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Avaokomnon

Napdotta mov petadidovtal pe To vePO Kal MPoKAAOUV USATOYEVEIC
emonuieg
I

Kwvotavtivog Kapapalig,' Xpriotog Mapkov,' Mavayiwta Mkot{apavn,?? Eiprivn Kwota,’
EAeuBepia MaAAa,? Kwvotavtivog M. Bacdlog,? Eudokia Bacodhou'

"Turua Anudotac kat Kowvotikric Yyeiag, ZxoAr Anudoiag Yyeiac, Mavemotriuio Avtikic Attikric, ABriva, EAAaéa

2[IMX «Mopiakn latpikn BiomaBoAoyia, Turjua MikpoBioloyiag, latpikri 2xoAr, EOvikdv kai Karobiotpiakdv
Mavemotnuiov ABnvawv, Abrva, EAAdbda

3MikpopBiodoyikd Tunua, Meviké Noookoueio Néag lwviag «KwvotavromoUAeio-latnoiwvs, ABriva, EAAdda.
DOI: https://doi.org/10.5281/zenodo.10203096 .I 59

[MepiAnyn

Ta televtaia xpovia, ta mapdotta mou petadidovral Pe To VEPO ATTOTEAOUV ONUAVTIKO aiTIO
vdatoyevwv emdnuiwv. Ta mapaottikd mpwtdlwa Giardia lamblia kat Cryptosporidium spp.
gival Ta ouxvotepa aitia vdatoyevwy emdnuiwyv and mapdotta. NMapacttikd mMPwTtdlwa, OTTWG
givat n Entamoeba histolytica ka1 to Toxoplasma gondii, i o1 eAevBépw¢ Blwoeg apolBadeg
Naegleria fowleri kai Acanthamoeba spp. mou (ouv o€ mepiBarllovTikd vdata, petadidovral
€Miong Y To VEPO Kal TTPOKAAOUV AolHWEELC. Exouv evoxomolnBei kal mapaottikd petalwa mou
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K. KAPAMAAHE, X. MAPKQY, . TKOTZAMANH, E. KQXTA, E. TAAAA, KM. BAXANOZ, E. BAZZANOY

petadidovtal pe To vepd, dNwc eival n Ascaris lumbricoides, o Trichuris trichiura, n Taenia solium,
KaBwWG Kal eKeiva TTOU XPNOIUOTIOIOUV VOIAUETOUG EEVIOTEG TOU USATIVOU TTEPIBAANOVTOG Yia
va 0AOKANPWooULV To BLOAOYIKO TOUG KUKAO, OTIWG gival To Schistosoma spp. kal n Fasciola he-
patica. H péAuvon and napdotta pmopei va yivel and dpeon katavaiwon mocIuou vepou anod
pHoAUCPEVO cuoTnHa SPEVONC KAl ATTO KATAVAAWOT LOAUCHATIKWY Hop@wy armé udata ava-
PUXNG, AKOUN Kat armd TPO@Ipa 1 AaXaviKd Tou oTn TapaoKeun A To MAUCIUO TOUG XPNOIUO-
moNOnkKe poAUGUEVO vepPd. EMAEoV, TO XauNAO eminedo atopikAG LYLEIVAG OxeTi(eTal Apeoa
pE TN petddoon twv mapacitwv. Idlaitepo evdiagépov mapouatdlouv opIoUEVEC BPNOKEUTIKEG
TENETEC TTOUL TTEPINAMPBAVOLV PIVIKA EKTTAUGCN UE VEPO 1 BUBION o€ vEPOD, e KivOuvo petddoong
eNeLOEPWC PBrwowv apolBadwv Adyw xpriong HoAuopévwy uddtwv. To TPORANua Twv vdato-
YEVWV EMONUIWY amd mapdatta gival maykoouio. Epgavifovtal pe peyaAltepn cuxvotnTta oTIC
QAVATITUOOOUEVEG XWPEG OTTOU TA TIAPACITA Eival EVONUIKA, Ol TIEPIOCOTEPEG AVAPOPEG TIPO-
gpyovtal, OpwWC, anmd TIG AVATTTUYHEVES XWPEC OTTOU LTTAPXOLV KAAUTEPEC SuvaTdTNTEC SlAYVW-
ong kat kataypa@ne. Exouv Eekiviioel mpoomdBeleg yia BeopoB£TNoN TTPOTUTTIOTIOINUEVWY HIE-
868wV avixveuong Twv mapacitwyv ota vddtiva mepIBANOVTA Kal EQApPHOYR TTPOTUTIWV OTOV

ENEYXO TNG TTOLOTNTAG TWV UOATWV.

Né€eic kAeibia
y___.- TopaaITa, [ETAO0GH UE VEPO,
voaToyeVels emonuies
Eicaywyn

To vepo gival onuavTikOg aywyog yla Ta mapdoita Kal
TO MOAUOUEVO VEPO Eival ONUAVTIKA TNy MOAUVONG
TOU avOpPWTTOU EiTE HE APEON KATAVAAWON E(TE PE TN
XPHon LoAuoPéVou VeEPOU oTNV emeéepyacia 1 TNV
TIPOETOIHACIA TPOPIMWV.

Ta vdatoyevr] vooruaTa Tapapévouy akoun Kal
ONMEPA LA aTTO TIG KUPLOTEPEG TINYEG VOO POTNTAG
Kat BvnolpdTnNTag oTovV KOOWO Kal euBuvovTal yia uda-
Toyeveic eménuiec MpokaloUv mavw amod SU0 EKATOW-
MUpLa BavAtoug eTNGIWG Kal EVOXOTolouvTal O€ TTOAU
TTIEPIOOOTEPEC TIEPIMTTWOELG A0OEVEING TTPOECAPXOVTWY
TwV S10pPOTKWV CUVOPOUWVY Kal TWV YOOTPEVTEPITI-

VOL. 68 @ ISSUE 3, July-September 2023

YnevOuvog aAAnAoypagiag
Kawveravrivogc M. Bacdlog

Mikpofroroyiké Tuijpa, I'eviké Nocokoueio
Néag lovias «Kovotavromotvicio-Ilatneiowvy,
Ocoompov Koveravromoviov 3-5,

GR-14233, AOnva, EXJdda

Tyiépwvo: 2132057314

email: vassalos.constantine@gmail.com

Swv." Avdpueoa otig udatoyeveic emdnpieg Eexwpifouv
ekeivec mou amobidovtal og mapdotta mou petadido-
VAl HE TO VEPO, APoL UTTOAOYIOTNKE OTI TNV TIEPiodO
1991-2008 avriABav oto 11% Tou cuvolou Twv vda-
TOYEVWV EMONUWV.2

NOIHOYOVEG HOPPEG TWV TAPACITWY AVEUPIOKOVTAL
O€ TTAPOXEG TTOOIUOL VSATOC, g L&ATA AVAPUXAG, OU-
prepAapBavopévwy Twv YAUKWV Kal Baldooiwv udd-
Twy, Kal og v&ata apdeuong, Ta omoia Pe TN oelPd
TOUG UITOPOUV VA JOAUVOULV TA TPOPLUA HECW TTPAKTI-
KWV 1Tou akohouBouvTal TN yewpyia Kal tn Blopnxa-
via Tpo@ipwy, petadidovTdc TIC, OTIWC EMYPAUHUATIKA
AVAQPEPETAL «ATTO TO AYPOKTNA OTO TIPOUVI».2. H uo-
Auvon umopei, emiong, va cuuBei oto omitt 6tav Ta



MAPAZITA TTOY METAAIAONTAI ME TO NEPO KAITIPOKAAOYN YAATOTENEIZ ENIAHMIEX

TPOGIUO, 16iw¢ 6TaV PPETKA AaXAVIKA KAl ppouTa, Ee-
mAévovTal JE VeEPO HONUCHIEVO LIE TTapAOLTa.

H petadoon Twv mapacitwy pe vepd yivetal Kupiwg
ME TNV KaTtdmoon amd tov {eVIoTH PEYAAOOPYAVIOUO
NG Aoloydvou Toug Hop@ric.? Ta TapaoITIKA TTPWTO-
(wa Giardia lamblia, kat Cryptosporidium spp. €ival ol
KUPIOTEPEC AITIEC UOATOYEVWV VOO HATWV artd Tapd-
otta. Kat d\\a €idn mapaoitikwv mpwtdélwwv (Enta-
moeba histolytica, Toxoplasma gondii) petadidovtat e
TO VEPO KAl TTIPOKAAOUV ANOIUWEELC. Na Aolpwéelg £xouv
evoyorolnBei, emiong, ot apoifddec mou mePIBANO-
vto¢ Naegleria fowleri kan Acanthamoeba spp., mapa-
oltikd (Ascaris lumbricoides, Trichuris trichiura, Taenia
solium), kaBwc kal ENVOEC (Schistosoma spp., Fasciola
hepatica) mou XpPnOoIKOTIOIOUV EVOIAPECOUG EEVIOTEC
Tou LVSATIVOU TTEPIBANNOVTOC YId VA OAOKANPWOOUV
TO BLOAOYIKO TOUC KUKAO.

Npwtél{wa mov petadidovral udatoyevwg
MNpwté{wa mov mMapaciTovV To EVIEPO

Giardia lamblia: MNpokeltal yla HaoTyopopo mpwTto-
{wo Kal armoTENE( TO CUXVOTEPO AITIO USATOYEVWV ETTI-
Snuuwv amo mapdotta. Epgavifet duo pop@ég
(tpopolwitng, KUOTN).*° H avBekTiky popen ¢ G.
lamblia, n kKOOTN, €ival n poAuCuaTIKr Hop®n Kal dia-
oneipetal péow Twv Kompdavwv. O avBpwrocg dev sival
0 HovadIkog EevioTnE, agou Katolkidla i dypla {wa
amoTteAoLV EEVIOTEC TOU TTAPAGITOU.

Ot kvoTelc evtomiCovTal o€ VSATA, TPOPIUA KAl ETTI-
@avelec.® H avBekTIkOTNTA TNE KUOTNG S1apKEi £we Kal
OPKETOUC HNVEC 0TO TEPLBANOV, avaloya LIE TIG ETTL-
KpatoUoeC ouVONKeC Lypaciag Kal OepUoKPAGIiag TOu
VEPOU.>® Y€ EUVOIKEC OUVONKEC LYPATIAC KAl O€ KPUO
VEPO, Ol KUOTEIC EMBIOVOUV YId UAVEC.”E

H petadoon yivetal pe katavalwon pn mociuou
VEPOU a6 MUVEG 1) TOTAILA F KATA TNV KOAUPBNoN o€
poAuopéva data ToTapwy, Aipvwy R udata avayu-
¥A¢.” H petddoon yivetal kal amod TpO@Ia Tou €Xouy,
KaTd TNV eme€epyaocia Toug, ENOeL o€ ema@n UE JOAU-
OMévo vepo.710

H AaupAioon (yiapdiaon) ekdnAwvetal, Kupiwg, pe
Sidppola, SucamoppdPnon, vauTid, KOIAAKO AAyo¢ Kal
apudatwon. Napouotaletal anwlela Bdpoue. Ymdp-
XOUV, OUWG, Kal OCUPITTWHATIKOL (POPEIC TOU TTapAsi-
Tou." Ta cupmtwpata Stapkouv 1-3 eRSouddec. O xpo-
VOG EMWAONG €ival 3-25 NUEPEC. YTIAPKOUV TTEPITTWOELG
TTOU TA CUMITTWUATA UITOPEL va paiveTal 0Tl £XOuUV UTTO-
XWPAOEL OANG, LETA ATTO KATTOLEG UEPEC, O A0BEVIC UTTO-
Tpomalel. Exouv mapatnenBei emmokég, dmwg eivain
avtidpaoTikn apbpitida, To cuvdpopo evepEBIoTOU
EVTEPOU KAl OL EMTAVANAPBAVOUEVES SIAPPOLEG TTOU UTTO-

pei va Slapkéoouv xpovia. Zta maidid, Umopei va umdap-
&€l CWHATIKN KAl TIVEVUATIKA KaBuoTépnon.'?

Cryptosporidium spp.: MNpokeital yia onopol{wo
TTOU aviKel ota Kokkidla. Exel Suo pop@ég (omopolwi-
NG WOKUOTN). AVaMTUGGCETAL 0TO AeTTTO évtepPO. O dv-
Bpwmocg dev gival o povadikog Eeviotric. XTa (wa To
Cryptosporidium mapouotalel éva gidog e€e1dikevong.
AN\o €idoc¢ mpooBAlel Ta TPWKTIKA, AANO Ta TITNVA,
GA\O Ta OlKOOITA K.0.K."3

H amooAn t¢ wokuoTtng Tou Cryptosporidium spp.
oTo TepIBANoV YiveTal Héow KoTpAvwy avBpwwy
Kat (wwv."* O1 wokuoTelg evtomi{ovtal o€ OAa Ta €idn
LVSATWY, aKOUN Kal o€ aApUpd vepd. To C. parvum Kal
to C. hominis euBUvovTal yla To 90% TnNG KPUTTTOOTTO-
p1diwong otov avBpwrmo.'

Ot wokUOoTElG gival avBekTIKEG 0TN YAwpiwon. Ala-
TNPEOULV TN MOAUCUATIKE TOUC IKAVOTNTA AKOMN KAl Yia
prveG. Me Ti¢ Siadikaoieg eme€epyaaiag Tou vepou (T.x.
81nBnon), HEIWVETAL ONUAVTIKA 0 aplBudC Toug oTo
vePOS. OuwE, AOyw UIKPoU HeyéBouc, 2-4 um, OpIoLE-
VEG TIEPVOUV 0TO SiKTUO KatavAaAwong amd To GiAtpo
Kat mpokaAouv BAARN otov AvBpwTto, apou Sev amal-
TeiTal peydhog aplOpog yia tnv mpokAnon Aoipwéng.
H poAuopartikn §éon o€ vy avBpwmo eival n kata-
véhwon 10-30 woKUOoTEWV. '

O xpovog emwaong ival pia efdopdada. MpooBaA-
Aovtal OAeg ol nAikiec. Maidid, umepNNIKES Kal avooo-
Kataotahpévol epgavifouvv Bapltepa CUUMTWHATA.
Ta ocuuntwpata mepdapavouv kKot\lako dAyog, Sidp-
pola, apuddtwon, amwAeld BApouc, EUETO Kal vauTia.
> € avoooKataoTaApéva dtopa mapouoidletal Kal Xo-
Aayyelitida.? Opilopéva dtoua, Xwpic kavéva ou-
MITTWHA, PITopoUV va PETadWoouV To Tapdolto (armo-
BoAr} WoKUOTEWV UEOW KOTTPAVWY) Kavovikd. EKTog
OO CUUTTWMATA armd TO AEMTO €VTEPO, T AVOOOKA-
TaoTaApéva dtopa TTou vooouv epgavifouv kat Aoi-
MwEn TOU AVATIVEVOTIKOU CUCTHUATOC.”'8 X€ Un avo-
COKATAOTAAUEVA ATOUA, N CUPTTTWHATOAOYIA SlapKei
7-14 nuépec xwpic Oepaneia.’”

Entamoeba histolytica: EuBUveTal yla tnv apolBa-
dwon otov AvBpwro mou €ival oNUAVTIKOTATO TTAYKO-
ouio mPoPAnua Anuootag Yyeiac. Ta Baktripla Tou
EVTEPOU XPNOILEVOLY WG TPOPH, EVW SIAPOPPWVOLV
éva mepIBaiov pe avagpofleg ouVONKES KAl KATAA-
AnAo pH mmou guvoei Tov TOANATTAQGLACUO TWV TPOYO-
(witwv Tne."”?

H E. histolytica €x€l KOOMOTIOAITIKN KATAVOUH. Zuxvd
evtomifetal o€ YAUKA VEPA TTIOU €XOUV OAUVOEL e av-
Bpwmiva kémpava. Ot KUoTeIC eMPBLVOLY €wg Kat 30
NUEPEG OTO VEPO. Ta TTEPIOCOTEPA KPOUOHATA EUPA-
vifovTtal OTIC AVanTUOOOUEVEG XWPES AOYW XAUNAWY
emmédwv vylevic.20?!
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Ta mooooTd péAuvong petau avépwv Kal yuval-
KWV gival idla. Ta meploodTEPA Kpouopata gival NAL-
kiag 18-50 eTwv.?’

Av n E. histolytica mapapeivel evog TOU eVTEPIKOU
owANva, pokaAei apolBadikn ducevtepia. Xe UTTOKEI-
pevo véonua, duvatov va umdp&ouv emMmAOKEG (epl-
Tovitida, apolBadikd KokKlwuata).2%?!

H ouvnBéotepn efwevtepikn ekdnAwon eival To
apol13adiko NTATIKO AmOOTNUA TTOU KAIVIKA eKpPAle-
TAl JE TTUPETO KAl TTOVO 0TO Avw Se€1O TETAPTNUOPIO
NG KOIALOKAG XWPAE, KABW Kal IKTEPO Og TTOCOOTO
<10%. To nmatikd andéotnua ivat 10 opEG cuxVo-
TEPO OTOUG AVTPEG aTO O,TI OTIG YuVaiKeg.20-22

Toxoplasma gondii: Eival oropdlwo pe KOGOTO-
Aitikn katavoun. Exetl duo EevioTég, évav Stapeoo Ee-
vIoTH Omou avamapdyetal AQUAA Kal évav TEAIKO
EevioTr émou avamapdyetal Eueula. H éueuin ava-
TTapaywyr Tou mapacitou evtomileTal povo oty ol-
Kooltn ydta, yl' auTto, Kal Bewpeital TEAIKOC EeVIOTAC.

To Toxoplasma amavtdtal o€ TPEIG LOPPEG (TaXU-
(widla, omopowidia, Bpadulwidia). Ta taxulwidla
eival eNeVBepa 0TOV OPYAVIOUO Kal TIPOKAAoLV ofeia
toéom\dopwon. Ta Bpadulwidia evtomiovtal o€ Peu-
S0KUOTEIC 0TOUC I0TOUC TOU EEVIOTH KAl TIPOKAAOUV
Xpovia toom\dopwon.

Ot ydteg (tehikoi EevioTéC) poAUvovTal amd TNV Ka-
TavAdAwon HOAUCUEVWY BNAACTIKWY (TTOVTIKWVY) Kal
TITNVWV Kat cuvexiCouv tn petddoon He TV anmofoAn
TOU TIAPACITOU PEOW KOTIPAVWV.2* O avBpwmog LoAU-
VETAL ATTO TNV KATAVAAWGT MOAUGHEVOU VEPOU 1 HO-
AUCpEVNC TPOPNC HE WOKUOTEIC TTOU ATO TN ydTd
MEOW KOTTIPAVWV.?

Mpokalei ToEomAdouwon ou € vyl dToua gival
ATILA JE CUPMTTWHATA TIEPITTOU i81a JE TNG KOIVAG Ypi-
NG ME €VaioOnToUC Aeppadéveg Kat pualyiec. Alap-
KoUV amo PEPIKEC EBOOUAdEC €W Kal Pvee. To T.
gondii néVEL GTOV OpYaVIOUO ToU EEVIOTH O€ AVEVEPYN
KATAoTOOoN Kal OTav Bpebei € AVOOOKATAOTOAN EVEP-
yorolgitat?* & avoooKaTaoTaApéva ATOMA, TTAPOU-
oladel avénuévn Bvnolpotnra.z>

Av pia yuvaika €xel LoAUVOEl TPOTOU KUOPOPHOEL,
To éUPBpuUo avanTtlooEl Auuva AOyw TG avoaoiag ou
€XELN UNTéPa. Av N pntépa poAuvBei Aiyo Tptv i katd
TN SIAPKELA TNE EYKUPOOUVNC YIVETAL CUYYEVAC UETA-
doon (A KABeTn petadoon) 0TO AVATITUGCOUEVO EU-
Bpuo. ‘Oco Mo vwpic Katd TNV Kuo@opia Yivel n
pOAUVON TG UNTéPAg, TOo0 cofapodtepn Oa gival n
BAAPN oto éuPpuo. Ta amoTeAéopaTa TG CUYYEVOUG
petddoong umopouv va ival va amofAnOei to éuppuo
1 va pnv emplwoel TPoTtou yevvnBei i} va yevvnOei pe
KAWVIKEC evEeielg ToEomhdopwong, 6mwg givat o udpo-
KEPANOG, Ol OTTACHOI Kl EVOOEYKEPAANIKES ATTOTITAVW-
O¢lG Kal ol PAABeC oTov ap@IPANOTPOELDN. 2420
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EAevOépw¢ Brwoeg apoiBadeg

Naegleria fowleri: Eival pia ap@i{wiki apoipada tou
mepiBalovroc. Exel Tnv Ikavotnta va (et og Suo Ko-
OMOUC, W¢ EAEVBEPOC OPYAVIOUOC Kal W¢ evdomapd-
otto. Evtomiletal ouvABwc o€ Nipveg, ToTaula, BepUéC
mnyéc. Evoyomoleitat ylia tnv mpokAnon mpwtonaboug
apolBadIkig punviyyoeyke@alitidag otov avBpwrmo.?”

‘Exel KOOpOTTOANITIKN KaTavoun.?® H poAuvon dev yi-
VETAL artd TNV KATAVAAWGN POAUGPEVOU vepoU. Ot av-
Bpwrol poAuvovtal 6Tav €l0ENBEL OTOV OPYAVIOUO
TOUC aTTO TO VEPO HECW TOU AVATTVEUCTIKOU CUCTHUA-
T0G. Ot Aoudpevol poAUvovTal O PépN e YAUKO, (E0TO
vepPO.?” Exel OXETIOTEL, TTIONG, E TO TEAETOUPYIKO Vi-
Pipo Twv Moucoupdvwy Tiptv and kAabe mpoaoeuxn
mou MePINAUPBAvEL, HeTall AAWY, TNV éKTTAUON TNG
MUTNG Kal PE TNV TEAeToVpYIKN BuBion Twv Ivdoulotwv
ota vepd tou [dayyn motauou.?

