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HEPIAHYH

H mapovca perétn giye facikd oxomd v avamtuén kot ™ Pedtioon g pebodov pH-stat yio
TOV TPOGOIOPIGHO TNG MEXTIKOTNTOG TNG OTPOPIKNG TPMTEIVIC 6TO AaPpaKkt Kot T HeAén
TIC emdpdoelg TV TEPPUALOVTOLOYIKOY Kol PloAoyikdv mopapétpov o610 Poabud g
avtobdpoAvoNg Kol NG eVOLUKNAG LOPOAVONG YPNOUOTOIMVTAG TN OTATIOTIKN KOl TO
S10poptkd AOYIoHO, VIO LoPEY| avoanTuocOuevey elomoemy. To amoteAéopato anédel&ay
TOG N EKACTOTE HEI®ON TNG GLYKEVIPWOONG TOV VITOCTPMUATOS, 1 EKACTOTE AVENCT TOV
emmédov pH, m exdotote avénon g Beppokpaciog, 1 eKAoOTOTE pEI®ON TNG OAATOTNTOG
emnpedlovv Betikd 10 Pobpd avtoddpdivone kot to Pabud evlopikng vopdivonc. H
wpornyovuevn 6&wvn méyn dev Peltiowoe onuoaviikd to Pobud eviupkng vopoéivong. To
drapopeTikd eviupkd mpoeik Aafpakiov exnpedalet 1o Pabud evivpikng vopoivong.

Ymv ovvéyelo peretnOnke n Peltiopévn pébodog pH-stat ywo tov mpocdiopicpd NG
TERTIKOTNTAG TNG OOTPOPIKNG TPMOTEIVIG TEPAUOTIKAOV ClLINPeciov Spopov pedddmv
enefepyaciog oompiov (e&dbnon kot omogloimon) kot mNYNG SATPOPIKNG TPOTEIVIG
(putikng ko LoikNg) oe 4 SPOPETIKEG OVAAOYIEC CLYKEVIP®ONG LIOGTPp®UTog avd U
eVOOIKNG OPUCTIKOTNTOG OAKMV OAKOAIK®DY TPMTEACMV TOUTOVPOS Kol TN CLCYETION TOV
Todv g petapintig napapétpov NTII n omola mpoékvye and avantuén eEicmong tov
CUINPECIMV UE OMOTEAECUATO JEKTMV TMETTIKOTNTOS SOTPOPIKNG TPWTEIVIG N VIVO o€
TOMOVPA, TO OTOTEAESUATO NTOV BETIKEG INAdvovTag TV axpifeto Tng nedddov pH-stat.
Téhog, ypnotipomomnke n pébodoc pH-stat yia 10 mPocdlopioud T™EC MERTIKOTNTOG TNG
SLITPOPIKNG TPOTEIVIG TOPUCKEVAGUEVOV CLITNPECiV, £va Omd To omoilo mepieiye
avacvvdloopéva évivpa mpoteacdv (CHTRI, CHTRIIL, TRPI) pikpofiov ce o1dpopeg
avaroyieg ovykévipwon vrootpopotog / U. H mposhnkn tov avacvuvdacuévemv eviopov
dev é0woe Kavévo amotéhecpa. AlepguviOnke mn emidpacrn TG TPooHBNkng Tov KdEOe
avaouvolcpévo eviopov Eeywpiotd oto Pabud evlopkng véporvone, H CHTRII édwoe
KaAVTEPOVG PaBovg GALa OxL 6€ oYE0T e EKYVAMGLO TVADPIK®Y TVPADY TGUTOVPAG.
YoumEPAGHATIKA, 1) LEB0d0G pH-stat anedeiydn owcovopuky kot Tapéyet ypriyopo kot
dwbéoipo amoteAéopata Kot Elval 0KoA oty ektédeon. H yprion un ypapupikdv eE1lcdoemy
glvar m Wavikn péBodog emelepynciog TV OMOTEAECUATOV KOl 1) GUGYETION TOVG Pe GAAOVG

Broloyucovg TapapéTpouc.
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EYXAPIXTIEX

H oloxhpwon kot 1 Guyypaen Mog SOaKTOPIKNG oaTpiPng €ival amoTtéAesio mimovng
TPOOTAOEING KOl EMLTLYXAVETOL HOVO WE TN GULVEPYOOSIO KL TN CUUTAPACTOCT) TOAAGDV
aTONMVY. X& OA0VG aVTOVG BEAM Vo amevbive TIG eVYaPIOTIEG OV Yior T GLUPOAN TOVE GTNV
EKTOVOT| OVTNG TNG SL0TPIPTG.

"Eva Beppd gvyaprotd oty Enikovpo Kabnyrrpia Katepiva Movtov, 1 omoia pov £kave tnv
TN vo pe ogytel ¢ emPAémovoa 0TS TS SdaKTOPIKNG dtoTpPng. Xwpig Ty mToAdTAgvpn
CUUTOPACTOOT TNG, TNV EMCTNUOVIKA NG okpifela, v kabnuepwn Ponbeid ko Tig
EMOIKOOOUNTIKEC TNG GLUPOVLAES aAAG KoL TN QIAKN vooTHPEN ¢ Oev Ba NTav duvati M
oAoKAN p®oN TG SlaTpiPrig avTiC.

[Switepa evyapiotd ™ Ap. Mopia AAEEN M omoia, eKTOG OO TV KATOALTIKY Tng Pondeia
oto Eexivnpa ovtng g SatpiPrg, pall pe Toug CLUVEPYATES TG EMCTNUOVES KOl TEXVIKOVG
LoV Tapelyav TANPN VITOCTNPIEN KOl GUUTOPAGTAGT] OAANL KOl TV OOPOITNTI VAIKOTEYVIKN
vrodoun.

Oeppég evyapiotieg BEA® va amevbive emiong otov Kabnynt Znon Mapodpn i v
evBdppovon kai tnv Nk GLUTAPACGTACT TOL LoV TPOGPEPE.

Evyopotd Oeppd tov Kabnynm X. Klaovddtoc, v Emikovpo Kabnyntpia II.
Havaywwtaxn, v Avarinpatpio Kednyntpuo E. Miniwov kot tov Epgovn B Babuidag I'.
Néyka mov pov ékavav TNV TR vo dgytovv va cuppetdoyovy oty Eéetaotikn Emttponn
OVTAG TNG SOUKTOPIKNG StaTpiPng Kl cuVERaAAY GTNV OAOKANP®GT) TNG.

Oepud evyapot® tov K. Ztapdtn yio v teyvikn vmoompiEn kot T Aéktopa O.
Zapaeidov mov pov Tapeiye Ta avacvvdacuéva Eviopa.

Téhog, evyaploT® 0md KapdLIG TOLG YOVEIS LoV, T adépela Lov, T Beia pov, T yloyld pov
Kot Toug gidovg pov otn Adproa. H aydnn, n eumotocvvn kot n ndikn toug vrootpién ta
TeAevToio. oVTA To Ypovia, pe Pondncav va avtametEAbm Oheg TG SLVCKOMEG TG OmOieg

OVTILETOTIGA.
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KATAAOI'OX ITINAKQN

IMvakag 1.1. (Zeh.8) Tevikd yapaknploTIKE TMV KUPLOTEPOVY TEXTIKMOV EVEOU®V TOV 1Y00wmV.
IMivakag 1.2. (Zei.14) Zovoyn TV yVOOTOV SOTPOPIKOV avVOyKOV TOV AdfpoKioD.
Mivakag 1.3. (Zel.15) Zovoyn TV yvOOTOV S10TPOPIKOV AVAYKOV THG TOLTOVPUG.

Mivakag 2.1. (Zeh.41) Exotootiaio 60vOeon Kt OAIKE GVGTAGT TOV TEPOUATIKOD
oumpeciov Aafpaxiod CB.

Mivakag 2.2. (Xel.46) Exatootiaio 60vOeoT, Kot OMKT G0UGTOOT TEPOUATIKOV GLTPEGIOV
TO, OTTO10L PN CLLOTOONKAV Y10 TNV EKTPOPT| AAPPaKIDV.

IMivakag 2.3. (Zeh.54) Zvykpiceig Levyodv ypnoponoidviag to kpitipo LSD (cvykévipwaon
ourtnpeaion, ovTobopolvon).

IMivakag 2.4. (Zeh.54) Avaivon Sioomopdc pe 600 TOPAYOVTEG 6€ SIGGTNUO EUTLOTOCVVIG
95% (pH, avtoiidpdivon).

IMivakag 2.5. (Zel.55) Zvykpioeig (evymv ypnoipomoidvrag to kpiripo LSD (pH,
owT0UOPOLvoN).

IMMivakag 2.6. (ZeA.56) Avdivon doomopdg pe 800 Topdyovieg TG Bepuokpaciog oe eninedo
onuovtikottog (95%) (Fepuoxpacia, avroiopolvon).

IMivakog 2.7. (Ze).56) Zvykpiceig (evymv ypnotpomowdvtoag to kprtipro LSD (Pepuoxpaaia,
ovT0vOPOAvoN).

Mivokag 2.8. (Zel.57) Avaivon dtokbuavong Le dVO TOPAYOVTIEG TOV TOGOGTOV TNG
aAatdtrog o€ Sidotnpo epmotoovvig 95% (alardtyta, avtoidpdloan).

IMivakoeg 2.9. (Zel.57) Zvykpioceig (evymv ypnopomoidvag to kpunpto LSD (elatdtyra,
ovT0BIPOLVON).

Mivaxoeg 2.10. (Zer.59) Zvykpioeig Levydv ypnoiporowdvtog to Kpirpto LSD (ovyrévipwaon
ortnpeoion, ev{ouIkl vopolvon).

Mivekag 2.11. (XeA.60) AvaAivon dtakdpoveng e d0o Tapdyovies o€ S1AGTNULO
eumiotoovvng 95% (pH, evlvuixn vdpdoivon).

Mivaxkag 2.12. (Ze).61) Zvykpioeig Levydv ypnoonowdvog o kprrplo LSD (pH, eviouixs
Oopoloon).

Mivakag 2.13.: (Xel.62) Avalvon d106Topdg e VO TOPAYOVTEG GE EMITESO OTLLAVTIKOTITOG
95% (Bepuoxpaaio, eviouikn vdpolvon).

IMivaxkag 2.14. (Ze).62) Zvuykpioceic Levydv ypnoonoidvog To kprrplo LSD (Bepuorpaoia,
evlouirn vopoivon).

Mivakag 2.15. (XeA.63) AvdAvon diacmopds pe 500 Tapdyovies o€ S1AGTNLO EUTIGTOCHVIG
95% (aratotnta, evivuixy vopolvon).

IMivaxkag 2.16. (Ze).63) Tuykpiceig Levydv ypnoonoidvog o kprfplo LSD (alatdmyra,
evlouixh vopotvon).

IMivakag 2.17. (Ze).68) Ta yopoaktnpiotikd g e&icmong devtepng taéng (pH,
ovToBopOLvoN).

IMivaxkag 2.18. (XeX.69) Ta yopoktnpiotikd g e&icmong tpitng tééng (Gepuoxpaocia,
ovToiIpoLoan).

Mivakag 2.19. (Ze).72) Ta yopoktnpiotikd g eEicmong T€Taptc TAENG GOUPOVO UE TNV
TEAELTOLO TTPOGAPLOYN TOV TEPAUATIKOV dES0UEVOV 0wToDdpoADcemV (alatdtya,
ovTovdpoLvon).

IMivakag 2.20. (ZeA.73) TTotoi and Tovg didpopovg Tapdyovie ennpealovy 1o fabud
avtotidpoivong meprocdtepo (Af(X), Af(pH), Af(7°C), Af(S%0)).

IMivakag 2.21. (Ze).76) Xapoktnpiotikd tng e&icmong devtepng taéng (PH, evivuixi
vopoivon).

IMivakag 2.22. (Ze).78) Ta yopoaktnpiotikd g e&icoong tpitng taéng (Pepuorpaoia,
evlouixn vopoivon).
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IMivakag 2.23. (Zel.81) Ta yapaxmmpilotikd tov e€lo®oevy TéTapTng TAéNG (alatdtyta,
evlouirn vépotvon).

IMivakag 2.24. (Ze).85) Ot dpaoTIKOTNTEG TOV 1APOP®V TEXTIKGOV ViUV T 0010
ypnooromonkay katd v eviuukn VOPOALGT TV SUTPOPIKDY TPMTEIVAOV TOV GITNPEGIOV
CB.

IMivakag 2.25. (ZeX.88) Ta yopoaktnpiotikd g e&icmong évotng Taéng.

IMivakag 2.26. (ZeA.89) IToioi and Tovg didpopovg Tapdyovieg ennpealovy 1o fabud
evlupukng vdporvong teptocotepo (Af(x), Af(pH), Af(7°C), Af(S%o), Af(E), Af(P)).

IMivaxkag 2.27. (XeX.89) TToidc Pabuog, e eviupkng vopdiveong (a) 1 g avToidpodAvLeNg
(b) emnpealeton mepiocdTEPL 0d TOVG didPopove Tapdyovtes Kot pe moio oelpd ((Af(Xy)-
Af(xo)), (Af(pHa)-Af(pHp)), (AF(T°C4)-AF(T°Cy), Af(S%os)-Af(S%on))).

IMivaxkag 2.28. (XeX.90) Babpoi avtoddpdoivong kot tpofrenduevot fabuoi avtoddpdivong
o¢g o1apopes suvinkes (PH ko Beppoxpacia).

IMivaxkag 2.29. (ZeX.91) Babpoi avtoddpdivong kot tpoPrendpevol fabuoi avtoddpdivong
o€ d1apopeg cuvinkeg (AlatoTnTO).

MMivaxag 2.30. (ZeX.91) Babpoi evlopukng vopoéivong kot tpoPremdpuevor Badpoi evivpiknig
vdpoAVoNC ot didpopeg cuvOnkes (pH).

IMivaxkag 2.31. (ZeX.92) Babuoi evlopukng vépdivong kat tpoPremduevor faduoi evivuiknig
vdpodAvoNg og drdpopeg cuvinkeg (PH, Beppokpacia, aratotnTa).

Mivaxag 2.32. (Ze)1.93) Babuoi evluopukng vépodivong kat tpoPremduevol fabuoi eviopiknig
vdpoAvoNG o8 diapopeg cuvinkeg (Eviopuiko mpopid).

MMivakag 2.33. (XeX.94) Babpoi evlopkng vdpdivong kot tpoPremdpevor fabuoil evivukng
VOPOAVOTG 6€ d1apopeg cVVOTKES (OEIVNG TPO-TEYNG).

IMivakog 3.1. (Xel.123) THvBeon kot mocootiaio ovotoon (%) TOV TEPAUATIKAOV GLTNPEGIOV
o€ dTopa ToImOVPaG.

Mivakag 3.2. (Xe).124) (%) Zyetikol SeiKTEG MENTIKOTNTOS TPMOTEIVAOV TMV TEPOUATIKOV
OUINPECI®V.

IMivakag 3.3. (Xeh.125) Avdivon daomopdg pe 800 mapdyovieg 6€ S1AOTNUO EUTIGTOCHVIG
95%.

Mivoxag 3.4. (Xe).125) Zvykpioeig (evydv ypnotpomoudvog to kprrpto LSD

IMivakag 3.5. (ZeA.127) Ta yopoktnpiotikd g e&icmong g uetapAntnig mapapétpov NTIT
KT TV avtoidpdivoT. Me aotepicko onpaivovtol ol exttuyeic eEetdoelg emaindevong
IMivakag 3.6. (XeA.127) Ta yapoxmmpiotikd g e€icmong g petofantig mapapétpov NTIT
Katd TV evOLUKn vOPOAVOT).

IMivakag 4.1. (ZeA.149) Ta yopoktnpiotikd g e€lcmong g petapintig mapapétpov N
avaoLVOLAGUEVEVY eVEOU®V.

IMivakag 4.1. (Ze).140) To anoteléopoto facikdv BlOAOYIKOV TAPAPETPOV TOV TEPAUNTOC
in vivo pe ypromn tov oitnpeciov, paptopag C, Kot Tov o1tnpeciov pe avacvvdlacuéve évivua
E

Mivaxog 4.2. (Xe1.150) Zvykpioeig Levydv ypnoiporoidvog to Kprripto LSD.

Mivakag 4.3. (Zeh.151) Avéivon t-test yua t1g BroAoyucéc mopapétpoug twv 1 fHvmv
KOATO TNV OEPKELN TOV TELPAUATOG

Mivaxkag 4.4. (Zeh.152) Ta yopokTnplotikd g £Elcmong e ¥pron avacuVOVAGUE®Y
evOOLOV TPOTEACDV.
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KATAAOI'OX EIKONQN

Ewoéva 1.1. (Ze).2) ITopoaywyn Aafpakiod o TOVOUG 0O LECOYELNKES YDPES aVH OAUTOTNTA.
Ewova 1.2. (Ze).2) TTopoaywyn Aafpakiod o€ TOVOLG 00 LECOYELNKEG XDPES OV, NTEPO.
Ewova 1.3. (Xel.3) AaPpdxt (Dicentrarchus labrax).

Ewoéva 1.4. (Xel.4) Towmovpo (Sparus aurata).

Ewoéva 1.5. (Zel.10) H néym tov S10Tpo@ikdv Tpeteiviv 6Tovg 1dveg axoiovdei toAlég
0000G EVOOKVTTAPIKA Kot EEQKVTTAPIKA.

Ewoéva 2.1. (Zeh.41) Zynpotikn avomopdoetoot Tov cuotipotog pH-stat.

Ewoéva 2.2. (Zeh.41) Potoypagio Tov cvotiportog pH-stat.

Ewoéva 2.3. (Zel.53) Babuoi avtoidpdAvong Tov S10Tpopikdy TpOTEIVOV 68 GYEoN UE T
GLYKEVIPMOGT TOL GLTNPEGIOV (ovyKéVIpwaon ortnpeaion, avtoidpolvon).

Ewoéva 2.4, (Xe).55) Bobuoi avtoidpoivong tov S1otpopikdy TpmTeivdv ota S1dpopa
enineda pH oe oyéon pe v ovykévipmon tov crtnpesiov (PH, awvtoidpdivon).

Ewova 2.5. (Ze).56) Babpoi avtoidpoldcemy Tmv S10TpopikdV TPpOTEIVOV GTIG O10POPES
Oepuokpacicg oe oyton e TN SLYKEVIP®GT TOV cunpeciov (Bepuokpacia, avtoidpoivon).
Ewoéva 2.6. (Xe).58) Babuoi avtoidpordicemv TV SIATPOPIKOV TPOTEIVOV 6 SL0POPETIKG
TOGOGTA AAATOTITOG O OXECT LE TN CLYKEVIPMGT TOV ortnpesiov (alardtyta,
ovtoidpolvan).

Ewova 2.7. (Xe).60) Babuoi eviopikng vdpoAvong Tov SloTtpoPikdv TpmTeiviv 6g oYEoT Ue
TNV avoloyio TG oVuYKEVTP®ONG Tov o1tnpeciov / U eviukng dpacTikOTNTOG (COYKEVTIPWOnN
ortnpeaion, evivuiky vopoivon).

Ewova 2.8. (Ze).61) Babuoi eviopikng vdpoAvong Tov S1oTpopikdy TpmTeiviv ota S1dpopa
enineda pH o€ oyéon pe v avoroyio cuykévipmong tov citnpeciov / U aAkaiikmv
npoteacdv LSD (pH, evlvuikn vdpoivon).

Ewova 2.9. (Ze).62) Babuoi eviopuknig vdpoAvong Tov S1oTpopikdy Tp®TEIVAY TV
oumpeciov oTig d1apopeg Deprokpacieg 6 oYEGN UE TNV CLYKEVTPMGT] TOV GLTNPEGIOV
(Bepuoxpaaia, eviopixn vopotvon).

Ewova 2.10. (Xe).64) Babpoi evQupikig vdpoiuong Tov SITpopiK®OV TPOTEIVOY TOV
oUNPECi®V 6T S1APOPN TOGOGTA AAATOTNTOG GE GYECT] LE TNV GLYKEVTIPWOOT] TOL GLTNPEGIOL
(adazoyra, ev{ouikn vdpotvan).

Ewova 2.11. (Xe).66) Mn ypappkn cvoyétion g e€icwong Tpdtng TaENg Tov Padpo
oVTOHOPOALVOTG TOV GITNPEGIOL GE SLUPOPETIKES GLVONKEG LE TN CLYKEVIPWOGT TOV
ounpeciov (ovyrévipwon otnpecion, ovtobdpoivon).

Ewova 2.12. (Zeh.68) Mn ypoppik cvoyétion g e&icwong 6£btepne TaEng tov Padpod
avtoddpoivong tov cutnpeciov CB og dudpopa eminedo pH pe ) cuykévipmon tov
ounpeciov (pH, avroidpélvon).

Ewoéva 2.13. (Zeh.70) Mn ypoppukh cveyétion g e&icwong tpitng TdEng tov Pabpon
aVTOHOPOALONG TV SLATPOPIKAOV TPOTEIVAV GTIG S1APOPES BEPLOKPUTIES LE TN CLYKEVTPWON
oV ounpeciov étav 1o pH = 8 (Gepuoxpaasio, avtoidpoivon).

Ewova 2.14. (Zeh.73) Mn ypoppikn cvoyétion g eEicwong tétoptng tdéng tov fabudv
AVTOVOPOAVGEMV TOV SATPOPIKDY TPOTEIVAOV 0T SLAPOPA TOCOGTA AAATOTNTAG LE TN
OLYKEVTPMGT TOV crtnpesiov 6tav to pH =8 kaun Bepuokpacio =25°C (atardmyra,
ovtoidpolvan).

Ewova 2.15. (XeX.75) Mn ypappukés cvoyetioelg g e€lomons Tpatng taéns Tov fadbumv
ovToHOPOAVONG KOl VOPOAVONC TOV SLUTPOPIKDY TPOTEIVAOV GE OVEAVOLEVT] CLYKEVTPWOON
TOV GUINPEGIOV (GvyKévipwon oitnpecion, ev{vuiki vOPoLvoy).

Ewoéva 2.16. (Zeh.77) Mn ypoppukés cvoyetiosls g eéicmong devtepng tééng tov Bobudv
eVOOUIKNG VOPOAVOTG TOV JATPOPIKOV TPMTEVOV TOV GLTNPESI®V oTa didpopa enineda pH
LE TN GLYKEVIpoN Tov ottnpeciov (PH, evlvuixi vdpoivon).

Ewova 2.17. (Zeh.79) Mn ypoppukés cvoyetioels g e€iomwong tpitng taéng tov fadudv
ev{LKNG VOPOAVONC TOV SLUTPOPIKDV TPWOTEIVMV TMV GITNPEGI®V GTIC O1APOPES
OepoKpaciec Ue TN GLYKEVIPMOOT] TOV GLTNPEGiov (Bspuokpaoia, evivuixn vopoivon).
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Ewoéva 2.18. (ZeA.80) Mn ypoppukéc cvoyetioelg g eiowong tétaptng tédéng tov Badbudv
evQuLUKNG VOPOALGTG TV SLUTPOPIKADV TPMOTEIVAOV TOV GLTNPEGIOV 6T dIAPOP TOGOGTA
aAaTOTNTOG LE T CLYKEVIPWOT TOL cutnpesiov 6tov PH=8 ka1 Oeppokpacio = 25°C
(adatotnra, evlouiki vopolvon).

Ewova 2.19. (Ze).85) Mn ypappikés cvoyetioels g eElcmong 0ydong taEng Tov
Babpot evlupkng vdpOALGTG TOV SUTPOPIKMV TPOTEIVOV GE GYECT UE TN
CLYKEVTIPMOOT) TOV GLTNPEGIOL OO SLUPOPETIKA EKYVAICLLATO TEXTIKAOV TPOTEACDV.
Ewéva 2.20. (ZeA.89) Mn ypoupukéc cvuoyetioelg g e€icmong évatng tééng tov Pabudv
evlOIKNG VOPOALGNC TV SLUTPOPIKADV TPMOTEIVAV GE GYECT UE TN CLYKEVTPMGT TOL
ounpeciov Tov £yovv VIoatel 0EIVN TPO-TEYN o€ dloPopeTIKE pH.

Ewoéva 3.1. (Zel.128) Mn ypoppukég cuoyetioels g eéicwong tav fabudv oavtoddpdivong
Kot eVEUUIKNC VOPOAVGNC TOV JLATPOPIKADV TPAOTEVAV G OLEAVOUEVT] GUYKEVTPWOGCT] TOV
ounpeciov CA.

Ewoéva 3.2. (Zel.128) Mn ypoppukés cuoyetioels g e&icmwong tov fadudv ocvtoddpdivong
Kol eVOOHIKNG VOPOALGNG TV SLATPOPIKDY TPOTEIVAOV G€ AVEAVOLEVT CVYKEVTPMOGT TOV
oumpeciov CB.

Ewoéva 3.3. (Zel.129) Mn ypoppukég cvoyetioelc e e€icmwong tov fabudv avtobdpdivong
Kol eVOOHIKNG VOPOALGONG TOV SLATPOPIKDY TPOTEWVAOV G€ AVEAVOLEVT CUYKEVTPMOGT TOV
ottnpeciov ChP.

Ewoéva 3.4. (XeX.129) Mn ypoppukég cvoyetioels g eéiowong tov fabudv avtoddpdiveng
Kot eVEDUIKNG VOPOAVGNG TOV SLOTPOPIKADY TPAOTEVAV GE CLEAVOLEVT] GUYKEVIPWOOT] TOV
outnpeciov ChPX.

Ewoéva 3.5. (Xel.130) Mn ypoppukég cvoyetioels g eéiowong tov fabudv avtoddpdiveng
Kot evEDUIKNG VOPOALGNG TOV SLATPOPIKADY TPAOTEIVAV GE CLEAVOLEVT] CUYKEVIPWOGCT] TOV
outnpeciov ChPD.

Ewoéva 3.6. (Xe).130) Mn ypoppukég cvoyetioelg g e€icwong tov fabudv avtoddpdiveng
Kot eVEUUIKNG VOPOAVLGNG TV SLOTPOPIKADV TPAOTEVAV G CLEAVOUEVT] CUYKEVTPWOGCT] TOV
outnpeciov ChPDx.

Ewoéva 3.7. (Zel.131) Mn ypoppukég cvoyetioelg g e€icwong tov fabudv avtoddpdiveng
Kot eVEUUIKNG VOPOALONG TOV SLOTPOPIKADV TPAOTEVAV G LEAVOLEVT] CUYKEVTPWOGCT] TOV
oumpeoiov P.

Ewoéva 3.8. (Ze)l.131) Mn ypopupukég cvoyetioelg e e€icwong tov fabudv avtoddpdivong
Kot eVEUUIKNC VOPOAVLGNG TV SLATPOPIKADV TPAOTEVAV G CLENVOUEVT] GUYKEVTPWOGT] TOV
oumpeciov PX.

Ewova 3.9. (XeA.133) ['poppixy cuoyETion Tov TGV TS LETAPANTAG TopauéTpon N
TEYVIKOV emeepynciog 06mpimv Kol TNYNG SOTPOPIKNG TPMTEIVNG KATA TNV aVTOLOPOALOT
LLE TOVG OEIKTEG TEMTIKOTNTAG TMOV TPMOTEIVAOV IN VIVO.

Ewoéva 3.10. (XeA.133) I'poppikt] cuoy£Tion Tov TV ¢ LeTapAntig Tapapuétpov N
TEYVIKOV emeepynciog 0ompimv Kol TNYNG STPOPIKNG TPMTEIVES KATd TNV eVILUIKN
VOPOAVOT HE TOVG OEIKTEC TEXTIKOTNTAG TOV TPWTEIVOV IN VIVO.

Ewoéva 4.1. (Ze).144) Zootnpo Tapoync vepod Kat 0E0YOVOL OTIG TELPUUUTIKES OEEAUEVEC.
Ewova 4.2. (Zel.144) MakpOoTeVEG TEIPAUOTIKES SEEAUEVEG UTAE XPDOUATOC.

Ewova 4.3. (Xe)l.145) Avapeictg pe otpoPiio o 0moiog ypnooTo|ONKe 6TV TAPACKELT
ounpeciov.

Ewova 4.4, (Xe).145) Avapeiktng pe oTpoPido o omoiog ypnooTo|ONKe 6TV TAPAGKELT
ounpeciov.

Ewova 4.5. (Xe).146) [Mepapotikd yapio To1modpoc.

Ewoéva 4.6. (Xe).149) Mn ypopupukéc cvoyetioelc v eElom@oemv N avocuvavooUEVeY
evlOuoV TV BabUdV DIPOAVCEMY TOV JUTPOPIKOV TPOTEIVOV ToL ctnpeciov CB e Tig
GLYKEVIPMGELS TOV GLINPEGIOV.

Ewova 4.7. (Zel.151) Mécog 6pog Bapovg tov ybdmv ava nuépa Luyicpotog

Ewoéva 4.8. (Xel.153) Mn ypoppukéc cvoyetioelg g e€iowong tov d10popwv fadudy
VIPOAVOTG TOV Tapackevacévey ortnpecsiov C kat E o oyéon e TIg GLYKEVIPDOGELG TOV
ocunpeciov / U tpmtedosd.
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KEDAAAIO 1

I'ENIKH EIZATQI'H

1.1. EEEAIZH TQN YAATOKAAAIEPTEIQN

H maykéopo mopaymyn mpoiovieov voaTokaAMEPYEING AVEAVEL TOYVTATO GE GYECT UE TNV
Tapay@yn AoV (OKOV Tpoidviov, amd AyoTepo and £va, EKOTOUUDPLO TOVOVG OTIG OPYES
tov 1950 ce 51,7 exatoppvpio tovovg aéiag 78,8 dioekatoppvpiov dorapiov to 2006, pe
v Kiva va koatéyel to 66,7% g maykoouog ayopds, n vaoérowmr Acia 1o 22,8% kot o
vroAowmog kKoopog 1o 10,5% (F.A.O. 2008a).

H attio tng avodikng avtg mopeiag opeiietarl katd KOplo AdYo ot paydaio ovéncn Tov
TANOVGOD TOV TAOVATN LOG TTOV E1YE GOV OTOTEAEGUA TV VIEPEKUETAALEVCT) TOV PUOIKDV
TOPOV Kol TN cLVEYN LEIMON TOV amofeldTOV TOV PUGIKOV GAEVUATOV TPOKEIUEVOL VL
KOADWEL TIG OITIOTIKEG  ovaykeg Tov. Qotdéco, M avénon g TOPUy®YNG TNG
VOUTOKOAALEPYELWNG EEMEPACE KOTA TOAD TNV ovénon tov TANBvouol, Kabdg T0 aTopiKod
uepidio véatokoAiepynNTIK®VY TPoidvTmv avénbnke and 0,7 Kg to 1970 ot 7,8 kg to 2006,
ue péco opo avénong 7% (F.A.O. 2008a), evdd n mopoywy amnd QLOIKG AAlEDHOTO
uewwdnke xotd 2,2 ekotoupdpia tovovg 1o 2006 ce oyéon pe v mapaywyn tov 2005
(F.A.O. 2008a). Agdopévov 0Tt T0 76% TOV QUOIKOV OAMEVUATOV TOV OKEOVOV E£XOVV
VTOGTEL VIEPEKUETAAAEVGT, O1 VOATOKOAMEPYELEC Be®POVVTAL O TAEOV KATAAANAOG TOUENS
napaywyng Cotkodv tpoeipmv (Allsopp et al., 2009).

X Meooyelo Bdhacco €yl avamtuybel to terevtaio 25 ypdvia 1 ekTpoen AdPpoKiov
(Dicentrarchus labrax) kot towmovpag (Sparus aurata) ce mimtovg tybvoximPovg, ce
yepoaieg deEopevig dlaPoOpwV oYNUAT®V, og TEXVNTEG AMuveg Kot Alpvobdiacceg (Eucova
1.1.). H EALGSa pe 34.956 tovoug AaPpaxiod Kotéyel tnv mpdtn Béon maykoopimg otnv
napaywyn Aappokiod, pe devtepn v Itakia (7.200 tévor) kar tpitn v lomavia (5.309
tovol). Movo avtég ot ympeg mapayovv to 80,70% NG CLVOMKNG TAPAYWYNS AOVPAKLOD
(F.A.O., 2008b). H EAAGSa pe 51.705 tOvoLG TOoImONpaG KATéYEL Emiong TV mpmtn 0o
TAYKOoUimg oty mapaymyn toumovpag, 1 Tovpkio ) devtepn (31.670 tovor) kou n Iomavia
v tpitn (16.538 1o6vOol). Mdvo avtéc ot ydpeg moapdyovv T0 79,34% 1Tng CLVOAKNG
napaywyng tourovpag (F.A.O., 2008b).

10 votio Tunque e Mecoyeiov (Ewkdva 1.2.) n extpo@n| tomodpag Kot Aappokiov gival og
apyKd otddo avamtuéng, pe ™ APpon va mapdyel poag 170 tdévovg AaPpakiod kot 60

TdvoVg Toumovpag Kot to Mapdko 29 tovoug happaxiov (F.A.O., 2008 b).
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B QoAocovO VEPO
B Y pdAipvpo vepd

B ["AvKo vepod

Ewova 1.1.: [Topaywyn AaPpakiod o TOVOLS 0O PLEGOYEINKES YDPES OV
aloToOTNTA

772 199

B Evponn
B Acia

= Appucn

Ewova 1.2.: [opoaywyn Aafpakiod 6 TOVOVE 00 UEGOYEINKES YDPES OV
NmEPO

IInyn: F.A.O., (2008b). Ewdwn ene&epyacio tov Tpoypdppatog fishstat plus, version
2.32

O ap1Bpog povadmv vdatokorepyeidv avénonke emiong omd 3.832.000 to 1990 o¢
8.663.000 10 2004 mayxoouing (F.A.O., 2008a).
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1.2. MEXOI'EIAKA EIAH IXOYQN
1.2.1. AABPAKI (Dicentrarchus labrax)

To AoPpdxt aviker oty KAGon TV  AKTWVORTEPOYIOV, OTNV VIEPTAEnN TV

AxavBomtepOyimv, oty Taén Perciformes kot oty owoyévela Serranidae.

Ewoéva 1.3.: Aafpaxt (Dicentrarchus labrax)

2TpoyYLAGS 1OVG pE EMUNKES GO0 KO EDPV GTOLO, TO OTOI0 YPNCUUOTOLEL Y10 TI GUAANYT
PPV 1 80@V Kol S10pOpOV 0GTOVOIVA®Y GUUTEPIAAUPUVOUEVAOV YOPId®OY, 0GTPAKOEIOMY,
KaAapoplav kot GAlev kepororodwv (F.A.O., 2010). To ypoua Tov givar Ykptl TPAGIVOTO,
LOOPO KOTA UNKOG TNG TAATNG HE aomun TAEVPA Kot dompn kolld. Eyxel pavpo otiypoto
oV TAATN Kot Ta TAELVPE o€ veapn NAkia Ta omoia e&apavifovtal kabde evnAKidVETOL
Amavtdror omd v duTikn TAevpd ¢ Mavpng 0GAaccoc £0G TIC AVATOAKEG OKTEC TOL
AThovtikod okeavov, Bopeto, mng v IpAavdia kot T Baktikn Bopeto OdAacca kot voTio
a6 o Mapdko émg tnv Zeveydin kot ) Meodyetlo Odhacoa (Tortonese, 1984). Anavtdrot
o€ VOTO, OPOPETIKNG oAatoTnTag: ot 0dhacca, oe AMpvoBdlacoeg, axoOun Kol Ge
nmotauia (Chervinski, 1975). Qotdco, égovv kataypoaeel Bvnoipnotnto o ybvdio, ta onoia
ekTéOnKav og yapnAn alotdtnro e€atiog TG aAAXYNG TG APTNPLOKNG OCUMTIKNG TEONC
(Giffard-Mena et al, 2008).

Ta extpepdpeva 1BV e Badacovd vepd Tapovstalovv cuvieleoTr avénong Papovg
20% - 30 % peyolvtepo omod ekeiva Tov yhvkov vepov (Eroldogan et al., 2004).

To tehikod gumopevoipo péyeboc tov AaPpaxiod givar mepinov oe pinKog 32 ¢m kot o Papog
350 g + 50g. Znpepa ypealotav 16-24 pfqvec yuo v enitevén Tov UTOpeLGIHLOL peyéBoug
(Abusdeg, 2004). H 1y0vopopTion 6Te GLGTARNTO EKTPOPHG TOVG Totkiiket amd 2 Kg/m® oe
exTOTIKO ovoTua ekTpoiic (Mpvoddlaoosg), oe 20 Kg/m® émg 30 Kg/m® oe evtotikd
obomua ektpopiic (Le avavéwon vepod) kor oe 20 Kg/m® oe mhmtovg tyBvokhopoig
(Coves et al.,, 1991). H PBeltioon tov outnpeciov eKTpoeng, 1N KOADTEPT TPOKTIKA
dwyeiplon T@V povadwv, 1 PEATIOON TN TOWOTNTOAG TOV VEOPDV ATOUMVY, GUVERUAOY 0N
UEIMGN TOL YPOVIKOD SLOGTHOTOC Y10 TNV EMITEVET TOV EUTOPELSILOL peYEDOLG.

O 1yBYg pe Papog avm tov 1K eivar amd puowd arievpata. Exyovv mapatnpnbet diapopéc

OTNV YMIKT 6OVOEGT TOV EKTPEPOUEVAOV AQVPOKIDOV ATd EKEIVA TOV PLGIKMOV OAMEVUATOV

3
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KOL GUYKEKPILEVO: TO, EKTPEPOLEVO TTEPIEXOVY UEYAADTEPO TOCOGTO AMMTOVE, SUPOPEC OTIG
avaloyieg Twv Mmapdv 0EEWMV, GTO TOGOGTO TMV OKOPEGTMV KOl KOPEGUEVOV ALTAPOV
o0&V, oTNV TTEPIEKTIKOTNTA TOVG G€ LyvooTtolyeio Ommg oidnpog, apyilo, Titdvio, Pavdadio
(Alasalvar et al., 2002; Ibeas et al., 1996).

> @bon N wotokia Tov Adfpakiov mapatnpeitonr amd T0 Noéuppro émc to Mdptio ot
Meodyelo Bdrhacoa. ZTig evIaTiKEG KOAMEPYELES TOVG 1) WOTOKIM TpayloTonolEital afinota.
Eivar duvatn opmg n xpron opuovev 6€ aKpOiES TEPIMTOGELG OTMG TG opprovng GnRHa 10
pg / kg 1ov copatikod BApovg Yo TOALOTAN avOTOPAy®Y] Kot DYNAOTEPT TOOTNTA TOV

avydv avd 7 pe 14 uépec (Mylonas et al., 2003).
1.2.2. TXTIIOYPA (Sparus aurata)

H rtowmovpa avikel oty Kidon 7Tov AKTVOTTEPOYI®V, OTnvV  VIEPTAsn TV
AxovBontepvylwv, oty TaEn Perciformes kot otv okoyévelo Sparidae.

Amavtatal otn Meodyero, T Mavpn 0dAacoa Kot 6Tov ATAOVTIKO OKEAVO ATO TO VOTO TMV
Bpetovikmv viowv og T Zeveydin (Tortonese, 1984). Zvyvaler oe mopdktieg Boldooieg
TePLOYEG Kol Kiveitar ota Poabdtepa vepd TPAYHOTOTOIOVIOG TNV ©®OTOKIO KOTé TO
@Owonmwpo kat to yewwova (Ben-Tuvia, 1985). Ta eviiika Gtopa ETIGTPEPOVY GTIG TEPLOYES
He pNyd vepd LETA TNV OTOKIN KOl 0pYOTEPO EVAOVOVTOL HE TO VEN 1xBOO0, To omoin
TOPAUEVOLV OTHV TTEPLOYN O¢ TNV 6eE0VOAIKN Tovg wpipavon (Ben-Tuvia, 1985). Tpépovtat

TNV PLON LE KOPKIVOELDT KOl OCTPAKOELDN OE AUUMOELG TVOLEVEC,

Ewova 1.4.: Towmovpa (Sparus aurata)

To ocmpa g tomobpag Exel WOEWEG oYU Kot glval cuUmESHEVO oTa TAgVpd. To codpa
™G EYEL YPOUA YKPL 0oL UE Pt PeydAn padpn knAida, otnv apyn TG TAELPIKNG YPOUUNG
TAV® 6TO BPayyloKd ETIKAAVLLLL.

H touwmobpa yopaxtnpiletor amd mpoTOvVOPIKO EPLAPPOSITICUO Y10 OVTO TO OPGEVIKA

emKpaTovy oplBuntikd oe dtopa pnkovg 10 — 17 cm. H avactpoen @vlov mpoypo-
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tomoteitol peTaly pnkovg 15 cm — 27 cm. O yBvg dvo tov 33 cm eivor Onivkol oe
derypatoinyia mepdpatog (Mehanna, 2007). To 50% tov atépov wpdlovv ce&ovaiikd
otV NAikio Tov tecodpav etdv (Kraljevic & Dulcic, 1997). "Eyovv peydin didpketo {ong.
‘Exer dwamotwbel n vmoapén atopmv nhxiog 11 etov. ‘Exouv kataypagel d1opopéc ot1o
pLuOud avénong Pépovg Kot oty NAKia @pitaveng oty VoY avaloya e TNV TEPLOYN, Ol
onoieg opeidovTol otTig KMPaTIKEG oAloyég Ko otig dopopetikég tpogég (Kraljevic &
Dulcic, 1997).

H extpoon tng towmovpog mpaypotonoleitor oe defapevég, oe tyfvokAmPovg kol oe
yopdatwveg oegapevég Bolaoovod vepov. To eumopedoyo péyeBog sivor 250-400 g ko
emuyydvetor oe 12-18 piveg yapwv ota PEATIOUEVO OITNPECIO KOl TIG TEXVOAOYIKEG
uebodovG EKTPOPNG 01 0T0iEG peimoay TN (POoVIKT TTEpiodo extpoeng (Abusdeg, 2004).

Ye delypo 1.714 atdpwv tomobpag ta 6molo cuAAE TNKaV and to Port Said, to Bépog twv
yOvoV og oyéon pe v nhikia froav 128,91 g, 290,44 g, 455,34 g kau 548,77 g yio o 1°, 2°,
3° ko 4° £tog g MAkiag Tovg avticTtoryo, avEavoviag To cuVIEAEsTN avEnoNg Papovg o
oyxéon pe to xpoévo. To punrog tov ybvwv o oyéon pe v niwia tav 21,26 cm, 27,80 cm,
32,25 cm ka1 34,30 cm yw 1o 1°, 2°, 3° ko 4° €to¢ g nhia Toug avtiotorye (Mehanna,
2007).

1.3. ®YZIOAOI'TA IEYHXZ MEXOT'EIAKQN EIAQN
1.3.1. Avantoén Tov TETTIKOD COAMVE TNG TOWTOVPUS Kot Tov Aafpakiod

Ta 6pyavo, oto, omoio Tpaypotonoleital 1 TEYN Eivat 0 0O1GOPAYOC, TO GTOUAYL, TO TVAMPIKA
TVPAL, TO TPOGH0 Kot To 0micOlo Eviepo. YTOOTNPIKTIKA otV OAN dtadtkacio TG TEYNG
Aertovpyolv to TAYKpEAS, 1 XoA kat to cvkmtt (Nikolopoulou, 2008).

H ovamtoén tov mentikod ovotiuatog oto AaPpdit €xer pedetnOel pe tEyvVIKEG
wkpookomiag (Garcia Hernandez et al., 2001), 6mov ta veogkoAgvBévia Aovpakio
eppaviCovv éva gubb yaoTpevieplkd COANVE OV EMKOADTTETOL Od Aglovg pieg katd
ufKog Tov Aekfkol cakov. H avamtuén tov mentikod coAnva Petd TV kKOO UTopEl
Vo YOPLoTEL 6 TEGGEPIS Qaoelg. H mpd @domn Eexvd amd v ekkOAay”n Kol HEYPL TO
Gvoryua tov otdpatog katd v 6" - 7" nuépa oe Oeppokpacia 14 °C — 16 °C. Ze avtd 10
SloTe TO TEMTIKO cVOTNUO dlokpivetal oe €61 TUANOTO: TO GTORATOPAPLYYO, TOV
ol60payo, To oToudyl, 10 mPOchio, 1o KVping kot to omicio Eviepo (Giffard-Mena et al,
2006). To gm0 gival omAd KOl GTPOUATOTOMUEVO 6TV 0micO10 TEPLOYN TOV EVIEPOL.
Ta kdTTOpa Tov gmBnAiov eivar peydAov vVyovg oto omicHio U OGS Kol 0 aplBuog Kot
T0 VYOG NG KOPLONG HKpoAoyvav Kot to péyebog metaiiwdmv odopmv. Emiong ot

PArepapideg eivar peyolvtepeg oe apud oto omicBo Tuuo and 6Tt givol oTov VIOAOUTO
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yootpeviepikd cmAnvo (Garcia Hernandez et al., 2001). Xe ovtd 10 otdd0 1 dATPOPT
e€aptdTor amoKAEIOTIKA Ao TO AeKIO1KO 0dKO (vOOTPOQPIKT TEPT0D0G).

H devtepn @don Eekivd amd to Avolyud TOL GTOUOTOC £WG TNV TANPN ATOPPOENGN TOV
AekiBucov odkov (6" -7" £mog 13" -15" nuépa). Katd t @don avt, o oico@dyoc,  meploxn
TOV GTOMMYOV, TO KVpimg kot To omichio éviepo yivovian mo dtakpird. H Padfida n omoia
yopilel o kuping amd to omicbio Eviepo, oynuatiletal omd GLVOETIKO 16TO KAAVUUEVO UE
KVAVOpIKd emBnito. To embnAlo Exel otpopatomombei otov otcopdyo kot epeaviloviot Ta
KUTEAOELON KOTTOPO, TO Omoio TEPLEYoVY OEveg Kot Ogukéc PAeVVMOELS EKKPIoEIC. ZTO
emOnMokd kOTTOPO TOL OMIGOIOL EVTIEPOV TOPUTNPOVVIOL EVOOCHOUATO, EVOEIKTIKG TNG
TEYNG KoL TG amoppoenong tov ntpwtsivov (Garcia Hernandez et al., 2001).

H 1pitn @don Eekvd amd v TANPN omoppoOENnon TOL AEKIOIKOD GAKOL £MC TNV TPATN
gneavion tov otopdyov (13" - 15" éwg 55" nuépa). Zynuatilovror 2-3 TuAwpPKa TVEAG, To
emONAMOKE KOTTOPO TOV OTMOIMV OMOKTOOV TO YOPUKINPN TOV MPUYL®OY OTOPPOPITIKMOV
Kuttapwv. I'opw oty 29" nuépa tibetan og Aettovpyio 1 KOTTOPIKY HETAPOPH 1OVIOV UE TN
BonBei Na+/K+-ATPase oto otopa kot otov owopdyo (Giffard-Mena et al, 2006). Ta
KUTEAOEWN KOTTOPO TEPLEYOVY 0vdETEpO PH PAevvmddv ekkpicemv Kot avédvovior oe
aplBpd oto £vigpo. AvTd To KUTTOPO ELPOVICOVTOL ETIOTG KO GTN YOOTPIKN TEPLOYT.

