m 450t 1,2-%96M, beagom SIR-b dobgzom-16%-0m. 2002-2004 ergddo dwydols
300mb g39es dBs30L MBOEILOL Jogrms JmLsbergmdol bozzowol 10 doMoms dobYbBL FmEOl Mobyoo
93935 IV spowo @y  dobo bggo®omo §mbs 89500996 y3zgms d0bgbom 2oMs33momms 5%-b.
Permgs69d0l  dobgz00  BEBOEHOBYOIMwo  dsB3969dgom  gmgzggumficrom@e  ymgger 100,000  Jow
dmbobargbg 98 JobgBom  2oMo0339ws 33 Joro.  Jogwgdol  30dmL  JobgBom  2oMo33wgd0L
LEAHOMIBGHMOSF0 25 ool sb530b Mbrom I SO0 MFoMogl dmdml 30dmb. 53539 OML, SL53M396
396omdo 35-59 {igwwo, dmdml 30dmL 51939 I LoMwbym SO 35305 Y39ges FoBYBO® FoMPIEZIGdOL
LEAOMIGHIO5003. 25 Heosb sBs3M396 3gMomdo (35-59 (garo) d9dv) sGOL 30dML JOMOMOIPO WM ISODIFOS
@5 0b FoM3tmogbl MdOWOLOL Joerms Imbobergmdol o339 gdol doMoms dobyBL!  mdowoligero
Joems dmbobergmdols LogmaEbarol bodwswm boby®mdwogmdsd dgs0bs 70 Hgwo. 13M0boby-osrbmliEozol
©OML 39dMl 300mL 30935096 EMBST 2503309 ym3z9e 1,000 Joenbg 9950065 17.7%0. dmdml 30dml
3°9m3wgbowo d90mbzg3900lL 361935096G™MBS FoBHHIemBL SB63006 gOHMo© @S vzl 303l SLOIMOdMOZ
X3%3do 65-69 (oo (46.7%0). dxdml 300mU 1,197 99000b39300096 993500905 53%-00 godmzwabowro odbs I,
35%-8o -II, bowm 12%-0o - II-IV 300603796 BEo©0580. 5530056 gMms 30MH@Yds 99350930
390030690 I bBoosdo s 0BMHEPYds d9dmbz93900L MoMmEbmds II 3r0boz® b3o0sdo. Fodm3zE g
939 1,000 Joenbg (%0) d9dml 300mb 36935c9bG™dS y3gas 36006032960 Lido0sdo 303U 5093l slsgzmdMo3
3g0om@do  60-69 fgwo. JdMIML  3goowm3z30L9d0sbo  Lodbogbggdol ML  3039MHOsRBMLEHO3L
050MyMOR0MWO 3309300 5PO00 3Jmbs  9gdmbggzoms 39.2%-3o, bmerm gdmlizm3owm®mo 33w9300 -
dbmwmnE 15.3%-90. 56 g9dmbim3owm®mo 33wg3s dMIML 3gmowm30lgd0sbo Lodbogbggdols d9dmbzg3zgddo
23.9%-00m 59306090l dsdMyMx30wo 13M0bobaol 3039MHE0sabMLEBH030L  F9dmb3zgd0L MoMm©YbMdSL. ddML
30008 OML 3030m053bMLGH03L 58RO 33eI300 50O 3Jmbos  dgdmbggzsms 7.1%-do,
beeom 9dmbzm3om®o 3309300 - Abmerm 2.7%-30. 5699 gJmlizm3om®mo 33e0g3s d29dML 30dmb 89dmbggz9ddo
4.4%-00 59306M90L, o3 doebHg 8608369 Mmz960s, FodMYMIBoMEo  3MO6obYOL  303MmE0sAbMLEH0Z0L
390mbg935m5  M5m@©gbmdsL.  FsdMaMsxzgome  13M0bobymsb ghHme© gdmbim3owm®mo  33ag30L  Bo@ocgds
sb3mdM0g  3gMomdo 40-49 (go BOHEOL dMdml  30dML  SOIMWIE  QodMm3woboo  Fgdmbzgdol
5096m0sL I 30006036 BEGs©05d0. dMdNL 300mb 13IMOBoBAOL EOHML gdmbzm3oMo 33w935 BOOL
136060620L 9539dBH06MdL. 960369035605 gdmbizm3000L HMEWOo 300Mb SEMYME 4sdm3wgbsdo dwxmdmls
Jum30@0ol domowo 1083300308 OML, 40-49 (ol sigMdM030 39MH0MEOL Joegddo, dMdMl 300mby o
39900m30L90056 LOoAL03699dL MOl OGBYMI6E05WIMHO EORBMLEHOZOL 25BNl OML, oMy BmAol
Lodlo3gbggdol OHML FOBMWMYO0MO0  33¢0930LsM30L  EsTOB6YIMO 36dBHoBHIOOL b BdoM3ESEJdOL
SboMYdSC.

3099305 )05: ASR-perm35698000 bHsbostHobgdocmo  9s6396989¢v0, CR-z-90-9¢nsgo®m0 Hobzo, SRR-
363690 Yg8r9cmo 0553969807980l 095600985, SIR- UihsbstHobdrycro 06500969 ™80ol J9%356:¢0985.
U53356002 body3980: d=9d~l 30802, 0b30©IOHMBs, 103300¢056Bs, 5350MBOL (9306020, JEZ0OIOMCPMZOLIGHO
33¢7935, ©@9U350392cr0 06035920980, li36060630, 99023023000 Geagro, 0docrolbo.
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J-0d0eolido 115930@mlbmLs ool 30dml i3Moboby-36Hma™msdols 396gxdgbEol g3ogdomemmaom®mo dgxslinds
00065 390vB53300!, 35B0 3HYgdnesdz0wn?

Lodomm39ml 9b039MLOEHE0, XIBIOMNIMdOL Fg3b0gMdsms s LsDBMASMIPIM0Z0 X 9B(330L Bgmes
1MJBMGbEH0, LoBMYIMIGIM030 X 963395 2bgErddwgsbgewo, dgoE0bol dgEbogmadsms md@m®o,
36OHMBLMOO

399650Bg00 0465 J.00doolido 1998-2010 Fargddo G90LEHM0MYdIE0 Bodz0wMBML ygerol 30dml 3773
d900bg935 s 2003-2007 §ergddo J.0080obob Jogrms dmbobargmdsdo 30dmb doHgHom goMmo3gowgdol 5440
d900bg9zs.  J.odooldo 1998-2010 Hargddo ymgzger 100,000 doewdg Lodz0mbbml  ygwol  30dmmo
4m39Herom®e@ 9350905 ASR-I dobggzom -37,0 Joewo, bmerm AAR-U dobggom - 46,5 Jogo. mdogroligen
Joegddo 1L5A30@MLBML ygarol 30dMmmOo 535MdOL 3MTMES30M0 GOLZOL Tob396909eds (CRo-74) goa0bs
3,9%. 2008-2010 {engddo 1998-2002 {engdmsb 9gstgdom, 15d30¢mbbML ygarol  300mmo s3s5mds SRR-U
dobgz000  goobom©s  1,5-x%96, bmerm SIR-U  dobgz00-53,9%-00. TASR-U dobgwgom  s0obodbgds
15330 MLBML  ygerol  303Mmm0  9350Md0L  LobJoMmol  Fo@gdol  ©obsdogs. 53539 ©OML, oY
15d300MLBML ygerol 30dMMO 5350MdOL LObAOMOL 0YbEH™MMO MBYdo 25-59 s 25-64, sbg3zg- 30-64 s 30-
69 5b53MdMOZ 39MH0MEYdT0. LIZ0WMLBML ygerols 300Mmmo 9350MdoL LobdotMg 25-59 s 25-64 fagdmsb
39056090000 FoGHMEMmdL sb53M0M03 39MomEqddo 30-64 s 30-69 (iemgdo. SRR-U dobggzom, 25-59 {erols
3b53MdM03 39MHOMPMB FgsMgd0m 1,2-%gM Bo0oe0s B30 MLBML ygerol 300mmo 535MdoL Lobdotg 30-
64 5 30-69 sL63MOMO3 39M0MmEYddo, T5dob MmEglsg 30-64 s 30-69 SLHIMOMOZ  39MHOMPYdTO
930LGHM0MEY0S  1OIZ0WMLBML  ggeols  30dMMO  535MBdOL  0EYbGHMMO  LobdoGMYqdo. 3OM3MEMEFOYO
Lobdo®mols  dsB39690¢gd0l  dobgz0m, Bsdz0WMLBML  ygeol  30dmmo  935™d0L  LobdoMg  ©sbsMRY6
3153MIM0Z X 39IBJOM6 909000 s153MIM0Z 39M0M©T0 25-59 {gwro oym 2,4-x 96 oo, 35906 HMEILss
3b53MdM03 39MHomedo 30-64 {gero Hgwo- 3,9-x9M Jomowo; bmwm- gxsmgd0m0 Lobdo®mol dsB39693egdol
dobg300, 15330 MLBML  ygerol  30dmmo  535mdOL  dgdmbggzgdool 71,0% ©osabmlGomgdmwo odbs
3b53MmdM0Z 3gMomdo 25-59 fgaro, bowm  79,8%- sbogmdmog 3gMomodo 30-64 ffgwo. sbvy, sLs3mdMm0O3
3960omdo 30-64 Fgro 8,8%-000 850505 1530 MLBML 4geols 30dMMO 535MdOL Fgx8MEId0mO LobIoM).
2003-2007 Hergddo  @goodowsdol ymgger 100,000 doew  dmbsbewg®g 53 dobgboo  gmzggwfieromeoo
396050331905 ASR-I dobgz00- 3,6, bmwm AAR-U dobggom- 4,7. 3080 dobgHom goMmoE35wgdol
LEAHOMIGHIO5T0 B30 MBBML ygarol 30dmb 93935 M®bAom VI sea0wo s dolo bgg®omo fmbs dgsagbos
2,9%-b. mdowolgw Jowgddo BsA30WMLBML ygwolb 30dmb dobgHom  A9Ms(335¢9d0L 319300
Molgol d5B3969d9ands (CRo-74) 89500065 0,4%. TASR-U dobgz00 bsdz0embbmb ygeol 30dml dobgboo 25-
59 farob sbo3mdMmog XaMndo ymgzger 100,000 Joewby gmazganfierom®om goMmo033wgdmos 5,3 bowm 30-64
Dol sbo3mdMm03 Xamndo -6,8 Jowo. 13M0BobL WHJ390YdIMYIM Jowms 3MbEH0RBEGT0 ymzger 1,000
Joenbg 1YIZ30@MLBML ygarol ddodg ob3esbools (CIN3) s 0bGHM930mgE0sOO 350 E0bmaol (CIS)
36935096@™d5d 99500065 9,8%0, beagnm 300l 36935¢096FMdsT -6,1%0. Pap GHgbGols s  3me3dmligm3ools
3™3d0bs300L  FgMdbmdgemdsd  9gopobs  96.3%, UL39g30x0MMdSE-  98.5%, 3mbo@oMo  FgogyoL
DobolifomdgBYy39egdol 3mgn0309bG s -92.9%, bgas@Eom®mo dggaol Hobsbffo®dgdyzgugdol 3mgxzo309b@ds -
83.3%, bmwm  gsbgMEmdol 3m95303096@35- 98.1%. Bo@o®mgdmwds 93009dommmyowm®mds 33e09350 583969,
136M0b0bAOL  go0EEIs0bdo  (33C0gdol  Fg@sboms s 25-59 ol sls3zMdMO30 3gMHom©OlL  byzzwrs©
13606060L 30-64 ferol sb53MmdM03 39M0M©T0 BoBSMNds, gOHmol TBEMO3Z >BOEOL Lsdzowmlbml ggewrol
3000l godmgzmgboo dgdmbzg3gool Mom©gbmdsl (30-64 sbo3MdM030 39M0MmEOL Jowgddo, 25-59 {erols
3b53MdM03 39MH0MEML Fgscmgdom, SRR-ol dobgwzom 1,2-x96, 3Gm3mGmEowo bobdoMol dsB39b9dmgdol
dobgzom  1,6-x96, bmeom 995356090000 Lobdomol  dsB39690gdol  dobgwzom  8,8%-000  Fomoeros
15930@MLBML Yygerol 3080 5350Md0L LobdoMy; L3M0bobal od399YdMYIME Joswms 3mbEH0ygbETo
15d30MLBML ygerol 30dmb 36935e9b@™doL 30379M0 mbg (10,5%0) 500b0dbs 60-64 farol sbszol Joergddo),
bogoem dgmegl dbMogz- 99593060900 golisfgz botrxgol: 3oBbmdMm030 xamnol 50%-0560 dmizol dgdmbgggzsdo
~137,000 ¢gstom, beewm 70%-0560 dmgol d90mbggzsdo- 192,000 wsoom. 56+, bL3Mobobaol gooesobdo
33000l dg@sboms s dolio 30-64 fierol sbsgzmdMog 39M0m©To Bs@eM9gdom 3609369wm3bs 4s0bM©Yds
15330 MLBML ygenols 30dmUL b3Mm0bobyol boxm-9939J@0sbmds.
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500580560l 3530@Mds> 3oOYMLOL (o L55dZ30EMUBML ygerols 3smmEmaogdols 3s630m5M9dsdo s
396303560 300mls 3619396305
0539965 ymamensdg!, 3sboer Fygdgesdzowo?

L5JoMMNZ9W ML ©6039MOLOGHYEH0, XIBIOMYEMOdOL F)3D0gMNdsmS s BLEDBMYSOMIIM 030 X 96330l B3mes
lMdGHMO56EH0, BLoDMPsMIIMN030 X 96339 2bgeddm3569w0, 8go0bol d9360gMgdsms md@meo,
365395 M0

15330MLBML  ygarol 300m ghHm gOHmo Y39wsbHg Po3MEIWGdIMwo  30dMms  dbmgeomdo. dmgwomdo
gmgzgferom®o 528,000 sboero d9d8mbgg3ol godmgzmabs bogds s asbarmgdoom 260,000 Joero o®m3gds
0060860 osgbmbom. 2oM©s3zowms 80 % 456300009050 J3994b9d0L Togbmzmadgeos. 11odg30wMmLbMU
g49wol 300m 9gdmbggzsms 99% olgzg OHmam®mE 300mbfobs 9350098900 ©9353006090E0s  5Q5d0sbol
3530mds 306MLmB. MB3MEMYoMOHO M35LsBOOLOm bLydodo HPV-U dswswo Goligol a9bm@odgdos: 16, 18,
31, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 .dsmo bsGRMIwogz0 3gOLOLEHIBE0OL Fgdmbggzsdo Fglsdwrms
39630000696 LYIZ0EMLBML  Yygol  OL3WSH0GdO, 0bGHMY30GESMGO @S 0b35BOMMO  30dM.
15d30MLBML  ygeol  300mb 96300569008  MOLIOL  BOJGHMOMGI0ID  FB0T3BY™M3z560s  LgbmdMOz0
3530900l s  SB53T0  HY9ds, LJgumd®moz0  3sOEHBOMMYdOL bdoGo 33w s Fgdmbggzomo
3063543900, 603mEH0bol dmbds®mgds, 3mOIMbMwo 3MmbGHMIEIRE0d, 03MbML3MHILoMwo IEYMIMYMdDS,
00MMGHJO0Ls s FIMO0sMmMOIIOL OO MM I6Mds.  LEAZMEMULBML  ggeols 3odm  dog3zmomgbgds o0d
Q5535g0sms MHoEbgl, Mol 369396300 Fgdmbggzsms 90%-do Fglsdwrgdgaros. Bsdz0wMmlbmL ggeol
300mb 30639000 3609396305 3olbdMdL 35430065305,  ®IOLLIMZ0L 339 9OLYDIMBL sboewo  3bMs
359bGHMM0 35943065 , HMIG0E o3 gdom 9R39JGWIMs© 03538 HPV-bgsbh, 300069 dolo {obsdm®mdgwoo m
399bGHMM0 @ Mmmb 35 bGMo 35d306900. 1AZ30WMLBML ygarol 30dmb IGMEmOO  3OMIBOEIsBH03S
329olbdMmdL MLod3GHMIM Joggdol 13Mobobal HPV-I dogH 200m{3gweo ©osB0sbgdqdols 4sdmbogwgbsc.
15d30MLBML ggerolb 300mb 3093wobo3MMo gsbs Medm©gbody fowo yMdgwgds. BMbMOO s 30dmfobs
5H0569d0L  50IMBgbs  Fglsdwgdgeos B3M0bobymwo  GgbBgdom, bmem 939Obscrmds Jglodergdgeros
53395 GHMO0 300MdJ030. 1530 MLBML ygeol 308ml sbers@ sdmzwgbowo d90mb3g3900lL momddol
50% o63mopqbL LodLogboL II-IV LEGsosl, HMYLYE 839MBsMBOL 9B9JEH0DbMdS IdsWOS. J. MdOOldo
2008 feosb  9mgddggdl  L3OMOBobaol  Lobgwdfogm  3MMyMsds,  13MObobao  LogdsMmgzgermdo
m3MOEGHMbOLEGHME05, M3 9dysegds Jowgdol msgzoLo bYIM30e00 BMTsM™Z3056MmBL. LsdoBby d3m3MEsEos
5ol 25 ob 60 fersdg Joergdo, 13OM0BoboL 0bGHgMzswo Mol 3 fgwo, 30Mm39ws  BHILGI©
om0magbowos PAP @qldo, s@odowm®do PAP  BgbGol 0dmbg Jowgdols ds@mgs bogds gemgbsyero
39505060l dobgz0m LoFoMmgdol 99dmbzgzsdo LOIEEIdS 3MEI3MBIM30MMO 33¢g35 S sToDBYdomO
00mxLos  990amdo  InORMEMao©mo  33wg3om. WHO-ol 3mbszgdgoom g3dm3olb oy J394bgddo,
OHMPMOH0(355 OO dM0GE60, boMEsbgdo, bmMmzgans s Bobgmo, Lowsz dmddggdl b3Mmobobyol
mM560bg0Mo  dmEawo dglodwgdgwo dobs B0BbMdM030 XamMBol 70% oo dmizs. LIMObobyol
™mM560D90Mo dmEIwo 3Molbdmdl yzgas bsdoBby sLo3MdMOZ XaRTo MROLEHMOMIdME0 Joerols
903939-259ds5bgdol LoliEgsb. 93030l M5dMYb0dY J399bols FsseomBY 658396930 0dbs, BMAB 9x39JEwcO
136M0bobaoLbm3z0L I60d369wM35605 306M39mo® BHYLEHO® FoMdmyabowo oyml BMliEo, babrxm-9n9JE0sbo,
05050 IMBBMIYMBOL BHgLBHO. Y439ws 59 3M0EIO0MIL 953059mxz0wqdl HPV ©bd. s0bodbrmwo @¢gl@ol
569635 FgLodargdgels beool 30039039 M96d0 2593w olbgl 3G)MdEYTs S 250BsMEML L3MObobYOL
06@96M35t0, o3 ™30l FBOOZ Fobs3oMmdOL Lodobby 3m3Msgool FgBHo IMmEgbBHoom  ImEzsl o
130M060BAOL batrx-9239E06MdOL oBOHPIL.

30639305379%5: WHO-x5606:009¢7280b Fbeagenoc 263560 boi0s, HPV-5¢0s00560b 3530¢»m8s goGobogbo, CIS-
06(93930099¢205¢71650 3503060005, CIN-Us83000elbeals g9¢crols oolbders bos, PAP-353560.302¢7549b 3gbdo.
Us3356002 bodg3900: 500500560b 3530¢vm8s 30679bo9bo, bsdroemlbbel ggemol 30802, 06)Hs93009¢P05¢wH0
390306005, 39(93035¢X9H0 OL3s bos, li36060680, 3593005¢005.
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J-0000¢olido L5330 mibmls ggemols 30dmls 3300000l 930 domeEMmaoMMo dgnslYds s LoEsBMII3M
bgggMmdo L3Mbobyols gs8mygbgdols 39MldgdEogs

93956 M Jodg!, 0935 0505Md9?, 35O FYygdgarsdzowo?

LodoMm39wml ©6039MHLOEGEYEH0, X 9BIOMYEMmdOL Ig3bogMgdsms s LEBMYSOMIIN030 X b330l Lgmens
13530LEGH®0, LEBMYOEMIGOM030 X SBIMMYEMDS S K IBWOEZ0L 3ME0EH035; 2bgEddM3569w0, dgEoE0bol
53500930M0 MJEHMOO0, SLM30609do FOMBILMEOO; 3bgeddmzsbgaro, dgoEobols dgsboghgdsms
©MJGH™M0, 3059800

Q553500905m5 3mbGHMHMol 9Hm3bmwo 396GH®OL MYuoLEBMO0B doMgdmwo 0dbs dmbszgdgdo J.00dowolido
1998-2007 §engddo Lsdz0emlbmL ygerol 3odmmo s3s5mdol (ICD-10: C53) 2,685 99dmbggzol dqlobgd.
BoBoM©o  ©9l3M03EGHMIo  9309)30MEMA0MH0  33¢g3s. 2002-2004 Fergddo  MgaoLEBHMmoMdMEo  odbs
d0OoLgwo  Imgoesdqgdol 3900335 gdol  Len 33,478 Jgdmbgzgzs, dsod dmMol: 16,705 (49,9%)
90090MMd0mo bdgbol s 16,773 (50,1%) dsdOMd0mO LJglols 5649 MdOOLTo LydMsMm® YM3gEH0IMOE
330905 11,000-%g 993o (T11,160) Bmgdocwsdg, Go3 895099bL  ©godoadols  dmbobegmdol  bogMorm
650096Mm0d0L 1%-b. mdoobge dmdowodgms Logmabaol Lsdrswm bobaMdmogzmdsd dgoyobs 66 (o,
Jom ImOOL Joggdol- 70 oo, bmeom 0585353900L- 62 {gero. 530030900560 Lodlogbygdol JobgBoom
239605335900l d98mbgq390L, (30M3MEsGHMOo LoliGgdolb d9dgy, mMo39 bdgbdo 93935 Msbyoo 1I
3QR0M0 O J9MPE35¢9d0L BEAHMWIBHMMso Fobds bgzgMomds mbsd Jowqddo dgoaobs 18%, bmarm
05053539900~  15%. 00ololL  Jowms  ImLobergmdsdo  Lbozzowol 10 doMomso dobgbosb 9
053938009005 306N SGMOO LOLEGHIIOL 9350 YIOJOMD. FoMPHE35WGdOL doMoMs oByBL slig39
§oM0moagbl dmdml 30d0m (ICD-10: C50),6:m39wlsg yzgams sbs3ol  Md0EroloL  Jogrms dmbsbargmdols
10330olL 10 oMo FobgbL Mol Msbyom 35305 IV 500 s dobo bggMomo fmbs dgowp9bl
g39es  30Bgbom  QoMEs33woms  5%-b. 2002-2004 Hergddo HgaolEmoMmgdwo 0dbs dwmdml  30dmU
90DgBom 9M(335¢9d0L ben 845 F9dmbzg3s, 9699 Iodssdol ymgzgger 100,000 o Imbisbangby mbgdo
0563969090l dobgz0m 98 F0BYHBom YM39wHwoMMI©  FIMPI0E3wgds 48, fierm3zs69d0lL dobgzom
bGobIMEGH0BIOMo  (BbMBwom  BEHBIOGH0) 0sb396909w0l  dobggom- 33, bmwm  farmgzsbgdom
239LPMMGOMWo  (000oLOL  BEBIOEGH0) F9MPOE3wgdoL  BoB39690wol  dobgwgzom- 43. mdowolgw
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Ethical and Legal Aspect of Assisted Reproductive Techniques
Oyesiji Rilwan Oyebamiji', Natia Landia®

The University of Georgia, School of Health Sciences and Public Health
'BA student, Pharmacy English Bachelor Program; 2Supervisor, MD, MHA, PhD(c)

Infertility is the inability or failure to conceive or impregnate after at least one year of unprotected coitus and most of
those who suffer from infertility live in developing countries. Its management is supposed to be an important component
of reproductive health services. The rapid advancements in sciences have revolutionized modern medicine in a number
of ways; genetic engineering, Assisted Reproductive Technologies (ART), human cloning, stem cells etc. has opened up
the unimagined and promise unquestionable and undreamed benefits to mankind. At the same time, they raise many
questions of law and ethical issues relating to public interest, social and religious sentiments and family concern. Alt-
hough ethical judgments may indeed express personal preferences and may be connected in complicated ways with cul-
tural conventions, ethics itself is a form of rational inquiry that concerns how we should live and what we should do.
Some ethical issues are matters of debate. Background: Infertility is a prevalent condition in many developing countries
with significant physical and psychosocial implications. The aim of this study is to discuss briefly about the ethics assist-
ed reproductive technology (ART). Method: Articles were gathered from Google and other related journals for English
language articles based on the topic at hand. Result: Ethical issues in the reviewed literature are based on developing
countries and the main themes are surrogacy, sex selection and gamete donation. Conclusion: There should be stipulated
guidelines to tackle the Ethical and legal issue of assisted reproductive technology.

Abbreviation: ART- Assisted Reproductive Technologies.
Key Words: Artificial insemination, ART, Surrogate mother and In-vitro fertilization.

E ISSN 2449-2450 Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016


https://online.ug.edu.ge/programs/programs_full.php?programID%5b%5d=224&lang=eng&level=1

https.//www.caucasushealth.ge 34

Ethical and Legal Aspect of Abortion
Oladoye Oluwole Olawale', Natia Landia®

The University of Georgia, School of Health Sciences and Public Health
'BA student, Pharmacy English Bachelor Program; “Supervisor, MD, MHA, PhD©O

Abortion is a very painful topic for women and men who find themselves facing the moral dilemma of whether or not
to terminate a pregnancy. It's one of the most polarizing moral issues - most people are on one side or the other, very
few are undecided. The abortion debate deals with the rights and wrongs of deliberately ending a pregnancy before
normal childbirth, killing the fetus in the process. Abortion is the termination of an established pregnancy, in which the
embryo is removed from the body before it becomes capable of independent life. In medicine abortion means ending a
pregnancy prematurely. An abortion is when the pregnancy is ended so that it does not result in the birth of a child.
Abortion is a really serious ethical issue. There are always many debates going on about abortion, from all different
points of view, The main debate that is always going on is whether it is morally right to terminate a pregnancy before
normal childbirth. Other debates are about the rights of the mother, the rights of the father, rights of the unborn child,
and even about religious views on abortion. Background: Abortion comes from the Latin word abortion, which means
to abort, miscarry, and deliver prematurely. An abortion is when the pregnancy is ended so that it does not result in the
birth of a child. Abortion is the most difficult and controversial moral issues we will consider. Listen to both sides,
even if that is difficult to do. Both sides have important moral insights, even if ultimately these insights are outweighed
by the insights of the other side. The goal of this work is not to convince you to accept one position or the other, but to
help you to understand both side. Methods: This material contains some articles from Google, and few other literatures
which are well integrated and put together for better understanding and viewing of this topic. Results: There are vari-
ous views on the topic of abortion which just goes beyond moral, ethical, and legal, it also encompasses religion, cul-
tural and so on. Conclusion: In conclusion, I would say that this work or little material has helped to clarify some peo-
ple’s opinion about the topic ARBORTION.

Key words: Abortion, Ethical, Legal.
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Viral Upper Respiratory Tract Infections in Children: Prevalence, Epidemiology and Risk Management
Victory Chineze Eleru', Lela Sulaberidze?

The University of Georgia, School of Health Sciences and Public Health
'BA student, Nursing for International Students; 2Supervisor, MPH, PhD(c)

Viral Upper Respiratory Tract Infections (VURTI) are infections of the conducting part of the respiratory system with
viral etiology. VURTISs constitute for 50% of doctor visit and has a large burden on community and a high cost to socie-
ty as it is responsible for majority of absenteeism from schools and work. URTIs are caused by over 200 viruses includ-
ing: rhinovirus, coronavirus, parainfluenza virus, respiratory syncytial virus, and influenza type A and B; and are pri-
marily responsible for the most common VURTIs: Common Cold (CC) and Influenza. The purpose of this review is to
describe prevalence and epidemiology of VURTI, develop risk management strategies and recommendations for adop-
tion and implementation with main focus on CC and Influenza A and B. Overview: Prevalence/ Epidemiology: VURTIs
are transmitted via person to person contact and have been observed to have more prevalence during fall and winter sea-
sons. Nevertheless, some studies show a high prevalence of VURTIs regardless of season. Children below 5 years of
age have been seen to have the highest morbidity in regards to VURTIL. VURTIs and respiratory infections in general
are more prevalent in low and middle income countries (LMICs) compared to high income countries. Georgia’s esti-
mates show a better outcome regarding to VURTIs prevalence compared to some post soviet union countries.