Y€ xaunAotepeg Beppuokpaoieg <10°C, ot tpopolwi-
TEG XAVOULV TA TIOIOTIKA XOPAKTNPLIOTIKA Toug. Ot KU-
OTEIG EMPBILVOUV YIa UIoO XpOVvo o€ Bepuokpacia
4°C2° NapdTl eival apolfada Twv YAUKWY VEPWY, EXEL
TNV IKAVOTNTA TTPOCAPHOYNG O MEYOAUTEPA TTOCOOTA
aAatéTNTaC HE TNV TAP0odo Tou Xpovou. Npokelpuévou
va eMPIWOoEL 0TOV avOPWTTIVO YKEPANO, Eival o€ Béon
va avTé€el OTIC AUENUEVEG OUYKEVTPWOEIC IOVTWY
(0.9% NaCl) mou cuvavtd otov avBpwmivo opyavi-
OpO.3°

H N. fowleri e16€pyxeTal oTov pviko BAevvoyovo Kal
kateuBuvetal Slapéoou tng veupoemOnAlakric odou
otn Bdon Tou eyke@Alou, Tov UTTOBANAO KAl TOV E-
oeyképalo.?® H mpwtomadric apoiBadikn unviyyoe-
YKEQAAITIOA gival AlIopPAYIKN, VEKPWTIKH JE TTOIKIAQ
CUUTITWHATA ATTO KEQPANOAYIEG HEXPL KAL ETTIANTITIKEG
Kpio€IC pe amotéAeopa TV Katainén twv acBevwv. H
éykatpn S1dyvwon, WOoTE va amoKAEICTOUV AANa aiTLa,
gival amapaitntn Adyw TN TaxUTATNG AVATITUENG TNG
Aoipwénc.223° Mpokeital yla avaduduevo voéonua He
avénon Tng ouxvotNTag Ta TEAeuTaia 20 xpovia mou
avapévetal va auénBei meploooTePo AOYW KAIUATIKAG
alaync.3°

Acanthamoeba spp.: Eival eukalplakoi povokuTta-
pol opyaviopoi mou {ouv eAeVBepol 0TO TIEPIBANOV.
Evtomiovtal oTov aépa, To £6aPoc, To VEPO Kal Ta AU-
pata. Ot dopwéelc amod Acanthamoeba spp. (KOKKIW-
patwdng apolBadikni eyke@alitida, kepatitida amo
Acanthamoeba, Seppatikéc BAAPeC) ival omavieg
OANG TTOAU coPapéc.!

H Acanthamoeba spp. S100€tel pia KivnTh popen,
TOV PoAuouatikoU Tpo@olwitn, Kal pia avOeKTIKA
HOP®N, TNV KUOTN. MeTaTpEéNETAL O€ KUOTN OTAV EKTE-
O¢ei oe Suopevn mepIPBarlovta e HeTABOAEC TNG Oegp-
poKpaaoiag Kat Tou pH.3?
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Me Bdon avalvoelg TnG VOUKAEOTISIKNA G aAuacidag
TOU TTUPNVIKOU Kal Tou pitoxovdptakou rRNA, ot akav-
BapoiBdadec taivopouvtal og 20 Tumoug (T1-T20).
Movo 11 yovotumol (T1-T7,T10-T12,T15) givai maBo-
yévol yia tov avBpwro kal ta {wa.?

H gicodo¢ otov opyaviopd Tou avBpwrou yivetal
pEOW 0@BAAUWY, pIVIKWY 08wV 1 S€pUAToC TToU PEPEL
AUGELC OTN OUVEXELA TOU. AVAAOYA LIE TOV TPOTIO E100-
Sou oTov avBpwTivo opyaviopuod, TPokalouvTal avTi-
otolxeC PAAPEC. Y& avoooKaTAOTAAUEVA ATOA, Ol
akavBapoiBadec mpokahouv Siaxutn vooo Kal dep-
paTikéS PAAREC3 H KoKKIwpatwdNng apolBadikn eyke-
@ahitidéa egivat Aoipwén Tou KEVIPIKOU VEUPIKOU
ouoTtiuaToc. Mapatnpeital og Atopa e AVOTOAOYIKO
EN\elppa (eykupoouvn, diaprtng HIV k.d.). Mpokeltal
yla mpoodeuTIKr vOoo pe moAU uPnAn Bvnoludtnta
Aoyw avénuévng evOoKpavIaKNC Trieong péoa o€ éva
pe SV0 UAVEC amod TNV EvapEn TwWV CUPMTWUATWV.?

H kepatitida mpokaleital 6tav n Acanthamoeba
MOAUVEL TOV KEPATOEISH XITWVA TOU 0@BOAApOU, TIPO-
kaAwvTtag Suvato o@Baipiko mévo otov acBevr). O
ouvnBéoTepog Tpomog pdAuvong ival pHéow TwV
QPOAKWV EMAPNC, XwpPI¢ va amokAgiovtal 6col dev
@opouv.3*3 H Acanthamoeba, Aoyw TnG IKAVOTNTAG
empiwong oe avti€oeg ouvOnkeg, maipvovtag tn
Hop®n TNG KUOTNG, €ival aVOEKTIKN TOCO OTO XAWPLO
TOU VEPOU OCO Kal OTO ATMOAUMAVTIKO StdAupa Twv
PAKWVY ETTAPNAC, ME AMOTEAEOUA TN HOAUvOoN. H Kepa-
Titida ano Acanthamoeba sival SUokoAo va Slayvw-
OTEel KAl PMOPEL VA QVTIPETWTTIOTEl WG YA EPTINTIKA A
MiKpoBlakn kepatitida Adyw TwWV KOIWVWV TOUC OU-
MITTWUATWV. 3536

Napacttikég EApvOeG mou petadidovral
vdatoyevwg

‘EApuvOeG Tou petadidovral KOmPavooToOpATIKA

Ascaris lumbricoides: AvnKel oTIC EAUIVOEC TTOU HETA-
Sidovtal amd to €dagoc. H péAuvon yivetal kompa-
VOOTOMATIKA HE wdpla TN VNUATEAIVOAC TTou wpl-
padouv oto mepiaihov omou amofdihovtal and Tov
avBpwro péow Kompavwy. Ta wapla, av Kal EVToTi-
Covtal og vOaATA, omaviwg peTagépovtal o€ SikTua
0Vdpeuonc. Aoyw peyéBoug ouykpatouvTal Katd Tnv
ene€epyaocia Tou vepouL (QINTpApioua).

O povadikog EevIoTC TNG eival o avBpwmod. H po-
Auvon yivetal €ite e wapta mou Bpiokovtal € HOAU-
OMEVA TPOPIUA EITE PHE WAPLA TTOU KATATTIVOVTAL PE TO
vepd and pohuopéveg nyec.3”38 O Maykdopuiog Opya-
VIOMOG Yyeiag xpnotpomolei tnv avalrtnon wapiwv A.
lumbrocoides wg &eiktn yla TNV ao0@AAr emavayxpnot-
poToinon vypwv amoPARTwy 0T Yewpyia Katd TV

moooTIKN aflohdéynon kivduvou yia epgavion vdato-
YEVWV HOAUVOEWV.>

O Biloloyikdg KUKAOG TepIAapBAvel TNV VAAIKN
MopP®n Kal Ta HOAUCHATIKA 0TAdla, wdplo Kal TTpo-
vOuen (L3). H eviAikn pop@r mapaoitei tov avBpwro.

Ta pohuopéva dtopa dev epgaviouy TAVTOTE KAL-
VIKNA €lkova. H hoipwén amd tn vnuatéAuvOa (aoka-
p1diaon) eivat n ouvnBéotepn eAuvBiaon Tou avBpw-
mou. Eivai, ouvnBweg, nma Aoipwén pe Kolhlakn
duoopia. Ze eikdva cofapng Aoipwéng Ta cCupNTW-
pata molkilouv avdioya e To oTASI0 ETAVACTEUONG
™M¢ éAvOac. Katd tn petavdoteuon Slapécou Twy
TIVEUOVWV TIPOKAAOUVTAL AVATIVEUOTIKA TIPOoBARaTa
(m.x. ouvdpopo mvevpovitidag tou Loeffler). Otav
eykaBiotatal oto Aemtd éviepo, mapouaotalovtal ya-
oTPeVTEPIKEG Slatapaxég, SuoevTepia Kal CUPMTWHATA
eNa@pldc yaotpevtepitidac. Ot Aolpwielc amd peyalo
aplBud wapiwv kataArpyouv os anoepaén eviépou,
OKWANKOEISOUC amd@uong, XoOAN@OpwV Kat 0 AANEG
e€wevteplkég amoppaelc (maykpeartitida) kal mepl-
Tovitida.3940

Trichuris trichiura: O TpIXOKEPANOC gival pia vnpa-
TéEAUIVOa Tmou petadidetal amd to €dagoc. Eival n
TPiTN 0g ouxvoTNTA EAVBa Tou avBpwrou. H petd-
doon yivetal and ATopo o€ ATOHO, KOTIPAVOOTOMA-
TIKG, amo JOAUCHEVA PE wdpla TPOQIUA Kat vepd. H
evAAIkn éApvBa mapaotitei Tov fAevvoyovo Tou Ta-
X€0G EVTEPOU UE TO AEMTOTEPO TUAUA TNG EVOPNVW-
Mévo o€ auTov.’’

H nmma pop@n tng TpIxioupiaong eivat aCUPMTWUA-
TIKA. H Bapid popen ekdnAwvetatl pe pebIoPog Kal
@Aeypov 0To TUPAS, TN oKwANKoeldr anmdeuaon Kal
TO aVIOV KONov. 2 € pIkpd maidid €xel mapatnpenOei kat
TTPOTITWON Tou 0pBoU.374!

Taenia solium: H tawvia n évom\og gival pia KEoTw-
ONn¢ EAvOa pe evolapeoo EevioTh (xoipog) mou @iho-
Eevel 1o MpovuPPIKG O0TASI0 (KUOTIKEPKOC) OTOUG
L0TOUC TOU Kal TEAIKO evioTh (AvOpwTog) Tou @Lho-
&evel TNV evNIKN Tatvia oto évtepo Tou.4? O dvBpwrtog
pmopei, emiong, va @IAofevOEL Kal TO TIPOVUPQIKO
0T1adlo (KUOTIKEPKOC), OTIOTE PETATPEMETAL O€ eVOIA-
peoo EevioT. 43

H T. solium éxe1 maykoopia e€amiwon. Evénuei otov
OVATITUGOOUEVO KOOMO0.4? Ot KaKEC CUVORKEC UYLEIVAG,
n mapadoolakn XolpoTpoia, n EANeIPN eMiyvwong
NG vOooU Kal N eTwxela Stadpapatiouv onUavTiko
poho otn Sawwvion Tng T. solium.* O1 avBpwmol po-
AOvovtal and KAatavaAlwon VEPOU 1| WHWV AAXAVIKWY
MOAUCUEVWV E WAPLA, UE AUTOPOAUVON HE LETAPOPA
wapiwv amd TNV MEPIMPWKTIKA XWPa 0TO OTOUA ME
akdBapta xépla, kabBwg kal amd avlpwmo og Av-
BpwTTo He HOAUCHEVA XEPLA PIE TA WAPLA.
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H T. solium mpokalei evtepikr Tawviaon (Aoipwén
and tnv evAAIKN Tawvia) Kal KuoTiképkwon (Aoipwén
ammd TovV KUOTIKEPKO).* H evtepIKkn Tawviaon sivat acu-
pTwpatiky A Ama (kothtaké dlyoc, Sidtaon, Sidppola
Kal vauTia).*? Ot KAIVIKEC EKONAWOEIC TNEG KUOTIKEPKW-
on¢ e€aptwvtal amo 1o poofePAnuévo dpyavo. Ol
KUOTIKEPKOL 0TOV UTTOOOPIO 1OTO, TOUC MUEC ) TA OTTAA-
xva &gv MPoKAAOUV KAWVIKEG ekONAwoelG.* Ot KuoTi-
Kepkol o€ (WTIKOUC 1oToUC (0pBaApoi, eyké@alog),
TIPOKAAOUV 0(QOAAUIKY) KUOTIKEQPKWOTN KAl VEUPOKU-
OTIKEPKWON Tou oxeti(ovTtal YUE ONUAVTIKA voonpo-
™rta.*? H veupokuoTiképkwon gival cofapr voooc.
EuBUvetal yla emANTITIKEG KPIOELG Kat AAAa veupolo-
YIK& cupntwpdta.*® Ot mapaottikég BAAReg eumodi-
(ouv TNV KUKAOQOpPia Tou eyKePalovwTiaiou vypoU
Kal 0dnyoulv o€ amo@paKTIKO udpoképaho. H e€wma-
PEYXULATIKI VEUPOKUOTIKEPKWOT TIPOKAAEL evOOKpa-
VIOKN UTTEPTAON Kal €ival Xpovia, cof3apr) vooog Ue
TOAU uPnAn BvnoipdTnTa.*

‘EApuvOeG Tou HéPOG TOU KUKAOU TOUG amattei uda-
Tivo mepiBaiiov

Schistosoma spp.: Eival tpnuatwdelg EAuvOeg mou
€xouv w¢ TeAkoug Eeviotég ta omovOulwTta (wa.
‘Exouv TéooEpa MPOVUUQIKA oTadia (Uelpakidlo, omo-
POKUOTN, KEPKAPLA, LETAKEPKAPILA). H EKKOAAYN TWV
wapiwv yivetal oto YAUKO vepd Kal amalteital évag
aomovOUNo¢ evlIldpecoC EEVIOTNC TTPOKEIPEVOU va
oAokANpwOEi 0 BlOAOYIKOG KUKAOG.37#

H evtepikn oxlotoowpiaon ekdnAwvetal pe didp-
POIQ, AILATNPEC KEVWOEILC, UTTopEl va TTPooBAANEL TO
NTIaP KAl VA TIPOKAAECEL O€ COPAPEC TIEPITITWOELG KO-
Kivo Tou maxéog evtépou f NmAtwpa. X€ TPooBoAn
TOU OUPOYEVVNTIKOU CUCTNHATOG XOPAKTNPLOTIKO OU-
MTTTWHA EiVAL TO Aipa KATA TNV oupnon. Z€ xpovia Aoi-
MwE&N TOU OUPOTIOINTIKOU, N KAWVIKN €lIkOvVa e€eNiooeTal
o€ ivwon TG oupoSOxXoL KUOTEWC e UOPOVEPPWON
Kat Kivéuvo epgaviong kapkivou oupoddyxou KUOTNG.#
H oxiotoowpiaon Tou yevvnTIKOU CUOTHUATOC TTPO-
KOAEl OTIC YUVaiKeEC KOATTIKN alpoppayia, aicOnua
niévou atn oe€ovalikr emagr kat olidla otnv meploxn
Tou aidoiov, evw 0Toug Avopec TPooBANAEL OTTEPUA-
T08XEG KUOTELG KAL TTPOOTATN.*8

Fasciola hepatica: To dicTopo TO NITATIKO €ival pia
TPNUATWANG EAIVOA TOU TTIATOC TTOU XPNOLUOTIOLEL TO
VEPO YIa TNV AVATITUEN TWV EVOIAUECWY HOPPWV KAl
éxel we evllapeco Eeviotn Tov KoxAia Limnea trun-
catula’’#

>T1ov AvBpwro, n F. hepatica eykaBiotatal os Amap
Kat xoAneopa. O avBpwmog poAUvetal amd katavd-
Awaon udpPORIWY PUTWV (Vepokdpdapo K.4)  Tdon ve-
POV TTOU Eival LOAUCHIEVA UE TIPOVUUPIKEG MOPPEC TNG
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ENuvBac.*® Inv oeia pdon, TG Aoipwéng, n KAVIKN
elkéva mepINapBavel TupeTd, Kollakd dAyn, Sidppola,
Kvidwan, nrmatopeyalia Kat nwotvo@iAia. ATTotéAeoua
NG Xpoviag Aoipwéng sival n SlaAeimovoca anoepaén
TWV XoAN®Opwv 0dwv Kal N KATaoToAr TOU avooo-
TTOINTIKOU CUCTNATOC, CUVOSEVOUEVN aTTd VEUPOAO-
YIKEC AANA KAl o@BaApoloyIkES BAABEeC.O!

Ydatoyeveic emdnpieg mov mpokaouvvral
amé mapdoita

To 1920, yla mpwtn @opd, otic HMA cuAAéxBnkav
€OVIKA OTATIOTIKA OTOLXEIO OXETIKA e EMENUIES TTOU
oxetiCovtav pe poAuopéva vdata. To 1971, eykata-
OTABNKAV TA TTPWTA CUCTHHATA TTapakoAoLOnong yla
N oUN\oyr OeOOUEVWV OXETIKA PE TNV EUPAVION,
KaBw¢ Kat TNV mpokAnon eménuwyv amd vdatoyevn
voorjuata. Aré to 1986 mou &ekivnoe avtiotolxn emi-
TApnon otnv Eupwrn pexpt to 1996 kataypag@nkav
277 emdnpieg o€ 16 Eupwmaikég XwpeG.

Metd 1o 2000, auénbnke to evilapépov yia mon-
Migg Tou TpokaAoUvTaAl Ao MAPACITA, KAl KUPIWG Ao
mPWTOlwa, ylati Slamotwonke 6T N uéxpl tote Stadt-
Kaoia eme€epyaciag Tou mOCIOU VEPOU UTTOPEL va NV
NTav emapkng, ue dedopévo 6T apevog To péyebog
TWV TTAPACITWY TOUG ETTETPETIE VA TTEPACOUV ATIO TOUG
TOTE XPNOIUOTIOIOUEVOUC NBOUC KaTd TN Sinénon
APETEPOU Ol KUOTELG KAl WOKVOTELG TOUC ATav avOe-
KTIKEC 0TN ouviOn XYAwpiwon.?

Ao Tov lavoudplo Tou 2004 éwc Kat Tov AekéURplo
Tou 2010, Kataypd@Tnkav 199 gotiakég udATOYEVEIC
emdnuiec mou amodéOnkav og poAuvon amo mapd-
olta.? O1 meploodTePeC emdnuiec avapépbnkav amd
Vv AuoTtpalia (46,7%), Tn Bopela Auepikn (30,6%) kal
™V Eupwrn (16,5%). O aItioAoYIKOC TTapAayovTag Twv
TMEPLOCOTEPWV eMONUIWV ATav To Cryptosporidium
spp. mou MpokdAece 120 emdnuiec, evw n G. lamblia
Atav ureBuvn yia 70 emdnuiec. H artia Twv umdAot-
TIWV EVVEA EMSNUIWV ATav dA\a mapdotta, OTwe gival
1o T. gondii. Mévo og S0 emdnpieg o€ TAYKOOULO ETTi-
eSO O AITIOAOYIKOC TAPAYOVTAG NTAV N EAEVBEPWC
Buwoa apoiBada Acanthamoeba spp.?

Néa peAétn mou dnuooteuTtnke To 2017 €deie ot
amod tov lavoudpto Tou 2011 péxpt kat 1o Agkéufplo
Tou 2016 Kataypd@TnKav 182 MepIooOTEPEC EMONUIEC
OUYKPITIKA PE TNV mponyoluevn mepiodo 2004-
2010.3 H S1aomopd Twv KPOUGUATWY avd ToV KOGUO,
aKOAOUBONOE eKeivn TNG TTPWTNG TIEPiIOdOUL e TNV Au-
OTPOAia VA PETPA TIG TIEPIOCOTEPEG EOTIEC EMONUIWVY,
pe SeUtepn TN Bopeta Apepikn kal TéAo¢ Tnv Eupwrn.
Juykekplpéva, otnv Auotpalia evtomiotnke 10 49%
TwV eménuiwy, otn Bopela Apepikn to 41% Kat otV
Eupwrn 10 9%. Ot cuvnBéoTepol artiohoyikoi mapd-
YOVTEG OTIG OUYKEKPIUEVEG uvdaToyeveiq emdnpieg
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ntav to Cryptosporidium spp. kat n Giardia spp., Ta
omoia evromioTnkav o€ 239 (63%) kat 142 (37%) kpou-
opaTa avTioToiXwe.>

To dtaotnua 2017-2020 kataypd@TnKav CUVOAIKA
251 vbatoyeveic emdnuiec amo mpwtdlwa o€ TTAYKO-
oMta KAipaka.”* Amo Ti¢ 251 €otieg, mepimou 1o 58%
ATav otnv APeEpPLKN, To 29% otnv Eupwrn, to 11%
otnv Qkeavia kal oxedév 10 2% OTIC ACLOTIKEG
XWPEeC>* Ta mpwtolwa evtomioTnKav o€ S1APOPETI-
KOUG TUTTOUG VEPOU, OTIWG €ival TO MTOCLUO VEPO 1 TA
vdata avaypuxng (moiveg) T16oo ta eneepyacpéva
0600 Kal Ta pun emeéepyaopéva.> Emiong, mpwtdlwa
evToTmioTnNKAV Kal o€ epIBallovTikd udata.>

To dldotnua 2017-2020, ot TePlooOTEPES LOATOYE-
Vei¢ emdnuiec amo mapdoita mayKoouiwg Katdypa-
@tnKav otic HMA, 141 og ouvolo 251 vdatoyevwv
EMONUIWV aTIO TTAPACITA. ZUYKEKPLUEVA, armd TIC 141
€0TIOKEG EmMONUieC, o1 117 ogeilovtav oto Cryptospo-
ridium spp., ot 23 otnv Giardia spp. kat pia otn N. fow-
leri. Amo T1c 117 emdnukég ekpr el Tou oeilovtav
oto Cryptosporidium spp., ot 96 anmod66nkav o€ eme-
Eepyaopéva VSata avaypuxng 10 oe un enefepya-
opéva vdata avauxng €l oe KatavaAwon amo
TTOOILO VEPO Kal TTEVTE O TrepIBallovTika Udata. Emi-
TAéov, amo TI¢ 23 embnuieg mou opeilovtav otny Giar-
dia spp., ol €MTA OxetioTNKAV HE TTEPIBANNOVTIKA
0data, o1 dUo pe un eme€epyacpéva LOATa avaPuxnc,
ol TTévTe o€ emeéepyaopéva LdaTa avaPuxng, ol TPELG
ME KaTavAAwon TOCIUoU VEPOU Kal ol UTTONoLTTEG €EL
ME KaTavalwon AAwv Tuntwy vddtwv. ISlaitepo ev-
Slapépov mapouaoiaoe pia emdnuikn ékpnén otn Bpa-
(Na mmou amodbéOnke o poéAuvon tou Snuociou
OUOTAUATOG TAPOXAG TOCIUOU vePOU amo T. gondii>*
Tnv mepiodo 2017-2020, ot Eupwmaikég XWPES TAPOU-
olacav 1o apéowg eMOUEVO UYNAOGTEPO TTOCOOTO ETIL-
TTOAAOUOU. ZUYKEKPIPEVA, oTo Hvwpévo Bacilelo
Kataypd@tnkav 51 emdnpieg, amod TG omoieg ot 49
opeihovtav og Cryptosporidium spp., kail ot 500 GTNV
Giardia spp. Ano6 ta kpovuopata pe Cryptosporidium
spp., Ta 49 oxetiotnkav pe vdata avauxnig kat dvo
ME KaTavalwon mooIpou vepoU, evw OAd Ta Kpou-
ouata Pe Giardia spp. anodé0nkav o€ un enefepya-
opéva Vdata avapuxne H lpAavdia kateixe To
Seutepo, UeTA To Hvwpévo Bacilelo, uPnAotepo
apBuo Kpouopdtwy pe 10 amd autd va cuvdéovtal
ME noAuvon amd Cryptosporidium spp. Kal €€ e po-
Auvon amno Giardia spp.>*

JUYKPITIKA E TOV TIPONYOUHEVO AlWVA £WG KAl TO
2004, ot ubdatoyeveic emdnuieg mou MPokalouvTal
and mapdolta mapovciacav avénon. Eldikotepa, pe-
Ta&L 1904 kat 2004 kataypdgnkav 325 emoénuUiec, Evw
o€ TTOND HIKPOTEPO XPOVIKO SldoTnua, amod 1o 2004
£€w¢ 10 2010 onpelwOnkav 199 emdnuicc. EmmAéov, o
AKOUN UIKPOTEPN XPOVIKA TTEPindO, amd 1o 2011 €wg

10 2016, urp&av 182 MEPIOCOTEPEC EMONIEC ATIO TO
S1dotnua 2004-2010.25253

O xapnA6¢ aplBudg KPouoUATwY OTIC ACLATIKEC
XWPEG amoteAei mapddo&o kat mbavov va ogeiletal
oTNV EN\EIPN CUOTNUATWY EMONUIONOYIKNC ETITHPN-
oNG. ZUVOAIKG, To Staotnua 2017-2020, otnv Acia Ka-
TaYpA@TNKAV TéoOEPEIC EMONUIEC, OUWC auTd dev
avTikaTomtpilel TNV MPAYPATIKOTNTA O6C0oV agopd
OTNV AMOTEAECUATIKOTNTA KAl TNV £YKUPATNTA TOU OU-
OTAMATOC EMTAPENONG Kal EAéyxou maboyovwy. XTnv
TTPAYMUATIKOTNTA, auTtd umodelkvlel aduvapia Twv
€OVIKWV ouoTNUATWY Kataypa@nc.> Ztnv lanwvia, To
1999-2008, avagépbnke emintwon apolBddwong pe
€TNO10 €O 6po 3,18 ava 1.000.000 dtopa, Xwpig va
KOTAypaPEi KapuLd emdnuia.