Téloc, M 1étaptn @don (petd v 55" nuépa) Eexwvd pe TV EUEAVION TOV TPMOTOL
YOOTPIKOD adEvVa, TNV ADENGN TNG AELTOVPYING TNG EMUPAVELNKNG EVIEPIKNG ATOPPOPTOTG, TO
GYNUOTICUO VEDV TUADPIKAOV TUEADV Kol dVo eviepikav mepleditemv. Etol to otoudyt
QTOKTA TNV OPLOTIKT IGTOAOYIKY KOl OVOTOMIKT EUPAVICT), HE TO OOEVIKA KOTTAPO VO EYOVV
TOV VTEPSOUNUEVO YOPOKTPO TMOV KUTTAP®V TOL €KKPivouv TOOM mEWivy OG0 Kot
vdpoyrmpikd o&H (Garcia Hernandez et al., 2001).

H oavartoélokn dadikacio g O0@opomoinong Tov KuTTap®v TOV TAyKPEATOG OV
e€aptdtol amd TIC CLVONKEG EKTPOPNG KOl QOIVETOL VO EIVOL YEVETIKA TPOYPOLLATICUET|
HEXPL TN OTIYUn TOL avoiypotog tov otdépotog. H dpactnpdomnta tov eEmrpivong
ToyKpEATOG KOTA TN O1dpKela TG mEPLOO0L TOV VOUO®V Kol TV 1yBudiov ¢eaivetor va
g€aptdrar tepiocdTepo and Ti¢ dratpopikis cvvonkeg (Beccaria et al., 1991).

H é\enym popeoroyikd Kot AELTovpyikd GToUdy oV 6To veoekkoAgLOEvTa, 1 BHO10 amoTeAel
£v0, aVaoTAATIKO Ttopdyovta otny aglonoinon Tov chvletwv clrtnpecsiov otig tpdteg 2 - 3
gfdopadeg g Conc tovg, dedouévov OTL M mopovoios TV TENTIKOV evidpmv elval
neplopopévn (Nolting et al., 1999).

O ToooTIKOG Kol TOLOTIKOG TPOGIOPIoUOS PEVIKOV aoTOVOILVA®Y GTO GTOUG)L AXPpaKidY
o€ ddpopa ekPorikd cvotnuate g OAlavdiag kot Tov Belyiov, avédeite peydin mowiiio
opyavicudv, courepiiappavopévav twv C. volutator, N. diversicolor, Crangon crangon,
Carcinus maenas kat Orchestia spp.. H mowilia Tov opyavicpdv dEeepe avaloyo e To

€hog moporlo mov dev vmnpyxe otabepd SwTpoeikd potifo, ovikatomtpiloviag Tov
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KOLPOOKOTIKO YOPOUKTAPO THG Sl0TPOnG awtod Tov opmaktikod 1yfvog (Hampel et al.,
2005).

1.3.2. Ilentikd éviopo Tourovpog kKo Aafpaxiod

Ot ovopacieg O @V TV evihI®V TPOEPYOVTOL OO TN AEITOLPYIQ TOV EKTEAOVV 1 amd TOV
TOHTO TOV 0pYOVIK®OV cvvBeT®V oTa omoia dpovv (ITvdxag 1.1.).

210 Aafpdxt, To TenTiKG Eviuua peovilovial 6TadloKE Katd TNV avantuln 0Tmg Katédel&e
Kol HEAETN OO TNV TPOTN NUEPA TNG EKKOAOYMG £wg TV 40M Nuépa HETE TNV EKKOAOYT
(Zambonino Infante & Cahu, 1994). H dpactikéTNTd TV TERTIKOV evlihumv ov&avel
peta&d g 4ng - 6mg Nuépag. Avti M avENGCT GLUTINTEL e TO GVOLYUO TOV GTOUOTOG KOl
glvar ave&aptnen amd TNV TPOGANYN TOV GLTNPEGIOV, dESOUEVOL OTL PEXPL TNV 61 NUEPa TA
AekiBopdpa 1Bvda dev ortilovral, dNAadn gival yeveTikd TPoypouuatiopévo. Metd amd
12n nuépa 6Aa ta memtikd Evivua ektoOg amd T Opowivn eiyov pio otabepn petaPoln.
Meiwon g dpaoTiKOTNTAG TOVG TTopatnpnOnke v 23n nuépa, mov akolovdnbnke amd
otafepn dpactikotnTa £0¢ TNV 40N Nuépa (Zambonino Infante & Cahu, 1994).

H petaypaen g Opoyivng dev emmpedletor amd 10 TOGOOTO TNG SOTPOPIKNG TPWOTEIVNG
oto ocunpéoto. H mocodtTar Ko 1 ovvBeon tov citnpeciov ennpedlel ™ dpacTiKdTNTO TNG
apvAdong Kabdg ennpedlel TOVG LOPLOKOVS UNYaviopovs tng apvAidong (Peres et al.,1998).
H amdkpion g dpaoctikdTNTOS TV TENTIKOV EVIOU®V 6TV aAhayn Tng dlottag peretnonke
petd v 26m muépa oto Aappaxt. H dwatpoen pe obvvbeta oumpéolo. odnynoe oe
vyniotepeg evlupukés dopactikétntec. H Opootikdémra g apvidong ovéndnke oto
GVUVOETO GLTNPECLO GE GYEON LE TA ATOUA TTOV olTioTnKaV e {®VTavi TPOPT], ATOKPIVOLEVT|
oV mepektikotnTo 12 % apdrov Tov ocdvBetov cumpesiov. H dpactikdtnta g Opuyivng
NTav Opo Kol 6Tovg dV0 TOTOVG TPOPNG YEYOVOG Tov TBAVAC opeileTal GTo OTL OL
SPOPEG 0TV TEPLEKTIKOTNTO  SUTPOPIKAYV TPOTEIVOV GTOVG OVO  TOTOVG TPOPNG
100ppOTOvVTOL LE TEPOTEP® TTEYT (Zambonino Infante & Cahu, 1994).

v Tomovpa, 1M OPACTIKOTNTO NG TEWIVNG oviyvedTnKe MHOVO o©T0 otoudyl. H
dpaoTIKOTNTA TNG BpLYIVNG NTAV CNUAVTIKA YOUNATY OTO GTOUAYL GE GXECT LE TO, TULOTO
TOV &VTEPOV. Agv LINPYXOV OPOPES OTN OPACTIKOTNTO NG YVHoBpvyiving petal&d Tov
SeopmV TUNUATOV ToL gviépov. H dpactikdmta g KapPosunentiddong A tov tpocbiov
EVIEPOL NTAV CNUAVTIKA HEYOAVTEPT amd OTL 6TA TLAMPIKA TVEAG. H dpacTtikdotnta g
kapPoéunentiddone B ot muAwmpikd ToeAd MTov peyaAdtepn omd avthv Tov omiebiov
eviépov, GAAa Oyt peyodvtepn omd to vmoiowa tunupoto (Psohiou et al.,, 2007). H
dPACTIKOTNTA TNG OUVAACNC NTav TEPimov S0, o€ OAO TO, TUNUATO TOV EVIEPOL KOl NTOV
pikpdtepn oto otoudyt (Deguara et al., 2003).

Ta évlopa mov dpovv otV empdvela g HeUPPAvNg Tov eviepikol PAevvoydvov cuyva

£€Y0VV VOPOAVTIKN Kot LETAPOPIKT Aettovpyia 6to AaPpdixt. To éviupo y-yAovTapvAkn
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IIwvéxog 1.1.

Ievikd apoKkINPIoTIKG TOV KUPLOTEPOV TEXTIKMV eVIOUOV TV 1OV
(Bakke et al., 2011)

(TTpo-cvviurdon)

Ytayovidia AMmovg

H,spwxn ‘Eviopo Yréotpopa Eﬁaﬁmsncp,/ Tehko
ovvleong TPOiGV
[Meyivn . .
Stopdy (Teyvoybvo) Ipwteive kot [Nemtidwcoi deopoi o
TOALTENTIOWL OPOUOTIKE apvoEéa
TTéypeos ®pv\uw1,1 Hpmrswag’ Ko HSTl',Tl6l’KOl fSSGuo,l o€
(Bpvyvoydvo) TOALTENTIOWL Apywivn 1] Avcivn
Xvpobpoyivn [pwteives ko [Mentidcoi deopoi o
(xoproBpuyIvoyodVvo) TOAVTENTION apOUATIKE apvoééa
E}LGGTGG’T] Elaotivn kon dAAeg [Memtiducoi decpol og
(ITpoghaotdon) . , ,
TPOTEIVEG aAMEaTIKA aprvotéa
. K il -
KapBo&vnsmtSacn’A Tporeivec kat apPo&uterkod qul\/Oév
(ITpoxapPoumentiddon 3 5 LE OPOUOTIKES M
A) TOAVTETION OAMQOTIKEG TAEVPIKES
Mpocappotmennaion | Teomebesxa |
poKap N TOALTENTIOWL K | prT
B) opada
Yovvmdon

Agtovpyel cav dykvpa
Yo TV Mmdion

Haykpeatikn Amdon

MovoyAvkepidia Kot

Tpryhvkepidio MR0pG oFéa,
1,4,0-yAvkolttikdg
, , . , dec oG, TopayEL
[Méyxpeatikn a-opvidaon Apvio Seétpivl;; gua?w:% anéCn
MoAtoln
PiBovovkiedon RNA NovkAeotido
Ago&vpiovovkiedon DNA NovkAeotidwn
Ddoocpolmdaon A . Ddoocpolniduo,
(ITpopwopormdon A) Pocgohuridio AcopmcoMmTidL
, . Opoyivn
Evtepokvaon Opuyvoydvo
Apvomentiddon [MoAvmentidwa Apvotedid opvo&d
Awentidodon Awentidw Avo apuvo&éa
IMwkoopvidon MoAtoln, poitotptoln TMokdln
, , . . A, Tpr& ,
Evtepkd embniio Aldpopeg meNTIOAGES Tetpomentidia Apwoééa
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TPOVOTENTIOACT €KTOC Oomd TNV VOPOALTIKY] AgTOvPYio, EUTAEKETOL GTNV UETAPOPA
nentdiov. H dpactucotnta tov evidpov Asvkivn-apvorentiddon ennpedletal amd 1o €100¢
KOl TNV TOcOTNTO 1TNg OWTPoPKnG mpoTeivng. Ot JpacTKOTNTEG 1TNG  OAKOAIKNG
Pooeatdaong ennpealoviol amd OAL T0 POCPOPLAIOUEVE VTTOCTPMUATO, POCPOATION Kot
pooponpoteives. emione, eivor gvaicOntog deiktng TG KOTACTAGNG VLTOGITIGUOV

(Zambonino Infante, 1994).
1.3.3. Awwdwkacio TEYNS 6ToVg 1 OVg

H ypnon OS0QopeTik®Vv SaTpoQIK@®V GLGTATIK®Y, TO O7moio &ivol ovaykoio yuo TIC
QVOI0AOYIKEC dlepyacieg otovg 100c, amattel apylkd T OAoTAcT TOVG KOl KATOTY TNV
amopPOPNGN TOVG Omd TO EVIEPO.

H dwdwacio g méyng eivol €vog GUVTOVIGUEVOS GULVOVOGHOG (QUOCIKMV, YNLUK®OV
Kot eVOLHOTIKAOV dpaocTNPlOTHTOV OV EEKLVA TN OTIYUT TNG TPOGANYNG TOL GLTNPEGIOL OTN
OGTOUOTIKT KOWAOTNTO Kol ANyEL OTOV OomoPAAAovVTOL TO TEPITTOUNTE Atd TNV £0p0. GTO
omicOwo avorypa tov eviépov. Ot puoikég diepyacieg TéEyng cvopmeptiapfavouy ) ddTpion,
cuvOAyn Kot avauén tov oumpeciov. H ékkpion o&éwc oto otopdyl sival pio ynutkn
dwdkacio 1 omoia fonbd otnv vOpoOIvoN Kol drdomaon ynukdv decpmv. H evlopkm
dwdtkacio TEYNG oTOXEVEL GTN HOPLOKN OACTACT] TPOTEIVOV, AT®V, VOUTAVOPIK®Y Kot
Boaciletar oe éva peydro oapbud evlduwv. Ta évlopo koar m poplokn méyn Opovv
KaB0PIoTIKA GTN HETOPOPE OA®MV TOV TUTOV TOV BPENTIKOV GLOTATIKAOV, OO TNV EVIEPIKN
KOOt To otae PAevvoydvo kvttapa. Avtd to Opentikd ovotatikd mepthapfdvouvv
TPOTEIVES, TOAVTENTIOW, apvosén, OAOVE TOVG TUOLE MMV, LOUTAVOpaKeS, Prrapive,

YPOOTIKEG KO GAOTOL.

1.3.3.1. Myyavikn wéwn etovg 1yfig

H pnyovikn eneEepyasio g tpoene apyilel oto otdpa 6oL T0 GlTNPEGto €xetl oaTpnOel
Kol oLVOAMETEL pe To d6vTIoL Kol T Ponbela twv pdyovimv ko tov PBpayyiov. Emiong
yivetor QIATPAPIOUO, EMKEVIPOOT KOl TPOPOOITNON TOV HKPOV OCOHITOIOV oTto
emOnAokd KOTTOPA TOV OLGOPAYOVL, TO PIATPAPICUE TOV BaAacsIvod vePOL YiveTal o€
avoloyia 1:1: Na™:Cl™ (Grosell, 2006) . MoAg petagepfei 10 G1tNPEGLO 6TO GTOUAYL KAl TO
£€viepo, ol nbec ouuPaAlovYy oV avAUEN TOV GLTNPEGIOV UE TO VOPOYA®PIKO 0ED KOl TO
dtapopa mertikd Evivpo. Ot oyvpol poeg Tov otoudyov Ponbodv otn didomacn TV
KUTTOPIKAOV TOWYMUAT®V, TNG YLTivg Kol ALV dVoTENTOV coUOTOimV. Ot TEPIGTUATIKES
KIVGES TOV TEMTIKOV GULOTNUOTOG UETAPEPOVY KOl OVOULYVOOLV TO LG OldomooT
CUINPECIO KOTA UNKOG TOV TEMTIKOD GOANVA £®¢ TNV £0pa. Avth 1 Sodikacio PEPVEL Tig

Opentikég ovoiec o€ oTEVN EMAPN Le TO TENTIKA Evvpa Ta omoia PpickovTal oTtnv
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2VKOTL

-

Evtepokvrtrapo

/ ElevBepa apvoééa

A

\ Evgpyn j
TTéyn mdve oty eE@RvTTOapIKn TAELPA TG HEUPPAVNG

—@
\usw opd
[Twokbtwon Audyvon

[Ipwteiveg —» Ilentida > ElevBepa apvoééa

[pwteiveg — [lentiow

Eéoxvtrapu) néyn
Evtepucn kowhotnta

Ewova 1.5.: H néyn tov dlotpopikdv Tpoteivedv otovg 1y0bg akorovbel moArég 0500¢
gvéokvTTOpKa Ko eEwkvttapikd (Rust, 2002).

WYUKTPOELDT TOPVPT] TOL EVTIEPIKOL PAEVVOYOVOL Kol GTOVG TEMTIKOVS yupovg (Gaertner et
al., 1989).

1.3.3.2. Ev{vuixn néyn otovg yyfvg

Ta menticd éviopa KataAvovy v VOPOALCT TV OPENTIKOY GUCTUTIKMOV TOV GLTNPECIOV
00TMG MOTE Vo UTopPovV va amoppoPnBodv amd oAOKANPN TN UEUPPAVY TOV YUKTPOEODV
TOUPLPDV TOV EVIEPOKVTTAP®OV. AVTA Tl EviLpo LTopel vo ekkpivovTal o) amd TayKpeoTikd
KotTopa, P) omd egedikevpévo KOTTAPO TOL GTOUAYOL, Y) OTN HEUPPEVN TOV EVTEPIKOD
PAevvoydvou 1 va TEPIEXOVTUL GTO KVTTAPOTAUCLO TOV EVIEPIKAOV KuTTApwv. H méyn otovg
y0Oc axorovbel moAAEC 0000¢, evdokvttapkd kot eEmkvtrapikd (Ewdva 1.5.). Ta
TPolovTa NG eEMKVTTAPIKNG TEYNG OTNV EVIEPIKT KOWOTNTO, UETAPEPOVTOL HECH TNG
UEUPPAVIG OTO €0MTEPIKO TV eVTEPOKLTTAP®V. Ol TEPIOTOTEPEG JATPOPIKEG EPEVVEG
€yovv dmoel peyarvtepn PBoapvra oty eEokuTTapikny Téyn, N oroia Aaupavel yopa oy
EVIEPIKN KOWMOTNTA KOU WIKPOTEPN PapyTNTO OTNV TEYN 7OV TPUYUOTOTOLEITOL GTNV
EMUPAVELL TOV EVIEPIKOD PAEVVOYOVOVL, €V OKOUT AyOTEPEC €ival OL EPEVVEG Ol OTOIEG
avaeépovtal oty gvookvttapikn wéyn (Peres et al.,1998).

H Aertovpyikn onpoacio avtdv Tov TpOT®OV TEYNC Qaivetal vo, aAAALEL KoTd 1 S1UPKELD TNG

avamtuéng tov ybvwv, dnwg eriong propel va aAldlel Kotd T euioyéveon. I'evikd avtég
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ol 0ALOYEC LITOINAMVOLY TNV VTOPEN GVVIOVIGHOD OLTOV TOV TPOT®V TEYNG LE TN YEVIKN

@LO10A0YIKN Katdotaon Tov ybvwv (Garcia Hernandez et al., 2001).

Hlpwrteaoeg kot memwtidaoes

H 7méyn tov doutpogikdy mpoteivav oapyilel 6to otopdyl kot cvveyiletor otn EVIEPIKN
KOWMOTNTA, OOV Ol TPMOTEIVEG SUCTMVTAL GE TOAVTENTIOKEG aAVGideC pe T Pondeia Tov
TPMOTEACDY, Ol TOAVTETNTIOKEG aALGIdeC Olcmdvtal o€ ghebbepa apvo&éo pe TIg
MENTIOACEC, KAl TO €AeVBepa OapvoEEa amoppoPOVTOL €EOMKLTTOPIKA Kol UECH 1TNG
ueuPpavne (Ewova 1.5.). Zg veoapd atoua kot evilikovg 1yBog m amoppodeNnon Ttov
TPOIOVIOV NG TEYNG yivetar He TN AQYN VOOTIK®OV oTAYoVIdiV amd TNV KUTTOPIKN
peuPpavn (mvokdtrwon), pe dibyvon kol evepyn uetapopd oto omichio éviepo (Abaurrea
et al., 1994). Ta nentidia umopovv va amoppopnbodv amcvbeiag. H mopeia tng epevvntikng
eEeMemq €xel amodei&el 6Tl 1 amoppdPN O TV LUKPOV TENTIOIOV ivar peyaivtepn omd 0Tt
givor avth tov auvo&émv (Gardner, 1984).

To vdpoyrwpikd 0&D Kol o1 TpwTEdGES ONWC M TEYiv oTo GToudyL, I Bpvyivny oTo évtepo
KOl TO TOAOPIKA TLUEAG, OpovV Ge OAN Ta EMIMEON TMPWOTEIVIKIG OAUOPO®ONG, EVE Ol
TENTIOAGEC OLOIGTOVV TOVG OEGHOVE UETOED TOV GUVOEEMY TOV TEXTIOION TNE TPMOTOTAYOVS
KoL TNG 6EVTEPOTAYOVS SOUNC.

Ov mpwtedoec pmopel va givar evéompmtedoeg, OMOTE KOUTOADOLV TN OAGTOCNG TNG
MENTIOIKNG AAVGIONC 6TO UEGOV 1 EEMMPOTEACEC TOV ATOCTOVY AUVOEED 0md TO GKpO TNG
TeNTOKNG oAvoidag. o mapdderypa ot apwvomentiddosg ivor eEOMENTIOACES Ol OMOIES
amooTOVV apvo&éa oo To apvoTeMKO dipo tng menTdikng aivcidag (Rust, 2002).

Ot tpwtedoeg kot dAla Evlvpa ta&tvopovvtat Bacn Tov evpovg Tov PH (6&vo 1 ovdétepo)
oV gival EVEPYES, TV 10TMV TOPAYMYNG TOVG (GTOUAYL, TAYKPENS, EVIEPIKOG PAEVVOYOVOG,
BokthApla TG evIePIKNG KpoyAwpidac), N g Béong dpdong (evdokvttapikd, pepfpdavn
EVIPOKLTTAP®V, e@KLTTOPIKS). O KOPLog pOAOG TV EEMKVTTUPIKMOV TPHOTEACHV KOl TOV
TPOTEACOV TNG HEUPPAVNG TOV EVTEPTKOV PAEVVOYOVOL gival 1 SIOCTOGCT] TOV TEXTOUEVDV
TPOTEVOV G€ apvo&éo Kol TENTIOW, MGTE VO KOTOGTOUV OTOPPOPNCIUC OO TNV
YUKTPOELSN Tapve1 TV eviepokvttapmy (Kuzmina, 1997).

Ov mpotedoeg eivor vmevBuveg ywoo TV evepyomoinon UeYaAov aplBuod elevbépmv
Qopoyovav  memtikov  evlopov. Klooowd mopddstypo  ovtdv  givol g GEpa
gvepyonomoemv ol omoieg cupPaivouv pe to évlvpo tov maykpéatog. To Opuvyivoyovo
EVEPYOTOLEITOL PETE OO TPMTEOAVOT TOV KATAADETOL GO TNV EVIEPOKIVAGT], IO TPOTEACT
€1KN Yo avT TV dladikacia, 1 omoia gvepyomotel T Opvyivn 1 omoia pe TV GEPA TNG
evepyomotel ta {upoyova dAhov evlopwv. Ta éviopa mov gvepyomotovvtol amd T Bpoyivn

etvau ) yopobpuyivn, n ehactdon, n koAlayevaon kol Awdon (Rust, 2002).
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1.4. OI AIATPO®IKEX ANATKEX TQN MEXOI'EIAKQN IXOYQN

H mpwrteivn etvan 1o peilov ovototikd tov cdpatog tov Aappakiod, pe rocooto 20,8 % tov
Enpov PBapovg tov (Eroldogan et al., 2005). Ot 1360¢ katavoidvovy mpmTeiveg yio TV
TPOoANY” apvo&Emv, To 0Toio UTOPPOPOVTOL 0O TO £VIEPO KOl OLOVEUOVTOL LEGOV TOV
aipotog oto S1popo GPYavVe Kol GTOVE 16TODE OOV YPNCIUOTOLOVVTAL Yio TNV cvvheon
véov auvo&émv (Baumrucker et al., 1989). H taktikn mapoyn mpoteivdv kal apvoéiénv
glvol omapaitnTn 6T SITPOPN TV HEGOYENK®Y 1YBV®V 01 0010l YPNCIUOTOOVV GLVEXDS
To, apvo&a Yoo T OOUNoN VEMV TPOTEIVOV KATA TNV avdmtuén, v avénon kot tnv
avomopay®yn i 610 mAaicto g avakdkimong Tawv vrapydviov tpoteivov (Emre et al.,
2008). H é\kewyn mpoTeivdy 610 outnpéclo £xel ®¢ amotéAeoua T ueioon M v
KOTATOVON TG avENoNS Tov PAPOVS Kal T XPTCLLOTOINCoT TOV TPHOTEIVAOV TOV CALOTOG Y10l
T1 GLVTIHPNON KPIGL®V AEITOVPYIDV.

Ot d1dpopeg perétec mov £xovv mpaypatomondel avapépovy mTwg to Aafpdit Exel peydieg
avayKes o€ STPOPIKN TPWTEIVN, 1 omoia kvpaiveton omd 45 % éwg 48 % (Peres & Oliva-
Teles, 2005, TTivakeg 1.2. & 1.3). To Péktioto eminedo mpwieivng Kor oudlov ota
GUTNPESLO Y10, TN HEYIOTN avénom PApove Kot TNV amodoTikOTTA TOV oltnpeciov gival 50 %
Ko 15 % avtiotoyyo ot yydHdw Aafpokiov (Hidalgo & Alliot, 1988).

Ot avdykeg ocvvtipnong tov Aafpakiod Pdpovg 22 g o€ evépyslo Kol O TMPWOTEIVN
vroAoyiotnke oe 56,8 kJ DE / kg / nuépa xar 1,15 g DP / kg / nuépa avtictora Bdon
éupeonc Bepudopetpiog ko otoryeiov exkpiuévng oppmviog (Peres & Oliva-Teles, 2005).
H kdhoyn tov evepyelok®v TOVG SOTPOPIKMY OVAYK®V YIVETOL e TN YPNOLOTOINoT T™V
voatavlpdkov kol tov mpoteivov. H npoteivn xaidnter 1o 30 — 34 % 1oL GLVOAMKOV
EVEPYELNKOL KOGTOVG, TO OT0i0 68 GLVONKEG GLVTHPNOTG AVEAVETAL Yo Vo pTdoel To 49-

56% (Peres & Oliva-Teles, 2005).
1.5. MAPATONTEX ITIOY EITHPEAZOYN THN IIEYH

Adpopot Proloykoi, mepifarrovtikoi (Watanabe et al., 1993) kot diatpoikoi mopdyovieg
pvOuilovv Vv TEYM, TNV ATOPPOENCN KOl TN XPNOT TOV OPENTIKOV GLOTUTIKAOV GTOVG
1(00¢, Kol £YOVV CNUOVTIKO AVTIIKTUTO GTO GLVTEAECTN HETATPEYOTNTAG TOV CLINPEGIOV,
T0 pLOUO avENoNg Papove, TV avATTLEN KOl TO YPOVIKO SLAGTNHA Yo TNV EMITELEN TOV
TeAKOV Bdapove. H pedétn tov tpdmov enidpaong avtdv TV TAPAUETPOV GTNV TEXTIKOTNT
TOV STPOPIKAOV CLCTOTIK®V €ivol KaBoploTik) Yo TN SWHOPPE®ON TNG KATAAANANG
puebodoroyiog mpocsdloptopod TG TEXTIKOTNTOS Yo TV AELOAIYNOT TV GITNPEGImV.

Ot onuavtikdtepol Tapdyovteg T@v onoiwv Ba e&eTactel eXIOPAOT] TOVC GTO GUVIEAESTN

nenTikOTNTOG £lval ot €ENG:
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1.5.1 AAATOTHTA

IMapadooiaxd opiletar ®g N mwocdTTo (g) TV Swlvpéveov otoyeiov oe éva (KQ)
Bohaeovold vEPOD, CUUTEPIAAUPOVOUEVOV TOV OPYOVIKMOY KOl UN OPYOVIKOV GTOUXEI®V.
¥ Meodyelo Bdhooca 1 orototnta eivor mepimov 38 %o. Oswpeiton omd TOLG MO
ONUOVTIKOVG TEPIPUAAOVTIKOVEC TOPAYOVTEG WE EMIOPACN GTN QLOOAOYiNG TOV 1YOV@V
(Rubio et al.,2005) coumeptrapfavouevng g dadikaciog Tng TEYNC.

[Ipdypati, &xer xotadeyyBel OTL otV WESTPOPO 1 VYNAN OAATOTNTO LEWDVEL TNV
amoppoOPENGN NG SUTPOPIKAG TPWOTEIVNG, TS ENpRg ovoiag kot ¢ evépystag (Macleod,
1977). Ot mentikoOTTEG TOV VOOTOVOPAK®OV KOl TNG TPOTEIVNG £ivol younAotepes o€
TEGTPOPEG e Bolaoovo vepd o€ cOYKplor pe GAleg oe YAvkd vepd (Aksnes & Opstvedt,
1998). Xto Salvelinus alpinus ot memTKOTNTEG TNG MPOTEIVING Kol TOV AMT®OV givol
xapnAotepeg oto Barooowd og ohykpion pe to ylvkd vepd (Einar Ringg, 1991). Xto
ocoioud tov Athovtikod (Salmo salar), n mentikdnto Tov aldtov givar 9-10 % pkpdtepn
o€ veapd Atopo MOV TPOCOPHOCTAKOV e Balocowd vepd amd OTL 6e ekelva mov
npocopuootnkay og yAvkd vepd (Usher, 1990).

¥to Paxordo (Gadus morhua) dev mapatnpibnkav SloEopéc oTHY MEMTIKOTNTA TNG
TPOTEIVIG Heta&d yauning aiatdotntog (14 ppt) kot Boroaocovod vepov. Aviibétwg, oto
YOUNAO ETIMESO OAATOTNTAG KOATAYPAPNKE HEYAAOG GLVTEAESTNC ovENnomg Papove kat
uetorpeyudmrog tov ounpesiov (Dutil et al., 1997). Exriong, n younAn aiatdétmra (10
PSU) dev eilye onuavtikn €midpacn oTNV TERTIKOTNTA TNG OLTPOPIKNG TPWIEIVIG oTNnV
tvdmo.  (Oreochromis niloticus) (De Silva & Perera, 1984). Qot6c0, toybtepog puOuds
petakiviong Tov ounpeciov KOTd UAKOG TOV TEMITIKOL OCOAVO KOl YOUNAOTEPN
TENTIKOTNTA TNG TPWTEIVNG, Tapatnprdnke o dtopo Chanos chanos og Bolacovo vepd og
oyéon e o YAUKO vepo (Ferraris et al, 1986).

To Aafpdit givar evpvorog 1bvG, 0 0moiog TapovGLAlel IKovoToMTIKY 0ENGT G dLipopa
enineda olatotnrag (Rubio et al.,2005) kabdg 1 duvatdtnta oopumpbopong avédvetat Kotd
v avartvén tov (Giffard-Mena et al., 2006).

H olotomra ennpedlel 6TaTIOTIKOC GNUAVTIKA TV TPOGANYT TOL GLTNPEGIOL 6TO AaPpaKt
(Rubio et al.,2005). X Aafpakt Bapovg 52,49, 1 peimon g oratotntag amd 25 %o o€ 7 %o
Kot amd 7 %o oe 0 %o odnynoe oe pelmon NG TPOGANYNG OLTNPEGIOV, OTV TPOTN
nepintoon kotd 27 % war 43 % o devtepn (Rubio et al.,2005). Otav ta 610 Aafpdxia
glyav ™ SuvoTOTNTA EMTAOYNG TPLDV OSLOPOPETIKAOV SATPOPIKMOV KOWOLADY Ue ovénuévn
TEPLEKTIKOTNTA 6 £va Opentikd cvotatikd (TpoTeivn, Almog kot véatavOpakec) Kol £va
TETOPTO UE 1COPPOTNUEVY] TEPLEKTIKOTNTA OE OTPOPIKA CLOTATIKG, 1| TPOCANYN TOV
KOWOVA®V oV meptelyav mpmTeivy avéndnke pe ™ peimon g alotdtnTog EVavtl aVTng

TOV KAYOVLA®VY oL TTEPLElyay vOaTAVOpaKec N ool petmdnke. H katavédimon tov
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IMivaxkag 1.2.: THvoyn TV yvoOOTOV SATpopik®mv avayk®v tov Aafpakiod (Kissil et al,

2000)

Mpoteiveg

Y UVOAIKO OLUTPOPIKG EMiTEDO

Atem Ix000w0 / Neapd dropa

50-60 %

Evijlika dropa

45-50 %

Amnapaitnto apvoééa

Apywivn 3,9 (% amd Vv STpoQIKn TPMTEIVN)
Avcivy 4,8 (% omd Vv S10TPOPIKT TPMTEIVN)

Mebgwovivyy + Kvooteivn

4,4 (% amd TV SoTpoPLKy TPOTEIVN)

Tpontogdvn 0,5 (% om6 Vv SoTpoPiky TPWTEIVN)
ZOpTANPOROTIKA OpvoEia

IoTidivn 1,6 (% amd v Statpoekn TpwTEVN)

Iooievkivn 2,6 (% amd TV SL0TPOPIKN TPWOTEIVT)

Agvkivn 4,3 (% amd v STtpoQiKn TPMTEIVN)

Boiivy 2,9 (% omd TV S0TPOPIKT TPWTEIVN)

O ovvraravivy + Topocivny

2,6 (% omd TV S0TPoPIKh TPWTEIVN)

Opeovivn 2,7 (% omd TV S0TPoPIK TPWTEVN)
Aimog
X0volo S0 TPOPIKO ETIMEDO 15-20 %
n-3 HUFA = EPA + DHA
Neapa atopo (43-75 nuépeg) 1,0%
®¢ T0 gumopevoLpo péyedog 1,5-2,7%
I'evwitopeg Amapaimro
Evépyswa
I suvtipnon (veapd droua) 40,6 Kj/kg

INo adénon

20-23 MJ/kg feed

Birapiveg

O mpotewdpeveg yuo v méatpoea omd NRC1993

Avoroyia TpoTeivng /evépyelag

Moévo pepkd dedopéva drabéoiia
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Mivakag 1.3.; ZHvoyn TV yvooT®OV dlatpoikdv avoaykodv g totmovpog (Kissil et al,

2000)
Mporteiveg
ZUVOMKO OLOTPOPIKO EMITEDO
AteM Ix000w0 / Neapd aropa 50-60 %
EvijMxka aropa 45-50 %
ApwoEéa
Apywivy <2,6 (% amd TV SlTPOPIKN TPOTEIVN)
Avoivn 5,0 (% amd v datpoPtkn TpTEIVN)

Me0Osgwovivny + Kveteivy

4,0 (% amod v daTpoeikh TPOTEIVN)

Tpovrto@avn 0,6 (% amod v daTPoPIKY| TPWTEIVY)
ZOpTANPOROTIKA OpvoEia

IoT1oivn 1,7 (% amd v Satpo@ikr TpOTEIVN)

Ioolevkivn 2,6 (% amd Vv STpoPIKT| TPWOTEIVN)

Agvkivn 4,5 (% omd v S10TPoQIKN TPWTEIVN)

Baivn 3,0 (% amd Vv SoTpoPikn TPOTELVN)

O arvvraravivy + Topocivny

2,9 (% oamd v SoTpo@Ikn TpTEivn)

Opeovivn

2,8 (% amd v S0TpoQIKn TpmTEivN)

Aimog

2UVOA0 SLOTPOPLKO EMITEDO

12-24 (% &Enpn Artemia)

n-3 HUFA = EPA + DHA

Ix0vdra 7-23 mg

2,98 (% Artemia)

Neapd dropa 1-11g

>0,9

Neapa aropo 12-30 g

1

"Emg To gpmopevoipo péyedog

1,5-2,7 (eumopikd o1TnpECLo TEITOLPS)

AvijlMko dtopa

0,42 (ehdyro emitevén Prwoipdmrag 50% avydv)

Evépysra

KaOnpepvég avaykeg cuvtipnong

55,8 KJ.=B(Kg) "%

Anmtiiesis avénong 23 MJ/kg B
YoatavOpoksg 20
Burapiveg mg/kg ovtnpéoto ------ Muprdo&ivy (Be) 3-5
Buotivy 0,37
NwoTiviké 0&0 63-83
Ocwpivy (By) >5,0

Pipograpivn, ITavroBeviko o&v, AckopPiiod 0&v

aropoitnTo (AyveoTn TocoTNTo)

Avopyaves ovoigg

Epmopikég mpopi&elg

Avoroyia TpoTeivng /evépyelag

28-19 gomentn mpwteivyy MJ evépyeia (10 g - 500g X.B.)
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ounpeciov TV AMmdv dev petafAndnke pe t peiwon g ohatdtTOg. X mMEpopa
EKTPOPNG Aafpakion o drapopetikés aratotnteg omd 33 - 0 %o Sidpkelag gvog £Tovg, o
uéyiotog puiude avénong (SGR) kat 1 UéyloTn HETOTPEYILOTNTO TPWTEIVOV KATAYPAPNKE
oe olatotnta 30 %o (Dendrinos & Thorpe, 1985). Xto 610 meipapo mopoatnpndnke olkn
Ovnowwomta oe aratdmro 0% mpwv v oAokAnpwon tov mEwpdpatog (Dendrinos &
Thorpe, 1985).

H enidpaon tov dactipatog g olatoétntog oty dwpioon tewv tpovouemy nitkiog 1-32
nuepov g tomovpag (Tandler et al., 1995), efoptdtar omd TOVE OGUMPLOUIGTIKODC
UNYOVIGUOVE TOV VYP®V TOL OMUOTOS TOVG OF (PUCIOAOYIKG emimeda kol amd Tnv
oAANAETIOpOCT AAA®V TEPIPAALOVIIKAOV TOpayOVTOV OTG 1 Oeplokpacio Le amOTEAEGLO
Vo TETLYAIVOVV TNV KAADTEPT] OVATTVEN OTIC KATAAANAEG AAATOTNTES Y10t AVTEG.

H emdeppida, o mentikdg coAnvag Kot o Ppdyyla givol o KupldTEPU 0CUOPLOUICTIKA
opyava. Enedn n oocpumpubuion sival pio petafoikn dwdikacio 1 omoia Pacileror oy
EVEPYN HETAPOPA 1OVTIOV Yio TN OLOTHPNON TNG OLYKEVIPWOOTG TMV ECAOTEPIKOV OAATOV,
Oswpeitar OTL M €VvEPYEWN TOL KATOVOADVETOL dpo OVOCTOATIKG oT0 pulud avénong
(Eroldogan et al., 2004). & cuvOnkeg avamovong, o puOUOS Tov LETAPOMGUOD PEIDVETOL UE
TNV peElmoN TG aANTOTNTOG, YEYOVOG OV DTOINAMVEL UEIMOT TOV UPETAPOAKOD KOGTOVG.
¥10 povtédo tov Fry, o omoiog ta&vopel tovg TePIPOAAOVTIKOVS TAPAYOVTEC COUPOVO, LE
TIG EMOPACEL TOVG GTN QULGLOAOYID TV YBVWV, 1 olotdmTa Oswpeitar €vag KpLEOC
Tapdyovtag, Omov OloxeTeveTal v UEPOC TNG EVEPYEWG 7oL gival dwbéoun yo TIc
UNYAVIKES, LGLoAoYIKEG puBuioelg Tov opyavicpov (Claireaux & Lagardere, 1999).

Emiong, n dwatpnon otabepng E0OTEPIKNG GVYKEVIPOOTG OAGTOV OTULTEL TNV KATATOON
vepol, o puBudg TG omoiag dtapopomoteital pe v aiatdétTa. X10 AafpdKt, o pLvOUOS
KOTAmooNng vepolh o©€ OPOPETIKEC oAatOTNTES enmpedletonr amd TV MAKia Kol To
avartvélaxd otddio (Varsamos et al., 2004). 'Etot, éxel mapatnpndei mog otig TpovOiueeg
AaPpaxiod o puBude g katdmoong vepod (DRyy) e dwapopomoteitar pe Ty oAloyf g
alotdTToc, €V avtifeta 0 PLOUOC KATATOONG Ol0POPOTOIEITOL OE VTOGUMTIKEG KO
VIEPOCUMTIKEG oVVONKES og atedn 1yBudio Kot veapd dtope Aafpakiov, Kabmg mivouv
MyoTEpO OE VTOCUOTIKEG oLVONKeg amd OTL oe vrepoospOTIKEG ocuvOnkes. [evikd Ta
AekiBopopa 1Bvd mivovy mEPLocOTEPO amd TO ateA BB Kol T veopd dTopa
(Varsamos et al., 2004).

e 10vo10 Toumovpag 0 PLOUOC KATATOONG VEPOL LEIDOVETAL IE TN UEIMOT TNG CAATOTNTOGC
ko ennpealeton and 1o mepiPoriovioroyiko acPéotio (Guerreiro et al, 2004). H évtaon ¢
HETOQOPEG 10VT®V amd ™ pepPpdvn tov mhdopatog pécw tov Na+/K+-ATPase avtaiidktn
oT0 OlA(QOPO TUMUOTO TOV EVIEPOL &ival peyoivtepn o€ Bolooowd vepd omd OTL o€

apolpévo Boraootvo vepd. Ot emOPACELS TG AAATOTNTOS OTNV OVATTLEN TOV AafpaKtod
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dev oyetilovtal HOVO HE TN CLUYKEVIPMGT TOV GUVOAK®OV JIAVUEVOV OVCLHV, OALL KoL JLE
T evepyd die0eviy 10vta (CaxC ko Mg,C) (Boge et al, 1993).

Ta vVYPE TOL EVIEPOV GTOVG MEPIGGOTEPOVG TEAEOGTEOVG 1yDelg elvan odlkarkd (pH 8,4 —
9,0) ka1 mepiéyovv vynid eminedo HCO73 (40 mM-130 mM). Avtd 1o vypd dev
EUMAEKOVTOL GTN POOIGN TG OVOETEPOTNTAG TOV GTOUMYOV, GAAN avEdvovTal TapdAinia
pe v avénon tov puouod KoTamoong vepol oe mEPPAALOVIO LYNANG aAATOTNTOC,
dradpapatifovtag Eva poro otnv ocpmpHden (Wilson et al., 2002).

Ta ocunpéolo, umopei vo glval oNUOVTIKA TNYN OAGTOV G €VPVLOAOVG 1yYBVEG, Ol omoiot
AVOTTOOoOVTOL KOADTEPU G€ YauNAG emineda aAatoTnNTOC OTAYV TOVG TPOochicovue dAato
uéoa oto cunpésto 6nwg NaCl (Eroldogan et al., 2005).

H avénon oe ddpopa emineda alotdtntag dev eivar amapaitnto vo ovtikotontpilel to
KOGTOG TNG OGLMPVOUIONG G€ 0VTA TO emimeda, aALG e€apTdtal Kol omd TG SUGTACELS TV

un oopopviuilopuévav emdpioemv 6To PeTABOAOUO.
152pH

Onwg og 6ha Ta Evioua, 1 dPACTIKOTNTO TOV TEPICCOTEPMV TEMTIKMV EVEOU®V ennpedleTal
o€ peydro Pabud omd to pH. Ta to kdBe €vlvpo vmapyel évo Pértioto pH dmov m
dpaoTKOTNTA TOV gival 1 uéylotn Kot €va gvpog PH oto omoio dratnpeital ) dpactikdOTnTO
tov (Grosell et al., 1999). O avéopeidoeig Tov pH 0dNyoHv 68 GNUOVTIKEG Kol GUEGES
aAA0YEG TNG OPACTIKOTNTAG TV TEMTIKMOV EVEDU®OV TOVL UTOPOVV VO PTAGOVY Kol G Peimon
NG OpacTIKOTNTOS £mG SO %. AvTd TPOPAVAOC £YEL OCNUAVTIKY ENIOPOCT) 0T dtadtKacio TG
néyng tov vy (Deguara et al., 2003).

Avéoueimoelg tov pH og kdbe TUNUO TOV TEMTIKOV GLGTNUATOC £YOLV TapaTnPNOEl oE
oxéomn e To ¥pOVo amd TNV TPOCANYN TOL GITNPEGIOL Kol Yol SLAGTNA £0G Kot 32 @pdV
(Deguara et al., 2003) otnv Tomovpa. e derypatoinyicg petd amd 2 éwg kot 32 dpeg omd
™V TPOGANYT TOL G1TNPEGiov, 10 PH 610 YaoTpevtepikd TUNA TOL AdPpaKkiov exnpedletal
oNUavTIKG o€ oyéon ue 1o xpdvo. To pH avédveral amdtopa pe v €i6000 TOL GLUINPEGIOL
610 TPOG010 EVTEPO GE OYEDT LE TNV TOUTOVPA Kol LEAVETOL TTEPUITEP® GTO KLPIMG Kol GTO
omicOio évtepo tov haPpaxiov (Nikolopoulou, 2010).

Yy mpotn xataypaer tng Alliot et al (1974) tg KoTovOUng TOV TPOTEACOV TOL
eKKpIivovTal 6TO TTETTIKO GVGTNUO TOL AaPPpaKtoD, SOmoTOONKE OTL TIG TPADOTEG DPES UETA
amd TV Katdmoot, to PH Tov yooTpikod yvupov ftay YOp® 2, 6To TLAMPIKE TVPAGL NTAV
oxeddv 7, To omoio 6Ao Kot TePlocdTEPO KaBioTOTO OAKAALKO TPOG TNV OTicOo TEPLOYN TOL
TMEMTIKOV GLOTAHLOTOC, POAvovtag oto 7,6 pe 8. Metd and 48 dpeg omd 10 yedua, oTo
otopdyt to pH Ntov peta&d 6 kol 7, oto TLAMPIKE TVEAG KOl GTO EVIEPIKO VYPO NTAV
nepimov 8. O ynuikég eKKPIGEI TOL TEMTIKOV GLOTHUATOG, OTMG Ol SITTOVOPUKIKES

EKKPIGELG, 01 0Toleg AUUPAVOLY YDHPO KATH UAKOG TOL EVIEPOL, SLOPOPOTOIOVY TNV TN TOL
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pH tov mpochapfavopévov vepol, og emineda KOTAAANAQ Yio Ta ddpopa TEMTIKA EvivpLa
mote vo emrevyfel 1 pEYIOTN SPACTIKOTNTO YO TNV TPAYLATOTOINGT TNG TEYNS TOV
SaPOPOV SLOTPOPIKGOV GLOTATIKOV 6T0 KatdAinio gbpog pH (Wilson et al., 1996, 2002).

Eniong og pukpdtepo Babpd ot dtatpoikég cvvnbeteg twv dtapdpwv 1y bdmv, to péyedog Tov
oumpeciov, 1 nepifoiiovioroyikn Beppokpacio Kot 1 TEPPAAAOVTOAOYIKT CAOTOTNTA Elvat
01 TPOCHETOL TAPAYOVTEG GTNV TPOMOMOINGT TOV dpop®dv 610 Pabud pH tov memticod

ovotnuatog (Deguara et al., 2003).
15.3. BEPMOKPAXIA

To haPpdxt pe TNV T6UTOVPO EVTAGGOVTOL GTOVGS 1Y BVEg Bepudv VOATOV Kot eivar evpvBeppa
€lon. To katdAinAo gvpog Beppokpaciog yio avamtuén tov Aafpakiov givar petago 14 °C
wat 28 °C. H Beppoxpacio n omoia eivor amapaitntn v v emPioon givar 7 °C — 30 °C
(Nikolopoulou, 2008). Ot tyBveg eivon Lo mowkiho0eppa, dni. H Beppokpacio tov cdpotog
dwpopemvetor o€ oxéon pe T Oeppoxpacio tov  mepPdAlovrog.  AvrticTorya,
TPOSapUOLoVY TNV TPOGANYT TOL CITNPECIOV MOTE VO KAADWOLV TIC EVEPYEINKEG TOVG
avayKeg yuo, v ekaotote Bepuokpacio (Peres & Oliva-Teles, 1999). To katdAinio gvpog
Oeppoxpaciog eivol gkeivo 6T0 0moio LVEAPYEL TPOGANYN TPOPNG KOl OEV TOPATNPEITOL
AQPUGIKT GUUTEPLPOPA 1) OOl Vo cLVOEETAL (e Oepuikd Stress. Audpopo TEPAUATO EYOVV
yivel yuo tnv peAétn g emidpaong g Oepuokpaciog otnv euotoAoyic Tov AaBpaKiov Kot
g TomovPaAG. Ao 0LTE avaPEPOVTOL TO akOAoVOA!

v tomovpa PEIDONKE 0 pLOUOG TNG YOOTPIKNG EKKEVOONG UETE omd upeimom g
Oepuokpaciog and 25 °C ce 20 °C oe 15 °C, n omoia cuvodevTNKE OO TOPATETOUEVN
amoppdenon tov datpoikov Aimovg (Santull, 1993). 1o Aappdxi 1 tpo@oinyic peidvETOL
onuovtikd otovg 10 °C kat otapatd otovg 7 °C (Hampel et al., 2005).