Common Cold (CC) syndrome and Influenza (A and B) are the most common forms of VURTIs. The distinguishing
symptom between CC and influenza is high fever, especially sudden unset of it, also expressed malaise, headache and
cough. While CC is characterized by sneezing, coughing, running nose, sore throat, watery eyes, and nasal congestion.
In 50% cases, symptoms of CC are diminished within 6 to 9 days without medication intake. Therapy for CC includes
bed rest, fluid intake and symptomatic medications. Risk Management: To avoid a spread of virus the following issues
are provided to be taken into consideration: persons movement affected with VURTIs should be limited and hand hy-
giene should be promoted for in-practice implementation. Overcrowding should be avoided especially during winter
and fall, and nose and mouth mask should be used whenever being in public spaces. Also, proper way of covering the
mouth during sneezing should be taught and advertised. It is important for the general public to understand that self-
treatment with antibiotics does not affect outcome of illness, rather increases the antibiotic resistance. Conclusion: Pub-
lic awareness about VURTT’s is essential for its epidemiology, prevention and management. In Georgia, there is effec-
tive medical management of VURTIs with little preventive measures taught, as the population with the high burden of
VURTISs cannot take care of themselves. Therefore, collaborative efforts between the government and health institutions
should be geared towards educating parents, care providers and school administration on preventive measures to take to
reduce the occurrence and spread of VURT]Is. Georgia has a real chance to be a model country in European Region with
improved outcomes through advertising and promoting hygiene together with other preventive activities as well.

Abbreviations: VURTI-Viral Upper Respiratory Tract Infection, CC-Common Cold.
Key Words: Viral Upper Respiratory Tract Infection , Common Cold, Influenza.
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18530L3M0, LEBMYSMIGOMH030 KIBIMMIWMDS O KX IBPO(330L 3 OE035; by ddm3zsbgero, dgoE0bols
393609690505 MJEHMM0, 3GIMTILMOO

5305Jm  56MHoL  LO3ZEOWMBOL  JsdMI3930 TgmEg FM35M0 JobgBo  AbMBEromTo. ™MTdsM  JaogL
Q9bEMgdom 6 Foomb 5@530sbL gmgzgul Fgl. gsdm3033wogm ™sddsJml FmbdsMgdol 493MEIXgdol
0530901690560 J. 0doolol LMol dmbfsgzeggdls s dsmeglio bolifogurgdwol BEwYbEHIdL dmMob.
d9bPogerowo  0dbgds  Lymerol  dmbFsgzerggdo 890309 3wsllosb  sfygdo  dgomEm9dgdg  JLsLol
Boom3zmom s mM0 Mbo3gMLoGHIBHOL LEAMWIBGHId0 30M39woEE Fgmmby 39OLOL Bsmzwom. 33wg3s
BoBoM©s 1393000 Mo 89849853980 30mbzsmol d9d39mdom, dmbs(399930 838535 3MIMAEMmSTEO
3539G0L spss-ol 99839Md0m. L 250m30mbos 300 MHgL3MmEIbEo. BoGIMIdMMo 339308 TJIRS©
5006005, HMI: MBOWOLOL 3OO S MTsLO bOLFogzwgdEdOL IMLFI3ggdl FmEOL Logs®MgEol
dmf930L Lobdomg gmgzggen 1,000 Imbfogergbyg 89500y9bL 347-b. MBI LOYIMYGHL Lobx o396 doMomMss©
13-14 §awolb sb53d0; 01530056 gho  ToBErmdl Imfigzol 293039 gdol Lobdo®g; sMILOVIEerm36
InDsMmEYOL 0530LYRWSE F9MIE050 M58dsdml Fgdgbs, 3999039wgdol dbMHOED MdgEgl 99dmbgg39ddo
6 H30093500 IOMIMGDS; 014930 MK OboL MHMIge0dg (9360 gfigzs sddogml, 1,5-x96 0bBMEYds dmLFsgzeols
3096 LogamgBoL Imfigzol sfiygdol Molzo; 30 gfigzs Fgamdedo, dmfgzol Mobzo 0bBMEIds 1,3-x9O,
dbmmE  odmzombmmoms  16%-0b  sMEgHmo  dgamdsdo 5O 9figzs, bmwm 84%-0ol dgamds®mo  gf939.;
00090MMd0m0  Bggbol  dmbfogwgms dg@gbmds dmfg3sL 0fggdl MBGM ImEobs s  39Or0  0dox ol
999060Lsm30L; L3MMEO FoMmBMoYRIL Ms3dsgmL dmfigz0l sfiygdol Lsfobsswdwgym ghm-9em 36939530
3ogBHMOL. 56539390900l 80%-b 500B056gdL LogsMEOL dMEO s Fom MIMOZELMBSL (74.5%) LML, ™I
90935 5036035l LEBMYSOMIOM030 153999M0L 5RO 9dT0.

Us39560c2 bog3980: 02598559 8mbds@980b 3536059¢7985, lizmenols 8ebfsgerggdo, «pdswmengbo bsbfsgemgderols
bd096(9980, 00docrobo.
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13530LE®0, LEBMYSEMIOM030 X 9BIMMYEMDS S K IBWIEZ0L 30 035; 2bgEddM3569w0, dgEoE0bol
393609690505 MJGHMM0, 3OHMBRGMOHO

Bo@o6gdmao 0gdbs 83069 93000980MEMa0M0 331939, OMIgwog dmoEsgs 2010-2013 fiergddo 9. 0sdzowols
Lob. 05333m (396GHMM 155350YMBMI0 BLOJMEOM3MEo 39035d96GHMBMMO 0bEMJLoZs300L JobyBom
3963060Hmd9do  3mB3oGswobsgool 143 Jgdmbggzol Fglfogwsl @s 9bmbodwm®mo s639E0L Lodswgdoom
RLOJMGHOHM3Mo 89©035896@MBMO0 06GHMIL03s30000 3m3oEw0BYdMWo 22 353096@0L 250Mm30mb3L.
900900 990093900L  9B5eobol Loxdzgw by go39m9do 0dbs 1336930 @S RsdMmYsE0dYdIICO-
9300965309%0.  ©0bs303sd0  500bodbs MBIl  FoghH  GLodmodBHomemo 090359953 9d0L
365539 030bMm doBbom godmygbgdols o@gdol &H9gbgbaos, MMmIgwdss 303L 2013 gl doswfos s Fobs
9omsb 9905609000, 553006 x3bodmodGHowmeo B030m096M9d9d0L 06@mglbozsgoom
30L30GOW0H0MHYdME0 INDsMHEIOOL MomEIbMdOL 168%-0560 ToBHgds. BLoJmodEHoMMo 989dGHoL Jowgdols
30Bbom IMBIEIOoL J0gH  BLOJMOJBHOOO B03009MGdJOOL TMbToGmgds Lbgs Sbo3MdMOZ X 3IBJO6
3905609000 35bLs3MMMd0m (39390 L 15-19 Farob sbszol IMBsGEYdTo. 53 sbs30L FsdMMdOMO bglol
§9M0Ma9bengddo 3-x9M FomsEr0s BLOJModEHoe 60300gMdgdOL ML) OEbM dobbom ImIbIscmgdols
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50539 ©MMU, 15-19 {erols sbs3mdM03 XyMRBdo BLoJMedGH0MHO 5030gMYdgd0L IMbIsMgdsls 06530350 593l
03390060 353900l ($H9bgbE0s. BLOJMIJEH0MMO 6503W0gMHYdgdOL sMOlsFGOE0BMm Fobbom BmbIscmgdolizgh 4-
X9IO MBOM IgBHo© 90056 J0M930wbo FsdMMd0MO Ldglol IMBIMIO0, 300069 FIOOMIOMO. MR sbMGO
000359 MdS S LMEFOSWMMO bBSGHWLO Fogghsl 56 sbgbl IBIMIdTo BLodmad@omEo bogzmogMgdgdols
9mbds9d0l J069300gd5DYg. 99 b3930L396 MBRGM 9o F0EEY30wbo 5M0s6 L3meEol dmbfsgzwggdo s

2603960L0@gEHOL  LAHMIbEHIdOo. 33wg30L dobg300  FodmM3wobEs, M®MI FMBIMPIdO BLoJMEGHOMIMwO
95393GHOL  BoLOGdS© MMY393AHMP Y9390 990035995FGHIO0IB Y39mwsBg BAoMms 09ghgdgb 301935M5E)
053MbsbL.  d53embobols  IMbTscgdol  LobdoMgl  ©0bsd03sdo  sBILVMYOL  BOEOL  BHbgbios.
BLOJMGHOM3Mo 939Gl FobsmHzs  053wMmlsbol JoEgdIWo PMHBOL BOEILMD oM 0HBOEYdS
9nDomOL dyMBsMgmdols s3d0dgdols s BowG30L bgemabm®mo 39630300l 535MoE0L bsFoMHmgdols
3QB50MBY. 353 Mbsbol 10 s dg@o 500l doMgdols 99dmnbgzg35d0 3-X 90 0BMHYdS INDBsMEOL IEYMTsMYIMOOL
©58d0dgd0L  ®ob3o. BLOJMIJGHOWMO 9BIJGHOL  FIdW0gMgdol Jobbom BJoMos 36093565  d3wmbsbols
9mbdomgds bbgs BLogm@GMmM3mw 890035996& 900056 308806530580. 3mb30E0BYdwo FMBsMgdol 77.3%
-85 09000359960 583m05Jdo Ms30LRWws© dgodobs. €93m39bgdmwos: Y3zgws 3mGHbaoMse Lydodo
090003599630L 259039008 I9bem3s InDomgdHg 18 fiemsdwg s BMmyoghm 3M935M9GHDY M9(393EH0L
3960939 36M935M5BH0L 353930l 530Mdon35; 98300054900l 335360 3MBGHOHMWO s LMEWOEWOO  KSMOTHOOL
5{glgds BMBIMIEIIOLIMZ0L 3MmEIbE0GsE Lbsdodo b M93933H0E 3939990 89035996G0L Ms30LVIRWS®
2493995%9.
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b5B05 56m05!, MmmoG golady?

LodoMm39wml ©6039MHLOEHYEH0, X9BIOMEMmdOL dg3bogMgdsms s LEBMYSOMIIM030 X b330l Lgmes
18530L3M96E0, %96 330L 5E0BOLEMOMYdS; 2b9eddM3569w0, 390E0bOL 535090 MMO MJGHMOO,
36539500

X 969OM9gEmdol AbmBwom mGmysbobsgool (WHO, 2015) dmbs3gdgdol dobgwozom asbermgdoom 130-150
900mbo 50530560 5GOL 9935030 C 3935¢0EGH0m d0gEo mBEoml JolTEHd0m, $Fsbmsbsgzg HCV-om
239903990 ©30dwol  EsB0sBYds bgds ymzgaficronmo 500,000 s@sd0560L Lbozzowols dobgbo.
LoYgoIMH5MIOMS 9350000l 49303900l Foroeo 3583969090 Losdsbols s GHoGML  Lowrmbgdol
b9gMH30Lgd0L  FMAHBAIMGIE  3M3MEVS(30500.  AWMOSIO  ©MBYBg 9B TM03Mm3z90s  MYWY356GHWMO
93000900MwMaoMHo  Imbs3gdgdo, Bmyogmm  A9B305Mgds®©  J3994obsl 3o LoghommE o6 gosbbos
LEOGHOLE03MM0 FMbs390900 9350JO0L 36135 gbBHMBLMD ©5353006MGd0M. Bszombols Tglfogwrolomzol
2399myg9gbgden  0dbs 99dgao dmbsggdoms dsbs: CINAHL Plus with Full Text, Medline s PubMed.
@oGIMGHOMS 80dmoboogl 33e9390L, Lysa LsFoBbY XMBIOO 9M056: LEHOWOLEJdO, LoWsdsBobs s
AAHML LoErmbdo dmddszg 39OLMbIWO. WOBHIMIGMOMO Fysmmgdol dglfogarom 2sdmzwobos G™I
Lbgoslbgs  J399bgddo  39M0MNMEs©  GYMPIdS 3393900 C-393530G0L  393MEIWgd0L  36M939D305DY
9005600910 0Mbolidogdgdol 3MmEbols s G500 dmyghgdol Tglobgd Lo sdsBol Loermbgdol 3gMLmbagnls
oL, 5MLYOMETs  WOFBIMGHMEMST  bsodws  FoMdmoBobs, MMI  KxsbdMMgEMdOLs s LOEIETSBOL
06@@MLEGH®M0sd0  ImdNTogg 39OLMbIEOL  Log®mbol 9933900 J393d dSLME0MdMwos Lolbaol gHoom
239005000900  ©535YOJO0L, @ o  FmMoL, C  3935G0F0L  293M3gwgdol  Fomoen  dsB396909w 6.
9b09GH039M0 d90E0bs MOl GOHM-9M0 Y39wsHg dmmbMzbso Msbsdg®mmgzg Jbmgmom dsbsmdY. 9b
3odBo  mog30l  AbO0Z  29Bs30MMdGRL  LosdsBol  byM30LgdoL  Ymzgw o  BOHEIL, Go3 bdo®
d900b3935d0 dM03938 063506 3MHME9IMOGL. 39MLMbIEol GOoLZosbo Jzgzs Log@mbol d9di39eos
MmO 3 39OLMBsEOLMZOL sligzg LyM3z0LOL IMIBT>MYOEGOOLMZOL.  SMLYGOIMBL Lo ST>DBOL Logrmbgdols s
3w0603990bm30L  B3gE3osw M  998MTs390Io  gMHMm3bMEo @S LBOYMHMITMOOLM  MBOBOMbMYdOL
3900506900, ™I3s,  39OLMbsEol  Fogem  LBEBBPIOEJIOL  IMEMI393s  Ls3Tsm©  bJoMs  bgds.
@0GIM5GHMOHOL dogdol 3Mm3gldo Modmgbodg LEsGHs 04b6s bsdmgbo, GMAgwog sx3sLgdl C 3935GH0G0bL
3693596@MdL, 32bsL, BM30YOIMIWGIL S 3603l BEGHOWOLEHIIL FmEMol 890y PIMRMSBOYIED
930069080: 9230339, 3530LG00  MdMSLOL  FMB0E035W0EIGH0-39bs, Lsbs Lomo-09dgbo, BSOS,
0)OHJgmo.  50bodbMm 33939000 dmbsggdoms  FgaMm3gdolm3zol  93MGHMOMYdTs  Jedmoygbgl  d98gy0
09000900: 3060330600 06@gM307) 39MLMbsmMsb > 5330603905 FMTomdoL  3OMEgLBY. 0bEHIM30v)
90393005 9999 Fobolioomgdgdl: LmEoswMo, gdmyMmIxzowwwo dmbs3gdgdo, Bmaswo Asbsmegdols
©mby, 3Mbol ™Mby 535009dLML  F0ToMrINgdsTo. 58539 OMML Bo@otms LoOLbwoL  EglGo, Goms
399093wobsm  39OLMBsTo  H5350JOOL  J93MEIWIdOL  ©MbY.  33wg390ds  9B3gbs, MM 3gMLmbsgdo
Q553500900l 2953990l 2Bgd0l globgd 3MmEbol MbY ML Bodwyserm, JobgOzs 5dobs, 89350l
369396(300L5 > 0bLEHMTIBEHMS BEBHIOOWODSEOOL, MLOFOHPBMYdOL [aligdol o330l globgd 3mEbol mby
QO05W05. 53BHMMOL ©93mFg6O3000 5ME0WGdJEY BsFoM™MGAL HoMmTmMoygbl 39MLMbswols 3bmdogemgdols
©Mbol 550gds MUsBODBMGIOL Fgigdol OIE300 5350JdOL 36930630LMB F0TsMMYdsT0. 331g390Ts
390053005 8930MMdOL 0O MHYRMS30gO0L  IBOBOGHO  OMAMMOES - LoEsdsHBol  Loewmbgddo
06939430900l 3mbEGHOMEOo. 5J9sb 490MmIobsMg 953EHMMGIOL  ©93mT9bIE3000 LILMZ9E0S  FOGIMEIL
©™bolidogdgdo, Goms 5T IL  39MLMbsEOL  36Mmd0gMgOoLs s obsmgdols mbg HCV-Loob
00056090530, 259353MEIL  M93MMdOL  MgAMs30gdo. 2010 §. 3530L30bdo s 2011 §. owedJgmdo
BoBOMGOMO 330093900  200Mm0339mo, MHMI  Aobsmegdols s (36Md0gMgdoL  Mbol  sToergds
9600369m3bs 9dx™mdgLgdL 39MLMbsol 3MBsmdol bo®olbl, s Jglisdsdols 9306093l 535090l
06300963 MdsL. 39OLMbsol BHM9bobygdo 3603369 m3bs smBxMmdgLigdgb dsmo 3mEbol mbal.
38639205d6s: HCV-C-3935¢9090, WHO -x5606009¢70280b dbeagzemoca cxrgsb60bsgos.

Us,29560c2 bodgz980: C-3935¢9090, 363935¢79b(9™Bs, 0b30o®9b(9™Bs, boersds bob bsermbo, (93 <9ens;30980.
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LodoMm39wml ©6039OLOEYEH0, X9BIOMEMdOL Jg3bogMgdsms s LEBMYSOMIIM030 X 9bo330L Lgmens
E©IBGH0 853505360, x96330L 50B0boLEMOMYds; 2 bgerddm3zsbgero, mdGMmMmsbEo, LoBmysmgdMHoz0
X2b6s339

ALMBOoMBs 5 BodsMmM3gemdos Y39wsbg go3MEIgdwos B s C 3935¢03H900. bmanwomdo C 393s5¢0@ob
306boo (HCV) 06g0306M9dwmos ssbermgdom 200 doerombo, beem B 39353 0@0b 3o6mlboom (HBV) — 350
dowombo  5©580560.BogdoMmNzgrmdo  Bo@sMdMwo  930©YIOMEMPOMEO  33eg3900L  dmbs3gdgdom, C
393530G0L  306Lom  0683030M90MW0s  FMBOEOWO  IMbIbEgMdOL 6.7%, JOHMmbozMwo B 3g3530@0b
393039wgds 30 — 1.4%-05. B @5 C 3935303900l 361935¢096@™ds 45309000 350505 MOL3-Xyw)IBJOT0.
05995005, b396L 939996580 Bo®30mEH03900L 0b0g30MMO 3000 FMIbIsMgdgddo HCV-U gogMi3gwqds 68%-
b 99500996L. Mog dg9bgds A 39353H0GU, MMmIgEoE ImLobergmdsdo “0mE30bol” ©ss350gd0L bobgwrom MROMS
36™do0, 040, GO Fgbo, LOWWO F5MYSBIMMYEIO0m FN3MYDs; SF0GH™I JOmbozmwo A 3935@0@0
365dBH03o© oM a3b3gds. 2012 fgal B39bL J399sbsdo C 393500l 1847 Fgdombzg3zs sxgodloMs,
0630096¢™ds 100000 dcmbobargbg 41,7 (2011 gl 2492 G90:mbgzg3s, 0b309bEGHMd 56,2), 3501 Mol df3539-
181 993mbgags 9649 9,8%, 0b300096@™ds 4,3 (2011 ool 46 5649 1,8%, 0b300096@™ds 1,1) s JOmboznero 1666
d900b3g935 9699 90,2%, 0b300096@™0ds 37,5 (2011 Hgarls - 2446 5649 98,2%, 0b309bEGH™ds 55,1). C 393s5¢0@0b
06300963 ™ds 2011 Fgarmsb 9gsdgdom d9d306Ms 25,8%-0m JOHmbozmwmo gm®dol 99dmbggzoms botxbg.
Lodo®mgzgewmdo C 3935¢0@0L ©0sgabmbi3ozs 90-0560 {ergdols dgmeg Bobgzmosb aobs dqladwgdgwro ©s
1996 §iwosb dobo MgaoLEBHMOMIdMEo 890mb393900 A9BMBOIWE To@IEMdS. 5sbmsb B 39353 0G0l
BMOIGO0L  29bsfowgds Loxgdzgel 35393l 3035M0MEM®M, MMI S8 99350YIJOOL  F5H39IOL  Sbowo
39000b393900 939496530 5bsEIMdOEMS 39a30v9MH0 036Dl sfiygdol 99dwgy 193339090 J30MHIYdS
09 dbo3MdM03  BEAHMWIGHMEOLYE 393000350 Lf0bgdm,  Fgodengds  omdzsl,  MHmA  LsdgoEobm
05603530900m, 39MGH035WM0  d9dsboBdom s Lolbeool (56 Lolbol 36935053 gdol) goolbdoom
Q5535Q0900L 2553995 3060853 Ys ©9Y35600 s FooEgdol JoMHOMoEO Fglsdwm gHgdos Lglmd®mogo
3M635JBHo 96 06@®9396996M0 65630856055, dmwm Hewgdols obsdols §3580dM9d0690L, MM 35Mg6GHgMvwo
3935303900l M90LGHMsE00L  LoLEGYsdo  Joofigmos  goM339wo  [oblgws,  Mog  godmfzgmEos
L3obIMEHMWO obLBWIMYOYOOL BIMY30m, MgOLsM30L B3gbo J3994bolimzol 360369 Msbo 3BrMdgdss
dmlbobergmdsdo B s C 3935303q00l  3930390gd0L  dglobgd 0bgm®dsgool ©gn03odo. s0bodbwmwo
068335305 ©55350JB50S 393M3JEXJOOL M9oIMHO FolTE9d9d0l OYIBOL s 9BgIGHWMO 36M939630Mwo
0¥) 930L5{0bs508IAM Mmbolidogdgdol dgdTs39d0L LsdwYoegdsL SMLBYIOMOE FoBOOL. o®swo s
bodom MHolgoL 3060903s 530S b Fo0sMME AsMm33wg3s C 3060LBY. bsEwobBgdo »bs
Bo@oMgl 00 8990mbgg3zsdos, vy Loobgdzom bsM3mEHo3gdl 3060 Bmobdsts Msdgbody fierol (Hob.
399m33wg3s  bs  Ao0sMML  yzgams  5030680306090Mds 30635, 8539390L,  OMIJWMS  ©IPSG

0653030609005,  290M33W9g35  MAHIMEYdom  12-18 ™30l  sLs3Fo.  godm33ewg3s  LFIOMIYdS  SRMYZY
1539OE0bM 39MLMbIEL 353096@0L LolbEmsb Mbgdwog 3mbEsg@ol d98gy. 2015 gl LodsGrmzgemdo

50mgdgs C 393530¢ 0L 9e0dobszool 3MmyMsds
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JOMbo 3o 3935303900l 393M3EJEYds, HOL3Yd0 s 3500 F5MMZS
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Lodomm39ml ©6039MOLOEE0, X96IMMYIMdOL 3936096M9dsms O LBMYSMIdIMN0Z0 K 5BI(330L Lgmems
183530L3M0,  x9bOE30L  5T0boLEBHMOMYds;  Zbgeddmgzsbgero,  dgoEobols  Aggbogmgdsms  md@GHmeo,
36OHMBLOOO

JOmbozmwo  393530G0  §oMImoygbl  30MHWLMO @S 9MOZ0MHMLMEO  GBHOMWMYPO0L  (sen3Mm3MErO,
3BHM0IMbME0, 990035996GMDBMM0, 0©oM3smoEm0) IJmbg ©®30dwol VXML  (3935@ME0GHJdOL)
9bmgdsl, MHMIgeoi d0dE0bsdgmdl 6 m3zgbg dgBo Bbol As6393wMdsdo s 03936 W30dwWwol MY MEIdOL
3H0569dsl d9damdo b93OmbBom. 300HMLmo 3935G0GH0L 3edmdf39305 A, B, C, D s E 3g35@0@0ob
3060900, OMIGO03  JOMNTBINOLLASD  Lo3dom@  AobLbZs3wIds  0683030Md0L  gBgdoL,  5Esdosbols
mO960DdBg J500 BgdmJdggdol, d329MbseMdOLS S 9350gdOL ZodmLsgsrols mgzsebsBMOolom. 39MIm,
A ©5 E 393530(3)9d0L 253039wgdol doMmomso gbods  83935¢v6m-cMo©0o. ©albgdmabgdol dobgboo:
©5006d9MmgdMmo 1533900, bgwrgdo, gbs ) ol bogmo, MMIgwog dgbsdwms dmbzgl 3oMol ©MHmdo.
05030l 56 560l TsbolosmMgdgo 0bx39J300l JOHmbozmwo dodobsmgmds. Gog dggbgds B, C s D
393530@90L, ©oLbgdM3bgds bgds 3960lLs @S WMOHM3sbo AoMLOL IBOSBYOdOLLL s oDy g0MLOL
99933900 69g00L0YHO BOMEMYOWOO LoMboL FmbgzgMOl dgdmbggzsdo. s0bodbrwo xamz30l 0bg3gdz0gdL
JO™bo3mwo 3935303900l bGMIEIMsTo (993560 SEYPOWO 9353050, M3 ©YOEIL BHZ0OML FoMdmoagbl
MmO 3 LEBMYIMYOM030 KBWOHEZ0L, 1939 FELPMBSEMEMO 93mbMT03OLHMZ0L, oD 0bxgdzool BmbbY
396300560900 03000l 300Mby s 30MMDBOL  3MOBIMBS  1530oM© O  IBIBIORJIMD
2396M005(335¢2900L oo 35B39693gdmsbss 935300693 )0. bmMgE sdoE M3, 30OHLo 393530GJd0, 00
MAmo3M9Lo  06839d30M0 9350090900l yogLo, MMM 5F0sboL 0dMbMmEIROEOGHOL 30MHLO,
AG0IOI3N@MDO s o605, FoMmTMoygbl LEBMYsMIdMH030 X 9BPIE30L JO-9Mm dbodzbgurmgsbals
36OHMdgdsl  AbmBEom  JoldBHd0m.  x9bIE30L  AMmFBwom  MmEYIBOBsgool  IMbs399930L  Jobgzom
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239BOOOLMZ0L, o3 F95930M90L 59RO IOJ0  A5TMdsbgdgdol MoEbll s Tsbmsb s39300MgdVIE
©3B5bMRPIL. 5M553MbJ309M0 458t dobGIMS MM YbMOdOL TgbodE0MYIOEIS® LBoMg3sdM - 0bRMMTS30wWO
0bLEGHMMII6EIOOL  A50MYgbgds.  9M5F0BEMIM0Z30  AsTMIobgdol  FgLsd30609dw®©  ©93T9IbEOMYOME0s
5B 9MBGH0Mwo  BoGgwgBmbm-Lo3mblryan@ogom  Bsdwowqdgdol ©obgeyzs. LsdgoEobm  ©obdscmgdols
356mM30L  3OMGMIMMIO0Ls 5 FI0Es0bgdoL  Jgdmdsggds. M93:9boMdMwos, MHMmI  bsdgoEobm
060359008  0gmlb  Mm3GH0ToMEO©O  2osbsHowgdmo s ©93MA3gdBHYdIo.  sbodbmwo
930096530900 d95930690L 399mdobgdoms 500 96MdSL Qo d9L50530L5© PG
©3BoboMRgdL.  860d3bgemgobos, ®MA 98 F0ToMmHIGd0m  AIBLMO309wdME0  5dGH03M0gd0  0yml
06@&9bLoM s MM BoLSMOU.

Us,329560c2 bodg3980: bsbftrsgem, bsymzgeromse, bsdoby 8103980, a3(H0Fs¢royto s bsgstoz9erm.
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353096305 MUsxOmMNbMYds s doLo 2oBMIZ0L BsdrsegdYdO
603mmb 0s8d5d0dg!, bo@s YyoBobsdzowo?