ZTIG AVaTTTUYHEVEG XWPEG N G. lamblia kat ta Crypto-
sporidium spp. gival Ta kUpla aitia vdatoyevwv emoén-
v and nmapdotta. Kat ta dvo eival mapdoita, oxt
povov Tou avBpwrou, aAAd Kat Kal Twv {Wwv, Kal OTIC
HIMA éxouv evoyomolnBei 6paoTnPIOTNTEC TTOU OXETI-
Covtal pe TNV ektpoPn Poocldwy, 16iw¢ pe ™ Sia-
OTIOPA KOTIPIAG KAl KTNVOTPOMIKAG IAVOC Kal TIG
amopPoEC AUpdTwyY amd PoAuouévouc BOOKOTOTTOUC.
Katd touc Slifko et al. (2000) ot artie eppaviong Hiag
OUPPONC KPOUOUATWY O€ avBpwIou g gival n cuxvi
poAuvon olkéottwy {wwv Ye G. lamblia iy Cryptospo-
ridium spp, N LOAUVON TOL USATIVOU OIKOCUOTAMATOC
ME MEYANOUC aplOOUC KUOTEWV 1)/Kal WOKUOTEWY TTOU
amoaANovTal Pe Ta KOTIPAVA TWV EKTPEPOUEVWV
(wwv, KABWC¢ Kal N avOEKTIKOTNTA TWV KUOTEWV TNC
Giardia kal Twv wokuoTtewv Tou Cryptosporidium ota
ouvNOWCG XPNOIUOTIOIOUUEVA  OTTIOAUMAVTIKA TOU
vepoU.”’

>tn Appikn, TV Acia kat tn Notia Apepikn, mepi-
mmou 600 ekatoppLpla dvBpwrol (ouv o€ avOULYIEIVEC
KaTolKieC,*® evw 1,1 Sioekatoppupla avBpwrol Sev
éxouv poéoPaon os kabapod vepd kal 2,6 SloekaTop-
MUpLa AvBpwTiol 6TEPOUVTAL EMAPKWY CUVONKWVY LYL-
€1vN¢. Q¢ €K TOUTOU, O€ AVATITUOOOUEVEG XWPES OTTIOU
n mapoxn vepou Kat n 81a0eon Twv amoppIUHaTwy
gival avemapKnc avapévovtal uPnAd mocooTd ekON-
Awong Aolpwdwv voonudtwy mou petadidovtal pe
vepd. QoTd00, ol AoIUWEELC TOU YAOTPEVTEPIKOU OU-
OTAMATOG UTTOSIAYIYVWOKOVTAL OTIG AVATITUGOOUEVES
XWPEC KAl 0 EMITOAACUOC uTToekTIHATAL>® H G. lamblia
EXELTIAYKOOILO KATAVOUN, ME TO 2% TwV eVNAIKWV Kal
TO 8% TWV MAISIWY Va €ival LOAUGUEVA LIE TO CUYKE-
KPIMEVO TTAPAOITO. 2TIG AVATTTUCOOUEVEG XWPEC, ME
500.000 véa kpouopata KaBe Xpovo, 1o 33% Tou TAN-
Buopou Bewpeital 6t1 mdoxel and AapPAioon pe To
50-80% amd autd va apopouV G€ ACUUTITWHATIKOUG
@opeic.>® Xe Seiypata KOmpAvwy acOeVWwVY e CUUTTTW-
paTa yaotpeviepitidag mapatnperndnkav moocootd
Cryptosporidium 1-4% otnv Eupwrn kal Tn Bopela
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Ewoéva 2 Tewypoein katavoun v3ATOYEVAV EMOMUIOV 0o Tapdotta Ty tepiodo 2004-2017.53

Apepikn, evw o Agpikr, Acia kat NoTia Apepikni
avepxotav peta&u 3% kat 20%. Emiong, Ta mocootd
QOUUTITWHATIKAC popeiag ATtav uPnAd (10-30%) oe
AVATITUOOOUEVEC XWPEC O€ avTiBeon Ue <1% oTIC ave-
TITUYMEVEG XWPEC.P EkTIdATaL 0Tt TO iS10 cupPaivel pe
Kal Ta umoAolma mapdotta mou petadidovtal pe To
vepo.2 H upnAn voonpdtnta and Giardia kai Crypto-
sporidium oTIG AVATTTUCOOUEVEG XWPES amodoOnKe o€
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APKETOUC TTOPAYOVTEG, CUUTIEPIANAUBAVOUEVWY TWV
TTOANATAWY 08wV €KBeONC TTOU AVTAVAKAOUV TIC GUV-
Onkec dlaBiwong kat vytevig. EmmAéoy, Ta évtova Kal-
PIKA QAIVOUEVA, CUUTTEPINAUBAVOUEVWV TWV EVTOVWV
BpoxonmTwoewy Kal TwV TMANUHUPWY TTOTAPWY, Au&d-
VoVTal TTAYKOOUIWG Kal gival mOavo va TPoKAAEGOUV
emoénuie¢ amd mapdoita mou petadidovtal pe TO
vEPO.Y!
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Qo1600, 0l AVAPOPEC USATOYEVWV EMISNMIWY ATIO
mapdotta TPoEpxovTal amod mePLOXEC LPNAAG OLKOVO-
MIKAG KAl UYEIOVOUIKAG Katdotaong, kal meavwg va
Sivetal pia oTpePAR €IKOVA TOU TL CUMPAiVEL OE TTAYKO-
oplo emined0.5 ITIG AVATITUYUEVEG XWPEG AVAPEPETAL
VYPNAOTEPO MOCOOTO LEATOYEVWY EMONUIWY AT TTa-
PAOCITA OE OXEON HE TIG AVATITUCOOMEVEG XWPEG OTIOU
0 eMIOAACHOC TNE HOAUVONC PE TTapdolTa gival uPn-
AOTEPOC UE PHEYAAUTEPN TNV TOAVOTNTA VA EUPAVI-
otolv ouxvotepa udatoyeveic emdnuie¢ amd
TTAPAOITA OE OXEON LE TIG AVOTITUOOOUEVEG XWPEG.2 Oa
TIPETIEL VA YIVEL CAPEC OTL AUTEC Ol XWPEC TTOU MIBAVWG
va €ival ol TTEPIOCOTEPO EVANWTEC KAl TTANTTOUEVEC,
Sev gival og Béon va avayvwpioouv 1 va mapéxouv
OTTOIEOONTIOTE KATAYPAPEC YIa ETMIONUIKEG EEAPOEIC
Kpouopata udatoyevwy emdnuiwy amnod mapdoita
AOyw ENNEWPNC cuoTNUATWY EMITAPNONG Kal Suoko-
Awv otn diayvwon.>?

H peyalUtepn gvaicbnoia kat n mpdodoc TG Te-
xvohoyiag ouvéBarlav otn BeAtiwon Twv Kataypa-
PWV KAl TG avixveuong Twv mapacitwy otn SidpKela
vdatoyevwv emoNUIWV.

Q0T000, Ol TEPIOCOTEPEC UEAETEC OXETIKA UE TOV
eMMOAAOUO Aolpwéewy amd mapdotta €xouv Yivel og
QVETITUYHEVEG XWPEG OTTOU ol UTTOSOUEG LYEIAG Kalt Ol
€€ETAOEIG OTA EPYAOTHPA Eival TTLO TIPOOITEC ATTO O, Tl
OUMPAIVEL OTIC AVATITUCGOOUEVES XWPECS? UE ATTOTENE-
opa TN BeAtiwon Twv dlayvwoTikig SuvatdTnTag Kal
™ xprion evaiodBntwv peBodwv avixveuong maboyo-
VWV TIOU €XOoUV avamtuXOel OTIGC QVATITUYHEVEG
XWPEC.S Av Kal eival e€AIPETIKA evaioBNTEG Kal EIOIKEC,
Ol HOPLOKEG TEXVIKEC ATTAITOVV aKpPIBO eEOTTAIOUO TTOU
QATTOTEAE( TTEPLOPIOTIKO TTAPAYOVTA OE XWPEG LIE TIEPLO-
PLOUEVOUC TTOPOUG, YEYOVOC TTOU UTTOPEL EV HEPEL VA
e€nyel ylati ol eménuieg gaivetatl va givat mo ouxveg
OTIC AVATITUYUEVEG XWPEC TTAPA OTIC AVATITUCCOUEVEG
XWPeG.5

Tnv televtaia elkooaeTia X0V Yivel TTPOOTIAOELEG
va mpotumonioinfouv ot péBodot avalntnong Twv
mpwtolwwv oTto MAaiclo SlEpelivNoNG TWV AITOAoY!I-
KWV TTapayovTwy Twv vdatoyevwy emdnuuwv. OLmpo-
ondBeleg eotidlovral, Kupiwg, otnv avalntnon Twv
nmpwtolwwv Cryptosporidium spp. kat G. lamblia oto
vePO TTOU YiveTal TTAEOV UE TUTTOTTOINUEVEC MEBOOOUC,
omnwg givat n pébodog USEPA 1623 yia Cryptosporid-
ium spp. kat G. lamblia®> kai n uéBodoc UK Statutory
Instruments 1999 no. 1524 yia Tov é\eyX0 TWV aKa-
BapTwv Kat eme€epyacpévwv LSATWY Kal TOV ENEYXO
Buwopdtnrag Tou Cryptosporidium spp.

Métpa mpoAnYng udatoyevwy emMONUIWV

Eival onupavtiko va avagepBei 611 1600 Ta ene€epya-

opéva 600 Kat Ta pn ene€epyacpéva vdata Umopei
givat poAuopéva pe mapdotta Adyw ANUUENOUG aTTo-
AOpavong i Adyw poAuvong katd tn Stadikacia Tng
Slavopng touc. Ot pébodol eme€epyaoiag Twv vOATWY
OTTOOKOTIOUV 0TN BEATIWGON TWV XAPAKTNPLOTIKWY TOU
VEPOU, WOTE VA TO KATAOTAOOULV KATAANANAO TTpOC Ka-
Tavalwon. Ot KUplOTEPEC TTNYEC TTOCIOU VEPOU €ival
Ta urtdyela Kat Ta emgavelakd vdata. Otav To kabapod
VEPO XpnotuomotnBei, mavel va val kabapd Kal peta-
TPEMETAL O€ VEPO UE PUTTOUG I KL IOAUVTEC, CUUTTEPL-
Aappavopévwyv BlopoAuvtwy, Omwe eival peTady
AMuwv Ta mapaotta.s’

1N Anpoéota Yyeia, ot Spdoelc mPOANYNG UIOG UE-
Tad0TIKAG aobévelag eival éva £€pyo OUANOYIKO, OTO
oTtoio UIMAéKOVTAL ONOL, TTONTEC, KOIVOTNTA, HECA a-
CIKAC evnuépwong, akadnuaikn KovoéTnTa Kal apuo-
Slot og Bépata Anuooiag Yyeiac.

MpoAnYn os atouiko eminedo
Ot apxé¢ mpoANYNG udaToyEVWVY EMSENUIWY TTOU TTPO-
KaAoUvTal amd mapdolta o€ atopiko emimedo dev amo-
KAivouv TTOAU amd Toug KAvOVEC ATOMIKNAG VYLEIVAG, YIa
TAPASEIYUA, KOO TTAUGIUO TWV XEPLWV E VEPO Kal 0a-
mouvL. Me ebopévo 6Tt aufavovTtal ol avapopEg yia
emdnuiec amo vdata avaPuyng>* Ba nTav Kalo va
MNV YiVETAL KATATTOON TOU VEPOU KAl VA PNV EI0EPXO-
vtal ota vdata avayuyig dtoua mou mapouaotalouv
oupmntwpata didppolac.®®

MoAU oNUAVTIKO €ival va UNV KATAVOAWVETAL VEPO
MoV eVOEXOMEVWC Va gival LOAUOUEVO. ZUYKEKPIUEVQ,
Ba mpémel va pn yivetal KATavaAwon pn eme€epyacié-
VOU VEPOU Kal 0TV gnapxia 1} TIG KATAOKNVWOELG va
pN yivetal xprion vepoU amd Nipveg, TinyEC, pUAKIA Kal
mnyadia, kKabw¢ BewpolvTal UTTOTITEG TTNYEG POAUV-
ONG. Z€ AUTA TNV MEPIMTWON, TPOTEIVETAL N XPrioN EY-
QIOAWMEVOU VEPOU N N Xpnon @iktpwv vepou, Ta
omoia Ba @épouv 181K crpavon mMoTomoinong yla
MEiwoN Twv KUOTEWV /KAl TWV WOKUOTEWV TWV TTIPW-
Tolwwv. MNapopoiwg, Ba pémel va amo@evyeTal n Ka-
TAVAAWON WHWV GPOUTWV Kal Aaxavikwyv mou dev Ba
€xouv TMAUOE( e ao@aNEG vepd.58

MpoAnwn o€ emimedo moAiteiag

3T apxég Tou 1900 Ta vdatoyevr voonuata RTav
uTreLBuva yia To 25% Twv Bavatwy Tou o@eilovTal o
MoAUoUATIKEG a0B€velec. OTav xpnotpomotdnke yia
TTPWTN PoPA N Awpiwon yia amoAvpavon og dnuodaota
mapoxn vepou, odnynoe o€ KABeTn peiwon Twv vda-
Toyevwyv acBevelwv oTig HMA.* O Maykoouiog Opya-
VIOUOC Yyeiag e€€0woe KATELOLVTHPIEC YPAUMEG Yia
TNV TOLOTNTA TOU TOOIPOU VEPOU TToU TTEPIAAMBAVEL
v emefepyaocia Tou vepoL mou mpoopileTal mPog
néon pe dtavyaon pe amif kabilnon, kpokidokabi-
{non, 1INBNoN PEow KAIVWV AUUOU, AEPICHO Kal aTTo-
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AUpavon péow Bpacpou, umeptwdoug akTivoBoAiag,
XAwpiou kat 6{ovtoc. Na TI¢ eyKATaoTACELG EMe€epya-
olag vepoU, CUVICTWVTAL CUCTAATA TTOAATTAWY (PPa-
yuwv. ‘Ocov agopd oto Cryprosporidium spp., n
eloaywyn otn Bopeglodutikr AyyAia pepBpavwy urnep-
8InBnonc katd tn Sladikaocia emeéepyaoiac mooipou
VEPOU UEIWOE T CUXVOTNTA EUPAVIONG KPUTTTOOTIOP!L-
Siwong katd 79%.7°

H xAwpiwon gival n mo cuxvda xpnoIUOoToIoVEVN
Sladikacia amoAbpavong, Opwe Aoyw TnS moavric av-
BekTIKOTNTAC TWV WOoKVOTEWV Tou Cryptosporidium
Spp. 0TO XAWPLO Kal Tov Kivéuvo eloaywyng uPpnAwv
TOOOTATWY XAwpiou oTo MEPIBANOV, N amOAUHAvVON
pe urep1dn aktivofolia kat 6ov @aivetal va kepdi-
Couv £€8a¢poc¢ WE Mo PINIKEC TTPOC To TTEPIBANNOV ETTI-
Moyéc.”" H umeplwdng aktivoPolia sival e€alpetikd
ATTOTEAECUATIKNA YLa TIG KUOTELG TNG Giardia kal TiG wo-
KUoTElG Tou Cryptosporidium spp.,”? anattei, WG,
0T1aBepr mapox NAEKTPIKOU PEVUATOC, YEYOVOC aro-
TPETITIKO Y1a TNV MAEIOPN IO TWV AVATITUCGCOUEVWY
XWPWV.”3

E€ ioou amapaitnTo ival kal éva ac@aiéc cuoTnUA
Slavoung Tou mdoIUou vePoU, TTou Ba TPETEL va TTpéE-
TIEL VA EAEYXETAL TOKTIKA yila uttapén Siafpwoswv n
PNEEWV TWV CWANVWOEWY TTOU PITopEi va 0dnyroel o€
BAABeC i SlakoméC TTAPOXNE VEPOU TTOU HE TN OEIPd
ToUG 0dNyouV o€ HOAUVON Tou VEPOU UE Slagopa Tia-
Boyova, HeTal TwV omoiwV Elval KAl Ta TAPAoITaA TTOU
petadidovral pe To vePO.74

MNa Tov €AeyX0 TWV EMIPAVEIOKWY VEPWV Kal St-
KTOWV, oOPPwva e tov MNMaykoéouio Opyavioud Yyeiag,
1o Clostridium perfringers umopei va xpnotpormotn0ei
w¢ OEIKTNC EVTEPOIWV Kal TTAPACITIKWV KUOTEWV Kal
wokKuoTewv. EmmAéoy, Ta etepdtpoga BakTrpla, TOGo
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oTtoucg 22°C 600 Kal otoug 37°C, Sev pmopouv va xpn-
olpomoinBouv w¢ Seikteg mapouaciag maboyovwy pi-
Kpoopyaviopwy, aAAd mapouaidlouv 18laitepn Xpn-
oéTNTAa OtV  TapakohovuBnon Twv  OEKTWY
EMTUXOUC amoOAUavVONG O0Ta cuoThipata Vdpevong.””

Zuumnepdopata

H mapoucia mapacitwy o€ vddativa olkoouoTHUATA
KOBIOTA EMTAKTIKA TNV AVATITUEN OTPATNYIKWY TIPO-
ANWNE yla TNV ac@alela udATwy Kal TPOPitwy. XTI
OVOTITUYHEVEC XWPEC, N MOAuvon TTpoAauBavetal pe
METPA LYLEIVAC. OpwG, akoun Kat OTIG XWPES AUTEG Ol
avBpwTtol umopoLV va voor ooy amd udaTtoyevr vo-
ofuata. Autd pmopei va cupei emeldn to vepod dev
givat kaBapo n dev TnpovvTal KAVOVEC LYIEIVAG KATA
TNV €T01ACIA TOU QaynToU, KaBwC Kat amd EANEIPN
OTOMIKAG UYIEIVAG. 2ZTIG AVATITUOOOUEVEG XWPEG, EUPA-
viCovtai vdatoyeveic emdnuieg kal LANOTA O€ PeYAAN
oUXVOTNTA AOYW TWV TTANMUUPWV PETA TO TTEPAC TNG
EMOXNAC TwV Bpoxwy, Opwe dev UTTAPXEL GUOTNUA KA-
Taypagnc.