2T0VG HEcOYEKOVG 1x00eC, N TpooAnyia pewimvetal pe T peiwon g Beppoxpaciag, e
amoTéAEGHO TN pHeimon Tov puBpod Tov petafoicpov. ‘Etot o puBudg tov petafoiopon
(SMR) oto Aappaxt peuwdnke and 91 og 89 oe 65 oe 36 mg O,/ kg / h, pe v exdotote
peioon g Oeppokpaciog and 25 °C o 20 °C oe 15 °C o 10 °C (Claireaux & Lagardere,
1999).

Y10 Aofpdkt o pvBuds mpoéSANyMg Tov ounpeciov  petafdrieton Beticd pe TV
Oeppoxpacia. O Wavikdc pubuog yo Aappaxia Bapovg 20 - 30 g frav 1,7 % ko 1,2 % tov
ocopatikov Pdapovg oe Beppoxpaciec 20 °C kar 15 °C avrtictoyyo. H avénon g
Oepuokpaciog Peitiooe 10 cuvtereotn avénomg PApovg Kol TN UETATPEYIUOTNTO TOL
ounpeciov, Ao Oyt T petatpeyydtita g mpoteivig (Hidalgo et al., 1987). X¢
Oeppokpacio 15 °C ol nuepnoleg avaykeg o€ TPAOTEIVN Kol 1| TPOGANYN TOV GLTNPEGIOL

Nrov Aydtepeg amd ot frav 20 °C (Hidalgo & Alliot, 1988).
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H enidpaon tng Bepuokpaciog oty mentikdtnTo 1o Aafpokiod &yl pedetndei in vivo énov
mopatnPNONKe oTOTIOTIKG peyodvTtepn enidpaoct o€ Beppokpacia 25 °C amd 6t1 og 18 °C.
Ot 0AAaYEG OTNV TETTIKOTNTO OEV EMNPEACTNKAV OO TO EMIMESO TNG SOTPOPIKNG TPWOTEIVIG
070 ouMpéclo oe TEpapoTIKy mepiodo 12 eBdouadmv (Peres & Oliva-Teles, 1999).
Emmpocétog n avénon g Oepuoxpaciog Pordnce oy emitevén kaAidtepov pvOpod
avénong Kol HeyaADTEPNG UETATPEYILOTNTOS TOV GLTNPeciov pe meptektikotnTa 48 % o¢
mpwteivn. H expetdiievon g S1atpo@iknig Tpoteivig ntav kaAvtepn otovg 25 °C amd 611
otovg 18 °C (Peres & Oliva-Teles, 1999).

Ao pepikéc pelétec ol omoieg €yovv yivel oe GAA €idn Yo TOV TPOGOOPIGUO TNG
enidpoong ¢ Beppokpaciog oTnV TENTIKOTNTO, IN VIV, éxel damiotwbel otL N TenTikdTTO
™G SWTPOPIKNG TPWOTEIVNG, TOV AIMOVG Kol TV vdoTavOpdkmv oty mEGTpoPa &ival
uikpdtepn otovg 7 °C amd 611 otoug 11 °C kan otovg 15 °C og veapd dtoua Bapovg 18g
GAla Oy og peydlovg 1y0veg Papovg 207g Eme 586g avtov tov eidovg (Windell, 1978). H
MEMTIKOTNTO, TNG TPOTEWVNG givor peyaAdtepn otnv méotpoeo otovg 18 °C amd 611 6TOLg
9°C éwg 15 °C (Cho & Slinger, 1979). ITio mpécpata (Azevedo et al., 1998) dwumictdOnke
OTL 1] MEMTIKOTNTO TNG TPOTEIVNG, TOV VIATOVOPAK®V Kol TNG ENPNG OVGIOG OE TEPUUATIKO
oUMPECLO TESTPOPUS, LEtdVETAL OTOV 1 Beppokpacia peidveral and 15 °C oe 12 °C oe 9 °C
og 6 °C (P < 0,05). X10 1610 cvunépaocpo kotéAnée kar ot Choubert et al. (1982), kabdhg e
v avénon g Beppoxpaciog and tovg 10 °C otovg 18 °C avénbnke 1 mENTIKOTNTO TNG
Enpnec ovoiag, TG TPMTEIVNG Kot TOV VOATAVIPAK®OV oTnV TEGTPOPA. AAAEG HEAETEG, OTTOV
XPTOLOTOMONKE SUPOPETIKO GVUGTNUO GLAAOYNG TEPITTOUATOV OTNV TEGTPOPM, EMIONG
amédei&av ot 1 avénorn g Bepuokpociog and tovg 5 °C otovg 15 °C av&dver to
QOWOUEVIKO GVUVTEAEGTN MEMTIKOTNTOG TOV vdaTavOpaKkmy Kol g tpateivng (Watanabe,
1996).

Ta anoteléopoto ovtd épyovral e ovtiBeon pe tovg Cho kor Kaushik (1990) ot omoiot de
dwmictowoav Kopio emidpaon ¢ Oepuokpaciog OTN  QOIVOUEVIKY] TEMTIKOTNTO TNG
TPOTEIVNG, TOV MTOV Kol TV voatavipdkav oty méotpopa peta&y 5 °C kot 15 °C.
Avrtiotorgo. 1 Oeppokpacio Tov vepol dev eMESPACE GTNV TEXTIKOTNTO TNG TPMOTEIVIG GTO
Piaractus mesopotamicus (Carneiro,1994).

Al0POPOTOMUEVOL GUVTEAEGTEG TEMTIKOTNTOC KOl OTpoeikig afiag dwumiotddnkay oe
olapopeg mNYEC MV pe daPopeTIKO TPOoPid apvoléwv oe oyéon pe v Bepuoxpacio.
IxBvédana kot eTIKA €hota (GIVOTOGTOPOS, GOYLN KOl AVOPOGTOPOS) TAPOVGIUGUV VYNAESG
TenTIKOTNTEG (Pavopevikdg ovviedeotg nentikotntog ADC, 80-95%) oe Oepuokpoocieg
and 5°C éwcl5°C (Cho & Kaushik, 1990).

O aVOLEVIKOG GUVTEAECTNG MEMTIKOTNTOC TOL YOIPIVOV AITOVG Kal 6TEATOC (MmN He LYMAN
TEPLEKTIKOTNTA G€ KopeoUEva AMmapd 0&Ea) emnpedletal amd tn Beppokpacio oe LKPOTEPO

Babuod and 6t TV EAainy, Yeyovog 1o 0moio VTOINAMVEL pa 1oYLPT CAANAETIOpaoT LeTasD

19

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



ToL onueiov ™MENG TV MTapdv 0EEWV Kal TG BEPLOKPUGING TOV VEPOD GTO PULVOLEVIKO
GUVTELEST MENTIKOTNTOC. O QAIVOUEVIKOG CUVTEAEGTNG TENXTIKOTITOG TOL YOIPIVOV Amovg
Kol 6TE0TOG Elval LUKPOC o€ yaunAéc Bepprokpaciec, o avtiBeon pe v EAAEYT EMidpOoNC
oe £lano younAdv onueiov téng (Bureau et al., 2002).

To duotnua tng Bepuokpoaciog yio v emPioon Kot v avantuén tov ybdwv umopel va
petafdrietor pe v oAotoTnTo. ALTO OQEileTOl OTNV EMIOPAOCT TNG CAATOTNTOS GTINV
oopoTikny puduion (Beamish, 1970).

O dyKocg, T0 YpOUA KoLl TO GYNUE TNG O0EEAUEVIS, | POTOTEPIODOG, TO GUGTILO OVAVEWDCTG
oV 0&VYOVOL KoL TOL VEPOL, 1 TLKVOTNTA TOV 1YHV®V 0TS deCAUEVES EKTPOPTG, | VAT aTd
v omoln €yel katookevaotel 1 defapevr, M yPNON aVTOUATNG oitiong, €ivar GAAol

neptPailovtikol mopdyovteg mov ennpedlovV TIG PLGIOAOYIKES EMOOGELS TMV 1BV MV.
1.5.4. AIATPO®IKOI TAPAI'ONTEX

Mo amd Tig 7o dtadedopéves nebddovg eneEepyacisg TV cLtnpecioy, 1 onoia taSivoueital
g doTpoeikds mopdyovtag o omoiog ennpedlel v mentkoTTa, givon 1 CeAaTivomoinon
tov  apdlov pe 1 Swdwacio g eEdOnong Katd TV omoia av&dver 1O
TopMOES TV COUMNKTIOV HECH 1TNG EMEKTOONG TNG OOUNG TOL apdAOL, e
OTOTEAECLLO TV a0OENGT TG TERTIKOTNTAG TOV OUVAOL o€ oML €i6n yBOwv (Glencross et
al., 2007). E&icov diadedopévn pébodog 1 omoio ennpedlel v mentikdTTa £ivor 1 Oeppikn
enekepyacio g ooylag pe T dadikacio tng e&Embnong. Avt) adpavomolel TOVG AVOGTOAEIG
g Opuyivng o1 0moiol PHEWDVOLV TNV TEXTIKOTNTO TOV OUIVOEEDY KOl TNG TPOTEIVNG, YOPIC
OTUTIOTIKEG dLopopéc petalhd ortnpesiov To omoia mepieiyav ooyl mpv v e&mbnon kot
oUTOV UETh TV e€mONoN. Te aAnAeniopacn pe 10 T0c0oTd TG eE@ONUEVNS odYlG GTO
oumpécto Kot to Pabud eE@ONoNG VINPYAV GTATICTIKEG JSLUPOPEG HOVO GTIV TETTIKOTNTO
v véatavipdakwov (Venou et al., 2006).

AMOG SLOTPOPIKOG TapayovTag Elval 1 TPOGHNKN TG WKPOPLOKNG PUTACTG 6TO GITNPECLO
n omnoia PeAtidvel ™ ProdlobecIudTNTA TOV EVTIKOD POWOEOPOL 6TO YoTOowapo (Jackson
Scott et al., 1996).

H nuepnoia yopnyovuevn nocdtta otnpeciov (Windell et al., 1978), n alhayn tng dioutog
ond {ovtav TpoeN 6€ COUTNKTO CLTNPESIOV KATA TO TPMTO 0TAdLN TG NAKIAG TOV 1 BdwOV
(Zambonino Infante & Cahu, 1997), to eminedo TV vVIATAVOPAK®Y 6TO GLITNPLGLO
(Krogdahl et al, 2003), o Babudc piEng tov curnpeciov (Axe, 1995) ko n Aeiavon kot n
Oepukn emegepyacio tov pe atpd (Booth, 2000), n mpocHnkn e&myevav evldpov ota
ounpéota (Dabrowski, 1997), ta ernineda g npwteivng oto cumpéoto (De Silva & Perera,
1984), n mnyn g Odwrpogikng mpwteivng (Ferraris, 1986), m meplekTikdTNTA N

avtifpentikdv cvotatikov oto ortmpécto (Nikolopoulou, 2008), o apbudg Tov yevpdtmv
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Kot To ypovikd didotnua petold tov yevpdtov (Eroldogan et al., 2004), (Deguara et al.,
2003), eivar datpoikoi mophyovtec o1 omoiol emnpedlovv TV METTIKOTNTO TOV
STPOPIKDV GLGTATIKAOV TV 1YHO®V.

Téhog, ol cvvOnkeg amobnkevong Kot 1M peTOPOPE TOL oltnpeciov, t0 péyebog TV
GUUTNKT®OV KO 1] TOUPOLOVI] TOV GLTNPEGToL 610 TEPPAAAOV EKTPOPTG £C TN AW TOL OO

ToVg 1 BveC emnpedlovy TV TEXTIKOTNTA TOV SAPOPOV SIATPOPIKMOV GLOTATIKMV.
1.5.5. BIOAOTI'IKOI MAPAT'ONTEX

Ta dbpopa €1oM 1BO®V EXoLV S1OPOPETIKES IKAVOTNTEG TEYNG TOV OPENTIKMOY GUGTATIKMV.
AvTég 01 d1apopég cuvdEovTal pe TS dlaTpoPikég cuvnBeleg Tov kKabe gidovg (Hampel et al.,
2005). Emiong ot yeveTikég S1apopés TV WMV Qaivetal vo, ennpedlovy v TETTIKOTNTO
TOV TPOTEIVOV Kot Twv voatavOpakmv (Alarcon et al., 1998; Bassompierre et al., 1998).
2TIC TPOVOUPEG O TEMTIKOG COANVAG Ogv €xel ovamtuybel TANP®G, HE OMOTEAEGUO Ol
SLpopeg Aettovpyieg TG TEYNG VO Eval SOPOPETIKES OO EKEIVEC TMV VOUPAOV KOl TOV
yOvdiov (Garcia Hernandez et al.,, 2001). Ot younAég 0modOGES TOV GOUTNKI®V
ounpeciov e atedn yBvd ToV AUPPuKIOD OPEIAOVTOL GTO EAMTMC AVOTTVYUEVO TTEMTIKO
oVOTNUO KOl GTI PELMUEVT] EAKVOTIKOTNTO, GYETIKA e ekeiveg tng Artemia (Zambonino
Infante & Cahu, 1994). To dwatpoPikd 16TOPIKd, TO VA0, TO UéyeBoc Tov 1YBVOG, 1
cefovakn opipaven eival onpovtikég ProAoyikég mapdueTpol mov emnpealovy v

TENTIKOTNTO TOV SL0QPOPOV S TpoPIkdV cuotatikdv (Torrissen & Torrissen, 1984).
1.6. TA ZITHPEXIA

To &vioTiKd GUOTNUO EKTPOPNG TOWOVPAS Kol AUPPaklod oe HovAdeg TAMTOV KA®POV
Baciletar ot cuveyn mapoyn ortnpesiov PHEYEAOL KOGTOLS, To omoio Eemepvd 10 25 % €mg
50 % (Beveridge, 2004), ¢bdvovtoac kat to 70 % Tov GLVOMKOD KOGTOVG EKTPOPNG
(Abusdeg, 2004).

AwTpopukd, pe oLENUEVO CLVIEAEGTN EKUETAAAELONG TOL OLTNPECIOV, O GUVIEAEGTNG
avénong Papovg oto AaPpdkt avEavetat. H BEATIoTN Yop1yoLUEVT TOGHTNTA GLTNPEGIOL GF
yOvdw Papovg 60 g eivan 3,2 % tov copatikoyd Papovc nuepnoimg ava dvo yeduato
(Eroldogan et al., 2004). H Béitiotn yopnyoOLEV] TOGOTNTO GITNPEGIOL GE VEUPH GTOUO
AaPpaxiov Bapovg 78 g eivar 1,06 % tov coupatikod Papovg (Ballestrazzi et al., 1998).
AVTEG 01 SLPOPEG TPOKAAOVVTOL OO SLUPOPOVS TOPAYOVTEG, OTMS €ival 1 NAkia Kot To
peyéboug tov 1yBvog, N TOLOTNTO TV VIATOV, GALL KUPI®MG AIO SOTPOPIKOVG TOPAYOVTEG
Omm¢ M ovvheon Tov olTNPEGiov KAl Ol S1ASTIKAGIEG TOL BKOAOVOOVVTAL KATE TV TAPUCKELN
TOV GUNPECimV.

Ta cunpéoia TPETEL VO JOPUKTNPLGTOVY LE TNV KAALYT OA®V TOV ATOPUiTNTOV AVIYKOV

TV YWOVOV OTIC KATAAANAEG TOGOTNTEG KOl €(01, MGTE 1 TOOTNTA TOL CITNPECIOV Kol O
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TPOMOG YPNOLOTOiNoNg Tov vo €ivol To PaCIKOTEPO KPITHPIO YO TNV  OTOKOUION
IKAVOTOINTIKOD KEPOOVG KOl TNV EKTANPOON TOV SOTPOPIKOV ATULTHCEOV TOV 1OOvmV.
‘Etolr ta ocunpéolo. ta omoio. YPNOHOTOOOVTAL GE EVTATIKG GULOCTNUHOTO EKTPOQPNG,
ypedloviar cvveyn PeAtioon, avamTuén Kol yvmdorn TOV STPOPIKOV AVAYK®Y Ol 0moieg
amoTovVTOL Kotd TNV avamtvln Kot TNV €QOPUOYN TEXVOAOYIOG OTNV TOPUCKELT
ounpecimV.

Ta cOunnKto clrInpEcia Ta OToin YPMNCLULOTOIOVVINL GE QVTY) TV EKTPOPN £lval TEPLGGATEPO
otabepd oto vepod, pumaivouy Aydtepo, gival Bpmdoio ond To TEPIGGOTEPO EKTPEPOUEVA
pecoyeloka €ion yBvwv, enva ot petagopd kol gvkoia otnv amobrkevon. Kot givor
pévo kotd TL akpifotepa a@ov m mpoeToluacio Tovg mpoohétel 20 % Tov KOGTOVG
napaymyng tovg (Beveridge, 2004) yio tovg meploeoOTEPOVG HEGOYEINKOVG 1yBVeC, gival
Swbéoipa oty ayopd, £XOVV KOAVTEPT TEXTIKOTNTA KOL 1) EUTOPIKT TPOETOUAGIO AVAAOYO
pe v pébodo enefepyaciog ovt@yv, pog divel Ty duvatdTNTo HEIMONG TOV AVTIOPERTIKOV
TOPAYOVIOV.

H moykoouio mapayoyn cunpesiov avéndnke amd ta 3,6 eKatoppdplo LETPIKOD TOVOL TO
1988 ota 14 exatoppdpla petpikod tovov 1o 2000 (Meyers, 1994), ue mocootd advénong
30% emoionc. Xty meproyn g Mesdyeiov to 1995, o1 mocdreg citnpeciov Aafpaxiod
KOl TOmOLPAG 7OV epmopedTnKay aviAbe otovg 58.670 wor 59.989 petpikodg tOVOLG
avtiotolyo. Avti 1 mocotnta avéndnke v va eBdoel to 2000 ota 137.595 ko 180.191
uetpiko tovo avtiotorya (Fernandez, 2005).

Or ovénuévec mopayopeveg mocoOTNTES LYOLOKAAMEPYNTIKOV TPOIOVI®Y, EYOLV GOV
amotéAecpa TV avénon g {NTnomng Kot Tov K66Tovg TV ounpecioyv. Ot TapayOpUeveg
mocotTe Bvaievpov amd 4.997.001 petpucodg tovoug 1o 1976 aviABav oe 5.944.193
uetpikong Tovoug to 1984 ne mtocootd avEnong 18,96 % (F.A.O., 1986).

H yvdon g mentikdttog TV Opentik®v CLGTUTIK®V, T TEPEKTIKOTNTO OVTMOV OTO
oUINPECLO. KOl TO KOGTOG TOVG EIVAL AmOPAiTNTA Yo TNV 0yopd TOV KOAVTEPOL GITNPEGIOV

v ka0 €idog 1ybvoc.
1.6.1. TYIIOI ZITHPEZIQN

O1 Bropnyovieg o1tnpeciV TopayovV SIAPOPETIKES TPOPEG Yo T Kabe nAkio. H nlwia tov
yOvv kabopilel To péyebog TV GOUTNKTOV TOL GITNPEGIOV OALG KOl TV TPOEAELON TOV
TPOTOV VAOV (6twg ™ {ovtavh Tpoen Yo to 1y fvdw w.y. (womiayktdv). Eniong n niia
(vopgeg, 1BHo10, veapd kot eviiiko dropa) ivat omd TOVG CNUOVIIKOTEPOVS TAPAYOVTEC Ol

omoiol kaBopilovv Tic aviykeg TV HEGOYELNKAOVY 1XHO®V G€ S14pOopa S10TPOPIKA GLGTATIKA.
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21Tnpéoia yLo. YeVWITOPES

H obvBeon tov ormpecsiov mailelt onupovtikd poio ot 6eEOVOAIKT KOVOTNTO, GTNV
TAELGTOTNTA TOV AVYDV, GTO TOGOGTO EKKOAAYTG, 6TO UEGO APOd TOV aLYdV oV OnAvko
dropo, om oyetkny yovipwdtnto fecundity / Kg, oto mocootd Ovnowdtntog Kot
TOPAUOPE®OCNG TOL copotog tov vouedv (Cerda, 1994). Avtd ta ounpéoia
yopoaktnpilovral amd TV avénuévn TEPIEKTIKOTNTO TOVG 6 -3 Amapd o&Ea, TNV VYNAN
TMEPLEKTIKOTNTA O TPWTEIVES, 1yvooTtoryeia, Prrapiveg pe vymid enineda ackopPikov 0EE0g

ko kepotivoeldn (Mylonas et al., 2003).

21THPETLO VOUPIKDY OTOOLWV

‘Eog v 251 nuépa ¢ Cong tov 1o AaPpdxt ortiletar anokAeiotikd pe Artemia kot
tpoyolwo. (Zambonino Infante & Cahu, 1994), Aoyw tovL PN TARPOEC OVATTVYUEVOL
TENTIKOV GLGTHHOTOC, OTWS OAa Ta Bodhaoovd 1y BvS. [IpoTiudtal 0 EUTAOVTIGUOC TOVG e
Mrapd o&éa. (N-3/n-6 PUFA), Brrapives, apuvo&éa (Navarro, 1988). Xt cuvéyeto akolovbel
OTOYOAOKTIGHOG LLE GITION LE IKPOCGVUTNKTO TO 0TToi0 TEPEXOVY VYMAL emineda TPOTEIVIG

Kot 1 S1dpeTpog Toug givan pkpotepn tv 400 um.

Zunpéoto yyQvoiwv

Ipoopilovtar Yo veapd 10O pe vYNAG pLOUd avénong Kot TepEyovy LYNAL enineda
STPoPIK®V TPOTEIVOV. H d1dueTpog Tov ovumnktov kopoivetor amd 1,2 mm €wmg 3,0 mm.
(ITivaxag 1.2.). XvvRbwog ypnowomoteitarl yBvdievpo mg wNYH TPOTEIVIC | QLTIKY TNYN

TPAOTEIVOV O LEPIKOS OVTIKOTACTATNG.

Zutnpéota Peltiouévo,

[poopifovtar yia 1yBdeg nAkiog Gved TV TPV unvov g to TeAKd Bapog. [a didotnua
7ov KoAvmrer o 90 % g meptddov ekTpoPng, ot 1ydug ortiloviot pe avtd ta curnpéota. To
KOGTOG TOL OUTNPECIOV KOl O GUVIEAESTNG UETOTPEYIUOTNTAG TOV GlINPECiov glvor ot
kafoploTikoi wapdyovieg v tn ovvheon tov outnpesiov. H didpetpog tTov cOUmMKI®V
glvar avo tov 3,0 mm. Exmiong éxel mapaokevootel outnpéclo MGTE VO KOADTTEL TIG
STPOPIKEG AVAYKEG TNG TOUTOVPOS Kol TOV APPaKiod Kol GlTnpéGto To 0Toio yopnyeitot
OTOVG TEAEVTOIOVG TPEic UNves Kot €Yel okomd TNV avénomn g moldTNTAG TOV TEAIKOV
TPOTIOVTOC LEG® TNG TPOTOMOINEVNS GVVOESTG Kot AALOYTC TOV TTPOPIA TV MIapdv o&Emv
(Boggio, 1985) kat tnv e&dretyn ovTIPlOTIKOV KOl QOPUAK®V and TO cduo Tov 1yddwv,
kaOhc dev mepiEyovral oe ovtd. Ilepiéyel evioyvuéveg mocdTeg KapoTvoeldmv. "Eyet
amoderytel mwg 1 mEPLEKTIKOTNTA TOV ounpeciov o a-tocopheryl acetate peidver v

o&eidmon Tov Mmapov oéwv katd v Wyoén (Boggio, 1985).
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2itnpéoto YAokod vepov

H olotomnta tov vddtov ektpoprg AaPpakiod Kabopilel TIC OmOITOVUEVEG TOGOTNTEG
GUUTANPOUATIKOV SATPOPIKAOV OAGTOV OTA CLTNPECIH. L& TEGGEPIS OUAOEG AUPpaKidV
apyuov Bapovg 4,9 g ta omoia crTicTNKaV [E o1TNPESLo 6T 0Toin TPOoTEDKE YAWDPLOVYO
vazplo o€ mocootd 1 %, 3 %, 5 %, 9 % oe mepapatikn mepiodo S50 nuepdv o YALKO vePO,
nopatnpOnke mwc o TEAMKO Bapoc Nrav peyardtepo katd 19 % pe Kahdtepo cLVTEAEDTN|
avénong Papovg kol ocvvieleotn ekuetdAievong Tov  oumpeciov. Ta  PértioTa
amoteléopato SmoT®dnkay oy opdda mov crtiotnke pe 3 % (1 % - 5 %) (Eroldogan et
al., 2005). Toa AaPpdxio. to omoia orrifoviar pe oumpéolo YPIG GLUTANPOUATIKG
STPOPIKG AAoTa GE YAVKO VEPO, DLOYXETEVOVV TEPIGGOTEPN EVEPYEL GTNV OGU®PHOLGT

tovg (Eroldogan et al., 2004).
1.6.2. TPOIIOX ITAPATQI'HZ

INUovTIKOG Topdyovtag Tov pmopel va PETaBAAAEL TV TERTIKOTNTO ival ot dladtKacieg
TPOETOLACIOG TOV CLTNPECIWV.

To mepieydpevo TV oltnpeciov eival &va TOAVGVUVOETO UElyUa amd OpyOVIKE Kot pn
opYaVIKG SO TPOPIKA GVGTATIKA Ta ool £yovv ektebel og Beppukn emeepyacia. O TpoTOG
Kol 1 YpoviKn dldpkel avutng tng emegepyaciog dtopépovv and To €va €PYOCTAGIO GTO
GAho, amd po eovpvid 6g GAAY, amd TIG PUVTIKES VAES (amd GmOPO G€ 6TOPO), and TG Lmucég
VAegg (amd €1doc og €100¢) kot amd T cuvnKeg dutpnong mpwv v enelepyacio | pHetd
and avtv. Olot ovtol ot mopdyovieg emnpedlovv Tnv TOWOTNTO TOV GILINPEGIOL
coumepLapPavoréveay ToV TPpATOV VAGV. Elval poavepd mmg ot flopnyavieg Topackevng
ocunpeciov ypeidlovtal ypryopes, e0KoAeg Kot @ONvEG Proynuikég eEetdoelg pe akpifela

TPOPAEYEDV Y10 TN SLOTPOPIKT TOLOTNTO TOV GUGTOUTIKMY TOL GLTNPEGIOV.

Tpoeroiuacio twv diatpopikdy ovoTatikmy

H mpoetopacio Tov S10TpoPIK®V GLOTATIKOV YIVETOL Y10 ATOUOVIOOT KOl OTOUAKPVVON
avtifpentikdv wapayoviov (Nikolopoulou, 2008) f yia v adénon tov TOGOGTOV TNG
dwtpopikng mpwteivng (Emre et al.,, 2008). XZvyvd ypnowomnoleitor 1 Sodikocio g
aroeloimong Kot TG e£mONoNG 08 PLTIKEG TNYEC SOTPOPIKMOV GLOTATIK®V, LE BepK,
UNYOVIKY KOt (MK eneéepyacio.

Al S1oTpoeikd cvotatikd @Bdvovvy otic Plropnyavies TOPOCKELNG OLTNPECIOV OF
YOVOPOEWES LOPOEG KOl TPEMEL VoL oAeaBolV 1 va AgtavBolv oto emBountd péyebog pe Tig
dupopeg dlabéoyeg pnebodovg mpv ypnoyomoindovv, £tol wote va avéndel n emedveln
TOV GLGTOTIKOD Y10 VO OVALULYTOVV Kot Vo, cuprtuyBovv dpiota. H Aeiavon kot n dheon tov

{ow®dv TPOTEIVOV glval mo SVGKOAN Omd EKEIWVN TOV QLTIKOV TPOTEIVOV, AdY® TNng
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TMEPLEKTIKOTNTAG TOVG O MM, [LE AmOTELEGUO TO KOGTOG TNG EVEPYELNG VO EIvaL VYNAOTEPO
(Hardy & Barrows, 2002). Z¢ melpapotikod eninedo S10popeTikes dadikacieg Asiavong Tov
ounpeciov dev giyov Kapio eTidpaon GTOVG CUVTIEAECTES WETATPEYILOTNTOS OTNV TEPKA
Bidyanus bidyanus, (Booth, 2000).

Avepuén twv mpoTwy vAdy

Ot Bropnyavieg mapacKeLNg oUTNPEGi®V 6TOYXEHOVY GTNV TOUPOY®YN EVOC OUOLOYEVOLS Kl
otafepoV LEIYHOTOC, L OMOTEAECHO TN PLOUNYOVIKY] OVTOY®VICTIKOTNTO, TNV o0& TOV
ATOdOCEDV TV EKTPEPOUEVOV 1YBD®V KOt TNV TOPOoYN VYMANG TOOTNTOG TPOTOVI®MY GTOVG
ayopaotés (Axe, 1995). Xe autd 10 oTAd0 Yyivetar ovauEN TOV GLGTUTIKOV Yl
npokaBopicuévo ypovo, HE TPOKABOPIGUEVN GEPE Yoo TNV TOPOY®YN €VOC OLOLOYEVOLG
LELYHOTOG, TOL GUUMNKTA TOL Omoiov meplEyovv Tnv 101 avaroyio ocvototikdv. Ta
yvootoyeio avaptyvoovtal pe pépog ybvaievpov mpv avapryBobv pe dAla Bpemtikd
GUOTUTIKA.

O mapdyovtéc mov emmpedlovv v opoyéveln tov pelypoatog etvar to péyeboc twv
copatdiov, 1o TAN00¢ TV coOpATIdiOV 6T HElY, 1] TUKVOTNTA TOVS, 1| PELGTOTNTA TOVG,
N VYPOGKOTKITNTA TOVG, TO NAEKTPIKO @optio kot to oynua tovg (Axe, 1995). T v
e€axpifwon g oAoKANP®ONG AVTAG TNG O1adIKAGIog YPNOLOTOLEITOL dEikTNG KATA TNV
avapiEn, 6mmg aArag. Ot avapeikteg TaEvopobvtal 6€ oVl TupTido aVIUEIKTEC Kol CUVEYELS

avapeikteg (Hardy & Barrows, 2002).

Klpatiouog

Eivar 1 dadicacio mov meprhapPavel Oeppikn Kot unyovikn eneéepyacio Tov pelypotog yio
TV TPOETOOGio Tov Yo ooumnén. I'ivetar pe atud oe BdAapo avadevong vmd mieon M
avotytd. H peiétn tov Skoch (1981) yia tov mpocdopiopd TV eTTOCE®Y d0QOP®V
emméEdOV KMUOTIoHoU pe atpd Oeppokpaciog 65 °C kot 80 °C oy dwadikacio cOurnéng
TOV UElYHOTOG amESEIEE, XPNOLOTOIMVTOG OEIKTES TG NAEKTPIKNG evépyetlag (Watt avd dpa),
TG 0 KAATIOUOG UE OTHO EMTPEMEL TV AVENGON TOV PLOLOV TOPAY®YNG Kol BEATIOVEL TNV
avOEKTIKOTNTO TOV GOUTNKTOV KATA TO YEPIOUO KOl TN LETOPOPA TOV TEAK®V CLTNPECI®V
(Skoch,1981). T'evikéd avtn n dwdikacio PBonda ) Cehotwvomoinon Tov audiov Kot

EVEPYOTOLEL LEPIKA SLOTPOPIKA GVGTOTIKA OTIMG 1) YAOLTEVN.

Zoumnén

O ot16)0¢ ™ cOUMNENG elval vo LETATPEYEL TNV OUOLOYEVH OVAUELEN TV SLOTPOPIKMV
GUOTOTIKOV O€ OTAOEPE COUATIOW LE QLUOIKA YOPUKINPLOTIKA TO OToio, TO KoBloTOOV
KOTAAANAQ yio T Stpoen. Y@dpyovv moAlol TpoOTOL Vo, TapoyBovy To GOUTNKTO T®V

OUINPECI®V LEPIKOT OO TOLE 0TTO10VG lvar ot ENg:
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Younnkrto pe ovumieon (oOuUmNén atpod) TPOKLITOVY amd Uio dladiKacio Tov avayKalet
éva, pelypo otnpeciov, 10 omoio €yl ektebel o atpd yo mepimov 5-25 devtepdienta
TPOKEEVOL Vo PBAcel 1 Beppokpacio mepitov otovg 85 °C kot 1 vypacia oto 16 %. X
ouvéyeln, 1o pelypo wbBeitor péca amd oméc mov Ppickovtol e €vo PETAAAKO KOPO Kot
KoPetanl Katd v €060 oto emBuunTod peyéboug pe petaAlikd koé6eTn. H mokvotnta tov
oopmnkTov Kupaivetar 0,5-0,6 g / cm® (Hardy & Barrows, 2002).

Youmnkto Enpng eEmOnong TpokHTTOVY YeVIKE pe TV 1010 dtodikacio 1 omoia, Ou®S gival
pev akplPotepn aAAG o €0KOAN GTOV EAEYYO TNG TLKVOTNTOG T®V GOUMNKTOV Y10, TV
emBount) TAELGTOTNTO Kot TNV TPOSHN KN VYNADY GYETIKG eMmédY Mrav. Emttuyydvetot
ue v avénomn g Oepuokpaciog tov peiyporog og 125 — 150 °C vad wicon Bolduov kot
mv avénon g vypaciog oe 20 — 24 % pe anotédecpo v L{elatvomoinon tov apdAov.
Méoa o€ o LETOAMKT Y0AvN GLGGMPELETAL TO Helypa pe popen {ounc. Ymd v migon
oL PBépovg To petypo 0dnyeiTol TPOg TOV HETOUAAKO KVPO OTOV UETOTPEMETAL O ATUOG OF
vypn popoen. Katd v €060 tov chunnktmv and tov kufo, n peimwon g mieong npokaiel
nayidguon 0é€pPog OTAL GUUMNKTA, 1) Omoio, €AEyyetol KatdAnAo Yo vo eEacealotel
ypfiyopn 1 apyh katafvdion. H mokvétta tov oopumtov sivon 0,25 — 0,3 g / cm® (Hardy
& Barrows, 2002).

Yto ovpmnkra paysipucng (universal pellet cooker), ypeldleton to peiypo kApotiopd pe
atud ywo 2-3 Aemtd, o omoiog {eAatvomotel To auvAio katd 50 % kot avédvel v vypacio
katd 16-18 %. H {ehatwvomoinom tov 60 — 80 % oaudAov emtvyydveton pe €vav toyd
otpogeio atov petodlhkd koPo (Hardy & Barrows, 2002).

Ta televtaio Puata g ddikociog Tapaywyng cunpecsiov givar o Bpvupationds pe
TPOYLOTI], QPOV KPLMGOLV TO GOURNKTO YO TNV OTOPLYN TNE TEPUTEP® JGAVONG TOV
GUUMNKT®V KOTE TN XP1oN Kot TN HETAPOPAL.

H avdyxn yo v Tpoypotomoinotn mototikod EAEYYov TV oitnpecioy, kabopiletal Bacikd
OO TN CULVEYN GVAYKT Yo TNV €VPECT KOl KOTOOKELY GLTNPECioV pe Opemtikd vAKA To
omoiat B KOAVYOLV TIC SLUTPOPIKES OVAYKEC TOV EKTPEPOUEVDV 1XOD®V pe yaunAdtepo
KOGTOG, OAAG Kot e HELMOT) TOV ¥POVIKOD SLOGTHUATOS Yol TV ENITELEN TOV EUTOPEVGILOV
peyébovg. ‘Etot yivetat yevikog ToloTikog EAEYY0G 0 0moi0¢ GLUUTEPIAAUPAVEL TOV EAEYYO TOV
HeyéBoug TV GUUMNKTI®OV, TNV ENMOTPOPN NG okovng omd v  dwdikacio. Tov
Opoppatiopod vy emavacOumnén, 1o €Aeyyo NG avauéng Kot TNV mTOKvVOTNTO TV
CUUTNKTMV.

H enwcdioyn tov cdummktov pe gvaicnta dtotpopikd cvotatikd omwg Ainn, évlvpa,
YPOOTIKES VAEG Kot Prrapivec, ta omoia mpocshiTovtal pe wekaouo etvat to televtaio frpa

NG S10d1KACTOG TAPUGKEVTC GLTNPECI®V.
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1.7. TPQTEX YAEX XTA XITHPEXIA

Ta kprTHpL Yo TV ETA0YH TOV SL0TPOPIKOV cvotatikdV givar o e€ng (Glencross et al.,
2007):

= Ta yopakmploTikd ¢ mpdtng YAng (ynukn ovotacn, petafAntoétnTa g

obvheong TOv Ko 1 TNy TPOEAEVOTG)

=  H 7entikdt T TOVG 00 TO EKTPEPOUEVO EIGOG

= H yeuoTikOTTd TOLG 0O TO EKTPEPOUEVO 100G

= H a&lomoinon tovg omd 10 eKTPEPOEVO €100C

= H eneéepyosio Toug 0T S1APOPA GTASN TAPUCKEVN TOV GLTNPEGIOV
YynAn motdtnto ortnpeciov dgv umopel va mapaydel amd pTwyéc o€ TolOTNTA TPAOTES VAEC.
Aldpopeg TpdTeg DAEG Exouv ypnoyomon el otn draTpoen TV YBv@V. ATo avtég eivar Kot

ot akoAovbeg:

Ix0vdaievpo ko 1y Bvélaro

To yBvarievpo Bewpeitor GNUAVTIKY Kol TAOVGLO TNYH TPOTEIVAOV GTO GLTNPECIO Y10 TOVG
100eg, elte elval capko@dyol N WAUEAYOl. X HEPIKA GLTNPECLOL PN CLLOTOLEITAL e
nocootd 50 % (Glencross et al., 2007).

H mowdtta tov 1yfvdievpov, n Topaiafr] Tov and TIC YOPES TPOEAEVONG KAl 1) TIUN TOV,
AVTITPOSHOTEDOVV TIG duoKoAieg oty ypnon tov oto sunpéoia (Glencross et al., 2007). H
T tov ybvdievpov Kabopilel KOTA HEYAAO TOCOGTO TNV TN TGOV CUINPECIOV Kol
oyetileTon pe v TN TS ooYog 1| OTola XPNOUYLOTOLEITOL OAO KOl TEPICCOTEPO MG LEPIKN
avtikatdotacn tov yhvaievpov (Fishmeal Market Report, 2009).

To 2004 n ethowa mopaywyn ybvdievpov aviabe og 7,05 ekatoppvpla tovovs. Ta endueva
xpovia e&artiag tov eavopevov El Nifio, peidbnke n mapaywyn katd 5.000.000 petpikong
tovovug egoutiog tng avénong tng Oepuokpaciog tov okeavav. To 2008 n mapoywyn
Ovdievpov frav yopw otovg 2.608.000 petpikovg tovove. H tun tov éptoce ta 700 $
avé petpkod tovo to 2006 ko ta 1000 $ ava petpucd tovo to 2008 (Tacon, 2004; Fishmeal
Market Report, 2009). To Ilgpod avtimpoownedel 10 25 % Tng TAYKOGUING TOPOYOYNS
yBvarevpov. H évtovn {nmon ybudievpov 1d1kd amd xdpeg TG ovaTtoAKkng Aciag, Omwg
n Kiva, 1 omoia aroppdenoe naveo omd 1.000.000 toHvovg yio TV KAALYT TOV OVAYK®OV NG,
BonBaer ommv avodwkn mopeio tov tipwmv tov (Hardy, 2006). Xtic yyBvoxaAliépyeieg M
ypnoornoinon tov 1o 2002 Arav 2.217.000 petpcoi téovor (Hardy, 2006). Mmopei va
avtikataotalel [e QUTIKEG TPOTEIVEG N TPWOTEIVEG LOVOKDTTAP®V OPYUVICU®OV Ol OTOlEg
OIKOVOUIKA KO S10TPOPIKE EYOVV SIUPOPETIKN ATOS0GM.

Yoy

Xpnotomodnke ®g myn TPOTEIVNG TO GOYIIAEVPO KOl TO GOYLEANLO, TG, omoia gival amod

TIC O TTAEOV KOOIEPOUEVEG EVOALUKTIKEG AVoELS Yo TO tyBudAevpo. Tlepi€yetl avTiBpentikd
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GUOTOTIKA T, OO0 LEWMVOLV T SaTpoPik] a&io Kot dnuUovpyel mpofAuata oty Téyn
(Glencross et al., 2007). H nepiektikdtntd g oe npwteivn eivor 518 g / kg. Metd ond
npoencEepyacio pe ™ dwdikacio g eEmbnong, oe touovpeg Papovg 9 g kal 50 g, ot
OelKTEG TNG MEMTIKOTNTOG NTOV TANGCIESTEPOL £OC KOADTEPOL OO OVTOV TOL 1YBLAAEVPOL

(Venou et al., 2006).

Kpappn
Xpnotomomdnke ¢ myn 7wpoTeiving 10  KpapuPfdievpo kot to  KpauPéiato. H

TEPLEKTIKOTNTA TOV KpopParevpov oe mpwteives kupaiveror and 32 — 45 % tov Enpov
Bapovg. "Exer ypnowonombei o towmovpo ko og yomwvéliko Aappdaxt (Lateolabrax
Japonicus). e pepikn avtikatdotaocn Tov ybvdievpov og mocootd 10 %, 20 %, 30 %, 40%
kot 50% ot deixteg g merTIKOTNTAG TG Tp@TEivg NTtav 87,5 %, 84,1 %, 77,9 %, 81,1 %
kot 80,0 % avtiotoyo og ohykpion e to 1yBvdrevpo to omoio giyxe 89,1 %. O cvvieleotig
avénong Papovg Ntav 3,46 %, 3,35 %, 3,15 %, 3,02 % xai 2,52 % o€ ovykpion pe TO
yBvdArevpo to omoio &iye 3,52 %, oto ywumwvéCiko AaPpdit Bapovg 8,39 o€ yBvoximPoig

(Cheng, 2010).

Aovmivo

Xpnowomonke To AOLVTIVAAELPO ®C TNYN TPOTEIVIG OTA OUINPECLO, HETA Oomd
npoenelepyacio pe v dwdwkacio tng e&mnong. H meplextikdTnTo T00 6€ MPOTEIVN
kopaivetar and 47,1 % éog 43,4 % kol oe Aimog omd 10,6 % €wc 10 %. Q¢ uepkn
avtikotdotaon tov bvdievpov pe mocootd 30 % ko 70 % oe meipopa yBudiov
néoTpoog Papoug 23g, ot deikteg NG TEMTIKOTNTOG TNG TPpWTEIVES NTav 92,5 % wat 94,5 %
avTioTtoya Kot S1EQEPOV ONUAVTIKG 6€ oyéon He to tyBudAievpo t0 omoio eiye 88,9 %. H
nuepnola avénon Papovg ntav 3,1 % kot 1,5 % avtiotorya oe oxéon pe to yybvdievpo To

omoio &iye 2,7 % (Burel et al., 1998).

Xapovm

Xpnowomonke 10 QUTPO TOL GEEPUATOG TOL YOPOLTOD OC TNYN TPWOTEIVIG GTA
ounpécta. H mepiektikdmtd tov o npwteivn eivor 35,84%, oe 0AkoOg U apvAovyovg
moAvcakyopiteg elvan 32,34% won oe Aimog 3,68%. Xpewdleton mpoemeEepyasio mpv
YPNOT TOL KOBMG TEPLEYEL TOVVIVES. (G HEPIKN OvVTIKATAGTOGT TOV tYBudAgvpov ce meipapla
AaPpaxidv Bapovg 90 g, ot deiktec g memTiKOTNTOG TG TPOTEIVIE NTtay 91,60 % xon og
tomovpes 88,87 %. Me ypnon amokAeloTIKA (BLAAELPOL O1 OEIKTEG TNG TEMTIKOTNTAG NTAV

95,87 % xa1 90,55 % avtictouya o Oeppoxpacio 25 °C (Nikolopoulou, 2008).

Mmiém

Xpnoomomdnke wg nnyn tpwteivng ota oltnpécta. H meplektikdtntd 100 08 TP®TEIVN

kopaivetor and 24,3 % émg 32,6 %, og aporo amd 33,4 % foc 47,5% kot o Almog amd
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0,8% émwg 4 %. Ilpoemefepydleton pe t owdikacioc g eEdOnong, kabhg mepiéyet
AvTIOPENTIKG GLOTATIKE (TavViveg). Q¢ HEPIKN OVTIKOTAGTOOT TOL 1YBudAevpov, ot deikTeg
NG MENTIKOTNTOG TNG TPWOTEIVNG LETA OO TNV TPOAVAPEPOLEVT| ENEEEPYUTIO OE TEIPOALLAL
havpakiov Bapovg 200 g ftav 88,3 %, oe ocvykpion pe 10 YyBvdAievpo, 6TO OMOi0 MTAV

95,1%, o¢ Bepuokpoacia 27 °C (Nikolopoulou, 2008).

Pefot

Xpnowomomdnke wg mnyn TpoTeivig ota outnpéota. H meplektikdtnTa T0V 08 TPMTEIVN
Kopaivetar omd 19 % émg 23 %, og aporo and 39,5 % wg 46,6 % kot og Aimog amd 4 % £mg
7 %. IpoemeEepydletal, kabmg mepiéyetl avIIOPENTIKA GLOTATIKA (TAVVIVES), UNYXOVIKE LE TN
dwdkacio TG amopAoimong kot Oepuukd pe tn dadikacio g e€dbnone. Q¢ pepkn
AVTIKOTAGTAON TOL 1YOVAAELPOVL, Ol JEIKTEG TNG MEMTIKOTNTOAG TNG TPWTIEIVIG HETE omd TNV
wpoavapepdpevn enekepyacio oe melpapo Aovpokidv Papovg 200 g frav 90,5 % oe
olykpion pe to ybvdrevpo oto onoio frav 95,1 %, oe Oepuoxpacia 27 °C (Nikolopoulou,
2008).

®ovvTovKL

Xpnoononke g povvrovkdievpo (hazelnut meal) oe crmpéoio Aappaxiov. Oswpeitat
mhovole, Ty TpwTEivov pe mocootd 40 % petd and ewdikn emefepyocio yio TV
amoudVmON Kol OTOUAKPUVOY TOV AMTOV. L€ UEPIKN KOl OAKN OVTIKOTOOTOCT UE TO
rOvdarevpo (0 %,7,5 %, 15 %, 22,5 % kot 30 %) dev mapatnpiONKaV GTOTIGTIKEG SLOPOPES
6T obVOeoN TOV COUATOG 6TO TEMKO PBapog, oe Aafpakia Bapovg 19,16 g petd amd 10
gfdopadeg mepapatikng mepiodov (Emre et al., 2008).