Lodomm39mL 1b039MLOEHE0, X9BIOMNIMdOL Fg3b0gMgdsms s BsDBMASOMIPIM0Z0 X 9B(330L BgMmes

lMdGHMEOb G0, LoBMYPIOMIIM030 X 96339, 39003060l Y356 ESFIBEOL bgerddmzsbgero
ZHganddn3s69w0, 9003060 5350098009M0 MIEGHMOO, SLMEOMIOIYEO 3OHMBILMOO

X96IOMg™mdol  AbmBwom  mMHRBoBs3gool dobggom  “35309bGH™s  MLIBOMbMYds  5MHOL X 9BLI330L
LgH30L9d0L Jofimgds 35309DEGHOLMZ0L 0d V0SBl Focgdy MMl 5300 530MgdsE Tglodegdgeros.”
3MLgdMBL IMo35c0 33eg35, MMIoL Jobgz0ms3 X9B(33500 sGBYOMEO bsM39Hgdo Tglodwrms 935
§om0m50a9bgl dmbsbargmdol xsbdO Mg mdol ghm-gHm 3609369¢m356 LoxMmbgl. Xxsbdml 353096EH
MBoBOMbMYdOL 5¢0sblo 2004 Ferosb 3domdl LogMmsdmMolm Mmbybg 353096 MLOROMbMgdOL
b9 dg[gmdolm3z0L. MBsgOMbMIdOL 39EHMEMS SMHOL MMABODIF0MO 3MEHMOL ob bsfowo, Mmdgwos
MdMorm©  gbgds  mMoboBsE0sdo  MLIROMbMgdOL  F0BsMm  ©TMIO0YINGOSL.  35309DGHS
MLBOBOHOLMYGOOL 3G IOOL 95351905 bgds MLOFOPBMIOOL 3e0Ts@ol gobmdzom, Moz dglodergdgaros
365350 Lobgoolbgs  0bLEG®MIGBEGH0m.  3mb3oGswol  ©mbybg Y39wsbg bdodo  godmygbgdmero
3000b356M9005 MLOROMDMYOOL  ©sdMI0IOgdgd0L JombgsMo (Safety attitudes questionnaire, SAQ), o
353096@ M5 MBOBOHNbMGOOL 39EHHOL 3mb3oEsw Mo 3ombzs®o (Hospital Survey on Patient Safety Culture).
6039 3000635600 Bomo®madbos IM35¢ 9bsBY o BIMOME 25dM0Ygbgds AmBwoml Lbgzoalbgs Jagysbsdo
353096@™s  MLOogO®ObMGIOL  3MGHMMOL  339390d0.  35309DGMS  MLOBOOBMIdIOL  3MEGHMMS
Lodommzggarmdo 96 3093 hobolobmgsb mbgbgs. s®ol gomgmEo 3393900, HMIEId0E JOMOMSQIQ
95935 353096@™s 305gmBogdSL. bbgoolibgs Fysemgddo dgodwrgds dobodswrmo 0bgm®mdsgools dmdogds
15990E0bm  Jg3™TgdoL  Tglobgd. 396 bgMbgds MLOROMbMYdOL 3Gl Fgx3slgdol  Jglobgd

33w93990L  009bGHOR0E0MYds.  LomdBmOm  33w930lL  Boyargddo 2017-2019 farob  gobdsgermdsdo
53939005  Bogdo®mzgemdo 353096 MLIROMbMgdIOL  3MEGHWOOL 300390 BoMCIMILTESd0s60

33935, 98 30Bbom IMIBsYds 350EOMGOME0  0BLEHOWIIEEHOL JoBmEo 39MLos.  ORIRTOE0S
803D5gdMo  30mb35M0L  536MMIS305  MdoEoLo  Msdpgbody 15535008ymBmdo.  ImIBs©YdMEO
0bLEGH®WABbGH0om IMbEgds 353096GH M MLORODMBMYOOL 3w EHNMMHOL Fgg3sligds LodoGmzgaml bgsabbgs
930060l 36:M350009M90d0. 50b0dbMmo 33930l B gdTdo FMIBsEIds LodsOM3gwmdo 353096
MBOBOHOBMYGOOL 33eg30L, TJBsBGOOL s FoaxMDILIIOL FWOGHBRMMTs. 833e¢935M9d0 O MEMYBOBE0gdO
39dg09b  dm3BsYdIo  0bLEGMMTIHEHJOOL 498mygbhgdsl LosgzsIYmBMIo 353096 MLOGFOMbMYdOL
3MGMOOL JgxsL9d0Lm30L. Jogdeo dmbo3gdgdo 890dwmgds 459mygbgdeo 0dbsl MHmym®mE bodbreo
(benchmark) 99@s6900Ls @ 29BxmdILGdIOLEMZ0L. L3360l Lobom Fgodergds 0md3sL, MMI MLsRGMbM
bs®0OLb0sBO X96o(339 VWOMPIMO s LOELYYMZgE0s BIBOLBOYMHO LsDMYIMIIOLMZ0L. 5T GBS3BY 56 SGOL
Bomgwo, v ©38gbs gmdeos  Bodomm3zgemli  xsboE3sl  LoBMmYsMgdol  KXsbIOGMYEMdOL  ©s

MBogOMbMYdOL OO MB3gEYgmGBs. ©I3gT0W0 330935 FbMEM® JMHMO bsdOX0s 530l F9633930LMZ0L S
93535030 3530963005 MLOROMBMYOOL 20X MdggdOLMZ0U.
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353096305 MLsBOMbMYBIOL 53630980 LsgsGmzguml s 3s6mbAwgdem Loghsgdo
Loermdg 53539, mmo6 3oladg?

LodoMm39W Ml 16039MOLOEGHYEH0, XIBIOMYEMdOL F)3b0gMNdsmS s BLEBMYSOMIIM 030 X 96330l B3mes
13530L3M0, X 965330l 50d0boLEMOMYds; 2bgerddwgsbgwro, 39003060l 8350YToMMo mEH™MO,
36OHMBLMOO

2006 gl 930030l LsdFml dobobBHOms 3moBGg@ds Boowm M93mdgbEs3E0s ,»35309bGMs MLsFOHMbMgdOL
35Om™M35 5 9MLBLYMZ9wo Mg gbgdol 369396305 X 9bo335d0”, GMIomsg 936  LobgedFogmgdl
dmfms 9999853900050 3530963 MLBOBOMBMYGOOL 3M0GH030L Msbd0dY3M o s sdMIfMGmsz30
15396068 gd™ Bs®BM, bgwo Fggfigmm 353096GHMs MBsgMMbMgdol G98mbgg3930L T9EYmd0bgdol Lolidgdol
569M30Lm30L,  Lolifogrm  3MMaMsdgdols  99gdmdsg3900Lm30L,  35309bGHMs  MLsBMMbMYdOL  LoMfdxbm
056396900900l ©o@qbols @d Mg sEo  9bga®m0dgdol  FoMmdmgdolomgol.  Logs@mzgermls
X969M009Mmdol (3308 396MbAYdMBT0  35309BGHOL  MUSBODBMGISDY, OHMPMOF  (39W3]  SWJIN
©9R060305BY,  YMMOEPYds  3oTob30gdMEo 9O 5MOL,  bmwm  353096GH0L  MLOBOPBMYOILMSD
539300690990 (390039 3033mbgbEJd0  (L59gEOEbM SOFMMZoMdOL MLsROMbMYds, Lsdgozobm
5h9LYdgdol oo  9MYIML  MLIROMbMYds, I3EIM0  LsdgEoEobm  J8ggds s 9.8.) dbmermo
BofomdM035005 M9 gdo. LodoMmzguml  356Mmbdgdemds X sbdMmmgEmdol o330l LEgH™To
99839996905 LogoMM39EMl 3MBLEAEHOGMEOL, 396MmbgdL: ,x% 6O MY MBOL 330l Tglobgd®, ,Lsbmyswmgdmogzo
X563M009mdol globgd, ,Lsgdodm Loddosbmdol Tglsbgd®, ,353096GH0L MBREGdYdOL Fglobgd“ Kxobogzol
15396MbAEYdWM  Bsbs TIMOEs3L  M0oY 0MIbYdGOLS O  IYRIPOEGOIOL  bFgEOEObM  FMALsbmE@gdOL
3G39Lmsb  sbmEoMgdmEo  MoLIJOoLs s 353096GM  MBOBOHMbMYdOL  MBOLdogdgdOl  Tglobyd:
LodoMm39Wml X sbo33ol doboliE®mol dMdsbgds Ne128/6 (02.10.2000) - ,LsdgoEobm gomozol 3mdobool
909900l 33303900l Tglobgd®, Laodo@mzgerml megmmdol oagbogds Ne 385 (17.12.2010) -
,050900030bMm Bogdd0sbmdOL oEgbBooLy s LESEFOMbIMMEO IFglgdMEgdol BydsMMZOL o39dol Holols
©5  300MdJd0L  dgbobgd YOOl ITBHI0EIOOL  MIMdIBYE.  5gdMMZ0L  F5d0gdgEds  bgdIOH™MZOL
90L509d5© ,,e03g6D0gdOLS s BIBIMMZgdOL TGuobgd“ LodserMZgEMl 356mbols 25-9 dberoo Joblsbrzm vy
©M399996@5305bmsb 9P TG JO0m b [oMoEPobML: RBsMMMBOL FeMdOL  ©sT>ILEMNOIO
©M399996@0 5 Logdo®m3geml 2569dml o330LS S 396906030 MYlOLYdOL LsTobolBHMML doge yo3gdwrero
00MHMZMEO S ©505300  15gdd0sbMdOL WOo3gEB0s MOEOMEMYOWGO FILobwEgdol( dso TmMob,
3003093HIOMWOo 330935 ©S OI6FRIBMEMY0M©mHO ©0sAbMLE035) FobbmMEogwgdols dgdmbggzsdo (1998
gl bgeo dmghgds Lodo®mzggerml 306mbl ,,000m39wo s M50530wo MLsROMbMgdOL Jglobgd®).
X 5605330L JoboliBMol d6Isbgddo Ne 01-63/6 (12.09.2012) - ,,LEHo30mbsGrwe bsdgoEobm ©sfglgdmergdsdo
159903E0bm  dMALobEOOL bseolbols Qodxmdglgdol s 353096 MLOBROMbMYdOL F9z3sL9d0L Fos
LoOLEYIOL  FMBJ30MmboMGOOL  Tglobgd“ bobgolidomss s0bodbrEo, MMI bsGolbol dsemzol Lol dsd
3m6GHOHmwo s dmboGmEmobyo by gobsbmMogwml  LsbgdsMM3M  30MHMdYdOL gl gdsDY,
06@OLGHOWIGHMO0Ls ©5  90FNOZ0MO0L QB FMTomdsbBY,  Lodgogobm  3gMLmboeols
335000803530509,  LoboGsMME-303096MB0  ©s  g3oLLHobssmdgym  Mgg0d0L  MHBOMBIgXYMBsDY.
BodoMmM39wml IHMAoL, KXbIOMIMdOL s LMoo Mo o330l FJobobEBHMOl dMdsbgdsl Ne01- 25/6
(19.06.2013) - ,,bodgEOEOLbM BsMY3900L JeslLOGROZSEOOL FIBLIBEOZMOLS s 30MHZ3YsEO X IBIOMGMIOL
53306 sfgLgdYEgdol Fobodscr®o FMMbMZboL ©sdBHI0EJO0L Tglobgd® sbg3g FomgzseoLobgd oS
990 Mwo  99Lodegdmdgdol  dJmby  30Mms  MLOHBGOMbM Q9O AO0WGIOL N BOMBlzgEymas.
LodoMm39w Ml IegmMdoL oqbowgdom No64 (15.01.2014) - ,,39dbo3zmeo M9asdgb@o - bsd3mMbaogom-
3OMBOWSJGH03M0 ©HILYdIEg09g30L bsMBYbYdOL TgaMmazgd0ol, dgbsbgols s 3913693 gdol Lsbo@s®vyero
§9Lgdol 93303900l Tglobgd™ LogseEIOMEMs, HMI MOMMIYo  fgbgdMErgdol doge F9dmTdszgl
Bo6Bgbgdols 9amm3z900Ls s A9BHBOL IGO0 3gads. X9bo3gol dobolE®mol dMdsbgds N01-38/6 (2015
ol 7 B9d@gddgemo) bearbmzmdom®mo 06639430900L §30DBYITbYI39MdOL 36019396300l s 3MBEGHMM™MEMOL
9Lgool  s33H30(3990L  Fgliobgd, obloB®3MOgL babmzmdon®o 0bx39d309d0L  930HBYsTBYL3gMBdOL,
3619396300 O 3MbGHMMEOL F5BbBMM 30w gdoL ol LsdgoEobm bgMgzolgdols Jodhmwgdgwmsm3ol.
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390LMbseol MLsgMmbmgds Lsgds®mggemls ssgsaymumgddo
Bmbs FoMsdg!, mms® 3olsdy?

L5JoMMNZ9W ML ©6039MOLOEGEYGH0, XIBIOMYEMBdOL J93609690505 s LEBMYSMIIM030 X 96oE30L LM

lMJEMEObEH0, LoBMYIMIIMN030 X 963395 2bgErddw3569w0, Jg0E0bol 53509300 MGHMMO,
36OHMBLMOO

15990E0bM IHILYOEG09ddo 3gOLMBIWOL MBsBOMLMYdS JOMIODO 5JEISIMHO bO30MbOs, MMM
Lodommzggarmdo, obg dbmgwoml dsbd@sdom. 53 J0dsMmm)gdom [o®do@gdero 3Mmdomdol  doMOMOE
3060005l HoMmTmoygbl  Lboo35IYMBMGdTo  3gOLMBIOL  MUsBOMBMGIOL  3OIMYMA0L  IBYMY3S
d9L505dolo  3OMEgLYdOL IMbOoGHMEMObYo. ymzgumogzg BgdmmJdmwosb gs8mdEobs®yg osd@EwewmEmos Bggbl
69500050 5060360 3OMdEgdol  Fgufogars s  Losmsbsm  M93mIgbs09d0l 93/ Tsz9ds
LogMMOTMOOLM  oBMEEOWYdoL  gomzsoljobgdom.  33ag30L  FGIMEMEMP0s:  MOOErOLOL
155350dYMB3Mgddo BoGoms 306MH0L30M 0bGHYMZ0M0MmYds IHILYdMGdgdOL 5ETOBOLEMSE0LMSE, bmerm
3530963900l 96 oo sbdbergdo  306HgdoLMZoL  899T53900  3JoMblsMm0om  godmzombgs  dmbs
bLMEosEO Jugerol 99339Mmdom. godm33¢g30L 9P F0doMMNYgdL Fgogbs 0dol dglfiogars mvy
509bs  Bmdgb  BsdgoEobm  fglgdMEgdgdol  bgwddm3zsbgrgdo  0bBMMTszosl  3gMLmbaerols
Mbsx3MmbMYdOL Tglsbgd s bEgds 0¥ 565 oo 36gE035d0 IBIMmY3s. J5dMm30mMbYIE 0dbs 20 bydgozobm
509LgdMYgds, bmem Lemgosw®o Jugedo (facebook) go8mdz9ybgdme  30mb3zsML  Asdmgbdom®s 88
69L3mEYbGHO. 33930l F9gRgdds boym: gsdm3zombyyo bsdgoEobm sHglgdwmwgdol MdgEglmdsdo
(75%) 56  5OLYOMBIL  MBOBOMbMYdSDY  3oLvbolidygdgwo 3060, GMIgwoi doBsboTsOMWs©
3M33gdu©o@ 3dsmdl MLOTRODBMYOOL bd30mbgdBY. ©odloddgdegdol wdgEgbmds (90%) 5O 0Ebmdl b6
239500300306MB0GMHPMWs©  9M393L 39O gddL  odlogdgdErol  botxBg  msbsddGdmAgms
X963 md0ol Iymdscmgmdol d9dmfjdgdol 39MH0MmEo 30bEHMMEOL dglsbgd. o6 begds dswswo Molzol
9Jmbg 29bymx30¢90900L sb53IMMIO0L 35d30653008 ORIATZS S IMBOBHMOMObYO. Bos35IYMBMGOTO 56
59300 9GO  23h9M0oo  Lsddsm 0bLEBMWJ30900 @S M9BIFIOMIJW DS MYRWGDS-TMZGMDIOO.
396LMbsols bsg3wgdol 3MMmEglo 56 Mol LoLEYIsGOBoMYPdIMo s T Fob 6 MIn30l bsFoMmgdols
3boeobo.  LodoMm3z9gwmdo  3gMLMbsol  MLsBODHBMIOOL  Bo30MbYdMb  ©539380Mgd0M 5  SOLYIMDL
56599060Hm39 IMmMbM3zbgdoly ©s 396wgb30gdol LOMMEIYMBOo  LsFSMMNMGdIMN030 BsDs. LsbgdsMIM3M
306000900l dMmmMbm3b6900sb 259mBE0bsMY 155350YMBMYddo BMBJ30MmboMYdL LsdgoEbm dmalabyIMgdOL
boeobbol 3mdo@g@o.

bs33560e2 bohyz980: 396U0265¢70b 29bsgzobeds, bsdgoopober osfiglindicgdgdo.
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3900353963900l Lsdomydm Bslsgd by 9mgddgo dos Bsgd@GMMYB0 JsMHome BoMTs3g3G T dsbam By
(808mboez0m0 33¢09395)
D050 3033009 9B bozmegodzoeo?

LodoMm3z9ml ©6039MHLOEHE0, X9BIOMNIMdOL Fg3b0gMgdsms s BLsDBMASOMIPIM0Z0 X 9B(330L BgMmes

1 0mgdBHm®55EH0, LsBMsEMIdIN 030 X 9B(339; 2 bgerddw3sbgeo, 390003060l 53509d0MO MJEHMMO,
36OHMBLMOO

JoODMo BoM35393BvI0 dsHBMOL J0IMbOEIZ005 s FJEIMYI0MNO b50DBOL A5TMYgbgdom ©oA0bs
439wsbHg bAoMs© 494030 MMbO  BMTS3MEIMA0MMH0 X AIROL-bswH boMGmO s Logbol sdfg30,
36090l Bsobosdgam sMLEGHIOMOEMWO, 53 063000FGHMO0 303m@EI6DOMMO ©s BGHBdIIEHIMoMWwo
3900035396@3900L  Lsdsm Lsdomwdm ologoo BsLYdo Hergdol TJobg3zom @S Fosboseobgdmwo odbs
50bodbmo 99000359963 900L FBolgdLs @S Fom  (33¢0Egd9gdbg Imddgo oo FBogBmemgdo 2007-2016
f9080. 8900359963 gd0L BsBYdDBY 8mJdgo oo BodBHMMIO0L 458M03390s  “356M15eI M0 03MOEHOL
d9Lobgd”“ Jogdeo Lodo®mzgeoml 356mbols  8mddggdol ogdomo 9xgdEH0, OMIGELsG A9M3IZ)ME
09000359963 90bg goLgdol 993060905 dm3gzs S “YOMYMBOMO JBRIJAH0, M3s3 odMmof30s  To®owo gGsLols
dJmbg 890035996¢3)9d0L dgdmIEsbo Msdmabody MEbmwGmo BsMmTs393B o oMAoL oMo qbermdol
©obM3s.  9900035996@GDg  dmddgo  Fos  BodBHMMGO0B  sLsbodbsgos  LTsdMm  [omdmgdol
09000359963 90%g  g3oboedmgdbols  Falgdols s  BEBMEGHGOOL  s6dmbs.  J3994sbsdo  FoMdmgdmero
36935653900, 309H9O35®© FoMI0  MYo0DBOEO0LS, 96 godmoMP3096 IdsE0 FBslom, Tglodsdobo,
MEbme  3M935M5BH0L  3mb3MM9b30sL 396 (39D, JeMomIen  B5BIODY, WoEIMO  FoMTo(393G IO
3M03560900L 3OHM9dBHol - 93mbmaTgnMm3z0L dJmby x9bgM03900L  FgamEbo-MgoobsoEos  gobobowrgds,
GMMOE 99003599630l 2olsgo RBolby dmddgo 360d36gmzsbo oy BoJGHMOO, s odmofz00
3b3oGoMo s LoIBM3gM  LBYJBHMOOL  FoOOME  vM30LYdS @S FgLodsdoby,  Loobgdsom
9b63005dBH9M0me B3N gdgdHg Bobgdol F9d30Mmgds. 2013-2014 Hengddo Loymgzgermsm X sbdmmgeomdols
36HM590L $9tmgd9gd0lL 0HIOOZ9© 23S 5BEH0B0MEH039d0L Boligdolbs, Lbgs 8900350953 gdbg Boligdo oM
993330y, 3MHMAM53ol  dogwsdo gz 09dgM3wol ™M39L ©ogdmbzs s ol 58 39MmOMPOLLM30L
©535b5l050YOYWO 55350JOJOOL BMEDY, 56FH0B0MFH03900L MgoE0BOEF0S F90DBIMS, F9IYs®© FGI30MES
9500 Bo1YOOE. 90MBBES, MMT 300365 B0s, OMYMOE 0O BogGHMMO, 453w9bsl SBEIBL 9035396F 0L
495000D5305D9 s FgLsdsdols, BolBYE. 3MIMdMGIOL 50FMLOGb3MYEs, boFoMms sd8mddgrgl MHy39G 0
L5d90E0bMm  obsmegdol LobBHYds - BOMI©O BIOHYML BYbRMOEOL  “5BE0dsJBHIMOMO  MgMs300l
3905060” s 890035996@¢0L dmJdggdol Fglobgd 9330390 gdadBY ©IYMEBMdOm  Bode®mgdmwo
33w93900L Imbs39dms QoB0sMYds. 9900035396GH0L BoLYdbY Imddgo Fos FBodBMMmIO0L sELsbodbsg0s
»JoOnMwo gxmm30L dglsbgd“ 1997 gl d0wgdeo Lods®mzgewml 396mbo, HMIomsE 9E0wgdYEO
3°bs 033mOGH0MM0 3md35600056 89035996@0L, dolo JoOmwwro FgBm30L s JoMEo bmGsgool
d9Lyo3s, 6353 9ol M300000M09dMWGdIOL s BoLOL BOHS  2oTMO[30s. FMEBs N3 MH9(3933H0L
0bLEGOGHMEOL  JgmEgds,  MoLodE 9990  890035896@gd0l  MgooBo3ol 99300900 O IOSWO
495000Ds300L 3003396L0EMOOL JoBbom GsligdoL BOHs IM3Y3s, Fobobowrgds MMyMM3 990035996FH0L Boliby
9mgddgo 36033693560 Jos GBod@Em®o.

Us3356002 boBY3980: J5G0079¢0 R5GIGIALIC0 85YsG0, J900035096(9980L RsLgdo, BsbBy dmddyoo dos
RN H29980.
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L59900306m LyHzoLgdol baGolbol Fgxstigds MdOEOLOL bEMIsGMEMYOYMOo 30bo3gdol Tsgsmomby
05305 Bo@oadg!, Bo@s gobobsdzowro?

Lodomm39ml ©b039MLOEHE0, X9BIOMNIMdOL Fg3b0gMgdsms s BsBMASMIIM0Z0 X930l Bgmes

LomdGHmMb@0, LaBMAOMIPOIMN030 X 9BI(339; 269 ddM3s69wo, Ig0EbOL 53509809H0 MIGMGO,
SbME0MYOMO 3OHMBILMOO

30608 OML 55350090900 ALMREIOMTO FOOMMPOS J93M(3JYdIN0: Lol3MEM SBs30L d53d3ms 60-90%-Lo
5 IBOHOms Mmomgdol 100%- 50960d69ds 35609L0. LEAHMAsGHMEMYOOHO HIUYOIEGdgdOL T390
}96d30s  FmLobEgmdobm3zol  bsolbosbo s  MLsgGmbem  bgMH3zolgdol  dofimgds s 353096300l
9mmbM3zboll s3dsgmzoqdss. 2005-2014 §F LEHMIsGHMEMROMOHO 3e0bo3zgdol 3mbEHGMMEOl d9dsbobdo o6
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Smoking and Oral Health
Kareen Ali', Tamara Okropiridze®

The University of Georgia, School of Health Sciences and Public Health
1Student, Dental program in English; 2Supervisor, MD, PhD, Professor

There was a time, not long ago, when smoking was trendy. Televisions, billboards and magazines were covered in adver-
tisements glorifying smoking. Most of us are aware that smoking is bad for our health. It can cause many different medi-
cal problems and, in some cases, fatal diseases. However, many people don't realize the damage that smoking does to
their mouth, gums and teeth. Smoking can lead to tooth staining, gum disease, tooth loss. Adults and children can have
health problems from breathing secondhand smoke. Smoking can damage a woman’s reproductive health and hurt ba-
bies. Tobacco use is linked with reduced fertility and a higher risk of miscarriage, early delivery , and stillbirth. Most
people know that smoking can cause lung and throat cancer, but many people still don't know that it is one of the main
causes of mouth cancer too. The main way that smoking causes cancer is by damaging our DNA, including key genes
that protect us against cancer. Many of the chemicals found in cigarettes have been shown to cause DNA damage, in-
cluding benzene, polonium-210, benzo(a)pyrene and nitrosamines. It’s made worse by other chemicals in cigarettes. For
example chromium makes poisons like benzo(a)pyrene stick more strongly to DNA, increasing the chances of serious
damage. Chemicals like arsenic and nickel interfere with pathways for repairing damaged DNA. This makes it even
more likely that damaged cells will eventually turn cancerous.Smokers are less able to handle toxic chemicals than those
with healthy lungs and blood. We all have special cleaner proteins called ‘detoxification enzymes’ that mop up harmful
chemicals and convert them into harmless ones. But the chemicals in smoke, such as cadmium, can overwhelm these
cleaners. Cigarette smoke also impacts the immune system — increasing cells which can encourage tumor growth in the
lungs and suppressing the ones which kill cancer cells. The 10th anniversary of the WHO FCTC shows how coordinated
and multisectoral national and international action in the area of tobacco control can de-normalize a risk-factor and move
the health agenda forward. But the war on tobacco is not over yet. We still expect 8 million people to be dying each year
by 2030 — because they have smoked tobacco or have been exposed to second hand smoke. The use of alternative prod-
ucts such as water pipes, smokeless tobacco and electronic nicotine delivery systems are gaining in popularity and will
need to be addressed through tobacco control measures. Staining can often be removed from teeth by dental surgeon or
dental hygienist. They can scale and polish teeth and also use a bicarbonate of soda jet. Special toothpastes for people
who smoke. They are sometimes a little more abrasive than ordinary toothpastes and you should use them with care.
Fresh-breath products such as mouthwashes may help to disguise the problem in the short term, but will not cure it.

Key words: Tobacco, gum disease, mouth cancer, prevention, polish teeth.

E ISSN 2449-2450 Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016


https://online.ug.edu.ge/programs/programs_full.php?programID%5b%5d=218&lang=eng&level=8

https.//www.caucasushealth.ge 62

Oral Manifestations of HIV Disease
Ahmed Salim Raheem', Tamar Okropiridze®

The University of Georgia, School of Health Sciences and Public Health
'Student, Dental program in English; 2Supervisor, MD, PhD, Professor

The range of manifestations of HIV-infection is extremely broad and may overlap with many diseases of the oral
mucosa of different origin. These diseases can be divided into 2 groups: infectious diseases of the oral mucosa and
tumour diseases of the oral mucosa (the diseases of unspecified origin such as recurrent aphthae could be included in the
third group, respectively). Infectious diseases of the oral mucosa can occur within the ARC (the AIDS-related complex)
and are common in patients with manifested AIDS. However, none of these manifestations is among the clinical criteria
for the determination of HIV infection. The disease of the oral mucosa can manifest itself several months earlier than
other HIV manifestations. Respective changes in the oral cavity can be the first clinical symptoms of the disease, none
of them being specific only for HIV infection! This poses a problem from both the diagnostic and epidemiological point
of view. Diseases with different etiologies may occur in one patient at the same time (mostly at a level of CD4+ T-
lymphocytes below 200/mm3); patients with elevated levels of CD4+ T-lymphocytes (but still below 400/mm3) usually
show only one kind of intraoral affliction in the oral cavity. Generally, infectious diseases of the oral mucosa can be
divided into viral infections, bacterial infections and fungal infections. Since the clinical symptoms of the disease may
appear long after the contact with the HIV virus (even laboratory tests may not give a reliable result for a certain period
of time - 3-6 months), the medical staff should observe basic hygienic precautions and use protective gloves and a
mouthpiece, when treating HIV patients. Most HIV-positive patients and patients with AIDS symptoms are treated in
specialized clinics for infectious diseases. The patient is scheduled to have a dental treatment at the end of working
hours. a) Tools for single use should be used as much as possible. b) The assisting nurse must decontaminate and wash
the used tools after use, avoiding the formation of acrosol. Dry tools are sterilized in an autoclave or hot-air sterilizer.

¢) The attending physician and other medical staff should use a mouthpiece, cap, safety glasses, full-face shield,
disposable clothing and two pairs of gloves (surgical and non-sterile protective!). d) The use of a turbine should be
limited (aerosol) during preparation. ) After prosthetic treatment, all materials which were placed in the patient’s
mouth are transported in a closed container to the laboratory and disinfected and sterilized prior to further processing
(the laboratory technician should be protected in the same manner as the medical staff), f) X-ray images must be sealed
in a plastic foil and submerged into an alcohol solution for disinfection, prior to development, g) All materials intended
for disposal must be labelled as infectious (including clothing unless it is intended for single use only).

Key words: Oral manifestat.ions of HIV, prevention, viral infections, bacterial infections.
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Flouride in Dentistry
Ahmed Khali Ibrahim', Ketevan Nanobashvili

The University of Georgia, School of Health Sciences and Public Health
'Student, Dental program in English; 2Supervisor, MD, PhD, Associate Professor

Fluoride is a naturally occurring mineral that protects teeth from tooth decay. Fluoride in the mouth (in the saliva and
dental plaque) is an effective way to prevent tooth decay. The health benefits of fluoride are: Fewer cavities and less se-
vere cavities. Less need for fillings and tooth extractions. Less pain and suffering associated with tooth decay. Fluoride
works by stopping or even reversing the tooth decay process—it keeps tooth enamel strong and solid. Fluoride helps to
remineralize tooth surfaces and prevents cavities from forming. Almost all water contains some naturally-occurring fluo-
ride, but usually at levels too low to prevent tooth decay. Many communities adjust the fluoride concentration in the wa-
ter supply to a level known to reduce tooth decay and promote good oral health (often called the optimal level). This
practice is known as community water fluoridation, and reaches all people who drink that water. Given the dramatic de-
cline in tooth decay during the past 70 years since community water fluoridation was initiated, the Centers for Disease
Control and Prevention named fluoridation of drinking water to prevent dental caries as one of Ten Great Public Health
Interventions of the 20th Century. Fluoride supplements can be prescribed for children at high risk of tooth decay. whose
primary drinking water has a low fluoride concentration. For children under 8, weigh the risk for decay without fluoride
supplements, the decay prevention offered by supplements, and the potential for dental fluorosis. The prescription dose
of fluoride supplements should be consistent with the established by the American Dental Association, the American
Academy of Pediatric Dentistry, and the American Academy of Pediatrics accepted adverse effect of fluoride at levels
used for water fluoridation is dental fluorosis, which can alter the appearance of children's teeth during tooth develop-
ment; this is mostly mild and usually only an aesthetic concern. Compared to unfluoridated water, fluoridation to 1 mg/L
is estimated to cause fluorosis in one of every 6 people (range 4-21), and to cause fluorosis of aesthetic concern in one of
every 22 people (range 13.6—x).