Mapd 1o yeyovog 6Tl utdpxouv ONO Kal TTEPLOCO-
TEPO evaiobntec e€eTdoelg, Oev eival KON O€ TETOLO
BaBuod evaiobnteg, WOTE va eMTPEMTOUY TNV EVPEDN
QCUUTTTWHATIKWY QOPEWV TWV TTAPACITWY TTOU YETA-
Sidovtal pe To vepO. ATTAITOUVTAL TIPOTUTTOTTOLNEVEC
peBodoloyieg 0Tn epyaoctnplakn Sidyvwon Kal TiG Te-
PIBANNOVTIKECG EPEUVEC YIA TN HEYIOTOTIOINGN TNG EMI-
dnuoloyikng emrtipnong. Eva kaAltepo cloTnUa
Kataypa@nc Oa emétpene pla KAAUTEPN EIKOVA TWV
EMMTWOEWV TWV HETASIOOUEVWY HIE VEPO VOO UATWY,
omw¢ gival Ta udatoyevr voorpata and mapaoliTa.
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Water-transmitted parasites causing water-borne outbreaks
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2MSc in Molecular Biopathology, Department of Microbiology, Medical School, National and Kapodistrian
University of Athens, Athens, Greece

*Mictobiology Department, General Hospital of Nea lonia “Konstantopouleio-Patision’, Athens, Greece
*Corresponding author

Recently, water-transmitted parasites have been considered important causes of water-
borne- diseases. Parasitic protozoa Giardia lamblia and Cryptosporidium spp. are the most
common aetiological agents of parasite-associated waterborne-diseases. Parasitic protozoa,
such as Entamoeba histolytica and Toxoplasma gondii, and free-living amoebas Naegleria
fowleri and Acanthamoeba spp. living in environmental waters are also water-transmitted
causing infections. Water-transmitted parasitic metazoa, such as Ascaris lumbricoides, Trichuris
trichiura, and Taenia solium, have also been associated with waterborne-diseases. Likewise,
parasitic metazoan, such as Schistosoma spp., Fasciola hepatica, using intermediate hosts
living in environmental water, in addition to definitive hosts, to complete their life cycle
can cause waterborne-diseases. Humans can be infected with water- transmitted parasites
through consumption of infectious parasitic forms contained in drinking and recreational
water. They can also be infected through consumption of food or vegetables treated with
water containing parasitic infectious forms. Low standards in personal hygiene have been
associated with the water-transmission of parasites. Interestingly, ritual nasal rinsing or
Ganges river ritual bathing have been incriminated in water-borne outbreaks due to the
use of water containing free-living amoebas. Parasite- associated water-borne outbreaks
are considered a global public health issue. They are more frequently encountered in de-
veloping countries that are endemic for parasitic infections. However, they are mostly
recorded in developed countries affording advanced diagnostic technologies. Efforts have
been made to establish standardised methods for the detection of parasites in environmental
water and to implement quality management system to ensure water safety.

Key words

y._q__ parasites, water-transmission, water-borne outbreaks
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Summary

Pancreatic lipase (PL) inhibition is one of the most extensively researched mechanisms for de-
termining the potential effectiveness of natural products as anti-obesity agents. The article
discusses the extraction and bioactivity of secondary metabolites inhibiting PL from the endo-
phyte of Aspergillus fischeri VO1R, isolated from Viola odorata. A comparison of eight solvents
revealed that ethyl acetate and methanol extract the most inhibitory metabolites, amounting
to 65 and 73 mg/g of biomass with PL-inhibiting activity of 91,5 and 65%, respectively. In ad-
dition, a phytochemical analysis of the metabolite composition revealed that flavonoids are
abundant in all extracts with high and moderate inhibitory activity. The DPPH(1,1-diphenyl-2-
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picrylhydrazyl) and H,O, assays demonstrated that ethyl acetate has high antioxidant activity
with half maximal inhibitory concentration (ICso) values of 301 and 246 ug/ml comparable with
ICso of ascorbic acid as the standard. The anti-inflammatory activity of the extract in vitro was
79.3% and exceeded the action of aspirin (74,5%). Therefore, it was concluded that the ethyl
acetate extract of A. fischeri VO1R contains low-molecular-weight secondary metabolites capable
of exhibiting complex PL-inhibitory, antioxidant, and anti-inflammatory effects in vitro and
thus can be used to develop a comprehensive obesity treatment.
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Introduction

Obesity is a common chronic lipid metabolism dis-
order characterized by excessive adipose tissue accu-
mulation.'? Clinical obesity affects approximately 300
million of the world’s more than 1 billion overweight
adults, according to the World Health Organization.3#
Overweight and obesity, on the other hand, are sig-
nificant risk factors for diabetes, coronary heart dis-
ease, hypertension, hyperlipidemia, atherosclerosis,
and other chronic diseases.* In this regard, one of the
tasks of health policy in many countries is to reverse
the current trends of rising percentages of overweight
and obese individuals.>®

A significant difficulty in determining treatment
and prevention of the disease is the multifactorial
origin of the etiology, which is associated with oxi-
dative stress and chronic inflammation in obese
people.”® Many scientific trials have been conducted
to treat obesity.” One of the therapeutic approaches
to the prevention of obesity is slowing the absorption
of fatty acids by inhibiting lipase in the digestive or-
gans.'>'" Pancreatic lipase (triacylglycerolacylhydro-
lase, PL), which catalyzes the hydrolysis of triacylg-
lycerides in the gastrointestinal tract, is a crucial
enzyme for lipid absorption. It is responsible for 50-
70% of all dietary fats hydrolysis. Therefore, PL inhi-
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bition is one of the most widely studied mechanisms
for determining the potential effectiveness of natural
products as anti-obesity agents."

Orlistat, a lipstatin derivative derived from Strepto-
myces toxytricini, is the only PL inhibitor approved by
the FDA for treating obesity.'>'3 At the same time, the
drug has many undesirable side effects, such as high
blood pressure, insomnia, headache, dry mouth and
others.’* Nevertheless, the success of Orlistat stimu-
lated research to identify new inhibitors of PL ob-
tained from natural sources, such as Anthemis
palaestina Boiss., Ononis natrix L.’ and Sapindus
rarak DC'® and oolong tea."”

Endophytes, which live asymptomatically inside
plant tissues, have been identified as a rich source of
unique chemical structures for pharmaceutical, agri-
cultural and other uses.’®'® Microbial natural products,
particularly secondary metabolites of medicinal plant
endophytic fungi, are an alternative to plant sources
of enzyme inhibitors.?’ Endophytic fungi produce a
wide range of bioactive compounds of various che-
mical classes, such as alkaloids, terpenoids, flavonoids,
quinones, steroids, and phenolic acids, which have an-
timicrobial, anticancer, and immunomodulatory
properties as well as inhibitory activity to several
enzymes.'8?!

Several studies have found that secondary metab-



ISOLATION AND STUDY OF BIOACTIVE PROPERTIES OF SECONDARY METABOLITES OF Aspergillus fischeri VOIR,
INHIBITING PANCREATIC LIPASE

olites of endophytic fungi can inhibit pancreatic lipase
activity.?>2¢ In particular, Gupta et al.?>?* screened the
culture filtrates of 70 endophytic fungi isolated from
Aegle marmelos. A high PL inhibitory potential was
detected in isolate 57TBBALM, with an ICsq value of
3.69 mg/ml, comparable to the ICso of Orlistat (2.73
mg/ml) as a positive control.?® Sarkar et al.* evaluated
the PL-inhibitory activity of 39 endophytic fungi from
medicinal plants of the Andaman Islands. The highest
inhibitory potential was exposed in 2 strains isolated
from Citrus lemon and Aegle marmelos, with an ac-
tivity of 75% and 83%, respectively. At differential ex-
traction of inhibitory metabolites in various solvents,
the hexane extract of the endophyte 9CLHTAI from C.
lemon contains a substance with an activity of 87%
and an ICsp of 15.46 pg/ml.

According to the results of gas-liquid chromatog-
raphy, the metabolite was identified as caryophyl-
lene.?> Seven known and one new compounds, named
13-angeloyloxy-diplosporin, were isolated from en-
dophytic Phomopsis sp. 0391 cultured in the presence
of a histone deacetylase inhibitor. When assessing
their PL-inhibitory activity, it was found for the first
time that the compounds cytosporine B and dotiore-
lon A exhibit significant inhibitory activity with 1Cso
values at 115 and 275 pg /ml, respectively.?6?”

Previously, we isolated several endophytic fungi
from various plants in Uzbekistan that can inhibit pan-
creatic lipase activity.?® Aspergillus sp.VO1R was iso-
lated from the root of Viola odorata, producing
secondary metabolites with at least 70% inhibitory ac-
tivity during ethyl acetate extraction.The purpose of
this study was to determine the nature and bioactivity
of secondary metabolites that mediate the strong PL
inhibitory effect of Aspergillus sp. VO1R extract.

Materials and methods

Cultivation of endophytic strain

Endophyte were grown submergely on a Chapek-Dox
medium at 28°C for seven days on an orbital shaker at
120 rpm. The biomass was separated by centrif-
ugation at 6000 rpm and stored at +4°C.

Extraction of secondary metabolites

The isolation of secondary metabolites was carried
out according to Hazalin et al.?° 5 g of mycelial mass
was homogenized, transferred into a conical flasks
with 50 ml of different solvents (ethyl acetate, ethanol,
methanol, acetonitrile, hexane, chloroform, butanol,
water) and left for a day on a shaker at room tempera-
ture. The mixtures were filtered through a paper
(Whatman N21), and Na,SO4 was added (40 pg/ml) to

remove the aqueous layer. Then the extracts were
evaporated to dryness, and 1 ml of dimethyl sulfoxide
(DMSO) was added. The obtained extracts was used
as a stock and stored at +4°C.

PPL inhibition assay

Porcine pancreatic lipase (PPL) activity was quantified
according colorimetrical assay by the release of p-ni-
trophenol using p-nitrophenyl palmitate (PNPP) as a
substrate.?° 50 mg of lipase (Sigma, 100 U/ml) was sus-
pended in 10 ml in tris-HCI buffer (2.5 mmol, pH 7.4
with 2.5 mmol NaCl). The solution was intensively
shaken for 15 min and centrifuged at 4000 rpm for 10
min and the supernatant was recovered. The extracts
and Xenical as a positive control were prepared in
DMSO with linear concentrations ranging from 1.56—
2000 pg/ml and 0.78-1000 pg/mL, respectively. The
reaction mixture consisting of 875 pl of buffer, 100 pl
of enzyme and 20 pl of extract in various initial con-
centrations was preincubated for 5 min at 37°C The
reaction was then started by adding 10 uL PNPP as a
substrate. After incubation at 30°C for 1 hour, the
amount of p-nitrophenol released was measured on
a spectrophotometer (SPEKOL 1300) at 405 nm, the
percentage of inhibition was calculated by the for-
mula: % inhibition = (Ae-At)/Aex100, where Ae is the
optical density of the enzyme control (without an in-
hibitor), and At is the difference between the optical
density of the test sample with and without a sub-
strate.

Phytochemical analysis of extracts of secondary
metabolites

Qualitative composition of compounds in extracts of
endophytic fungi were determined according to Prab-
havathi et al.*’

The tannins and phenolic substances were deter-
mined by adding 2-3 drops of 1% FeCls solution to 2
ml of the extract. In the presence of iron ions, tannins
give a black-blue or black-green color, and phenols
are purple.

The presence of saponins was established by dilut-
ing 1 ml of the extract with 5 ml of hot water (60°C)
with intensive shaking for 5 minutes until the forma-
tion of a persistent foam. The foam volume was main-
tained for the next 30 minutes.

The terpenoids were determined by mixing 0.5 ml
of the extract with 2 ml chloroform and 3 ml of H,SO4
(conc.). The formation between the phases of red-
brown staining indicates the presence of terpenoids.
2 ml of the extract was mixed with 4 ml of hexane and
shaken to determine the terpenoids. At the same
time, the separation of the extract into 2 layers was
observed. The upper layer was separated, 4 ml of 10%
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ammonia was added, and the lower layer's color was
determined. The purple-pink color indicated the pres-
ence of anthraquinones.

The presence of cardiac glycosides was determined
by mixing 1 ml of the extract with 1 ml of glacial acetic
acid and then adding one drop of 3% ferric chloride
in methanol. Then H2S04 (conc.) was added along the
tube wall, and the color of the lower layer was deter-
mined. Blue-green staining indicated the presence of
cardiac glycosides.

To determine flavonoids, a few drops of 20% so-
dium hydroxide were added to 2 ml of each extract,
and the formation of an intense yellow color was ob-
served. Next, a few drops of 70% dilute hydrochloric
acid was added, and the yellow color disappeared. The
formation and disappearance of yellow color indicate
the presence of flavonoids in the sample extract.

The alkaloids was determined by their ability to
form compounds insoluble in water with complex io-
dides, which makes it possible to establish the pres-
ence of alkaloids even with their insignificant content.
A solution of iodine in potassium iodide (Wagner rea-
gent, Bouchard reagent) with alkaloids form brown,
hardly soluble in water precipitates. Five drops of the
reagent for precipitation of alkaloids are added to 1
ml of the extract. In the presence of alkaloids, a brown
precipitate appears.

Molecular taxonomy and phylogenetic identifica-
tion of endophytic fungi

Genomic DNA extraction of the bioactive isolate of
the endophytic fungus VO1R was performed by scrap-
ing the cultivated mycelium from a 3-4 day old culture
using a pre-sterilized inoculation loop and grinding
to a very fine powder with liquid nitrogen in a pestle
and mortar. Further DNA extraction was performed
using the ITS-based genomic DNA purification kit
(100). The obtained data were analyzed by alignment
in the BLAST program on the international database
NCBI.33

DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical
scavenging assay

To check the antioxidant activity through free radical
scavenging by the test samples, the change in optical
density of DPPH radicals was monitored.>* Various di-
lutions of the aqueous extract were prepared (100,
200, 300, 400 and 500 pg /ml). The DPPH solution was
prepared in ethanol according to Blois et al.3> To 1 ml
of the extract preparations from each dilution, 1 ml of
0.2 mM DPPH was added and incubated in the dark
at room temperature for 30 minutes. A mixture of 1
ml of ethanol and 1 ml of DPPH solution (without ex-
tract) was used as a control, and ascorbic acid was
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used as a standard. The optical density was deter-
mined at 517 nm. The formula calculated the percent-
age of free radical uptake activity: % activity = (Ac -
As)/Ac x 100, Where Ac is the absorption of the con-
trol; As is the absorption of the extract.

Hydrogen peroxide scavenging (H.O;) assay

The activity of fungal extracts to scavenge hydro-
gene peroxide was estimated by following the
method of Govindappa et al.>* A solution of hydrogen
peroxide (40 mmol/L) was prepared in phosphate
buffer (50 mmol/L, pH 7.4). The concentration of hy-
drogen peroxide was determined by absorption at
230 nm using a spectrophotometer. Endophytic ex-
tracts (100, 200, 300, 400 and 500 ug /ml) in distilled
water was added to hydrogen peroxide and absor-
bance at 230 nm was determined after 10 min against
a blank solution containing phosphate buffer without
hydrogen peroxide. The percentage of hydrogen per-
oxide scavenging was calculated as follows: scav-
enged H,0; (%) = (Ai — At)/Ai x 100, where Ai is the
absorbance of control and At is the absorbance of test
samples.

In vitro anti-inflammatory activity

The anti-inflammatory activity of the extracts was as-
sessed by suppression of albumin denaturation.? The
test sample consisted of an endophyte extract of a se-
lected concentration (100-500 pug /ml) and a 1% aque-
ous solution of bovine serum albumin (Sigma). The pH
of the reaction mixture was adjusted to 6.5 using 1 n
HCl and incubated at 37°C for 20 minutes. The incuba-
tion mixture was then heated at 57°C for 10 minutes.
The denaturation process stopped by cooling the sam-
ples. The turbidity of the obtained solutions was meas-
ured on a spectrophotometer at a wavelength of 660
nm. Diclofenac sodium or aspirin in a concentration
similar to the experimental extract was used as a stan-
dard. Inhibition of protein denaturation (X) was ex-
pressed as a percentage and calculated by the formula:
X=(A0 - At)/A0 x 100 where A0 - optical control den-
sity; At — optical density of the test sample.

All experiments were carried out in triplicate.

Statistical analysis

Statistical analysis was performed by carrying out
Student’s t-test. Values were expressed as mean = SD.
Experiments were conducted in triplicates and the
replicates were considered for calculating mean.

Results and discussion

Aspergillus sp.VO1R is the most bioactive endophyte
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isolate with high inhibitory activity against pancreatic
lipase as identified by subsequent analysis of the ITS
using the BLAST program in the international data-
base NCBI. The isolate was found to be 99.12% iden-
tical to Aspergillus fischeri (MN121343.1). These data
were compared with the database, the phylogenetic
tree of the stamm was formed by “neighbor-joining”
method in the MEGA program, and it was registered
in the NCBI data under the name Aspergillus fischeri
VO1R. (Fig.1).

Isolation and purification of biologically active
compounds from endophytes is an essential process
determining the suitability of the endophyte for the
isolation of desired objects. Various polar and non-
polar solvents are used to extract secondary metabo-
lites, depending on the nature of the extracted
compound.’” Since endophytic fungi produce a vari-
ety of bioactive compounds of various chemical
classes, including alkaloids, terpenoids, flavonoids,
anthraquinones, steroids, phenolic acids, polar and
nonpolar solvents are used for extraction separately
orin combination based on the solubility of the target
metabolite. Ethyl acetate, methanol, dichlorometh-
ane, hexane, and ethanol are the most commonly
used solvents to extract metabolites from culture
broth. When the nature and polarity of the active
compound are unknown, it is customary to screen sol-
vents to select the conditions for extracting the sub-

INHIBITING PANCREATIC LIPASE

stance with the highest desired bioactivity. The most
common technique involves liquid-liquid extraction
using an organic solvent from liquid media of a fungal
culture or mycelial biomass. Many researchers use
methanol, which often results in the extraction of
large amounts of hydrophilic substances such as
sugars, and ethyl acetate and acetone are lipophilic.
However, they can also extract a wide range of me-
tabolites.®

The degree of secondary metabolites extraction
and their inhibitory activity level during the extraction
of A. fischeri VO1R biomass was studied using eight
commonly used solvents - ethyl acetate, methanol,
ethanol, acetonitrile, water, hexane, butanol and chlo-
roform.

As seen from the data presented in Table 1, the
total yield of secondary metabolites significantly de-
pends on the solvent used. It ranges from 19 to 73
mg/g of wet mycelium, and the level of inhibitory ac-
tivity of extracts varies from 21% to 91,5%. At the
same time, extraction with ethanol and acetonitrile
does not lead to the extraction of inhibitory com-
pounds. The most significant number of inhibitory
secondary metabolites about 65+0.21 and 73+0.33
mg/g of wet biomass with an activity of 91,5+0.31 and
65+0.25%, was extracted with ethyl acetate and
methanol, respectively. It should be noted that during
the extraction of Myristica fragrans with petroleum

’ KP405924.1 Aspergillus terreus ITS
JN587346.1 Aspergillus niger TS

98% — MZ267041.1 Aspergillus fischeri TS
| L MN121343.1 Aspergillus fischeri TS
MK775036.1 Aspergillus fischeri TS
Aspergillus sp.

KF931339.1 Aspergillus fumigatus TS
JX022941.1 Aspergillus fumigatus TS
KP405923.1 Aspergillus terreus ITS
KX290301.1 Aspergillus niger ITS
AJBT4128.1 Aspergillus flavus TS

92%
o L KC621105.1 Aspergillus flavus TS

B.

Figure 1

endophyte (B)

Macrocolony of Aspergillus fischeri VOIR (A), Phylogenetic tree showing rDNA
based (ITS region) molecular taxonomy and phylogenetic analysis of bioactive
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Yield and inhibitory activity of 4. fischeri VOIR extracts during
LRI cxtraction with various solvents.

- — A.fischeri VOIR

Extract mg/g Inhibition %
1 ethyl acetate 65+0.21 91,5+0.31
2 methanol 73+0.33 65+0.25
3 ethanol 26+0.19 -
4 acetonitrile 25+0.29 =
5 hexan 49+0.35 36,6+0.28
6 butanol 36,6+0.39 47,8+0.30
7 water 19+0.31 22,6+0.27
8 chloroform 29+0.26 2140.29

ether, chloroform, and ethanol, significant PPL inhibi-
tory (66,24%) activity in vitro compared to other ex-
tracts was also shown by ethanol extract at a
concentration of 100 pug /ml.3>°

Thus, almost all used solvents, except for ethanol
and acetonitrile, extract inhibitory metabolites with
varied activity. However, given the nature of the
solvents and the degree of their polarity, it is evident
that the composition of the metabolites in these ex-
tracts is different. Preliminary phytochemical analysis
of extracts in various solvents showed that endophytic
A. fischeri VO1R produces eight chemical compounds,
including alkaloids, flavonoids, terpenoids, saponins,
tannins, cardiac glycosides, and anthraquinones. All
these chemical compounds have different bioactivity
and medicinal properties. Nevertheless, in all extracts
with high and moderate PL-inhibitory activity, mainly
flavonoids are detected. In particular, an ethyl acetate
extract with inhibitory activity of 91,5+0.31 %, along
with flavonoids contained an insignificant amount of
alkaloids and terpenoids. In hexane, butanol and
aqueous extracts with activity 36,6+0.28%, 47,8+0.30%
and 22,6+0.27%, flavonoids also prevailed. The meth-
anol extract with inhibitory activity of 65% contained
terpenoids, glycosides and antraquinones, but not
flavonoids. (Table 2).

According to obtained, the inhibitory activity of A.
fischeri VOTR extracts are mainly associated with fla-
vonoids and terpenoids. It is worth noting that flavo-
noids and terpenes are the main chemical compo-
nents responsible for reducing lipid peroxidation.*

It is known that obesity, which is a feature of meta-
bolic syndrome, was associated with chronic inflam-
mation in obese people.” Due to the prominent role of
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oxidative stress in the pathogenesis of obesity, there is
a growing interest in weakening the pro-oxidant state
in obesity since antioxidants contribute to the normal-
ization of the inflammatory response. Acting through
inflammatory cascades such as PKC and NF-kb, antiox-
idants reduce the levels of various inflammatory me-
diators, including TNF-a, IL-1b, VCAM-1, and IL-6
(182-184). In this regard, antioxidant and anti-inflam-
matory action agents are of therapeutic importance in
the development of anti-obesity drugs. Endophytic
fungi are an abundant and reliable source of new anti-
oxidant compounds, evidenced by a sufficient number
of reports on the antioxidant properties of endophytic
metabolites.*'** For example, Yadav et al. demon-
strated that metabolites produced by endophytic fungi
isolated from Eugenia jambolana can be a potential
source of new natural antioxidant compounds using
three methods of determining antioxidant activity.*

Nakai et al.® used the DPPH radical removal method
to demonstrate the antioxidant activity of ethyl acetate
extracts of 13 isolates of endophytic fungi. The most
potent antioxidant capacity was found in A. miniscle-
rotigens AKF1 and A. oryzae DK7 isolates, with of As-
pergillus sp.VO1R 0 values of 142.96 ug/mland 145.01
pg/ml, respectively.