Eniong ypnoiponoodviar ®g S1atpoPikd GLoTOTIKG 0T GLTNPECLO TO GLTAAELPO, OO TIG

Cokég mnyég 1o Kpeat@hevpo kot to apotdrevpo (Glencross et al., 2007).
EZEQI'ENH ENZYMA QX ITPOXTIGEMENH YAH XTA XITHPEXIA

H dmopén tov eoyevav eviduwov ota oitnpéotia To omoia eival pun S10Tpo@ikd cToyeia,
€xel ®G 0TOYO TN PEATIOTONOINGT TNG EKUETAAAEVOTG TV SAPOPOV SLOTPOPIKDY GTOLYEIDV
T 07010 TEPLEYOVTOL OTO. GLITNPEGLN, KOTA TNV TEWYT Kat thv anoppdenon (Kolkovski et al.,
1993). To mpootiBéuevo vVAKG égovv v 1810TTO Vo avAVovy TNV TOLOTNTO TOV
TapayoueEVOL mPoidvtog (100eg) Kol va daTnpodV TV KOAN QUGIOAOYIKY KATUCTOOT TMV
yOv@V. XpNoYomolovvTal Kol Yo TN oTadepOTNTO TOV JPOP®V GITNPECIOV KATH TN
Bropmyavikn amobfkevon tovg 1 yia Adyoug vyevnic (Neeser, 2004).

Ta e&myevn évlopo mailovv avéntikd poAo ot daTpoPikn aéia TV SEop®V GlTNPECinY
pe v avénon ¢ omodoTikOTTag TOovg 1 TV avénon Tov TeEAMKoD Papovg TV
napayouevoy 1y0vwv (Kolkovski, 2001). Ta nepicodtepa omd avtd yavovv TV

dpaoTIKOTNTA TOVG o€ Beppokpacio dveo tav 65 °C, yio avtd 1 TpocHnkn Tovg yivetol pe
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YEKOOUO TOV GOUTNKTOV UETd T Ogpuikn kou T unyoviky eneéepyacio tovg (Hardy &
Barrows, 2002).

H amoppoenon tov apuvoéémv avéavetat pe v avénuévn dpoaoTikotTnTa TpoTeacmy. o
TIC TPWOTEACEG VIAPYOVV TPELS TNYEG Omd TIG 0moieg avtAovviol ®¢ eviupukd TpocHeTa Yo
Tov avBpomo kot ta didpopa {da cvunepiapfavopéveov Tav ybowov. Avtég eivar ot €€1¢:
Z®KN Iy OT®G 1 KOTOAGGCT a0 GUKMOTL PO0gd®V, Teyivn, pevivr, Bpoyivn. evikd opwg
ta {oa givar eToyn mnyn evidpov Adym Tov apyov puBuol avdmtvuéng tovg. EmumAéov
TIUN TOVG GTNV ayopd Kot 1 SUGKOAN e&ay@yn Tovg and Toug {mikovg 16TovE TV KoOIGTOUV
acOpeopn TnNyn eviopwv.

Dot Iyn yo e&myevn évlopo 6mog M Ppopelaivn Kot 1 Tomaivn kot didpopeg Puvec,
yopaktnpilovral amd tayvtepo pudud avaxktnong oe cvykpion pe tn {own mnyn eviouov.
Mmopei vo, tapaydei pio otabepn mocotnTa VDUV €TNGIOG, OAAA Yoo BlopnyovIK xpio
yivetol mopoaymyn HOVo avtdv to omoia £xovv BepamevTikég 1010TNTEG AOY® TOL UAKPOV
XPOVOL 0 07010 ATALTEITAL Y10 TNV TOPAYWMYT| TOVG,.

Miukpofiaxoi 1 egvdoxvttapikoi opyavicpol, og nnyn eoyevav eviduwv, Bempoldvior
KaAOTEPT TTNYN VOOU®V Y10, TN YPTON TOVS MG TPOCTIOEUEVE VAIKA oTo oltnpéota. Ta mo
cuvnbiopéva KpoPia Yoo TNV TopayY TPOTENCOV 0T Plropnyavia Tpoeipmy gival ta
Aspergillus oryzae, Aspergillus niger, Aspergillus melleus, Bacillus licheniformis, Bacillus
subtilis, Bacillus thermoproteolyticus, Rhizopus niveus (Neeser, 2004). Avtd ta. ukpdpia ta
omoia ypnotpomolovviol g mnyn eviipmv Bempovvtol evkora oty Eaywyn twv eviouwv
kabng yapakmpilovtal amd Toyd pvopd avamruéng kot ta évivpa Tov ToaPEyoLV
exkpivovtal €E®KLTTOPIKE. ZVVIoTATAlL 1| U XPNON TOBOYEVETIKOV OPYOVIGUAOV KOl M
KoAALEpyeLa, eEaymyn kot kabapiopog va yiverotl og aonmrikéc cuvOnkec (Neeser, 2004).

e YevIKEG YpaUEC Ta éviopa amd pukpofio mapdyovtor pe v e€ng dadikacio: Atotripnon
TOV TPOTOTVTOV, KAAMEPYELO LETA 0md EUPOMAGHO, UETPNOT TOV OYKOL TNG KAAAMEPYELNG,
GUYKOUION TOV UIKPOOPYUVICU®MV, OTOUAKPVVGT TOV KVTTAP®OV Kot TEAOG YPOUATOYPUPIKOC

kaboapiopde tov eviopmv (Neeser, 2004).
1.8. MEGOAOI YIHOAOTI'IEMOY HENTIKOTHTAX

Y71 HOVASES EKTPOPTG TOUMOVPUG Kol AaPPpaKiod 1 HEI®ON TOV KOGTOLG TMV GLTNPECIOV,
xopic v dmapén tovtdypovng ueimong g mopayopevng mocdtnTag bvwv, eivon
amopaitnTo va cuvodevetal amd Eva a&lomioto ogiktn Yo TV a&loAdynon Kat T GUYKPIoN
TOKIA®V GITNPEGI®V KOl GLGTATIKAOV T, OTTOI0 TEPIEXOVTUL GE OUTAL.

H mentikomta kot n evepyslokn aéio ToV STPOPIKAOV GLGTUTIKGOV OTO GLTNPECLa Eivat
kpunplo. Baon tov omoimv mapockevdloviar ta ovyypova ottnpéote. (Cho & Kaushik,
1990) kat ivon amapaitnta yio Ty ektiunon g datpoikng o&iag Tovg (Glencross et al.,

2007). Emiong n yv®doN NG MERTIKOTNTOC TOV OITNPEGI®MV, TNG MEPIEKTIKOTNTO TOVEC OF
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OpentiKd cLOTOTIKA, TNG ATOPPOPNONG TOV BPETTIKOV KOl 1] TN TOVG GTNV Ayopa €ivar ot
KaBopIoTIKOL TTOPAYOVTEG Yl TNV Oayopd KOTAAANAOL outnpesiov. Xvvoyilovtag Tto
mpoovopepBivia eiloote o€ BE0M VO KOTAVONGOLLE TN GNUOVTIKOTNTO TV PBabudv g
MENTIKOTNTOC TOV JAPOPOV BPETTIKOV GLOTUTIK®Y oTNV a&l0AdYNON TOV CITNPESIOV Kal
v KoOEpmon oEOToTOV SEIKT®V OTIC Plounyavies TOPUCKEVNG CLINPECI®OV Yo TNV
EMAOYN TOV OWTPOPIKOV GCLOTATIKOV TO OTOi0 ovTamokpivoviol o1 PloAoyiké,
OIKOVOUIKEC Kol TEPIPBOAAOVTOAOYIKESC UTOLTIGELG.

To €KOTOOTINIO TOGOGTO TOV GUVIEAESTH TEMTIKOTNTOG TPOKVMTEL OO TO YIVOLEVO TNG
Stpopdc petald g mMocHTNTOC TNG TMPOCAUUPOVOUEVNG OlOTPOPIKNG OVCIOG TV
ounpeciov pHelov TV TocOTNTA NG SUTPOPIKNG OVGiag TV TEPITTOUATOV et ekotd. O
aplBpdg o omoiog TPOKVTTEL SlIpEiTal HE TNV TOCOTNTO TNG OOTPOPIKNG OVGING TV
ounpeciov.

Ta amoteléopata To OmOio TPOKVLITOLY GO AVTOV TOV VIOAOYICUO OVTITPOCOTEVOVY TO
(QOVOUEVIKO GUVTEAESTH TEXTIKOTNTAG EVOG SLATPOPLKOV GLGTAUTIKOV.

O oVVTEAEOTIG TEXTIKOTNTAG TNG OOTPOPIKNG TPAOTEIVIG EIVOL TO TOGOGTO TNG TPWOTEIVIG, 1
01010 TETTETOL KO ATOPPOPATOL OTTO TOV OPYOVICUO Kot OEV EKKPIVETOL GTO TEPITTOWUOTAL.

O cVVTEAEGTNG HETOTPEYILOTNTOG OPILETaL MG 1 TOGOTNTO TOV KATAVOAMUEVOL GLTNPEGIOn

oe kg, n onoia ypnoingvoe yia va mopoydei 1kg 1ybvog (vomod Bapovg).
1.8.1. In vivo néBodot Tpocdtopiopov TG AEXTIKOTNTOS

o tov mpoodiopiopd ¢ mEnTIKOTNTAS iN VIVO vItapyovv 600 Pooikés pebodoloyikég
TPOGEYYIoELS, 01 0TOieG amoTeAoVVTaL ad TIG Gpeces Ko Eppecsss pebddovg a&loAdynong.
Ov éuuecec péBodol MPOGOIOPICUOD TNG TEMTIKOTNTAG HOG OIVOLV TO  QPOLVOUEVIKO
ovvieleot memtikdtrog (Glencross et al., 2007) o omoiog vmoloyiletar pe v
OVTIGTOTY(IOT TO®V AVOADGEDV TOV OPENTIKOV 0VGLMOV 01 OTOIEG TEPIEYOVTUL GTU GLTNPECLO, JLE
oVTEG TOV TEPTTOUATOV. H dtapopd petald tev d00 TIH®VY Eivat 1 GUVOAIKT] TOGOTNTO TWV
OpenTIKOV GLOTATIKAOV T omoia Exovv amoppoendel amd 1o éviepo. H aviictoiyion amottel
OVIUTPOCMOTEVTIKO OEtyol amd TO YOPNYOVUEVO GUTNPECIO KO OO TO TEPITTOUOTO KOl
delktn o omoiog mpootifeTtanl KATA TNV TWAPUCKELT] TOL GUINPEGIOL KOl OEV TEMTETOL
(Glencross et al., 2007). Avtn 1 Ty OVOUALETOL POIVOUEVIKOG GUVTELEOTNG TEXTIKOTNTOG,
AOY® ™G OmapEng evdoyevoDs TPOEAELONG VAIK®V, OTTMOG TENTIKMV eVEOU®V, GAGTOV TNG
YOMG, EVIEPIKAV VYP®V, Poktnpiov TG YA®PIdNS Kol ETPOVEINKAOV KLTTUP®V TOL
EVIEPIKOV OEPLLOTOC,.

Q¢ dgikteg ypnoonotovvtal to o&gidio tov ypwuiov (Cr0Oz) (Nikolopoulou, 2008), to
omoio ypnouonotleital cvyvd oto dratpoPikd mepduoto vootokailepyeumv (Glencross et
al., 2007) kou to o&eidio tov vrtepPiov. Emiong ypnowonotovvial kot evéoyeveis deikteg

OTMG 01 UKATEPYAOTEG TVEG Kol OEV-0d1AALTY TEQPA.
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O vroloyiopog yiveton pe v eéng e&icmon:
(%) Z.AIL op. = 100 — [{(% S&iKTN srmpicio = Y0 OEIKTN meprerpona) *

(% O reprropizov) T (%0 O suypioo) } * 100]
Omov, O: Opentikd cvotatikd Kot (%) X.AIL gp, : oyeTikdg deiktng TERTIKOTNTAG Yot KAOE
Opentikd cvotatikd (mpwteivn, Amoc, dpvio) (Nikolopoulou, 2008).
(%) Z.AIL gp, = [AIL gp, [1.I. — {A.IL. gp ITP.I * 70%} ]/ 30%
Omnov A.IL gp, ILI.: deikTng TENTIKOTNTOG GTO MEPALATIKO CLTNPESIO Kol
AL ep ITP.I: deiktng memtikdtntog oto npotuno curnpésto (Cho & Slinger, 1979).
H avtiotoiyion otic duecec pebddovg alloddynong e MERTIKOTNTOG ATOLTOOV OAN TNV
TOGOTNTO TOL YOPNYOULEVOL OUINPECIOV KOL TN OCLAAOYH] OANG TNG TOCOTNTAG TMV
TEPTTOUATOV.
Yrdpyovv tpelg pé€Bodor GLAROYNG TOV TEPITTOUATOV: AVOTOUIKT], EKYVAIOT KOl GUAAOYN
TV anofaiiopevev neptttopdtov. Katd t cviloyn Tov TEpITTOUATOV Le avoTopio Kot
ATOYOUVOGT] VITAPYEL TOAVOTNTO VITOEKTIUNONG TNG TEXTIKOTNTOS, AOY® TNG OTEAOVG TEYG
Kot TG mhavoTnTog LOAVVOTNG TOV GLAAEYOUEVOL JEIYHOTOC Le EVOOYEVEG VAKO. ADGKOAN
epappoletor og atedn yBvdia. Otav cLAAEYOVTOL TO TEPITTOUATA OO TO VEPO WE YPToM
TayidOV LITAPYEL SVVATOTNTA VIEPEKTIUNGONG TNG MEMTIKOTNTOS, AOYOV TG EKTAVONG TMV
Opentikodv ovotatikev (Glencross et al., 2007). H yprion kvlwvdpokmvik®v de&apevav
Oewpeiton oA Ko TPoTeiveTal e EIOIKEC EQPOPLOYEG OTO KATM UEPOG TNG OEAUEVIC Y10 TN
ovAroyn Ttov teprrtopdtov (Cho & Slinger, 1979; Nikolopoulou, 2008). O eyxMuaticpog
TV YOO@V Yo ypovik) mePiodo 7 muepdv pE To VIO €EETAON TMEPOUUATIKA OLTNPECL
epapuoletor amd tovg meptocdtepove epeuvntég (Glencross et al., 2007), (Nikolopoulou,
2008). O vIoAoYIGHOG TG TENTIKOTNTOS OTIC VOATOKAAAEPYEIEG EYIVE Y10 TPMTY QOPE amd

tovg (Cho & Slinger, 1979).
1.8.2. In vitro pé0odor TpocdLopIo o TG TEXTIKOTN TG

Ta televtaio ypovia yivetar 6o Kot TeplocdTEPO ¥pHon dedpwv in Vitro pedodwv
TPOGOLOPICUOD NG TEMTIKOTNTAG, Ol OMOieg eivol evaAloKTIKEG Yoo TOvg iN Vivo
TPOGOIOPIOUOVE TNG TEMTIKOTNTAG TNG TPOTEIVNG KOl GAL®V SATPOPIKOV GUGTOUTIK®Y, Ao
g eviupIKIG VOPOALONG WG TPOCOLOIMONG TG dtadkaciog g méyng oTovs 1yBves. Ot
eQapHOYES evEUIIKAG VOPOALONG YpNOoLLOTOONKAY, amd TOV AVOPOTO TPAKTIKG, ODOVEG
TPW Y10, TNV TPOTOTOINGCT TV AELTOVPYIDV KOl TNV OAANYN TOV OPENTIKOV 1010THTOV TOV
TPOTEVOV TOV TPOQIU®OV LE OTOTELECUO TNV TOPOY®YN TAPUOOCIOKADV TPOPIH®V
(Spellman et al., 2003). Tevikd n evQoukn mpmtedlvon £xel anodeytel mwg avEdvel v

SAVTOTNTO TOV TPOTEIVOV, TPOTOTOLEL TIC 1010TNTES CEAOTIVOTTOINONG KOl YOAOKTOTOINGNG
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TOV TPOTEIVOV Kol erevbepdverl Proevepyd mentidia (Spellman et al., 2003). Ou in vitro
€G0S0 TPOGIOPIGHOD TG MENTIKOTNTOC GTNV TAEWOYNPIO TOVG YPTOLUOTOIOVV EUTOPIKA
évlopa. H Anym mentikdv eviOu®v amd TURUATO TOL TEXTIKOD GLGTHUATOS TOL AaPBpakion
yivetan petd and €1dkn eneEepyocio. Evoswctikd napovsialovral ot eEng pébodot:

* H Lazo single- enzyme péfodog (Lazo, 1998)

Xpnowomotet Bpuyivn kot Paciletor oty avénon tov emmédov PH katd ™ didpkelo NG
avtidpaonc.

Yyetikn mentikotnta g tpwteivng (RPD) = [(-APHosvstwmcs)- (-APHcasein)] X 100
Xpnoomrodnke og

Tapido Penaeus vannamei (Lazo, 1998)

IpwiCovoa néatpoga (Oncorhynchus mykiss Walbaum, 1972), (Fenerci, 2005).
Symphysodon aequifasciata (Chong et al., 2002).

* Xp1fion akwnroromuévev tentikav eviouov (IDEA)

H nentucomnta D = Alg- Alayg / AN 540 - AT

Yrohoyilel Tovg menTIdKoVE dEGUOVG 01 070101 VOPOALONKAY PacilOuevn cTov
TPocdlopiond Tav ehebbepmy apvopddwy pe thy avtidpoon O-phthalaldehyde.
Xpnoomrotovvtal d00 PloavTidpacTipes: 0 TPAOTOS Yo, OEWVN TEYN UE TNV TTEWYivn Kol o
3eVTEPOC YO TV OAKOALKN TTEYN UE TN Bpuyivn, T yopoBpuyivn kot dAAEg TETTIOAGEC.
Xpnouomodnke o€ d14popeg TpoPES PLTIKNG Kot {mikng mpoéhevong (Thresher et al.,
1989).

* H pébodog pH-stat n omoia Ba ypnoponomBel otnv mapovoa perétn ypnoiponomdnke yo
TPOTN Popd oToVg 1YBVEG TO 1994 amd tovg Dimes kot Haard (1994) yio tov mpocdiopiopd
NG MENTIKOTNTAG TG OLOTPOPIKNG TPMTEIVNG 6T0 colopd. H apyn g pebddov Paciletan
otV avbopuNTN TPOSANYN TPOTOVI®V Ao TIG EAEVOEPES APVOUAIES TTOV TPOKVTTOVV OO
TNV VOPOAVCON TOV TEXTOIKOV deoudv. Otav 1 VOPOALCT TOV SECUDOV TPUYUATOTOLEITAL GE
aAkaAo pH avtod €yel cav amotédespa ™ peimon Tov pH g avtidpaong. O apBpoc tov
OOTIOUEVOV TEXTIOIKAV SEGUDV VTOAOYILETOL 0O TO TOGO TG PACTG TOL ATAITEITOL Yo
T Swtrpnon Tov PH tov pelypatog og otafepod enimedo KaTd TNV S1APKELL TNG AVTIOPOOTG
(Spellman et al., 2003).

O Babuodg g evlopukng vopdivong (DH) opiletor mg t0 1060616 T0V GLVOAIKOD aP1OUOD
TOV TENTIOIK®OV decpmv og pia mpoteivn (Adler-Nissen,1986). Avtdc vroloyiotnke pe Tpeic
uebodovg, TNBS, OPA kot pH stat. Atapopég oto Babud (DH) avtdv tov tpiov pedddwv
&yovv mapotnpnOei, pe amotérecpo n alomotio g kGOe peBOSOV va SLUPEPEL AVALOYA e

TOV TOTO TOV ¥PNCIUOTOIUEVOL £VEDOV Kal To €idog Tng mpwteiveg (Spellman et al., 2003).
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EmmAéov ypnoyonotodvtal vk, n uéBodog Hsu multi-enzyme o n pébodog Saterlee
multi-enzyme yio tnv a&loAdynon g menTikdTnTog TOV datpoPikdv tpoteivdv (Chong et
al., 2002).

1.8.3. [TAcovekTnaTo Kol HEWOVEKTHROTA KAOE nedodov

Yt in Vivo ugbddovg vmoroylopoD NG MEMTIKOTNTOG, Ol GLYKPIoelS HeTOED ToV
OTOTEAEGUATOV Y100 TO (POLVOUEVIKO GULVIEAESTN MENTIKOTNTOG TPEMEL VO EPUNVEVTOVV
TPOGEYTIKA, EMELON TO SLPOPETIKE OTOTEAESUATO TO OTTOl0 avagEpovTatl ot PiAoypapio
GYETIKA 1e avTO TO BEpa amokAivouy Kot avt) 1 amdkiion Bo propodoe va amodobel oTic
SLOPOPETIKEG GUVOEGELG TV TEPALATIKAOV CITNPECIMV KOl KUPIWE GTNV TEPLEKTIKOTNTO TV
TMEPAUATIKDY GLTNPECIOV OE [N TENTOUEVA GTOLYElR 1 oTOoryelo He YOUNAN TERTIKOTN T
6mog to auvro (Nikolopoulou, 2008). Emiong pmopei va o@eiloviolr 610 OGO TOV
AVTIOTPOPIKGOV oTotKelmv, oTig TeYvoloykég HeBddovg ol omoieg ypnotponotobviot yio
eneepyacio TOV GLGTATIKOV TOL G1TNPEGiov 1 61N LEBOSGO GLAAOYNG TEPITTOUATOV.

Mo GAAN Tapdpetpog 1 onoia pwopel v eEnynoet Tig dopopés Petalld TV HeAETOV glval
TOL TEPOUATIKA HEBOSOAOYIKA GPAApOTE KOOMG Ol HETPNOELG TEMTIKOTNTOG Elvar avakpiPeig
kot ava&lomoteg ota in vivo mepdparta. [epapotikd ocedipata Bo propodcav va
TPOKANHBOUV 010 TPOMO TPOGANYNG TOV GUINPECIOL KOl OTOPBOANG TEPITTOUATOV OF
dupopeg Beppoxpaciec Tov vepov. 'Exel amodewytel, 6t1 1 peimon 1oL QOIVOUEVIKOD
ouvtereoT TenTIKOTTOG e€antiag Tng peiwong g Bepuokpaciog, opeiletal otn peimon
Mg TPOGANYNG TOL oltnpeciov 1 omoiol emNPedleETOl ONUOVTIKG HE TNV OAAAYN TNG
Oeppoxpaocioc (Kaushik,1980). Eva cvveyég yapoxtmplotikd eivor 1 peiwon tov puiuov
HETAKIVIONG TOV GITNPEGIOL KOTO UNKOG TNG TEMTIKNG 000V, e&autiag tng peimong g
Oeppoxpaciog. Amd TV GAAN TAELPA OU®G, T TOPAUOVI] TOV GITNPEGIOL GTO TEMTIKO
GUGTNIA Y10, LEYUADTEPO YPOVIKO SLAGTNUO ATOlUIDVEL TN UIKPT GT0S0TIKOTNTA TEYNG G
wikpég Bepuokpaocieg (Fauconneau et al., 1983).

H peimon mg dpactikomtoag tov evidpmv cg younin Oepuokpocio vepov, 1 €vO0YEVNC
OTOAELD. OTO £VIEPO OVO YPOUUAPLO TEPAUOTIKOD Gltnpeciov, 0o  pmopovoav vo
TPOKAAECOVV TN HEIMON TOL QUIVOUEVIKOD GUVTEAECTN MEMTIKOTNTOG UE TN MElmOoN NG
Oepurokpaciog. Xe TEPITTOOT YOUNANG TPOCANYNG TOV GLTNPEGIOV Ol EVOOYEVELG OTTMOAEIES
TOL EVTEPOVL WMOPEL VO OVIUWTPOCMTEVCOVY HEYOAO TOGOOTO T®V OmofAnT®vV. AL 1
enidpaomn Bo 0dnyovse o1 peimon Tov pavopuevikod cuvieheoth nentikotnTog (Azevedo et
al., 1998).

To evdoyevohg mpoéhevong LVAIKA, o€ iN VIVO Telpduato pétpnong g TERTIKOTNTAG,
vroloyifovtal pe T p1on SOKIHLAGTIKOD GLITNPEGIOL YVMGTNG TEXTIKOTNTOG N LE T XPNOM

SEOp®V JATPOPIKAOV EMITESDV £MC KOL TOV VIOAOYIOUO TOVL emimedov pundév. Avtn 1

34

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



Stapopd LETOED TOV (QUIVOUEVIKOD KOL TOL TPOYLOTIKOU GUVIEAECT| MEMTIKOTNTOG Eival
TOAD UIKPN OTIC MPMOTEIVEC, oTO MmN Kol 0TOVG VOOTAVOpOKEG G GUYKPLON HE GAA
ryvoototyeia (Sugiura, 2000).

11g in Vitro pebddovg o1 VITOAOYIGHOL TN MEMTIKOTNTOS EPYOOTNPIAKE, GTO GVVOLO TOVG
Bewpovvtanl TpaxTikég HEBODOL, Yo TNV EKTIUNOT NG TOTNTAG TOV GUINPECI®V 1 TNV
exTipnon g dadikaciog g téyng otovg 1yHveg (Dimes & Haard, 1994).

H avénuévn katavonon g vyeiog tov yfovmv Ko g e£aopdiong g gunuepiog Tovg
KkaBdg Kot 1 vapén NOKov SIMAMUOTOS MG TPOG TOV TPOTO AVTILETMOTIONG TOV Y Hd®V KaTd
1 S1APKELD. TV TEWPAUATOV NTOV TO, KivTpa Yo v eEEMEN Tov pebddwv in vitro (Tacon,
1995; Alarcon et al., 2002). H dwdwcacio a&loldynong kot pétpnong peydiov optbpon
OPENTIKOV GLGTUTIKAOV TO OTOI0 YPNCIUOTOLOVVTAL 1| EVOEYETAL VO Ypnoionombody ot
oumpéoln, enoeereital and T Tpocpateg e&eliéelg oTic drpopeg LeBOdOVE TERTIKOTNTOG
in vitro yw ta ortnpéota (Alarcon et al., 2002). H pébodog in vitro et to mieovéktnpo Twv
YPYOPOV OTOTEAEGUAT®V, EDKOAT GTN ¥PNON KOl pe tKovomomtiko koéotog (Rozan et al.,
1997), (Alarcon et al., 2002). H in vitro péBodog pétpnong g mentikdmrog Kodotd
duvatn Tn AemTopepr] HEAETN TOV SPOP®V TPOIOVI®OV KATH TNV OGPKEW TNG TEYNG, M
omoia eKTeAEiTOL VIO d1apopeg cuvOn ke eykhpaticpod (Messman & Weiss, 1994).

H pébodog pH-stat eivar owovopikn, apod Paciletol oe otkovoukd e£omMopud Kot eonva
OVOADOIO Kol SIOADUOTO Yo T ¥PNON Kol TN HETPNON TNG METTIKOTNTOS OT®G EMIOMG
umopel vo ypnowomombovv Kot GAAeg eumopikég myég evibuwmv mowkiing {mikng
Tpoérevong otav dev eivar dabécipa Eviopa ybv@v | N HETAPOPA TOVG EIVaL AGVUPOPT
OIKOVOUIKA (OTTOGYOANCY| EXTAEOV TPOGMOMTIKOV, VYNAN T KOLGip®v kot ENpod miyov,
dbeoudtra Tov KatdhAniov ybdwv) (Alarcon et al., 2002). Xe avtibeon 1 in vivo
uébodog amattel ekTpe@OUEVOLS 1yBVeC VIO eAeyYOUEVEG GUVONKEG EKTPOPNG TPAYUL TO
omoio mpoimobétel Swbeoipudmra Se&apeEVDY EKTPOENGC, CLOTHUOTO TAPOYNG VEPOL,
GUGTNIO GUAANYTG TTEPITTOUATOV, OVTAIEG, EAEYYXO TEPIPOAAOVTIKOV TOPAUETP®V, OTMS M
Oeppoxpacio, 1 clotoémTa, To PH Kot Hapén e£e1d1KELUEVOD TPOCOTIKOD.

Mo 6Aovg T0Vg TOpaTAve AOYOVE 010 TANIGLO TNG TOPOVoHG JATPINg TPOTAGSETAL M
mepatépo aflohdynon g ueBodov pH-stat, mpokewévov va tpomomomnBel kol va
BeAtiotomonBel kal va cuopmeptAdfel Tic TePPOALOVTIKEC Kot BLOAOYIKEG TOPAUETPOVG TOV

EMNPEALOVY TNV TETTIKOTNTO TOV UECOYELOK®V €100V 1yBvwv (Aufrere et al., 1988).
1.9. XKOIIOX THX MEAETHX

* Avantoén ko Bertimon g pneboddov pH-stat yio Tov mpocdopiopd Tng TEXTIKOTNTOG TG
STPOPIKNG TPOTEIVIG 0TO AdPpdkt HE TPOGOUOI®ON OAPop®V TEPIPAALOVIIKOV Kot

Bloroyikdv mopapuéTpov Ommg aratotnta, Beppoxpacio, pH, mponyoduevn 6&wvn wéym,
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evlupkd TPoPIA Kol GLYKEVTIPWOGT] TOV VITOGTPMUATOC YPTCLUOTOIDOVTAG OVATTUGGOUEVT LN

YPOLLUIKT GUGYETION.

* MeA&Tn NG EMOPACTG TOV TAPUTAV® TEPIPOAAOVTIKGOV KOl BLOAOYIKOV TAPOUETPOV GTO
Babuod g avtoidpdivong Kot TG eVOLUIKNIG VOPOALGNE YPTCUOTOLDVTAG TI GTOTIOTIKN

K0l TO S10pOPIKO AOYIGUO, VIO LOPPT OVOTTUGGOUEV®V EEICOCEMV.

* Epoppoyn g pneboddov yoo v a&loAdynon TEPAUOTIKOV GLTNPECioV Ue Jdpopeg
peboddovg emelepyonciog 0omPlOV OC ANYH TPOTEIVAOV KOl GUYKPLON TOV OTOTEAEGUATOV

TENTIKOTNTOG IN Vitro pe drabécipong deikteg memntikdTnTAG iN VIVO.

* Epapuoyn g pebddov e mepapatikd olTnpécio. EUTAOVTIGUEVO E OVOGLUVOVAGUEVOL
évlupo Kol GUYKPIoT] TOV OTOTEAECUATOV TENTIKOTNTAG PE PLOAOYIKEG TOPAUETPOVG, OTMOG
ouvtereoT] avénong tov PAPOvg KOl GUVTEAESTH EKUETAAAELONG TOV GITNPECIOV GF

TOIMOVPEC Ol OTOIEG CITIGTNKAV LLE TO GLYKEKPLUEVO GLTNPESIO.
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ANAIITYEH MEOOAOI'TAX [TPOZAIOPIEMOY THX ITEIITIKOTHTAX
AIATPO®IKQN ITPQTEINQN IN VITRO
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KE®AAAIO 2

ANAIITYZEH MEGOAOI'TAZ ITPOXAIOPIZEMOY THX ITEIITIKOTHTAZ
AIATPO®IKQN ITPQTEINQN IN VITRO

2.1 EIXATQI'H

O TPocdI0PICUOC TG TEXTIKOTNTAG EVOC GLTNPEGIOL GE SLOPOPETIKES TEPPAALAOVIOAOYUKESG
ouvOnKeG Kot VO SPOPETIKA PUGIOAOYIKA KoBeoTMTO, €ival TO TPMTO Prua ywo TNV
a&lorldynon tov Pabpov frodabecidtntag Tov Yo kébe {owvtavo opyovioud.

[No Tov mpocdopiopd e TERTIKOTNTAG TOV OPETTIKOV GUOTATIKOV EVOC GLTNPEGIOV EYOVV
avamtoydel drapopetikés pébodot in Vivo kar in vitro. Av kot ot pebodoroyieg in vivo
YXPNOOTO0VVTOL EVPVTEPQ amd eKElveS iN Vitro, eival ypovoPodpec, amartodv peydio apBpud
YOPLUDV KOl OTUOVTIKEG dOTAvEG 68 e£0TAMGUO Kol avOpodmvo duvapkd kot Pacifovtal og
TOPUOOYES TTOV GE TOAAEG TEPUTTMGELS ELGAYOVV AAON GTOV TPOGIIOPIGUO TNG TENTIKOTNTUGS.
AgdOUEVOV TOV TAEOVEKTNUATOV KOl PEWVEKTNUATOV OV Tapovotdlel kabe pébodoc, €vag
av&avouevog apudg peretdv (Alarcon et al., 1999, 2001, 2002; Chong et al., 2002;
Fenerci, 2005), Baciletar o pebodoroyieg in vitro xau emysipei va avadeilel tig avaroyieg
TOVG e TG uebddoug in vivo. Ta mheovektipoTo TG xpnong uebodwv in vitro sivai o1t ivan
OIKOVOUIKEG EVKOAEG OTNV EKTEAECT], OEV OmaTOVV UEYOAN emévdvom o eEomhioud, yapio
Kot avOpodmvo duvapkd kot Tapéyxovy ypryopo kot aglomioto aroteléopato (Rozan et al.,
1997; Alarcon, 2002).

Mia amd Tig mo evilopipovoeg in Vitro teyvikég, sivar M péTpnon g TPOTEIVIKNAG
VOPOAVONG UE XPNoN TOL cvoThuaTog pH-stat To omoio avartiydnke and tovg Pedersen kat
Eggum (1983) ota epyactipia tng Carlsberg. H pébodog avt £xet amodetydei axpiprg oty
mpOPAeYN G MERTIKOTNTOS TOGO TV AVOPOTIVOV TPOEAOV 0G0 Kol TV (®OTPOP®V
dapdpov yepoaiov Comv (Rich et al., 1980; Nocek, 1988). Ou Dimes ka1 Haard (1994)
mpdtEWVOV TN ypnoiponmoinon g oty afloAdynon TV GuTNpPeci®vV TOV GOAOHOL Kol
TOPEiYOV TO TPAOTA TEWPUUATIKA OESOUEVA Y10 TN CLGYETION TNG GLYKEKPLULEVNG HEBBdOL e
GAleg pebddovg Tposdlopiopod mentikdTTag 610 colopud (Dimes et al., 1994). H uébodog
BacileTatl 6TOV TPOGIIOPIGHO TOL TPAYLOTIKOD APlOLOD TEXTIOIKMV JECUDV OV O10.GTMVTOL
KoT@ TN Oldpkeln NG ovtiopaong, ovvoyiloviog OAeG TIC AVTIIOPAGEIS TPOTEIVIKNG
amowkodounong (Spellmana, 2003). O Babuodg evlouikng vépoéivong (DH) opiletar wg
MOGOGTO TOV GLVOMKOU 0plBHoy TOV TEXTOIKOV OECUDV O MOl TPOTEIVY Kol
OVTITPOCHOTEVEL TOV GUVTEAEOTY TEMTIKOTNTOG TG dlatpoPikng mpoteivig (Adler-Nissen,
1986). H vdpoivon Tov TERTISIK®V SECUDV EYEL GOV OTOTEAEGUN TV OTEAELOEP®OT T®V
TPOTOVIOV 610 TEPPAALOV TV 0pydvaV Tng mEYNG Kot T peiowon tov pH g avtidpaong.

O 0p1BUdc TOV TENTIOIKMV SEGUMY TOL SOCTAOVIOL VITOAOYILETOL OO TO YPALUUO-IGOSVVOLLL
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Béong mov amattovvTon Yoo va drotnpnBei To pH otabepd katd ) didpkela TG avtidpaong
(Adler-Nissen, 1986). Ano to 1994 émg onuepa, n uébodog £xer ypnowonombel yio Tov
TPOGOLOPICUO TNG TEMTIKOTNTOC SUTPOPIKMY TPOTEIVOV 6€ d1dpopa. £idn ybvwv (Alarcon et
al.,, 2001; Ezquerra, 1997), evd mpdoeota, ypnoponomdnke kot yio n Peitimon 1ng
TOPOYNG OTPOPIKAOV TPOTEIVOV HE UIKPOKAWOVAEG GE VeAPO ATORO TOUTOVPUG WE TN
BonBeia mpwteivikng vdpoAvong (Alarcon et al., 1999). H enéxtaon g ypnoylomoinong g
teyvikng pH-stat pe mentikd évlvpa yBdev kol n Pertioon g ®oTe va TPOCOUOIAlEL TIC
ouvOnkeg In VIVO amoitel ) pEAET] OAOV ODTOV TOV TAPAYOVI®OV TTOL €xnpedlovv v
TENTIKOTNTA, IN VIVO.

ATpo@ikd  TEPAPOTO  TPOCIIOPIGHOD  TETTIKOTTAG N VIVO  ©6€  S10pOpPETIKEG
nepParlovtikéc Kot ProAoyikég cuvinkeg, €de1&av OTL 1 TERTIKOTNTO, EXNPEAeTol amd ™
ovvbeon kal Tov Tpoémo emelepyuciog TOV TEPAUATIKOV GITNPECIOV, T HEB0S0 GLAAOYNG
TEPITTOUATOV, TNV TPpdSAnym tov otnpeciov (Rust, 2002), to gidovg Tov 1yHHOg Kot ™)
dpaoTtikoTnTa TOV eviduwy, T Oeppokpacia kot v adatdmra. Evdeiktikd, to nuepnoio
UEYOADTEPO YELUO WHEUDVEL TOV GUVTEAESTN @awvouevikng memtikotntog (ADC) yuw ta
nePlocoTepa apvolen Kol TIC OAKEG mpwteiveg oty méotpoga. (Hudon, 1985). H
TMEMTIKOTNTO TOV TPOTEVAOV Elvar vynAdTEPT otV TEGTPoPa 6Tovg 18°C amd 61t 6Tovg 9°C
émg 15°C (Cho & Slinger, 1979). H vynAn olototnta oty néctpo@o. £xel amodeydel 6Tt
UEUDVEL TNV TOTEAEGLATIKOTITO ATOPPOPNGNG TMV OLULTPOPIKDV TPMOTEIVAV.

Ye avtd T0 Kepaiowo mapovoidleTor M avamtvén g pebodoroyiag pH-stat ywo to
TPocdlopond in VItro g TETTIKOTNTAG STPOPIKDV TPOTEWVOV 610 AoPpdxl, n omoio
meptropfavel ) pekétn g enidpaocng Tov pH, g Beppokpaciog kot TG oA0TOTNTOG GTO
pLOUd avtToidpdAivong Kot eVIVUIKAG VOPOAVGNG TOV SOTPOPIKGOV TPWTEIVOY. [ v
avantoén g pebodoloyiag ypnoipomomdnkay ekyviiopato TERTIK®V eviOU®V 0omd TO
AaPpakt yvootmg dpactikotntag. IIpokeévov va TpoGOUOaGTEL 1 SIOPOPIKT TPOGATYN
TPOONG KOl TOPAY®OYN TERTIKOV eviOpOV omd dtopo ot dtopo, 1 uébodoc mepiélafe
UETPNOELS GE €va PEYAAO €DPOC GLYKEVIPOGCE®MY TPOoePNG. Téhog, OAeg ot afloTikég kot
Plotikéc mopdpeTpol mOL PEAETHOMKAV ypNCILOTOMONKOY Yl TNV KOTOUGKELY €VOG

HoONUOTicod HOVTEAOD LE SLVOTOTNTA TPOYVMGNG,.
2.2 YAIKA KAI MEG®OAOI

2.2.1 Hepapotikos Xyedloocuos

Mo v avartoén g pebodoAoyicg TPOOIOPICUOD TNG TEMTIKOTNTOS OLUTPOPIKDV
TPOTEIVGOV N Vitro ypnoyoromdnke povo éva mepopatikd oitnpécto (CB), mov mepieiye
povo ybvdievpo wg mnyn mpoteivaov (Ilivake 2.1). H avammoén g pebodoroyiog

nepledpPoave 600 pacelc:

39

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



1. Melét g petafoAing Tov Pabpod avtohdpoAvcnc TOL GLYKEKPILEVOD GLTNPEGIOL VIO
Kopowvopevo pH, Beppokpacio Kot aAaTOTNTA.

2. Melétn g petoPoAng tov Pabpov  evuUikig VOPOALONG TOV  GUYKEKPUYEVOL
oumnpeciov vd Kopovouevo pH, Beppokpacio, aAATOTNTO Kol EKYOAGCHO TETTIKOV
evlopov kabhg kot HeAETN NG eMidpaong 0EVNG TPO-TEYTG.

Ot TopdpeTpol mov peAethOnkay givol yvootd 0Tl emdpovy oTr Sadikacio Tng TEWNG Kot

oTN S1APKELD TOV TEWPAUATOV KOPAVON KAV 08 emineda TOv TPOGOOLALovV TIG GUVONKES IN

VIVO Kotd TNV eKktpo®n tov AaPpaxiov ot Mecoyeio. Emmléov, Oleg ov petprioeig

devepynOnkav oe évo peyaio gbpog avaroyiog pg otpo@ikng tpwteivng / U mpwtedong

TPOKEPEVOL VO TPOGOUOLOGTOVV Ol UEYOAEG SLPOPOTOUWCELS MOV TOPATNPOVVIOL GTOV

TENTIKO coAvo e&outiog TG SLQOPOTOUNUEVIC KOTAVAAMGNG TPOPNG KOl TOPUYDYNG

TENTIKOV EVEOU®V amtd GTOpHO Gg ATOUO.
2.2.2 Ay axatépyactwv ev ouIK®OY EKYVIIGUATOV

INa v zpostolpacion eKYVAMOUATOV TERTIK®OV eviOUOV ypnoyomomdnkay AaBpaxio
Bapovg 129-407g g ybvokaAlepyntikng povadag Xerdvia AE, to omoia extpépoviay €
TAMTOVG 1YBVOKAW®POVC e GLTNPEGLO TOL TEPLEIYOV OLOUPOPETIKNG TPOEAEVONG OATPOPIKES
apoteivec (ITivakag 2.2). And 1o Aofpdxio ATOHOVAOVOVIOV O TMENTIKOG GOANVIC,
OTOLOKPOVOVTIOV O ATAOONG Kol GUVOETIKOG 16TOG OV TOV TEPIPAAAEL KOl OTN GLVEXELL
Stoympilovtov To oTopdyl Kol To TOVAMPIKA TVPAA, kabapilovtav, spfontilovtav oe vypd
alwto Ko amobnkevovtav otovg -80 °C. To ctoudyt Kol To TVAMPIKE TVPAE OTOTEAOVGOV
YN 0EIVOV KOl OAKOAKOV TPOTEACHV, AVTIGTOLYOL.

Ta delypoto otopdyov opoyevoromdnkay punyovikd (1:10 w/v) oe ddH,0, evd ta muimpikd
ToeAd (100 mg/ ml) oe pvOuiotikd didivpo 50 mM Tris-HCI, pH=7,5. To vrepkeipevo
OTPOUO. ATOpOVOONKE PETE and guyokévipnon otig 1600 rpm yia 30 min otovg 4 °C xon
amobnkevnke otovg -80 °C vyio mepartépm evlvuikr avdivon. OAn n dwdwocio
TPoETOOGinG TV eVILUIK®OV eKYLVMOUATOV, Tpaypatonombnke avotnpd otovg 0 — 4 °C,
®OTE VoL amoPeLYHoVV TLYOV ATOAELEG TNG EVEVLUKNG OPUCTIKOTNTOG.

H ovykévipwon oMkng d1aAvTG TPOTEIVIG TV EVILUIKAV EKYVAGUATOV, TPOCIOPIGTNKE
pe v puébodo (Lowry et al., 1951), Baoer npdTumng KopumvAng aABovpivng amd Bodvd opod
(BSA).

2.2.3 Métpnon ev ouIkig OpacTIKOTHTAS

H pétpnon mg opoaoTikdTToG TOV OMKOV OEVOV TPOTEAGHOY TOV GTOUAYXOL Ol OTOiEg
ypnopwomombnkayv katd v 6&wn mpo-méyn, £ywve odpeova pe tov Anson (1938), ue
xpron 0,5 % awpoceapivng wg vrdotpopa, oe pubuotikd dddvua 0,1 mM glycine-HCL,

pH=2,0. H dpaoTikOTNTa TMV OMKOV OAKOAIKOV TPMOTENCHY Ol OTOIES YPNCILOTO ONKaV
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ota wewpdpota evOUUIKAG vdpdIvong, petpinke copewva pe Tov Garcia-Carrefio (1992), ue
xonon 1,5 % alokaleivng og vadotpoua, oe pubuotikd Stéivpe 50 mM Tris-HCL,
pH=9,0. H amoppdéenon tov vmepkeipevon kataypdpovray ota 280nm xotr m povada
evlopkng dpaoctikdtnrag opiletar wg 1 pg tvpocivng, to omoio amelevbepovotay kabe
AETTO, LE TN YPNOMN EVOC E101KOD GLVTEAEGTY omoppdPnong 1280/M/cm.

H dpactikotnta g Opvyivng tpocdiopiotnke pe yxpnomn 0,5 MM BAPNA ¢ vtocTtpopa,
oe 50 mM Tris-HCI pvBuotixd didAvpa, pH=8,2 ka1 ue 10 mM CacCl,, ota 405 hm

(Bernard et al., 1961). Mua. povado. eviopukng dpactikdtnrag opiletar mg 1 nmol p-
nitroanilide to onoio eAevBepmdveTor avé AETTO YPNGIUOTOLDVTAG GUVTEAESTY QITOPPOENOTG
8800 M/ cm.

O  (QUCUATOQMTOUETPIKOC  TPOGOIOPICUOS  TNG  OpUoTIKOTNTAG TNG  YLHoBpuyivig
TpaypoToromOnke ocopemvo. pe Toug Asgeirsson kor Bjarnason (1991), kataypdagovtag v
vdpoivon 0,5 mM BTEE oe 44,4 mM Tris-HCI pvOuotikov dwoivpozog, pH=7,8 pe 55,5
mM CaCl, ot 256 nm. Mo povado evQupuxkng dpactikdémrag opiletor wg 1 nmol BTEE
OV VOPOAVETOL VA AETTO YPNCILOTOIDVTOG TO GUVTELESTH amoppdenong 964 M/cm.

H dpaotikdtnta g kapPoéunentiddong A petpridnke énwg meprypapetar omd tovg Folk kot
Schirmer (1963), ypnowonowdvtag 0,5 mM hippuryl-l-phenylalanine ©g vréotpopo ce
0,025 M Tris-HCI pvBuicticod dweAidpatog, pH=7,5 pe 0,5 M NaCl ota 254 nm. H
dpaotikdnTo TG KopPobumentiddong B petpnOnke pe 0,5 mM  hippuryl-l-arginine wg
vrootpopa o€ 0,025 M Tris-HCI pvbpiotikod dtoddpatog, pH=7,65, to omoio mepieiye 0,1M
NaCl ota 254 nm (Folk et al., 1960). Mo, povéda evlupknig dpaoctikdtntog opiletor og 1
pmol mrovpikod o&émwc mov ameAevfepOdVETOL OVE AETTO YPTCULOTOIDVTOS TO GUVTEAECTH
€101KN¢ amoppdenong 360 M/cm.