Key Words: Fluoride, Tooth decay, fluorosis, prevention of fluoride deficiency.
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Oral Manifestations of Down Syndrome
Abbdullah AlKhatheb Azeez Azeez', Ketevan Nanobashvili®

The University of Georgia, School of Health Sciences and Public Health
'Student, Dental program in English; *Supervisor, MD, PhD, Associate Professor

A congenital disorder arising from a chromosome defect, causing intellectual impairment and physical abnormalities in-
cluding short stature and a broad facial profile. It arises from a defect involving chromosome 21, usually an extra copy
(trisomy-21). Down syndrome is a lifelong condition. But with care and support, children who have Down syndrome can
grow up to have healthy, happy, productive lives. Down syndrome is caused by a problem with a baby's chromosomes.
Normally, a person has 46 chromosomes. But most people with Down syndrome have 47 chromosomes. In rare cases,
other chromosome problems cause Down syndrome. Having extra or abnormal chromosomes changes the way the brain
and body develop. Dental Manifestations, Oral and Dental Considerations, Management: delayed eruption of both prima-
ry and permanent dentitions, 35-55% of microdontia, clinical crowns are short, conical, small, roots complete. Enamel
hypocalcificiation and hypoplasia are common DS patients 50% more likely to have congenitally missing teeth, tauro-
donts are frequent finding. 1/3 more caries resistant than their non-DS siblings. Gingivitis develops earlier and more rap-
idly and extensively in persons with DS, perhaps because of an abnormality in host defenses. Patients with DS have al-
tered microbiological composition of subgingival plaque, including increased Antinomies and Hemophilic strains. There
are observed V-shaped palate, incomplete development of the midface complex, soft palate insufficiency. Hypotonic O.
Ores, Masseter, Zygomatic, Temporalis Muscles. Absent incisors make articulation difficult. High incidence of laryngeal
-tracheal stenosis, also upper airway obstruction and sleep apnea are common. Scalloped, fissured tongue with bifid uvu-
la, cleft lip/palate, enlarged tonsils/adenoids. Oral and Dental Considerations in Down syndrome. Higher incidence of
congenitally missing primary and permanent teeth in as many as 50% of patients. Reduced salivary flow. Tongue en-
largement is relative (as a result of underdeveloped maxilla, tongue appears to be enlarged). Crowding is frequent, espe-
cially in maxilla, due to underdevelopment. Higher incidence of bruxism, particularly in ages 0-6 years. Bruxism tends to
decrease after age six. Higher incidence (96%) of periodontal disease (misaligned teeth contribute to this secondarily).
Current research suggest that reduced neutrophil and monocyte chemotaxis, reduced phagocytosis, and a defect in T-cell
proliferation and maturity may be reasons for the increase in periodontal disease seen in these patients. An important
note about pre-medication: patients with Down syndrome are more likely to require SBE prophylaxis prior to dental pro-
cedures because of their increased incidence of congenital heart defects. Consultation with the patient's physician may be
necessary. Dental Management: an aggressive preventive dental program is recommended for patients with Down syn-
drome. The program should include: three to four month recalls: Consistent preventive care can help reduce periodontal
disease, dietary counseling and encouragement of good oral hygiene: Practical advice to minimize consumption of cario-
genic foods and the effects of such foods on tooth structure. Topical fluoride application: For caries prevention and/or
reduction of dentinal.

Key Words: DS, Dental Manifestations of down syndrome patients, Oral and dental Considerations of down syndrome
patients, Management of dental care of down syndrome patients
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Prevention of Dental Caries
Ali Maki Mahid Hamid', Ketevan Nanobashvili®

The University of Georgia, School of Health Sciences and Public Health
'Student, Dental program in English; “Supervisor, MD, PhD, Associate Professor

Dental caries is the scientific term for tooth decay or cavities. It is caused by specific types of bacteria. They produce
acid that destroys tooth's enamel and the layer under it, the dentin. many different types of bacteria normally live in the
human mouth. They build up on the teeth in a sticky film called plaque. This plaque also contains saliva, bits of food
and other natural substances. It forms most easily in certain places. early caries may not have any symptoms. Later,
when the decay has eaten through the enamel, the teeth may be sensitive to sweet, hot or cold foods or drinks. Caries in
its early stages can be stopped. It can even be reversed. Fluorides and other prevention methods also help a tooth in early
stages of decay to repair itself. White spots are the last stage of early caries. There is one way you can prevent cavities is
by reducing the amount of plaque and bacteria in your mouth. Importance of prevention: better than cure. Prevention is
cheaper than cure. Prevention of a disease is greater good in life than its cure. Knowledge of dental caries prevention
and its application among dental practitioners is one of the main aspects for the effectiveness in the provision of preven-
tive measures. Evaluate the application of preventive measures in regards of knowledge and impediments in dental car-
ies prevention and the provision of oral health care services. Etiological factors of dental caries: Host factors
(demographic factors) , microbial agents, environmental factors. Types of dental caries: Pit and fissure caries, proximal
caries, cervical caries, root caries. Methods of caries prevention: primary prevention (methods of plaque accumulation
control), Secondary prevention (at the early stage of appearing carious spots — reminarilazation therapy), Tertiary pre-
vention (do not allow caries pathological process spread deeply in the tooth tissues. Make tooth restoration, change dam-
aged restorations, fix toothlessness — to maintain normal functioning and self-cleaning of dental arches). Methods:
Home oral hygiene tools, mechanical methods, chemical methods, nutritional methods, professional hygiene, scaling,
sealing. Chemical, mechanical, and nutritional methods are used during these levels. A vast number of chemical sub-
stances have been proposed for the purpose of controlling dental caries Ideal properties. Chemical measures include:
Substances which alter the tooth surface or structure. (Fluorides & Iodides). Substances which Interfere with carbohy-
drate degradation through enzymatic alteration. (Vitamin K). Substances which Interfere with bacterial growth and me-
tabolism.(Anticariogenic Agent). Mechanical methods include; Tooth brushing. Interdental cleaning aids . Disclosing
agents. Detergent foods. Salivary stimulants. Pit and fissure sealants. Nutritional measures advocated for the control of
dental caries is restriction of refined carbohydrate intake. Other measures include Avoiding sugar that retains of teeth
surface. Avoiding sugar in between meals. Eating of phosphated diets.

Key words: Caries, prevention of caries, oral home prevention, professional hygiene.
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Plaque Control in Patients with Orthodontic Appliances
Firas Ahmed Saadallah Al-hankawe', Katevan Nanobashvili*

The University of Georgia, School of Health Sciences and Public Health
'Student, Dental program in English; 2Supervisor, MD, PhD, Associate Professor

Braces are used to move teeth into the ideal position and align occlusion. Malocclusion is used to describe the misalign-
ment of teeth between the upper and lower dental arches, using the first molars as a reference point. Orthodontic anoma-
lies and malocclusion are not recognized by bio archeologists. Malocclusion now generally occurs in much of the popu-
lation, but skeletal remains show that malocclusion was relatively unusual before the 19" and 20™ centuries. The goal
of braces is a beautiful smile and a good bite. Many people find a beautiful smile adds to self-esteem, self-confidence
and leads toward career advancement. Used to move teeth into the ideal position and align how they bite together, known
as occlusion. We make braces when we have (Breathing or swallowing problems, malocclusion, disfiguring of the face
& mouth, Missing or extra teeth, Self-image, Spacing between teeth, Speech, chewing or biting problems. Risk factors
related to braces: age — because of teenagers are affected mostly to orthodontic treatment, many complications may be
connected to this age group: behavior — none loving of tooth brushing and hormonal changes, which helps to occur gum
inflammation. Changes related to dentogingival plaque accumulation. Tooth malalignment — due orthodontic treatment
self cleaning and usual plaque control is limited. And with dislocated teeth these problems may get worst. The side effect
of braces: Resorption of root, Discomfort in mouth, Oral Hygiene, Gum Disease and Tooth Decay/Stains, Injuries from
Appliances may be it is happening because the wire of the braces, Loose or Poor Quality Fillings, Crowns or Bridges,
Jaw Joint Clicking and/or Pain. Basic brushing techniques, is an important part of your dental care routine. For a healthy
mouth and smile the American Dental Academy recommends you: Brush your teeth twice a day with a soft-bristled
brush. The size and shape of your brush should fit your mouth allowing you to reach all areas easily. Replace your tooth-
brush every three or four months or sooner if the bristles are frayed. A worn toothbrush won’t do a good job of cleaning
your teeth. Make sure to use an American Dental Academy — accepted fluoride toothpaste. Flossing: we use the flossing
for the interproximal area between the teeth. We use it like c-shape around each teeth. Moved in a cervical occlusion di-
rection. Special tool for braces to get better access between and around the brackets of the appliance. Chemotherapeuti-
cal mouthwashes are also needed for orthodontic patients. Because of high plaque accumulation risk, doctors often ad-
ministrate bactericidal solutions for this purpose. Mostly the active component of these solutions is chlorhexidine, or
even some antiseptic solutions such — H202 (Hydrogen peroxidase) or lodine.

Key words: dental arches disorders, risk factor related to orthodontic appliance, prevention of dent-gingival plaque.
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Management of Cysts of Maxillary Sinus
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The maxillary sinuses are air-containing spaces that occupy maxillary bone bilaterally. It is the largest of the paranasal
sinuses. The mucosa of the sinus is susceptible to infectious, allergic and neoplastic diseases. Inflammatory diseases of
the sinus such as infection or allergic reactions cause hyperplasia and hypertrophy of the mucosa and may cause ob-
struction of ostium. Cyst of maxillary sinus a.k.a. Antrum of Highmore is very common complication and needs surgical
treatment. Cyst is an abnormal closed epithelium-lined sac that may contain a liquid or semi-solid substance. Maxillary
cysts can be of an odontogenic and non-odontogenic origin. The disease might be asymptomatic unless it has already
caused irritation or pain. It can also be accidently discovered on radiographs while visiting a doctor. In some cases pa-
tient complains of sense of pressure, pain and fullness. Usually cysts are harmless, but they should be removed when
possible, because the risk of becoming infected or changing into malignant growths is high. Evaluation of maxillary si-
nus includes clinical examination methods such as palpation, percussion, inspection of oral cavity as well as radiograph-
ic examination. Treatment of the cysts ranges from simple enucleation to curettage and to resection. The goal of sinus
surgery is to remove abnormal tissue from within the sinus cavity and restore normal drainage. The cyst must be fully
removed together with its shell to avoid cases of recurrence in the future. The removed cyst must be sent to histomor-
phologic investigation to confirm the diagnosis and to rule out other neoplastic lesions with similar clinical or radio-
graphic features.

Key words: Mucosa of sinus, cyst, methods of evaluation, sinus surgery, histomorphologic investigation.
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Stress and Temporomandibular Joint
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Temporomandibular joint is bilateral synovial articulation between the mandible and temporal bone. TMJ consists of the
several parts; bones, the cartilage, capsule and disc. Inside the capsule is lined by synovium, which produces synovial
fluid and lubricates the joint. In case of a healthy joint jaw motion is painless, smooth and noiseless. The TMIJ is the
most often used joint in the body. The temporomandibular joint disorders are very common and ranges from low severity
to high severity. To evaluate TMJ by physical examination we usually use palpation, auscultation as well as inspection
of the oral cavity and radiographic examination. Many different conditions can affect the TMJ and as a result cause pain
and discomfort to patients. Stress and anxiety might be one of the reasons of joint disorders. Some call stress, the disease
of the 21* century, it is very common in today’s society and can cause muscle tension, headaches, increased blood pres-
sure, lack of concentration as well as TMJ disorders. Teeth grinding and jaw clenching which is usually caused by stress
can be a factor to cause temporomandibular joint disorder. When we are stressed out the trigeminal nerve becomes more
active, that creates tension in our jaw muscle, at the same time a lot of pressure is placed on the TMJ and as a result it is
causing pain of the joint. As a prevention of TMJ syndrome we have to break bad habits as bighting on objects such as
pen or fingernails, avoid large bites while eating, maintain good sleep posture with neck support, visiting doctor if there
is a case of grinding teeth at night, using a night split. There are different treatments for Temporomandibular joint disor-
ders that may include wearing mouth protector to prevent bruxism, as well as stress-reducing exercises and medication,
also joint blockade therapy and lastly joint replacement surgery. The success of treatment depends on how severe the
symptoms are and how well does the patient comply with treatment.

Abbreviation: TMJ- Temporomandibular joint.
Key words: temporomandibular joint, TMJ disorders, stress, bruxism, night split, bad habits, treatment methods.
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Forms and Treatment of Hypoplasia
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Hypoplasia is defined as a quantitative defect of enamel visually and is histomorphologically identified as an external
defect involving the surface of the enamel and associated with reduced thickness of enamel. The cervical and the incisal
borders of the defect have a rounded appearance due to the prisms in the non-affected enamel being bent, which may be
attributed to a change in the prism direction. The macro and microscopical appearances suggest that only some specific
ameloblasts have ceased to form enamel, whereas others are partly or completely able to fulfil their task. Unlike other
abnormalities which affect a vast number of teeth, Turner's hypoplasia usually affects only one tooth in the mouth and it
is referred to as a Turner's tooth. If Turner's hypoplasia is found on a canine or a premolar, the most likely cause is an
infection that was present when the primary tooth was still in the mouth. Most likely, the primary tooth was heavily de-
cayed and an area of inflamed tissues around the root of the tooth affected the development of the permanent tooth. The
appearance of the abnormality will depend on the severity and longevity of the infection. If Turner's hypoplasia is found
in the anterior area of the mouth, the most likely cause is a traumatic injury to a primary tooth. The traumatized tooth,
which is usually a maxillary central incisor, is pushed into the developing tooth underneath it and consequently affects
the formation of enamel. Because of the location of the permanent tooth's developing tooth bud in relation to the primary
tooth, the most likely affected area on the permanent tooth is the facial surface. White or yellow discoloration may ac-
company Turner's hypoplasia. Hypoplasia was categorized into the following types by Silberman et al.

Type [ hypoplasia: Enamel discoloration due to hypoplasia

Type II hypoplasia: Abnormal coalescence due to hypoplasia

Type III hypoplasia: Some parts of enamel missing due to hypoplasia

Type IV hypoplasia: A combination of previous three types of hypoplasia.

Both dentitions could be affected by enamel hypoplasia; however, the incidence is more severe in permanent dentition.
The characteristics of clinical enamel hypoplasia include unfavorable esthetics, higher dentin sensitivity, malocclusion
and dental caries susceptibility. The treatment challenge in this type of injury is to promote a complete oral rehabilitation
in both esthetics and function. We have come across few cases of unattended hypoplastic teeth which had turned non-
vital without any carious insult or trauma. The need for close periodic examination and early detection of all possible
developmental defects in the permanent dentition and the importance on preventive measures should be stressed for
maintaining the vitality of the tooth. Since information on the microstructural level of enamel hypoplasia is still limited,
further studies to be conducted to better understand the mechanisms behind non-vitality.

Key words: Hypoplasia, forms, Turner’s hypoplasia, treatment.
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During treatment of dental caries, doctor performs a variety of manipulations, not very thorough or improp-
er performance of which can lead to some kind of complications.These errors can occur both during the actu-
al surgical treatment, preparation of carious cavities and on the stages of carious cavity filling and at a different times
after sealing. It is therefore advisable to divide them into complications arising during the preparation of carious cavities
and during filling of carious cavity, and the complications that arise after treatment of caries. Errors and complications
arising during carious cavity preparation are: 1. insufficient carious cavity preparation may lead to secondary caries, thus
progressing of caries process and possible development of pulpitis or filling loss. 2. Perforation of the carious cavity bot-
tom or carious cavity wall and fracture of the carious cavity wall may happen due to not proper fixed hand of clinical
thus leading to such complications. Perforation of carious cavity floor may happen in the case of acute deep dental car-
ies, when bottom is softened and thin layer of demineralised dentine separates carious cavity from tooth cavity. 3. Injury
of adjacent tooth crown by bur may happen when visible control of operative field is not provided. 4. Injury of gingival
margin by bur may happen during preparation of carious cavities that goes deep under the gums or good vision of opera-
tive field was not provided. Errors and complications arising during carious cavity filing are: 1. Absence of a contact
point, hanging edges of a filling and placement of a single filling in adjacent carious cavities will lead to inflammation
papilla, thus causing pain to the patient and development of periodontal diseases. That is why during restoration of prox-
imal cavities it is necessary to use matrix holder and matrices in order to restore contact point, thus preventing these
complications. 2. Formation of high occlussion usually happen when filling is not adjusted to the bite , when high spots
are left, this will lead to development of apical periodontitis in future, such tooth will change its color to grey shades and
will be painful while biting. Errors and complications arising after dental caries treatment are: 1. Inflammation or necro-
sis of the pulp. 2. Inflammation of an intradental papila or papilitis. 3. Acute or chronic course of an apical periodontitis.
4. Color change of the tooth crown. 5. Displacement, fracture and loss of filling. 6. Inadequate color of filling to the col-
or of tooth anamel. The main task of therapeutic dentistry is to prevent dental caries and its complications — pulpitis, per-
iodontitis, papilitis. Knowledge of possible mistakes and errors during carious cavity preparation and filling material
placement will prevent young clinician from the complications arising as the result of mistakes.

Key words: Errors, complications, mistakes, caries, prevent.
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A smile is a contagious thing. Give to the world and the world will give back to you. Smile at the world and the world
will smile back at you. You will brighten the days of those around and make a difference in their lives... simply by smil-
ing! Exist some ways how we can enhance patients smile. It’s very important patients involvement during creating of
their smile because exist statistic information by Zuhre Zafersoy Akarslan, Burak Sadik, Hulya Erten, Erdem Karabulut
(Hacettepe University of Medicine, Ankara, Turkey ). According to the analyses of the verifying data, 55.1% of the pa-
tients were dissatisfied with the color of their teeth, 42.7% with dental appearance, 23.3% were hiding teeth while smil-
ing, 16.1% had non-esthetic restorations and 11.9% thought that their anterior teeth were protruding. Esthetic restora-
tion was found to be the most-performed treatment recently (29.0%) and whitening of teeth was the most-desired dental
treatment (49.0%). Gender, age and education level had an effect on satisfaction and received previous and desired den-
tal treatments for improvement of esthetic. Exist some ways how we can enhance patients smile. DSD - we can choose
desired shade color form location and teeth visibility degree during smile we can show digital version of final restoration
to patient DSD esthetically involves the patients in the restorative or smile enhancement process, making them the co-
designer of their own treatment by sharing objectives, expressing their desires and expectations with the restorative
team. The interaction between patient and dental specialist is improved by photos and videos taken at several steps of
the treatment. Anteriores — patient can choose tooth design from special catalogue. Whitening is the most common es-
thetic dental procedure. There are many whitening options are now available. For example Laser whitening technique in
which gums are covered with rubber and a bleaching chemical is applied on the teeth. Veneers are ultra-thin, custom-
made porcelain laminates that are bonded directly to the teeth. They are an option for closing gaps, enhance the shape, or
change the color of teeth that do not respond well to whitening procedures. In the majority of the cases, some level of
tooth reduction is necessary for optimal results. Full crowns — metal ceramic , all ceramic (Hot press ceramic, E-Max
ceramic), zirconium ceramic. Gum lift is aesthetic dental procedure that raises and sculpts the gum line. The procedure
involves reshaping the tissue and/or underlying bones to create the appearance of longer or more symmetrical teeth. In
older patient we can enhance there esthetic by RDP. Press-ceramic offers excellent fit, form and function combined
with high strength of 400 MPa. The material is supplied in four levels of translucency and two sizes. The resulting resto-
rations exhibit lifelike esthetics, independent of the shade of the preparations. Press ceramic is used to produce single-
tooth restorations, bridges for the anterior and premolar region and implant superstructures.

Abbreviations: DSD — Digital smile design. RDP- Removable dental prosthesis
Key words: Anteriores, Bleaching , Veneers, Full crowns, Press-ceramic, Zirconium ceramic.
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Summary

Ameloblastoma is regarded as a slow growing benign odontogenic tumor of the jaw exhibiting a locally aggressive be-
havior, evident by the facial disfigurement it causes. The challenges in the management of Ameloblastoma are to pro-
vide complete excision without recurrence and reconstruction of the defect with good functional and aesthetic outcome.
After reviewing 10 cases (5 each, treated conservatively and surgically respectively), it has lead us to believe that radi-
cal surgical resection of Ameloblastoma followed by reconstruction of the defects is the most desirable treatment ap-

proach.

Key words: Ameloblastoma, Enucleation, Resection, Reconstruction.

Introduction

Odontogenic tumors are the ones that arise from odonto-
genic / tooth forming tissues, they present with diverse his-
topathological and clinical behavior. According to the defi-
nition of WHO, odontogenic tumors are defined as a local-
ly invasive polymorphic neoplasia that often has a follicu-
lar or plexiform pattern in a fibrous stroma. Its behavior
has been described as being benign but locally aggressive.
Majority occurs in the body and ramus of the mandible,
accounting for 75-80% cases and the left 20-25% are found
in maxilla, predominantly in canine and premolar region,
which in some cases even extend into the maxillary sinus
and floor of the nose. Ameloblastoma presents with equal
frequency in both sexes.

65 % occurs in 20-50 years of age with half in the 3rd and
4th decade of life. Clinically Ameloblastoma is classified
into: unicystic, solid or multicystic, peripheral, and malig-
nant. Ameloblastoma is histologically classified into a
plexiform, follicular, desmoplastic, granular cell, basal cell
and acanthomatous. Radiologically it presents as a unilocu-
lar or multilocular lesion, ideally referred to as "soap bub-
ble appearance". In most cases the tumor is asymptomatic,
presenting as an incidental finding on orthopantomography
(Nemsadze, 1995).

Ameloblastomas are often associated with the presence of
unerupted teeth (Lambrecht, et al., 2008). Symptoms in-
clude painless facial swelling and deformity, malocclusion,
loose teeth, ill-fitting dentures, periodontal diseases or ul-
ceration. Pain may be present if the swelling impinges on
the vital structures. Ameloblastomas are usually treated
with two therapy strategies a conservative treatment for
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less aggressive and smaller lesions and Radical procedures
for larger lesion which later require reconstruction of the
defect.

Conservative treatment is usually carried out in patients
who present with smaller lesions. After confirmation of the
diagnosis of Ameloblastoma based on excisional biopsy of
the lesion, it is further treated by enucleation and bone cu-
rettage including the surrounding healthy bone. Precaution
is taken to avoid damage to the inferior alveolar nerve
while curetting the bony canal in mandibular posterior re-
gion.

Radical surgery is an operative treatment modality per-
formed under general anesthesia, where the tumor is com-
pletely resected (segmental and marginal) with removal of
blood supply, lymph nodes and also adjacent normal bone
leaving a tumor free margin of 1.8 - 2cm. The large muti-
lating bony and soft tissue defects are reconstructed using
bony grafts (iliac crest, allogenic bone material) and recon-
struction plates (titanium).

Management of Ameloblastoma has always been challeng-
ing. The slow growing, locally invasive nature of the tumor
along with its high recurrence rate (15-25% after radical
treatment and 75-90% after conservative treatment) makes
conservative treatment a questionable approach for the
management of Ameloblastoma.

Owing to the recent advances in various surgical tech-
niques like microsurgery and additive post-operative treat-
ment modalities like radiotherapy and chemotherapy, radi-
cal surgical resection of Ameloblastoma followed by re-
construction of the defects has become the most desirable
treatment approach.

Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016



https.//www.caucasushealth.ge

Materials and Methods:

Between 2010 and 2013, 10 patients diagnosed with
Ameloblastoma (8 males and 2 females) in the depart-
ment of Oral and Maxillofacial Surgery were included
in this study. The age group ranged from 30-60 yrs. Ac-
cording to the clinical and radiological data the tumors
found in these patients were basically of two types, uni-
cystic and multicystic. The tumor arose from mandibular
anterior, ramus and molar region in 8 patients and the
remaining 2 patients presented with tumors in maxillary
canine and premolar region.

Table I. Patient demographic and clinical data

Pa- Age Gen- Localization
tient der
1 45 Male Maxilla, premolar region
2 42 Female | Mandible, crossing midline
3 53 Male Mandible, anterior region
4 40 Male Mandible, ramus area
5 38 Male Mandible, area of the 3rd molar
teeth
6 55 Male Mandible, posterior region
7 60 Female | Mandible body
8 38 Male Mandible, anterior region
9 36 Male Maxillary canine region
10 52 Male Mandible, posterior region

Attributing to the clinical, histological and radiological ex-
aminations the following treatment modalities were em-
ployed, radical surgery and Conservative treatments. Half
of the cases were treated surgically and the remaining con-
servatively, hence dividing them equally into two study
groups namely Group I (treated conservatively) and Group
II (treated by radical surgery).

Figure 1. Patient with Ameloblastoma

The 5 Patients of Group [ which
included 2 unicystic and 3 mul-
ticystic ameloblastomas, under-
went enucleation with bone cu-
rettage where the infected bone
along with the tumor was re-
moved using spoon curettage and
bone ronger and the bone edges
were smoothened using round
" diamond burr to enhance the post
-operative healing.

The 5 patients of Group II which
included 4 multicystic and 1 unicystic ameloblastomas,
were treated by radical surgical approach. After complete
resection of the involved jaw, the defects were reconstruct-
ed using iliac crest bone graft, allogenic bone material and
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titanium plates.

The recurrence rate in both the study groups were evaluated
by clinical and radiological follow up every 6 months over
a period of 3 years.

Results:

This study included 10 patients (8 males & 2 Females) in
the age group of 30-60 years. The follow up period ranged
from 6 months to 3 years. The particulars of the patients are
presented in Table 1.

The postoperative follow-up in Group I revealed unsatis-
factory healing with recurrence in 4 patients (3multicystic,
1 unicystic), except for 1 patient (unicystic Ameloblasto-
ma) where the conservative treatment was successful with
uneventful healing and no recurrence. The 4 patients who
presented ineffective response to conservative treatment
were kept under observation and were regularly followed
up.

The postoperative follow-up (clinical & radiological) in
Group II showed uneventful healing without recurrence in
4 patients (3 Multicystic, 1 Unicystic ) except (multicystic),
where the patient presented with serious infection due to
poor general health condition and smoking habit which
necessitated continuation of antibiotics and drainage with
regular irrigation.

Table II. Analytical results for Group I

Pa | Age | Gen- | Locali- Type Results &
tie der zation Prognosis
nt
1 45 | Male | Maxilla Mul- Ineffective
ticystic
2 42 | Fe- Mandi- Mul- Ineffective
male | ble ticystic
3 53 | Male | Mandi- Uni- Very Effective
ble cystic
4 40 | Male | Mandi- Mul- Ineffective
ble ticystic
5 38 | Male | Mandi- Uni- Ineffective
ble cystic
Table III. Analytical results for Group II
Pa- | Age | Gen | Locali- Type Results &
tie der zation Prognosis
nt
1 55 Mal | Mandi- Mul- Very effective
e ble ticystic
2 60 Fe- Mandi- Mul- Effective
male | ble ticystic
3 38 Mal | Mandi- Uni- Very Effective
e ble cystic
4 36 Mal | Maxilla Mul- Very Effective
e ticystic
5 52 Mal | Mandi- Mul- Ineffective
e ble ticystic
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The results of both the treatment modalities in the respective
subgroup of patients were classified as very effective, effective
and ineffective based on their postoperative healing and recur-
rence rates. The study Group I treated conservatively presented
4 patients with ineffective results and 1 patient with very effec-
tive result. The study Group II treated with Radical surgery and
reconstruction presented 3 patients with very effective, 1 effec-
tive and 1 patient with ineffective results.

Figure 2. OPG of the patient reveals a large multilocular radio-
lucency (Arrow pointing to the Soap-Bubble appearance of the
tumor)

Discussion

Gorlin identifies Cusack as the first person to identify
Ameloblastoma in 1827. Falkson gave a detailed descrip-
tion in 1879. The first histopathologic description was
given by Wedl (1853) who called the tumor cystosarcoma
or cystosarcoma adenoids and thought that it could have
arisen from the tooth bud / dental lamina. Wagstaffe
(1871) gave the first histological drawing. Malassez
(1885) introduced the term ‘adamantine epithelioma,
while  Derjinsky  (1890) introduced the term
‘adamantinoma’. However, this term has become obsolete
and has to be avoided. Ivy and Churchill in 1930 encour-
aged the use of the term ‘ameloblastoma’ which is the
preferred terminology till date (Punnya, 2011).