Gautam et al. discovered that ethyl acetate extracts
the most significant amount of total phenols and fla-
vonoids from the endophytic Nigrospora sphaerica
isolated from the pantropical weed Euphorbia hirta L.,
positively correlating with antioxidant activity. Simul-
taneously, compounds with inhibitory activity similar
to quercetin were discovered in the phenolic com-
pound composition.*

In vitro antioxidant activity of an ethyl acetate ex-
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J b1 (A Phytochemical screening of PL inhibitory extracts of A. fischeri VOIR.

Ne Solvents
91,5%  65% 36,6% 47,8% 22,6% 21%
Phyto-Constituents o _ -
$E|F|E ¢ s
1 alkaloids 4 - - - -
2 flavonoids 4= ++ ++ A -
3 terpenoids + - - - ;
4 saponines - + - - 4
5 tannins = - - + _
6 phenols - - = + -
7 glycosides - - + - -
8 antraquinones - = - 4 +
"+ " —indicates the presence of a substance, "-" —indicates the absence of a substance

LRI DPPH antiradical activity of ethyl acetate extract of 4.fischeri VOIR.

Ne Concentration antiradical activity (%)

pg/ml Ascorbic acid,% (077 Extract, %  (OF7)

pg/ml pg/ml

1 100 21,5+0.11 15,6+0.27
2 200 33,4+0.15 29,7+0.29
3 300 44,2+0.09 288 45,3+0.15 301
4 400 86+0.11 64,1£0.39
5 500 97,5+0.16 81,3+0.31

tract of A.fischeri VO1R containing flavonoids with sig-
nificant PL-inhibitory effect was determined using
two free radical models - DPPH and H,0..

The DPPH method measured antioxidant activity
by changing the color of DPPH from purple to yellow.
At concentrations ranging from 100 to 500 pg/ml, the
activity of free radical absorption by ethyl acetate ex-
tract increased from 15% to a maximum of 81.3% at

500 pg/ml (Table 3). At the same time, the antiradical
activity of the extract 300 pg/ml increased slightly
with concentration, reaching 45.3+0.15% compared
to 44.2+0.09% for the standard.

In general, antioxidant activity increases with me-
tabolite concentration. The calculated ICso value of
ethyl acetate extract was 301 pg/ml, whereas ascorbic
acid had an ICsq value of 288 ug/ml.
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When determining antioxidant activity by H,O,, the
same correlation dependence on extract concentra-
tion was observed (Table 4).

This assay shows that the activity of the extract in-
creases from 15.8+0.41% at 100 pg/ml to 78.4+0.33%
at 500 pg /ml.

However, the antioxidant activity of ethyl acetate
extract is higher than that of ascorbic acid at all con-
centrations used in this test, with a maximum of
70.5+£0.19%.The high antioxidant activity of ethyl ac-
etate extract is confirmed by a significantly lower ICso
value of 246 pg /ml compared to the standard’s 1Cso
of 300 pg /ml.

This study’s findings are consistent with previous
research on the antioxidant activity of endophytic

T. GULYAMOVA, D. RUZIEVA, M. YOLDOSHEVA, G. RASULOVA, L. ABDULMYANOVA, I. MUKHAMMEDOV

fungi. Thus, the total phenol content (TPC) and total
flavonoids content (TFC) were highest in the ethyl ac-
etate crude extract of Nigrospora sphaerica fermented
in potato-dextrose broth (77.74 = 0.046 mg/g and
230.59 = 2.0 mg/g, respectively), with the highest an-
tioxidant activity of 96.80%. Extracts of A. nidulans
and A. flavus isolated from Ocimum basilicum also
demonstrated potential antioxidant activity, with ICso
of 166.3 g/ml and 347.1 g/ml, respectively, using
DPPG.%

The anti-inflammatory activity of A.fischeri VO 1R ex-
tract was assessed using an albumin denaturation
assay and aspirine as a positive control. The maximum
inhibition of albumin denaturation was observed at
500 g/ml aspirin concentration, and the degree of in-

JEIU LRI Antioxidant activity of ethyl acetate extract of 4.fischeri VOIR by H»0, absorption assay.

Ne Concentration H20 absorption, %
pg/ml Ascorbic acid,% 1Csp Extract, % 1Csp
ng/ml ng/ml
1 100 10,4+0.16 15,8+0.41
2 200 25,8+0.16 30,4+0.37
3 300 30,4+0.20 300 45,5+0.39 246
4 400 45,2+0.11 61,5+0.29
5 500 70,5+0.19 78,4+0.33
E
=3
w;
o
= —
DPPH H202
= exfract = ascorbic.acid
Figure 2 ICsp values of antioxidant activity of A.fischeri VOIR extract and ascorbic acid.
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Anti-inflammatory activity of A.fischeri VOIR by albumin
LELICERE (cnaturation assay.

INHIBITING PANCREATIC LIPASE

Ne | Concentration pg/ml Aspirine, % Inhibition ,%
1 100 25,8+0.20 31,24+0.27
2 200 36,4+0.15 40,2+0.41
3 300 49,2+0.18 55,2+0.36
4 400 60,2+0.24 60,5+0.34
5 500 74,5+0.1 79,3+0.39

hibition by the extract at the same concentration ex-
ceeded the positive control by 79.3+0.39%. It could
be a preliminary indication of the anti-inflammatory
properties of A.fischeri VO1R ethyl acetate extract.

Conclusion

This study shows that endophytes associated with
V.odorata have tremendous bioactive potential as PL
inhibitors. These endophytic extracts can be studied
to develop potential drugs for the treatment of obes-
ity by isolating potent molecules.The most active iso-
late Aspergillus sp.VOR1 was identified as Aspergillus
fischeri VO1R.

According to the results of the experiments, the
ethyl acetate extract of A.fischeri VOIR contains low

molecular weight secondary metabolites capable of
exhibiting a complex PL-inhibitory, antioxidant, and
anti-inflammatory effect in vitro. Given that the ethyl
acetate extract contains flavonoids, terpenoids, and
alkaloids, more research is needed to determine
whether the extract’s activities are the result of a syn-
ergistic effect of these substances or of a single com-
pound with the properties of a multitargeted ligand.

As a result of the data presented, it is possible to
speculate that A.fischeri VOIR isolated from Viola
odorata can be used to develop a new therapeutic
agent with multiple actions, allowing for an inte-
grated approach to the treatment of obesity.
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MepiAnyn

Isolation and study of bioactive properties of secondary metabolites
of Aspergillus fischeri VO1R, inhibiting pancreatic lipase
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Liliya Abdulmyanova, Igbol Mukhammedov*

Institute of Microbiology, Academy of Sciences Republic of Uzbekistan, Tashkent, 100128 Uzbekistan
*Corresponding author

H avaotoAn Tng maykpeatikig Atmdonc (PL) eival évag amd Toug 1o EKTEVWE EPELVNEVOUC
pNXavIoUoUE Yia Tov TPoodloplopd TnG mMOAVAG AMOTEAECUATIKOTNTAC TWV PUOIKWVY TTPO-
OVTWV WG mapayovIwy Katd TnG mayxvoapkiag. H mapovoa perétn mapouotddel Tnv ekxUAION
Kal TN BlodpacTtikdTNTa SEUTEPOYEVWV PETABOAITWY TTOU avaoTtéAouv TNV PL amno 1o evoo-
@uTo tou Aspergillus fischeri VO 1R, mou amopovwOnke ané 1o Viola odorata. Mia cuykpion
OKTW SLOAUTWV armoKAAUYE 6Ti 0 0€IKOC alBUAeTTEPAC Kal N ueBavoin amote olv Toug TTe-
PLOCOTEPO AVAOTAATIKOUG HETABOAITES, EKXUAILOUEVOL O€ 65 Kat 73 mg/g Blopdlag pe ava-
oTtaATik 6pdon PL 91,5 kat 65%, avtiotolxa. EmmAéov, pla @uToxnuik avaiuon tng
ouvBeon¢ Tou petafolitn amokdAupe 6Tt Ta AaBovoeldn gival agpbova og OAa Ta EKXUAI-
opata he vPnAn Kal HETpla avaoTaAtiki dpdon. Otavaivoelc DPPH (1,1-61paivul-2-miikpu-
Audpadlulio) kat H202 £deiav 611 0 0IKOC alBuAeoTEPAG £XxEl LYNAN avTIOEEIOWTIKA Spdon
ME TIMEG MIONG MEYIOTNG AVAOTAATIKIAG ouykévTpwong (IC50) 301 kat 246 pug/ml cuykpiolueg
pe 1o IC50 aokopPikol o&€oc we mpoTumo. H avtipAeypuovwdng Spdon Tou eKxLAICHATOC in
vitro Atav 79,3% kat emépaaoe tn dpdon Tng aomipivng (74,5%). Q¢ ek TouTov, cuVRXON TO
oupmépacpa OTL To ekXUAIopa oIkoU alBuleoTépa tou A. fischeriVO1R miepiéxel Seutepoye-
Vei¢ peTaoAiteg xapnAoU HoplakoU BAapoug IKavoug va emMOEIKVUOUV OUVOETEC AVACTAATI-
KEC, avTIOEEIOWTIKEC Kal avTIQAeyPovWOEI emMOPAOTEIC in vitro Kal €10l pmopei va
xpnotpomotnBei yia tnv avantuén pag ohokAnpwuévng Bepamneiag tng maxvoapkiag.
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Summary

Highly active antiretroviral therapy (HAART) decreases HIV viral load which in turn increases
CD4 counts and that is expected to reduce the risk of opportunistic infections like lower respir-
atory tract infection (LTRI). The present study therefore assessed the bacterial aetiologic profile
and their antibiotic response patterns of lower respiratory tract infection (LRTI) among HIV pa-
tients on highly active antiretroviral therapy (HAART) in Uyo, Nigeria. This study included 61
people living with HIV/AIDS (PLWHA) on HAART. Hospital records, standardized questionnaires
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were administered and sputum specimen free from salivary contamination was collected from
the participants. The sputum samples were subjected to laboratory analysis of the sputum
samples including macroscopy, microscopy, culture and biochemical analysis on isolates were
done. Antibiotic susceptibility testing on isolates using conventional bacteriologic methods
was also performed. According to our results, of the 61 samples, 24 (39.3%) yielded bacterial
growth comprising of Streptococcus pyogenes, Streptococcus agalactiae, Rothia kristinae, Staphy-
lococcus aureus, Escherichia coli, Klebsiella pneumonia, Proteus spp. Prevalence of LRTI was statis-
tically associated (p<0.05) with CD4 counts, viral load and age, but not statistically associated
(p>0.05) with sex, occupation, marital status and educational level of patient. In both Gram
positive and Gram negative isolates, imipenem showed high sensitivity while trimethoprim-
sulfamethoxazole showed high level of resistance. In conclusion, the present study confirms in-
creased CD4 count and reduced viral load to be the best intervention for the prevention of op-
portunistic infections like LRTI in PLWHA on HAART.

Key words

lower respiratory tract infections (LRTIs), antiretroviral therapy (ART),
y.,_, people living with HIV/AIDS (PLWHA), CD4, Human Immunodefi-
ciency Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS)

Introduction

HIV is a major contributor to the global burden of dis-
ease.! Despite the gains made in fighting Human Im-
munodeficiency Virus/Acquired Immune Deficiency
Syndrome (HIV/AIDS), the epidemic still remains a
major cause of morbidity and mortality worldwide,
particularly in sub-Saharan Africa due to co-infection
with opportunistic infections.? As at the end of 2019,
about 38 million people around the world were
thought to be living with HIV, 25.6 million of these
were in sub-Saharan Africa.? Nigeria has the second
highest number of people living with HIV/AIDS in the
world after South Africa.?In 2021, a survey conducted
in Uyo by Akwa Ibom AIDS Indicator Survey (AKAIS)
had HIV prevalence to be 4.8% and recorded 13,000
new cases of HIV infections annually in Akwa Ibom.*
The immune system, through white blood cells helps
the body fight infections and other diseases.” HIV elim-
inates the white blood cell lymphocyte subpop-
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ulations of CD4 T-cells and B-cells® thereby making
the body lose its ability to defend itself against com-
mon pathogens. When HIV infection is untreated, ma-
jority of patients experience immune system deficits
that lead to deadly opportunistic infections, like lower
respiratory tract infections (LRTIs).”® However, initia-
tion of antiretroviral therapy (ART) significantly re-
duces the incidence of opportunistic infections in-
cluding LRTIs among PLWHA/? by increasing the CD4
counts to a normal range.’ Clinicians use CD4 cells
to monitor the effectiveness of the antiretroviral treat-
ment (ART),"" and a decline in CD4 cells can lead to
opportunistic infections, which in turn leads to mor-
tality.'? The respiratory system is the most frequently
affected organ system by HIV infection." LRTI are 25-
fold more common in people with AIDS than in the
general population, occurring in about 90 cases per
1,000 person-years.'* HIV infection causes alteration
in several lines of host defenses in the respiratory tract
that contribute to an increased risk for pulmonary in-
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fection.’” These alterations include abnormalities in
mucociliary function and soluble defense molecules,
such as defensins within respiratory secretions. Within
the lung parenchyma, innate and adaptive immune
responses to pathogens may be impaired.'® For ex-
ample, alveolar macrophages from HIV infected indi-
viduals have been shown to be deficient in pathogen
recognition. Besides, HIV also results in chronic stim-
ulation and activation of inflammatory cells within
the alveolar space.”” The lower respiratory tract infec-
tions are the most frequent respiratory diseases
among HIV infected patients and are frequently the
first clinical manifestations of the HIV infections. Di-
verse types of organisms including Gram positive and
Gram negative bacteria are responsible for LRTIs in
people living with HIV (PLWHA) which include Strep-
tococcus pneumoniae, Hemophilus influenzae, Pseudo-
monas aeruginosa, Staphylococcus aureus, Klebsiella
pneumonia, M. tuberculosis and Acinetobacter spp.'®
Diagnosing LRTI could be done using GeneXpert
MTB/RIF?° or sputum microscopy, culture and sensi-
tivity (MCS).2" The right diagnosis or identification of
pathogens causing LRTI and their antimicrobial sus-
ceptibility tests provide great guidance to clinicians
for better management of the HIV patient. There is
currently no study from this region that assessed LRTI
prevalence in PLWHA on HAART. Therefore, this study
bridged that gap by analyzing sputum samples from
HIV patients on HAART with the view to identify LRTI
causing organisms present, and test for their suscep-
tibility and resistance pattern to available antibiotics
in use in the hospital and the region.

Materials and Methods

Study Size, Population and Area

A total of 61 people living with HIV/AIDS on antiret-
roviral therapy (ART) attending HIV clinics at Univer-
sity of Uyo Teaching Hospital (UUTH) and St Luke
Hospital Anua (SLHA), within Uyo metropolis from the
period of November to December, 2021, were re-
cruited using simple random sampling technique
(balloting). Uyo is the capital of Akwa Ibom State,
South-Southern part of Nigeria. Uyo lies between lat-
itude 5.50N and 6.00N and longitude 6.00E and 6.50E
of Greenwich Meridian.

Inclusion Criteria

Eligible individuals for this study were consenting HIV
infected patients on antiretroviral therapy (ART) that
provided on-request sputum samples for suspected
lower respiratory tract infection.

Exclusion Criteria

Exclusion criteria included HIV negative patients, HIV
positive patients not on ART and those on antibiotic
usage within 1 week prior to clinic visit.

Method of Data Collection

The 61 selected participants were informed of the
study’s objectives, methods, and relevance. Hospital
records and standardized questionnaires presented
by interviewers were used to collect data. The ques-
tionnaires were administered to the respondents by
trained health-care providers and were appropriately
completed with close monitoring/guidance. Each re-
sponder in the study group had their most recent CD4
counts (within the previous six months) taken from
their folders and entered into the questionnaires.

Collection and Laboratory Analysis of Samples
An early morning or spot sputum specimen of re-
quired quality was aseptically collected from each
participant using sterile containers.?? These samples
were promptly transported and analyzed in the labo-
ratory within 4 hours. The samples were aseptically in-
oculated on Sheep blood agar (SBA), Mac Conkey agar
and chocolate agar plates by direct inoculation using
a sterile loop. The inoculated SBA plates were then in-
cubated aerobically at 35°C for 24hours, while the
chocolate agar plates were incubated in an anaerobic
jar at 37°C also for 24hours. After incubation, the
plates were properly identified following morpholog-
ical characteristics; growth of the pathogens, sizes and
shapes of colonies, odour, pigmentation, heamolysis
and swarming movement, Gram reaction and bioche-
mical tests included citrate, oxidase, indole, coagu-
lase, catalase, methyl red and Voges-Proskauer test.?
Streptococcus sp was properly identified using auto-
mated method with the VITEK 2 system (BioMérieux,
France) (figure 1).

Antibiotic Sensitivity Screening

Mueller-Hinton agar plates were inoculated with 0.5
McFarland preparation of the inoculum using the
spread plate technique. Standard antibiotic discs were
placed on the surface of the inoculated agar plates
using sterile forceps. The plates were then incubated
at 37°C for 24 hours. After 24 hours, the plates were
observed for the zones of inhibition and interpreted
as’Resistant; ‘Intermediate/Moderately susceptible; or
‘Susceptible’ according to the standard chart using
the Clinical and Laboratory Standard Institute guide-
lines.?*

Ethical Consideration
Ethical approval was obtained from the medical re-
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search and ethics committee of UUTH, Uyo and letter
of introduction was sent to St. Luke’s Hospital, Anua,
Uyo, Akwa Ibom State. Informed consent form was is-
sued to the eligible subjects and only subjects that
gave informed consent were included in the study.

Statistical Analysis

All the gathered data from the participants were en-
tered into Microsoft Excel and analysed using SPSS
Statistics software package (version 22.0). Descriptive
statistics was used for data summarization and pres-
entation. Data obtained was analyzed statistically
using Chi-square test. P values <0.05 was considered
significant.

Results

Socio-demographic Profile of Participants

Inthe 61 sputum samples submitted, 24 (39.3%) were
culture positive while 37 (60.7%) were culture neg-
ative. Bacterial occurrence was higher in females (18:
40%) than in males (6: 37.5%) (Table 1). The highest
bacterial occurrence was among the age range 31-45
years with 13 (59.1%), and unemployed participants
were also observed to have the highest bacterial oc-
currence of 11 (55%). Participants that were single had
the highest culture positivity rate of 42.9%, while
those married had 31.6% rate (Table 1). Those with pri-
mary level of education had the highest prevalence
(5:45.5%), while those with secondary education had
the lowest (7: 33.3%) (Table 1). Prevalence of LRTI was

Figure 1

VOL. 68 @ ISSUE 3, July-September 2023

RACHEL SYLVESTER OKON, IFEANYI ONWUEZOBE, EKOM NDIFREKE EDEM, UNWANA EZEKIEL AKEREUKE, SAMUEL BONNE,
ENE OMENYI BAWONDA

statistically not associated (p>0.05) with sex, occupa-
tion, marital status and educational level of patient,
but was statistically associated (p<0.05) with age of
patient (Table 1).

Distribution of Bacterial Isolates from Sputum
Samples

Out of the 61 samples processed, a total of 24 (39.3%)
(Figure 2) samples yielded clinically significant path-
ogens comprising of 4 different Gram-positive organ-
isms [Streptococcus pyogenes, Streptococcus agalactiae,
Rothia kristinae (formerly Kocuria kristinae), Staphylo-
coccus aureus] and 3 Gram-negative organisms (Esch-
erichia coli, Klebsiella pneumonia, Proteus spp). St. Luke
Hospital, Anua (SLHA) had the highest number of
bacterial isolates with 79.2% occurrence rate, while
University of Uyo Teaching Hospital (UUTH) had 20.8%
occurrence rate (Table 2).

Distribution of Bacterial growth according to CD4
count and Viral Load

Among different CD4 cell count categories, rate of
LRTI was higher among those with CD4 cell of 201-
300 cells/mm?3 (9, 64.3%), while those with CD4 cells
above 301-400 cells/mm?3 (2: 16.7%) had the lowest
LRTI rate (Table 3). Of the total cases on ART, those
with viral load above 1000 copies/ml (23, 45.1%) had
the highest LRTI prevalence rate compared with those
that had viral load below 1000 copies/ml (1: 10%)
(Table 3). Prevalence of LRTI was statistically associ-
ated (p<0.05) with CD4 counts and viral load of pa-
tient (Table 3).

The Vitek 2 Compact 60 (BioMérieux, France) system in University of Uyo teaching hospital.
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Isolates. 5

TOMOZ 68 @ TEYXOX 3, loUNog-ZentéuPplog 2023 @



RACHEL SYLVESTER OKON, IFEANYI ONWUEZOBE, EKOM NDIFREKE EDEM, UNWANA EZEKIEL AKEREUKE, SAMUEL BONNE,

ENE OMENYI BAWONDA

Distribution of Bacterial Isolates Identified from Sputum Specimen of Patient
ELICWAN with suspected LRTI at University of Uyo Teaching Hospital and SLHA.

Isolate Gram Growth UUTH SLHA
reactions (%) (%) (%)
Staphylococcus aureus +ve 6 (25) 2 (33.3) 4 (66.7)
Proteus spp -ve 2 (8.3) 0 (0) 2 (100)
Klebsiella pneumoniae -ve 3 (12.5) 1(33.3) 2 (66.7)
Rothia kristinae +ve 1(4.2) 0 (0) 1 (100)
Escherichia coli -ve 4 (16.7) 1(2.3) 3 (75)
Streptococcus pyogenes +ve 3(12.5) 0(0) 3 (100)
Streptococcus agalactiae +ve 5(20.8) 1 (20) 4 (80)
Total 24 5 (20.8) 19 (79.2)
Source: Field data, 2021
Abbreviations: UUTH= University of Uyo Teaching Hospital, SLHA = St. Luke Hospital,
Anua, +ve = Positive, -ve = Negative

P ERAM Distribution of Bacterial Isolates according to Immunologic staging (CD4 count) and Viral Load.