Olec ov petpioelg evOLUIKNAG SpaoTIKOTNTAG TPOYHOTOTOMONKOY GE TPES EMAVOANYELS
otoug 25 °C. Xg kabe mepintmon vroloyiotnke N €10k evioukn dpactikdtto wg U/mg
TPOTEVNC,.

Mivakag 2.1: Exatootiaio cbvOeon Kot OMK GOGTOGCT) TOV TEPOUATIKOD GLTNPEGIOV
Aappakiov CB (IInyr : EA.KE.®.E)

IxBvéirevpo 57,8
Dopopiko SruchécTtio 1,0
Adegvpr 24.8
Ix8véharo 14,8
Brropiveg 0,3
Nepo 0,3
O] 6voTacy eni Enpov (%)
Enpo viko 91,04
MpoTeivy 46,81
Tégpa 11,54
Aimog 22,19
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Ewova 2.1: Zynpotiki avoropdotact Tov cuotipoatog pH-stat.

Ewodva 2.2.: dotoypapio Tov cvotruatog pH-stat.
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2.2.4 Ipoctowacia dratpopixns rpwteivys (CB)

Me ™ ypfion yovdov ytve unyavikr] Avotpifion tov cunpesiov CB dote va eaocpoliotel
N €0KoAn aidpnon tov oo vepd. To Avotppévo oitnpécio amobnkevtnke otovg 4 °C. H
TEPLEKTIKOTNTO € TPOTEIV ToL outnpesiov CB mpoodiopichnke pe ) pébodo Kjeldahl
Katd v omoia vrwoloyiletor to cvuvolMkd alwtovyo mepleyOeEVO TOL JElYIOTOG KOl OTN
GUVEXELNL LLETATPEMETOL OE TPWTEIVIKO TEPIEXOUEVO XPTCULOTOIDVTOG TO cuvTereoT 6,25. H
uébodoc Paciletor oty TEYN TV TPOTEIVOV He Tokvo HSO4 otovg 460 °C o 1h. Katd
MV TEYN TO TPOTEWVIKO ALMTO HETUTPEMETAL GE OQUU®VIO pe TN popen o6&vov Oeukov
appmviov (NH4HSO,). 2t cvvéyela mpootifetar mokvo vdpoéeidio tov vatpiov (NaOH,
60% w/v) mov odnyel oe amerevBépoon g appoviag (NHsz), n omoia pe amdotaén
oLAAEyeTaL GE KOpPEGUEVO dtdAvpa Popikod o&foc (HzBO3) kat axolovbel tithoddtnon pe
SdraAvpa vopoyrlwpikod offoc (HCI) 0,IN. H mocdtnto tov ormpesiov mov mepieiye kabe
@opd. v emBount TocdTNTA draTpoPik®dV Tpmteivav (0,5 - 50 ug) mpoodiopifoviav Pdon

TOV TPOTEIVIKOD TOL TTEPLEYOUEVOL e Luyapld akpiPeiag.

2.2.5 Yroloyiouos tov fabuov avroiviopolveng (BL) kar evivuixnc vopoivens (DH) twy

OATPOPIKOY TPOTEIVAY ue T™H uéBodo tov pH-stat

H pébodoc pH —stat emrpénel tov mpocdiopiopd tov Pabupod vépoILoNG TOV TPOTEIVAV, O
omoiog ekppaletor g N % ovaroyio peta&d Tov aplBpoy TOV TETTIOKOV OECUOV TOV
SlOTOVTOL KO TOV OAKOD aplBpod TENTIOKAOV OEGUMY GTO VIO HEAETN VTOGTPOUO KOl
glvar evBéwg oavdroyog g mocotnrog Pacewc (NaOH) mov kotavoidvetor yi vo
dwatnpnOei o pH otabepd oty emBoun) TIUN Katd ™ Sdpkern, ¢ avtidpacng (Diniz &
Martin, 1996). H ynukn apyn tg pebodov tov pH-stat, eaivetor mapokdto:

1.AvGomaoN TEXTIOIKOV OECUAV UTTO TPOTEACES

-CHR’-CO-NH-CHR”’- + H,O— CHR’-COOH +NH,-CHR’-
2. Avtarloyn TpoTOViQY

-CHR’-COOH +NH,-CHR’’-—-CHR’-COO" +NH;"-CHR’’-
3. TrthodétnOoN ORLVOORAd®V

NH;"-CHR’-+ OH ——% - NH,-CHR”’- + H,0

Kdé&be avtidpaocn mpayupatomomdnke oe tehkd oyko 10ml, péoa oe eomtepikd doygio
avtidpaong pe OeppopvOulopevo mepifinua (Ewova 2.1). Etov dyko ovtd dStoaAvotav

dradoyikd avéavouevn mocoTnTo, TOV TEWApoTIKOD ortnpesiov (0,5, 0,75, 1, 1,5, 3, 5, 10,
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30, 50 pg dwrpogikng mpwteivng). To pH tov awpipatog puouloTayv oty embountn TN
Kol mopépeve otabepd oe OAN TNV OGPKELD TNG OVTIIOPOONG, HE TNV ovveyn TPocHNKN
Baoemwg NaOH 0,01N. H Bgppoxpacia dtatnpodvtay otabepn pe tnv Porbeia vdatdiovtpov
GUVIESEUEVOD e TO OOYELD TNG AVTIOPAUONC KOl TO aldpT Lo BpiokdTay VIO GuVEYN OvVAdELOT
amd payvnTikd avodevtipo. H vdpdivon daxdémtoviav oto 60min. Oleg ot HETpNOELG
npaypotorombnkov pe t ovokevn Titroline alpha plus, (Schott). Mg t ypfion tov
npoypappatog Titrisoft tov cvotiuatog pH-stat, tav dvvatn M Tapatpnon g mopeiog
TV €£Ng TOPAUETPOV TNG AVTIOPAONG: CLUVOAIKN Kol avd 5 dgutepOAenta TPooTBEUEVN
mocotnta NaOH, petafoin tov emmédov pH tng avtidpaong, xpovog tng avtidpaong,
TEYVIKA OEpato OTmG ovopacio TV detypdtov, adlayn emmédov pH, dnpovpyio uebddmv.
Kd&Be pétpnon pe v avtiotoryn cuykEVIPOoT| GLTNPEGIOL EXOVOANQONKE TPEIG POPES.

Mo tov Tpocdlopiopd g eviuuKng VOPOAVGTG, OTNV avTidpacT Tpoctifevto Kot evivuiko
EKYOAMOUO OTTO TO TVA®PIKA TVPAA TToL TTepieiye 1U oMKkdV dAKOMKOV TPOTEACDV.

O apBudc tov mentdikov deoucdv (h) mov Sommvtav otn didpkel ™ aviidpacng
VTOAOYIGTNKE OO TO 1G0JVVAUO VOPOALGNC TOL OYKOVL TOV TPOTLTOL dtonAvuatog NaOH
0,01IN mov amattovvTov Tpokeévoy va dtatnpndel to pH tov piypotog g avtidopoaong

otabepd cvppova pe v e&icwon:
h =[B x (1/a) X NpJ/[M x (S/100)]
OmoV!

B (ml) givar o dykog Tov NaOH 10 onoio katavormverol oe 60 Aemtd Kotd ™V eviupikn

vdpoOAVOT N} TNV aVTOLIPOALOT

Ny eivor n kavovikotnto, Tov dtoddpatog tithoddtong (NaOH),

M (g) eivar | TocdTNTE TOVL GITPEGTIOVL GTNV AvTidpaoT,

S (%) gival 1 TEPLEKTIKOTNTA TOV GITNPEGIOV GE TPWTEIVY, Kot

a=10°"PK/ (1+ 10°HPK) givon o pécog Bobpd Sidomacng Tmv TETTISKGOY SEGMY

O Babuog npoteivikng voporvong (DH ) vroloyiotnke and v mopdpetpo h cdppova pe
v e€icwon:

DH (%) = (h/ hy) x 100
omov 10 hyt  givar o ocvvolikdg aplBudg menTdik®v dgopdv g mpoTeivne. o
Kkafopiopéveg TpoTeiveg 0 aplBUOC TOV TEXTIOKAOV OEGUMV EKTIHATOL OO TO PHEGO LOPLOKO
Bapog tov apvolikdv katoroinmy mov vroloyiletal amd TV cvotacT TV apvosémv. Edv

N apvo&ikn chotacn dev eivol yvootn, yprnoonoteitor  péon tur 8 meq/ g mpmteivig.
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To mepduato 7OV GYESACTNKOY YOO TOV TPOGOOPIOUO TN emidpacng dSapdpwv
nepPorAovToroyIK®Y Kol PloAoyik@V  mopaydvieov ot pétpnon  tov  Poabpov

avtodoporvong (BL) kat evluukng voporvong (DH) tov curmpeciov CB ftav ta €hg:

lcipouo. 1: emiopoon twv mepifolioviikay ocovOnkwv oro Pobud oavtoidpolvons Kol

eV OUIKNG DVOPOLVONS TWV JLATPOPIKWDV TPDTELVDV

O Babuodg avtoddpoivong kot eviupkng vopoivcng Tov oitnpesiov CB pocdiopiotnke og
tpio Stapopetikd pH (6, 7 & 8), tpeig drapopetikég Oepuokpaoies (15 °C, 20 °C & 25 °C)
Kot Tpelg dropopetikég orototnteg (0 %o, 15 %o & 35 %o). E&etdotnkav 31 dwupopetikoi
ocuvdvacuoi pH, Beppokpaciog Kot aAATOTNTOC.
I'a Tov Tpocdiopiopd tov Pabpod evivpukng vopodALCoNG YpNoLomomOnke Eva GUALEKTIKO
evlupIKO EKYVAIGUO TTOV TOPUCKEVAOTNKE OO AaPpdKia, To omoin elyav CITIoTEL e TO 1010
oumpéoto (RHO9) ko giyav 1o 1610 dtotpopikd 16TopiKod.
Mo TG PETPOEI GE KLUOVOUEVT] OANTOTNTO TOPACKELACTNKE TEYVNTO Bodacovd vepd
aAatoTNTOG 35 %0, T WOLOTIKY KOl TOGOTIKN] GVGTOGT TOL OmoioL 6g GAato mpocopoinle
ekeivn tov Badacovod vepol. To texvntd Balacovo vepd mepieiye:

= 468 mmol NaCl\L

= 10,4 mmol CaSO,\ L

= 9,97 mmol KHSO.\ L

= 33,3 mmol MgCl,\ L

= 7,73 mmol NaSO,\L
Ta dlota dtoAvOnKav 6e amoosTaypévo vepd pe ) Pondeia poryvntikod ovadevtipa kot Ko’
OAN ™ YPOVIKN OLUPKELD YPNONG TOL, AvadeDoVTIOV KoOnueptvd yoo va amo@evybel m
KatoKpuvion t@v oAdtov. Nepd oratdotmrag 15 %o, mopackevdodnke pe katdAinin

apainomn Tov d1AdHaTog 35 %o.

Ieipauo, 2: Emiopoon tov evlopikod mpogil tov eky0AIOUOTOS TERTIKWOV EVLDUWDY OTHY

ev{OUIKR DOPOAVOT TWV OLOTPOPIKDV TPWTEIVDV TWV GITHPETLWV

AoPpéxio ektpapnkay oe TAOTONS BvokAwPoug oty ybBvoxoiiiepyntiky povada
YeAdvta pe ta orrmpéoe RH09, RH10, RH11, RH17, RH18 ot RH19 ([Tivakoag 2.2), ta
omolo. mepLelyay EVOALOKTIKEG TNYEG OOTPOPIKDY TPOTEIVOV. XTO TEAOG TNG TEPLOSOV
EKTPOPNG GLAAEXONKOV TLAMPIKA TLEAG KOL TPOETOWUACTNKOY EKYVAIGUOTO TETTIKOV
evdpov Ommg meEPLypapetal otV mopaypapo 2.2.2. Xeg kdbe evluopkd ekyOAMGUQ
TPOGIOPIoTNKAV Ol JPUCTIKOTNTEG TOV TENTIKAV TPMTEACODV OTMS TEPLYPUPOVTIOL GTNV
mapaypago 2.2.3.

X Sdpkel avtod TOL TEPAUOTOC ovyKpidnke o Pabuog evlvpiknig vopodAvoNG TOL

nepapatikod ormpeciov CB pe ) ypnon tov dopopetikdy evOOUIKOV EKYLAIGUATOV. XE
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OM\eg TIC avTdpaoelg ol mapdapetpol wapépevay otabepés: Bepuoxpacio 25 °C, pH 8 kot

oroatommta 0 %o. H mocdmrta tov evlupukod ekyvAiopatog mov mwpootédnke ce Kabe

avTidpaon NTOV SPOPETIKN KAt AvTIoTolYoVoE o€ 1 U OMKOV 0AKOAMKOV TPOTEACHV.

Iivakag 2.2.: Exoatootiaio ocbvOeon, Kol OAKT] GVGTACT] TEPALATIKOV CLTNPECIOV TA OToia
ypnopomomOnkay yio tnv ektpoen Aafpakiov (TInyn: EA.KE.®.E, Nikolopoulou, 2008)

RH09 RH10 RH11 RH17 RH18 RH19
IxBvalrevpo 34,6 34,6 34,6 35,0 35,0 35,0
oy 74 74 - 15,9 13,7 114
PeBion - 15,0 20,2 - - -
Mmién 14,8 - - - - -
DYTPo GTEPRATOS - - - 5,0 10,0 15,0
Y0POVTIOV
Adedpr - - - 55 55 5,6
Hlarevpo 14,9 14,9 14,9 12,8 10,5 9,3
I'hovtévn 6,9 6,9 6,9 7,5 7,5 7,4
T'Aovtévn oitov 3.8 34 6,0 - - -
Ix0vérano 9,9 9,9 9,9 9,3 9,3 8,3
XoyiEhano 6,1 6,1 59 17,7 7,6 75
Brropiveg 0,3 0,3 0,3 0,3 0,3 0,3
Nepo 0,3 0,3 0,3 1 0,6 0,2
Ol 6voTaon eni Enpov (%)
Enpo viko 92,29 92,38 92,07 91,71 92,29 92,87
Mpotgivy 46,96 48,17 47,63 43,01 43,00 43,00
Tégpa 9,61 9,47 8,97 8,26 8,31 8,36
Aimog 22,97 25,12 25,2 20,94 21,02 21,00

Ieipopa 3: emidpaon s ocivng mpo-méyns oty ev{ouikn vdpolvcy TV Ol0TPOPLKWV

TPOTEIVDOV

IIpoxeévov va mpocopolwbel n Aertovpyios TOL GTORAYOVL, TNG OAKOAIKNG EVCLHIKNG
V3poOIvoTg Tov otnpesiov CB, mponyndnke 6&ivn wpo-néyn. Ta dStodduata TG STPOPIKNG
npwteivng enwdlovion og Oeppokpocia 25 °C og cvveyn avadevon yio 60 min wapovoio 1U
oMKOV 0&vov Tpoteac®V Tov eiyov ekyvAobel and to oToudyl AoPpoxidv mov eiyov
dwatpagei pe to ormpéoto RH09. To pH g avtidpaong pvbuilovtav pe mpocdHnikn HCI
0,1N o¢ eninedo pH 3 1 pH 4. Xto 1éhog TV avidpdoemv npo-méyng, To PH pvbuilovtov
oto 8 pe ypnon NaOH kot axolovBooe dAAN pio ®po aAkaAikng evEuUIKNG méYNG pe

mpocOnKn 1 U oMkdV 0AKOMK®V TPOTEACHV OTWS TEPLYPAPETOL TPOTYOLUEVWG,

2.3. ANAINITYEH EZEIZQXHX KAI XTATIXTIKH EIIEEEPTAXIA

o ™ ototwotk) enefepyocio TOV TEWPAPATIKOV dedopévav  ypnolpomombnke 1o
otatiotikd npdypappe STATGRAPHICS Centurion XV, ékdoon 15.2.06 ywr Windows.

Epapuoomnke avaivon dwaomopdg pe dvo mapayovteg (Two-Way Anova), 6toug S10¢popovg
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mopayovieg twv omoiwv e€etdletal n emidpaocn oto Pabrd avtovdpdAivong kot eviLLUKAG
VOpOAVOTG TG dlaTpoPIkNg TpmTeivic. H exdotote, adlayn tov pH, tg Bepuoxpaciag, g
OANTOTNTOG, TOV EMIMEOWV OPACTIKOTNTOS TOV TEMTIKMOV TPOTEACHOV GE EKYVAMGLOTA TOL
npoépyovtar amd Aafpdkio pe SPOPETIKO SOTPOPIKO 16TOPIKO Kot 1 0&vn Tpo-méym
ypnowomodnkay ¢ upetafintol mapdyovieg oty wpmTn Kotevdvuvon peETOPANTOV
mopayoviov. H mocdtmto tov oumpeciov oty aviidpaon, eKQPUoUEVI) O TOGOTNTO.
Sdatpoknc mpwteivig / U mpmtedong ypnolponomonke o¢ HeTafAntodg mapdyovtag ot
devtepn katevBuvorn. Kot ot 600 KatevBovoelg avolvbnkayv yoplotd yio v evCuuiKn
vopoéALGON KoL TV avTohdpOAVoT. 'Etol o kdbe mepintwon €ywve GOYKPLoN TV S0pOp®V
TOGOTNTOV outNpecinv kol evog mopdyovia. Avaivon dacmopds pe éva mopdyovto (One
Way Anova) ypnopomombnke Hovo Katd TNV OTOTIOTIKY AVAALGT TNG GLYKEVIPWOOTG TOV
ounpeciov Kot yia Tig avaloyieg cvykévipwong ottnpecion/ U eviupikng dpactikdtntog.
210 S1dpopa. EMIMEDD CNUOVIIKOTNTOG YIVOVTAL GUYKPIGEIS TOV UECHV Op®V TOV SAPOP®V
napayoviov o€ (evyn (kpunpro LSD, Least Significant Difference).

IMo vo vroxetton o pobnuotikn vTobeon oe GTATIOTIKEG enelepyaoieg Kol avaADGELS, eival
amopaitntn mpovimodeon to dedopéva VTG TG VIOBEoNg v akoAovBODV KOVOVIKN
KOTOVOUY, v dtavépovTol eAevBepa yopo amd To UEGO Opo, vo unv emParlovrol Opia.
[popavmg avtd dev woyvetl v to Pabud eviopkng vépoéivong (DH%) tov dwpdpov
ounpeciov, ovte yio 10 Pabud avtotidpodivong, ot omoiol dev pmopel va givar pikpdTEPOL
amd 1o Undév, ovte peyorvtepol amd tovg 100. Oha to dedopéva, aviKoVV GE TOCOGTION0
Op10, Y10, OVTO EYIVE UETOTPOTY| TMOV OPYIKMDY OEOOUEVAOV TPV TNV CGTOTIOTIKY OvAAvGen o€

arcsin(y)*?

Tiég, ot omoileg wvpaivovrar ond -1 g +1. Afvovidg Ttovg TEPLGGHTEPN
Osopntikn ekevbepia. va dwpépovv, Yoo OLTA TNV HETATPOTN YPNOLoTOmOnKe 1O
voAoylotiko Tpoypappa Microsoft® Office Excel® 2007 (12.0.6331.5000) SP1.
To 1610 TpOYpapL ¥ p1GLoTOMONKE oTO oKOAoVOaL:
= Ytov vmoloyopd g tocotnTag Tov NaOH mov katavalmOnke oe kdbe avtiopaon
yio TN owtnpnon tov PH oe otabepn Ty, HETA omd TV UETAPOPAE TOV
TEPOUATIK®V dedopévav amd 1o mpoypaupa Titrisoft 2,50 Tov pH-stat.
= XNV TOPOVGINCT) TOV GYNUATOV TOV TEPAUOTIKAOV SESOUEVAOV.
= X710V VTOAOYIOUO T®V SPACTIKOTATOV TV dopop®mv evEDUWV.
IMa Tovg mpoPrendpevoug Pabprodc avtobidporvcewv Kot eVOLUIKOV VOPOAVCEDY Ao TNV
avortvooopevn eiowon ypnoomomnke 1o ypaelotikd mpdypapuo Grapher version
7.0.1870 éxdoong Tov 2007, to 6moto drabétel veMéio 6TV TOPAGTAGT TOV U YPOUUIKOV
eElonoemv.
To mv avartvén g e&icwong ypnowonomdnke to mpdypoppo GraphPad Prism 5 yuo
Windows, yo v €0peon kot ) ocOykpion e&lodcemv, TV Ta&VOUNCT TEPOUATIKOV

Babumv, v edpeon otabep@dv TYDV, TOV TPOGIOPIGUO TNG KATOVOUNG TOV TEIPOUATIKOV
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dedopévav, tov voloyloud ¢ dapopdc petatd tov mpoPrenduevov Babudv kot tov
TEPOLOTIKOV PBabudv. Etiong o YvToAoyIGHOG TOV CUVTEAESTH [N YPOLLUK®Y GUGYETICEMV
éytve obueovo pe TV avamtvocduevn eficwon, kabong emAéydnke omd o cepd
eElowoewv g N dplotn e&icmwon M omoia vToAoyilel TO CLVTEAESTH GLOYETIONG TV

TEPAPATIKDV Oed0UEVOV [E akpiPeLa.
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2.4 ATIOTEAEXMATA
BaBuog Avroidopoivong

H petaporn tov Pabupod avtoddpdivong tov melpapatikod oitnpeciov CB pelembnke vid
StapopeTikovc cuvdvacuovg PH, Beppokpaciog kot aAatdéTTag, 0N TOPOLSIdlETOL

GUVOTTIKA GTO SLAYPOLLLO EPYOGIG TOL 0KOAOVOEL.

1 ‘. Hoodémteg dwtpoeikng npwteivng: 0,5 pg, 0,75 pg, 1 ug, 1,5 pg, 3 ng, 5 pg, 10

2 pH7 . IMocétteg datpopikng mpwteivng: 0,5 ug, 0,75 ug, 1 pug, 1,5 ug, 3 ug, 5 ug, 10
‘ ug, 30 ug, 50 ug.
3. pHe6

IMocotteg dorpogikng mpwteivng: 0,5 pug, 0,75 pg, 1 pg, 1,5 pg.

'

Moodtnteg dwatpoeikng npwteivng: 0,5 pg, 0,75 pug, 1 ug, 1,5 pg, 3 ng, 5 pug, 10
1g, 30 pg, 50 pg.

>

Moodtnteg dwatpoeikng npwteivng: 0,5 pg, 0,75 pug, 1 ug, 1,5 pg, 3 ng, 5 pug, 10
ng, 30 pg, 50 pg.

5 pH7

%

H6
6. ° IMocotteg dorpogikng mpwteivng: 0,5 pug, 0,75 pg, 1 pg, 1,5 pg.

%

[Mocétteg dwzpogikng mpwteivng: 0,5 ug, 0,75 pg, 1 pg, 1,5 pg, 3 pg, S ug, 10
1g, 30 pg, 50 pg.

”

Moodtnteg dwtpoeikng npwteivng: 0,5 pg, 0,75 pug, 1 ug, 1,5 pg, 3 ng, 5 pug, 10
ng, 30 pg, 50 pg.

V'

IMocoétnteg datpoikng Tpwteivng: 0,5 ug, 0,75 ug, 1 ug, 1,5 ug.

V'
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35%o

10.

.‘

[MocdtNTEg S1OTPOPIKNG TPWOTEIVIG
ng.

:0,5ug, 0,75 ug, 1 pg, 1,5 ug, 3, pug 5 pg 30

11. pH7 35%

[MocdtTeg S10TPOPIKNG TPMTEIVIG

10,5 ng, 0,75 ng, 1 pg, 1,5 pg, 3 pg, 30 pg.

./

12.

"

[MocdtTEg SOTPOPIKNG TPOTEIVIG

ug, 50 pg.

20,5 g, 0,75 ug, 1 ug, 1,5 ug, 3 pg, 10 pg, 30

13.

[Mocotteg SroTpogikng mpmteivig
ng, 30 pg, 50 pg.

20,5 ng, 0,75 pg, 1 pg, 1,5 pug, 3 pg, 5 ug, 10

14.

[MocdtTeg S10TPOPIKNG TPMTEIVIG
1g, 30 pg, 50 pg.

20,5 ug, 0,75 pg, 1 pg, 1,5 pg, 3 pg, 5 ug, 10

15.

[MocodtnTEG SOTPOPIKNG TPOTEIVIG

10,519, 0,75 pg, 1 pg, 1,5 ug, 3 pg, 30 pg.

O O

16. pH7

[ocotnTeg doTpoPIKng TPMTEIVIG

10,5 pg, 1 ug,1,5 pg, 5 ug, 10 pg, 30 pg.

O

17. PH7

[ocotnTeg doTpoPiKng TP®TEIVIG

10,5 ng, 0,75 pg, 1 pg, 1,5 ug, 3 pg, 30 pg.

%

18 pH7

IMocoétnteg dlatpoikng mpwteivng: 0,5 ug, 0,75 ug, 1 ug, 1,5 ug, 3 ug, 30 pug.

%
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BabBuog Evivuikig Yopoivens

H petafoin tov Babpod eviupukng vdpodAvong Tov melpapotikov oitnpeciov CB peietnnie

VIO SAPOPETIKOVG GLVIVAGHOVS PH, Beppokpaciog kot ahatdtTnTag, OTMG TOPOLSLALETL

GUVOTITIKA OTO J1AYPOULO EPYACIOG TOV akOoAOVOEL

IMocotteg Srarpogikng mpwteivng: 0,5 ug, 0,75 pg, 1 ug, 1,5 pg, 3 pg,
10 pg, 30 pg, 50 pg. Evlopa modopik®@v TopAdv amd 1y0deg mov oltictnkay pe
to oumpéoto RH11

IMocoétteg datpopikng mpwteivng: 0,5 ug, 0,75 ng, 1 pg,1,5 pg, 3 pug, 10 pg 30
ug, 50 pg. ‘Eviupo moAoptkdv ToeAdY and 100G Tov citictnray L To

ournpécto RH19

IMocotteg drarpogikng mpwteivng: 0,5 ug 0,75 pug 1 pg, 1,5 pg, 3 ug. ‘Eviopa

TVAOPIKOV TVPADV oo 1YHVEG OV olticTnKav pe To otmpécto RH18

IMocoétteg datpopikng mpwteivng: 0,5-0,75-1 pg, 1 pg, 3 pg, 10 pug, 30 pg, 50

ug. ‘Evlupa molompikdv toeAdv omd 1yfveg mov oitiotnkay pe to oitnpéoto RH17

IMocoétnteg datpopikng mpwteivng: 0,5 ug, 0,75 pg, 1 ug, 1,5 ug, 3 ug, 10 pug, 30
ug, 50 pg. ‘Evlupo moAoptkdv TveAdY and 100G Tov citictnray L To

oumpéocio RH10

e
o
4 “‘
.
6N

MMoodtnteg Swtpoeikng npwteivng: 0,5 pg, 0,75 pug, 1ug, 1,5 pug, 3 pg, 10 pg, -30
ug, 50 pg. Eviopa moloptk@v TopAdv omd 1yfheg Tov o1TticTnKav e TO GLTNPECLO
RH09

H7

o

%

IMocotteg droTpogikng mpmteivng: 0,5 pug, 0,75 pg, 1 ug, 1,5 pg, 3 pg, 10 pg, 50
ug. ‘Evlopa molopikdv ToeAdv omd 1y fveg mov oltiotnkay |e To oltnpécto
RHO09

IMocoétteg dratpopikng mpwteivng: 0,5 ug, 0,75 pg, 1 ug, 1,5 ug 3 pg. ‘Evlopa

TLAOPIKOV TVEADV 0td 1y00eg mov crtictnray e to outnpécio RHO9

'

‘>

Mocotteg droTpoeikng mpwteivng: 0,5 pug, 0,75 pg, 1 ug, 1,5 pg, 3 pg. Evlopa

TUA®PIKOV TVEA®V 0mtd 1y0veC OV orticTnKoy ue 1o ortmpéoto RHO9
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10.

11.

12.

13.

N

15°C

b 4

[Mocoétnteg dratpoikng Tpwteivng: 0,5 ug, 0,75 g, 1 ug, 1,5 pug, 3 pug, 10 pg, 30
ug, 50 pg. Eviupo moAopikdv TopAdv amd 1y80eg mov cltictnKay U To

ounpécto RH09

[Mocoétnteg datpoikng Tpwteivng: 0,5 ug, 0,75 g, 1 ug, 1,5 pug, 3 pug, 10 pg, 30
1g, 50 pg . "Eviopa modoptk@v ToeAdv omd 1yf0eg mov oitioTnray e To

ounpéocto RHO9

[Mocoétnteg dratpoikng Tpwteivng: 0,5 ug, 0,75 g, 1 ug, 1,5 pug, 3 pug, 10 pg, 30
1g, 50 pg. ‘Eviopo moAopikdv TopAdv arnd 1yddeg Tov oitictTnKoy pe 10

ounpécto RHO9

[Mocétteg doTpogikng mpwteivng: 0,5 ug, 0,75 pg, 1 pg, 1,5 pg, 3 pg, 10 pg, 30
ug, 50 pg. ‘Eviupa modopikdv TopAdv amd 1y00eg mov citictnkay Ue to
oumpéoto RH10 kot and £vlopa otopdyov and 1yfveg Tov crticTnKoy e T0

ocunpéoto CB (og pH3, pH4)
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2.4.1. Xrotiotikn enelepyaocio
2.4.1.1. Babuég Avtovdpiotvong

Hopauetpog 1: emidpaon s ovykévipwons outnpeosiov CB (w¢ vmoompwua) oro Lobuo

OVTODIPOLVONS TWV SLATPOPIKWDV TPDTEIVDV

Kotd v otatiotikn enelepyacio ToV TEPAUATIKOV dedOUEV@V, To 0Ttoia TaStvounonkoy
avéAoyo UE TN CLYKEVIP®OT) TOV GLTNPEGIOL, ¥pnouonomdnke avaivon dacmopdg pe Eva
napyovra (One Way Anova). Ymp&ov oToTIGTIKEG d0POPEG GE SACTNIA EUTIGTOGVVIG
95%, v TV €KEOTOTE AENOT TNG CLYKEVIPMOOTG TOV GLTNPEGIOV.

Ta anotedéopata, ypnotponoimvtag o kpitiplo LSD, édei&av dropopéc petold Olmv tov
Cevyav pe egaipeon ta (edyn pe avénpéveg moodtteg ourmpeciov (10 pg, 30 ug, 50 ug
dtatpoeikng mpwteivic). Kalvtepeg Tipég antoidpoAdcemv mapatnpnonkoy ot UikpoTepn
ovyKkévipmon oumpeciov 0,5 pg datpoeikng npmteivic. H kdbe abénon g cvykévipwong

TOV OUTNPEGIOL 00N YOVGE 6 oTadlokn peimon Tov Babuod avtoddpdivong (Ewodva 2.3.).

@ Bofpoti avtobdpordoemv

100
90
80
S 70
2]
n 60
>
O 50
% ® 48,68
S 40
e) 30 i 21 03
e 28,03
I 20 20,04
101482 @57
. @ 745 ® 476 ® 386
0 10 20 30 40 50 60

ug diet prot

Ewove 2.3.: BaBuol avtoddpdivone twv OSTpoQiK®V TPOTEIVOV G oYEon HE TN
oLYKEVTPMGN TOL crtnpeciov (amd 387 eEetalouevo onpueia).
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IMivaxog 2.3.: Zuykpiceig Levymv ypnooroldvog to kprenplo LSD
K = oepd pe v onoio 01 GUYKEVTIPMOGELG TOV G1TNPEGioV £0mcay KaAHTEPOLG Babpods
avtobdporvcemV

05 | 0,75 1 15 3 5 10 30 K

05 1
075 | **= 2
1 —— - 3
15 T 4
3 S I * 5
5 S - 6
10 N B B = - 7
20 e e e - - 3
50 S S o - - 9

Hopouetpog 2: emidpoon tov emmédov PH oto Pobuc oavtoidpolvoons twv olatpopikav

TPWOTEIVOV

Yty ototiotikn enegepyacio pe ™ péBodo avilvong draomopds pe dvo moapdyovieg (Two
Way ANOVA) dev mapatnpridnke o1otiotikdg onuavtikny enidpacn tov emmédov pH oto
Babuod avtobdopoivuong, AOY® NG LoYVPNG CVOYETIONG ALTNG TNG EMIOPACT|G LE TNV EMIOPACT
™m¢ ovykévipwong tov ournpeciov (Tlivokog 2.4.). Xe ocvupovie pe to meipapa 1, n
OGLYKEVIPMGN TOVL GUINPECIOL €Y OTOTIOTIKOG ONUOVTIKY emidpacn oto Pabuod
avtodopoivoneg. H aAinienidpoon tov emmédov PH pe ™ ovykévipwon tov oltnpeciov
Ntav emiong otoToTik®g onuoavtiky. H epoappoyn g avdivong €ywve oe ddotnpa
gumotToovvng 95 %.

H enidpaon tov emmédov pH oto Pabud ovtoidpolvong givol gueovig OTIS KPEC
ovyKevIpmoelg ortnpeoiov (Ewodva 2.4.). Avti n enidpaon peiwvotav pe thv avénon g
oLYKEVTP®GNG TOV outnpeciov. 'Etol otTig peydheg ouyKevVIpdOoELS avty 1 emidpacn NTov
wkpn £o¢ avomapktn. Xpnowuonowdvog to kpiripo LSD  (TTivaxog 2.5.) yio tn oOykpion
TOV PEGOV 0pmV TOV (guydV TV emmédwv PH oe aAlnAenidpacmn LE TV GLYKEVIP®OT TOV
ounpeciov, amodeiydnke OTL VIAPYOVY CTATICTIKEG O10POPEG GE OAOVG TOVG SLOUPOPETIKOVG

GLVOLOCHOVG 01 0TToiotl e&gTdoTNKAY, 08 KAOE EMIMESO ONUAVTIKOTNTOC.

Hivaxag 2.4.: Avédivon dtacmopdg pe 600 mapdyovieg o€ didotnua epmiotochvig 95 %

P * .
nyih apadiaxuréomros oH ZUYKEVIP®OON pH * Zuykévipmon
GUINPEGIOV ouNpeciov
2TOTIOTIKOG THUOVTIKES N .
0100PES
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Hivaxag 2.5.: Zvykpiceic (evydv ypnoiponoidvag to kprrfiplo LSD
K = Zepd pe v omoia ta enineda pH £dwaoav kaivtepovg fabuovg avtoddporvcemv

Erimedo pH pH8 pH7 K
pH8 1
pH7 Hokek 2
pH6 **kx *xx 3
¢ pH8 W pH7 pH6
100
9
., 80
X
n 70
N
60
3 #5647
X 50
O m gy
T 40
S » 36,83
2 27,23
< 23.14
20 /W 38,3765
10 - L ; 3’26 3,13
. : M 378 a
0 5 10 15 20 25 30 35 40 45 50

ug diet protein

Ewodva 2.4.: BaBpoi avtoddpdivong Tov d1aTpo@ikdv Tpoteivdy ota didpopa eninedo pH
G€ OY£0T LLE TNV GLYKEVIPWOT) TOV oitnpeciov (amd 387 e&etaldpeva onuein).

210 mepdpato tov emmédov PH 6 10 mpwTEivikd vdoTpmpa avénonke pwovo fwg 1,5 ug
SOTPOPIKNG TPMTEIVIG, KOODC NTov advvarn n uétpnon tov Padbuod avtovdpdéivong, Adyw
™G VIEPPOMKNC KATAVAA®ON G aAKaAlkoy dtaAvpatog (NaOH) to omoio giye w¢ amotéleoua

™V vepyeidon Tov petypatog amd to doyeio ¢ avTidpaong tov cvotiuatog pH-stat.

Topauetpoc 3. emiopaon the Ocpuokpacios oto Pobud avtoidpoivens Twv S1aTpopiKmy

TPWTEIVOVY

Kotd ™ otatiotikn eneepyacio pe ) péBodo aviivong Sloemopds pe dV0 TapPayovTEeG
(Two Way ANOVA) dev mopotnpnOnke OTOTIOTIKOG ONUOVTIKY EXOpacT TG
Oepuokpaciog oto Pabud avtotidpdivong, evd 1 oAAnAenidpacn tng Oeppokpaciog pe ™
GLYKEVTPMGT TOL GLTNPEGIOL NTOV GTATIGTIKOG GNUAVTIKY o€ dtdotnua eumiotoovving 95%

(ITivaxoag 2.6.). H enidpaon g Oepuokpaciog oto fabud avtoiidpoivong fray eLeavig oTig
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HIKPEG GUYKEVTPOOELS 61TNPpecion, dmmg kat To eninedo pH (Ewdva 2.5.). Avt n enidpaon
LEW®VOTAV HE TNV 0OENGCT) TG GVYKEVIPMOOTG TOL GILTNPEGIOV. XPMGILOTOIDVTOS TO KPLTHPLo
LSD (ITivoxkog 2.7.) yio T 60yKplon ToV HEc®V 0pmv Tov kabe (gdyovg ¢ Bepuokpaciog
0€ OAANAETTIOPAON E TN CLYKEVIP®GT) TOV GLTNPEGIOL, AMESELXON OTL VITAPYOVV GTUTIGTIKMG
ONUOVTIKEG OPOPEG LOVO 6TO GuvOvacHd g Bepuokpaciag 25 °C pe v Bepuoxpacio
15°C.

Mivaxkag 2.6.: Avdlvon odocmopds pe 600 mopdyovieg tng Oeppokpociog oe emimedo
onuavtikotntoc 95 %

®eppokpacio *
Inyn maporloxtixotnrog B¢puokpacia 2uYKéVIpmoT G peGion
2uYKEVTPWOT GLTNPEGIOon

2TOTIOTIKOG OHUOVTIKES

O10p0PES

Mivaxag 2.7.: Zouykpiceig {evyadv ypnoiponoidvag to kprriplo LSD

K= Xe1pd pe v omoia o1 Oepuokpoacieg Edmcav Kardtepovg Badpods avtoidporldcemv

Ocpuoxpacio 25°C 20°C K
25°C 1
20 °C - 2
15°C Fhx - 3
€25°C m20°C Al15°C
100
X 90
%)
2 80
>, 70
2 60
(@)
> 50 #4967
é 40 - A’I")ﬂ
33,87
2 30 '*Av,ul
< v
20 +—; w,82
10 o 12,32 801 . 350
0 ’ 3,81 ) {
0 10 20 30 40 50

ug diet protein

Ewoéva 2.5.: BaBpoi avtoddporhcenv Tov SOTPOPIKOV TPOTEIVOV OTIG OGPOPEG
Oepokpaciec oe oyéon e TN GLYKEVIPWOT) Tov cutnpeciov (amd 387 egetaldpeva onueia).
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lopaouetpog 4. exiopoaon s araTOTHTOS 0TO PoOUO 0WTODIPOLDONS TV OLATPOPIKWDOV

TPWTEIVOY

Mo ™ otatiotikn enegepyocia g emidpacng g aratdtnrag oto Padud avtobdpodAvong
TOV S0TPOPIKAOV TPWTEIVAV, ¥PNOIRHOTOONKE availvon dlacmopdg e dvo mapdyovtes. Ola
T dedopéva tavopndnkav og Tpelg Katnyopieg avaroyo Le T0 T0600Td ahatotnTag, 0 %o,
15 %o, 35 %o ka1 T cvyKEVIpmON Tov oltnpeciov. [apanpndnke oTATICTIKMOG ONUAVTIKA
enidpaon (P<0,05) ¢ olatotnTag, OTMG KOl THG GLYKEVIPMGONG TOL GLTNPEGIOV oAAG Kot
OTOTIOTIKMG CTLOVTIKT CAANAETIOPAON TNG OANTOTNTOG LE TNV CUYKEVTP®MGT] TOV GLTNPEGIOV
(TTivaxag 2.8.). H enidpacn g ahatdmtog 610 Babud avtoidpoAvong UEIOVOTAY UE TNV
avénom TG GLYKEVIPMGNG TOL GLTNPEGIOV, EVM GTIG PLEYAAES GLYKEVIPAGELS NTOV OT0vGO
Omwg cuveEPT kot pe to pH ko ™ Oepuokpacio. Xpnoyomoldviog o kprripto LSD dgv
VI PEAV GTATIGTIKAOG CNUAVTIKES S10POPEC LETOED NG aAaTtoOTNTOG 15 %0 Kot 35 %0 avtibeta

ue to, veorowma Levyn (IMivakag 2.9.).

Mivaxag 2.8.: Avdivon dwokdpaveng pe V0 TOPAYOVTIEG TOV TOGOGTOV TNG CANTOTNTOG OE
dtdotnpa gpmictoovvng 95 %

2VYKEVTPOON A* Zoykévipoon
IInyn moporloxtikoTnrog AloTotnTag
ounpeGiov ounpeciov
2TaTIoTIKOS OHUOVTIKES . . .
O10p0PES

Hivaxag 2.9.: Zvuykpiceic (evydv ypnoiponoidvag to kprriplo LSD
K= Zepd pe v omoid 10 TOCOOTA NG AAATOTNTOS E£0woay KOADTEPOLG Pobpovg
avtobdporvcEmV

Alozotnra 0 %o 15 %o K

0 %o 1

15 %o ikl 2

35 %o faleie - 3
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@ ITocootd aratdémrag 0%  ® [Tocootd aratotntog 15%0 A llocootd adatotntag 35%o

100

90
X
(280
%)
z 70
D60 ® 62,53
S 50

5
> &45,/9

44,02

540 39,12
230

20 {iif%

10 "il;g% 6,//

0 & 0492 §$ 5,02
0 10 20 30 40 50 60

ug diet protein

Ewova 2.6.: BaOuoi ovtoidpoldcemv TV OlOTPOQIKOV TPOTEIVOV GE OLPOPETIKA
TOCOGTO OAATOTNTOG GE OYECT] UE TN GLYKEVIP®GT ToL oltnpeciov (amnd 387 e&etaldueva
onueia).
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2.4.1.2. BaBuog Evivuxng Yopolvoong

Kotd ™ ototiotikn emefepyacio ta mepapatikd oedopéva tov Poabudv g eviupikng
vopoivong TaSvoundnkav copE@vVe PEe TNV ovaAoyio cuykévipmong oumpeciov / U
evQOIIKNG dPUOCTIKOTNTAG OMK®OV OAKOAKOV TPOTENCHV. XPNCLOTOIOVTOG OvVAALOM
dwomopdg pe évav mapdyovra (One Way Anova), mapatnpinkov oTaTioTIKOS GNUAVTIKEG
dpopéc og daotnpa gumioTocvvng 95 % yio tov mapdyovta TG avaAoYiag cLYKEVTIP®ONG
oumpeciov / U evlupkng dpaoctikdtnrag. To amoteléopata, ypnoLOTOIOVTOG TO KPLTHPLo
LSD, édeiéav owapopég petald tov mepiocdtepov (guymv, €01Ka ota (evyn HKp®V
avoloyiwv mocotntog oumpesiov /| U evlouikig dpactikotnrag  (IMivokag 2.10.).
KoAvtepouvg Pabuode evivpkng vdpoivong, £0mCE M HKPOTEPT) GLYKEVIPWOOT| GLTNPEGIOV
0,5 ug dwtpoikne mpmteivng / U. AvEGvovTog Tn GUYKEVIPMOOT| TOV GLTNPEGION UELDVOVTOV
otadakd o fabuodc evlopkng vdpdivong (Ewdva 2.7.).

Mivaxag 2.10.: Xvykpioeig {evydv ypnoponowmvrag To kprripto LSD
K = Ze1pd pe v omoia cuyKeVTpMOOELS £0MGOV KAADTEPOVG Pablove eviLIUKAG VOPOAVONC

ng
STPOPIKNG
npoteivng /
U ohicdoy 0,5 0,75 1 15 3 5 10 30 K
OAKOMKOV
TPOTEACDV
0,5 1
0,75 falalel 2
1 falalel falalel 3
15 il ol ekl 4
3 oy raray oy * 5
5 ol falalel il - - 6
10 oy aray oy gy o _ 7
30 oy aray oy raray s - - 8
50 faleled Frx faleled falaled Frx - * - 9
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@ BoOpoi evlopikng vdpdivong

100
90
80 107942
70
60 1 5886
$50
2 e 46,44
040
30 —9-29.93
10 @ 13,18
* 7,00 %37
0 T T T T 1
0 10 20 30 40 50

ug diet protein / u

Ewova 2.7.: BaBpoi evlopkng vdpoivuong Tov SoTpoPIK®Y TPOTEIVOV GE GYECT HE TNV
avadoyio TG ovykévipwong tov oumpecsiov / U evlopkng dpactikottog (amd 302
eEetaldpeva onpeia).

Hopouetpos 2: ermiopoon tov PH oto Pabud evivuixne vopoilvens twv o1atpopikady

TPWTEIVOVY

Epoppoomnke avdivon diacmopds pe dVo TOPAYOVIES Yo TOV TOpAyovTa Tov emmédov pH
Kat T ovykévipmon tov curnpeciov (Tlivakag 2.11.). e didompa epmiotoovvig 95 %, dev
VIPYOV GTOTIOTIKMG CNUOVTIKEG S10pOopPEG Yo Tov Tapdyovta PH mpdypa 1o onoio pmopet
va opeikeTar oTo JaPopPeTKd aplfud v mapatnpioeov N petadd tov emnédov pH. H
oAnAemiopaon Tov pPH og oyéom pe TN GLYKEVIPMOOT TOL GLINPEGIOL NTOV GTUTIOTIKMOG
onuavtikny. Xpnowomowwvrog to kpitnpto LSD 1o amotedéopata anédei&ov o1t ot fabduoi
evQopkng vopoéAvong Tov emmédov PH 6 MTaV OTOTIGTIKMOG GNUAVTIKG OLPOPETIKOL OF
oxéon ue ta eminedo pH 7 ko pH 8, T omoia dpmg dev dépepav peta&y tovg (ITivaxag
2.17).

Hivaxag 2.11.: Avaivon StokOuaveng pe dVo Topayovieg og dlotnua epmiatocvivng 95 %

Avaloyia cumpesiov / U

pH * Avoloyia

LInyn maparloxtixoyrog Eninedo pH ) ] ounpeciov/ U eviuptkng
evlOUKTG OpaCTIKOTNTOG
dpaoTIKOTN TG
2TOTIOTIKOG OHUOVTIKES N N N

O10POPES
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Mivaxoeg 2.12.: Xvykpiceic {evymdv ypnopomoldvag o Kprrhipto LSD
K= Xe1pd pe v omoia ta enineda pH £dmaav kaldtepovg fabuoic evivpkng vopodALGeNC

Eninedo pH pH 8 pH 7 K
pH 8 1
pH 7 - 2
pH 6 *kk **k%* 3
® pH8 W pH7 pH6
100
% 83,2
80 ¥-801
£ o
I ]
L 60
50 1490
40
| ® 318
30 TE 2761
20 1962
916,16 P 14,74 5,69
10 4113 13,04 :
' ¢ 70 [
0 T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50

ug diet protein / u

Ewova 2.8.: BoBuoi eviopukng voépoAvong Tev OlTpoQiK@V TPOTEVOV GTo. d1dQopa
enineda pH oe oyéon pe v avaroyio cvykévipoong tov ounpeciov / U odkahkdv
npoteacov (amd 302 egetaldpeva onuein).