Ameloblastoma, although rare, is the most common odon-
togenic tumor accounting for 1% of all tumors in the head
and neck region and around 11% of all odontogenic tu-
mors (Adebiyi, Ugboko, Omoniyi-Esan, Ndukwe, &
Oginni, 2006). In the newest classification by the World
Health Organization, variants of ameloblastoma are cate-
gorized on the basis of characteristics, such as the age at
presentation, location in the body, imagining features,
clinical behavior and prognosis. Thus, the plural term
ameloblastomas is used to describe this family of diseases
(Reichart, Philipsen, & Sciubba, 2006). Ameloblastomas
are classified as either extraosseous (peripheral) or in-
traosseous. Peripheral ameloblastomas manifest as a ses-
sile or pedunculated slow-growing mass that is confined
to the gingiva or alveolar mucosa with no involvement of
underlying bone. Intraosseous ameloblastomas arise in the
jaw and are further classified as unicystic, desmoplastic
and mixed cystic and solid. “The mixed cystic and solid

E ISSN 2449-2450

74

form demonstrates more aggressive behavior and is more
likely to recur than unicystic and desmoplastic ameloblas-
tomas.” Larsson and Almeren report the incidence of ame-
loblastoma in Sweden as 0.3 cases per million per year.
The average age of patients with intraosseous ameloblas-
toma has been reported to be 39 years and appears equal
frequency between sexes, although a higher frequency in
females than in males has been described." Our study
groups had findings similar to that of Fregnari et al
(Fregnani, et al., 2010), 80% of the tumors were located in
mandible, 70% were located in the area of molars or the
ascending ramus, 20% in the premolar region and 10% in
the anterior region.5 About 10-15% of ameloblastomas
are associated with a nonerupted tooth (Lambrecht, et al.,
2008).

Ameloblastoma was known for its high recurrence rate if
excision was incomplete. Therefore the treatment of

| choice is surgical excision with wide free margins. The

traditional approach for a mandibulectomy is through a lip
-splitting incision and though it has the disadvantage of
post-operative morbidity; it gives a better exposure for
complete tumor removal. Some authors such as Derderian
et al (Derderian, Gurtner, & McCarthy, 2004) use a less
invasive incision which avoid troublesome outcome of the
lip-splitting. They utilize a Risdon incision and this was
combined with intra-oral incision which gives a less post-
operative morbidity and more cosmetic outcome
(Derderian, Gurtner, & McCarthy, 2004). A new tech-
nique of removal of large ameloblastoma with immediate
reconstruction by using only an intra-oral incision. It has
the advantages of removing and repositioning of the man-
dible intra-orally and therefore allows removal of the le-
sion and reconstruction procedure to be done simultane-
ously. Facial scar and damage to the marginal mandibular
nerve that innervates the lips can also be avoided via this
technique.

However, extensive tumors require a more radical ap-
proach. The amount of resection is variable and depends
on the site and extension of the tumor. All the Patients
included in our study presented with locally advanced tu-
mors, already infiltrating the surrounding soft tissue. Ac-
cording to our study, the results of conservative treatment
in these cases were not satisfactory as they resulted in lo-
cal recurrent tumors making further surgical treatment
even more complicated resulting in cosmetic and speech
deficits.

On the other hand radical surgical treatment modalities
were successful in complete resection of the tumors in
most of the patients. Although the challenging aspect of
this treatment modality is the reconstruction of post-
surgical defects. These defects have to be managed deco-
rously for the success of the treatment restoring adequate
functional and aesthetic outcome assuring good mental
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and social wellbeing of the patient. Postsurgical defects in
the maxillary region predispose the patient to hypernasal
speech, impaired masticatory function, fluid leakage into
the nasal cavity, and various degrees of cosmetic deformi-
ty. Mandibular resection can prove to be devastating to
mastication, deglutition, phonation, and oral competence.
Moreover, the mandible frames the lower third of the face

and represents a major component of the human appear- ¥

ance. Satisfactory reconstruction of complex jaw defects,
especially in a single-step procedure, is therefore a surgical
challenge. For benign tumors, the bone grafts have become
a reliable source during the last few years in osseous re-
construction. The fibula, scapula and iliac crest are the
commonly chosen donor sites to reconstruct mandibular or

maxillary defects. For reconstruction of defects in the man- ¥

dible we preferred iliac crest bone grafts, as it provides a
good quality of bone in sufficient amount.

Figure 3. Intraoperative view of the Mandible with
Ameloblastoma

Figure 5. The defect fixed with titanium plate and screws

E ISSN 2449-2450

E.

In our follow-up regime, patients were scheduled for clini-
cal and radiological examination half yearly for the first 3
years followed by once a year there after. We suggest a
long follow-up period for at least 10 years as recurrence
may also appear years after primary surgery.

In conclusion, Radical surgical resection of ameloblastoma

y followed by reconstruction of the defects is the most desir-

able treatment approach. The challenge in the management
of large ameloblastoma of the mandible is not only to ex-
cise the tumor completely in order to prevent recurrence

" but also to provide the best aesthetic and functional out-

come through various reconstruction methods.

The above results establish the effectiveness of conserva-
tive treatment to be 20%, in contrary to the radical surgical
treatment with 80% effectiveness.

Figure 6. Postop-
erative X-ray
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The Phenomenon of Fetal Liver Regeneration Activity After Liver Resection
Davit Tophuria', Inga Kakhniashvili?, Levan Benashvili’, Maia Matoshvili *, Nino Adamia’

Thilisi State Medical University, Tbilisi, Georgia

Departments: Human Normal Anatomy', Clinical Skills?, Topography Anatomy’, Dermato-Venereology*, Pediatric’
1Supervisor MD, PhD, Associate Professor; ’MD, PhD Student; * MD, PhD, Assistant Professor; 4MD, PhD; °MD,
PhD

Background: The process of liver regeneration is very complex and is dependent on the etiology and extent of liver
damage and the genetic background. Liver regeneration is still not fully understood. The liver is a unique organ, and
first in line, the hepatocytes encounter the potential to proliferate during cell mass loss. This phenomenon is tightly
controlled and resembles in some way the embryonic co-inhabitant cell lineage of the liver, the embryonic hematopoi-
etic system. Methodology: The experimental research was conducted on white lab rats. The animals were divided in
two groups. First group consists of fetal rats (two weeks old), second group — 5 month age mature female rats. In both
of groups was done 25% resection of liver tissue. After 24, 48 and 72 hours was investigated time of maximal activity
of DNA, mitochondria synthesis and hepatocytes proliferation. Results: Laboratory investigations were shown, that
after 24 hours in 1-st group was significant increase of mitochondria synthesis. After 48 hours in 1-st group of experi-
mental animals was not changes of hepatocyte size, while in 2-nd group were seen hepatocyte enlargement and tempo-
rary increase in numbers of lysosomes, autophagosomes, and micro bodies. There was the different commencement of
DNA synthesis and mitosis in the hepatocytes of 1-st with later extension in the hepatocytes of 2-nd group. Thus, the
time of maximal activity was indicated in 1-st group much more earlier than in 2-nd group of experimental animals.

Key words: Liver, Regeneration, Hepatocyte.
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Prenatal Hypoxia Influence on Liver Tissue Homeostasis
Davit Tophurial, Inga Kakhniashvili?, Levan Benashvili’, Maia Matoshvili *

Thilisi State Medical University, Tbilisi, Georgia
Departments: Human Normal Anatomy', Clinical Skills?, Topography Anatomy’, Dermato-Venereology*
lSupervisor MD, PhD, Associate Professor; MD, PhD Student; *MD, PhD, Assistant Professor; “MD, PhD

Background: Oxygen deficiency of the fetus can be followed by impairment of liver functioning. Prenatal hypoxia in-
duces mitochondrial dysfunction in the fetal liver cells in experimental animals. Oxidative stress can be generated by
several conditions, such as, prenatal hypoxia, maternal under-and over nutrition, and excessive glucocorticoid expo-
sure. By linking oxidative stress with dysregulation of specific liver functions and tissue growing, we may be able to
develop therapeutic strategies that protect against organ dysfunction. Methodology: In experimental research was per-
formed artificial prenatal hypoxia on white laboratory rats. After prenatal hypoxia modeling was examined as new-
born, as well as 4-weeks of age animals and detected that their body weight, ultimate liver weight and relative liver
weight (in adult animals) decrease. Results: Investigations shown, that artificial prenatal hypoxia cause decrease DNA -
synthetic activity of hepatocytes and intensify free-radical oxidation in the liver of newborn animals, inducing nucleo-
lus number decrease in hepatocytes. In adult animals detect, also, reducing of hepatocytes size and their nucleolus area,
increase number of binuclear hepatocytes. Thus, we can conclude, that prenatal hypoxia cause liver tissue homeostasis
failure in both postnatal as well as in adult period.

Key words: Hypoxia, Liver
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Liver Isolated Hepatocytes Transplantation with Usage of Hemosorbtion Methods and their Role During Acute
Hepatic Insufficiency
Davit Tophuria', Maia Matoshvili %, Inga Kakhniashvili®, Levan Benashvili*

Thilisi State Medical University Tbilisi, Georgia
Departments: Human Normal Anatomy', Topography anatomy?, Clinical Skills*, Dermato-Venereology*
lSupervisor MD, PhD, Associate Professor; “MD, PhD; *MD, PhD, Student; “MD, PhD, Assistant Professor

Background/Aim: According to current experimental and clinical data the principles of treatment of liver toxic illness :
liquidation of etiological factor; retention of the organism metabolism on such necessary level which provides the organ
function recovery and stimulation of reparative regeneration processes in the toxically damaged liver. Complex method
of treatment which unites hemosorbtion and cellular transplantation on one side will provide metabolism and he-
modinamics timely recovery, and on the other hand stimulation of the reparation regeneration of the damaged organ.
Methodology: In the experiment studies was conducted with usage of with 120 Wister Line white lab. rats with weight
170-200 g. The animals were divided in four groups. The animals of the first group after creation of the model of acute
liver damage was under examination without treatment. The animals of II group in the conditions of ethylene-ester mask
narcosis after three days of modeling was made one-time hemosorbtion. In III group animals the conditions of ethylene-
ester mask narcosis after three days of modeling occurred transplantation of allogenic hepatocytes , IV group animals
the conditions of ethylene-ester mask narcosis as well as II group animals were made one time hemosorbtion. Further-
more as well as in III group animals was conducted transplantation of allogenic liver isolated hepatocytes.
Results/Conclusion: after modeling liver acute insuficincy on 3-7 day all animals of the control group died, with trans-
plantation method died - 70 %; with detoxication treatment method died —26%. And combined method of liver isolated
hepahocytes and with performing hemosorbtion methods died — 20%. The main reason of death was acute liver insuffi-
ciency which was caused by liver damage by toxic agent.

Key words: Hepatocyte, Transplantation, Incuficiency.
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Transplantation of The Hepatocytes (Hepatocytes Progenitor Cell) Serum and Liver-Cell Toxic Injury
Davit Tophurial, Maia Matoshvili®, Irakli Topuria3, Levan Benashvili*, Nino Adamia’, Eka Kurdadze®, Kakhaber Mosidze’

Thilisi State Medical University, Tbilisi, Georgia

Departments: Human Normal Anatomy', Dermato-Venereology”, Topography Anatomy”, Clinical Toxicology”, Foren-
sic Medicine™’, National medical center®

1Supel‘visor MD, PhD, Associate Professor; MD, PhD; *MD, PhD, Assistant Professor; “MD, PhD; *MD, PhD, Assis-
tant Professor; ®MD; '"MD, PhD, Assistant Professor

Background/Aims Carbon tetrachloride is a widely used model to study mechanisms of hepatic injury it causes hepato-
cyte injury that is characterized by centrilobular necrosis, the molecular mechanisms of injury is partially understood.
Methodology: 100 white Wister line rats were been selected as experimental animals. They were divided into the 3
groups. The animals of I group (n=20) have been used for modeling of acute liver failure by injection hepatocytotoxic
agent CCL4 “carbon tetrachloride”. In animals of II group (n=40) animals served as hepatocyte donors (progenitor
hepatocytes) for serum. III group (n=40) animals were used as control group. On the third day after liver toxic damage
was starting treatment by serum which was made from progenitor hepatocytes which were on reparative regeneration
activity, was injected and transplanted into abdominal cavity. Quantitative analysis of collagen in Sirius Red-stained
liver sections was performed by morphometric analysis. Results: The performed research has shown that our method
promotes reparative regeneration in toxically injured liver, and helps in organ function restoration. Micro morphological
studies have shown structure and function restoration in hepatocytes organelles (mitochondria and endoplasmic reticu-
lum), normalization of morphological and biochemical measurements. Conclusions: By analysis of our results we can
postulate that treatment of acute liver failure with our method (isolated hepatocyte transplantation and serum) induce
and stimulates reparative regeneration process in toxically damaged liver and it can be effective treatment method.

Key words: Progenitor, Transplantation, Liver.
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Albenza-Induced Granulomatous Hepatitis: a Case Report
Davit Tophuria', Maia Matoshvili®, Inga Kakhniashvili®’, Levan Benashvili®, Irakli Topuria’

Thilisi State Medical University Tbilisi Georgia

Departments: Human Normal Anatomy', Dermato-Venereology> Clinical Skills®>, Topography Anatomy®, National
medical center’

1Supervisor MD, PhD, Associate Professor; “MD, PhD; *MD, PhD, Student; “MD, PhD, Assistant Professor; "MD

Background: Drug-related hepatotoxicity is a common medical problem with implications for health systems. It consti-
tutes a cause of acute liver failure and, in many cases, is responsible for the rejection of new pharmacological agents dur-
ing efficacy and safety studies. Risk factors, as well as pathogenesis of drug-induced liver injury, are poorly understood.
The diagnosis of drug-induced liver injury is challenging; it is difficult to define the cause of drug hepatotoxicity due to
the heterogeneity of the clinical presentation and the absence of established criteria for accurate and reproducible identi-
fication of drug-associated liver toxicity. Case presentation: We report the case of a 35-year-old Caucasian woman ad-
mitted to our Unit with symptoms of acute hepatitis of unknown etiology. She was diagnosed with albenza-induced
granulomatous hepatitis after ruling out other possible causes, based on laboratory studies, liver biopsy, medical history,
detailed drug history, and spontaneous improvement of her liver biochemical profile after medication withdrawal. This
diagnosis was supported by the Council for International Organizations of Medical Sciences-Roussel-Uclaf Causality
Assessment Method, which showed a likely correlation between hepatocellular damage and drug toxicity as the etiology.
Conclusions: Our patient’s suspected diagnosis was albenza-induced granulomatous hepatitis with confirmatory histo-
logic pattern. This case deserves particular attention due to the wide use of albenza in agricultural regions and the preva-
lent medical issue of drug-related hepatotoxicity.

Key Words: Albenza, Hepatitis.
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Hepatoprotective Effects of Berberine on Carbon Tetrachloride-Induced Acute Hepatotoxicity in Rats
Davit Tophurial, Maia Matoshvili, Inga Kakhniashvili®, Levan Benashvili*

Thilisi State Medical University, Tbilisi, Georgia
Departments: Human Normal Anatomy', Dermato-Venereology 2. Clinical Skills *, Topography Anatomy*
lSupervisor MD, PhD, Associate Professor; MD, PhD; *MD, PhD Student; “MD, PhD, Assistant Professor

Background: Berberine is an active compound in Coptidis Rhizoma (Huanglian) with multiple pharmacological activi-
ties including antimicrobial, antiviral, anti-inflammatory, cholesterol-lowering and anticancer effects. The present study
aims to determine the hepatoprotective effects of berberine on serum and tissue superoxide dismutase (SOD) levels, the
histology in tetrachloride (CCl4)-induced liver injury. Methods: Sprague-Dawley rats aged seven weeks were injected
intraperitoneally with 50% CCIl4 in olive oil. Berberine was orally administered before or after CCl4 treatment in vari-
ous groups. Twenty-four hours after CCl4 injection, serum alanine aminotransferase (ALT) and aspartate aminotransfer-
ase (AST) activities, serum and liver superoxide dismutase (SOD) activities were measured. Histological changes of liv-
er were examined with microscopy. Results: Serum ALT and AST activities significantly decreased in a dose-dependent
manner in both pre-treatment and post-treatment groups with berberine. Berberine increased the SOD activity in liver.
Histological examination showed lowered liver damage in berberine-treated groups. Conclusion: The present study
demonstrates that berberine possesses hepatoprotective effects against CCl4-induced hepatotoxicity and that the effects
are both preventive and curative. Berberine should have potential for developing a new drug to treat liver toxicity.

Key Words: CCIl4, Hepatotoxicity, Liver.
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Clinical Experience of Pemphigus Vulgaris in Georgian Patients
Maia Matoshvili ', Davit Tophuriaz, Inga Kakhniashvili®, Levan Benashvili*

Thilisi State Medical University, Tbilisi, Georgia
Departments: Dermato-Venereology', Human Normal Anatomy?, Clinical Skills’, Topography Anatomy*
'MD, PhD; 2Supervisor MD, PhD, Associate Professor; MD, PhD Student; *MD, PhD, Assistant Professor

Background: Pemphigus vulgaris (PV) is an autoimmune bullous disorder characterized by autoantibodies directed
against desmoglein 3. The aim of the study was to assess the clinical and histological profile and treatment outcomes in a
consecutive group of patients with pemphigus vulgaris followed in our clinic. We performed a clinical based study on 26
patients with pemphigus vulgaris seen between 2012 and 2015 years. The gender of patients was 18 female (69%) and 8
male (31%). The mean age of onset of PV was 45 years. The areas of involvement: 26 (100%) oral, 19 (73%) skin, 7
(26.9%) genital, 6 (23.1%) nasal, <20% pharyngeal, ocular, laryngeal, anal, or esophageal involvement (in descending
order). 28 (90.3%) of 31 biopsies in 25 patients were consistent with PV. 21(80.8%) achieved complete remission with
a median duration of 18 months. The medications used were prednisone, dapsone, azathioprine and for locally treatment
topical corticosteroids, cyclophosphamide, oral methyl prednisolone and tetracycline. The median time needed to
achieve complete remission after the first visit was 9 months. Results: The majority of PV patients were females. Mid-
dle age was the time at which the disease most often presented. The oral cavity was involved in all cases over the course
of the disease. Histological examination of biopsy material confirmed the diagnosis of PV most reliably. Complete re-
mission was achieved in the majority of patients using combinations of medications.

Key words: Pemphigus, Skin.
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Importance of Hand Eczema in Georgian Population
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Background: Hand eczema, also known as hand dermatitis, is an inflammatory, not contagious skin condition affecting
up to 10% of the population. It is characterized by signs of erythema, vesicles, papules, scaling, fissures, hyperkeratosis,
and symptoms of itch and pain. It has a major effect on people’s work, social lives and self-esteem. Hand eczema re-
sults from a combination of both internal and external factors. It is the most frequent occupational skin disease. The
irritant nature of some chemicals means that hand eczema is particularly common in people with jobs involving clean-
ing, catering, hairdressing, healthcare and mechanical work. The aim of the study was to elucidate the importance
of hand eczema in Georgian population. The questionnaire was given to 1500 individuals aged 20-65 years, randomly
selected from the population. Individuals considering themselves to have had hand eczema within the previous 12
months were invited to a dermatological examination including patch testing. 721 persons (48%) participated in the
study. The 1-year period prevalence of hand eczema was estimated to be about 11% and it was twice common among
females than among males. The most common type of hand eczema was irritant contact dermatitis (42%), followed
by atopic hand eczema (31%) and allergic contact dermatitis (20%). The most common contact allergies were
to nickel, cobalt, fragrance-mix, balsam of Peru and colophony. Comparing these results with a 20-year earlier study
on hand eczema, an increased prevalence, especially of atopic hand eczema, was found. The only occupational group
that reported a significantly higher period prevalence of hand eczema was service workers. Of all occupations, cleaners
had the highest period prevalence 35%. Hand eczema was more common among people reporting some kind of occupa-
tional exposure. The most harmful exposure turned out to be to unspecified chemicals, water and detergents and dust and
dry dirt. Hand eczema was shown to be a long-lasting disease with a relapsing course. 67% of the patients had consulted
a doctor and 32% had been on sick-leave at least once because of their hand eczema. Results: Treatment with topical
steroids was reported by 57%, emollients by 90%. Frequent itching was reported by 60% of the patients. 81% experi-
enced some kind of disturbance of their daily life considered to be caused by the hand eczema. A multiple logistic re-
gression analysis revealed that the most important predictive factor for hand eczema was a history of childhood eczema.
Number two was female sex, followed by occupational exposure, a history of atopic dermatitis and/or asthma and a ser-
vice occupation.

Key words: Eczema, Erythema.
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Metabolism and its Biomedical Significance
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Background:Metabolism-the entire network of chemical reactions carried out by living cells. Metabolism also includes
coordination, regulation and energy requirement. Metabolites: small molecule intermediates in the degradation and
synthesis of polymer. Metabolism is a term that is used to describe all chemical reactions involved in maintaining the
living state of the cells and the organism. Metabolism can be conveniently divided into Catabolism (the breakdown of
molecules to obtain energy) and Anabolism (the synthesis of all compounds needed by the cells). Energy formation is
one of the vital components of metabolis. Metabolism is the entire network of chemical reactions carried out by living
cells. Metabolites are the small molecules that are intermediates in the degradation or biosynthesis of biopolymers. The
term intermediary metabolism is applied to the reactions involving these low-molecular-weight molecules. It is
convenient to distinguish between reactions that synthesize molecules (anabolic reactions) and reactions that degrade
molecules (catabolic reactions). Anabolic reactions: are those responsible for the synthesis of all compounds needed for
cell maintenance, growth, and reproduction. These biosynthesis reactions make simple metabolites such as amino acids,
carbohydrates, coenzymes, nucleotides, and fatty acids. They also produce larger molecules such as proteins,
polysaccharides, nucleic acids, and complex lipids. In some species, all of the complex molecules that make up a cell are
synthesized from inorganic precursors (carbon dioxide, ammonia, inorganic phosphates, etc.). Some species derive
energy from these inorganic molecules or from the creation of membrane potential. Photosynthetic organisms use light
energy to drive biosynthesis reactions. Catabolic reactions: degrade large molecules to liberate smaller molecules and
energy. All cells carry out degradation reactions as part of their normal cell metabolism but some species rely on them as
their only source of energy. Animals, for example, require organic molecules as food. The study of these energy-
producing catabolic reactions in mammals is called fuel metabolism. The ultimate source of these fuels is a biosynthetic
pathway in another species. Keep in mind that all catabolic reactions involve the breakdown of compounds that were
synthesized by a living cell—either the same cell, a different cell in the same individual, or a cell in a different organism.
There is a third class of reactions called amphibolic reactions. They are involved in both anabolic and catabolic
pathways. Method: write ups and journals and various research done by various persons was used and articles on the
Conclusion: Anabolic internet was also used and biochemistry textbooks by different authors pertaining to the topic.
reactions use small molecules and chemical energy in the synthesis of macromolecules and in the performance of cellular
work. Solar energy is an important source of metabolic energy in photosynthetic bacteria and plants. Some molecules,
including those obtained from food, are catabolized to release energy and either monomeric building blocks or waste
product.

Key words: Anabolism and Catabolism
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Background: The use of enzymes in the diagnosis of disease is one of the important benefits derived from the intensive
research in biochemistry since the 1940's. Enzymes have provided the basis for the field of clinical chemistry. It is, how-
ever, only within the recent past few decades that interest in diagnostic enzymology has multiplied. Many methods cur-
rently on record in the literature are not in wide use, and there are still large areas of medical research in which the diag-
nostic potential of enzyme reactions has not been explored at all. This section has been prepared by Worthington Bio-
chemical Corporation as a practical introduction to enzymology. Because of its close involvement over the years in the
theoretical as well as the practical aspects of enzymology, Worthington's knowledge covers a broad spectrum of the sub-
ject. Some of this information has been assembled here for the benefit of laboratory personnel. This section summarizes
in simple terms the basic theories of enzymology. Overview Enzymes, in general, provide speed, specificity, and regula-
tory control to reactions in the body. Enzymes are usually proteins that act as catalysts, compounds that increase the rate
of chemical reactions. The study of the evolution of proteins has been traditionally undertaken from a sequence and
structural point of view. However any attempt to understand how protein function changes during evolution benefits
from consistent definitions of function and robust approaches to quantitatively compare them. Microbes utilize enzymes
to perform a variety of functions. Enzymes are biocatalysts working as highly efficient machines at the molecular level.
In the past, enzymes have been viewed as static entities and their function has been explained on the basis of direct
structural interactions between the enzyme and the substrate. A variety of experimental and computational techniques,
however, continue to reveal that proteins are dynamically active machines, with various parts exhibiting internal mo-
tions at a wide range of time-scales. Increasing evidence also indicates that these internal protein motions play a role in
promoting protein function such as enzyme catalysis. Moreover, the thermo dynamical fluctuations of the solvent, sur-
rounding the protein, have an impact on internal protein motions and, therefore, on enzyme function. The function of
enzymes is described as their ability to catalyze biochemical reactions according to the Enzyme Commission (EC). This
dissertation explores aspects of the chemistry and evolution of a small class of enzymes catalyzing geometrical and
structural rearrangements between isomers, the isomerizes. Method: Articles and thesis from the internet was used, bio-
chemistry textbooks by different authors with different opinion on the topic was specially analyzed in these work.
Conclusion: Since the pace of biochemical reactions is not so quick in absence of enzymes, thus, the enzymes can be
considered as catalysts that speed up the reactions such that the time can be shortened from years to seconds. Next to
catalytic properties, enzymes have also the property to increase the pace of reaction without influencing the chemical
equilibrium; hence, the final energy of products is not changed, though the activation energy is reduced for the purpose
of increase the rate of reaction. Hence, the enzymes are catalysts that speed up the rate of reaction by mean of reduction
of activation energy and preservation of chemical equilibrium of reactants and products. The scope of this dissertation
was to understand more about it chemistry .They also serve in various applications for biotechnology and chemical syn-
thesis However, the study of the evolution of enzyme function needs also to be informed by mechanistic data (Furnham
et al., 2012a; Nath et al., 2014).

Key words: Enzymes, Catalysis, substrates.
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Synthesis of New Cyclen-Peptide Conjugations
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Macrocyclic polyamines have wide biological and medicinal applications. The new methodologies for their selective
functionalization are of high interest due to their importance for a variety of diagnostic and therapeutic pharmaceuticals
(Aoki S., Kimura E.,1999; Bradshaw J.S. et al, 1993) and in the development of new MRI (Magnetic Resonance Imag-
ing) contrast agents (Caravan P., 1999). Recently, cyclen-based bifunctional chelators have attracted much interest in
cancer therapy (Liu S., Edwards D.S., 2001). On the other hand, L-DOPA (3,4-dihydroxyphanylalanine) derivatives play
a crucial role in the therapy of Parkinson disease (PD) as they increase the BBB penetration capacity of DOPA, which is
well known medicine in the treatment of PD since 1960s. The DOPA peptidomimetics with amino acid kross-linked via
oxygen atom were prepared and their antioxidant activities were studied (Bazzarri B. M. et al., 2015). After the synthe-
sis, the crude products (dipeptides, cyclen-dipeptides, DOPA-dipeptides, DOPA-dipeptide-DOPA and cyclen-DOPA)
were purified by RP-HPLC using an 100 min (3 ml/min) gradient from 0 to 100% CAN. For identification of synthe-
sized compounds were analyzed by MALDI-TOF-MS spectrometer.In our current works, the new small peptide func-
tionalized cyclen and DOPA derivatives were synthesized: cyclen-HisHis, cyclen-AspHis, cyclen-GluHis, DOPA-
HisHis, as well as their Cu(Il) and/or Zn(II) coordination compounds were prepared. The solid-phase synthesis strategy
was used for preparation of new compounds. Synthesized cyclen- and DOPA-oligopeptide hybrid conjugations were pu-
rified by HPLC and analyzed using MS-ES spectrometer. The His-rich cyclen conjugations could be serve as DNA,
ATP and other biomolecules recognition models, as bifunctional molecules (protein interaction and metal chelation) in
metal chelation therapy approach and polyphenolic DOPA derivatives, as metal chelators and radical scavengers. Cyto-
toxicity testing on mammalian cells in vitro showed that they are non-toxic compounds, now their anticancer and antiox-
idant activity testing is under experiment. The new small peptide functionalized cyclen and DOPA derivatives - cyclen-
HisHis, cyclen-AspHis, cyclen-GluHis, DOPA-HisHis, as well as their Cu(Il) and/or Zn(Il) coordination compounds
were prepared. Experiments were carried out using the XCELLigence RTCA DP instrument (Roche Diagnostics GmbH,
Mannheim, Germany) which was placed into a incubator (37 °C and 5% CO,). Cell proliferation and cytotoxicity experi-
ments were performed using modified 16-well plates (E-plate, Roche Diagnostics GmbH, Mannheim, Germany). Micro-
electrodes were attached at the bottom of the wells for impedance-based detection of attachment, spreading and prolifer-
ation of the cells. Initially, 100 pL of cell-free growth medium (10% FBS, 1% MEM) was added to the wells. The solid-
phase synthesis strategy was used for preparation of new compounds. Synthesized cyclen- and DOPA-oligopeptide hy-
brid conjugations were purified by HPLC and analyzed using MS-ES spectrometer. The in vitro testing of cytotoxicity
showed that cyclen-dipeptide and Dopa hybrids are non-toxic compounds for cell line Hep G2 - ATCC® HB-8065™
(cells are derived from human liver) and HEK-293T - ATCC® CRL-11268™ (epithelial cells derived from kidney of
human fetus), and their antioxidanr and anticancer activities will studied based on the obtained toxicity results.