Variables No of Samples Growth No Growth X2 p-value
CDA4 (cells/mm?3)
<200 24 11 (45.8) 13 (54.2)
201-300 14 9 (64.3) 5(35.7)
190 9.594 0.048
301-400 12 2 (16.7) 10 (58.3)
401-500 7 2 (28.6) 5(71.4)
>500 4 0 (0) 4 (100)
Viral Load (copies/ml)
Suppressed <1000 11 2 (18.2) 9 (81.8)
4.316 0.038
Unsuppressed >1000 50 22 (44) 28 (56)
Total 61 24 37
Source: Field data, 2021

Antibiotics Susceptibility Pattern of Bacterial
Isolates

Gram positive and Gram negative bacteria were most
sensitive to imipenem, 93.3% and 77.8% respectively.
Trimethoprim-sulfamethoxazole (40%) and ceftriax-

one (51.7%) were the most resisted antibiotics by
Gram positive bacteria (Table 4), while gentamicin
(44.4%), azithromycin (33.3%) and trimethoprim-sul-
famethoxazole (33.3%) were the most resisted antibi-
otics by Gram positive bacteria (Table 5).
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Antibiotic Susceptibility Patterns of Gram positive Isolates
IR (B from Lower Respiratory Tract Infection (LRTI).

Antibiotics (ug) Sensitive Intermediate Resistant
CN (10) 9 (60) 4(26.7) 2 (13.3)
AMC (10) 7 (46.7) 6 (40) 2 (13.3)
CRO (30) 6 (40) 5(33.3) 4(26.7)
IMI (10) 14 (93.3) 1(6.7) 0 (0)
SXT (25) 7 (46.7) 2 (13.3) 6 (40)

E (15) 6 (40) 8(53.3) 1(6.7)
DA (2) 8(53.3) 5(33.3) 2 (13.3)
Source: Field data, 2021

Abbreviations: AMC = amoxicillin clavulanic acid, CN = gentamicin, IMI = im-
ipenem, DA = clindamycin, SXT = Trimethoprim-sulfamethoxazole, E = erythro-
mycin, CRO = ceftriaxone, S = Sensitivity, [ = Intermediate, R = Resistance

Antibiotic Susceptibility Patterns of Gram negative Isolates
VG from Lower Respiratory Tract Infection (LRTI).

Antibiotics (ng) Sensitive Intermediate Resistant
CN (10) 4(44.4) 1(11.1) 4 (44.4)
AMC (10) 6 (66.7) 2 (22.2) 1(11.1)
CAZ (30) 5(55.6) 3(33.3) 1(11.1)
IMI (10) 7 (77.8) 1(11.1) 1(11.1)
SXT (25) 5(55.6) 1(11.1) 3(33.3)
CRO (30) 6 (66.7) 2 (22.2) 1(11.1)
AZM (15) 2(22.2) 4 (44.4) 3(33.3)
Source: Field data, 2021

Abbreviations: AMC = amoxicillin clavulanic acid, CN = gentamicin, AZM =
azithromycin, IMI = imipenem, SXT = Trimethoprim-sulfamethoxazole, CRO
= cefiriaxone, CAZ = cefiazidime

Discussion

Upper and lower respiratory tract infections, such as
tuberculosis, pneumonia, and systemic mycosis infec-
tions, pose a significant health burden on immuno-
compromised individuals.?> However, the introduction
of highly active antiretroviral therapy (HAART) has
shown promising results in reducing the incidence of
these infections. HAART works by effectively reducing

the viral load of HIV in the pulmonary system and
mitigating the associated inflammatory responses.®?
The incidence rate of LRTI in this study was 39.3%
which is higher than 13.9% rate reported by Odeyemi
etal.in a study carried out in Osun state, Nigeria.>Our
rate was however lower than 39.7% and 70.8% rate
reported by Ojha et al. and Khushbu and Satyam re-
spectively.”?” These variations in incidence rates can
be attributed to several factors, including differences
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in population characteristics, geographical locations,
and healthcare practices. Nonetheless, the findings
highlight the substantial prevalence of LRTls among
immunocompromised individuals. LRTI occurrence
was only observed in participants with CD4 counts
less or equals 500 cells/mms3, though highest in those
with CD4 count less than 200 cells/mm?3. It was ob-
served that the development of LRTI was significantly
associated with lower CD4 cell count. This is in accor-
dance with studies by Odeyemi et al., Ojha et al., and
Lamas et al.,>'*?* which reported increased CD4 count
to have protected against LRTI. The reason for this
can be attributed to previously documented findings
that increased CD4 cells count aide in controlled and
efficient immune response to pathogens whereas de-
creased CD4 cell counts increases infection (including
LRTI) risk in PLWHA. Since CD4 cells are one of HIV's
primary targets, its decline is correlated with high viral
loads with increased infection risk.?® In line with this,
our study observed higher occurrence rate of LRTI in
those with viral load greater or equal to 1000
copies/mL and also showed there was a statistical as-
sociation between LRTI prevalence and viral load. This
is in line with previous findings by Crothers et al., Can-
diani et al., and de Campos et al?¢?*3% However, al-
though those who achieve viral load suppression
aren't at risk of infection as reported by Lamas et al.,?®
but our study observed 11% LRTI occurrence rate in
those with viral load less than 1000 copies/mL. This
observation is supported by Crothers et al. and Grubb
et al.’**" as they reported infectious lung disease oc-
currence in HIV virally suppressed participants. The
reason for this could have been due to setting cut off
value for viral load suppression in this study as < 1000
copies/mL compared with other studies with cut off
value of <400 copies/mL. HAART has really trans-
formed opportunistic infections in PLWHA from a uni-
formly fatal risk into manageable risk through its abil-
ity to reduce viral load and restore CD4 cells.32*3 This
could explain the statistically insignificance (p>0.05)
between the prevalence of LRTI and socio-demo-
graphic factors like sex, occupation, marital status and
educational level of participants in this study. This is
consistent with reports by Samson et al.” that occu-
pation, marital status and educational level are not
associated with infection prevalence. However, age
was observed to be statistically associated (p<0.05)
with LRTI prevalence in participants. This observation
supports the notion by Crothers et al.?® that age is an
important risk factor for many pulmonary diseases
among HIV-infected patients.

In this study, about 18.2% of the virally suppressed
patients had LRTI and they were found to have CD4
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count within 401-500. This was also observed in a
study by Ledergerber et al.** where minority of pa-
tients, developed opportunistic infections despite
being suppressed virally suppressed. Anglaret et al.*
also stated HIV infected individuals, even with high
CD4 cell count are still at high risk (though those with
CD4 cell count less than 200 cells/mm? still have the
highest risk) of developing both common and oppor-
tunistic infections than the general population. Leder-
gerber et al.3* stated that the reason could be that
there're disparities in CD4 cell recovery rate as some
have slow CD4 cell recovery rate despite suppressed
viral load. Also, the reason could be due to behavioral
factors being neglected by patient.®

The antimicrobial susceptibility pattern in this
study demonstrated that imipenem exhibited the
highest effectiveness among the tested antibiotics.
This finding aligns with a study conducted by Uzoa-
maka et al.*” suggesting that imipenem’s clinical effi-
cacy may be attributed to its limited use and lower
incidence of misuse by patients. Similar research con-
ducted by Mukhopadhyay,*® and Behera et al.*° has
also reported limited resistance to carbapenems due
to their restricted usage. Conversely, trimethoprim-
sulfamethoxazole displayed a high level of resistance
against both Gram-negative and Gram-positive bac-
teria in the study. The frequent prescription of trime-
thoprim-sulfamethoxazole to people living with HIV
or its potential misuse by these individuals may con-
tribute to the observed resistance. This finding is con-
sistent with a study conducted by Khushbu and
Satyam,?” which reported a high resistance rate to co-
trimoxazole (trimethoprim-sulfamethoxazole) among
both Gram-negative and Gram-positive bacteria.

Conclusion

This study has given information on Lower Respira-
tory Tract Infection (LRTI) among PLWHA on HAART
in the study region. We found that infectious and non-
infectious pulmonary diseases are substantially in-
creased among PLWHA and our data suggests a clear
correlation between LRTI occurrence with CD4 count
and viral load of PLWHA irrespective of sex, marital
status, occupation or level of education, hitherto an
underscore of the importance of factors such as CD4
cell counts, viral load, and age in determining the risk
of developing these infections. This study revealed
that the routine antibiotic given in the region to
PLWHA as prophylaxis is showing high level of resist-
ance which creates alarm for an immediate action for
judicial use of antibiotics.
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H e€alpetikd amoteAeopatiki avtipeTpoikn Bepameia (HAART) pEwWVEL TO 1IKO QOPTIO TOU
HIV, To omoio pe ™ o€1pd Tou av€dvel Tov apiBud twv CD4 Kal avapéveTal va HEIWOEL TOV
KivOuvo eukalplakwV AopwEewy, OTIWE N Aoipwn TOU KATWTEPOU AVATIVEUOTIKOU GUOTH-
patoc (LTRI). Q¢ ek ToUTou, N mapovoa PeNETN alloAdynoe To BAKTNEIAKS AITIOAOYIKO TTPO@IA
Kal Ta TPOTUTIA AVTATTOKPIONC TOUC 0TA avTIBIOTIKA TNG AoiHWwENC TNG KATWTEPNC AVATTVEL-
oTIkn¢ 0600 (LRTI) petalt acBevwv pe HIV umd HAART oto Uyo tng Niynpiag. Autr n HEAETN
oupmeptéAafe 61 dtopa mou Covoav pe HIV/AIDS (PLWHA) kat eNdupavav HAART. Xpnot-
poTToINONKAV Ta VOOOKOWEIOKA ApXEia, TUTTOTTOINUEVA EPWTNUATOAOYIA KAl GUANEXONKE amd
TOUG OUPPETEXOVTEC Oeiypa TuéAwv amaAhaypévo amd odAlo. Ta deiypata ntuéAwy umo-
BARBNnkav o€ epyacTtnEIakr avaAuon: UIKPOOKOTTIKY €£€TA0N, KAOAIEPYELQ KAl TAUTOTTIOINONG
TWV amopovoUpevwy Taboyovwv. MpaypatomolBnke emiong EAeyxog evalodnoiag ota avti-
BloTikd pe xprion cupBatikwy BaktnploAoyikwv pebodwv. Ané ta 61 deiypata, ta 24 (39,3%)
¢dwoav Streptococcus pyogenes, Streptococcus agalactiae, Rothia kristinae, Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae, Proteus spp. O emmoAacpog twv LRTI cuoye-
TioTnNKe OTATIOTIKA (p<0,05) pe Tov aplBud Twv CD4, TO KO POoPTIo Kat TNV NALKia, aAAd Ot
OTATIOTIKA ONUAVTIKA (p>0,05) UE TO PUAO, TO ETTAYYEAUQ, TNV OIKOYEVEIOKY KATAOTAON KAl
TO HOPPWTIKS emimedo Tou acBevolc. Tooo ota Gram-0eTikd 600 Kal ota Gram-apvnTIKA
maBoyodva, n mevépn £6e1&e uPnAn evalcdnoia, evw n TpIEBOTPiUN-coVAPaEBOEAlOAN
€de1&e vPnAo emimedo avtoxne. H mapovoa peAétn empPePaiwvel 6ti 0 avénuévog aplbudg
CD4 kat To PEIWMEVO LIKO QopTiO gival N KAAUTEPN TTapEUBacn yia TNV TPOANYN EVKAIPIOKWY
Mopwéewy, 6mwe 1o LRTI o PLWHA uné HAART.

Néeic kKAaibia
y____ LOWUMEEIS TOV KOTWTEPOD OVATVEDGTIKOD GUGTHUOTOS, OVTIPETPOIKT aywyi], drouc mov (ovv ue HIV,
CDA4, Ioc avBpomivig avosoaverapkelog/Zovipouo Erixtnng Avocoaverdpxeiog (HIV/AIDS)
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AEATION EAANHNIKHZ MIKPOBIOAOTIKHZ ETAIPEIAZ

Odnyiec mpo¢g Toug oUYYPAYEIC

Fevika oTolxeia - ZKomog Tou meplodikov
To AeAtiov EAMAnvikric MikpofioAoyiknc Etaipeiac sival
n emionun tpnviaia ékdoon tng ENANvIkA¢ Mikpo-
Bloloyikng Etatpeiag, pe okomd Tn ouvexr ekmai-
bevon Twv BlomaBoloywyv, KAvikwv MikpoBlolo-
ywv, aAAdG Kat KABe mMOoTAOVA TTOU AoXOAEITAL HE
TNV £PYACTNPLAKN Kal KAIVIKA 1ATPIKH.

Kupta embiwén eival n dnuocisuon peretwy otnv
EMNvIKA A TNV AyYAIKA YAWOGOA TTOU apopoUV GAOUG
Tou¢ Topeic TG KAvikng MikpoBioloyiag (Baktn-
plohoyia, Mapacttohoyia, Mukntoloyia, loAoyia),
0oAAG kat Tig Aotmég e€e1dikevoelg TG latpiknig Blo-
naBoloyiag (Epyaotnplakn Aiatoloyia-Alpodoacia,
latpikri Bloxnueia kat Avoooloyia).

MNpdéoBacn oo mePLodikod

H mpooBaon oto meplodikod yivetal pe NAEKTPOVIKO
TPOTIO, 0€ OAA TA PEAN TNG EAANVIKAC Mikpof3loho-
YIKNA¢ Etaipiag, péow tng 1otooelidag tou meplodi-
koU NG EAMnviknc MikpoBiohoyiknc Etaipiag
(https://acta.hms.org.gr/).

Awadikaoia utofoAng mpog dnupooisuon

Ta apBpa vmofdAlovTal ATTOKAEIOTIKA UECW TNG
NAEKTPOVIKAC TTAATPOPUAS 0TO www.hms.org.gr
(Meprodikd/HAektpovikr Yool ApBpwv). Xelpo-
ypaga mou mapaAapBdvovtal pe 1o taxudpopeio,
ave€dptnta NG UTAPENG 1 OXL NAEKTPOVIKOU ap-
xeiou, 6ev Ba Aappdvovtal urt’ dSYiv. To uToaiAo-
pevo apBpo Ba mpémel va cuvodeleTal amod ETi-
oTtoAn-6rAwaon Tou ureUBuvVou cuyypagéa TTou va
BePalwvel 6T1 6AoL ol cuyypageic éxouv Slafdoel
Kal GUPPWVOULV pE TNV UTTOBOAN Tou XelpoypdPou
KOl 0TI TO ApBpo 1} éva ONUAVTIKO HEPOC AuToU Sev
€xel dnuooteuBei ) umoBAnOei yia dnuoocisuon Ka-
mmou aA\ov. Emiong Ba mpémnel va avagépetal kabe
oUYKPOUGH CUUPEPOVTWY OAWV TWV CUYYPAPEWV.
Katd tnv mapaiafn, 1o dpbpo eréyxetal yia tnv
TTANPOTNTA KAl OTN CUVEXELD ATTOOTENNETAL ATTAVTN-
TIKO NAEKTPOVIKO UVUUA 0TOV UTTEUOLVO Yia 0AAN-

Aoypagia cuyypagéa.

Eidn apBpwv mpo¢ dnuocisuon

AnuootebovTal ol TTapaKATwW Katnyopieg apBpwv:

Epeuvntikég epyaoieg: MNepiéxouv amoteAéopata
EPYAOTNPIOKWY, EMSNUIOAOYIKWY 1 KAIVIKWV UENE-
TWV TPOOTITIKOU 1 avadpOouIKoU XapaKTHPa TToU
dnuootevovTal yia mpwtn @opd. H éktaon Tou Kel-
pévou xwpic TN BiBAoypagia Sev mpémnel va umep-
Baivel Tic 5.000 Aé€elc.

Bpayxeieg Snuooigvuoelg: Exouv tnv yevikr doun
TWV EPEUVNTIKWY EPYACLWY, OUWG EXOUV UIKPOTEPO
péyeBoc éwg 1.800 Aé€eig kat £we 15 BIBAIoYpaPIKEC
avapopEc. Apopouv pelétec mou Sev Sikalohoyolv
TNV éKTAON UIag AR POUG EPEVVNTIKAC Epyaciac. H
2 UVTAKTIKA Emtpomn, petd amd mpdtacn Twv eKA-
oTOTE KPITWY, dlatnpei To SiKkaiwua va oUCTHOEL
OTOUG OUYYPAQPEIC VO LETATPEPOUV [Ia AR PN EPEV-
vNTIKA gpyaocia og Bpaxeia dnpooisuon, epdcoy,
Katd TNV Kpion touc, Sev Sikatoloyeital n EKtaon
mou €xel 600¢i. Ot ouyypageic umopouv emiong va
urtoBaN\ouv epyacieg mou €xouv e€apXng Tn Hopen
Bpaxeiwv dnuooctevoswv.

Evdla@pépouceg mepIMTWOoEelg: ATTOTEAOUV VEEC I
TTOAU OTIAVIEC TIEPITITWOELC VOO UATWY, OTTIAVIEC EK-
ONAWOELC, epapuoyn VEWV SIaYVWOTIKWY KPITNPiwv
1N véwv BepameuTikwv neBddwv. H éktaon Tou Kupiwg
KEIUEVOUL va unv umtepPaivel Tic 1.500 Aé€eig kat n Pi-
BAoypagia va punv untepPaivel TG 15 TOPATTOUTTEG.

Avaokomioegig: Avallovtal cuyxpova laTpikd
B¢pata, ota omoia mapouactalovtal ol TPOCPATES
€€eN&elc 1 avagEpovTal To CUPTIEPACHATA OEIPAC
EPEUVNTIKWY UEAETWV TWV OLYYPAPEwV. Ot avaoKo-
TINOEIG YPAPOVTAL aTTd £vav R TTEPLOCOTEPOUG OLY-
ypageic, avaloya pe tn Bspatoloyia touc. H éktaon
TOU KUPIWC KEIPEVOU va pnv umepBaivel Tic 10.000
Aé€elc kat n BiBAoypagia T 100 mapamouméc.

Emotolég mpog tnv Z0vtaén: MNepiéxouv Kpioeig
1 TTAPATNPEAOELC VIO ONUOCIEVMEVES UENETEC KATT. H
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€KTOor TouG va pnv umiepBaivel Ti¢ 500 Aé€elc kat n
BiBAoypagia Tic 5 avagopéc.

ApOBpa tn¢ Zuvtagng: Zuvtopa apBpa oxoAla-
OMOU N Kpiong emikalpwy Bepdtwy, Ta omoia ypd-
@ovTal HETA amd TMPOOKANCN TNG OUVTAKTIKNG
EMTPOTNAG. H éKktaon Toug va pnv umepPaivel Tig
1.000 Aé€eic kai n BiBAloypagia Tic 10 avagpopéc.

Oplopog ouyypagéa apOpovu

Q¢ ouyypagéac evog apBpou opiletal éva dtopo
TTIOU €XEl CUVEIOPEPEL OTOV OXESIA0UO 1) OTNV EKTE-
AEON TNC CUYKEKPIUEVNG €PEUVAC TTOU TTAPOUGIALEL
To ApBpo, cUHPwva Ue TIC 0dnyiec TS AleBvouc
Emtponn ¢ Zuvtaktwy latpikwv Meptodikwv (ICMJE):
[http://www.icmje.org/ethical_1author.html]. To me-
p1odIkO Bewpei GAOLC TOUC CLYYPAPEIC, aveédptnTa
TNC OEIPAC TOUC, WC PEPOVTEC €[OOV TNV TTAN PN EV-
Buvn evéc dpbpovu, cupmepapBavouévou Kat Tou
OPIOUOU TOU TITAOU Kal TNG OEIPAC TWV UTTOAOITIWV
OLYYPAPEWV. ATOHA TTOU TIAPEXWPENOAV TTIPOG XPrion
EYKATAOTACEIC 1] EEOTTAIOUO, KAWVIKA 1) TIPOTUTIA OTE-
Aéxn, avoAwolpa i avtidpaotrpla, édwoav olko-
VOUIKN BonBeta péow dnuootag f IBIWTIKAS Xpna-
T080TNONG, I} CUUMMARPWOAV EPWTNMATOASYLA, SV
pmmopoUv va BewpnBouv o1t MANPoULV Ta KplTthpla
Tou ouyypagéa. Emiong Ta kpttrpla autd dgv mAn-
pouLv dtoua mou oxoAiacav, 1 St1opbwaoav ) mapei-
Xav oUPBoUAEG kKatd Tn Stadikacia TG CLYYPAPNS
pépoug 11 6Aou Tou apBpou. Autd ta dtoud pro-
poUuV va avagpepBouv oto KEPAAAIO TWV EVUXAPL-
otiwv. Opdadec epyaciag umopei va avagepBouv wg
OUYYPAPEIC, EQOCOV ONA TA PEAN TTOU ATTOTEAOUV
TNV odda MANPOUV Ta KPITHPLA TTOU ava@épOnkav
Mo mavw. TéNog, avagépetal pntd 6Tl o TITAOG Tou
ouyypagéa Sev umopei va amodoBei «TIUAC EveKeV»
Aoyw B€onc. Tuxov Slapwvieg Tou avakOPouy oxe-
TIKA E TNV ATTOVOUI TOU TiTAOU TOU OUYYpaQPEd 1
TNV O€lPd TWV Cuyypapéwyv o< éva dpbpo, Ba on-
Maivouv autéuata tnv avaoTtoAr Tng Stadikaciag
Kpiong, éw¢ 6Tou autd AuBouy, ite amd To cUvolo
TWV ouyypa@éwy, n amd tnv appodia emrtpornn fBiI-
onOIKAG Kat deovtoloyiag Tou IPUHATOC TTIPOENEL-
ong tou apBpou.

EvxapioTtieg

Ta dtopa 0To KEPANALO TWV EUXAPIOTIWV Ba TPETEL
Va €XOUV EYKPIVEL TNV OUPUETOXT TOUG O€ auTo. lNa
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UAIKO TToU €xel dnuooleuBei pe omolodrimote AANo
TPOTIO KAl UTTOKELTAL O€ TIEPIOPIOUO TIVEUUATIKAG
1dlokTnoiag kat Sikawpdtwy (copyright) Ba mpémel
va avagepBei avaAuTikd o TPoTo¢ YE TOV OToio
auTé anokTABONKE Kal Twg 600nkKe n ddela. Kabe ol-
KOVOUIKN BorBela, ite dnuoota ite 1S1WTIKA Ba
TIPETIEL VA AVAPEPETAL PNTA.