Hopauetpog 3: exiopaon e Ospuoxpacioc aro Lobuo evivoukns vopolvons TV OLOTPOPIKDYV

TPWTEIVDOV

H avédvon dacmopds pe dVo Tapayovieg Tov QoprocTNKE yio Ty e£€T00m NG EMIOPOOTG
ToV TTapdyovta tng Beppokpaciog dev avédEIEE GTATIOTIKOG ONUAVTIKES dLOPOPES, OTMG OEV
NTAV GTATIGTIKMG OTLLOVTIKY KOl 1] OAANAOETIOPAOT] TNG GLYKEVIPWOOTG TOL GLTNPEGIOL UE TN
Oepuokpacio (Ewodva 2.9., Iivakag 2.13.). Avtifeta n cvykévipmon tov oitnpeciov &iye
OTOTIOTIKMG ONUOVTIKY Eidpact, énwg Exel avoivbel oto meipopo 1. Xpnoyomoidviog To
kprtpto LSD, ywo v cdykpion tov d10pdpav (evydv Oeppokpaciog, 0 Lovog cuvovacOg
0 070{0g NTAV CTOTIOTIKMG CNUOVTIKG S10pOopETIKOG Ge dtdotnua gumictocvuvng 95 % frav

avtog g Beppokpaciag 25 °C pe ) Oepuokpacio 15 °C (MMivakag 2.14.).
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Mivaxag 2.13.: Avaivon 6106Topdag e dvo Topayovteg o€ eninedo onuoavtikotntog 95 %

IInyn moporloxtikoTnrog

Oeppokpacio

Avaroyia cumpesiov / U

evQULUKNG SpaCTIKOTNTOG

Ogppoxpacio *
Avodoyia curnpesiov / U

evOOIKY|G SpaoTIKOTNTOG

2TOTIOTIKOG OHUOVTIKES

010pOPES

Hivaxag 2.14.: Xvuykpicelg Levydv ypnoomoldvtog o Kpiriplo LSD
K = Zepd pe v omoia o1 Oeppokpaocieg £dmaav KaAdTepoLg fadode avtoidporlvcemv

Oeppokpacio

25°C

20 °C

25°C

20°C

15°C

w| N R X

@ O¢puokpacio 25°C

B Oepuokpacio 20°C

®eppokpooio 15°C

100

80 79,07

N 56,46

DH %
a1 (2]

W 47,00

37,75
30 931,02

2883 03

1777 #1616 ®

10 12,55

N 6,26

aliaW, |
TN

0 . .
0 5 10

15 20

25

30 35 40

ug diet protein / u

45 50

Ewoéva 2.9.: BaBpoi evlopikng vdpoivong tmv SoTpopikdv TPOTEIVAV TOV GLTNPECIOV
otig O1dpopeg Beppokpacie oe oyéon He TNV ovykEVIpwon tov oitnpecsiov (omd 302

e€etaloueva onueia).

Hopouetpog 4: emiopoon s olototnrog oty ev{opikn vopolocn TV  OlATPOPIKOV

TPOTEIVOV

H avéivon dwwomopdc pe 600 mapdyovieg ovESEIEE GTATIGTIKMG OTLOVTIKY EMIOPACT TOL

nocootod g aroatotntog (IMivakag 2.15.). Emmiéov, Ntav oTATIOTIKOC ONUOVIIKY 1

OAANAOETIOPACT) TOV E TN GLYKEVIPMOY TOV GLTNPECioL, N omoio He TN
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TOPOVCINCE EMIONG CTATIOTIKMG ONLOVTIKEG dlapopES. XPpNolomoldvtag To Kpttipto LSD,
yio TN obyKpion Tev dideopwv Cevydv alatdtnrag (Hivaxag 2.16.), anedeiydn 611 0 fabudc
evlukng vopodivong oe arotdtTo 35 %o NTOV OTATIOTIKOG CNUOVTIKG SLOPOPETIKOS O

oyxéon pe ovtdv o ahatdmreg 0 %o kat 15 %o oe St e epmictocvvng 95 %.

Mivaxag 2.15.: Avdivon 6106mopdg e dVo TapAyovTeg o€ ddoTna eumietocvvng 95%

Alototnta * Avodoyio
) ) . Avaloyia cumpesiov / U
1Inyn roporlaxtikotyrag AlatdTra cunpesiov / U gvlopuxig
evQULUKNG OpaCTIKOTNTOG
dpOoTIKOTNTAG

2TOTIOTIKOG OHUOVTIKES

0100PES

Mivaxag 2.16.: Xvykpioeig {evydv ypnoponowmvag To kprripto LSD
K = XZepd pe v omoio to T0606TA aAatdTnToC E000aYV KOADTEPOLS Pabpovg evivukmy

VOPOAVCEDY
AlatdétnTa 0 %o 15 %o K
0 %o 1
15 %o - 2
35 %o ol * 3
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@ Adotomta0% BAlotomTalS%e A Alatdtnta3S%o
100

90
30 ® 81,88

L

W 54,73
50 T 4915
40 | 4138

20 _534,71

2587 #2412
W16,16
Zﬁkoﬁﬁ ‘10,95 — -

0 T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50

ug diet protein / u

70
60

DH %

20
10 -

—_

Ewova 2.10.: BaOpoi eviuuikng vopoivueng v SlaTpo@iK@V TPOTEIVOV TOV GLTNPECIOY
GT0 OLAPOPO. TOGOGTA OANTOTITUG GE GYECT] LE TNV GLYKEVIPWOOT) TOV Gt peciov (amd 302
e€etalopeva onpeia).
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2.4.2. Avantoén e€icmong
2.4.2.1. Babuég Avtovdpiotvong

Hopauetpog 1: emidpaon e ovykévipwons outnpesiov CB (w¢ vmoopowua) oro Lobuo

OVTODIPOLVONS TWV JLATPOPIKWDV TPDTEIVDV

Ta wepapatikd de00UEVE OUAdOTOMONKAY OVAAOYO LUE TN GUYKEVTPMGT TOV GLTNPEGIOL GTO
g€etalopevo petyua ywoo v emitevén xoddtepng tung edéyyov (p value) g euoikng
KOTOVOUNG TOV TEPAUATIKDY SEGOUEVAOV. XTN GLVEXELD EEETAGTNKOV O10pOpeC EIGMGELC O1
omoieg Ba pmopovoay va meptypdyovy Kot va tpoPfAéyouy toug Pabpovg avtobdpordoemy
TOV STPOPIKOV TPOTEIVAOV TV cutnpeciov, pe e&étaon erainbevong émov cuykpiOnkoay
To. TEWPOUOTIKO dedopéva pe to mpoPremopeva g eEicwonc. H eficmon mov telikd
emléyOnke NTov 1 ekbetikn amocvvbeon dumdng edaong (Two phase exponential decay), n

omoia ypnoomombnke katdéTy otV aviamTuén:
Y=Spanl*exp(-K1*X) + Span2*exp(-K2*X) + Plateau

Xapartnpiotixd eCiowonc

Me v ekdotote avénomn NG GLYKEVIPMOOTNG TOL GOUTNPEGIoOL UEIOVOTAY O Pabuog
avtobdporvone. Emiong o pubudg tng peimong pewmvotav, €og v ovykévipoorn 10 pg
STPOPIKNG TPOTEIVINC. ATO aVTO TO EMIMESO KOl TAV®O OV TAPATNPNONKAY GTATIGTIKMOG
ONUOVTIKEG Ol0QOPEC G€ OACL TO TEPOUATIKA Oedouévo TV OlaPOpOv vad HeEAET
Tapayoviov onmg Beppokpacia, aratdtnra, emmédov pH. ‘Eyive emtloyn tov koAvtepmv
otabepav TUdV T Kobietovv TNV e€lomon KoV Vo YPNCIUOTOMGEL TO TEPUUATIKG
dedopéva, yopig ototiotikée andieleg. ‘Etol dwupopembnkay ot otafepés TéC kol To
S1apopa, padnpuatikd kpltnplo og eENG:

Spanl = 21,85

Span2 =131,8

Plateau = 4,597

-K1=-0,2338

-K2 =-3,475

Y = O npoPrenodpevog Pabuog avtoddpoivong.

X =H ovykévipwon tov cltnpeciov.

"Etot, n e€lowon (Ewova 2.3) diapopodvetar og eENG:
Y = f(x) = 21,85 €023 + 131,8 34" + 4,597

H tyn eréyyov (P value) g e&étoong enainbevong g e&icwong frav 0,0823, n omoia

vrodnAdvel 0tL M eE€toon emaAnBevong g e&iocmong elvol emTLYNG KOl OEV LIAPYOVV
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OTATIOTIKMG CTUAVTIKEG SLOPOPEG LETOED TMV TELPOUOTIKMY KOt VITOAOYILOUEVDV OESOUEVDV
(P>0,05).

To mepapatikd dedopéva  avtoidpodALONG Oev  aKOAOLOOVCHY KOVOVIKT] KOTOVOUN
(D'Agostino-Pearson test, P < 0,0001)

O GUVIEAESTC GLGYETIONG NG AVaTTVEGOHEVTG efiomong ftav 2 = 0,6289. To peydho
mNbog kol To HEYAAO €DPOC TOV TEPAUNTIKOV OESOUEVOY SOUOPPOOAY €Vo UIKPO
GUVTEAEGTI] GLGYETIONG,.

Tomkd cedipo = 10,76

E&etalopeva onpeio = 387

Ewova 2.11.: Mn ypapukn ovoyétion g &&icwong mpdmg 1a&ng tov Pabuod
avtobdpoivong tov ormpeciov CB oe dlopopeTikég cuVONKEC UE TN GLYKEVIPW®GT TOV
oumpeciov (and 387 eEetalouevo onpueia).
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Hopouetpoc 2: emiopoon tov emmédov PH oto fabuoc ovtobdpolvonc twv diatpopikwy

TPWOTEIVOV

Yotepa amd v mpocapuoyn g e&icwong pe emrvyio oty mpoPreyn tov Pabuov
oVTOLOPOAVCEMY GE GYEOT LLE TN CLYKEVIPOGT TOV GLTNPEGIOL, £Yve EMUTAEOV TOEIVOLUN O
TOV TEWPAPATIKOV TWHOV o€ TPelg ouddeg mov aviiotolyovcay oto emimedo PH wat
nmpootédnke oty eElowon mpdg TaEng 1 petafant topdpetpoc NpH. H tyun ocvoyétiong
TOV TOV TG petafinme mapdustpoc NpH ftav 1 pe yprion tov tomov log(agonist) vs.
response, o onoioc emAéydnke and to npdypoppa GraphPad Prism 5 kot cuvévalet tig Tpelg

TWES TG petaPinmc mapapétpov NpH, n omoia meprypdoeton wg €€NG:
NpH= katdtepn T+ (avdtepn tui-kozotepn Tun)/(1+107((LogEC50-pH)))

Xopoxtnpiotiko eflowonc

Koatd v mpocappoyn g e&icwong ota tpia avtd enineda pH, mpoékvyav ot petafintéc
Tipég ¢ mapapétpov NpH (IMivakag 2.12.). O petafintéc tiwég (NpH) tov Soapopov
emmédov pH, avédvovtav pe v adénon tov Padudv avtobdporvcewv. Ot GUVTEAECSTEG
oLOYETIoCEOV NTaV peyaAvtepol oto eminedo PH 8 and 411 oto pH 6 wou pH 7 avrictoya
ocoupova pe v e&iowon dedtepng TAENG. AVTOC 0 TOTOG YPNOOTOONKE GE QVTH TO
nepdpota Kabe @opd mov YPeGOTNKE, Yo TO GLVOLOCUO TOV SEOPOV UETOPANTOV
TOPOUETP®V, HOVO OTav LINPYE OeTikn) peTAfOAN TV PETOPANTOV TILOV TOV TOPAUETPOV
pe v avénon tov fabudv avtoidpoiucemy.

E&etdomkav duapopo padnuatikd kprmpio. Ta TOmKd cAANATE SEPEPAY KOL OTIC TPELS
KOUTOAEG TNG OVOTTVGGOUEVNG eEICmONG, EMEWN enNpedoTnkay and TIG OPOPES HETUED
tov apBpov N tov eéetalopevov onueiov. Katd v dievépyeia e€étaong emainfevong e
e€lomong, vp&av dlapopés, TPayHo To 0moio oQeileTal 6TO UEYOAO OYKO KOl E0POC TOV
TEWPAPOTIKOV dedouévev ¢ kdOe wapmoAng. Ot e€etdoelg OpoAdTNTOS KOU QUGIKNG
Katavoung Tov Badudv avtoidporldcemV TOV JUTPOPIKOV TPOTEIVOV TOV GLTNPEGIOL GTA
tpia eninedo, pH Pdon ¢ avantvooduevnc e€icmong, pue v pébodo D'Agostino-Pearson,
amédei&oy 0t povo ot Pabupoi avtobddoporivcemv tov PHO6 dravépovior @uoikd, dniadn
akohovBovv v mAnBvouiokn katovour] Gaussian. H avamtvecduevn eficmoon xel
dvvatdotto mpoPreync Ttov  Pabumdv  ovTtobdpoldcemv OAMV  TOV  CLYKEVIPDOGE®V
ovuneptloppavopévoo tov eninedov pH 6.

Eivow onpovtikd vo avaeepbei 0tt pio pukpn tipn edéyyov (P value) tng e€étaong g
(QULOIKNG KOTOVOUNG TMV TEPAUATIKOV dE00UEVAOY, PAon Tng avantuocopevng e&icmong,
VIOOMAMVEL OTL TOL TEWPAUOTIKA dedopéva dev Katavépovtal puokd. O D'Agostino ywa v
e€étaon NG QLOIKNG KATAVOUNG EPNUPE S10POPETIKOVS TPOTOVG €EETAGEMY TNG PLGIKNG

Katavoung oedopévav. Avti 1 omola ypnoiponoleital o€ avtv TV peAétn eivar n e&étaon
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omnibus K2 1 omoia eivot evEMKTN KOl QTOTEAEGUOTIKT) G CUYKPLON UE GAAEG EEETACELG
(PULGIKNG KOTAVOUNG OEOOLEVMV.

H g€icwon dedtepng 1aEng (Ewdva 2.12.) Stopoppavetor og eENG:

Y =

1,975)/(1+10"2%"y)

Hivakag 2.17.: Ta yopaxtnptotikd g e&icwong devtepng TaENG

f(x) + f(pH)= (21,85 €% + 1318 e3450 + 4597) + (1,975+ (12,24+

E&etaldpeva E&étaon E&étaon
Emmnédo pH | Tuég (NpH) r2 Sezalou Sy.xe _
onueio emaAnBevong | D'Agostino-Pearson
pH6 2,574 0,6523 36 6,233 0,0252 0,8033
pH7 5,901 0,4544 153 13,52 0,0058 <0,0001
pH38 10,81 0,6640 198 10,34 <0,0001 <0,0001
TéAetog
Tuég (NpH) 1,000 3 0 - -
GLVOVLAGLOG
€ pHS
® pH7
@ pHG

Ewova 2.12.: Mn ypopukr] ovoyétion g e&iowong dedtepng tééng tov Pabupod
avtodopoivong tov oltnpeciov CB o dudpopa eminedo pH pe 1t ocvykévipmon Ttov
oumpeciov (and 387 eEetalopevo onpueia).
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Hopauetpog 3: exiopoon e Oepuorpacios oto Louo owtoiIpOLVEHS TWV LATPOPIKDV

TPWTEIVOV

Xe avutd T0 6TAS0 TO TEWPAUATIKE dedopéva Taivopndnkoy ce Katnyopieg avarloya Le To
eminedo pH, ™ Ogppoxpacio Kol T GLYKEVIP®GY TOL GILTNPEGIOL, TPOKEWEVOL VO
nmpootebel oty e&icwon N petafint) mopduetpoc NT, n omola oyetileTon pe TNV €KAGTOTE
oAAayn TG Beppokpaciog.

H véo mopdpetpoc evoopatdbnke omnv Tponyovuevr) avamtuocopevn eElocwon e
npdcbeon.

Mivaxoeg 2.18.: Ta yapoknpiotikd g e&icwong tpitng TdENG. Me aotepioko onpaivovtal
o1 emtuyeis emainBedoelg g e€lomang

) E&étaon
) E&etalopeva E&étaon )
Ogppoxpooio Tiég (NT) pH r ) Sy.xe D'Agostino-
onueio emoAnfgvonc
Pearson
pH6 0,6990 12 6,870 0,0120 0,3174
25°C -8,155 pH7 0,7788 72 8,791 <0,0001 0,0017
pH8 0,7563 78 8,434 0,6840* 0,0002
pH6 0,8613 12 3,715 0,9192* 0,4431
20°C -8,302 pH7 0,2933 63 17,60 0,9838* 0,0894
pH8 0,7823 75 8,928 0,0134 <0,0001
pH6 0,7387 12 6,657 0,0710* 0,6535
15°C -10,35 pH7 0,8036 45 5,535 0,3811* 0,0003
pH8 0,8486 45 6,467 0,0009 0,0188
TéAerog
Twyég (NT) 1,000 3 0 - -
GLVOVOGHOG

Xaparxtnpiotixd eCiowonc

Kotd ™mv zmpocapuoyn g e€icmong, ®ote va copmeptroufavel v Bepuoxpacio Tov
Uelypotog, Tpoékvyay ot TuéG ¢ petaPAntge mopapuétpov NT, ot omoiec avédvoviav e
v avénon g Oepuokpaciog pe TapdAANAn abénon tov Pabudv avtodoporvcewv. H tyun
¢ ovoyETiong Tav uetafintav tudv NpH ftav 1, odpeova pe tov tomo log(inhibitor) vs.
response kai £xet meprypagel oto meipapa 1. XTig €E€TACEC OHOAOTNTOC KOl (QUOIKNG
KOTOVOUNG TOV TEPOUATIK®OV ded0UEVOV GE GYEoT UE TNV avorTuocOuevn e&icmon, pe v
uébodo D'Agostino-Pearson, amedeiydn ot ot Babuoi cvtoHdPoAICEMV YEVIKA KATAVEULOVTOL
QLOIKE Kot akolovBodv TV TAnBvouiakn kotovour Gaussian (IMivaxag 2.18.).

'Eto1, n e€lowon tpitng tdEng (Ewova 2.13.) drapopeaddnke g eENG:
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Y = f()+f(pH)+ f(7°C) = (21,85 €70 + 131,8 €770 + 4,597)+ (1,975+ (12,24+
1,975)/(1+102%7))+(-10,35+ (-8,155 +10,35)/(1+101# ).

25°C ¢
20°C @
15¢c O

Ewova 2.13.: Mn ypopuikny ovoyétion g e&iomong tpitng 1aéng tov Pabupod
oVTOLOPOIVONG TOV  JTPOPIKAOV TPOTEIVOV OTIC Oldpopeg Oepuokpacieg pe 1
oLYKEVTP®GN TOL crtnpeciov 6tav to PH = 8 (amd 387 e&etaldueva onuein).
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lopaouetpog 4. exiopoaon s araToTHTOS 0TO LoOUO 0WTODIPOLDONS TWV OLATPOPIKWDOV

TPWTEIVOY

Téhog, ot padpol avtobdporvcewv taivoundnioay Pdon g GLYKEVTPMONG GLTNPEGIOV, TOV
emmédov PH, Tov mocooTOL NG ahatoOTNTOG Kol TNG Oeppokpacioc. e avTtd TO GTA0

Tpootédnke otV avantuccopevn eéicmon 1 pHetafAnTn TopaueTpog g aAatotntog NS.

Xopoxtnpiotiko eClowonc

Béon tov twov g petafAnmg mapapétpov NS, pe mmv adénon g oratdTnTog
pewdvovtay o Pabudc avtoddpdivong tov datpopikmv mpwteivav (Ewova 2.14.) tov
ounpeciov, evd TopAAANAa ot Tiég g HeTaPAnTg mapapuétpov NS peidvoviav pe v
avénon g aAaTodTNTAG.

Me v 0AoKANPmOT TNG TPOCUPUOYNG, CUUTEPIAAUPAVOUEVOV TOV TEGGUP®Y UETOPANTOV
napapétpov (Mivaxag 2.19.), o1 TWéS TOV TEMKOV GUVIEAEGTOV GLOYETICEMV TNG KAOE
KOUTOANG NTOV tKovomomTikég, pe e&aipeon v kaumoin pH 6 og Beppoxpacio 15 °C,
aratotnta 0 %o, TV kapmdAn pH 7 oe Beppoxpacio 20 °C, cdotdémta 15 %o ko tnv
kapmoAn pH 7 oe Oegpuokpocio 20 °C olotomnta 35 %o, TV OMOI®V TO TEPUUATIKA
dedopéva, Tovg Topovsiacay ovopoiies ®g mpog v avarntuccopevn e&iocwon (Ilivaxag
2.19.). O emruyeic Twég yoo v e€étaon emadnbevong g eicwong peimdnkay, enedn
ennpedotnKay and TV TeEAevTaia tpooTiféuevn eicmon oty avoarntueoouevn &icwon. Ta
amoteléopata G €&ETaoNG NG QUOIKNG KATUVOUNG T®V TEPAUOTIKAOV Oe00UEVOV
BeATIOON KOV VTOINADVOVTOG T PUVOIKT KATOVOUTY TOV SOQOP®V TEPUUATIKOV SESOUEVAMV.
O cvvdvacprog TV PeETafANToOV Ty adatdmrag NS ypnoyonoidvog v Tpoctifépevn

e&lomon enetevydn yopig Kovéva GEAAUA.

'Etot, 1 tedu) e&icwon (Ewdva 2.10) drapopemdnke og e&ngc:

Y = f(x)+ f(pH)+ f(7°C)+f(5%0)

=(21,85 e0%¥X) 1 131 8 e3475™X) + 4 597)+ (1,975+ (12,24+ 1,975)/(1+10(7208-Pyy 4 (.
10,35+ (-8,155 +10,35)/(1+10“881°C)))+(-4,850 + (2,756+4,850)/(1+10C*1477y),
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Mivakag 2.19.: Ta yapoknpiotikd s e€lomong T€taptng TAENG SOUPOVA LE TNV TEAEVTALN
TPOGOPLOYN TOV TEPAUATIKAOV OE00UEVOV 0vTODOPoADcE®Y. Me aotepioko onpaivovtal ot
emtuyeig emainBedoeig g elomong

E&etaldpeva Eétaon E&étoon
AlotoéTTa Twég (NS) pH | Ogppokpacio r? onueia Sy.Xxe D'Agostino-
enoAnfevonc
Pearson
15°C 0,8552 27 6,356 0,1096* 0,0082
pH8 20°C 0,8129 27 9,782 <0,0001 0,0004
25°C 0,8202 27 8,077 0,0003 0,1029
15°C 0,9647 27 2,643 0,6720* 0,0017
0 %o 2,756 pH7 20°C 0,5986 27 17,62 <0,0001 0,0825
25°C 0,7784 27 9,403 0,0002 0,0754
15°C -0,3869 12 8,146 0,0161 0,6535
pH6 20°C 0,8219 12 4,210 0,5310* 0,4431
25°C 0,4569 12 9,228 0,0012 0,3174
15°C 0,7365 18 7,892 0,0051 0,3106
pH8 20°C 0,8548 27 4,666 0,0162 0,3990
25°C 0,6988 27 6,193 0,0005 0,0431
15 %o -2,033

15°C 0,5446 18 6,496 0,0046 0,4923
pH7 20°C -3,232 18 12,79 <0,0001 0,1890
25°C 0,9132 18 4,741 0,0007 0,2236
Hg 25°C 0,7205 24 10,26 0,0112 0,0003

p
35 %o -4,850 20°C 0,6767 21 11,78 0,1585* 0,0012
pH7 20°C -6,382 18 14,75 <0,0001 0,1801

Téherog
Twég (NS) - - 1 3 0 - -
GLVOLAGHLOG
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0% 4
15% @
35% @

Ewova 2.14.: Mn ypouuikn ovoyétion g e&iowong tétoptng tééng tov Podudv
ALTOUOPOAVCEDV TOV SWTPOPIKMOV TPOTEVOV oTe S1APOPO TOGOCTE OAATOTNTAS UE T
GLYKEVIP®OT TOV oltnpesiov O6tav to PH = 8 kot n  Ogpuoxpacia = 25 °C (and 387

eEetaldpeva onpeia).

Hivakag 2.20.:

ond Ttovg ddpopovg mopdyovieg emnpedlovv 10 Pabud
avtoddporvong nepiocdtepo (Af(x), Af(pH), AF(7°C), Af(S%0))

Institutional Repository - Library & Information Centre - University of Thessaly
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Merafinti Awopopa uetoflntaov 2EIPA UE TNV OTOLAL O TOPCYOVTES
TOPOUETPOS TUDV ennpedovy 1o Lobuod ovtoidpolvons
ZuyKEVTpOON 42,63 1
ounpeciov
NpH 8,24 2
NT 2,19 4
NS 7,61 3
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2.4.2.2. BoBuog Evivuixng Yopolvoong

Hopaouetpog 1: emidpaon e avaloyiog ovykevipwang oitnpeoiov CB (w¢ vrootpwua) ove.
LOVGOO, EVEDUIKNG OPATTIKOTHTOS OMKWOV OAKOAIKWOY TPWTEOGDV 070 [abud ev{ouIkng

DOPOLVONS TV FLATPOPIKDV TPWTEIVDV

Mo mv KeAvTepnN ameOVION T®V dESOUEVOV AVTOD TOL TEPANATOS emAEXONKe 1 eicmon
exBeTikng amocvvbeong dumAng edong (Two phase exponential decay) éretta and chykpion
ue dideg e€lomwoelg pe  Pondeia Tov mpoypappatog GraphPad Prism 5. Avolvtikotepa
ovykpifnke pe e€lomoslg pag edong, 6mmg One phase exponential decay, ot onoieg édmaav
OYETIKG UIKpd cVVTIEAEGTN GLoYETIONG Kat pikpn Tun eAéyyov (p Value) katd v e&étaon
emoinOsvong g e&icwong. Amodeiybnie dvokoro va mwpoPArepBovv or Pabuoi evivuikng
VOOV pE EEICMGELG OGS PAOTG, 0POV 01 KOUTOAES EVIVLIKNAG VOPOAVONG dEiYVOLV pia
(@ACT OTIS WUEYOAEG GLYKEVIPMGELS outnpeciov pe apyd pvbud abvénong tov Pabduov
evOIIKNG VOPOALONG KOl GAAN OTIG WKPEC CLYKEVIPMGEIS CLTNPEGIOV UE TayD pvoud
avénong tov Pabpot evluuiknig vopoOAVOTG.

"Etot, ypnoiponombnke 1 eicwon ekbetikng amocivieong duming edong (Two phase

exponential decay) 6rmg kot yio v TEptypaPn Tov Pabpod avtoidpodAvomng:
Y=Spanl*exp(-K1*X) + Span2*exp(-K2*X) + Plateau

Xopoxtnpiotiko eflowonc

Me v avénon g avoroylag cvykévipoong ottnpeciov / U dpaotikdTnTag OAK®V
OAKOAMKOV TPOTEACOV HEIOVOTaV o Pabudc evlupking vopoOALONG TV SUTPOPIKOV
TPOTEIVOV TOVL OITNPECION. X& GLYKEVIPMOES HeYoALTEpEG amd 10 ug dTpopikng
mpoteivng / U dpactikdtnrag dev mapotnpinkay oTATIGTIKAOG ONUAVTIKES d10POPES KOl O
pLOuog peiwong mapépeve otabepog. Exoviag vmoyn avtd avoartdydnke 1 e€icmon pe dvo
pLOuovg avénoemv tov Pabduov evlvpikng voporvone. EmkéyOnkav ol kaAbtepeg otabepég
TIES, Ol omoieg KaOoToUV TNV €£icmON KAV VO YPTCULOTOGEL TO, TEWPAPATIKG dedoUEVA
yopic ototioTikéc ammAeiec. ‘Etot o Tyég e e&icmaong dtapoppadnkav wg e€ng:

Spanl =21,21

Span2 =141,2

Plateau = 5,428

K1 =0,09631

K2 =1,919

Y = O mpoPrenouevog Pabuoc eviupkng vopoALGNC.

X =H avoroyia cuykévipoong tov oitnpeciov / U oMK®V GAKOAKOV TPOTEACDV.

exp Amodidetl ™ otabepd € voIEVN o dHVAUN

0,8527 = Tyun eréyyov (P value) tng emodnBevong g eicwong
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0,0001 > ¢ tiung eléyyov (P value) yo tnv e€€taon TG QLUGIKNG KOTOVOUNG TMV
TEPOUATIKOV dedopévav eviouikng vdpoivong (D'Agostino-Pearson test)
Tovteheothig ovoyétiong (r2) = 0,7639

13,99 =Tvmwd cpaipa

302 = E&etalopeva onpueio

'Etot, n e€locmon tpatng tééng (Ewdva 2.15.) dropoppmdvetor og eEXg:
Y= f(x) = (21,21% et00%3X) 4 147 2 * (19199 4 5 428)

100 Bofpoi avtoiidporlveewmy 'Y

BoOpoi eviopkig vépdivong @

20 —
80 —

40 —|

DH
1
:::-_-.p-—d-"
-

20 —

30 40 50
pg Diet prot/ u

Ewova 2.15.: Mn ypouuikéc cvoyetioelg g eficmong mpodtg taéng tov Padudv
avtoddpoivong Kot eVELUIKNG VOPOALONG TOV OUTPOPIKOV TPOTEIVOV ce av&avouevn
GVYKEVTP®OT ToL ortnpeciov (amd 302 eEetaldpeva onpueia).
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Hopouetpoc 2: emiopaon tov PH oto Pobud evivuikne vopolvone twv Olatpopikav

TPOTEIVOV

Yotepa and v mpocappoyn g e€lowong pe emtvyia yoo v wpdPreyn tov Padbuov
evQLIKNG VOPOALGNG GE GYECT LE TNV OVOAOYIO CLYKEVIPOONC TOV SATPOPIKAOV TPMTEIVAV
tov cunpeciov / U evluvpukng dpactikotrag, avortdydnke n idwa eElcmon pe okond va
ocouneptldfet tov mapdyova tov emimédov PH. Ta mepapatikd dedopéva ta&vopunbnkay oe
TpElg emmAéov katnyopieg avaroyo pe to emimedo PH. ‘Eywe mpocobnkn g petaPAntnig
napopétpov NpH, ) onola petafairetor pe v petafoin tov emmédov pH.

log(agonist) vs. response (three parameters): Y=Bottom + (Top-Bottom)/(1+10”((LogEC50-
X))

Xapartnpiotixd eCiowonc

Mo v extipnon g mowdttag ¢ e£lcmong, TPOSOHIOPIGTNKAV O TIHEG CLUGYETICEDV TMV
Babumv evlopung vopoOALGNG LE TNV AVOAOYIO GLYKEVIP®ONG TOV SUTPOPIKAOV TPMTEIVAOV
tov ottnpeciov / U evlupikng dpactikdTTog OAK®V 0AKOAK®OV TPOTENCHY, 0l OTOIEG TV
ueybieg oto emimedo pH 7, pH 6, pH 8 avrtictoya (IMivokag 2.21.). v e&étaon
gmaAnOgvong, n Tt edéyyov (p value) frav wave arnd 0,05 oto pH8. Ta dedouéve oto
eninedo pH 6 ko pH 7 axoiovBovoav @uokn katavourn. Ot Twég ¢ MeTaPAnTng
mapopétpov NpH avédavovrav pe v avénon tov enmédov pH, €dikd puetald tov emmédov
pH 6 ko1 pH 7. H tpdPreyn tov Babumv eviuutkng vdpoivong ftay epiktn o€ eninedo pH 6
o€ oyéon uHe OAeg TIC avoroyieg cvykévipwong ormpeciov / U dpacTikOTNTOC OMKOV
OAKOAIK®V TPMTEAC®Y, OAAG dgv ftav dvvatn 1 gpyaotmplokn pétpnon tovg (Ewdva

2.16.). H e&icwon Aedtepnc taénc (Euwcova 2.13, Iivaxag 2.15) dapopendnke oc e€Rg:

Y = f(x)+ f(pH)= (21,21%et009310 1 147 2 *e(1919"X) + 5 428) + (-23,10 + (1,296
+23,10)/(1+106%55P1)

Mivakag 2.21.: Xapaxtnpiotikd g e&icwong devtepng 1aéng. Me aotepioko onpaivoviot
o1 emTvyelg emainOevoelg

E&étaon E&étaon
5 E&etalopeva . .
Eninedo pH Twég (NpH) r ) Sy.xe | emoAnBevong | D'Agostino-
onpeia
Pearson
pH 6 -23,07 0,8094 12 10,28 0,0295 0,8128
pH 7 -0,7197 0,9535 45 5,456 0,0152 0,4736
pH 8 1,078 0,7814 245 13,61 0,8751* <0,0001
Twég (NpH) | Tékewog 1,000 3 0 - -
GLVOLAGLOG
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& pHS
QpH7
®pH6

Ewova 2.16.: Mn ypoppikés ovoyetioelg tng e&icwong ogbtepng tééng tov Paducv
evQuIKNG VOPOIVGONG TV SLUTPOPIKAV TPAOTEIVAV TOV GLTNPECI®V 6T ddpopa enimeda pH
LE TN oLYKEVTP®ON ToL ctnpeciov (amd 302 eEetalopeva onueia).
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Hopauetpog 3. emidpaon s Oepuoxpacios oto [obud evivuikns vdpoivons twv dLaTpoPiKmy

TPWTEIVOV

Yoveyilovtog v avantuén e e&lomong Yy Vo COUTEPIMAPEL TOV TaPAyovVIO NG
Oepuokpaciog, To mepopatikd dedopéva TaSvoundnkay oe katnyopieg avaioyo He TO
emimedo tov pH kat 1 Beppokpacia. Alapopemdnke 1 petapfint mapapétpov NT, n omoia
petoBdidetar pe v petafoin g Oeppokpacio.

log(agonist) vs. response (Me tpeic mopapétpovg): Y=Bottom + (Top-Bottom)/(1+
10"((LogEC50-X)))

Xopoxtnpiotnro eEiowone

IMo v ektipnon tng TodTNnTeg TS AVOTTLGGOUEVNG ££I0MONG, TPOGOIOPIGTIKAY Ol TIUEG
TOV GUVTEAEGTN GUCYETIONG, O OTOl0G MTtav peyaAdTeEPOg 6To eninedo PH 8 o Beprokpacia
20 °C (ITivakog 2.22.). Okeg ot TYEG cLoYETIoEMV KpiBNKay tkavomomTikés. v e€€taon
emaAnevong ot Twég eaéyyov (p value) frav wavoromrtikég (Tlivaxag 2.22.). v e&étaon
MG QLOIKNG KOTOVOUNG T®V TEPOUNTIKOV OEOOUEVOV TO TEIPOUOTIKG OEOOUEVA TN
KOpmOANG TV Padudv eviopkng vopoéivong oto eninedo pH 6 ka1 pH 8, oe Beppokpacia
25°C «xot 20 °C avtictorya akoiovBodoav QUGIKY KoTavour ce ovtifeon pe to dedopuéva
oto eninedo pH 8 oe Ogppoxpacio 25 °C. Xy e&étaon emainbevong 1 KoumwOAN TOL
emmédov pH 8 oe Ogppokpacia 25 °C eiye ta mo Oetikd amotedéopota. Ov TwéG g
petopAntig mopapétpov NT aviavoviav pe v avénon g Beppokpaciog, €0kd oto
onueia 15 °C ko 20 °C (ITivaxag 2.22.). ‘Etol, 1 e€icwon tpitng taéng (Ewova 2.17.)
Stopopembnke g e&ne:

Y = f(x)+ f(pH)+ f(7°C) = (21,21* 009310 141 2 * (1919 4 5 428) + (-23,10 + (1,296
+23,10)/(1+10®95P)) + (-6,783+ (0,2908+6,783)/(1+107 1345 TChyy

Hivakag 2.22.: Ta yapoktnpiotikd g e&icwong tpitng td&nc. Me aotepioko onpaivoviot
o1 emtuyelg emainOevoelg

i E&étaon

) E&etaloueva E&étaon ]

Ogppokpooio | Tiuég (NT) pH r ) Sy.xe D'Agostino-
onueia emoAnBgvong
Pearson
pH6 0,8092 12 9,845 0,0509* 0,8128
*

25 °C 0,2908 pH7 0,9533 21 5,332 0,0232 0,4736
pH8 0,7700 221 14,50 0,7840* <0,0001

20 °C -1,269 pH8 0,9635 24 4,680 0,3639* 0,5756
15°C -6,783 pH8 0,8461 24 7,695 <0,0001 0,0130

Té\
Tuuéc (NT) e - 1,000 3 0 - -
GLVOLAGHOG
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& 25C
@ 20°C
O 15°C

Ewéva 2.17.: Mn ypappukéc cvoyetioelg g e€lowong tpitng 1aéng tov Pabuov eviopikng
VOPOAVOTG TOV SUTPOPIKDY TPOTEIVOV TOV CLTNPESIOV GTIS d1dpopeg Bepprokpaciec e
GLYKEVTP®GN TOL crtnpeciov (arnd 302 e&etalopevo onueia).
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Hopauetpog 4: exiopoon e 0LatoTnTog oTHY EVIDUIKH DOPOLDGH TWV ILOTPOPIKDY

TPWTEIVOV

Xe avtyv Vv mpocapuoyn ¢ egicoong yw v mpoPreyn tov Pabumv eviopikng
VOPOAVOTG TOV STPOPIKAOV TPAOTEIVOV GTOVG SAPOopPovs TEPPUAALOVIOAOYIKOVG Kol
Ploloywkovc mapdyovteg, Tov omoimv efetdletar n enidpacn TOVE GTNV MERTIKOTNTO TNG
SATPOPIKNG TPMOTEIVNG IN Vitro, £yve vrobeon g petaPintig mopopétpov NS, n omoia
peTaPAALETAL [Le TNV EKACTOTE WHETABOAN TNG QAATOTNTAG. XPNOUYLOTOMONKE SapopeETIKN
e€lowon ywo ) ovvdeon TV TV TG Tapauétpov NS, n onoia Asttovpyel o¢ avtiBeto ™
eElowong N omoia ypNOYOTOMONKE Yo 1] GVVOEST TMV TPONYOVUEVOV TOPUUETPOV, OC
egng:

log(inhibitor) vs. response: Y=Bottom + (Top-Bottom)/(1+10"((X- LogEC50)))

Xopoxtnpiotika eCiowong

0% ¢
15 % @
35 % @

Ewova 2.18.: Mn ypouukéc ovoyetioelg ¢ e€lcmong téraptmg tééng tov Poabudv
evOUIKNG VIPOAVONG TOV JATPOPIKAOV TPOTEVOV TOV CLTNPEGIOV 0TA S1APOopa TOGOCTA
aAATOTNTOG LE TN CLYKEVIPOON TOL oltnpeciov 6tav PH=8 ko Oeppokpacio = 25 °C (and
302 g&etalopeva onpeia).

Ot vynAéc TIHEG CLGYETICEMV AMTOJEIKVDOLY OTL TO TEPOUATIKE O£d0UEVO SLOVELOVTOL
axpifmg yopm and v avoarntuccopevn eéicmon. Ot tipég g petapintg mapopétpov NS
ouvdvdoTNKaV e Aploto Tpdmo avamtvocovtag v e€icmon oty téraptn taén (Ilivakag
2.23.). Awxpivetor n xopmdin tov Bobudv evlopikng vdpoAdong oe eminedo pH 8 xot
Oeppoxpacio 20 °C, g omoiag To. TEPAUATIKE OESOUEVO KATAVELOVTOL QUGIKG KOl OEV
A€oy moAD omd TV avartvocduev e&icwon. Ot Tiég g mapoapuétpov NS peidvovray

pe v avénon g aratodtntog, emiong o Pabudg evlopikng vdpdAvoNg LEIDVOVTAY UE TN
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ueiwomn g mapapérpov NS (Ewova 2.23.). ‘Etot, 1 e€icwon tétoptng taéng (Ewkova 2.18.)
Stopopembnie og eéng:

Y= f(x)+ f(pH)+ f(7°C)+f(S%o) = (21,21% (009310 + 147 2 * e(1919X) 1 5 428) + (-23,10 +
(1,296 +23,10)/(1+10®%5PM)) + (-6,783+ (0,2908+6,783)/(1+10%°* 7O )+ (-1220 +
(0,5186+12,20)/(1+10%1507y)

Hivaxkag 2.23.: To yopoakmplotikd Tov gélodoenv Tétapmms tdéne. Me aotepicko

OMUOIVOVTOL Ol EMTVYELS EMOANOEVOELG

®gppo- E&étaon
5 E&etaldpeva E&étaon .
Alatotnta Twég (NS) Kpaoio r Sy.x D'Agostino-
pH onpueia emaAnfgvong
Pearson
pH 6 25°C 0,8081 12 9,874 0,0498 0,8128
pH 7 25°C 0,9524 21 5,386 0,0206 0,4736
0 %o 0,5186 25°C 0,7804 173 14,96 0,0084 <0,0001
pH 8 20°C 0,9630 24 4,709 0,3443* 0,5756
15°C 0,8454 24 7,712 < 0,0001 0,0130
15 %o -5,324 pH 8 25°C 0,9326 24 5,620 0,0003 0,3240
35 %o -12,20 pH 8 25°C 0,7261 24 9,598 < 0,0001 0,0064
TéAerog
Twéc (NT) - 1,000 3 0 - -
GLVOLAGOG
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Hopauetpog 5: Emiopaon tov ev{ouikod mpopid otyv eviouixn vopoloon Twv o10TpopiKoy

TPWTEIVDOV

A6 TEPAOTIKEG EKTPOPES AAPPUKIDY 6€ TA®TOVS 1Y BvoKA®PBoOg otV 1 BLOKOAMEPYNTIKY
povada ZeAovta, GLAAEXONKOY TUADPIKAE TVPAN AT T TENTIKA GVoTHLATA LYHVWOV Ta ool
glyav otiotel e Sl0POPETIKG GLTNPESLO TOV TEPIElAY OLUPOPETIKEC TPWTEIVEG QUTIKNG
npoéievong. Ta ormpéown Mrav to RHO9, RH10, RH11, RH17, RH18 ot RH19, twv
omoimv ot ovotdoelg meptypdeovtar otov Ilivaka 2.2. H perémn 1tng emidpoonc tov
evlupkon mpopih éywe oe OBeppokpacio 25 °C, pH 8 xor clotdtmra 0 %o, oAAd vmod
av&avouevn avaloyic TG TOGOTNTAG TOL TPMOTEIVIKOD vrootpopatog / U eviuuikng
dpaotikotntag. Emiong 10 ypnoyomotodpevo citnpécto oe avtd 1o meipapo nTav idto pe
avTd TOV TPoNyoLpEvev TEpapdtov (ocumpécto CB). Xe kabévo omd ta eviupikd
eKyuAiopata mov mpoékvyov oamnd AaPpdxie wov AdpPovay  SEOPETIKO OLTNPECIO,
npocdlopiotnke 1 OpactikoOtnTe g Opuwyivng, g yopobpuyivrg kol TV
kapPoéumentidacodv A kot B, kaBdg kol 1 OpaoSTIKOTNTO TOV OAMKOV OAKOAIK®V
npoteac®v. H moocdtnra kabevog exyvAicpotog mov ypnoipwonomdnke ot avidpacels
mENTIKOTNTOG IN Vitro Siépepe ka1 vmoAoyiotnke £tor wote va mepiEyel 1 U olikav
OAKOAIKOV TPOTEACDV.

e autd 10 MElPOUO TPOGAPUOGTNKE 1) AVOTTVGGOUEVT e&lomon doTE Vo cupmepAaPel Kot
TIG OPOACTIKOTNTES TOV SOPOP®V TEMTIKOV TPMTEASDV, TNG Opvyivng, g yopodpuvyivng Kot
tov koppoéurentidacdv A kol B. Ot petafintég mapdpetpotl mov dapopeadnkay nTov ot
edne:

H enidpaon g yopodpvyivng avrimpocmnedetotl amd tn petafint) mopapetpo NCHTR.

H enidpaon g Opuyivng avimpocorevetan oo ) puetafint topauetpo NTRP.

H emidpaon g kapPoéumentiddong A avimpocomedeTal ond TN UeTAPANT TOPAUETPO
NCPA.

H enidpaon g xapPoéumentiddong B aviurpocommedetar and tn HeTafAnT TopdeTpo
NCPB.

H eic0yoyn avtdv tov mopouétpov 0dnynoe ot dapopeonot pog eéicmong oydong tééng:

Y = f(x)+ f(pH)+ f(7°C)+ f(S%0)+ f(TRP)+ f(CHTR)+ f(CPA)+ f(CPB)+ f(P)) = (21,21* e*
00931 + 141,2 * 191 4 5 428) + (-23,10 + (1,296 +23,10)/(1+10®5PM)) + (-6,783 +
(0,2908+6,783)/(1+10%* )+ (12,20 + (0,5186+12,20)/(1+10™150)) + (107198

1,153*log(TRP U/mg protein,))) + (_23 84 + 9 082*|Og(CHTR U/mg pl’O'[em )) + (10( 0,3626 + 0,8114
*|Og(CPA\))) + (10(—1,846+ 6,399*CPB))

Ta dedopéva ta&vopndnkav oe Kotnyopieg avl GLYKEVIP®OOY oltnpeciov, eninedo pH,

alatotnra, Oeppoxpocio kot S0TPOPKO 16TOPIKO (SPUCTIKOTNTO TERTIKMOV TPMTEACHOV).
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Xpnoomondnke o wopduetpoc n onoio HETaBAAAETOL LE TNV HETAPOAT TOV GLVOLOL T®V
UETAPANTOV TOPAUETPOV NG Kibe memTikng mpotedons H véa mapduetpog ovoudotnke
napapetpog NE kot eéetdotnke kabe @opd 1 petaforn e He pio omd TIC PEAETNUEVECS

OPOOTIKOTNTEG MENTIKOV EVEOU®V, G €ENG:

A. E&étoon e uetafintie mopoustpov NTRP 1 omolo. uetafalreton ue v uetafoin e

OPaoTIKOTHTOS THS Bpowivic

Xpnowomomdnke mn mopduetpoc NTRP m omoio petafdiietor pe T petafoin g
dpaoTiKOTNTOG TNG OpVuYivng.
Log-log line, X & Y eivau log: Y=107(Y Intercept + Slope*log(X))

Avt 1 mopdpetpoc petafarleton pe 600 TaydtNTeg 08 oYéomn pe 10 Pabud e eviupkng
VOPOAVOTG, TOYVTEPU OTNV apyn Kol Mo apyd oto TéAog. H petafoin yiveton pe Beticd
pLOud TV Babudv g evivpuknig vopdAvoNG.