Abbreviations: Cyclen - 1,4,7,10-tetraazacyclododecane; L-DOPA - 3,4-dihydroxyphenylalanine,; Cyclen-HisHis-OH-
10-(carboxymethyl-histidyllhistidine)-1,4,7, 10-tetraazacyclododecane,; Cyclen-AspHis-OH- 10-(carboxymethyl-
aspartylhistidine)-1,4,7,10-tetraazacyclododecane; Cyclen-GluHis-OH- 10-(carboxymethyl-glutamylhistidine)-1,4,7,10-
tetraazacyclododecane; DOPA-HisHis-OH- 3,4-dihydroxyphenylalanine-6-histidylhistidine.

Key words: peptide, cyclen, L-DOPA, macrocyclic, cytotoxicity, synthesize, derivative, anticancer, chromatogram.
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Summary

Acute liver failure (ALF) is defined as the development of impaired hepatic synthetic function with coagulopathy and
the development of hepatic encephalopathy in the absence of underlying liver disease in less than 2 to 3 month time.' In
the setting of ALF, hepatic encephalopathy may be associated with life-threatening cerebral edema, whereas by contrast
this association is absent in patients who have chronic liver failure with encephalopathy. The recovery from the loss of
functional liver mass in acute liver injury occurs more readily than in the chronic setting because of the lack of long-
standing fibrosis and portal hypertension, and the host’s overall better nutritional status. Therefore, if the individual can
be supported properly throughout the acute event, and the inciting injury is removed or ameliorated, recovery will fol-
low the rapid regeneration of liver cells. For those in whom spontaneous recovery is not possible, liver transplant may
be life-saving. In this review, we outline the causes and clinical manifestations of acute liver failure and discuss current

approaches to patient care.

Abbreviation: ALF- Acute Liver Failure

Key words: Acute liver failure, fulminant hepatic failure, cerebral edema, coagulation abnormalities

ETIOLOGY AND PATHOGENESIS

Acetaminophen hepatotoxicity was recognized early to be
an important cause of fulminant hepatic failure’ and re-
mains the most common cause. Acetaminophen is metabo-
lized by the cytochrome P450 system with production of
an unstable reactive metabolite N-acetyl P-
benzoquinoneimine (NAPQI) which is rapidly inactivated
by conjugation with glutathione. In over dosage, as gluta-
thione stores are depleted accumulation of the active me-
tabolite causes cell damage. This cell damage can be pre-
vented by sulphydryl donors such as cysteamine, methio-
nine and NAPQI. Fewer patients progressed to grade 4
encephalopathy and the mortality was lower in those cases
receiving late N-acetylcysteine (NAC) administration com-
pared with other cases presenting at a similar time after the
overdose and with similar prolongation of the prothrombin
time.’More recently preliminary analysis of a randomized
clinical trial of late NAC administration has also shown a
lower mortality in the treated cases. Improvements in
survival with the later use of NAC, when most of the
acetaminophen has been cleared, probably results from
mechanisms unconnected with the direct binding of
NAC to the reactive metabolite.

Viral hepatitis is the most common cause of fulminant
hepatic failure worldwide with fulminant hepatitis B
virus the most prevalent variety in many areas. A fulmi-
nant course is more common in the presence of co infec-
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tion of hepatitis D with hepatitis B virus, but may also
be related to an enhanced antibody response to the virus.
Compared with cases of uncomplicated acute viral hep-
atitis, those with a fulminant course have a higher anti-
HBc titer and more rapid clearance of HBsAg from se-
rum which may lead to antigen-antibody complex depo-
sition in hepatic sinusoids and ischemic necrosis of
hepatocytes. Pathogenetic mechanisms of fulminant
hepatitis A and E are unknown but significant differ-
ences occur in the clinical course and complication rates
between the three types. Thus fulminant viral hepatitis
A has a shorter duration before the onset of encephalo-
pathy, a lower peak prothrombin time and cerebral ede-
ma is less common compared with presumed E where
the patients tend to be older, with a slower onset of en-
cephalopathy and a worse mortality.

Idiosyncratic drug reactions are an important cause of
fulminant hepatic failure and have been recorded after a
wide range of drugs including isoniazid, non-steroidal
anti-inflammatory drugs, monoamine oxidase inhibitors,
valproate and ketoconazole, but the most common oc-
curring in up to 5% of all cases referred to the Liver
Failure Unit follows halothane anesthesia. Liver failure
may develop up to 21 days after halothane exposure of-
ten in obese women with a history of atopy and previous
minor pyrexial reactions to anesthetics.’
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COAGULATION ABNORMALITIES

Studies on the severe abnormalities in coagulation in
relation to bleeding stem from the often referred to sem-
inal work of Rake et al on intravascular coagulation in
liver failure.’ Increased susceptibility to bleeding in
acute liver failure results from both consumption and
lack of synthesis of clotting factors and their inhibitors,
as well as a low platelet count. Originally a number of
trials to replace depleted clotting factors using fresh fro-
zen plasma and factor IX concentrates to reduce bleed-
ing and heparin to stop intravascular coagulation were
carried out by Clark, Gazzard and others with little over-
all success. Further studies were stimulated as a result of
the problems with biocompatibility of artificial liver
support. In these Weston et al investigated platelet func-
tion and found that platelet aggregation to classical stim-
uli was impaired and platelet ultra structure was abnor-
mal. Platelet stickiness was found to be increased con-
sistent with activated platelets remaining in the circula-
tion because of lack of clearance by the damaged liver.
Factor VIII is involved in platelet adhesion to foreign
surfaces and is the only clotting factor found at in-
creased concentrations in fulminant hepatic failure,
probably as it originates from vascular endothelial cells.
All three components of factor VIII were found by
Langley et a/’to be at concentrations over three times
normal in liver failure, suggesting involvement of factor
VIII in the platelet reactions. Difficulties of anticoagula-
tion during extracorporeal circulation in these patients
led Sette et al to study heparin clearance and response in
liver failure and it was found that there was more rapid
elimination of heparin and increased heparin sensitivity
which helps explain the basis of this problem. Further
confirmation of on-going activation of the coagulation
and platelet systems was obtained when highly sensitive
assays became available; fibrinopeptide A for thrombin
action, fibrinopeptide B 1-42 for plasmin action, throm-
boglobulin and platelet factor 4 for platelet activation.
Plasma levels of all these were higher than normal, but
not to the degree seen in true disseminated intravascular
coagulation.®

Recent studies by Langley et al have concentrated on the
role of coagulation inhibitors in the consumptive coag-
ulopathy of liver failure. Anti- thrombin III, is the major
inhibitor of coagula- tion and was found to occur at very
low levels in patients with acute liver failure. As anti-
thrombin III is a heparin cofactor, it was evaluated sup-
plementation during haemodialysis in liver failure. Anti-
thrombin III levels were normalized, less heparin was
administered and losses of platelets were significantly
reduced. In the other trial, the effect of anti-thrombin III
supplement- ation was assessed in patients with septic
shock associated with liver failure. The rationale for this
being that intravascular coagulation is most severe in
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this group of patients and could underlie multiple organ
failure. Despite correction of anti-thrombin III levels the
high mortality in this group was not improved and it was
considered that earlier therapy might have been more
successful. Protein C is a potent inhibitor of factor V
and VIII and as with other clotting factors was found at
low levels in fulminant hepatic failure, suggesting that
supplementation might be worthy of study.

The relationship between infection and the coagulation
derangement was investigated further from the plasma
levels of leucocyte elastase measured by the presence of
elastase al-antitrypsin complexes. Greater release of
elastase was found in liver failure patients who had bac-
terial infection and this correlated with reduced plasma
fibrinogen and increased thrombin-antithrombin com-
plexes another sensitive marker of thrombin formation.
Thus it is likely that infection with the associated cyto-
kine release is interrelated with activation of the coagu-
lation system.

ARTIFICIAL LIVER SUPPORT

Early attempts at liver support at King's included ex-
change transfusion and pig liver perfusion, which were
impractical to perform on a regular basis. The concept
of artificial liver support based on haemoperfusion
through adsorbents to remove the wide range of toxins
accumulating in the circulation is still attractive. Experi-
mental work by Wilson, Dunlop and others led to the
clinical use of charcoal haemoperfusion, as pioneered by
TMS Chang in Canada. A column of polymer-coated
activated charcoal to remove water soluble toxins was
developed in association with Smith and Nephew Re-
search. The exciting results in the first patients were re-
ported in the Lancet by Gazzard et al,” with 10 of the 22
patients in grade IV encephalopathy treated surviving.
Further patients had severe hypotensive episodes, how-
ever, which were shown by Weston et al to be related to
the formation of platelet aggregates in the extracorporeal
circuit. Alternative means of patient treatment were
needed and hence the use of polyacrylonitrile dialysis
with a high per- meability membrane. After laboratory
studies on agents to inhibit the platelet reactions; char-
coal haemoperfusion with prostacyclin (PGI2) was
started in 1980. Subsequently Gimson et al ' reported
results in 76 patients, with a survival rate of up to 65%
in patients treated early, when still in grade III coma.
There had been considerable debate about the question
of performing a clinical trial of charcoal haemoperfusion
over the years; original plans were shelved due to the
problems of blood compatibility. This was finally re-
solved when two clinical trials were performed, five
hours versus 10 hours haemoperfusion in patients with
grade III and 10hours haemoperfusion versus intensive
care alone in patients with grade IV encephalopathy. No
significant differences were found in these two groups
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in 137 patients entered. Overall survival was good and
was related to etiology, being best in acetaminophen
overdose and viral hepatitis A and B and worst E hepati-
tis and adverse reactions to drugs." It was considered
that these results were the result of the improving back-
ground of intensive care management which masked any
earlier benefits of charcoal haemoperfusion.

A number of laboratory studies on the toxins accumulat-
ing in liver failure were carried out at the same time as
the haemoperfusion work. Fulminant hepatic failure
serum was shown to contain substances inhibitory to
membrane sodium transport both in leucocytes by Alam
and Poston '*!* and in brain by Seda et al.'* Membrane
ultra filtration (<10 kD) followed by column chromatog-
raphy on Sephadex G-25 produced four fractions which
contained the inhibitory activity. Resin and charcoal
haemoperfusion were shown to be complementary in
removing these Na+,K+-ATPase inhibitors. Subsequent-
ly some of the peaks were shown to cross-react with an-
tibodies to digoxin, an inhibitor of Na+, Ke-ATPase,
making this radioimmuno-assay useful for monitoring
toxin removal in artificial liver support.'®

CEREBRAL EDEMA

The mechanisms involved in the development of hepatic
encephalopathy and the associated cerebral edema in
acute liver failure remain ill defined. Cerebral edema
remains the most common cause of death in fulminant
hepatic failure as originally reported from the Unit,'®
although there has been considerable progress in its
management. The importance of this complication was
first shown in post mortem studies and in an animal
model of liver failure, but in 1980 Hanid et al reported
the first use of an intracranial pressure monitor in pa-
tients with fulminant hepatic failure. Dramatic rises in
intracranial pressure were observed, often spontaneous
but occasionally precipitated by external events, which
importantly preceded clinical evidence of cerebral ede-
ma (opisthotonus, pupillary abnormalities, respiratory
arrest).

Rises in intracranial pressure occur in up to 80% of cas-
es of fulminant hepatic failure and management rests on
maximizing cerebral perfusion pressure and cerebral
blood flow, both of which tend to fall as intracranial
pressure rises. The patient is nursed flat with minimal
stimulation, pC02 maintained at 3-5-4 kPa and core tem-
perature normalized. Attempts to prevent the develop-
ment of cerebral edema with dexamethasone as used in
head injury were unsuccessful. In a large controlled clin-
ical trial Canalese et al '' showed that cases that did not
develop cerebral edema had a 60% survival whereas in
those in whom it did develop and who did not receive
mannitol survival was 10%. Mannitol therapy was high-
ly effective in reducing a raised intracranial pressure and
signific- antly improved survival. This was the first ran-

E ISSN 2449-2450

91

domized trial in fulminant hepatic failure to show an
improved survival with a defined treatment modality
and represented an important advance.

Current studies are attempting to investigate the rela-
tionship between intracranial pressure, mean arterial
pressure, cerebral perfusion pressure and cerebral blood
flow as well as less invasive methods to monitor cere-
bral blood flow. Jugular bulb cannulation with continu-
ous measurement of venous oxygen saturation shows
encouraging results as a continuous index of cerebral
blood flow.

Parallel laboratory studies were performed to investigate
the possible mechanisms involved in the development of
cerebral edema. Changes in blood-brain barrier permea-
bility could allow solutes into brain which would give
rise to increased water content. Zaki et al '* showed an
increase in blood-brain barrier transport in a rat model
of liver failure. Later, ultra structural studies showed
that the tight junctions in the cerebral capillaries were
intact indicating that the breakdown of the blood-brain
barrier was functional rather than structural suggesting
vasogenic mechanisms of edema formation are less im-
portant. Inhibition of membrane transport would be con-
sistent with a cytotoxic mechanism of cerebral edema.
Inhibition of Na+, K+-ATPase activity, a key enzyme of
sodium transport, and increased brain water content
were found in experiments using the galactosamine rat
model of liver failure,although dehydration of the ani-
mals limited the degree of edema.

HOST DEFENSE AND SEPSIS

It has long been recognized that a significant proportion
of the mortality from fulminant hepatic failure can be
attributed to the high incidence of sepsis that is so fre-
quently seen. Investigation and documentation of this
increased susceptibility to infection has been a topic of
much research at the Liver Unit over the years. Studies
by Wyke et al showed defective opsonisation of E coli
and yeasts by serum of patients with fulminant hepatic
failure, the etiology for this defect was ascribed to com-
plement deficiency with components of both the classi-
cal and alternative pathways being reduced to below
40% of that found in control serum. Neutrophil adher-
ence was also noted to be significantly impaired by Al-
tin et al and this impaired adherence along with comple-
ment deficiency and depressed opsonisation result in an
overall significant impairment in host defences against
infection. Both the plasma level of fibronectin, an im-
portant component of the reticuloendothelial system and
in vitro plasma opsonisation activity were found by
Imawari et al to be significantly depressed in patients
with fulminant hepatic failure and the level of fibron-
ectin correlated with the degree of impairment of opso-
nisation activity. Significant impairment of Kupffer cell
function was elegantly demonstrated by Canalese et al in
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patients with fulminant hepatic failure using clearance
of micro aggregated albumin.”® Impaired Kupffer cell
function was associated with encephalopathy and a sig-
nificant improvement in function at 48 hours was seen
in those patients who survived. By contrast hepatocyte
dysfunction was equally impaired in patients with acute
hepatic necrosis with and without encephalopathy, high-
lighting the possible importance of the relationship be-
tween Kupffer cells and hepatocytes in the etiology of
encephalopathy. Fibronectin replacement in patients
with fulminant hepatic failure was studied by Hughes et
al, this resulted in an increase in in vitro plasma opsoni-
sation activity, however, clearance of micro aggregated
albumin remained unchanged as did oxygen consump-
tion, suggesting that other factors are responsible. The
incidence of infection in patients with fulminant hepatic
failure has recently been reported by Rolando et al,*'
showing a 80% infection rate in patients with fulminant
hepatic failure, of great interest was the finding that in-
fecting organisms were gram positive in 50% of cases
and were nosocomial in nature. Further work by Rolan-
do et al has also indicated a surprisingly high incidence
of fungal infection in fulminant hepatic failure, occur-
ring in 30% of patients.

HEMODYNAMIC

The hemodynamic and cardiovascular disturbances of
fulminant hepatic failure have long been an interest of
the Liver Unit. Weston et al described a frequent inci-
dence of cardiac dysrythmias and electrocardiographic
abnormalities in patients with fulminant hepatic failure,
malignant arrhythmias being more frequent in patients
with hypoxia, acidosis and hyperkalaemia. Macroscopic
cardiac abnormalities were found in 64% of patients at
necropsy, these comprising scattered peticheal hemor-
rhages, pericardia effusions and fatty pale ventricles.
The pathophysiology of the hypotension seen in fulmi-
nant hepatic failure was first investigated by Trewby et
al. In this paper it was shown that the hypotension of
fulminant hepatic failure was related to peripheral vaso-
dilatation rather than primary myocardial failure, and
that volume loading frequently resulted in an increase in
cardiac output and a resultant increase in mean arterial
pressure. Trewby et al also noted the presence of low
pressure pulmonary edema in fulminant hepatic failure,
this finding being frequently associated with the pres-
ence of severe cerebral edema raising the possibility of
neurogenic pulmonary edema in patients with fulminant
hepatic failure. Work by Bihari and Gimson resulted in
detailed study and further investigation of the hemody-
namic pathophysiology of fulminant hepatic failure,
with the identification of pathological supply dependen-
cy for oxygen in such patients. Significant differences
between survivors and non-survivors was noted, with
lower systemic vascular resistance indices, oxygen ex-
traction ratio and higher blood lactates in non-surviving
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patients.”” Only in survivors was the in vivo P50 related
to the oxygen extraction ratio. In addition it was noted
that mixed venous lactate correlated with systemic vas-
cular resistance index, mean arterial pressure and oxy-
gen extraction ratio.”These data suggest that in patients
with fulminant hepatic failure there is a disturbance of
the microcirculation resulting in a tissue oxygen debt
that is greater in patients that fail to survive. The use of
prostacyclin, a microcirculatory vasodilator in such pa-
tients results in an increase in oxygen uptake, with the
possibility of lessening or reversing the covert tissue
oxygen debt. More recently the effects of vasopressin
agents have been studied. Although these agents im-
prove mean arterial pressure they have a detrimental ef-
fect on peripheral oxygen extraction ratio and oxygen
consumption result-ing in tissue hypoxia and this effect
on peripheral oxygen uptake can be reversed by the use
of prostacyclin in addition to vasopressin agents. The
etiological events that result in a tissue oxygen debt in
patients with fulminant hepatic failure are poorly under-
stood but relate to the development of interstitial edema,
white cell and platelet plugs and functional arteriove-
nous shunts. Cytokines are almost certainly important
mediators resulting in these microcirculatory changes.
Recent work by Sheron et al has shown raised levels of
cytokines in fulminant hepatic failure with interleukin-6
(a marker of endothelial activation) correlating with hy-
potension, cerebral edema, systemic vascular resistance
index, oxygen extraction ratio, oxygen consumption and
pH.

HEPATIC REGENERATION

Liver regeneration is ultimately responsible for survival
in liver failure, but the processes involved are only re-
cently beginning to become elucidated at the molecular
level. This was confirmed in in vivo experiments in par-
tially hepatectomised rats by Yamada et al.'> Injection of
fulminant hepatic failure serum at the time of maximal
DNA synthesis inhibited the incorporation of 3H- thy-
midine into hepatic DNA. These effects were greater
with sera from patients with fulminant hepatic failure
because of hepatitis and adverse reactions to drugs com-
pared with patients with fulminant hepatic failure caused
by acetaminophen overdose and hepatitis A and B. The
inhibitory activity was associated with a less than 10kD
fraction of serum and this could be further resolved into
two fractions by gel chromatography corresponding to
approximate molecular weights of 2 kD and 5 kD.

The isolation and purification of a highly potent human
hepatocyte growth factor (WhHGF) was recently reported
by workers from Japan.*® High concentrations of this
factor were found in sera of patients with fulminant he-
patic failure, particularly in those who died. This sug-
gests that the poor liver regeneration in certain groups of
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patients is not caused by lack of this stimulatory factor.
In which case identification of the inhibitory factors
found at King's is of even greater importance.

RECOMMENDATIONS FOR TREATMENT

The previous sections have given a selected overview of
the main areas of therapeutic study and have led to cer-
tain generalizations about overall treatment strategies for
fulminant hepatic failure. All patients with grade 3 or 4
hepatic encephalopathy should receive dextrose infusion
and Hz-receptor blockers as originally described by the
late Brian Macdougall. Intermittant positive pressure
ventilation to maintain PaC02 at 4-4-5 kPa should be
started and the patient nursed with 10° head up position.
Mannitol, 20% solution, should be given for episodes of
cerebral edema detected either by clinical criteria or in-
tracranial pressure monitoring and supplemented by hae-
mofiltration if renal failure is present. Machine driven
dialysis should be avoided and continuous arteriovenous
haemofiltration is the preferred renal replacement thera-
py. Close microbiological surveillance will reveal septic
episodes and dictate the appropriate antibiotic policy.
Finally, in those cases in whom the prognostic criteria
indicate a survival of less than 10%, orthotopic liver
transplantation remains the best chance of prolonged
survival.

THE FUTURE

The mechanisms of hepatocellular necrosis and attempts
to prevent this process will be of prime importance. Pre-
liminary studies from Toronto on the use of PGE 1 infu-
sion as a hepatoprotective agent have been encouraging
start to this approach, but await formal trials. When
events at the sinusoidal level and cellular level which
lead to cell death are better understood, more rational
treatment strategies could then be developed.

The concept of circulating toxins that are not cleared by
the failing liver and are responsible for the end organ
damage of fulminant hepatic failure has a long history.
Nevertheless, recent anecdotal reports of significant im-
provements in intracranial pressure and hemodynamic in
patients with fulminant hepatic failure in whom the liver
is removed some hours before orthotopic liver transplan-
tation have raised the possibility that the necrotic liver
itself is releasing toxic substances with systemic effects
on organ function and microcirculatory blood flow.
Identification of these substances and attempts to re-
move them by extracorporeal devices or by neutraliza-
tion with monoclonal antibodies will be of key im-
portance, as well as earlier removal of the necrotic liver
in patients selected for liver transplantation.

Because of the high frequency of clinically significant
bacterial and fungal sepsis during fulminant hepatic fail-
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ure the possibility of prophylactic treatment has been
raised. Systemic parenteral and enteral decontamination
regimes have been shown to be of use in critically ill
patients in intensive care units. A trial is currently in
progress to assess the benefit and side effects of prophy-
lactic parenteral and enteral decontamination.

The future investigation of the haemodynamics of ful-
minant hepatic failure requires elucidation and investi-
gation of agents involved in the control of the microcir-
culation, such as the endothelins, endothelium-derived
relaxant factor, thromboxanes and prostacyclin. Im-
proved understanding of the role of these agents and
their interaction with tumor necrosis factor and the inter-
leukins will allow greater manipulation of the microcir-
culation. Compounds to promote nutritive microcircula-
tory flow could be administered and detrimental agents
removed with appropriate monoclonal antibodies. Such
a strategy would limit tissue hypoxia and hence the mul-
tiple organ damage that is so frequently seen in fulmi-
nant hepatic failure and results in such an increase in
mortality.

In recent years there has been much study of the mecha-
nisms of control and initiation of liver cell regeneration.
Identification of hepatic stimulatory substances and in-
hibitors of regeneration and investigation of the ability
of the surviving hepatocytes to respond to these stimuli
will all yield important results.

Hepatocyte transplantation and heterotopic liver trans-
plantation to tide the patient over a period of severe
hepatocellular dysfunction, with the patient retaining
their own liver, is also another promising area for future
investigation.
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Summary

More, than last anniversary occurs dramatically increase hospital admission of patients with alcoholic liver disease
(ALD). Although there is a clear relationship between the risk of ALD and the dose of alcohol consumed, additional
risk factors include genetic predisposition, gender, nutritional status, obesity, and co-existing liver diseases such as
hepatitis C. ALD ranges from steatosis to alcoholic steatohepatitis and established cirrhosis. Several mechanisms are
involved in the pathophysiology of ALD, including oxidative damage secondary to alcohol metabolism, and endotox-
aemia leading to tumour necrosis factor a-mediated cell damage and death. Diagnosis requires a combination of a
history of alcohol excess, clinical evidence of liver dis- ease and compatible laboratory investigations, and the ex-
clusion of other liver diseases. Liver biopsy may be necessary in cases of uncertainty. Presentation varies from inci-
dental blood test abnormalities through to overt liver failure. The key to management is longterm abstinence and
care should be delivered in conjunction with addiction services. Proteinecalorie malnutrition is common and should
be addressed along with specific thiamine replacement. Acute severe alco- holic hepatitis has a high mortality, and
prognostic scores, such as the discriminant function and the Glasgow alcoholic hepatitis score, have been derived to
identify those at highest risk and those who may derive short-term benefit from treatment with corticosteroids. Cir-
rhotic patients require hepatoma screening and variceal screening endoscopy. Liver transplant should be considered

if the clinical condition does not improve despite a period of abstinence.

Key words: Alcohol, alcoholic hepatitis, alcoholic liver disease, cirrhosis.

Epidemiology

In most of European countries, liver disease is the fifth
most common cause of death and this death rate is in-
creasing in contrast to that in many other Western Euro-
pean countries." The major cause of these deaths is alco-
holic liver disease (ALD). The average age of death
from liver disease is just 59 years, compared with 82-
85 years for those dying from cerebrovascular, heart
or lung disease. There has been a fivefold increase in
cirrhosis among people aged 35-55 years in the last 10
years.

The population mortality from alcoholic liver disease is
proportional to per capita alcohol consumption, and
this has been shown to correlate closely with alcohol
affordability.

Risk factors

In addition to the clear relationship to the amount of
alcohol consumed, other factors influence the devel-
opment of ALD.

Women are more susceptible to the hepatotoxic effects of
alcohol and develop ALD more quickly than men
who consume an equivalent daily amount of alcohol.

The most significant diet- related risk factor is obesity,
with several studies showing that obesity is the single
most important risk factor determining the risk of cirrho-

E ISSN 2449-2450

sis in heavy drinkers.” Twin studies have indicated the
importance of genetic susceptibility to ALD, showing
that monozygotic twins have a higher prevalence of alco-
hol-related cirrhosis than dizygotic twins.® Such studies
suggest that genetic factors may represent up to 50% of
an individual’s susceptibility to ALD, although the search
for specific polymorphisms has so far been unsuccessful.’
Coexistent hepatitis C infection increases the risk of cir-
rhosis 30-fold in those who take alcohol to excess.®

Pathophysiology

The pathophysiology of ALD is complex with multi-
ple mechanisms of possible hepatocyte damage. Me-
tabolism of alcohol to acetaldehyde and then to acetate
by their respective dehydrogenases leads to the pro-
duction of reduced nicotinamide adenine dinucleotide
(NADH), which inhibits fatty acid oxidation and pro-
motes fat accumulation. Alternative metabolism of al-
cohol by the cytochrome P450 enzyme 2E1 leads to
the production of reactive oxygen species, causing
lipid peroxidation and inflammation.

Alcohol also increases intestinal permeability, leading
to endotoxaemia. This causes Kupffer cells in the
liver to release tumour necrosis factor a (TNFa),
which in turn leads to more oxidative stress.
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In addition, acetaldehyde may form protein adducts
that can act as neoantigens, triggering immunemediat-
ed damage . The results of these multiple ‘hits’ on the
liver leads to hepatocyte necrosis, but perhaps more
significantly apoptosis.

Pathology

The term ALD encompasses alcoholic steatosis, with or
without significant fibrosis (in up to 100% of drinkers
with a daily alcohol intake of greater than 60 g/day),
alcoholic steatohepatitis  (in 10e35%), and established
cirrhosis (in approximately 15%).

The natural history of ALD appears to progress liver
through steatosis to fibrosis and cirrhosis with some,
but probably not all, patients also passing through a
phase of alcoholic hepatitis. The steatosis is macrove-
sicular and predominantly in perivenular hepatocytes.
The features of alcoholic hepatitis are a perivenular
steatohepatitis, often with Mallory bodies, hepatocyte
ballooning, megamitochondria, canalicular cholestasis
and a neutrophil infiltrate. With repeated episodes of
injury, regenerative nodules and perivenular fibrosis
develop leading to micronodular cirrhosis.

Diagnosis

The history should document the type and pattern and
amount of alcohol consumed. Screening tools for
harmful alcohol use include the AUDIT questionnaire
or its abbreviated forms, the FAST and AUDIT-C.'°
However, it is important to know that not all patients
with ALD have alcohol dependency.

A diagnosis of ALD can be made in most patients with
a combination of a history of alcohol excess, clinical
evidence of liver disease and compatible laboratory in-
vestigations. However, as only the minority of alcohol
misusers develops significant ALD, other forms of liv-
er disease should be excluded. A screen for chronic
viral, autoimmune and hereditary liver disease should
be carried out. Up to 20% of people with alcoholic liv-
er disease will have another co-existent liver disease
such as viral hepatitis. An ultrasound scan (USS) of
the abdomen should be performed to identify obstruc-
tive, structural or neoplastic dis- ease, with Doppler of
the portal and hepatic veins. Further imaging can be
undertaken with either computed tomography or mag-

netic resonance imaging if other pathology is suspected.

In cases of doubt, a liver biopsy can be a useful tool to
exclude other causes of liver disease. However, percuta-
neous liver biopsy may be contra-indicated in the clini-
cal setting by the presence of ascites and/or a coag-
ulopathy. Risks can be minimized by performing liver

biopsy via the transjugular route.