2UYKPOUOT CUUPEPOVTWV

‘O)ol ol cuyypageic Ba Tpémel va avapépouv 6To
apBpo kabe mBavr) CLYKPOUCN CUUPEPOVTWY, OXE-
TIKA HE TNV LUTTO dNPOGieLON PEAETN, CUPPWVA UE
TI¢ 00nyiec TNG AleBvolg Emtporn¢ ZuvTtakTtwy la-
TPIKWV Meplodikwv (ICMJE):
[http://www.icmje.org/ethical_4conflicts.html]. Oa
TIPETIEL VA ava@épeTtal kKaBe xpnuatoddtnon mou
Ba umopouvoe va oSNy oe&l 1} va UTTOVONOEL KATEV-
Buvopevn e€aywyr) CUUTEPACUATWY, OTIWG ETTIONG
KAOe olkovopiKr 5paoTnEIOTNTA TTOU UITOPEL va EXEL
oX€0N & TNV LEAETN (TT.X. KL OXL TIEPLOPIOTIKA, TIPO-
NYOUUEVN KATOXN METOXWV N} CUPUETOXN O€ AlOIKN-
TIKA ZupBoUAia i ANPn XxpnHatodOTNoNG YIa ORINIEG
amod Taipia Tng omoiag Ta mpoidvTa eEAéyxovtal oTnV
OUYKEKPIMEVN MEAETN, KATL). H un Umtapén olykpou-
ONC CUMPEPOVTWY Ba TIPETIEL ETTIONC VA AVAQEPETAL.
ESW onuelwveTal 6Ti ol AeMTOUEPELEC TNC CUYKPOU-
oNG CUPPEPOVTWY Ogv dnuoctevovtal padi he To
apBpo, al\d mapapévouv oTnV ZUVTAKTIKA Emi-
TpOTH UTTG AuoTNEN EXEMUBELa. 1o Apbpo dnpo-
OleVETAL Hla YEVIKOAOYN ppdon, T.X. «O cuyypapéag
X.X éMafe evioyuon ané tnv etaipia Y.W. yia epsuvnti-
KoUG OKOToUC, Ij yia oMIAIEG O€ oUVESPIA K.ATL». ATTo-
Tuxia TNG CUMUOPYWONG PE auTth TV odnyia Ba
odnyei o€ emoTtpoPr Tou dPOPOoU yla CUUTARPWON,
TPV TNV EMOTNMOVLIKH KPion. X€ TEPIMTWON TTOU €K
TWV VOTEPWY ATTOKAAUPOEi CUYKPOUON CUUPEPS-
vTwv Tou dev SNAWONKE, N CUVTAKTIKI EMITPOTIH
Slatnpei To Sikaiwua va To avagépel o€ eMOUEVO
TEUXOG UE TNV Hop@r| «O cuyypapéac X.X. bev dniwaoe
mOavr) CUYKPOUON CUUPEPOVTWY, OXETIKA UE TO dp-
6po Z.Z. kai tnv etaipia Y.W.».

Odnyie¢ ouvtagng apOpwv

lMNa tn ovvtaén twv dpbpwv To MEPLOSIKO aKOAOU-
Bei Tic umodeielc Tng Alebvolg Emtponn¢ Zuvta-
KTwv latpikwv Meplodikwv (ICMJE):



[http://www.icmje.org/urm_main.html]. Amotuyia
TWV OUYYPAPEWVY VA CUMHOPPWBOOULV PE TIC 0ONnyieg
MTopEil va onuaivel emotpo®r Tou dpbpou, mptv
TNV Kpion, yia d16pObwon kat ek véou umrooAn. To
XELPOYPAPO, E TNV XPriON NAEKTPOVIKOU UTTONOY!L-
0TI Kal AoYIoMIKOU eme€epyaoiag KeIUEVoU, SAKTU-
Aoypageital og popormoinon peyéboug oehidag A4
(212 x 297 mm) ue meplBwpLa eKATEPWOEV TOUAA-
Xlotov 2,5 cm, og SImA6 didotnua Kal Je ouvexn
apiBunon oelpwv oTto aplotePo TePIBWpPLo (Mevou:
Adta&n oehibag/ApiOunon ypapuwv/Zuvexdpuevn
apiBunon).

Ol gpeuvnTIKEG Epyaoieg, ol Bpaxeieg Snpoactev-
OEIC KAl Ol EVOLaPEPOVOEC TTEPIMTWOELG O TTPETTEL
va éxouv TnV idla Kovr) dopn Kal va mephapdavouv
Ta €§AG TUAMATA, O €éva eviaio apyeio Kelpévou
(word, text, rj dAANo): Tn oeAida TiTAoU, TNV EAANVIKA
mepIANYN pe TIg Aé€elg KAeISLd, TNV ayyAIKR TTepi-
ANWn He TIc Aé€elc kKAe1d1d ota ayyAikd, To Kupiwg
Keipevo, Ti¢ euxaplotieg, Tn Sr\Awon clykpouong
OUUEEPOVTWY, TN SAwon ddslag amoé Tnv apuodia
Emtpomn BionBikng ri/kat tov EOO (spdoov amal-
TeiTal, oVHPWVA PE TNV Keipevn vopoBeoia, yia
EPEVVNTIKEG epyaoieg mapeufatikol tomou), T PI-
BAloypaia, Toug mivakeg Kat TIg AeCAVTEG TWV EIKO-
vwv. O1 eikéveg Ba mpémetl va umofdA\ovtal o€
Eexwplotd apxeia, ocuuPwva Pe TIC odnyiec mou
akoAouBouv.

H oelida tithou amotelei TNV mpwtn oeAida Tou
apBpovu kat mepthapBavet: (a) tov Titho Tou apbpov,
oToV oTToi0 S&V EMTPEMOVTAL CUVTUNOEIC AéEEWY,
(B) Ta ovépata Twv cuyypa@Eéwy (MARPEC dvopa Kal
ETWVUHO), (Y) TO EpYaAOTR P10 f TNV KAVIKH KAl TO VO-
OOKOE(O 1} TO (dpupa amd To omoio TTPoEpXETaL N
epyaoia, (6) Tnv mAnpen dievbuvon tou unelBuvou
yla tnv aAAnAoypagia cuyypa@éa, cuprmephaupa-
VOUEVOU €VOC aplBUOU TNAEPWVOU Kal [IAC EVEP-
yoU¢ S1evBuvong nAeKTPOVIKAG aAAnAoypagiag
(e-mail) kat (€) BpaxL TiTho Ot peyalutepo amd 40
ypduuata pe ta dtaotipata. OAeC ol mapamavw
mAnpo@opiec Ba mpénel va avagépovtal otnv EA-
ANVIKA YAWooa Kal 0Tn GUVEXELQ Kal TNV AyYAIKH
yAwooa.

H mepiAnyn Ba mpémel va éxel éktaon 250-400
AEEEIC (EKTOC Ao TIC EVOLAPEPOUOEC TIEPITITWOEIC

mou Ba €xel éktaon €wg 250 Aé€elg), otnv EAANVIKNA
Kal tnv AyyAikni YAwooa kat Ba mpémel va xwpiletat
o€ 4 mapaypdgouc (Zkomog, YAIko-MéBodog, Amo-
TeNéopaTta, Zupmepdopata). Kadtw amod tnv mepi-
Anyn Ba mpénel va avagépovtal ol AéEelg KAe1d1a
(3-6) otnv EAAnVIKA Kat Tnv AyyAikr YAwooa, mou
TIPETEL VA avTIoTOLXoUV aTou¢ SleBveic 6poug Tou
Index Medicus kal va amodidovtal ota EAAnviKa
oVuuewva ue o IATPOTEK (MeSH-Hellas-Bloiatpikn
Opoloyia).

To Kupiwg Keipevo Ba mpémel va xwpiletal ota
TuAuata: Eloaywyn, YAIkO kat pé6odol, Amotelé-
opata, Zu{ATNon, eKTOC amod TIC eVvOIAPEPOUDEC TTE-
PIMTWOELC TTOU Ba TTPETEL va armoTeAouvTal amod Ta
TuRpata: Elsaywyn, Nepypagn mepintwong, Xxo-
Ao | ZudATtnon. X1o YAké kal MéBodol meptypd-
(QPETAL AEMTOUEPWC O TPOTIOC EMAOYNC TOU UAIKOU 1
Twv aoBevwy, KaBwg Kal ol pébodol mou ePappod-
oOnkav, WoTe n épeuva va umopei va avamapayOei
amd epeuvNTEC TTOU EMOUUOVV TNV EPAPUOYN TNC.
> € TIEPITTWOEIC EPEVVWV TTOU APOPOULV OE avBpw-
moug, mpémel va dieukpviletal 0TI TnPndnke n Ala-
Krpuén tou EAcivki (1975) kat Ba mpémel va avagpé-
PETAL €AV N UEANETN €Xel AAPeL éykplon amod tnv
avtiotolxn Emtpornr BionBikrg kat Asovtoloyiac.
YT1a anmoteAéopata Ba mpémel va avagépovTal ava-
AUTIKA TO AMOTENECUATA UE LOPPN KEIPEVOU 1 TII-
VAKwV (600 TTIo0 CUVOTTTIKA YiveTal, Xwpic emavalig-
PeLg). 2tn oulATnon Umopei va yivel ouykplon Ue
TO AMTOTEAECHATA AANWVY EPYACIWV KAl VA avagé-
povTal Ta CuPMEPAoUATA, Ta Omoia TTPOKUTTTOUV
ané Ta anoteAéopata NG PeAETNC. AvAloya pe To
péyeBoc Tou dpBpou pmopei va yivel sUVTUNON TWV
KEQAAQiWV TWV ATTOTEAECUATWY Kal TG oulTNONC
o€ éva Kepahaio (AmoteAéopata-Xulritnon).

Ot evxapiotieg Ba mpémel va ameuBuvovtal o€
ATOMA UE OUOIACTIKN CUMBOARA 0TNV TIPAYUATOTOI-
non tn¢ £pEuvag, OTIWE TTPOAVAPEPONKE TTIO TTAVW.

H dnAwon cuyKpouong CUNPEPOVTWY Ba mpé-
TTEL VA €ival avaAuTIKR yia OAOUC TOUC CUYYPAPEIG.

H dnAwon éykpiong amd tnv apuodia Emrtponn
Bion01kA¢ 1} Tov EOD (yia peléteg mou autd amal-
TE(TAl CUPPWVA PE TNV KElUEVN vouoBeaia, T.X. PeE-
Aétec mapepBatikol TUTIOU, e A0BEVEIC, MENETEC
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a00evwv-papTUpwWY, KAL) Ba mpémnel va mephap-
Bavel Tov aplBud mpwTtokSGANOU Kal TNV NUEPOUNVIa
éykplonc. KaBiotatal cagég ott dev pmopei va dn-
pooleuBel peAéTn yia TNV omoia ot cuyypageic (n-
TNoav avadpouIKA €yKplon Yla epyaciec mou nén
gixav yivel. O1 emONUIONOYIKEC MENETEC, Ol EPYAOIEC
€ANEYXOU TNG MIKPOPIOKAG AVTOXNG, Ol CUYKPIOEIG £p-
yaotnplaknig pebodoloyiag Kal ol TapOUCIACELC TTE-
PIOTATIKWY ATTOTEAOVV (6N EPELVNTIKWY EQYACIWV
mou Sev amaltolv mapdpola EyKplon.

>1n BiPAoypagia akohouBeital To SieBvéC ov-
otnua Vancouver. Emeldi n avamapaywyn twv dp-
Bpwv amod TIC IoTooENIOEC aveLpeonC Sev PETAPEPEL
armoAUTA OAA TA TUTTOYPAPIKA OTOLXE(a (1., €101KA
YPAUMATA) Ol CUYYPAYEIC yia va e€ac@alicouV TV
opBn anddoon Twv avagopwv Ba Tpémel va ava-
TPEXOUV OTO TUTTWEVO KEIUEVO, EITE O€ EVTUTIN, EITE
o€ nAekTpoVIKA popen (apxeia .pdf). ONot ot cuy-
YPAQEIg evdC apBpou Bewpouvtal amd Kovou UTTED-
Buvol yla tnv owoTn avamapaywyr Twv BiAioypa-
PIKWV ava@opwv Tou dpBpou Kal N CUVTAKTIKA
opdda tou meploSIKoU Sev EAEYXEL TNV TUTTOYPAPLKH
akpifela Touc. Koéotog §16pbwong Adboucg avago-
PAg Tou TuXOV (ntNBei amd TPITo ATOMO UETA TNV
TENIKI) EKTUTIWON TOU TEVXOUC TOU TTEPLOBIKOU, ETTI-
Bapuvel €€ ohokApou Toug ocuyypageic. H apib-
MNoN TWV ava@opwv OTO KeiPeVo yiveTal Pe TNV
OE1PA TTOU AVAPEPOVTAL OTO KEIEVO, UE apafLkoug
aplOpoUC, we ekBETEC, HETA Ta onueia oTiéng (m.x.:
N CUYKEKPIPEVN TTApATHPNON €XEL avapepOel apxIkd
amd Toug Jones kat cuv.# kat €xel empPePalwdei kat
amd AMEC HeENETECS7812),

ApBpa neplodikwv dnuoactevpéva: Npdgovtal Ta
EMWVUHA TWV CUYYPAPEWY KAl TA aPXIKA TOU OVO-
MOTOC XWpIC TeAEig, 0TNV OUVEXELD TO TTEPLOOIKO
OTNV CUVTETUNUEVN TOU HoP®N UE TTAAYIA YPAUMATA,
OTNV OUVEXELD TO £TOC, 0 ApIBOC TOHOU (XWwpig Tov
aplBuod tevyoug o aPEvOeoN) Kal ot GeNOEC (T.X.
Klotz SA, Penn CC, Negvesky GJ, Butrus SI. Fungal
and parasitic infections of the eye. Clin Microbiol Rev
2000; 13:662-685). Otav ol cCuyypPaYE(G eival mepPLo-
obtepol and €€, avaypdgovtal Ta mpwTa £€L ovo-
pota Kat akoAouBei n AéEn “et al.” ue mAayla ypdap-
MaTa, 1} «Kal OUV.» yIa ENANVIKO dpBpo (m.x. Garcia
HH, Herrera G, Gilman RH, Tsang VC, Pilcher JB, Diaz
JF et al. Discrepancies between cerebral computed
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tomography and western blot in the diagnosis of
neurocysticercosis. Am J Trop Med Hyg 1994; 50:152-
157). X& nepintwon avag@opdg oVoudTwy ouyypa-
PEWV OTO KEIPEVO, avaypA@ETAL UOVO TO ETTWVUUO
Touc. Eav ol ouyypageic gival 00, peTall Twv enw-
vUPwv TormoBeteital N Aé€n “and” ) «kaw (yla eNAn-
VIKA dnuoaicuon). Av 1o dpbpo sival avunoypago,
0Tt 840N TWV OVOUATWY TWV CUYYPAPEWV avapE-
petat”Anonymous”n «Avwvupog» (Yia EN\nvikr 6n-
pooiguon). Na ta NAeKTpovIKA TIEPIOSIKA TTou Sev
éxouv oeNldoroinon, ) 6mou autd emiong gival e@i-
KTO, META TNV CUVTOPOYPAPIA TOU TITAOU TOU TTEPIO-
O1koU Ba mpémel va avagépetal o kwdikog DOI (Di-
gital Object Identifier) (m.x. Kalil AC. Is cefepime safe
for clinical use? A Bayesian viewpoint. J Antimicrob
Chemother 2011, doi: 10.1093/jac/ dkr 138).

ApBpa meplodikwv umo dnuocisuon: Agopd
apBpa mmou €xouv yivel amodeKTA Kal EKKPEUEL N Te-
Akr} dnuooicvor Touc. AkolouBeital n mponyou-
MEVN odnyia Kal UETA TNV ouviopoypa®ia Tou
mePLoSIKoL avaypdgetal “in press” r «umo dnuoaoi-
evony. Eav katd tnv didpkela tng Stadikaciag Kpi-
on¢ 1o apBpo TeAIkA dnuooisuBei, ol cuyypaPEic
gival umrevBuvol yla TNV avavéwaon TN avagopdc Ue
Ta oTOLXElD TOU TTEPLOBIKOU (TEVXOC, OeNideC 1} voU-
pepo DOI).

2 UyypOuUa: ava@EPOVTAL TO OVOIA TOU OUYYPQ-
@€0, 0 TITAOG, 0 ApBPOG TNG £kdooNG (av UTTAPYXOLV
TTEPIOOOTEPEC Ao Wia), 0 eKOTNC, 0 TOTOC £KSO-
oNG, To €10¢ Kal 0l 0eAideC TNC avapopdd. Na ta Ke-
@dahala BiBAiwv avaeépetal emmAéoV UETA TO
ovopa tou ekddTN Kat o Tithog Tou BiAiou (m.x. Grif-
fiths WD. Old world cutaneous leishmaniasis. In: Pe-
ters W, Killick-Kendrick R (eds). The leishmaniases in
biology and medicine. Vol. ll. London, Academic
Press, 1987:617-636).

Epyaoisc unid pop@ry avakolvwoewy o€ GUVESPLA
(Mpo@opIkéC i avnpeTnUéVEC), Sev TephauavovTal
otnv BiBAoypagia, ald umopei va mapatiBevral
o€ mapévOeon oTo Keipevo, epooov Sev €xouv ma-
PéNBel mAvw amod Svo €tn amd TNV mMapouciacn
TOUG, AVa@EPOVTAG TO OVOUA TOU TIPWTOU CUYYPQA-
@£0, To OLVEDPIO Kal TNV 0eNiBA TOU TOHOU TTPAKTI-
Kwv (m.x. Juncosa B et al, XVII Lancefield Internatio-
nal Symposium on Streptococci & Streptococcal
Diseases, Porto Heli, Greece, 2008, pp63 ). Mg na-
POUOIO TPOTO Ba TIPETEL va avaypd@ovTal Kal ol




AVAPOPEC O LIOTOOENIDEC, dTToU emIMAéoV Ba TIPETTEL
VA AVOQEPETAL KAl N NUEPOUNVIa TNE TEAEUTAIAC
EMIOKEPNC Kal EAéyXOU ammd TOUC CUYYPAPEIC (T.X.
http://www.mednet.gr/whonet, teAevtaia emi-
okePn, 1n Mdiou 2013).

O pwTtoypagieg, Ta oxApata, ta Staypdppata
K.ATT. ovopddovTal we EIKOVEC (EpOooV gival GwTo-
Ypa@ieq) | ypagpnuata (epoocov ivat oxédia), ava-
(PEPOVTAL OTA CNEIQ TOU KEIWEVOU OTTOU AVTIOTOL-
XoUV Kal aplBuouvtal pe apafikols aplBpoug
(ekdva 1, eikdva 2, K.0.K.). YToBaA\ovtal nAektpo-
VIKA w¢ aveEdptnta apyeia eikovwv (JPEG, TIFF, EPS,
KAL) oTnv uPnAoTEPN Suvatr avdiuon (to Aiydtepo
300 dpi ylo aoTIPpOUAUPEG 1) EYXPWESG PUTOYPAPIES
kal 600 dpi yla ypa@nuata mou TePIEXOUV oxEdLa
Kal ypdupata) Kal Oxl EVOWHATWHEVA OTO apXEio
Kelévou tou ApBpou. H tehikn amodoyri mpoimo-
Bétel Tov ENeyX0 TOUG amd TeXVIKN Armoyn. Ma EIKOVES
IOV O€V TTANPOVV TIG TEXVIKECG TTPOSLaypa@éc (nteital
N €K véou umtoBoAr| Toug amd Toug ouyypageic, . Ot
AeCAvteg TwV EIKOVWY Ba TPETTEL va YpA@ovTal ONEC
padi og EexwploTr) oeNiba 0To Keipevo Tou apbpou.

‘O)ol o1l MVAKEG avagEPOVTal OTA ONEIN TOU KEL-
Hévou OTIoU avTIOTOIKOUV Kal aplOpouvTal IE OLVE-
XOpEVOUC apafikolg aplBuoug (mivakag 1, mivakag
2, K.0.K.). Ot mrivakeg daktuhoypagouvTal o€ SImAd
Sldotnpa kat og Eexwplotr oehida o kabévag. H
ékTaon kaBe mivaka KaAov gival va pnv urrepPaivel
TN pia oghida. ONol ol TTivaKeC TTPETTEL VA €XOUV Ae-
CAvTeg, ol omoiec ypdgovTtal 0TO AVW HEPOC TNG
avTtioTtolxng oeAidac. Tuxov eme€nynoeig avapépo-
VTAl E TTAPATIOUTTEG OTO TEAOG TOU TTiVAKA.

3TNV ovopatoAoyia Kal oTIC MOVASEC pETpnong,
Ol PAPUOKEVUTIKEG OUCIEG AVAPEPOVTAL E TNV XN-
MIKN] Kalt OXL TNV EUTTOPIKH ovopacia toug. Ot pova-
6&¢ TwV Sl1aPoOpwWV PeEYEBWY avapEépovTal e TOUC
016V TapadekToUg CUUPBOAIGHOUC Kal OXL HIE TIG
EMNVIKEC ovopaoieg Touc. Na mapddetyua, ypdge-
Tat kutTapa/pl kat éx1 KuTTapa K.k.x. H ovopatoho-
yia Twv Baktnpiwy gival auth mou avag@épeTal oTo:
Approved lists of Bacterial names (Skerman VBD,
McGowan V, Sneath PHA, ed. American Society for
Microbiology (1989) kat oto International Journal
of Systematic and Evolutionary Microbiology. Ta
OVOMOTA TWV WV Oa TTPETTIEL VA EiVAL TA EYKEKPIUEVA

aro T S1EBvr eMTPOTN Yia TNV TAIVOUNoN TWV WV
(ICTV), onw¢ avagepovtal oto Virus Taxonomy:
Classification and nomenclature of viruses, Seventh
report of the international Committee on Taxo-
nomy of Viruses (van Regenmortel et al, ed. Acade-
mic Press, San Diego, Calif, 2000).