O &1 Tyéc g petapintg mopapétpov NTRP cuvdédnkay mapdiinia pe Tig TIHEG TV

SpacTIKOTATOV BpLyivng pe TV akodAlovdrn mpooTtiBépevn e&icmon:

NTRP = f(TRP) — (10(—1,998 +1,153*log(TRP U/mg protein,)))

Tuviekeothig ovoyétiong (r2) = 0,8450

Tiun eléyyov (P value) tng e&étaong enainifsvong = 0,9000 (un onuavtikn).
Tomiko cediua = 0,8976

B. E&étaon e uetafintig mopouétpov NCHTR 5 omoia uetafidilerar ue t puetofioln e

OPaoTIKOTNTAS THS YoHoBpowivig

Mo v npocapuoyn avtig g mapoapétpov NCHTR oty avartvecopevn e&icwon, n omoia
petafarieton Oetikd pe v advénon tov fabudv e evupkng vopOALGNE, GLVIVACTIKAY
oL TWEG TIg HE TV okdlovdn ypoppky e€icmon, n omoia elxe kaAbTEPO GLVIEAEGTN
GLGYETIONG, UE UIKPO GOAAUAL:

Semilog line, X givar log, Y sivor ypoupixn: Y=Yintercept + Slope*log(X)

NCHTR = f(CHTR) = (-23,84 + 9,082*log(CHTR))

Yuvteheothg ovoyétiong (r2) = 0,9423

Tiun eléyyov (P value) tng eEétaong enainifsvong = 0,7000 (un onuavTikn).

Tomkd cedipo = 0,5477

I'. E¢éroon e uetafintig mopouetpov NCPA n oroia uetofiailerar ue wy uetaforn e

opaotikotntos e kopPfolvmentiodons A

Avt] M TopAauETpog peTofdAletor Betikd pe TtV avénom TG OpOCTIKOTNTOG TNG
kapPoéumentiddong A. O pvbuog g avénong aAralel 6to TEAOG TNG KOUTOANG, LE apYO
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pvOuod. 'Etol 1 ohvdeon Tov T®V TS NTav addVaTo Vo, Yivel e TIG KAUGIKEC EEI0MGELS Ol
OTolEG YPNOILOTOMONKOV Y100 TNV GVVOEST] T®V TPONYOVUEV®V TEPIPOAALOVIOLOYIKOV Kot
Poroywkdv mapapétpov. Xpnowomombnke €dikn e&iomorn ywoo TV TEPLYPOPT TNG
emidpaong ¢ kopPoumentiddonc A, vmobétovioc OTL M OPOCTIKOTNTA  TNG
KkapPoéumentidodong A aAdalel pe AoyoplBpkd pubpd o omoiog ATOTLIMVETOL GE YPOUUIKNY
GLOYETION:

Log-log line, X & Y givan log: Y = 10~(Y Intercept + Slope*log(X)) (GraphPad Prism,

2010)

Trafepéc Tipéc e ebiomone: NCPA = f(CPA)= (1003626 + 08114 log(CPA)y
Toviekeothic ovoyétiong () = 0,6220

Tin eléyyov (P value) tng e&étaong enainifsvong = 0,4000 (un onuavTikny).
Tomkd cedipo = 1,402

A. E&étaon e ustafintic mopoucétpov NCPB, n omolo ustafioiletor ue t petofloln e
opaotikotntog e KopPolvmentiodons B

Avt 1 mapdapetpog petafdrieton OeTikd Kot pe apyd pubuod o€ oyéomn e ™ HeTaPoAn TV
Babumv tng eviupkng vdpoAvVOTG. ZUVOVACTNKOV Ol TYEG TNG UETUPANTAG TOPAUETPOV LUE
v akdrovdn eicmon, wg e€Ng:

Semilog line, X givau linear, Y eivat log: Y=10"(Yintercept + Slope*X)

Trafepéc Tipég e eEiomong: NCPB = f(CPB) = (10¢1846+ 6.3997CPE),)

Tovieheotiig ovoyétiong (r2) = 0,8060
Ty ehéyyov (P value) g e&étaong emainfsvong = 0,4000 (un onuavTikn).
Tomiko cedipa = 1,004
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Hivakeg 2.24.: Ot JdpacTikOTNTES TOV OAPOPOV TMERTIKOV eviOU®V To Omoid
ypnowomomnikay kotd TV eVOUUIKY VOPOALOT] TGOV SOTPOPIKDY TPOTEIVAOV TOL
ounpeciov CB

, KapBoév-
A . Ohkég KapBo&v- pbot
LTPOPIKO ] , ,
LTODUKS OAKOATKEC Opuyivn Xopobpuyivn nentidbon
p npwrgdcgg 7'[87['[16(1(51’] A B
RH11 6,898 128,138 478,445 2,179 0,39
RH19 1,110 7,380 936,770 0,177 0
RH18 0,120 3,270 1128,500 0,440 0,28
RH17 0,664 3,700 276,240 0,310 0,31
RH10 17,800 145,440 675,840 0,685 0,34
RHO09 18,790 176,690 657,730 0,800 0,35
RHO9 @
RH10 @
RH11L @
RH17 @
RH18
RH19 @

Ewéva 2.19.: Mn ypappikég cvoyetioelg g e&icwong dydong tadéng tov Pabpov evivpiknig
VOPOAVOTG TV SUTPOPIKMV TPMTEIVAOV GE GYECN LE TN GLYKEVIPMOOT| TOV GLTNPEGIOV amd
SlpopeTikd exyviicpuata TeEnTIK®V Tpoteac®dV (amd 302 egetaldueva onueia).

[Ipénetl va onpewmbel 61 To TOPOTAVOD TEWPAUOTO dEV TTEPLEiYAV 1GAPIOUES EMAVUANYELS KOl
UETPNOELG AOY® TG TEPLOPICUEVNS TOGOTNTAS KATUAANA®Y eVOLUIKOV EKYVAGUAT®V, OTAV
Bewpnnke ocovog oNUOGING 0 VTOAOYIGUOC OVTOV, KAO®OG Yoo TNV avamtuén elo®@oewmy
dlpopkod Aoylopov, dev givarl amapaitntog icot apBuol mapatmprioewv N 1 6tav ot
dwpopéc Mtav woAD WiKpég ueTald TV  TEWPOUATIKOV OTOTEAECUATOV, OO Yo

TOPASELY IO, GTIG GLYKEVIPMGELS TOV TPMOTEVIKOD vIooTpduatoc 50 ug kot 30 pug / 10ml / U
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evlopukng dpacTikOTNTag Ol dpopés oto Pabud g eviupukng vopodALoNG NTAV TOAD
HIKPEG.
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Hopauetpog 6: exiopoon e 0EIvig Tpo-wéyng oty eVEDUIKH DOPOLVGH TV J1OTPOPLKDY

TPWTEIVOY

®O4vovtag oty tedevtaio Tpocappoyn g eicwong, Yoo v mpdPreyn tov Pabumdv g
evLIIKNG VOPOALONG TOV JATPOPIKADV TPMTEIVOV OTIS OAPOPES TEPPAALOVTOAOYIKES Ko
Broioykég cuvBnkeg, yve vdBeon g petapintmg mapapétpov NP, 1 omoia petafaiieton
pe v petaforn tov Pabpov evlupikng vdpdivong katd v O6&wvn mpo-méym o€
Stapopetikd pH. Ot TéEG AT TG TOPAUETPOV GUVIVACTNKAY LLE YPOUUIKT] CUCYETION WE
0 Pobpd evluukng vépdivone katd v 6&wvn mpo-méyn oe pH 3 N oe pH 4,
ovomtoocovtog v &€icwon oty évorn 1aén. Ilpocappdotnke ovtn 1 TEAELTOLN
TOPAUETPOG LE TPOTO (DOTE VO UTOPOVHE Vo TNV TapoaPrémovye o€ TuYOV TPOPAEYELC

OAKOMKNC TEYTG.
Straight line: Y= Ylntercept + Slope*X

Xopoxtnpiotiko eClowonc

‘Eywvav o1 teAiég avaADoELS TOV TEWPAUATIKOV dESOUEVOV Yo TNV ovATTLEN Tng e&icmong
®ote va mpoPArémel Tovg Pabpovg eviupikng vOpOAvoTNg cuUTEPIAOUPOVOUEVOL TOV
napdyovta NP 1tng mpo-méyng. Otr molotikég e€etdoeig (to pobnpoaticd kpnpla) eivot
teAcéG. Or vymAéc TIHEG OCULOYETICEMV OMOOEIKVOOLV OTL TO TEPOUATIKE dedopéva
Katavépovtol akohovddviag v avantvocopevn eéicmon (Ilivakag 2.25). Ta mepopatikd
dedopéva, dev am€yovy ToAD amd o, TPOPAETOUEVA ESOUEVA TG OVATTVGCOUEVNG ElGmONg
oM amodewkvoel N e&étacn emaAnbevong g eficmong 1 omoio mEPEYEL EMITUYELG
enoAnOevoeic. evikd to TEPUUATIKA OEOOUEVE KATUVELOVTOL QLUOIKG GOUP®VO LE TNV
e&étaom tov D'Agostino-Pearson. Ot tiuéc e napapétpov NP peidvovray pe v avénon
Tov emmédov PH amd 10 3 oto 4 KoTd TNV 0&IVN TPO-TEYT TV SULTPOPIKADV TPOTEIVMV.
Mopaiinio pewwvetor o Pabuog evloukng vopoALONEC TOV STPOPIKGOV TpwTeivoy. H

e&lomon évartng Taéng dopopPOVETOL OG EENG:

Y= f(x)+f(pH)+ f(7°C)+ f(S%0)+ f(TRP)+ f(CHTR)+ f(CPA)+ f(CPB)+ f(P)) =

(21,21* (00931 1 147 2% (199 4 5 428) + (-23,10 + (1,296 +23,10)/(1+10®55P)) + (-
6,783 + (0,2908+6,783)/(1+10"9> ) + (-12,20+ (0,5186+12,20)/(1+10C* My + (10¢
1,998 + 1,153*log(TRP U/mg protein,))) + (-23,84 + 9,082*|0g(CHTR U/mg protein,)) + (10(0,3626+0,8114
*Iog(CP.\))) + (10(-1,846 + 6,399*CPB)) + (21424 -0,4080 *P).
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Mivekag 2.25.: Ta yopaktnplotikd g eEicmong évatng tdénc. Me aotepioko onpaivovtol ot emtuyeis etaindevoeig

O&wn mponyovpevn MertofAntég YuvOnkeg Kalsﬁi(:]g 2 E&etalopeva Sy.x E&étaon D' fgggg rTl]o-
TEYM Tés (NP) TEPAUATOC onueia ' emaAnfevong Pearson
RH11 0,8845 24 10,83 0,0876* 0,3317
RH19 0,8239 24 15,85 <0.0001 0,1911
PH 8, RH18 0,8077 5 12,86 i i
[0)
0 %o, RH17 0,7964 24 17,88 <0.0001 0,2004
2 o
5°C RH10 0,6964 24 11,86 0,0267 0,0380
RHO09 0,9406 24 6,071 0,3231* 0,7299
0,
Xopig 6&vn PH 8, :35 o, RHO09 0,7247 24 9,624 <0.0001 0,0064
0 25°C
TPONYOVUEVT TTEYN o
P2 227 | RHO9 0,9315 24 5,663 0,0003 0,3240
[0)
pHZ%, OOCAO’ RHO09 0,9610 24 4,836 0,2673* 0,5756
[0)
PR S RHO9 0,8422 24 7,701 <0.0001 0,0130
o)
szé’ OOCAO’ RHO09 0,9497 21 5,534 0,0150 0,4736
[0)
pHZ%, ?C/m’ RHO09 0,8049 12 9,956 0,0469 0,8128
pH 8,
3 1.200 0 %o, RHO09 0,8143 24 11,09 0,1235* 0,0368
25°C
pH 8,
4 0.792 0 %o, RHO9 0,9046 24 8,619 < 0.0001 0,7235
25°C
Metafintég Tipég - 1,000 - 2 0 - - )
(NP)
Metafintég Tipég ) Ta e€etaldpeva onpeio NTov €51 Yo TIC SIAPOPEG SPUCTIKOTNTEG TMV EVEDU®Y Kol GUVOVACTIKAY LE 4 SL0POPETIKEG
(NE) elomoelg péTpla
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pH4 L 4
pH3 L 4
Alkokn Ty €

Ewova 2.20.: Mn ypopupuég cvoyetioelg g e&iocwong évartng taéng Tov fadudv eviopiknig
VIPOAVOTG TOV SLOTPOPIKMY TPMTEIVAOV GE GYECT UE TN GLYKEVIP®OOT] TOV GLTNPEGIOV TOL
&yovv vrootel 6&vn Tpo-téyn o€ dapopeTikd PH (amd 302 e&etaloueva onpeio).

Mivaxag 2.26.: [lowol and tovg ddpopovg mapdyovieg ennpedlovv 10 PBabud evlvpikig
VOPOAVOTG TEPLOTOTEPO
(Af(x), Af(pH), AT(7°C), Af(S%o0), AT(E), Af(P))

Merafintn Awopopd, uetofintrv | Zepd ue ™y omolo mapayovies Exnpedlovy to
TOPOUETPOS TV Pabuoé evivpuxic vopdivong
YuyKévipoon 74,13248 1
o1TNPEGIo
NpH 24,148 2
NT 7,0738 5
NS 12,7186 4
NE 14,692 3
NP 1,200 6

MMivokag 2.27.: TTod¢ Pabudc, g evlopkng vépdivong () 1 ™¢ avtoiidpoivong (b)
emmpedleTal TEPIGGOTEPA OO TOVE O1APOPOVS TOPAYOVTES KOl LE TOlo GELPE.
((Af(xa)-Af(Xo)), (Af(PHa)-Af(PHb)), (AF(T°Ca)-Af(T°Cp), Af(S%o0a)-Af(S%01)))

Zeipd pe v omoia A10popa. peTafinTtav Ty
Merafinti mopauetpos |  mapdyoviéc exnpedlovy Avoiépiiven EvCouna v3p6ivon
TEPLOGOTEPO
TUYKEVIPMO| GITNPEGIOD "31,50179 42,63069 74,13248
NpH 915,912 8,236 24,148
NT ®4,8788 2,195 7,0738
NS ®)5,1126 7,606 12,7186
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Mivakag 2.28.: Babpoi avtoidpoéivong kot mtpoPieropevor fabpol avtoddpdivong o

ddpopec ouvbnkeg (PH kot Bepuokpacia)

Institutional Repository - Library & Information Centre - University of Thessaly

16/05/2024 20:41:12 EEST - 3.144.222.140

Svykévtpoon | pH Oeppokpacio | aratémra | Babpoi [TpoPremopevn
ounpeciov avtobdpoivong | Pabuoi

ug aVTOVOPOALONG
0,5 8 25°C 0%o 54,69 56,04
0,75 8 25°C 0%o 50,46 41,48
1 8 25°C 0%o 40,57 34,79
1,5 8 25°C 0%o 37,02 29,52
3,0 8 25°C 0%o 16,95 24,25
50 8 25°C 0%o 10,82 20,20
10 8 25°C 0%o 8,82 15,52
30 8 25°C 0%o 7,90 13,43
50 8 25°C 0%o 5,01 13,41
0,5 7 25°C 0%o 56,57 49,24
0,75 7 25°C 0%o 44,73 34,67
1 7 25°C 0%o 42,78 27,98
1,5 7 25°C 0%o 32,79 22,71
3 7 25°C 0%o 15,06 17,45
5 7 25°C 0%o 10,78 13,40
10 7 25°C 0%o 5,51 8,72
30 7 25°C 0%o 2,90 6,63
50 7 25°C 0%o 2,51 6,61
0,5 6 25°C 0%o 39,88 44,63
0,75 6 25°C 0%o 19,92 30,07
1 6 25°C 0%o 15,38 23,38
1,5 6 25°C 0%o 7,04 18,11
3 6 25°C 0%o 15,06 12,84
0,5 8 20 °C 0%o 78,32 55,89
0,75 8 20 °C 0%o 39,25 41,33
1 8 20 °C 0%o 37,63 34,64
1,5 8 20 °C 0%o 23,92 29,37
3 8 20 °C 0%o 17,87 24,10
5 8 20 °C 0%o 16,57 20,05
10 8 20 °C 0%o 8,91 15,37
30 8 20 °C 0%o 2,84 13,28
50 8 20 °C 0%o 2,72 13,26
0,5 8 15°C 0%o 48,13 53,85
0,75 8 15°C 0%o 40,13 39,28
1 8 15°C 0%o 36,25 32,59
1,5 8 15°C 0%o 23,77 27,32
3 8 15°C 0%o 12,41 22,06
5 8 15°C 0%o 10,07 18,00
10 8 15°C 0%o 8,56 13,33
30 8 15°C 0%o 3,95 11,24
50 8 15°C 0%o 2,39 11,22
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Mivakag 2.29.: BaBpoi avtoidpoéivong kot tpoPienopevor fabpol avtoddpdivong oe

duapopeg ouvonkeg (AhatdtnTa)

Yvykévipoon | pH Oepuokpacia | adatoétt | Babuoi [IpoPrendpevn
ounpeciov o avtoddpoivong | Pabuoi

ug avToHOPOAVGNG
0,5 8 25°C 15%o 36,25 51,25
0,75 8 25°C 15%o 29,26 36,69
1 8 25°C 15%o 30,08 30,00
1,5 8 25°C 15%o 29,45 24,73
3 8 25°C 15%o 18,70 19,46
5 8 25°C 15%o 16,69 15,41
10 8 25°C 15%o 8,54 10,73
30 8 25°C 15%o 6,31 8,64
50 8 25°C 15%o 6,19 8,62
0,5 8 25°C 35%o 66,32 63,87
0,75 8 25°C 35%o 25,00 27,18
1 8 25°C 35%o 22,56 21,91
1,5 8 25°C 35%o 20,44 16,64
3 8 25°C 35%o 11,72 12,59
10 8 25°C 35%o 8,77 791
30 8 25°C 35%o 8,41 5,82
50 8 25°C 35%o 5,02 5,81

Hivaxag 2.30.: Babpoi eviopkng vdpdivong kot tpofrenopevol fadpol eviopikng

v3poAVONG GE dlapopeg cuvinkeg (pH)
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Yvykévipwon | pH Oeppoxpacio | aratomra | Babuoi [TpoPrendpevn
ounpeciov evlupkng Babpoi eviupiknig
ug/ U V3poOAVGNG V3POAVGNG
0,5 8 25°C 0%o 85,13 81,62
0,75 8 25°C 0%o 55,05 60,53
1 8 25°C 0%o 49,94 47,30
1,5 8 25°C 0% 27,06 33,61
3 8 25°C 0%o 24,23 23,65
10 8 25°C 0%o 18,05 15,41
30 8 25°C 0% 11,32 8,49
50 8 25°C 0%o 10,17 7,49
0,5 7 25°C 0%o 83,26 79,82
0,75 7 25°C 0%o 49,23 58,73
1 7 25°C 0% 48,47 45,50
1,5 7 25°C 0%o 27,62 31,81
3 7 25°C 0%o 22,35 21,85
10 7 25°C 0%o 14,74 13,61
50 7 25°C 0%o 5,69 5,69
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Mivexag 2.31.: Babuoi evlupkng vépdivong kot tpoPrenouevol fadpoi evivpuikng
vdpodAveNG o didpopeg cuvOnkeg (pPH, Bepuokpacio, arlatdoTnTa)

Yvykévipoon | pH Oeppokpacio | aratomra | Babuoi [TpoPremopevn
ounpeciov evlopikng Babpol eviupikng
ug/ U vdpoOAVGNG v3pOAVONG
0,5 6 25°C 0%o 67,63 70,27
0,75 6 25°C 0%o 24,65 49,18
1 6 25°C 0%o 19,63 35,95
1,5 6 25°C 0%o 11,31 22,26
0,5 8 20°C 0%o 79,07 80,06
0,75 8 20°C 0%o 56,46 58,97
1 8 20°C 0%o 47,00 45,74
1,5 8 20°C 0%o 25,54 32,05
3 8 20°C 0%o 23,23 22,09
10 8 20°C 0%o 17,65 13,86
30 8 20°C 0%o 6,27 6,94
50 8 20°C 0% 6,25 5,93
0,5 8 15°C 0%o 57,63 74,55
0,75 8 15°C 0%o 55,42 53,45
1 8 15°C 0%o 37,75 40,23
1,5 8 15°C 0%o 22,15 26,54
3 8 15°C 0%o 17,77 16,57
10 8 15°C 0%o 15,00 8,34
30 8 15°C 0%o 5,97 1,42
50 8 15°C 0%o 5,65 0,41
0,5 8 25°C 35%o 64,26 68,90
0,75 8 25°C 35%o 34,71 47,81
1 8 25°C 35%o 25,88 34,58
1,5 8 25°C 35%o 12,61 20,89
3 8 25°C 35%o 12,56 15,93
10 8 25°C 35%o 10,96 10,69
30 8 25°C 35%o 8,02 5,69
50 8 25°C 35%o 7,36 3,69
0,5 8 25°C 15%o 66,67 75,77
0,75 8 25°C 15%o 52,70 54,68
1 8 25°C 15%o 36,32 41,45
1,5 8 25°C 15%o 35,25 27,76
5 8 25°C 15%o 16,17 14,58
10 8 25°C 15%o 9,32 9,563
30 8 25°C 15%o 6,23 6,65
50 8 25°C 15%o 5,48 2,64
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Mivakag 2.32.: BaBpoi evlopikng vdpoivong kot tpoPrendpevor fadpotl eviopuxng

vdpoAVoNG 6 didpopeg cvvOnkeg (Eviupukd mpoeil)

Suyévipmon pH Oeppokpacio aratotra | Evlopuco Babpoi ITpoPremdpevn
oumpeciov TPOPIA eviupIKNG Pabpoi
3pdIVOTC eviopng
ng /U v3podIvoNG
0,5 8 25°C 0%o RH19 100 98,74
0,75 8 25°C 0%o RH19 96,42 90,62
1 8 25°C 0%o RH19 88,23 89,49
15 8 25°C 0%o RH19 45,34 58,66
3 8 25°C 0%o RH19 33,70 27,84
10 8 25°C 0%o RH19 17,10 21,66
30 8 25°C 0%o RH19 8,29 8,93
50 8 25°C 0%o RH19 4,50 4,75
0,5 8 25°C 0%o RH18 100 97,41
0,75 8 25°C 0%o RH18 81,63 87,33
1 8 25°C 0%o RH18 54,75 52,22
15 8 25°C 0%o RH18 18,75 29,34
3 8 25°C 0%o RH18 37,25 26,51
0,5 8 25°C 0%o RH17 100 95,13
0,75 8 25°C 0%o RH17 100 85,05
1 8 25°C 0%o RH18 90,68 79,94
15 8 25°C 0%o RH17 54,32 57,06
3 8 25°C 0%o RH17 33,57 24,23
10 8 25°C 0%o RH17 12,74 12,05
30 8 25°C 0%o RH17 6,35 6,32
50 8 25°C 0%o RH17 2,64 2,17
0,5 8 25°C 0%o RH10 59,38 69,57
0,75 8 25°C 0%o RH10 62,80 64,38
1 8 25°C 0%o RH10 36,07 38,67
1,5 8 25°C 0%o RH10 34,52 32,49
3 8 25°C 0%o RH10 31,86 24,61
10 8 25°C 0%o RH10 16,40 18,75
30 8 25°C 0%o RH10 8,11 9,68
50 8 25°C 0%o RH10 4,97 5,38
0,5 8 25°C 0%o RH11 96,32 96,09
0,75 8 25°C 0%o RH11 77,84 76,01
1 8 25°C 0%o RH11 40,08 40,90
1,5 8 25°C 0%o RH11 39,71 38,02
3 8 25°C 0%o RH11 23,64 25,19
5 8 25°C 0%o RH11 10,82 10,01
10 8 25°C 0%o RH11 8,82 9,28
30 8 25°C 0%o RH11 7,90 6,49
50 8 25°C 0%o RH11 5,01 4,13
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Mivakag 2.33.: BaBpoi evlopuknic vdpdivong kot mpoPiemopevor Babpol eviopuknig

V3poAVGNG o didpopeg cuvinkeg (0Evng TPO-TEYNC)

ZUYKEVTP®OON pH Oepuokpacia aratomnta | pH 6&wng Ba6poi IpoPiemdpevor
o1TNPEGion mpo-méymg | ev{opikng Pabuoi
3pdIVOTC eviopng
ng/ U v3podIvoNG
0,5 8 25°C 0%o 3 77,84 76,31
0,75 8 25°C 0%o 3 45,84 46,20
1 8 25°C 0%o 3 30,94 31,14
1,5 8 25°C 0%o 3 22,83 28,23
3 8 25°C 0%o 3 10,11 15,45
10 8 25°C 0%o 3 7,00 8,29
30 8 25°C 0%o 3 3,71 4,54
50 8 25°C 0%o 3 1,99 2,36
0,5 8 25°C 0%o 4 88,44 85,93
0,75 8 25°C 0%o 4 46,54 45,85
1 8 25°C 0%o 4 48,41 50,74
1,5 8 25°C 0%o 4 33,38 27,86
3 8 25°C 0%o 4 16,45 15,03
10 8 25°C 0%o 4 6,45 6,85
30 8 25°C 0%o 4 3,88 3,12
50 8 25°C 0%o 4 2,99 1,97
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2.5.XYZHTHXH

O pwteiveg, ol omoieg amotelovvTol omd apuvobéa o¢ Sopkd popia, Tailovy GNUAVTIKO
polo cg OAeg TIC Proroyikég depyaciec. Ta apvo&éo evdvoviol e TETTIOKOVS OEGUOVG,
oynuatifovtog TOAVTENTIOKEG aALGidec, Omov kabe a-KapPolviopddo evog apvo&éog
EVAOVETAL UE TNV A-OUIVOLAS0 EVOG GALOV apUvOEEDG e apdIko dECUO, EVD TOAAA apvo&éa
EVOVOVTOL UE TETTIOKOVG OEGUOVEC  ONUIOVPYDVTOG U0 TOALTERTIOKT  OAVGIda,
SLHOPPDOVOVTAG TNV TPIGOEcTOTY HOPPY| TV TpTteivdv. H obvbeon g npwteivig and
opvo&éa Kot 1 TEXTIKOTNTO TG EAEYYEL TV TOGHTNTO, Kol TO pLOUO ATopPPOPNONE TOL KAOE
apwvo&éog (Alpers, 1994). Me v vdpdivor doTpo@ikng TpmTeivng 610 cvotnua pH-stat
anelevbepaveral evépyela. H avBextikdtnTo TOV TPOTEIVOV 0TV AmodOUN ot 0QEiAeTol GTO
0Tl T0 aUVOTEMKO GKkpo NG eivan axetohMopévo. To pH-stat mocotucomolel tov apBud
VOPOAVUEVDV SECUDY TEMTIOIOV LOC TPWTEIVNG, ave&aptnta arnd Tov TOTOo TG VOPOAVLGNG.
To obomuo pH-stat wocotikomolel TOVG OACTAOUEVOVG TEMTIOKOVC OECUOVG TV
STPOPIKDV TPOTEIVAOV KATE, TNV VOPOAVLGT TOVS, WPIG VO S1POPOTOLEL TNV VOPOAVGOT e
é€voo M € mpwtedoeg. O Pabuog evlopkng vOpOALONG AVTITPOGOTEVEL TOV APOUO TOV
TENTISIK®OV dEGUMV KOTA THY VOpoAvoT piag pwteivig (Alarcon et al., 2001).

H 1eyvikn yuoo ™ pétpnon g mERTIKOTNTAS TNG datpodikng mpwteivng In vitro, dev
epopuoletor Hovo yuoo TNV omoOKTNoN MG £VOEENG Yo TN OLICTAUEVT] TPOTEIVY, N omoia
glval dwBéoun vy évav opyaviopd, aAAd katl yio vo AdBovpe Aemtopepeic TANPOPOpPiES
OGYETIKA LE TOVG OAPOPOVG UNYOVICUOVS dpdong Tov eviDUOV Kol TOV TPOTEIVOV ©G
amotédecpa ¢ Swdikacio téyng (Alpers, 1994).

To pH-stat (Tithoddtnomn) amodeiydnke Wraitepa mOAVTILO GTNY TPOPAEYT TNG TENTIKOTNTOAG
g Tpwteivng ota tpogiua (Eggum et al., 1989), (McDonough et al., 1990), (Swaisgood &
Catignami, 1991), (Diniz & Martin, 1996 & 1997), (Munilla-Mordn & Saborido-Rey, 1996),
Kol £yl TpOooTa Ypnopomombei yio v a&loAdynomn Tng TEXTIKOTNTAS TOV SIOTPOPIKDOV
TPOTEVOV Yo 1yBVg YALK®V kot Baidooiov vddtev, dnwg  méotpoga (Hidalgo et al.,
1999), o colopdg omd tovg Dimes et al. (1994), ota amotedéopata TV Omoi®V VIAPYE
KOAOG GLUVTEAEOTNG oLoYETIoNG neta &y in Vivo kot in Vitro kol amedeiydn ot sivar kadbtepn
and T pébodo pH-shift (Dimes & Haard, 1994).

Me Bdon to Oetikd amoteréopota T pebddov tov pH-stat, katd v epappoyn g yia ™
UEAETT JPOp@V TapayOVTOV, Ol 0moiol emnpedlovv TO GLVIEAESTN TEMTIKOTNTAG TNG
datpogikng mpwteivng in vitro (Alarcon et al., 2002) oty tommovpa, ypnoiporombnkay ot
1O1EC TEYVIKEG Y10 TNV TPOYUATOTOINGT TOL GUVOALOV TMV TEPAUATOV TNV TAPOVCO, LEAETN.

Ot mapdyovteg tovg omoiovg peiétnoe o Alarcon ftav: n anyn tov evibuov 10 omoio
ypnoomomdnke ota didpopa mewpdpoto (Evivpa epumopiov Kot VLU0 OTOCTACUEVO OO

TO, TOAOPIKA TLEAL TV YBVWV, OmoL To. devTEPO EOWGOV KAAVTEPO Pabud evivpikng
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VOPOAVOTG amd TO TPDTA), 1 EMOPACT TNG OEWVNG TPONYOVUEVNG TTEYNG TOV IATPOPIKOV
TPOTEIVOV, 1 EXLOPACT TNEC CLYKEVIPOGNG TOV VTOGTPDLOTOS, 1) EXIOPOCT TOV OVUCTOAEMV
ol omoiotl Ppickovtal oTIG S1GPOPEC MNYEC TPOTEIVAOV TOV YPTCLLOTOIOVVIOL GT OL0TPOPT|
tov yodov. Emiong uekemnOnke xar m ypouuny Paong (Base line) tov Pabudv
avtobdporcev mg dopbmTiky ypapun yio v eviupikn vopoiveng (Alarcon et al., 2002).
Eniong ypnowonomdnke n pébodog pH-stat oo ootpakoedn (Ezquerra , 1997), (Lazo, et
al., 1998).

Y1ic mpadeg PH pebddovg, ot omoieg givar Paciopéveg oy mtdon tov PH Kotd ™ didprela
g evQOIKNG avTidpaonc, LEPIKEG OVGIEC OTNV TPMOTEIVI UTOPEL Vo ETNPENCSTOVY amd TNV
ntdomn tov PH, pe cuvénelo vo ennpeacToVY o AmoTEAECUOTA 6€ aVTAY TNV IN Vitro uébodo
EKTIUNONG TENTIKOTNTAG TNG Satpoikng TpmTeiviic. H pnébodog tov pH-stat €yel dopBmoet
OVTOV TOV TPOTO EKTIUNONG TNG MERXTIKOTNTOG TG OLOTPOPIKNG TPMTEIVIG, LE TN OlTHPNOoN
tov emmédov PH otabepov kotd TV Odbpkeld g eviuukng avtidpoaonc. Mepol
OLYYPOPEIG-EpELYNTESG Sl0POVOVY Yo TNV eykupoTnTa TG neBddov pH-stat ywa tn pérpnon
MG MEMTIKOTNTOG TNG OWTPOPIKNG TPMOTEIVNG, €MEWN Ol OPOPEG OTNV  KOVOTNTA
amoBNKeLONG Kot amodOUNONG TOV TPMOTEIVOV UTOPEL Vo TapeUmodicel tn PETPNON NG
vdpdIvong g npoteivng (Clancy et al., 1995; Hidalgo et al., 1999). O npocdioptopdg pog
ypopung Paong, m omoia avtmpocomeveTor ond To Pobpd awTobopoOIvoNG Yo TO
eetalduevo ounpécto umopel vo givar OglKTNg Tng omodounong Kot omobnkevTikng
wavotntag tov poteivav (Choubert et al., 1988; Mutilangi et al., 1995).

v avartuccouevn e€icwon to avatepo 0plo TV Pabudv eviupkng vdpodAveng NTov
UEYOADTEPO 0O TO avAdTEPO Oplo Pabudv avtoiidpoivong (Ewova 2.15), ue 32,5 Babuovg
dwpopd otn cuykévipmon 0,5 ug dwtpoeixng mpwteivig / U, ot omoiotl peidvovtav pe v
avénomn g ovykévipmong tov oltnpeciov émg o 1 pg datpoeikng mpwteivig / U om
ovykévipmon tov ortnpéciov CB. Térola dopopd opeidetal oto Oetikd poA0 TOV 0moio
nailouv ta EvOLpo ®¢ KOTAAVTEG GTIV LOPOAVCT| TOV TPAOTEIVOV Kot 6Ta gvOoyeEVH évivua
oL ounpeciov, ta omoio. cLUPAAAoVY 610 Pabud avtobdopodIvong Kot dev voPiPalovtal
omd Ta TpooTIBéuEVa TPOTEOAVTIKG VLA

H xotavaiwon tov aikaitkov avidpactipo (NaOH) and 1o cvommuoa pH-stat, n omoia
UETPLETAL GE TEPAUOTO ALTOUOPOALGE®Y dgv TPoPAémel emapk®dG T0 Pabud evOvpiKng
VOPOAVOTG TV CLITNPEGIOV EMEWN TO €YEVEG EviVIO OV TPOoTiBEVTOL KATE TNV LVOPOAVOT
umopel va adpovomomael To. vooyevn EvOupo, Tpdyua to oroio dev GuVEPT Le TO GuINnpécio
CB.

Koatd v vdpdivon yuo v emitevén tov emBountov Padpod evivpkng vdpdivong o pa
opa, Ta Eviopa Tov yBvOV Ydvouy Ty dpacTiKOTNTA ToVg pe oTafepd puOud £c TV TANPY
adpavomoinon pe omotéhecua £va otafepd puOUd VIPOALONG TOV SUTPOPIKAOV TPMOTEIVAOV

TOV UM PECimV.
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XTI UEAETEG, Ol OTTOIEC APOPOLV TNV TEYVNTI VOPOALGN TNG TPMTEIVIG Yo TN HETPNON NG
MENTIKOTNTOC, €ivol omapaitnto vo ¥pNnoiomombody Ta GUVOMKH TEPOUOTIKG dedopEval
TV Padpmv avtoidpdivong kot v Padpmv eviopikng vdpoAvong, ol 0moiol TPOKHTTOVY
omd TIG EVIEPIKEG TPMTEACELS, TPAYLLN TO 07010 aKoAOLONONKE G€ LT TO TEPA LT,

Ot Pedersen & Eggum, (1983) odiamictwcav 0Tt ov ypoppés dopbmcewv tav Bodudv
aVTODOPOAVGE®V dEV 00N YNCOV G o akpiPn ektipnon tov Pabumv eviuopkng vépdivong
He TV eVt PéTpnon g menTikdTog in vitro. Kotd ) pétpnon mg duvatdtntag tov
evlipov tev yBdov va vOpoALGOLV Uit GLYKEKPLUEVN TpwTEiv, Oempeital Pacikd ot
Babuol avtotidpdivcemv va AneHOVY VITOYT GTIG GLVOALKEG LETPNOELS.

H ovénuévn mocodTT0. TOV GUINPEGIOL UEIDVEL TO TOGOCTO TEMTIKOTNTAG OE OAEG TIC
ouvOTKeg 01 omoieg peheThOnKay. ZTig IKPEG TOGOTNTES SLUTPOPIKNG TPMTEIVNG OLTNPEGion
VPOV CMUOVTIKEG SLOPOPES, Ol OTOIEG UELDVOVIOV OTIS PEYAAES TOGOTNTEC, TPAYLO TO
omoio ovvéPN Katd v eviuuikn vIPOAVOT KOl TNV aLTOBOPOALGT. AVTH 1| GLUTEPIPOPH
TOV OOTPOPIKAOV TPOTEIVOV TOV GCUINPECIOV Katd Tnv VOpOALeN, emiPefaidvel v
KaToAANAGTTA YPHoNG TV Pabudmv avtohdpoAdceny ¢ ddpOTIKN Ypapu Tov Badumv
evQOIIKNG VOPOALGNC TNG SLUTPOPIKNG TPWTEIVNG.

H vymAn vdépdivon umopel va opeiretal otn S0ALTOTNTA TNG TPOTEIVNG | oTNV arodn-
KEVTIKY 1KavOTNTO TG Tp®TEIvG 1 Kot ot dvo (Mutilangi et al., 1995).

To 1060610 TV ApvoEEmVy To omoia eival umadn o GYIGIO Amd TIS UAKOAMKEG TPMTEACEG
omwg Bpoyivn ko yopoBpvyivn otav eivor peyodvtepo omodider vynin vOpOAvLON TV
SATPOPIKMV TPOTEIVOV TV crtnpeciov (Mutilangi et al., 1995).

H svawebnocio Tov deopod tov memtidiov eoptdror omd TNV TPOSPUcIUOTNTA KOl TNV
gveMiio tov Tpoteacov (Kato et al., 1985). H duvatdtto npdoPacng Kot EVIOTICUOD TOV
apwvoééav (Aveivn, apywivn, @AavLAOAOvVivi), TPLTTOPAVN KOl TVPOGIVN) EOIKAE YO, TN
dpdon TOV TPMTEACHDY EYEL UEYAAN onuocic AOY® NG TEPLOPIGUEVNG EEELdIKEVONG TOV
Kupiov Tpoteac®v Bpuyivng kot yopodpoyivng (Alarcon et al., 2002).

H éudpreta e ke avtidpaong kabopiotnke ce (o mpa, EXEON N EXYWNKLVGT TOV YPOVOL
VOPOAVOTG TOV TPOTEIVOV £YEl OC ATOTEAEGHN TNV VOPOALON TENTWOI®V TOAD LUKPOD
poptakov Papovg (Alarcon et al., 2001).

Mobnpoatikd, To oAoKApOUO TNG OVOTTUGGOUEVNC eEI0MONG MG CLVAPTNON LETAPANTOV
TOPAUETP®V EVOL TO TOGO TOV ATOLTEITOL Yo TNV ALy TOV PBabuod avtohdpoAvoNg 1 TOV
Babuotd evlvpikng vdpdivong amd JdPoPovS TAPAYOVTES TOV HEAETHONKAV [o LovAda.
‘Etor n  avomtvocopevn eficmon amoktd véeg pabnuoTikég  avOAVOELS, €VVOLEC,
CLUMEPACLLOTO, KOl EQAPHOYEG O™ GTNV TaPOoKELT] crtnpeciov kot eapuakmv (GraphPad
Prism 5, 2010).

H ypnon g e&icmong amd tovg didpopovg epeuvntég dev amoitel v yvdon OA®V TmV

peTafAnTov TopapuéTpov Kabog propet vo ypnoomombei n kabe 1aEn pepovopéva 1 oe
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ondoeg avdidaya pe tnv emBopio Tov €xel 0 gpevvnTNG. Ot un YPoRIKES EEICMGELS £YOVV
™V dVvVaTOTNTA VO, TEPLYPAYOLY GE UEYOAO Pubpd tnv Stodikacio TEYNe ¢ Ploynuikes
avtidpdoelg otovg 1yddc oe mold kadvtepo Pabud omd tic ypapukéc (GraphPad Prism 5,
2010).

98

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



Hoapauetpog 1: emidpaon s avotoyiag cvykévipwans tov ortypeaiov CB (w¢ vroarpwua)
ava povaoa. VoINS OpacTIKOTHTOS OAKMV 0AkaAikdV Tpwteacwy ato fabud ev{vuikng

DOPOAVONG TV JLATPOPIKDV TPWTELVDV

Meketdvtag TNV emidpocn TV  O0QOopwv  TEPPAALOVIOAOYIKOV Kol  PlOAOYIK®V
TOPAYOVI®OV, Yt TO OTNOIo NG HeBOdov 610 TPocdopicpd tv Pabumv evivpuxng
VOPOAVOTG TOV SUTPOPIKDY TPOTEIVAV TOV GITNPEGI®V Kot TNV avamtuén ¢ e&iomong yo
™V TpdPreyn tov Pabupov evivpkng voporvong (DH), epeuvibnke n ooy petaPfAnt
TOPALETPOG TG OVOAOYIOG CUYKEVTIPMOTG GLTNPECTOV ava Hovada eVODHIKNG dpaoTIKOTNTOG
(S/E).

Avadoyieg S/E, ot onoieg xvpaivovrar amd 5 g / kg, 10 g / kg (Choubert et al., 1988; Eshel
Avriel et al., 1993) éwc 40 g / kg axdéua kou 100 g / kg (Mutilangi et al., 1995; Baek &
Cadwallader, 1995), éyovv ypnowomomnbei amd Sidpopovg epguvniég, oL omoiot
ypnowonoincav eumoptkny myn evlbpwov, pe oamotéleouo po. otabepn Opdorn otV
VIPOAVOT] TOV JTPOPIKAOV TPOTEIVOV TV oltnpesiov. Otav Opmg ekppdotnkay ot
aVOAOYIEG UE GLYKEVTIPMOT GLTINPEGIOL (TPOTEIVIKO LIOGTPOUE) UG oVl LoVade, eVOLUIKNG
dpaotikdtnTog Ko avtiotpoea (Alarcon et al., 2002), to anoteléopato £deiov petafint
opdon ¢ VOPOALON TOV SUTPOPIKMOV TPWOTEIVOV TV oltnpecsiov. Avtdg o TpoOTOC,
£KQPOONG TOV OVOAOYIDV, NTAV ATOTEAEGLATIKOTEPOG Y10, TV KOTAVONGT TNG EMLOPAONS TNG
OLYKEVTPOONG TNS OLOTPOPIKNG TPOTEIVNG 6T0 Pabpd evivuiknig vdpoAvoTG.

H yprion evldpov omd amocTAcHATO TENTIKOD GLOTHATOS TMOV TEPUUATIKOV 1YoV &xovv
®G AmOTELEGUA TNV KAADTEPT LOPOALOT TOV SIUTPOPIKMYV TPOTEIVAOV KOl TV TPOGOUOIMOT
¢ Sadkaciog méyng o€ avToHg TOVG TEPUUATIKOVS 100G Yo TV KaTovonon g Kot yio
70 6TNO10 NG HeBOSOV iNn Vitro oyetikd pe xpron dAlev anydv evibpuoy.

[No ovtdé oe oavt 1t pekétn ypnowomomdnkay o1 EKPPAGELS TMOV  OVOAOYIDV
GLYKEVIPMGEMV OLTNPEGion 1y ova povada evOupkng dpactikotntag Kot 1 yprion evidpmv
07t0 OTOCTAGLLOTO TEXTIKOV GVGTHUATOG AAPPaK1oD.

To oTOTIOTIKG OTOTEAECUOTH TOV TEPOUATIKOV dEOOUEVAOV TV Babudv avtoddpordoemy
(TTivaxag 2.3.), (Ewoéva 2.4)) xoi tov Pobudv evlopkov véporvcewv (IMivaxag 2.10.),
(Ewova 2.7.) amédeiéav mwg o Pabudc avtoddpdivong pewdvetar pe v odénon g
GLYKEVTPMGTG TOV GLTNpeciov kot 0 Pabuog eviupkng vdpodAvLoNG LEIDVETOL e TNV avEN o
NG GLYKEVIPMONG TOV GLTNPEGIOV avd povada eVILIIKNG SpacTikOTNTaS. AT TNV chyKpion
TV Babuodv avtdv og {edyn SIPOPETIKOV CLUYKEVIPMOGE®Y GILTNPEGIOV, YPNCILOTOLOVTIIG TO
Kkpreipto LSD, mapoatmpeitar 6ti 0 puOudg e enidpaong e GLYKEVIPOONG TOV GLTNPEGIO
oto Bobud ovtodv pelmvetol pe v avénon g ovykévipoong (Ilivaxog 2.3), (Iivakog
2.10). 'Etol ota pikpd onpeion GUYKEVIPMOEMY GLTNPEGIOV giyope peyoldtepovg Padpovg

omd OTL 6T ONUELN LEYOADV CUYKEVIPDCE®DV.
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Ot Teplocdtepol €PELVNTEG €xovv avamtuéel €£I0MOT  YPOUMIKAG GLUGYETIONG YPTOL-
pomoidvrag évivua exepalopevo oe g / kg (Diniz & Martin, 1996 & 1997) xou mg / U, n
omoia 6umg Bempeitar 0Tt dev amodidel Oetikd TpoPfréyiua amoterécpota Pabudy eviopkng
VOPOAVOTG KO AVTODOPOAT|ONG.

Ye auTV TNV UEAETN avorthyTnKoay un ypoupkés elomoelg 0mwe Two phase exponential
decay yw to mEWPAUOTIKE dedopéva anTohdPOADGEMY KOl Yol TO, TEPOUATIKG dedopéval
evlopkng vopoAveng, M omoia eiye OeTikd TPOPAEYIUO ATOTEAEGUATO TOV TEPUUATIKOV
dedopévov (Ewova 2.11), (Ewova 2.15) oty e&étaon emaindevong g eicwong Kot oty
e€ETaoMN TG PLOTKNG KOTAVOUNG TMV TEPAUOTIKOV dgd0pEVDV. Ol TOPUTAV® OVOTTUYUEVEG
e€lodoelg ivat cuyyevikég pe ) pun ypouwkn eEicmon tov Michaelis Menten, otnv omoia 1
TOOTNTO TNG KOTAALGONG V LETABAAAETOL LE TT CLYKEVIPWOGT] TOV VITOGTPMUATOG S.

H ovykévrpwon tov ocitnpesiov CB ftav o kabopiotikdg napdyoviag, 0 omoiog Tpocdtdpioe
T0 €100¢ Kot TNV ovamTuén g e&icmong, 1 omoio TPOGAPUOGTNKE GTIV GLVEXEWL LE TNV
TPocHNKN KATAAANA®V EE1I6MGEMV TOV VTOAOIT®V TAPAYOVTOV.

H enidpaom tov mapdyovia TG cLYKEVIP®ONG TOV GITNPEGION VoL O TPADTOG CMUAVTIKOG
napdyovtag o omoiog emnpedlel mepiocotepo 0 Pabud avtovdpodivong (Tlivaxag 2.20.),
yeyovag, 1o omoio mailel peydAo poro ot SapdpPmor Tov fabdod avtobdpoALeTG.