Presentation

Presentation varies from an incidental discovery of
abnormal liver blood tests to acute-on-chronic liver
failure or decompensated cirrhosis. In ALD, serum
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aspartate aminotransferase (AST) is rarely more than
500 IU/litre, serum alanine amino- transferase (ALT)
rarely over 300 IU/litre and the AST/ALT ratio usually
more than 1.5. Patients presenting only with abnor-
mal liver blood tests may have simple steatosis, but
may have ‘silent’ cirrhosis. Clues to the presence of
chronic liver disease, such as stigmata of chronic liver
disease (spider naevi, palmar erythema, gynaecomas-
tia) or portal hypertension (caput medusae, other-
wise unexplained thrombocytopenia) should be
sought.

Acute alcoholic hepatitis is characterized by the new
onset of jaundice (serum bilirubin >80 mmol/L), often
associated with other features such as pyrexia, a pe-
ripheral leucocytosis, hepatomegaly, or a hepatic
bruit. There may be other features of decompensated
liver disease such as encephalopathy and ascites. The
majority of patients with alcoholic hepatitis will have
co- existent cirrhosis.

Patients may present with decompensated chronic liv-
er disease in a more insidious fashion. They may have
peripheral oedema, ascites and encephalopathy but are
not necessarily jaundiced. Evidence for precipitants of
hepatic decompensation, such as sepsis, gastrointesti-
nal bleeding, electrolyte imbalance or the develop-
ment of hepatocellular carcinoma, should be sought.

Treatment

Abstinence

The cornerstone to the management of ALD is long-term
absti- nence. Brief interventions (5e20-minute consulta-
tions) carried out opportunistically in the hospital setting
can have an effect for up to 1 year.'” Alcohol dependen-
cy should ideally be managed in concert with addiction
services to ensure appropriate intervention and commu-
nity follow-up. Patients admitted acutely with ALD are
at risk of alcohol withdrawal syndrome. Oxidative me-
tabolism of benzodiazepines may be impaired in those
with advanced disease and shorter-acting agents that
undergo primary glucuronidation, such as lorazepam,
should be considered.

Nutrition

Patients with alcoholic liver disease are typically in
a hypercatabolic state with proteineenergy malnutri-
tion. This is of prognostic significance and increases
the likelihood of compli- cations such as infection,
encephalopathy and ascites. Protein and calorie nu-
tritional support should be provided, either as dietary
supplements or via enteral feeding regimens, aiming
for a daily intake of protein up to 1.2e¢l1.5 g/kg and of
calories up to 35-40 kcal/kg. Thiamine replacement
should be prescribed to prevent the development of
Wernicke’s encephalopathy, in accordance with pub-
lished guidelines.’ Studies have not shown that specif-
ic anti-oxidant treatment is beneficial in alcoholic hep-
atitis.
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Acute alcoholic hepatitis

Severe acute alcoholic hepatitis has a 28-day mortality
of up to 60%. A clinical diagnosis of alcoholic hepatitis
still encompasses a wide spectrum of disease. Assess-
ment of the severity of alcoholic hepatitis is vital not
only to identify those patients with a poor prognosis,
but also to target treatment effectively. The discrimi-
nant function (DF) has been used for this purpose; a
value more than 32 is associated with a poor progno-
sis.'"! However, the DF suffers from a lack of speci-
ficity and overall accuracy, and relies upon the meas-
urement of prothrombin time, which can vary signif-
icantly between different laboratories. The Glasgow
alcoholic hepatitis score (GAHS) is a more accurate
score that has been validated throughout the UK. A
value of 9 or more is associated with a poor progno-
sis.'”” Both the DF and the GAHS have been used to
identify patients who will benefit from specific treat-
ment. The model for end-stage liver disease (MELD)
score has been used to assess prognosis in alcoholic
hepatitis, but the threshold for identifying poor out-
come remains unclear and the MELD score has yet
to be shown to identify patients likely to benefit from
additional treatment.

Use of corticosteroids in alcoholic hepatitis has been con-
troversial. The STOPAH trial, the largest study of alco-
holic hepatitis ever performed, has addressed this ques-
tion.” Over 1000 pa- tients with a DF greater than 32
were randomized to corticosteroids or pentoxifylline in a
factorial design. Overall mortality was not significantly
different between the four groups, but multi- variate lo-
gistic regression showed that corticosteroid use was
associated with an improved 28-day survival, although
this benefit was lost by 90 days." Serious infections were
more likely in corticosteroid-treated patients. Pentoxifyl-
line was not seen to be beneficial on analysis at any time
point despite a previous study suggesting benefit.'* Other
studies have confirmed that pentoxifylline added to cor-
ticosteroids offers no advantage.'> The addition of ace-
tylcysteine to corticosteroids may be of benefit by re-
ducing sepsis episodes, but confirmatory studies are re-
quired before this can be recommended routinely.'®

Overall, benefit with corticosteroids in this patient
group would appear to be short-lived. However, this
may relate to the poor specificity of the DF in identify-
ing those who might benefit, whereas the GAHS may
be a better guide. In a retrospective study, patients with
a GAHS less than 9 did not appear to benefit from cor-
ticosteroid treatment, whereas those with a GAHS of 9
or more showed improved 28 and 84-day survival."
Further analysis of the STOPAH data with regard to
the performance of alternative prognostic scores is
awaited and may shed light on this area.

A fall in serum bilirubin after a week of corticosteroid
treat- ment is associated with a survival benefit. From
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this observation the Lille score has been developed to
identify complete, partial and non-responders to corti-
costeroid treatment."® However, a simpler index of re-
sponse ¢ a 25% reduction in serum bilirubin from base-
line after approximately 1 week of treatment e may be
equally able to identify such ‘responders’ to treat-
ment."”

The clinical presentation of alcoholic hepatitis can
mimic sepsis. Patients should be screened for infection
with a chest X- ray and culture of urine, blood and
ascitic fluid as appropriate.

Cirrhosis

The complications of alcohol-related cirrhosis, such
as ascites, variceal haemorrhage and encephalopathy,
should be managed in the same way as for other
forms of chronic liver disease. Patients with cirrhosis
should have 6-monthly USS and aFP for hepatocel-
lular carcinoma screening, and screening endoscopy for
oesophageal varices. Long-term prognosis is closely
related to the stage of disease, as assessed by standard
chronic liver disease scores such as the MELD score
or the ChildePugh score. Clearly, the prognosis is im-
proved by sustained abstinence.

Liver transplantation

Liver transplant should be considered for those patients
whose clinical condition remains poor despite sustained
abstinence. Although there is no requirement for a set
period of abstinence before considering liver transplant,
many patients will improve clinically for up to 6 months
after stopping drinking. This improvement might render
referral for transplant unnecessary. Those patients who
are assessed for transplant require a rigorous psychiatric
evaluation. Liver transplant for alcoholic hepatitis
has been suggested for those who do not respond to
corticoste- roids (‘Lille non-responders’),® but con-
cerns remain about the suitability of such interven-
tion and whether the Lille score is specific enough
to identify those with little chance of survival.?!
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Summary

Manganese (Mn) is an essential trace element and it is required for many ubiquitous enzymatic reactions. While Mn
deficiency rarely occurs in humans, Mn toxicity is known to occur in certain occupational settings through inhalation of
Mn-containing dust. The brain is particularly susceptible to this excess Mn and accumulation there can cause a neuro-
degenerative disorder known as manganism. Characteristics of this disease are described as Parkinson-like symptoms.
The similarities between the two disorders can be partially explained by the fact that the basal ganglia accumulate most
of the excess Mn compared with other brain regions in manganism, and dysfunction in the basal ganglia is also the eti-
ology of Parkinson's disease. The mechanisms by which increased Mn levels can cause neuronal dysfunction are yet to
be elucidated. However, emerging studies are beginning to provide significant evidence of Mn effects on cortical struc-

tures and cognitive function at lower levels than previously recognized.

Abbreviation: Mn- Manganese.

Key words: manganese, neurotoxicity, manganism, oxidative stress, reactive oxygen species.

INTRODUCTION

Manganese (Mn) is an essential trace metal that is required
for a number of enzymes important for normal cellular
functions. While this metal is inhaled from the atmosphere,
diet is normally a far greater source of human exposure to
Mn. Because there are homeostatic systems of regulation
for absorption and excretion of Mn in the body, the levels
found in tissues are usually very stable, regardless of intake
levels. However, Mn can accumulate in certain brain re-
gions following elevated exposures, and Mn -induced neu-
rotoxicity can ensue. The symptomatic cases of this neuro-
toxicity are known as manganism and clinically this pre-
sents with a Parkinson-like motor dysfunction.

ESSENTIALITY

Mn is found in all body tissues as it is essential for many
ubiquitous enzymatic reactions, including synthesis of ami-
no acids, lipids, proteins, and carbohydrates.' Also particu-
larly noteworthy for neurotoxicity studies is the require-
ment for Mn in the reactions catalyzed by arginase, gluta-
mine synthetase, phosphoenolpyruvate decarboxylase and
Mn-dependent superoxide dismutase.”’An adequate intake
(AI) level for Mn was set by the U.S. National Academies'
Institute of Medicine and this level is 2.3 mg per day for
men and 1.8 mg per day for women. The tolerable upper
intake level (UL) is set at 11 mg for adults. Mn requirement
were made in consideration of pregnancy (2.0 mg/day),
lactation (2.6 mg/day), and the developmental stages of
childhood (0.003-2.2 mg/day, depending on age and
sex).’Studies have demonstrated that the female gastroin-
testinal tract is more efficient at absorbing Mn than in

E ISSN 2449-2450

men.* Mn deficiency can cause a wide range of problems,
including impaired growth, skeletal defects, reduced fertili-
ty, birth defects, abnormal glucose tolerance and altered
lipid and carbohydrate metabolism. >

SOURCES OF MANGANESE

Most adults have a daily intake of Mn below 5 mg Mn/kg,
with a reported range of 0.9 to 10 mg Mn per day."’Grains,
tea, and green leafy vegetables contain the highest amounts
of Mn in the normal adult male diet as reported in the Total
Diet Study.*The Mn content of human milk has been found
to vary with stages of lactation.”"'There are also reports
human studies of much higher Mn absorption in the neona-
tal period."”"> This evidence is consistent with the higher
Mn levels believed to be required for brain development at
early stages. Infant formulas tend to have more Mn than
%uman milk, and this has been a cause for some concern. '®
Sometimes the Mn is found as an unintended contami-
nant.'"'” There have been reported intoxications from par-
enteral nutrition (TPN) solutions containing 0.1 mg Mn/
day. The symptoms and Mn measurements were consistent
with other forms of Mn toxicity; withdrawal from the TPN
alleviates symptoms. *% '

Airborne Mn can exist as fumes, aerosols, or suspended
particulate matter. This Mn "dust" can be inhaled and de-
posited in parts of the upper or lower respiratory tract,
where the Mn can then be absorbed into the bloodstream.
The levels of Mn in the air vary, depending on the indus-
tries nearby, wind erosion, and other factors.”
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ABSORPTION AND TRANSPORT

Only about 1-5% of the Mn ingested by humans is ab-
sorbed into the body by the gastrointestinal tract under nor-
mal conditions.***** This value is reportedly higher when
measurements are taken less than 24 h postingestion, but
similar studies in animals indicate that much of the Mn that
is retained for shorter time periods is localized to the liver
and intestinal tract and eliminated through biliary excre-
tion.”% As such, it would not reach the brain or other sys-
temic tissues in significant amounts.

The molecular details of oral Mn absorption are not well
understood. Furthermore, there are many factors that have
been found to affect Mn absorption, including dietary Mn
levels,”>* dietary levels of various minerals,” age and de-
velopmental state of the individual,*'***and especially
iron status. Several studies have demonstrated that iron de-
ficiency increases transport of orally administered Mn into
the body as well as delivery to the brain. *>*

Absorption of Mn via the lungs has only recently been in-
vestigated and it seems to depend largely on particle solu-
bility. Whereas MnCI2, which is a soluble salt, is quickly
taken into the bloodstream, insoluble MnO2 given at simi-
lar doses was very slowly absorbed and at much lower
overall levels.* This report also showed that the soluble
salt was more readily delivered to the brain.*' Also showed
that inhaled MnSO4 was cleared from the lung faster than
the less soluble phosphate or tetroxide Mn compounds, and
transport into the brain and other tissues reflected this pat-
tern based on particle solubility as well.

Blood Mn is largely bound to B-globulin and albumin
(~80%), and a small percentage of trivalent (3+) Mn is
found complexed to transferrin.****Nevertheless, because
of the large number of unoccupied binding sites, transferrin
has been implicated as a potential transport system for Mn
to traverse the blood-brain barrier and other membranes.*
Typical serum concentrations of Mn are in the range of 0.8-
2.1 ug Mn/L. Neonates generally have the highest levels, a
decreasing trend is observed through the first year, and
adults have the lowest serum Mn content ****Increased
concentration of Mn is found in tissues rich in mitochon-
dria and pigmentation.

Bone, liver, pancreas, and kidney tend to have higher Mn
levels than other tissues.** Liver especially accumulates
Mn after high exposures, and most absorbed Mn is excreted
in bile. Liver disease, therefore, is a risk factor for in-
creased accumulation of Mn in the brain. *>°

Transport of Mn into the central nervous system (CNS)
has been directly investigated in a limited number of stud-
ies. These reports implicate three sites of Mn entry into the
brain. The cerebral capillaries, the cerebrospinal fluid
(CSF) and the olfactory nerve.”' >Intravenous injections of
large amounts of Mn leads to a saturable transferrin-
independent transport across the blood-brain barrier via
either active or passive processes.*”* The choroid plexus,

E ISSN 2449-2450

the site of CSF production, is where ]Mn first appears in
rodent brain.”>® However, at relevant Mn exposure levels,
the capillary endothelium seems to represent the route that
is physiologically most germane to Mn entry into the CNS.
Furthermore, the likeliest modes of transport are by trans-
ferrin/transferrin receptor and divalent metal transporter
(DMT-1).

Mn, Iron, and other metals are able to be complexed and
carried by some of the same transporters. Transferrin/
transferrin receptor and DMT- 1, especially, are thought to
transport both of these metals, with iron being far more
prevalent under normal circumstances. Evidence from Sua-
rez and Eriksson and Aschner and Gannon *’ strongly sug-
gests transport of trivalent Mn complexed to transferrin
into the brain capillary endothelium. As such, the high con-
centration of transferrin receptors in the nucleus accumbens
and caudate putamen, which provide efferent fibers to areas
rich in Mn (ventral pallidum, globus pallidus, and substan-
tia nigra), is consistent with transferrin-mediated Mn
transport. The role of DMT- 1 in brain Mn transport is cur-
rently an area of intense investigation. It has been suggest-
ed that much of the Mn that gains access to the CNS does
so via DMT- 1 in brain endothelium. Absorption of Mn in
the gut is thought to be mediated by DMT-1. Studies of the
Belgrade rat, which carries a mutation in the DMT- 1 gene,
show that (in addition to frank deficiency in uptake of iron)
the homozygote demonstrates lower uptake of radiolabeled
Mn than the heterozygote.*® Additional experiments to elu-
cidate the role of DMT- 1 in Mn transport into rat brain
endothelial cells are under way.

It has been well documented that xenobiotics can travel
directly to the brain via the olfactory system. Axonal
transport of Mn has also been conclusively demonstrated.™"
% Delivery of inhaled Mn is likely through direct intra-
axonal transport and it has been reported in rat, mouse and
freshwater pike after intranasal instillation.®***** Addition-
ally, Dorman et al.*®® have studied inhalation of various Mn
containing particulates and also found delivery along the
olfactory route. The striatum and other nonolfactory brain
structures do not seem to accumulate much Mn through
this route.®®®” Further, there are substantial physiological
differences known between human and rodent nasal and
brain anatomy that complicate interpretation of compara-
tive studies®®

Mn toxicity studies have revealed that distribution of the
metal to the various brain regions is not homogeneous and
may even differ across species. Magnetic resonance imag-
ing (MRI) techniques show that, in exposed humans Mn
concentrations is highest in striatum, globus pallidus and
substantia nigra.”*”' Brenneman and coworkers * have
reported that rat striatum and globus pallidus do not prefer-
entially accumulate Mn after excess exposure. However, a
very recent study showed that, after dietary iron depriva-
tion, Mn accumulated in globus pallidus, hippocampus, and
substantia nigra of rat brain. This suggests that iron
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deficiency in humans might also lead to a higher tendency
toward Mn accumulation in brain regions normally rich in
iron.

TOXICITY

Inhalation of particulate Mn is the most recognized occupa-
tional risk for human toxicity. This Mn dust in various
forms irritates lungs of humans causing an inflammatory
response” as do many other particulates. A recent report
shows that oxidative stress in lungs and heart is observed
after 5-h inhalation exposure to concentrated ambient parti-
cles containing a mixture of metals including Mn.™ this
suggests that the lung inflammation may be a general re-
sponse to inhaled metal particulates. Nevertheless, there are
significant neurological effects specific to Mn particulate
inhalation. Impotence and loss of libido have been reported
in Mn-exposed workers, but the later-stage neurological
effects are the most compelling cause for concern about
Mn exposure.

Chronic exposure to high levels of inhalable Mn (>1-5 mg
Mn/m3) is the most frequently observed cause of Mn-
induced neurotoxicity.” " Ingestion of very large amounts
of Mn in water from contaminated wells has also been re-
ported to cause neurotoxicity. " ®

The disorder known as manganism is strongly associated
with elevated levels of Mn in the brain. Specifically, struc-
tures of the basal ganglia—caudate putamen, globus palli-
dus, substantia nigra and subthalamic nuclei, all of which
contain substantial levels of nonheme iron—represent re-
gions of highest Mn concentration.” The earliest symptoms
associated with abnormal Mn accumulation are psychiatric.
Compulsive or violent behavior, emotional instability, and
hallucinations are characteristic and patients may also suf-
fer from fatigue, headache, muscle cramps, loss of appetite,
apathy, insomnia and diminished libido. The most severe
forms of manganism present with prolonged muscle con-
tractions- dystonia, decreased muscle movement - hypoki-
nesia, rigidity and muscle tremors. The physical traits of
this disorder thus resemble Parkinson's disease, but there
are distinguishing features.*"While generalized bradykine-
sia and rigidity are found in both syndromes, the dystonia
of manganism is a neurological sign attributed to damage
to the globus pallidus and is only minimally observed in
Parkinson's patients. Other features of manganism that dif-
fer from parkinsonism were noted in a comprehensive sur-
vey of patients with these disorders, and they include less
frequent resting tremor, a propensity to fall backward, little
or no sustained response to levodopa therapy and normal
fluorodopa uptake.

Glutamate from cortical neurons along with y-amino-
butyric acid (GABA) and dopamine from other basal gan-
glia structures all influence striatal control of motor activi-
ty.®'In Parkinson's disease, the nigrostriatal pathway is af-
fected due to demise of dopaminergic neurons in the sub-
stantia nigra. The etiological damage in manganism is like-
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ly to occur to the output pathways downstream of the ni-
grostriatal dopaminergic pathway. *

MANGANESE-INDUCED OXIDATIVE STRESS

Oxidative stress and its effects on mitochondrial energy
metabolism have lately been implicated in a wide range of
pathological processes, and especially in neurodegenerative
conditions such as Parkinson's or Alzheimer's disease.®
Furthermore, the intense investigation surrounding the free
radical theory of aging is leading many scientists to believe
that aging mitochondria are the primary culprits.* They are
more susceptible to oxidative damage and less efficient at
repairing this damage than young mitochondria. Witholt et
al.*® recently investigated increased risk to Mn-induced
damage using a preparkinsonian rat model treated with low
cumulative doses of Mn. They report exacerbation of both
neurochemical and motor function changes in the senescent
group. A previous report showed that exposure of neurons
to MMT resulted in rapid increases in reactive oxygen spe-
cies followed by mitochondrially induced apoptosis. ***’

Oxygen radicals can damage components of the electron
transport and oxidative phosphorylation machinery and this
leads to generation of more reactive oxygen species. The
new radicals exacerbate the damage and a "down-ward spi-
ral" ensues *® In this scenario cells are ultimately subjected
to energy failure as ATP production declines. The mem-
brane potential is lost as the mitochondria undergo permea-
bility transition, which then leads to cell death.® This mi-
tochondrial dysfunction coincides with decreased cerebral
metabolic rates in Alzheimer's disease, Parkinson's disease,
Huntington's disease, and other neurodegenerative disor-
ders. Albin et al.” reviewed a variety of basal ganglia toxi-
cants and concluded that the probable mechanism of action
for almost all known basal ganglia neurotoxins is inhibition
of mitochondrial function. Studies of this interrelationship
are clouded by the fact that mitochondrial function declines
as a normal part of the aging process, and age itself is a risk
factor for these neurodegenerative diseases.

On the subcellular level Mn is most concentrated in mito-
chondria.”’ However, the overall percentage of Mn found in
the mitochondria of specific brain regions did not increase
after Mn exposure in neonatal rats, which indicates that
there is not additional selective uptake into this organelle at
higher Mn levels. Nevertheless, decreased complex I activ-
ity, increased oxidative damage and altered activities of
antioxidant defense enzymes have been demonstrated in
Parkinson's disease. This supports a growing body of litera-
ture on oxidative stress in neurodegeneration.

Gavin et al.” showed evidence suggesting that the ATPase
complex is inhibited at very low levels of mitochondrial
Mn and that complex I is inhibited only at higher Mn con-
centrations. In another study, treatment of striatal neurons
with Mn showed dose-dependent losses of mitochondrial
membrane potential and complex II activity.” collectively,
these results indicate that Mn may trigger apoptoticlike
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neuronal death secondary to mitochondrial dysfunction.
However, it is possible that necrosis may be involved to
some extent as Roth et al.”* found that caspases were not
involved in Mn-induced neuronal death.

Zwingmann and colleagues recently reported that neurons
treated for 5 days with MnCl2 are extremely susceptible to
oxidative stress and energy failure through the resulting
mitochondrial dysfunction,” whereas astrocytes fare slight-
ly better after the same treatment. When the cells were co-
cultured, comparative NMR data showed "disturbed astro-
cytic function and a failure of astrocytes to provide neurons
with substrates for energy and neurotransmitter metabo-
lism, leading to deterioration of neuronal antioxidant ca-
pacity (decreased glutathione levels) and energy metabo-
lism". These results are consistent with previous reports
from our lab and others demonstrating the important role of
astrocytes in effectively buffering the extracellular envi-
ronment to protect the more sensitive neurons. It has also
been reported in many cases that astrocytes have higher
levels of glutathione and some other antioxidant defenses
than neurons. ***’

A final factor in Mn toxicity is the oxidation state of the
metal. It has been shown that trivalent Mn is more effective
at inhibiting complex I, **'®but the divalent form is by far
the predominant species within cells and is largely bound
to ATP. Nevertheless, Mn in any state will spontaneously
give rise to infinitesimal amounts of trivalent Mn and
HaMai et al.'”" demonstrated that trivalent Mn, even at
trace amounts, can cause formation of reactive oxygen spe-
cies. Interestingly, the mitochondria also paradoxically rely
heavily on Mn for antioxidant protection as it is the critical
cofactor for the important superoxide dismutase enzyme
specific to this organelle. In fact, mice lacking the mito-
chondrial isoform of SOD have a mean life span of 8 days,
whereas mice deficient in cytosolic or extracellular SODs
have a very benign phenotype.

Conclusion:

Atmospheric levels of Mn have significantly increased in
urban cities since its introduction as a fuel additive. This is
particularly relevant based on recent studies indicating that
people with compromised liver function may be at consid-
erably greater risk than the normal population to the toxic
actions of Mn. Mn is a potent neurotoxin which is capable
of producing a variety of neurological symptoms character-
ized by severe extrapyramidal dysfunction resembling the
dystonic movements associated with Parkinson's disease.
With the realization of increased environmental exposure
to Mn, it becomes necessary to delineate the fundamental
biochemical and molecular mechanisms responsible for its
selective neurotoxic actions in order to prevent and identify
individuals with Mn toxicity.

E ISSN 2449-2450

REFERENCE

1. FINLEY, J.W. & C.D. DAVIS. 1999. Manganese deficiency and
toxicity: are high or low dietary amounts of manganese cause for
concern? Biofactors 10: 15-24.

2. TAKEDA, A. 2003. Manganese action in brain function. Brain
Res. Brain Res. Rev. 41: 79-87.

3. NAS. 2002. Dietary reference intakes for vitamin A, vitamin K,
arsenic, boron, chromium, copper, iodine, iron, manganese, molyb-
denum, nickel, silicon, vanadium, and zinc. Available at
www.nap.edu/books/0309072794/html/.

4. FINLEY, J.W., P.E. JOHNSON & L.K. JOHNSON. 1994. Sex
affects manganese absorption and retention by humans from a diet
adequate in manganese. Am. J. Clin. Nutr. 60: 949-955.

5. FREELAND-GRAVES, J. & C. LLANES. 1994. Models to study
manganese deficiency. In Manganese in Health and Disease, pp.
115-120. CRC Press. Boca Raton, FL.

6. KEEN, C.L. et al. 1999. Nutritional aspects of manganese from
experimental studies. Neurotoxicology 20: 213-223.

7.  AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGIS-
TRY. 2000. Toxicological profile for manganese. U.S. Department
of Health and Human Services Public Health Service. Available at
www.atsdr.cdc.gov/toxprofiles/tp151.html/.

8. PENNINGTON, J.A. & S.A. SHOEN. 1996. Total Diet Study:
estimated dietary intakes of nutritional elements, 1982-1991. Int. J.
Vitam. Nutr. Res. 66: 350-362.

9. CASEY, CEE., KM. HAMBIDGE & M.C. NEVILLE. 1985. Stud-

ies in human lactation: zinc, copper, manganese, and chromium in

human milk in the first month of lactation. Am. J. Clin. Nutr. 41:

1193-1200.

STASTNY, D., R.S. VOGEL & M.F. PICCIANO. 1984. Manga-

nese intake and serum manganese concentration of human milk-fed

and formula-fed infants. Am. J. Clin. Nutr. 39:872-878.

VAUGHAN, L.A., CW. WEBER & S.R. KEMBERLING. 1979.

Longitudinal changes in the mineral content of human milk. Am. J.

Clin. Nutr. 32: 2301-2306.

GRUDEN, N. 1977. Suppression of transduodenal manganese

transport by milk diet supplemented with iron. Nutr. Metab. 21:

305-309.

KEEN, C.L., J.G. BELL & B. LONNERDAL. 1986. The effect of

age on manganese uptake and retention from milk and infant for-

mulas in rats. J. Nutr. 116: 395-402.

ZLOTKIN, S.H., S. ATKINSON & G. LOCKITCH. 1995. Trace

elements in nutrition for premature infants. Clin. Perinatol. 22: 223-

240.

DORNER, K. et al. 1989. Longitudinal manganese and copper

balances in young infants and preterm infants fed on breast-milk

and adapted cow's milk formulas. Br. J. Nutr. 61:559-572.

KRACHLER, M. & E. ROSSIPAL. 2000. Concentrations of trace

elements in extensively hydrolysed infant formulae and their esti-

mated daily intakes. Ann. Nutr. Metab. 44: 68-74.

LONNERDAL, B. 1994. Nutritional aspects of soy formula. Acta

Paediatr. Suppl. 402: 105-108.

HAMBIDGE, K.M. et al. 1989. Plasma manganese concentrations

in infants and children receiving parenteral nutrition. J. Parenter.

Enteral Nutr. 13: 168-171.

KURKUS, J., NNW. ALCOCK & M.E. SHILS. 1984. Manganese

content of large-volume parenteral solutions and of nutrient addi-

tives. J. Parenter. Enteral Nutr. 8: 254-257.

BERTINET, D.B. et al. 2000. Brain manganese deposition and blood
levels in patients undergoing home parenteral nutrition. J. Parenter.
Enter. Nutr. 24: 223-227.

21. KAFRISTA, Y. et al. 1998. Long-term outcome of brain manganese
deposition in patients on home parenteral nutrition. Arch. Dis.
Child. 79: 263-265.

22. LIOY, P.J. 1983. Air pollution emission profiles of toxic and trace
elements from energy related sources: status and needs. Neurotoxi-
cology 4: 103-112.

10.

11.

12.

13.

14.

15.

16.

17.

19.

Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016


http://www.nap.edu/books/0309072794/html/
http://www.atsdr.cdc.gov/toxprofiles/tp151.html/

https.//www.caucasushealth.ge

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

E ISSN 2449-2450

DAVIS, C.D,, L. ZECH & J.L. GREGER. 1993. Manganese metab-
olism in rats: an improved methodology for assessing gut endoge-
nous losses. Proc. Soc. Exp. Biol. Med. 202: 103-108.
DAVIDSSON, L. et al. 1988. Intrinsic and extrinsic labeling for
studies of manganese absorption in humans. J. Nutr. 118: 1517-
1521.

BALLATORI, N., E. MILES & T.W. CLARKSON. 1987. Homeo-
static control of manganese excretion in the neonatal rat. Am. J.
Physiol. 252: R842-R847.

GARCIA-ARANDA, J.A., R.A. WAPNIR & F. LIFSHITZ. 1983. In
vivo intestinal absorption of manganese in the rat. J. Nutr. 113:
2601-2607.