Ot avaoKomnioelg akoAouBouv TIC iBleg Tponyou-
MEVEC YEVIKEC 0ONYieC EKTOC TNC KEPAAAlOTTOINONC
mou gival avahoyn tou B€uatog (§ev akohouBeital
OnA. n kepahatomoinon «eloaywyry, VAIKS Kal péBo-
601, anoteAéopata culritnony).

O1 emoToAég mpog TNV XUvtaén Kal Ta apbpa
™ ZUvTagng akoAouBouv TIC TTPONYOULIEVEC YEVIKEC
0odnyieg, eKTOC TOL YEYOVOTOC OTI BV €XOLV TIEPIANYN
1 Kepalalomoinon (umofdAlovTal o€ i eviaia Ta-
paypago).

Awadikacia kpiong

‘O\ec ol epyacieg mou ummofBaAovTal KpivovTal ano
ToUNdxloTov évav e€wTePIkd KpITh Kal anmd tnv
opada ocuvtaéng tou mePlodikoU. Ot KPITEC UmopE(
va anmoteAoVV PéENN TNG ZUVTAKTIKAG EmTponng n
va gival aM\ol, kol yia 1o Béua, EmMOTAUOVEC.
KatapaMetal kdBe Sduvatr mpoomndbeia n Kpion
yta tnv amodoxr, TNV Tpomomnoinon 1 tTnv andpptyn
Mia urtoPAnBeioag epyaciac va oAoKANPWVETAL O
€UAOYO XPOVIKO SldoTtnua (Tpelg £wg TéooepiceOo-
padeg) amd TNV nuepopnvia ummofoAng tng. OAn n
aAAnAoypagia mpayuatomnoleital péow TNG NAe-
KTPOVIKNG SlevBuvong (email) Tou urelBuvou ouy-
YPa@éa, yU autd Tov AdYo €vag evepyO AoyapLaopdC
nAekTpovikoU Taxudpopeiou eival amoAiTwg ana-
paitnToC. Y& MepPIMTwon mMou ol KPItég {NTHoouV
SlopBwoelg i mpoTeivouv aAhayég, To TENIKO Slop-
Bwuévo Keipevo uMOBANETAI €K VEOU ard ToV UTTED-
Buvo ouyypagéa, os SidoTnua TPV £RSouddwv
anod TNV EMOTPOYPN TOU YIA TPOTIOTIOINON KAl CUVO-
Oeuodpuevo and emoTtohr otnv omoia Ba avagépovtal
onueio Mpo¢ onueio O6AeC ol aANayéC OTO KEIUEVO,
KaBw¢ Kkal n arttoAoynuévn amodoxn 1 améppiPn
TWV TTPOTACEWYV TWV KPITWV. MeTA TNV TENIKN aro-
boxn, N MeENETN amooTéNNETAL OTO TUTTOYPAPEio. Ot
OLYYPAQEIC, epbdoov To emMmBUPOLY, duvavtal va Ad-
Bouv Tumoypa@ikd Sokipia yia éleyxo. Ta dokiuia
TIPETTEL VA ETTIOTPEPOVTAL OTO TuTTOypPAPEiIO OE TPEIC
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TO TTOAU NEPEC UE TNV XPHON NAEKTPOVIKOU TAXU-
Spopuegiou. Epdoov ol cuyypageic embupoly avatura,
Ba mpénel va amooTteilouv emMoToAr mou Ba SnAw-
VOUV ToV aplBud avatumwy mou emMBOUUOUV. H oXeTIKn
damdvn Papuvel €€ OAOKAHPOU TOUC CUYYPAPEIC.
Aev gmitpémetal aAhayr Tou Kelpévou oto otdadlo
TWV TUTTOYPAPIKWV SOKIMiWwY Xwpic Tnv ddela Tng
Yuvtaénc.

ARAwon adelag ékdboaong

Metd tnv oploTtikr amodoxn Tou apBpou mpog dn-
pooiguon, o urtelBuvoc ocuyypagéac Ba mpémel va
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CUUTIANPWOEL KAl VA UTTOYPAYEL TNV ETTIOTOAR avd-
Beonc¢ tng ddetag ékdoong mou umopei va Bpet otnv
1otooeAida tng EAAnvikric MikpofioAoyikn¢ Etal-
piac. H cupumAnpwuévn @oéppa Ba mpémel va Tayu-
OpounBei (Katd mPOTiUNoN UE CUCTNUEVN ETTIOCTOAN
N urnpeoia Tayuuetagopdc) otnv dievBuvon «Xu-
VTaKTIKA Emttpornn, AgAtio EN\nviKA¢ Mikpof3ioho-
YIkN¢ Etaipeiag, ASCENT IKE, MixahakomoUAou 29,
115 28, ABryvar. ZnuelwveTal 6w OTI HOVO UETA TV
mapaAafn Tng emoTtoAnC Ba Eekivdel n dladikacia
EVOWHATWONG TOU ApBpou 0TO EMOPEVO TEUXOG KAl
n oTtolxeloBétnon Tou.
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The Journal of the Hellenic Society for Microbiology
(Journal of HMS) is the official Journal of the Hellenic
Society for Microbiology, aiming at the constant
education of Biopathologists, Clinical Microbiologists,
as well as of every scientist involved in Laboratory
and Clinical Medicine. The Journal of the Hellenic
Society for Microbiology is a quarterly peer-reviewed
journal, cited in Scopus® database.

Its main objective is the publication of studies in
Greek and/or English language, which are relevant
to all fields of Clinical Microbiology (Bacteriology,
Parasitology, Mycology, Virology) and to the other
subspecialties of Medical Biopathology (Laboratory
Haematology- Blood Donation, Medical Biochemistry
and Immunology). In addition, Journal of HMS is an
appropriate forum for the publication of information
related to the role of the laboratory in both the
management of infectious diseases and the eluci-
dation of the epidemiology of infections. Manuscripts
which present the results of original scientific inve-
stigations are encouraged. Finally, Journal of HMS
welcomes submission of manuscripts which describe
novel molecular methods for use in the diagnosis
or elucidation of infections. The Journal does not
charge page or article processing or any other fees
to the authors. All articles are available over the
Internet after publications as Open Access.

Access to the Journal

All members of the Hellenic Society for Microbiol-
ogy can access the journal through the HMS web-
site (https://acta.hms.org.gr/).

Submission procedure for publication

Submit your manuscript through our online system
www.hms.org.gr (Journal/Submission). Manuscripts
received by post, regardless of whether compleme-

nted with an electronic file or not, will not be taken
into consideration.

Submitted manuscripts must be accompanied
by a relevant personal statement of the author con-
firming that all authors involved have read the ma-
nuscript and agree with its submission, and that
neither the article nor a substantial part of it have
been published or submitted for publication else-
where. In addition, any conflict of interest among
all authors has to be mentioned. Upon its receipt,
the manuscript will be checked for its integrity; a
reply e-mail will then be sent to the author in ch-
arge of the correspondence.

Types of papers for publication
The following types of articles are published in the
journal:

Original articles: contain the results of prospec-
tive or retrospective laboratory, epidemiological or
clinical studies which are published for the first
time. The length of the text -excluding literature-
should not exceed 5,000 words, four to five tables
or figures and 35 bibliographical references.

Short communication: generally share the same
structure as research papers, but their length is
smaller and does not exceed 1,800 words, two ta-
bles or figures and 15 bibliographical references.
They relate to studies that do not justify the scope
of a full research paper. The Editorial Board reserves
the right to ask the authors to convert a research
paper into a short-form paper, upon a relevant pro-
posal by the respective referees, when they consi-
der that the topic does not justify the original
length. The authors may submit their work in the
form of short papers from the outset.

Case reports: include new or very rare cases of di-
seases, rare occurrences and the implementation of
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new diagnostics criteria or new therapeutic meth-
ods. The length of the text should not exceed 1,500
words two tables or figures and 15 bibliographical
references.

Review articles: modern medical issues are ana-
lyzed, where the latest developments are presented
or the conclusions of series of research studies by
the authors are listed. Review articles are written by
one or more authors, according to their theme.The
main text should not exceed 10,000 words, inclu-
ding up to 100 references.

Letters to the Editors: contain opinions or com-
ments on published studies, etc. Their length sh-
ould be no more than 500 words, including up to 5
references.

Editorial articles: brief articles commenting on
or assessing contemporary issues, published upon
invitation by the Editorial Board. Their length sh-
ould not exceed 1,000 words and 10 references.

Defining the author of an article

The author of an article is defined as the person who
has assisted in designing and/ or carrying out a spe-
cific research presented in the article, according to
the guidelines of the International Committee of
Medical Journal Editors (ICMJE)
[http://www.icmje.org/ethical_1author.html].

The journal considers all authors, irrespective of the
order of appearance, as equally bearing full respon-
sibility of an article, including its title and order of
appearance of other authors. Any individuals who
offered specific equipment or facilities, clinical or
reference strains, consumables or reagents, finan-
cial assistance through public or private financing,
or who completed questionnaires, do not meet the
criteria of an author and cannot be defined as such.
Moreover, individuals who commented, edited or
advised during the writing process of the article
cannot be included as authors. Rather, these indi-
viduals can be mentioned in the Acknowledgements
section. Working groups can be included as auth-
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ors, provided that all group members fulfill the cri-
teria mentioned above. Finally, it is explicitly stated
that no individual can be included as an author ho-
noris causa, because of a position that he/she holds.
Any disputes that arise with regard to the inclusion
of an individual as an author or to the authors’'order
of appearance in an article, will automatically trig-
ger the suspension of the evaluation process until
these disputes are resolved, either by all authors or
by the competent bioethics and ethics committee
of the institution of origin of the article.

Acknowledgements

The inclusion of individuals in the Acknowledge-
ments section must have been approved by the for-
mer beforehand. In case of material which has been
published in any other manner and is subject to co-
pyright provisions, the way in which this material
and the permission to publish it were acquired has
to be indicated in detail. Any relevant funding, ei-
ther from public or private sources, must be expli-
citly stated.

Conflict of interest

All authors must state any conflict of interest in the
article, regarding the study under publication, ac-
cording to the guidelines of the International Com-
mittee of Medical Journal Editors (ICMJE):
[http://www.icmje.org/ethical_4conflicts.html].

Any source of funding with direct or indirect impli-
cations of biased conclusions has to be mentioned,
along with any financial activity that could be asso-
ciated with the study (for instance —and not exclu-
sively— previous shareholding or participation in
Boards of Directors, financing of lectures by specific
companies whose products are examined in the
study, etc.). Nonexistence of conflicting interests sh-
ould also be mentioned. At this point, it should be
noted that all details regarding conflicting interests
are not published together with the article; instead,
the Editorial Board shall retain them under strict
confidentiality. In the latter case, the article will be
accompanied by a generic phrase, e.g. “Author XX re-



ceived support from the company YY for research pur-
poses, or for lectures at conferences, etc.” Failure to co-
mply with this guideline will result in the article
being returned to its authors for completion, before
its scientific evaluation. Should an undeclared con-
flict of interest emerge ex post, the Editorial Board
reserves the right to report it in the next issue, in the
form of “Author XX did not state a potential conflict of
interest concerning article ZZ and company YY"

Guidelines for writing articles
Regarding the writing of articles, the journal co-
mplies with the guidelines of the International
Committee of Medical Journal Editors (ICMJE)
[http://www.icmje.org/urm_main.html].
Failure of the authors to comply with these guide-
lines can lead to the article being returned for ad-
justments and resubmission, prior to its evaluation.
With the use of a computer and word processing
software, the manuscript is typed on A4 page for-
mat (212 x 297 mm) with margins on both sides of
atleast 2,5 cm, double-spaced and with continuous
line numbering in the left margin (Menu: Page
Layout > Line Numbers > Continuous).

Research papers, Short-form papers and Inte-
resting cases should have a common structure and
include the following sections in a single text file
(word, text or other): title page, Greek abstract with
key words (for manuscripts in Greek), English ab-
stract with key words, main body of the text, ackno-
wledgements, declaration of competing interests,
declaration of authorization by the competent Bi-
oethics Committee and/ or the National Organiza-
tion for Medicines (for Greek authors EOF) (when
required, in accordance with current legislation, in
the case of interventionist research papers), refe-
rences, tables and image captions. Images have to
be submitted in separate files, in accordance with
the instructions that follow.

The title page is the first page of the article and
includes: (a) the title of the article, where no abbre-
viations can be used, (b) the names of the authors
(full name and surname), (c) the laboratory or clinic

and hospital or institution where the study was car-
ried out, (d) the full address of the author in charge
of correspondence, including a telephone and fax
number and an active e-mail address, and (e) a brief
title no longer than 40 characters including spaces.
All the above information should be provided first
in Greek and then in English.

The abstract has to be between 250 and 400
words (except for interesting cases where the ab-
stract should not exceed 250 words) in the Greek
and English language (for a Greek speaking article)
or solely in English (for an English speaking article)
and it should be divided into four paragraphs (Aim
of the study, Materials and Methodology, Results,
Conclusions). Three to six key words are listed
below the abstract both in Greek and/or English (as
mentioned above), which must correspond to the
international terms of Index Medicus and be attribu-
table to Greek according to IATROTEK (MeSH-Hel-
las-Biomedical Terminology).

The main body of the text, for the Research pa-
pers and the Short-form papers, must be divided
into sections: Introduction, Materials and Meth-
ods, Results, Discussion. For the Interesting Cases
format it should be divided into the following sec-
tions: Introduction, Case Description, Comments
or Discussion.

In the Materials and Methods section, the way
in which the material or patients were selected is
described in detail, as well as the methods imple-
mented, in order for other researchers to be able to
reproduce the research. In case that the research in-
volves people, compliance with the Declaration of
Helsinki (1975) has to be stated, whereas it should
also be defined whether the study has been appro-
ved by the respective Bioethics and Ethics Commit-
tee and the respective decision No has to be
quoted (please see below).

In the Results section, the results have to be me-
ntioned analytically in the form of either text or ta-
bles (as concisely as possible, without repetitions).
The results can then be compared with the results
of other studies in the Discussion section, where
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the conclusions stemming from these results will
also be mentioned. According to the length of the
article, the Results and Discussion sections can be
merged into a single section (Results-Discussion).

The Acknowledgements section has to be ad-
dressed to individuals with substantial contribution
to the realization of the research, as mentioned
above.

The declaration of competing interests should
be analytical for all authors involved.

The declaration of authorization by the compe-
tent Bioethics Committee or the National Orga-
nization for Medicines (for Greek authors-EOF)
(when required in accordance with current legisla-
tion, e.g. for interventionist research papers, rese-
arch involving patients, studies of patients-witnes-
ses, etc.) must include the protocol number and
date of authorization. It is made clear that no rese-
arch can be published for which the authors reque-
sted retroactive authorization for work that had al-
ready been carried out. Epidemiological studies,
antimicrobial resistance control reports, compari-
sons between laboratory methodologies and cases
reports constitute types of research that require no
such authorization.

References follow the international Vancouver sy-
stem (Vancouver reference style). Due to the fact
that the referencing of articles from their websites
of origin does not fully transfer all typefaces used
(e.g. special lettering), the authors should refer to
the relevant printed text in order to ensure proper
referencing, either in printed or in electronic format
(.pdf files). The authors of an article are all held
equally responsible for the proper reproduction of
references, whereas the Editorial Board of the jour-
nal does not check references for their typographi-
cal accuracy. In case of any request by a third party
to correct a reference error after the final print of the
respective issue of the journal, the financial cost is
entirely borne by the authors. The numbering of re-
ferences follows the sequence in which they appear
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in the text, using Arabic numerals, in the form of su-
perscripts and following punctuation (e.g.: this was
originally observed by Jones et al.* and has been
confirmed by other studies as well.>7812),

Published journal articles: The surnames of the au-
thors are written first along with the initials of their
names without dots, followed by the title of the jo-
urnal in its abbreviated form in italics, then by the
year, volume number (without the issue number in
parentheses) and pages (e.g. Klotz SA, Penn CC,
Negvesky GJ, Butrus SI. Fungal and parasitic infec-
tions of the eye. Clin Microbiol Rev 2000; 13:662-
685). When the authors are more than six, the first
six names are listed and followed by the phrase “et
al” in italics (e.g. Garcia HH, Herrera G, Gilman RH,
Tsang VG, Pilcher JB, Diaz 5 JF et al. Discrepancies
between cerebral computed tomography and we-
stern blot in the diagnosis of neurocysticercosis. Am
J Trop Med Hyg 1994; 50:152-157). When mentio-
ning the name of an author within the text, only
their surname is given. If the authors are two, the
word “and” should be placed between their surna-
mes. When an article is unsigned, instead of the
names of the authors the word “Anonymous” is
used. For electronic journals with no page numbers,
or whenever this is possible, the DOI (Digital Object
Identifier) code should follow the abbreviated title
of the journal (e.g. Kalil AC. Is cefepime safe for clini-
cal use? A Bayesian viewpoint. J Antimicrob Chemo-
ther 2011, doi: 10.1093 /jac/ dkr 138).

Journal articles under publication: these are articles
which have been approved and pending final pu-
blication. The previous instructions should be fol-
lowed, whereas the abbreviated journal title is fol-
lowed by the phrase “in press” or “under publication”.
When an article is published during the evaluation
process, the authors are responsible for renewing
the reference by mentioning the relevant journal
details (issue, page numbers or DOI).

PhD thesis, book chapters or equivalent: the refe-
rence includes the name of the author, title, publi-
cation edition (in case of more than one editions),
publisher, city of publication, year and page num-
bers. For book chapters, the title of the book must



also be mentioned after the name of the publisher
(e.g. Griffiths WD. Old world cutaneous leishmania-
sis. In: Peters W, Killick-Kendrick R (eds). The leish-
maniases in biology and medicine. Vol. Il. London,
Academic Press, 1987:617-636).

Works in the form of notices at conferences (either
oral or posted) are not included in literature, but
they can be set out in the text in parentheses, as
long as no more than two years have passed since
their presentation, indicating the name of the first
author, the conference and specific page(s) in the
volume of the minutes of the conference (e.g. Jun-
cosa B et al, XVII Lancefield International Sympo-
sium on Streptococci & Streptococcal Diseases,
Porto Heli, Greece, 2008, pp63). References to web-
sites should be listed in a similar manner, further
indicating the date of the authors’last access to the
website (e.g. http://www.mednet.gr/whonet, cited
1 September 2015).

Photographs, figures, diagrams, etc. are defined
as images (in case of photos) or graphs (in case of
drawings) and they are listed in the corresponding
points of the text and numbered in Arabic numerals
(Figure 1, Figure 2, etc.). They are submitted in elec-
tronic format as individual image files (JPEG, TIFF,
EPS, etc.) in the highest possible resolution (at least
300 dpi for black and white or color photos and 600
dpi for graphs containing drawings and letters) and
not as attachments to the text file of the article.
Their final admission requires approval after tech-
nical control. When images do not meet the specifi-
cations, the authors will be requested to resubmit
them. Image captions should be written together
on a separate page in the text.

All tables are listed in the corresponding points
of the text and numbered in continuous Arabic nu-
merals (Table 1, Table 2, etc.). The tables must be
typed using double-spacing, at the end of the ma-
nuscript, after the references, in the same file. Each
table should fit in one page. All tables must be ac-
companied by captions, which are written in the
upper part of the corresponding page. Any clarifica-

tions are listed as references at the end of the table.

As far as nomenclature and units of measure-
ment are concerned, pharmaceutical substances
are mentioned by their chemical rather than by
their brand name. The various units of measurement
are referred to according to the internationally ac-
ceptable standards. The nomenclature of bacteria
can be found in: Approved lists of Bacterial names
(Skerman VBD, McGowan V, Sneath PHA, ed. Ame-
rican Society for Microbiology (1989) and in the
International Journal of Systematic and Evolutionary
Microbiology. The nomenclature of viruses has to
be approved by the International Committee on
Taxonomy of Viruses (ICTV), as referred to in Virus
Taxonomy: Classification and nomenclature of vi-
ruses, Seventh report of the international Commit-
tee on Taxonomy of Viruses (van Regenmortel et
al, ed. Academic Press, San Diego, Calif, 2000).

Reviews follow the same general guidelines ex-
cept for their structure, which should be analogous
to the subject (i.e. the “introduction, materials and
methodology, results, discussion” structure is not
applicable).

Letters to the editors and Editorial articles con-
form to the general guidelines laid out above, apart
from the fact that they have no abstract and no
individual sections (instead, they are submitted in
a single paragraph).

Evaluation process

All submitted manuscripts are evaluated by at least
one external reviewer, as well as by the Editorial
Board. The reviewers may be members of the Edi-
torial Board or other scientists who are experts on
the respective subject. Every effort is made so as to
complete the evaluation process within a reasona-
ble time (three to four weeks) from the date of its
submission, regardless of whether the paper is ac-
cepted or rejected, or has to be modified. All corre-
spondence takes place via the e-mail of the author
in charge and therefore an active e-mail account is
necessary. In case that the reviewers request cor-
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rections or suggest modifications, the final amen-
ded version will be resubmitted by the author in
charge, within three weeks from its return and ac-
companied by a relevant letter stating all modifi-
cations made in the text point by point, as well as
the reasoned acceptance or rejection of the revie-
wers' proposals. Following its final acceptance, the
manuscript is sent for printing. If they wish, the au-
thors may receive printing proofs for checking. The
proofs have to be resent to the printing office by e-
mail within three days at the most. If the authors
wish to receive reprints, they should send a letter
stating the number of desired copies. The relevant
expense is borne entirely by the authors. Extensive
changes cannot be performed while in the process
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of proof reading without prior permission by the
Editorial Board.

Declaration of publication permission
After the final acceptance of the article for publication,
the author in charge must fill in and sign the letter of
publication and printing permission, which can be
found on the Hellenic Society for Microbiology website
(www.hms.org.gr). The completed form should be
mailed (preferably by registered mail or courier) to
the address: “Editorial Board, Journal of Hellenic Society
for Microbiology, Ascent, 29 Michalakopoulou 11528,
Athens, Greece’”. It should be noted here that the
article will be sent to the printer’s only after the letter
of permission has been received.