BELL, J.G., C.L. KEEN & B. LONNERDAL. 1989. Higher reten-
tion of manganese in suckling than in adult rats is not due to matu-
rational differences in manganese uptake by rat small intestine. J.
Toxicol. Environ. Health 26: 387-398.

BRITTON, A.A. & G.C. COTZIAS. 1966. Dependence of manga-
nese turnover on intake. Am. J. Physiol. 211: 203-206.

DORMAN, D.C. et al. 2001. Influence of dietary manganese on the
pharmacokinetics of inhaled manganese sulfate in male CD rats.
Toxicol. Sci. 60: 242-251.

MALECKI, E.A. et al. 1996. Biliary manganese excretion in con-
scious rats is affected by acute and chronic manganese intake, but
not by dietary fat. J. Nutr. 126: 489-498.

DAVIDSSON, L. et al. 199 1. The effect of individual dietary com-
ponents on manganese absorption in humans. Am. J. Clin. Nutr. 54:
1065-1070.

LAL J.C. et al. 1999. Manganese mineral interactions in brain. Neu-
rotoxicology 20: 433-444.

PLANELLS, E. et al. 2000. Effect of magnesium deficiency on en-
terocyte Ca, Fe, Cu, Zn, Mn, and Se content. J. Physiol. Biochem.
56:217-222.

GRUDEN, N. 1977. Suppression of transduodenal manganese
transport by milk diet supplemented with iron. Nutr. Metab. 21: 305
-309.

DAVIS, C.D., E.A. MALECKI & J.L. GREGER. 1992. Interactions
among dietary manganese, heme iron, and nonheme iron in women.
Am. J. Clin. Nutr. 56: 926-932.

GUNSHIN, H. et al. 1997. Cloning and characterization of a mam-
malian proton-coupled metal-ion transporter. Nature 388: 482-488.
CHANDRA, S.V. & G.S. SHUKLA. 1976. Role of iron deficiency
in inducing susceptibility to manganese toxicity. Arch. Toxicol. 35:

319-323.

SHUKLA, A., K.N. AGARWAL & G.S. SHUKLA. 1989. Effect of
latent iron deficiency on metal levels of rat brain regions. Biol.
Trace Elem. Res. 22: 141-152.

ERIKSON, K.M. et al. 2002. Manganese accumulates in iron-
deficient rat brain regions in a heterogeneous fashion and is associ-
ated with neurochemical alterations. Biol. Trace Elem. Res. ...

ROELS, H. et al. 1997. Influence of the route of administration and
the chemical form (MnCI2, MnO2) on the absorption and cerebral
distribution of manganese in rats. Arch. Toxicol. 71: 223-230.

DORMAN, D.C. et al. 2001. Influence of particle solubility on the
delivery of inhaled manganese to the rat brain: manganese sulfate
and manganese tetroxide pharmacokinetics following repeated (14-
day) exposure. Toxicol. Appl. Pharmacol. 170: 79-87.

CRITCHFIELD, J.W. & C.L. KEEN. 1992. Manganese +2 exhibits
dynamic binding to multiple ligands in human plasma. Metabolism
41: 1087-1092.

UEDA, F. et al. 1993. Rate of 9Fe uptake into brain and cerebrospi-
nal fluid and the influence thereon of antibodies against the trans-
ferrin receptor. J. Neurochem. 60: 106-113.

ASCHNER, M. & J.L. ASCHNER. 1990. Manganese transport
across the blood-brain barrier: relationship to iron homeostasis.
Brain Res. Bull. 24: 857-860.

ASCHNER, M., K.M. ERIKSON & D.C. DORMAN. 2003. Manga-
nese dosimetry: species differences and implications for neurotoxi-
city. Crit. Rev. Toxicol. In press.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

MIZOGUCHI, N. et al. 2001. Manganese elevations in blood of
children with congenital portosystemic shunts. Eur. J. Pediatr. 160:
247-250.

KEEN, C.L. & S. ZIDENBERG-CHERR. 1994. Manganese toxicity
in humans and experimental animals. In Manganese in Health and
Disease, pp. 193-205. CRC Press. Boca Raton, FL.

REHNBERG, G.L. et al. 1980. Chronic manganese oxide admin-
istration to preweanling rats: manganese accumulation and distribu-
tion. J. Toxicol. Environ. Health 6: 217-226.

MALECKI, E.A. et al. 1999. Iron and manganese homeostasis in
chronic liver disease: relationship to pallidal T1-weighted magnetic
resonance signal hyperintensity. Neurotoxicology 20: 647-652.

HERYNEK, V. et al. 2001. Chronic liver disease: relaxometry in the
brain after liver transplantation. MAGMA 12: 10-15.

MURPHY, V.A. et al. 1991. Saturable transport of manganese(II)
across the rat blood-brain barrier. J. Neurochem. 57: 948-954.

RABIN, O. et al. 1993. Rapid brain uptake of manganese(Il) across
the blood-brain barrier. J. Neurochem. 61: 509-517.
BRENNEMAN, K.A. et al. 2000. Direct olfactory transport of in-
haled manganese ((54)MnCl(2)) to the rat brain: toxicokinetic in-
vestigations in a unilateral nasal occlusion model. Toxicol. Appl.
Pharmacol. 169: 238- 248.

WADHWANI, K.C. et al. 1992. Saturable transport of manganese
(I) across blood-nerve barrier of rat peripheral nerve. Am. J. Phys-
iol. 262: R284-R288.

TAKEDA, A., J. SAWASHITA & S. OKADA. 1998. Manganese
concentration in rat brain: manganese transport from the peripheral
tissues. Neurosci. Lett. 242: 45-48.

MALECKI, E.A. et al. 1999. Existing and emerging mechanisms
for transport of iron and manganese to the brain. J. Neurosci. Res.
56:113-122.

ASCHNER, M. & M. GANNON. 1994. Manganese (Mn) transport
across the rat blood-brain barrier: saturable and transferrin-
dependent transport mechanisms. Brain Res. Bull. 33: 345-349.
CHUA, A.C. & E.H. MORGAN. 1997. Manganese metabolism is
impaired in the Belgrade laboratory rat. J. Comp. Physiol. B167:
361-369.

MATHISON, S., R. NAGILLA & U.B. KOMPELLA. 1998. Nasal
route for direct delivery of solutes to the central nervous system:
fact or fiction? J. Drug Target 5: 415-441.

GIANUTSOS, G., G.R. MORROW & J.B. MORRIS. 1997. Accu-
mulation of manganese in rat brain following intranasal administra-
tion. Fundam. Appl. Toxicol. 37: 102-105.

HENRIKSSON, J., J. TALLKVIST & H. TJALVE. 1999.
Transport of manganese via the olfactory pathway in rats: dosage
dependency of the uptake and subcellular distribution of the metal
in the olfactory epithelium and the brain. Toxicol. Appl. Pharma-
col. 156:119-128.

LIN, C.P. et al. 2001. Validation of diffusion tensor magnetic reso-
nance axonal fiber imaging with registered manganese-enhanced
optic tracts. Neuroimage 14: 1035-1047.

SALEEM, K.S. et al. 2002. Magnetic resonance imaging of neu-
ronal connections in the macaque monkey. Neuron 34: 685-700.
TJALVE, H. & J. HENRIKSSON. 1999. Uptake of metals in the
brain via olfactory pathways. Neurotoxicology 20: 181-195.
TJIALVE, H., C. MEJARE & K. BORG-NECZAK. 1995. Uptake
and transport of manganese in primary and secondary olfactory
neurones in pike. Pharmacol. Toxicol. 77: 23-3 1.

DORMAN, D.C. et al. 2002. Olfactory transport: a direct route of
delivery of inhaled manganese phosphate to the rat brain. J. Toxi-
col. Environ. Health A65: 1493-15 11.

TJALVE, H. et al. 1996. Uptake of manganese and cadmium from
the nasal mucosa into the central nervous system via olfactory path-
ways in rats. Pharmacol. Toxicol. 79: 347-356.

DORMAN, D.C., J.G. OWENS & K.T. MORGAN. 1997. Olfacto-
ry Neurotoxicology. In Comprehensive Toxicology. Volume 11:
Nervous System and Behavioral Toxicology, pp. 281-294. Elsevier.
Cambridge, UK.

Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016



https.//www.caucasushealth.ge

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

E ISSN 2449-2450

CALNE, D.B. et al. 1994. Manganism and idiopathic parkinsonism:
similarities and differences. Neurology 44: 1583-1586.
ERIKSSON, H. et al. 1992. Manganese induced brain lesions in
Macacafascicularis as revealed by positron emission tomography
and magnetic resonance imaging. Arch. Toxicol. 66: 403-407.
NAGATOMO, S. et al. 1999. Manganese intoxication during total
parenteral nutrition: report of two cases and review of the literature.
J. Neurol. Sci. 162: 102-105.

BRENNEMAN, K.A. et al. 1999. Manganese-induced developmen-
tal neurotoxicity in the CD rat: is oxidative damage a mechanism of
action? Neurotoxicology 20: 477-487.

ROELS, H. et al. 1987. Relationship between external and internal
parameters of exposure to manganese in workers from a manganese
oxide and salt producing plant. Am. J. Ind. Med. 11: 297-305.
GURGUEIRA, S.A. et al. 2002. Rapid increases in the steady-state
concentration of reactive oxygen species in the lungs and heart after
particulate air pollution inhalation. Environ. Health Perspect. 110:
749-755.

MERGLER, D. et al. 1994. Nervous system dysfunction among
workers with long-term exposure to manganese. Environ. Res. 64:
151-180.

PAL, P.K., A. SAMI & D.B. CALNE. 1999. Manganese neurotoxi-
city: a review of clinical features, imaging, and pathology. Neuro-
toxicology 20: 227-238.

KAWAMURA, R. et al. 1941. Intoxication by manganese in well
water. Arch. Exp. Med. 18: 145-169.

KONDAKIS, X.G. et al. 1989. Possible health effects of high man-
ganese concentrations in drinking water. Arch. Environ. Health 44:
175-178.

VIEREGGE, P. et al. 1995. Long term exposure to manganese in
rural well water has no neurological effects. Can. J. Neurol. Sci. 22:
286-289.

BEUTER, A. et al. 1994. Diadochokinesimetry: a study of patients
with Parkinson's disease and manganese exposed workers. Neuro-
toxicology 15: 655-664.

CARLSSON, M. & A. CARLSSON. 1990. Interactions between
glutamatergic and monoaminergic systems within the basal ganglia-
implications for schizophrenia and Parkinson's disease. Trends
Neurosci. 13: 272-276.

VERITY, M.A. 1999. Manganese neurotoxicity: a mechanistic
hypothesis. Neurotoxicology 20: 489-497.

ALBERS, D.S. & M.F. BEAL. 2000. Mitochondrial dysfunction
and oxidative stress in aging and neurodegenerative disease. J. Neu-
ra Transm. Suppl. 59: 133-154.

BECKMAN, K.B. & B.N. AMES. 1998. Mitochondrial aging: open
questions. Ann. N.Y. Acad. Sci. 854: 118-127.

WITHOLT, R., RH. GWIAZDA & D.R. SMITH. 2000. The neu-
robehavioral effects of subchronic manganese exposure in the pres-
ence and absence of pre-parkinsonism. Neurotoxicol. Teratol. 22:
851-861.

ANANTHARAM, V. et al. 2002. Caspase-3-dependent proteolytic
cleavage of protein kinase Co is essential for oxidative stress-
mediated dopaminergic cell death after exposure to methylcyclo-
pentadienyl manganese tricarbonyl. J. Neurosci. 22: 1738-175 1.
KITAZAWA, M. et al. 2002. Oxidative stress and mitochondrial-
mediated apoptosis in dopaminergic cells exposed to methylcyclo-
pentadienyl manganese tricarbonyl. J. Pharmacol. Exp. Ther. 302:
26-35.

MELOV, S. 2000. Mitochondrial oxidative stress: physiologic con-
sequences and potential for a role in aging. Ann. N.Y. Acad. Sci.
908: 219-225.

BLASS, J.P. 2001. Brain metabolism and brain disease: is metabol-
ic deficiency the proximate cause of Alzheimer dementia? J. Neuro-
sci. Res. 66: 851-856. 104. ALBIN, R.L. 2000. Basal ganglia neu-
rotoxins. Neurol. Clin. 18: 665-680.

ASCHNER, M., U. SONNEWALD & K.H. TAN. 2002. Astrocyte
modulation of neurotoxic injury. Brain Pathol. 12: 475-48]1.
MAYNARD, L.S. & G.C. COTZIAS. 1954. The partition of man-

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

ganese among organs and intracellular organelles of the rat. J. Biol.
Chem. 214: 489-495.

GAVIN, C.E., K.K. GUNTER & T.E. GUNTER. 1999. Manganese
and calcium transport in mitochondria: implications for manganese
toxicity. Neurotoxicology 20: 445-453.

MALECKI, E.A. 2001. Manganese toxicity is associated with mito-
chondrial dysfunction and DNA fragmentation in rat primary stria-
tal neurons. Brain Res. Bull. 55: 225-228.

ROTH, J.A. et al. 2000. Manganese-induced rat pheochromocyto-
ma (PC 12) cell death is independent of caspase activation. J. Neu-
rosci. Res. 61: 162-171.

ZWINGMANN, C., D. LEIBFRITZ & A.S. HAZELL. 2003. Ener-
gy metabolism in astrocytes and neurons treated with manganese:
relation among cell-specific energy failure, glucose metabolism,
and intercellular trafficking using multinuclear NMR-spectroscopic
analysis. J. Cereb. Blood Flow Metab. 23: 756- 771.

HAZELL, A.S. 2002. Astrocytes and manganese neurotoxicity.
Neurochem. Int. 41: 271-277.

TIFFANY-CASTIGLION, E. & Y. QIAN. 2001. Astroglia as metal
depots: molecular mechanisms for metal accumulation, storage, and
release. Neurotoxicology 22: 577-592.

ARCHIBALD, F.S. & C. TYREE. 1987. Manganese poisoning and
the attack of trivalent manganese upon catecholamines. Arch. Bio-
chem. Biophys. 256: 638-650.

ALI S.F., et al. 1995. Manganese-induced reactive oxygen species:
comparison between Mn2 and Mn13. Neurodegeneration 4: 329-
334.

CHEN, J.Y. et al. 2001. Differential cytotoxicity of Mn(Il) and Mn
(IID): special reference to mitochondrial [Fe-S] containing enzymes.
Toxicol. Appl. Pharmacol. 175: 160-168.

HAMAI D., A. CAMPBELL & S.C. BONDY. 2001. Modulation
of oxidative events by multivalent manganese complexes in brain
tissue. Free Radical Biol. Med. 31: 763-768.

Caucasus Journal of Health Sciences and Public Health, Volume I, Supplement I, June 2016



https.//www.caucasushealth.ge

Synthesis and in vitro Cytotoxicity Testing of New Cyclen-Peptide Conjugations
Lili Arabuli', Nodar Sulashvili’, Natia Kvizhinadze’

The University of Georgia, School of Health Sciences and Public Health
'Chemist, PhD; *Pharm.D., PhDc; *Pharm.D., PhD

Summary
the new small peptide functionalized cyclen (1,4,7,10-tetraazacyclododecan) and L-DOPA (3,4-dihydroxyphenylalanine)

derivatives were synthesized: cyclen-HisHis, cyclen-AspHis, cyclen-GluHis, DOPA-HisHis, as well as their Cu(Il) and/
or Zn(Il) coordination compounds were prepared. The solid-phase synthesis strategy was used for preparation of new
compounds. Synthesized cyclen- and DOPA-oligopeptide hybrid conjugations were purified by HPLC and analyzed
using MS-ES spectrometer. The cytotoxicity assay showed that cyclen-dipeptide hybrids are non-toxic for cell line Hep
G2 - ATCC® HB-8065™ (cells are derived from human liver) and HEK-293T - ATCC® CRL-11268™ (epithelial cells
derived from kidney of human fetus).The antioxidant and anticancer activity studies will be next part of the ongoing
project.

Abbreviations: Cyclen - 1,4,7,10-tetraazacyclododecane, L-DOPA - 3,4-dihydroxyphenylalanine, Cyclen-HisHis-OH: 10
-(carboxymethyl-histidyllhistidine)-1,4,7, 10-tetraazacyclododecane,; Cyclen-AspHis-OH: 10-(carboxymethy!-
aspartylhistidine)-1,4,7,10-tetraazacyclododecane; Cyclen-GluHis-OH: 10-(carboxymethyl-glutamylhistidine)-1,4,7,10-

tetraazacyclododecane; DOPA-HisHis-OH: 3,4-dihydroxyphenylalanine-6-histidylhistidine.
Keywords: peptide, cyclen, L-DOPA, macrocyclic, cytotoxicity, synthesize, derivative, anticancer, chromatogram.

Introduction:

Macrocyclic polyamines have wide biological and medici-
nal applications. The new methodologies for their selective
functionalization are of high interest due to their im-
portance for a variety of diagnostic and therapeutic pharma-
ceuticals'? and in the development of new MRI (Magnetic
Resonance Imaging) contrast agents’. Recently, cyclen-
based bifunctional chelators have attracted much interest
in cancer therapy’. On the other hand, L-DOPA (3,4-
dihydroxyphanylalanine) derivatives play a crucial role in
the therapy of Parkinson disease (PD) as they increase the
BBB penetration capacity of DOPA, which is well known
medicine in the treatment of PD since 1960s. The DOPA
peptidomimetics with amino acid cross-linked via oxygen
atom were prepared and their antioxidant activities were
studied’.

In order to mimic biochemical processes, a number of arti-
ficial receptor molecules have been synthesized for many
biologically vital molecules and enzymes. It is well known,
that in such receptors, hydrogen bonding, hydrophobic or
electrostatic interactions play significant role, as comple-
mentary features of the host-guest molecules. The Zinc-
macrocyclic polyamine mode complexes with 2neN3
(cyclam) and "“aneN4 (cyclen) showed the strong nucleo-
phile Zn" —OH" is forms at physiological pH from Zn"—
H,O species® and logK value (6.4) indicates that OH
group is weakly bound to the metal ion and thus, can attack

E ISSN 2449-2450

to CO, or carboesters. By complexation of Znll with
12aneN3 (cyclam) and *aneN4 (cyclen) the pKa is lowering
from 9.0 (Zn"-H,0) to 7.3 and 7.9, respectively, at 25°C.
The modification of macrocyclic polyamine receptor mole-
cules with additional ligands (arms) enables to interact with
nucleobase, sugar and other biomolecules moicties for a
more efficient “multipoint” recognition, as well as for ther-
modynamic stabilization of the ternary complexes in aque-
ous solution’. Cyclen derivatives showed anti-HIV and anti
-malarial activities®, zinc(Il)-cyclen-peptide hybrid com-
pounds as potential inhibitor for Ras-Ras interactions’, as
well as, macrocyclic polyamines, their derivatives, and
metal complexes as potential therapeutic agents in Alzhei-
mer’s disease treatment , were reported '3,

In our current works, the new small peptide functionalized
cyclen and DOPA derivatives were synthesized: cyclen-
HisHis (Fig.1), cyclen-AspHis, cyclen-GluHis (Fig.2), DO-
PA-HisHis, as well as their Cu(Il) and/or Zn(Il) coordina-
tion compounds were prepared. The solid-phase synthesis
strategy was used for preparation of new compounds. Syn-
thesized cyclen- and DOPA-oligopeptide hybrid conjuga-
tions were purified by HPLC and analyzed using MS-ES
spectrometer. The His-rich cyclen conjugations could be
serve as DNA, ATP and other biomolecules recognition
models, as bifunctional molecules (protein interaction and
metal chelation) in metal chelation therapy approach and
polyphenolic DOPA derivatives, as metal chelators and
radical scavengers.
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Fig. 1. Cyclen-HisHis

(@] (@]
. [ I
N——CH—C N——CH—C——OH
/ \ |
NH N/\H/ CH, CHy
(@]
( HNj N \ N \

Fig. 2. Cyclen-GluHis

OH
(&)
“
H y/ N
o
H \N/\‘K‘ 052’>=\
l\,_. /\ : oH N —"
AN
Methodology:

General: 2-chlorotrytilchloride resin, N,N’-
diisoptopylcarbodiimide (DIC), piperidine (PIP) and Fmoc
-protected amino acids: Fmoc-His(trt)-OH, Fmoc-Asp(tBu)
-OH, Fmoc-Glu(tBu)-OH were purchased from Iris Biotech
GmbH (Marktredwitz, DEU); triisopropylsilane (TIS) was
from Novabiochem (Darmstadt, DEU); N,N-
diisopropylethylamine (DIEA) was obtained from Merck
(Darmstadt, DEU); 1-hydroxybenzotriazole (HOBT),
1,4,7,10-tetraazacyclododecane (cyclen), 1,4,7-tri-Boc-10-
(carboxymethyl)-tetraazacyclododecane (3N-Boc-cyclen),
AP (1-40), zinc chloride (unhydrous, ZnCl,) and copper
sulphate pentahydrate (CuSO,) were purchased from Sigma
-Aldrich (St. Louis, MO, USA); A (1-16), and Fmoc-
DOPA(acetonide)-OH were obtained from Bachem
(Bubendorf, Switzerland). High-performance Liquid Chro-
matography (HPLC) grade acetonitrile (ACN), isopropyl
alcohol (IPA) and dimethylformamide (DMF) were from
Lachner (Neratovice, CZE); All other chemicals were of
analytical or reagent grade.

Purification and Identification

After the synthesis, the crude products (dipeptides, cyclen-
dipeptides, DOPA-dipeptides, DOPA-dipeptide-DOPA and
cyclen-DOPA) were purified by RP-HPLC using an 100
min (3 ml/min) gradient from 0 to 100% CAN(Fig.3-4).
For identification of synthesized compounds were analyzed
by MALDI-TOF-MS spectrometer (Fig.5).

Fig. 3. Chromatogram of cyclen-HisHis
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Fig. 4. Chromatogram of cyclen-AspHis

EEREEERL

Lo
o 8 &5 B 8 B B E

3 160105_8_CYC-DH «

Fig. 5. MS-spectrum of cyclen-AspHis

200000 -

482.9475

150000

100000

7342768

50000 4

- 374.7099

223.7953
2567577

|- 346.1320
540.8108
|—619.6325

L]

k=
=478.8773,
=

-

900
miz

§00

w
I=F
=3

Solid-phase conjugate synthesis of cyclen/DOPA -peptides

All peptide conjugations were synthesized manually by a
stepwise strategy. The general procedure for each synthetic
cycle, based on initial resin, was as follows: (1) attachment
of Fmoc-His(trt)-OH or Fmoc-DOPA(ac)-OH on 2-
chlorotrytilchloride resin (S = 1.55 mg/g), washing: DMF, i
-PrOH, DMF, each 3x1 min; (2) Deprotection — 20% PIP in
DMF for ~30 min; washing: DMF, i-PrOH, DMF, each 3x1
min; (3) Coupling: HOBT 4 eq in DMF, coupling reagent
(Fmoc-AA, 3N-Boc-Cyclen-CH,COOH, Fmoc-DOPA(ac)-
OH), 2 eq in DMF; 2M DIC/DMF, 7 eq; Bromophenol
blue (BB, 1% in DMF) —26-31 uL; shaking the syringes at
r.t. for at least 5 h, the reaction time was corrected depend-
ing upon the indicator (BB) colour; (4) washing: DMF, i-
PrOH, DMF, each 3x1 min; (5) Cleavage of synthesized
compounds from the resin and deprotection of side chains
were performed in solution of 95% TFA, 2.5% TIS and
2.5% H20, the reaction time was 3.5 h followed by 3-4
TFA washing; TFA was removed with the stream of nitro-
gen. The products were precipitated with tert-BuOMe and
(Et),0 ethers and collected by centrifugation (2000xg, 2
min).

Cyclen-HisHis-OH: 3N-Boc-cyclen — 55 mg (102 uM, 1.0 eq)
in 200 pL, Fmoc-His(trt)-® - 382 mg (204 uM, 2.0 eq), HOBT —

“1 29.0 mg (214 pM, 2.1 eq) in 50 uL. DMF, BB - 26 pL, DIC — 153

pL (306 puM, 3.0 eq) in 50 uL DMF. Yield: crude- 105 mg
(81.1%), pure — 54 mg (41.7%); MS (M + 4H") 501.
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Cyclen-AspHis-OH: 3N-Boc-cyclen — 55 mg (102 uM, 1.0 eq) in 200
pL, Fmoc-Asp(tBu)-® - 277 mg (208 uM, 1.0 eq), HOBT — 30.0 mg
(218 pM, 2.1 eq) in 50 uL DMF, BB - 27 uL, DIC — 156 pL (312 uM,
3.0 eq) in 50 uL DMF. Yield: crude- 88.0 mg (70.6%), pure — 69 mg
(553 %); MS (M + H") 483 .

Cyclen-GluHis-OH: 3N-Boc-cyclen — 55 mg (102 pM, 1.0 eq) in 200
pL, Fmoc-Glu(tBu )-® - 387 mg (204 uM, 2.0 eq), HOBT — 29.0 mg
(214 pM, 2.1 eq) in 50 uL. DMF, BB - 27 puL, DIC — 153 pL (306 uM,
3.0 eq) in 50 pL DMF. Yield: crude- 106 mg (83.1%), pure — 54 mg
(42.3 %); MS (M + H") 498.

DOPA-HisHis-OH:
Fmoc-DOPA(ac)-OH — 150 mg (326 puM, 1.3 eq) in 450 pL DMF,
HOBT - 51.0 mg (375 pM, 1.5 eq) in 300 uL DMF, BB - 32 pL, DIC —
288 uL (575 uM, 2.3 eq). Yield: crude- 117 mg (76.0%), pure —76.6 mg
(49.7 %); MS (M + H") 472.

Cytotoxicity Assay:
Monitoring of cell growth with the RTCA DP Instrument

Experiments were carried out using the xCELLigence
RTCA DP instrument (Roche Diagnostics GmbH, Mann-
heim, Germany)which was placed into a incubator
(37 °C and 5% COy,). Cell proliferation and cytotoxicity
experiments were performed using modified 16-well plates
(E-plate, Roche Diagnostics GmbH, Mannheim, Germany).
Microelectrodes were attached at the bottom of the wells
for impedance-based detection of attachment, spreading
and proliferation of the cells. Initially, 100 pL of cell-free
growth medium (10% FBS, 1% MEM) was added to the
wells.

Cells were harvested from exponential phase cultures by a
standardized detachment procedure using 0.25% Trypsin-
EDTA and counted automatically using Roche’s CASY
Cell Counter and Analyzer. 100 pL of the cell suspension
was seeded into the wells as 10° Hep G2 cells/ml and 10°
HEK-293T cells/ml for cytotoxicity experiments. Twenty-
four hours after cell seeding were added tested substances
dissolved in water (concentration 50 pg/ml) and also during
a period of 72 hours with. Water was added to control
wells. CI (cell index) was monitored every 60 min during
the experiment for 72 hours. This results into growth curves
(dependence of the impedance expressed by the "cell in-
dex" value on time) of monitored cells in the presence of
individual substances.

Hep G2 - ATCC® HB-8065™ cells are derived from
human liver and HEK-293T - ATCC®
CRL-11268™ are epithelial cells derived from kidney of
human fetus. HEK-293T cells were cultivated in
Dulbecco’s modified Eagle’s medium (DMEM; with 4.5 g/
L glucose and L-Glutamine), Hep G2 in RPMI 1640
(Sigma Aldrich) medium, bothe of them supplemented with
10% fetal bovine serum (FBS) and 1% of MEM (mix of
vitamines — Gibco, GB.. Cells were cultured at 37 °C and
5% COy; cultivation medium was changed every 2 to 3
days. For experimental procedures, cells were seeded in 96-
well plates at a concentration of 10° cells/ml per well.

The cytotoxicity assay showed (Fig.6-9) that cyclen-
dipeptide hybrids are non-toxic for cell line Hep G2 -

E ISSN 2449-2450

Fmoc-His(trt )-® - 470 mg (250 pM, 1.0 eq), -

ATCC® HB-8065™ (cells are derived from human liver)
and HEK-293T - ATCC® CRL-11268™ (epithelial cells
derived from kidney of human fetus).

Cell line HEK 293T (concentration of cell 10° cell/ml)
Concentration of samples 50 pg/ml

Fig.6. Green — control, blue — sample cyclen-HisHis, red — medi-
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Fig.8. Green — control, blue — sample cyclen-AspHis, red — me-
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Conclusions:

The new small peptide functionalized cyclen and DOPA
derivatives - cyclen-HisHis, cyclen-AspHis, cyclen-
GluHis, DOPA-HisHis, as well as their Cu(I) and/or Zn
(I) coordination compounds were prepared. The solid-
phase synthesis strategy was used for preparation of new
compounds. Synthesized cyclen- and DOPA-oligopeptide
hybrid conjugations were purified by HPLC and analyzed
using MS-ES spectrometer. The in vitro testing of
cytotoxicity showed that cyclen-dipeptide and Dopa
hybrids are non-toxic compounds for cell line Hep G2 -
ATCC®™ HB-8065™ (cells are derived from human liver)
and HEK-293T - ATCC® CRL-11268™ (epithelial cells
derived from kidney of human fetus), and their antioxidant
and anticancer activities will studied based on the obtained
toxicity results.
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