Ot BaBuoi evlopikng vépoéivong DH ypnoyomolodvior g delkteg TG TERTIKOTNTAG TNG
STPOPIKNG TPMTEIVNG KOl EYOLV TN OLVATOTNTO VO OVIITPOCOREVOVY TO TOGOGTO
TENTIKOTNTAG KOTA TN S10.01KAG10 TEYNE TOV TPOTEIVAOV iN VivO.

To AaPpaxt katd ™ Aqun (oe kdbe yedbua) EvOg TOGOV GLTNPEGIOL, TAPAYEL P10 TOGOTNTO
OMK®V aAKOMKOV TpeTeac®v. H avapevopevn tehkn avaroyia S / E mov pumopel va gtdoet
010 £éviegpo eivar kovid ota 500 pg mpwteivng avd povado SpacTnplOTNTO OAMK®OV
aAkolkov tpotedomy (Alarcon et al., 2002).

2T0 WMEWPAUOTO TNG TOPoVCOC HEAETNG  YPMNOWOTOMONKAY SlOQOPETIKEG TOCOTNTES
ounpeciov  ovd HOVAdO OPOCTIKOTNTAG OMK®OV OAKOAKAOV TPOTENCHY, OCTE VO
ovumeptAaPel Oleg Tig mBbavég avaroyieg S / E, ol omoleg pmopel va mpokbyovy 6to £viepo
oL AoPpaKioV.

Ot avoloyiec avtég Ppiokovtal ota ddpopa onpeio TG ovarTuocoEVNC e&lcmong, O6TOV Ot
dtakopaveelg Tov Pabpod eviupikng vopodivong emnpealoviol Kupimg omd TNV TOLOTNTO Kot
TNV TOGOTNTO, TNG SoTpoIkhg Tpwteivrg (Johnston & Coon, 1979).

O Alarcon et al. (2002) eivor and Tovg TpdTOVG TTOV YXpMCLonoince v avaroyio S/E 6to
pH-stat, pe oytd onpeio GVYKEVIPOONG GLTNPEGIOV GTA YpLa.

Ye auTtV TV HEAETN YPNOLUOTOI0VVTOL EVVEN SAPOPETIKES avaroyieg S/E pe okomd v
aKpin wpoPAreynoTnTa TNG avamTvocopeVNg e€icmong Tov Paduod evivpikng vdpoivong

g KB avoroyiag TOV GITNPEGION 6TO EVTEPO.
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Ot mbavoi Adyor g peiwone towv Pabdv evlopukie vépoéivong kot tov Pabunv
aVTOHOPOALONG KOTA TNV EKACTOTE OVENCT TNG TOCHTNTOC TOV GILTNPEGIOL avd HovAdo
evlupkng dpaotikdtnroc, sivor 1 €EAvTANoN TOL VIOGTPAOUNTOC Kol 1) TOPEUTOOION
TOPAYWYNS TEMKOV TTPoidvtov katd tnv avtidpaon (Alarcon et al., 1998) & (Torrissen,
1984). H anoieln evivpikng Spootikotntog tov npootifépevov eviduwov dev umopel va
glval n kopa aution AL TG HElONG, EMEWN TO {010 OMOTEAEGUO TPOKVATEL KATO TNV
avTohdpOAVGN Kol €N gV Exovv Kataypo@el amdAeieg eviuIIKNG dPUCTIKOTNTOG Yiol
avtd to eminedo pH kot y 0 ypoévo ¢ kabe avtidpaong (Alarcon et al.,, 1998). Ot
GUYKEVTIPMGELC TOV VITOCTPMOUATOS NTAV TETOEG TOL Bol fTAY adVVATO VO, TPOKAAEGOLY TNV
€EGVTAN O™ TOL VTOGTP®UOTOG. AVTH M pelwon Tov Babpod eviupikng vOpdALONC OPEILETOL
o€ MAPEUTOdIoN TEMKOV Tpoidvtov and avactoreic (Adler-Nissen, 1986) & (Alarcon et al.,
2002). H anodounon tov apoteivdv Kot 0 pududc vdpodAvong Tov VTOcTP®UOTOS THuvOV
vo emmpedletor omd TN GLOCMOPELON WUI| TETTOUEVMOV VROAEUATOV OUINPECI®OV Kol

TPOIOVI®V TNG avtidpacng, To. oroio mapepumodilovv tnv evivpukn vdpoivon (Savoie, 1994).
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Hopauetpog 2: exidpoon tov emimeédov PH oto fobud evivurns vdpoivons twv diatpopikdv

TPWTEIVDOV

Ot dwkvpaveelg tov pH peremOniov oe tpio TpuqpoTo eviépov ¢ Towmovpag (Deguara et
al., 2003) kotd ™ ddpkewa 12 wpdv akorovddVTAG T PON TOL GLTNPEGIOL KATA UKOG TOV
eviépov. Me v €16000 T0v 6Evov mEMTOUEVOL GUTNPEGiov oto Tpdcbio éviepo, to PH Tov
EVIEPOL pPEIDONKE EAUPPDG, Kol ApEc®S HeTE avénbnke otav drtavOpokikd 16vta eKkpi-
Onkav omv KolhdtTa ToL gviépov. H emidpacn avtig g ékkpiong eivar epeavig Katd ™
pOT| TOV TEMTOUEVOV OITNPEGioV 610 €viepo, Kabmg avédvetar to pH and 6,8 oto Tpdcsbio
évtepo og 7,9 oto omicOo éviepo.

TMapopotla aroteréopata domotodnkay and tovg (Maier & Tullis, 1984) ce meipapa otovg
0veg O. mossambicus, dnov domicTOVETOL €miong OTL 01 OAAAYEC Tov emmédov PH 610
TENTIKO oVoTNUA TOV V@V emnpedleTon Kot amd To €id0G TOL GLTNPEGioV, TNV NAIKIC TOVG,
T0 614010 670 omoio Ppioketar n TEYN, T Beppokpacio, TNV CAATOTNTA, TN POTOTEPIOSO, TO
OTPEG KOl TO TEPIPAALOV EKTPOPNC TV 1Y BV@V.

BéBawa o€ in vitro mepdpoto ypnoyonoidviog to ovotnuo pH-stat yo ™ pétpnon g
evQLIKNG VOPOAVONG TNG JATPOPIKNG TPOTEIVNG, AVTOL 01 TOPAYOVTEG KOTA TV LOPOALOT
glval otabepol kat eheyyopevorL.

Amd 10 meipopa tov (Deguara et al., 2003) ya tnv néyn otV Tomodpa Tpoékvye 6TL To PH
670 TPOcbio Eviepo KupaiveTat amd 6,5 Eoc 7,1 , 010 Héco Eviepo va Kupaivetol amd 7,1 mg
7,7 ka1 oto omicOo €viepo 6,9 £wg 7,9.

Amd 10 meipapo tov (Alliot et al., 1974) ya v néyn oto AaPpdit Tpoékuye 0Tt TO eminedo
pH o710 évtepo kupaivetor amd 7 £mg 9.

‘Etor n exdotote aAloyn tov emmédov pH oty aAkohikn mEYN €ywve pe Pdaon
SlKOUAVON TOV GTO MEMTIKO cVoTNUO TV OOV, Avtd yivetor Aoy g oAAayng tng
OVTIKNG KOTAOTAONS TOV HOPIOV TOV VTOGTPMOUATOS KOl TOV KOTOAOITOV TV oputvo&éwnv
tov gv{bpov. Ta katdlowmo Tov apvoéEmv ta omoia TagvouovuvTal 6€ 6&va. Kol OAKOATKA
£€YOVV TNV KOVOTNTO VO OEYTOVV 1) VoL dDGOLV £Ve, TPOTOVIO GAAALOVTOG TO YOPOKTNPLOTIKA
TOVG KOl TNV £VTAON TOVG, £0¢ 6TOV POAGOVY 6TOV 10TovVTIKO Padud pH.

Kabe onueio pH xotdAAnio yo éva éviopo peidvel tn dpaocTikotTnTa dAA®V evidumy,
TPAYUO TO OTTO10 EMPEPEL OAANYT) GTO TOCOGTO TEXTIKOTNTAG TNG TPOTEIVNC TV 1Ovmv. [a
TOVG TOPATAVED AOYOLG avartOyOnke ovth 1 uEBOSOG Yo TNV EKTIUNGN NG TEXTIKOTNTAG TOV
olumpeciov o€ didpopa enineda pH.

ATO 10 OTOTIOTIKO OTOTEAECUATO TOV TEPUUATIKAOV OE00UEVOV OVTODOPOADCEWDY TO
eminedo pH dev eiye xapia enidpacn oto Pabprd avtoidpdAvong, TPAyLa TO 0Toio UTopel va

opeiletal oTic SPopEG TOLV apBoy TV TApoTNPNoE®Y. MOvo 1N aAAnAenidpacrn Tov
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emmédov pH pe ™ ovykévipwon oumpeciov €0moe oTATIOTIKEG Ol0popéc 610 Pabud
avtoiidpoivong (Ilivaxag 2.4.), (Ewova 2.4.).

Me 1 ovykpion {evydv xpnoiponoid@vag to kprtiplo LSD, vapyav oe 6Aovg Tovg cuvova-
ouovg otatioTikég drapopég (TTivakag 2.5.).

H enidpaomn tov mapdyovio tov exmédov pH sival 0 0e0TEPOg GNUAVTIKOC KOTA GEPE, TOPa-
yovtag 0 omoiog emnpealet meptocdTePo 10 Pabud avtotidpoivong (IMivakag 2.20.), yeyovog
70 omoio mailel peydro poro ot SoUdPE®GN Tov Pabpod avtoidpoAlveNG.

H avéantoén g e&icwong tov Pabudv avtoddpordcewv 1 omoia faciotnke oTig TWEG NG
petafintig mapapétpov NpH omédeie ot1, pe v ekdotote peimon tov PH tov peiypatog
oand pH 8 og pH 7 kot og pH 6, pewtdvetal ) Ty ¢ LeTaPANTG TapapéTpov Kat ot Babuol
avTobdpoAlGEDY TV SLoTpoPikdV Tpwteivav (Iivaxag 2.17.), (Ewova 2.15.).

v evlopikn vOpOAVON N OTOTIOTIKN emegepyacio TOV TEPUUATIKOV dedopévev anedeiEe
oOTL vINPYOV dtaPopés TV Pabumy evivukig vopdAvoNG amd TNV EMOPUCT TOL TAPAYOVTQ
Tov egmmédov PH kol omd TV GAANAERIOpOON TOL HE TN GLYKEVIPWOOT TOV GLINPEGIOV
(TTivaxoag 2.21.), (Ewodva 2.16.).

H ypnowomoinon tov kpurnpiov LSD amédeiée OtTL dev vANPYOV GTATICTIKEG O10.POPEG TMV
Babumv evlupukng vépodAvong, petad tov emmédov pH 8 ko pH 7, evéd o1 oAy yaunioi
Babuoi evlupkng vdpdivong Tov emmédov PHO diépepav e OA Ta EMIMESA GNUAVTIKOTNTOG
a6 Tovg Padpote eviupkng vépdrivong tv dAlov exuédwv pH (TTivakag 2.12.).

H avdamtuén g eéicwong tov Pabudv eviopikng voporivong, 1 onoia BocicTNKe 6TIG TIES
g petafintng mapapétpov NpH, anédeiée o6t1 pe ™ peimon tov emmédov pH peiwvotav n
TN TG peTAPANTAG TopapéTpov Kot ot Babuoi e evlupkng vdpodivong. [apatnpeiton 611
N peioon tov Tudv g petapintig napapétpov NpH oto Babpd evlupikng vopdivong amd
1o eminedo pH 7 oto pH 6 AoV peyorvtepn mave and 12 eopeg amd vtV TOL EMTESOL
pH8 oe pH 7 (MMivaxag 2.21), (Ewdva 2.16). O mapdyoviag tov emumédov pH givorl o
0e0TEPOC TTapdyovtag Kot oelpd mov ennpedlel To Pabuo evlvukng vopdivong (Ilivaxog
2.26) neplocoTepo Kot amd to Pabud avtoddpdivong (Iivakoag 2.27).

H vdpoérvomn g SoTpoPikng TpmTEIVIG TOL ClTNPEGion £XEl OC OMOTEAEGHO T1 JLACTAOT
TOV TPOTEVOV KAl TNV ATEAEVOEPMOT TOV POPTIGUEVOV HE OpVNTIKO QOPTIO TENTIOIK®V
deopmv, ot omoiot pewwvouy 1o emmédov PH oto efetalduevo petypa. To cvotnua pH-stat
dwatnpel otabepd to emmédov PH oto emBuuntd emimedo, tithodotdvtag NaOH oto
e€etalopevo petypa. H dvvatodmnto Tov cusTAHOTOS Yo T dothpnon Tov emmédov pH oe
YOUNAG emBountd emimeda elvor peyodvtepn emewdn  ypeldletar Ayotepn mTOGOTNTO
KOVGTIKOD vaTpiov amd autiv ot peyolvtepo enineda pH. Me v adénon g TocoTnNToS
Tov outnpeciov oto e&etaldpevo pelypa, o puOUdS TS TPOSHNKNG TOL KAVGTIKOD VATPIOL
dev emapkel Yo v datpnon tov emmédov PH otabepd oto embountd emimedo e&atiog

g abENOTG TOV POPTICUEV®V LE OPVNTIKO (OPTIO TEXTIOIKAOV OECUDV, LUE ATOTELEGHA TN
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peiwon tov emmédov PH tov pelypatoc and to emBovuntd enimedo. AvTi 1 YNUKN depyacio
yivetar évtova O1oKkpltn Katd Tov TPocdlopiopd tov Pabuod evlupikng vdpodivong kot
avtodpodAvoNG oto emimedo PH 6, oe onpeio mov EUTOSIGE TOV VTOAOYICUO TOV Pabucdv
TOVG og peyolotepeg amd 1,5 pg / U cvykevipdoelg dotpoikic tpotsivng. H dwathpnon
tov emmédov pPH tov efetaldpevo peiypatog oe pH 6 omortel peyodvtepn mocoOTTA
KaVoTIKoV vorpiov omd o0tL amoutel oe  pH 7 og pH 8 avrictoyoe. H eridpaon g
OLYKEVTIP®ONG TOL oltnpeciov 610 Pabud avtoddpdéivong kot oto Pobud evivpukng
v3poOAVOTG pewdveTor and to eninedo PH 8 oe pH 7 kot o pH 6 avtictolya.

2 Brounyavia tpoeipwv éxel pedetndel n enidpaon tov emumédov PH oto Pabuod evivpikng
v3poivone. Ot (Baek & Cadwallader, 1995) yio ™ perétm g evlopkng vdpdivong
emegepyacpuévng kopoPidag in vitro diia&oav to eminedo pH and pH 7 éwg ko pH 11
xpNooToIdVTOG pmopikd vlupa. Epgovntés yuo tnv peAétn in vitro g enidpoaong tov
emmédov pH oty evlupkn vopodALET TOL HVOG Tov oKVAOWYapov (Diniz & Martin, 1996 &
1997) aAha&av to eminedo pH and pH 7oe pH 8 ko oe pH 9.

To dbotnua kataAAnAotog emmédonv pH yuo T péyiotn SpacTIKOTNTA TOV OAKOAK®OV
npoteacmv eivar petabd pH 7 éog kol pH 10 oty tomovpa Sparus aurata kot tov Dentex
dentex (Alarcon et al., 1998). ¢ dAAN peAétn 10 SIGGTNUO KATOAANAOTNTOC Vi T UEYIOTY
TPMTEOAVTIKT] dPACTIKOTNTO OTOCTACUATOV gvTEpov NTav and PH 9,5 éwg kot pH 10 oe
Sebastes mentella, Sparus aurata, Scophthalmus maximus (Munilla-Mordn & Saborido-
Rey, 1996). 1o Aofpaxt (Dicentrarchus labrax) to ektpepopevo og yAvkd vepd katl 610
Morone chrysops * M. Saxatilis to didotnua KataAAnAdTnTOG Y10 T HEYIGTN SpacTIKOTHTA
TOV OAKOMKOV Tpoteacdv NTov and pH 9 o kot pH 10 (Eshel et al., 1993).

Amo Oheg autég TIc dnpocievpéveg peAéteg ovumepaivovpe 6tt to eminedo pH 8 eivar to
KOTOAANAOTEPO YO TNV amOd00T WEYIOTNG EVILUIKNAG SpacTIKOTNTAG, 1| Omoin £YEl oAV
oamotédecpa ™ HEYIoTn eviupkn vdpoAvon Kot Tovg KoAvTEpoue Pobuovg evivpKdv

VOPOAVGEMY T®V SLATPOPIKAOV TPOTEIVAOV TV GLTNPEGIOV.
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Hopaouetpoc 3: exidpoon s Oepuorpacios oto Lobuo evivpxng vpoOLVONS TWV LATPOPIKDV

TPWTEIVDOV

210 AoPpaki, emedn eivor yoypodopog 1yBvc, 1 Beppokpacio Tov VOATOC 6TO omoio (et
Swdpopatiler kaBoplotikd poro 1660 otV ELGLOAOYIN TTEYNG 00O KOl GTNV dladtKacio
TEYNG TG STPOPIKNG TPAOTEIVNG, KABDG OAeg 01 d1dpopes diepyacieg mEYNG yivoviol o
Oepuokpacio mepiPaiiovtoc.

'Etol mpocappootnke to cvotnue pH-stat, yio mv pekét g enidpaong g Oeppokpaciog
670 Pobud eviupikng vdpoAVoNG Kol CLTOVIPOAVONG TOV GLTNPESIov pe EVIDUN OTOCTO-
opudtov AdPpakiod, o€ pecoyewoKa emimedo Oeppokpaciog, pe ekdotote avénom g
Oepuoxpaciog and 15 °C o 20 °C oe 25 °C ot0 e&etalduevo peiypa pe v Pondeia tov
vdatdérovtpov (Ewdva 2.1.).

Ta amoteléopato anédeiEav g 1 ekdotote avénorn g Bepuokpaciag dev ennpedalel 1o
Boabud avtoddpdivong otatiotikd (IMivakag 2.6 & 2.7.), (Ewova 2.5.) kat o Tipég g
petapantg mapapétpov NT egiyav wkpd €dpog (IMivakog 2.18), (Ewdve 2.13). H
Oepuoxpacio PBpiokeror oty téroptn kol teEAEvTAin GEWPA TOPAYOVTOV TOV eNNPeGlovv
neplocoTePO Tov Pabdud avtoidpoivong (Iivakag 2.20.). Ttnv evlvikn vépdAvor, pe v
eKkaotote avénon g Beppokpaciog Tov eEgTalopevov petypotog, avEdvovtov ot Pabuoi
evlupkng vopoAvoNG oe oyxéon He TNV 0TOLOPOIVOT Y®PIC Kapio GTATIOTIKN Olapopd
(Mivakog 2.13 & 2.14), (Ewova 2.9) 6cov apopd v enidpacn g Beokpaoiog og owtodc.
Ot ipég g petapintig mapapétpov NT oty eviopkn vdpoAivon, elyav peyarlvtepo €0pog
and 6t oty avtovdpoivon (Ilivakag 2.27), av Kot KOTATACCETOL TEUTTY KoL TPOTELEVTALN
oTNV GEPA TOV TapayoVTIOV Tov exnpedlovy teplocotepo tov Padud eviupikng vdpoivong
(ITivaxog 2.26), amodeikvoovtag 01t dadpapotilel pkpodtepo oyetikd poro amd GAlovg
napayovtes (Ilivakag 2.22), (Ewodva 2.17). To dpog antd g HETAPANTAG TOPAUETPOV TNG
Oepuokpaciog eivar pikpd yioo v Vmopén oTOTIGTIKAG Ola@opdg omAadny Yo TNV
dwpopomoinon TV aplU®V TOV SCTOUEVOV TETTIOIKOV OECUDV TOV JUTPOPIKDOV
TPOTEIVOV oTIS O1dpopeg Beppoxpaciec, €ite oto Pabud avtoddporvong eite oto Pabud
evQupkng vopoALONC.

Xe melpopo yio v e€€taon g emidpaong g Beppokpaciog otov Pabud g eviupikng
vopdAvoNg ™G TPWTEIV 0&VpPvYYoL, YpNooToOnKay Beppokpaciec g tééng 35 °C,
45°C kon 55 °C, yi v KOTOAANAOTNTO VTG TNG TPOTEIVIG otV Prounyavia Tpoeipmy
(Ovissipour et al., 2009). T'ia to 610 Adyo pe Vv ypron tov pH-stat (Diniz & Martin, 1996
& 1997) éywe pedétn g emidpaong g Bepuokpaciog otov Babud evlopuknc vdpoAvong
NG TPWOTEIVNG CKLAOYOPOV KATH TNV 0ol ¥pNoLononkay Bepprokpacieg g TaENG TV

40 °C, 50 °C kot 60 °C. TI'o v perétn g emidpaong e Beppokpaciog oty evuUKn
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vépoAvon TG Tpwteivng g yapidag (Baek & Cadwallader, 1995) ypnowomoibnkav
Oeppoxpaciec g tééng amd 60 °C éwg 80 °C.

e auTég TIg TPELG peAéTEG ypnoomoOniay Beppokpaciec enelepyasiog Tpopinmy yio v
gbpeon ¢ KatdAAnAng Beppokpaciog T HEYIOTNG OPOCTIKOTNTAG TOV EVILU®V EUmOpion
Katd TV VOPOALOT TOV STPOPIKADY TPOTEIVOV UE OKOTO TNV EQUPHOYN TOLS OTNV
Bounyavio tpoeipwv. Eved avt] n perétn yu wpdTn @opd ¥pnoluomolel  d1dpopeg
uecoyelokég Oeppokpacieg yioo tnv gvpeon ¢ KOTAAANANG Oepuokpaciog e Héylotng
dpaoTikoTNTog TOV eVOOU®Y 00 OTOGTACUOTE TETTIKOD CLGTAHOTOC YOVOV KOTE TNV
evlupikn VOPOALGN TOV OLOTPOPIKAOV TPOTEIVOV, WLE OGKOTO TNV TPOGOUOI®ON 1TNg
dradikaciog mEYng TV HEGOYEIKAY tBvmV in Vitro kot v a&loAdynon Tov cunpeciov
TOVG.

To kataAniotepo Sdotnua Beppokpaciog yio to TERTIKE EVEDIO OAMK®OV TPMTEAGHV 0T
o TOUA®PIKE TVEAG SiepgvvAbnkav otnv tomovpoe (Sparus aurata) xoi Dentex dentex
(Alarcon et al., 1998), ta onoia yapoxtnpictnray gvaicOnta oty akiayn g Oeppokpaciog
o€ ovuyKplon pe T EvEupo OMK®OV 0EIVOV TPOTEACHOV, SoTNPOVTaS Alyotepa amd to 40 %
Mg OPOACTIKOTNTOG TOVG HETH omd emmaon ot Bepuokpacio 50 °C. H Spaotikdtnta g
yoroBpeyivng pewwvetal 25 % otovg 40 °C. H Opuyivn oe avt) v Beppokpacio givor
TP evepyr] kou pewdvetoar 1M dpactikotntd G 10% otovg 60°C. H xatdAinin
Oeppoxpacio Yo TNV HEYIOTN dPACTIKOTNTO TOV OAMKADV UAKOAKOV TPOTEACHDV GE AVTOVG
Tovug 1yBveg givan 50 °C wg 55 °C.

Ytov colopd (Salmo salar) kou v méotpopa (Salmo gairdneri) (Torrissen, 1984), ta
évlupo Tov omoimv £3€1&av TOPOUOLN YOPAKTNPIOTIKA MG TPOG TNV gvaictncio tovg otov
Babuod Bepuokpoaciog, N kaToAANAdTEPT OEpUOKPACIO VIO TIC OAKEG AAKOMKEG TEOTENCES
a6 TLA®PIKA TVPAG fTay 52,5°C kot Yo Tovg dVo G,

Melétn ylo To YOPOKTNPIOTIKA TOV S0pOpOV TpmTeachv eviOI®mV AaBpakiod ®¢g Tpog N
Oeproxpacio dev €xel mpaypatomomel péypt TdPO.

Y& mepdpoto in Vivo, yo v enidpacn ¢ Bepuokpaciog Tov ¥éatog oe Plroloyikong
TOPAUETPOVS TV 1yBvdiov Aafpakiod, o pvBuog avdmruéng tov ybvdiov kol m
amod0TIKOTNTO TOV oitnpeciov PeAtidbnkov onuavticd (Peres & Oliva-Teles, 1999) otovg
25 °C og oyéon pe toug 18 °C katd TNV mopoyn ounpeciov O0POPETIKMOV EMTESOV
TpOTEIVNC. Avtd amodelydnke OtL MoV omotélecua TG adGENONC TNG AVOAOYIOG NG
TPOCANYNG TOV GLTNPEGIOL Yot TV avamTvén, 6tav 1 Oepuokpacio TAncdlel tnv PEATIOT
Bepuokpacio yio to AaPpdxt. H Beppokpacio emdpd mepiocodtepo otny avénon tov Bapovg
amo OTL EMOPE GTIV GLUVTHPNOT).

Ye aAro meipapo (Alliot et al., 1983) yw v emidpaocn g Bepuokpacio oy avamtoén,
OTNV OTOS0TIKOTNTOS TOV GLTNPECIO Kal TNV cuvOeon Tov COUATOS 6TO AAPPAKL, XPNCILO-

mombnkav Beppoxpacieg 15 °C kar 22 °C kot odotdémta 6 %o, 11 %o, 24 %o, 37 %o. Ta
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amoteAéoparta anedelEov 0t o Beppokpacio 15 °C ypnyopdtepn avdmtuén tov 1ybowv
ntav oe orotdonTa 11%0, 24%0. Exel mov vanpyav ta KOADTEPO OTOTEAECUATO NTOV OE
Oepuoxpacio 22 °C 6mov ot 1ybveg avamTucoovTay YPNYopOTEPX, E01KA OTAV 1 AAATOTNTO
nrav 6 %o kot 37 %o. AvTtd amodeikviel TV gvaicHncio Tov Aafpakiov otnv Bepuoxkpacio
KO TNV 0A0TOTNTO.

1o meipapo tov Person-Le Ruyet et al., (2004) ywo v eridpaon g Oeppokpaciog 13 °C,
16 °C, 19 °C, 22 °C, 25 °C ka1 29 °C oe Mecoyeiaxd nAnfocpd happoakiov, n ovénon tov
Bapovg Mrav peyodvtepn, o pubBudc avamTvéng YpMYOpOTEPOS KOL 1 TPOGANYN TOL
ounpeciov TePLocdTEPN LE TV ekboToTE aénon g Beppoxpacioc. Eniong dramotodnke
OTL BEATIOVETOL KOl 1] ATOSOTIKOTNTA TOV CLTNPEGIOV.

AvTtd T0 OMOTEAECHATO WITOPEL VO GLVOVACTOVV HE TNV MERNTIKOTNTA TNG OLOTPOPIKNG
mpoteivng, N omoia av&dvetar pe v avénorn g Oepuokpaciog, pHe oamotélecua TNV
KaAOTEPT 0E10TOINGT TOV GLTNPECTOL Yo TNV adENGN TOL BAPOVE, TNV AVATTVEN KOl YEVIKA
v {oTikoTnTa TOV 1OoV.

e tpia Swpopetikd €idn eneEepyasiag orrnpeciov (Satoh et al., 2000) vond, Enpd kot vypo,
peTpnOnKe 0 cLVTELESTNG MENTIKOTNTOG 6 veapd dtopa Seriola quinqueradiata, ce OAeg T1g
eMOYEG TOVL €T0VGC. O POVOUEVIKOG GUVTELESTNG TEXTIKOTNTAS TNG TPWTEIVIG NTav 85 % o710
VYPO CUINPECLO ACYETA LE TIG EMOYKES BepUokpacies, evd ota dVO Gl €101 emeepyaciog
oumpeciov nrav 60 % £wc 80 % to yeava kot 80 % £wc 90 % t0 Kolokaipt.

Ye Oeppoxpoocia 7 °C ko 11 °C oe yboeg (Salvelinus alpinus) (Gudmundsson &
Petursdottir, 1998), n enidpoon ¢ Oeppokpaciog oV TEXTIKOTNTO TG TPMOTEIVIG MTAV
meplopiopévn pe koAvtepeg Twég oe OBegpuokpocioc 11 °C ywpig oTATIOTIKEG SLOPOPES
ave&aptnto amd To €100¢ TOV GITNPEGIOv.

SVUTEPAIVOVLE OO QLTA TO OTOTEAECUATO, TG 1) Deppokpacio eTdpd avarioya Ue TO €160¢
enekepyaciog Tov ounpeciov, To €idog ToL oluMpesiov Kol To €idog ToL 1YBVOC GTO
GUVTEAECTY| TEXTIKOTNTAG TNG SLUTPOPIKNG TPWTEIVIC.

Ye meipapa Tov Jeong Dae Kim (Kim et al., 1998) yia v enidpaon g Bepuokpaciog 18 °C
Kot 25 °C 670 QAIVOUEVIKO GUVTEAESTN TEMTIKOTNTAG TNG TPMTEIVIG TOL Kumpivov (Cyprinus
carpio), pe 600 ormpéoia PLTIKNAG TPMTEIVIKNG TNYNG (66Y10) Kot (OIKNEG TPWTEIVIKNG TNYNG
(p€yKa), 0 QUIVOUEVIKOC GUVTIEAEGTNG MENTIKOTNTOSC TG TPWOTEIVNG SomoTOONKE OTL TV
ueyolvtepog og Oeppokpacio 25 °C kat yio to, 600 GLTNPESLU UE GTATIOTIKES SL0POPEC.

Ye in vivo zmeipopa yuo T pedétn g emidpaong g Oeppoxpocio 18 °C xon 25 °C oy
TEMTIKOTNTO, TNG STPOPIKNG TPWTEIVIG o€ 1BV Aafpaxiod dev vanpEe kapio enidpaon
(Moreira et al., 2007).

OAa, owtd To TUPATAVED SPOPOTONUEVE HETAED TOVG OTMOTEAEGUOTO HEAET®V IN VIVO,

EVIGYDOLV TNV aVAYKN Yoo TN HETPNON NG TERTIKOTNTAG IN VIitro 1 omoio, vOpoAvEL
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SlTPoPIKn TPOTEIVY VIO EAEYXOLEVEC OCLUVONKEG KOl TOCOTIKOMOlElL TOV OplOud TV
SLOTTOUEV®V TENTIHIMV TNE TPOTEIVIC.

Meléteg pétpnong in Vitro mentikdtnTog TG S1aTpoIknig TpOTEivng yivovtav og Ogppo-
kpaoio 37 °C (Alarcon et al., 2002) (Bgpuokpacio avBpmdmov),  omoio. dev 1oyvEL VIO
HeGOYELOKA €101 1BV @Y.

OlokAnpadvovtog 1 BeTikn emidpaom, g ekactote avénong g Bepuokpaciog oto Pabud
evQupIKnG VOPOALONG TOV TPOTEIVOV YPNOYOTOIOVTOS To cvotnua pH-stat, e&nyeiton pe
mv WiomTa v omoio €xel M Beppokpacio. 6TV OVAALGON Kol TNV OTOJOUNCN TV

OPYOVIK®Y 0VGLOV KOTA TN d1apkelo Tawv Brodoyikmv avtidpdoewv (Desrosiers et al., 1987).
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Hopauetpoc 4: exidpoon e oalatotnrog oto [obud ev{vukns vopoivens TV A1oTPoPLKaV

TPWTEIVOV.

Agv &ovv yiver péypt onuepa mepdpoto pe v pébodo tov pH-stat yio ) perétn g
EMOPAONC TNG OAATOTNTAG TNV TEXTIKOTNTA TNG OLOTPOPIKNG TPOTEIVIG o€ KavEVA €100G
1y000¢. H mpocappoyn g pnedddov pe mpostnkn aidtov eéattiog tov 411, ot 1yBveg Tov
Bolaoovol vepol ommg tehedoteor (Marshall & Grosell, 2005), Adunpawva (Rankin, et al.,
2001) kou eykApoticuévog o&opuyyog oe Baracowvd vepd (Rodriguez et al., 2002), wivovv
vepo pe pulud 2ml £og Sml avd Kikd copatikod Bapovg avd dpa, OTov 1 AToPPOPN G TOL
vepoy Kupaiverar and 60 % éwc 85 % oto évtepo (Smith, 1930), (Shehadeh & Gordon,
1969), (Sleet & Weber, 1982) , pe pvOud 2ul éog 6ul avd cm pnkovg eviépov avd dpa
(Grosell & Jensen, 1999), (Grosell et al., 2001 & 2005), pe amotélecpo vo givol kpdTepn M
GLYKEVTPMOT] TOV OAATOV 6TOLG 180G amd avtniv Tov Baiacotvold vepol. Tlapdiinia m
amoppoéenon tov Wviov Na*, CI” ko K yivetaw oe mocootd 98 %, 96 % ko 75 %
AVTIGTOLY0 GTO YOGTPOEVTEPIKO T L. H cuykévipmon ALV 16VTeV 6Ta VYPA TOV EVTEPOL
efvat peyoddtepn amd auth Tov Bokacovod vepov, dmov ta ovta Mg, SO, tov omoimv
0l GUYKEVTPMOOELG PTAVOLY GTA VYPA TOL EVIEPOL G€ TAdicLa > Tv 100 Mm cuykpitikd pe
10 Badacovo vepd, 6To omoio PTavovy oe TAaicte SOMM kot 30mM, evd 1 cuykévipmon
Ca'? oto vypd Tov eviépov eivar pkpyy (Smith, 1930), (Grosell et al., 2001). To Aafpdxt
glval evpvarog 1bvc, o omoiog £xetl BEATIOT avaTTLEN GE dLdpopa emimeda AAATOTNTOG.

Mo v xatavonorn g enidpacng g OANTOTNTOG OTr OPACTIKOTNTA TOV SloPOPOV
TPOTEACHOV VEOU®V iN VItro kot in Vivo Kot 6Ty TERTIKOTNTO TS SITPOPIKNG TPOTEIVNG IN
Vivo 610 Aafpdxt, To omoio Bewpeitar gupvaro €idog ybvog, Ba emkevipwbel n cvlftnon ce
mepapate in Vivo kot in vitro, tg @uololoyikfg katdotaong tov ybvwv oe didpopa
TOGOOTA OANTOTNTOG KOl TNG VOPOALGT TNG SATPOPIKNG TPOTEIVIG KOTA TNV avTidpaon og
Spopa TOGOGTAE OANTOTNTOG.

Ta otototikd omoteléopoto (Tlivaxag 2.8 & 2.9.), (Ewdva 2.6.) xoi ot Tuég g
petafintig mapapétpov NS (ivakag 2.19.), (Ewodva 2.14.) o avtd to meipapa anédei&oy,
ott n avénon ¢ olatdémroag peimoe Tov Pobpd avTolOPOADCEMY KOl Ol TIHES TG
petafAntg mapapuétpov NS peidvovtay pe v advénon g ahatdTTog Katd TV ovamtuén
g eElowonc. ‘Hrtav o tpitog mapdyovtog katd oepd o omolog emnpéace 10 Pabud
avtotidpoivong (IMivakag 2.20.), kol tétaptog KTl oelpd o omoiog ennpéoce to0 Pabud
evlopukng vopoivong (IMivaxog 2.26.), aAld oe peyadvtepo Pabud and OtL enmnpéace Tov
Babuéd avtoiidporvong (Mivaxag 2.27.).

Ot tpég g petapintig napapstpov NS (Tlivaxag 2.23.), (Ewova 2.18.) ko ot fabpoi g
evlopikng vdpoivong pewdvovtav pe v avEnon g oratotnrag (Mivaxag 2.15 & 2.16.),

(Ewova 2.10.). Ta mopoamdve omodeikvoouy T onuocio Tng KAToKpATnong TovV oAATOV
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GTOV 0160(QAayo TV 1BvwV, 1 omoia yivetal Yo vo pelwbel n emidpacn g ovénuévng
aA0TOTNTOC KOTA TV VOPOAVCT) TV SATPOPIKAOV TPMTEIVMOV GTO YOGTPOEVIEPIKO TUNLLOL TOV
Aafpaxiov.

H peioon tov Pabucdv avtoddpoivcemv pe v advénon g aratotnrog eénysitonl pe tov
KOPEGO TOL e€ETAlOIEVOD SOADUOTOG GE GUYKEVIPMOOT] 1OVIMV TOV GAUT®V, 0 0TT0i0g avEd-
VEL TNV TUKVOTNTO TOL KOl LELDVEL TNV TKAVOTNTO TOL MG SLADTNG.

Ot nAekTpooTtatikéc duvauelg eivarl évag amd Tovg TUPAYOVTEG Ol OO0l TPAYLUTOTOLOVY
AVTICTPENTEC LOPLOKEG OAANAETIOPAGELS 0T0 Ploloyikd cvotiuata. Etol ta dideopa 16vta
TOV OAITOV SOUOPPDOVOLV £Ve, NAEKTPIKO TTedio deopuedovTag T0 POPTICUEVO KapPoEhikd
GKPO TOV TENTIOIKOV AAVGIOWV, e AmOTEAEGHA VO LETOKIVNOEL Kal vo kaTevBuvBel ovtd To
KapPo&iiikd Gxpo mpog 1o avTiBeTa POPTIoUEVO NAEKTPIKO TTEdI0 TO 0MO10 £Y0VV GYNUOTIOEL
100 S1Gpopa 16vto. TV mpooTdéuevey oAdtov. H woavomta tov dviav (OH™), g
ypnowomromuévng Paonc, va petafariiovy to Pabud tov pH katd v e&étaon, peudveTot
€MEON deopevovTal amd o 1vTa TV Tpootiféuevov addtov. Ta 1Wvta Tov TpocTIféueEvVaV
oAdTOV €0V PEYOADTEPT OVTIKN SUVOUN AGY® TNG CLYKEVIP®ON TOLG 6T0 efeTalopevo
dwlvpo omd autd tov TEnTWiov Tov Tpoteivov kal g Pdonc. H kdbs mpwteivn
GUUTEPIPEPETAL SLAPOPETIKA, AVAAOYa LE TO KAOE dAag oto eEetalduevo SLOAVLO, OC TPOG
v dwAvtotnta (Sousa de Cassia S. et al., 2006). T'evikd, kotd v npocdnkn aAdtmv, Ta
amAd 1OVTO AAGTOV SECUEVOVTAL LIE TIG TPAOTEIVEG KOl GLGPTYYOVTOL TO LOPLL TOV TPOTEIVAOV
otav avtd givar yolapd Tpv amd Ty Tpocstnkmn wviov. Avt) 1 dwdikacio Bewpeitar (o
GUVTOYN Y10 TV TPOCTOCI0 TV TpoTEivev cuppova pe tov (Lovrien et al., 1994) Protein-
Solvent Interactions.

Ye mepauata in Vivo 1 tertikdtta Tov 1ybvdievpov og yBveg Tov gidovg chanos chanos
(Ferraris et al., 1986), fitav wkpdtepn o€ 1x00eg mov exTpépoviay o€ Balacovd vepd. Attia
oVTNC TG pelwong frav N tayvTepn kivinon tov yBvodedpov 610 £viepo, 1 omoin oPeileToL
670 0T1 01 1YB¥eg ToL BuAacotvol vepol Tivouy vepd Yoo TNV OGUOTIKY pLBon. Avtd elye
ooV amoTéEAESHO TN HEIMON TOL ¥POVOL Yol TNV TANPN TEYN Kol TV ATOPPOPNCN TOV
SLOTPOPIKMY GLGTATIKADV.

O1 De Silva & Perera (1984) o¢ meipapo tov og 1yb0¢ Sarotherodon niloticus anédei&ov o1t
dev VINPYE EMSPACT) TNG AANTOTNTAG OTNV TEXTIKOTNTA TNG OLOTPOPIKNG TPOTEIVNG, YWPIC
OLMC VO AUTIACEL TO AMOTEAEGLLOTA TOV. AVTA £pYOVTOL GE OVTIOEDT LE TO ATOTEAEG LT TOV
TAPOVTOG TEIPOLATOG TO OTOI0 ATOJEIKVVEL TNV EMOPUCT TNG AAATOTNTOC.

Meipapo tov Krogdahl Ashild et al. (2003) yw v eridpacn g olatdTnTOg OTNV
menTikOTNTO. NG mpwteivg ybvov Salmo salar kor Oncorhynchus mykiss ot v
aAAnAenidpaomn TG aAaTOTNTOG UE TO €i00G TOL 1YBVOg OTNV MEMTIKOTNTA TNG TPMTEIVNG
amédel&av peYaAn emidpoaon g orototntag. Ot dgikteg memTIKOTNTAG NG SOTPOPIKNG

TPOTEIVNG 0 YAVKO VEPO NTOV HEYOADTEPOL GE GUYKPLOT HE TOVG OVTIOTOLYOVG OEIKTEG OF
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Ooiaocowd vepd. Evod yioo v odAniemidopacn g e To €100 TOL 1XBVOC o1 deikTeg
SOTPOPIKNG TPOTEIVNG TNG TESTPOPAG NTAV UEYOADTEPOL YMPIC OTATIOTIKEG OlOPOPEC OE
oyéon He Tov coAopd. Attia Tng emidpacng TG oAATOTNTOG NTOV 1 AbOENON TG KOTOKPOL-
UEVNG TPOTEIVNG 0T0 Bohacovd vepd o€ cUYKPION LE TO YAVKO vePO, AOY® TNG HEl®OoNG
TOV HETAPOAIGHOD TV apvoEémv 0 omoiog GLVOEETAL LE TN UEIMOT TOV OMOITNOEDV O
apvo&éa.

Ye meipapa tov Nchez-Chisng et al. (1986) yuwo T pelétn g emidpaong g cVYKEVTIP®ONG
tov NaCl omv mpwteoivtiky] dpoaoctikdotTnto ™G TEWivng Tov Oncorhynchus Keta
amodeiybnke 611 M cvykévrpwon tov NaCl avénoe t dpactikdtTa ¢ meyivng. Attio fTov
N Gp1oTN TPOGUPUOYH CVTOD TOL EVEDUOVL OTIS TEPIPAAALOVTOAOYIKEG GUVONKEG e VYNAN
aA0TOTNTO. AVTA TO OTOTEAEGHOTO UTOPEL VO 1GYDOVY KOL Y10 TIG OAKOAKEG TPOTEACESG. LTO
TOPUTAVD TEIPALO YPNOLUOTOMONKE SLOPOPETIKO VIOSTP®UO (YVUOYAOPIvN) arnd avTd NG
TAPOVCOG HEAETNG KOl OEV OVAPEPETOL OTNV CAANAETIOpaoT NG EKACTOTE OVENONG TNG
GLYKEVIPMONG TOV VTOGTPMUATOS HE ovENoM NG OANTOTNTOG OTNV  TPOTEOAVTIKN
dPaCTIKOTNTO TNG TEYIVIC.

Ye meipapo tov Tsuzuki et al. (2007) xor GAA@v yo T peAéTn NG emidpacng Tng
aAaTOTNTOG 6TN OPAGTIKOTNTA TOV TEXTIKGOV evldpwv In vivo, oto Centropomus parallelus
(evpvaro €id0G), Ol SPACTIKOTNTES TOV OAKMY OAKOAMKAOV TPMOTEACOV, NTOV LEYUADTEPES OF
orotomnTa 15 %o omd 6Tt oe ahatdtnTa 0 %o kot 35 %o. AVTEG Ol OMKEG OAKOALKEG
TpmTEACEC GLVOETOVTOL OO OveVEPYEC (OUOYOVEG TPMOTEAGES GTO TOYKPEAUTIKA KOTTOPO,
EVEPYOTOLOVVTOL OO 101K TPOTEOALGT Kol amedevdepdvovtal 6T eviepikn kolotnta. H
oAhoyn g oroToTnTOog EMOPE eite omv evepyomoinon TV ({LUHOYOVOV TPOTEACHV
YOPLOTA, dE00UEVOD OTL Yivetan €€ OO TO KLTTOPIKG OPLol GTNV EVIEPIKN KOWAOTNTO, €ite
emdpa otV avtoevepyomoinon g kébe mpoteivaong. H Tsuzuki avapépetor kot ot
puerétn ¢ Moutou kot dAwv (Moutou et al., 2004) ce meipapo yioo v emidpoorn g
aAototNTog 33 %0 kot 20 %o GTN OPUCTIKOTNTO TOV TPOTENCHV GTNV TGUTOVPO, Sparus
aurata L, 6mov amodeiyOnke, 611 1 OPOCTIKOTNTO TOV OAKMV UAKUAIKDV TPMOTEACMDY KoL 1)
dpaoTIKOTNTO TG YVUoBpLYivC 6To €vtepo, Ntav piKp o aratotnta 20 %o, avtiBeta pe
v Bpovyivn 6mov Ntav vynin o aiatotnta 20 %o.

e nmeipapo tov Psochiou et al. (2007) yia tnv avtamdkpion 1@V TPOTEACOV TNV oTdTOUN
peiowon g oAatoTNTaG, amodeiyOnke 1M emidpacn ovtig ¢ Helwong 1600 oTNV
dPACTIKOTNTA TOV OMKOV 0EIVOV TPOTENCHV GTO GTOUAYL OGO KOl GT OPACTIKOTNTA TOV
OMK®V 0AKOMKGV TpmTEAS®V (cupmepthapavopévng g yopobpoyivng kot g Opoyivng)
GTO OAKOAMKO TUNLO TOV EVTEPOV.

‘Etor yuo v amopuyn g enidpaon tng aratdtntag otn dpactikdtTnTe Tov eviipmv KoTd

NV eKTPOON TV 1BVOV, Onwg anédeEay o1 TAPUTAV® UEAETES, ypnoomolidnke 1 povada
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SPOCTIKOTNTOG OMK®DOV OAKIAKOV TPOTEACMDY G OLAPOPES GLYKEVTPMOELS oltnpesiov CB
oto eEetaldevo pelypo o€ T TV HEAETT.

Aev oy dvvatd vo unv avaeepbel ko 1 perétn tov (Dendrinos & Thorpe, 1985) yua v
enidpacn TG ekAoToTE UEI®ONG NG CAATOTNTOC OTNV OvATTLEN Kou TN ovvbeon Tov
GOUOTOG TOL AaPpakion, 6oL 0 PpLOUOC advénong PApovg HTaY UEYRADTEPOG GE QAUTOTNTA
katd @Oivovco oepd 30 %o, 25 %o, 33 %o, 20 %o, 10 %o, 5 %o. O ocvvTErEGTNG
UETATPEYIUOTITAG TOV GITNPEGION KOl TNG TPOTEIVIG NTAV HEYaADTEPOG GE ahatdT T 25 %0
ka1 35 %o. H mpodcAnym tov crmpeciov avéndnke pe tv avénon tov 10606100 oANTOTNTOC.
Avtd to anoteléopoto dapépovv and to anoteréopato tov (Rubio et al.,2005), ot onoiot
Bpikav abénon tov Tpocrapfavopevov crtnpeciov pe ™ peimon g aiatdtrog and 25%o
o€ 7%o kol oe 0 %o oto Aafpdkt Kot S10pOpOmOiNCT GTNV EMIOPACT TNG OAATOTNTAS GTNV
EMAOYN SLOTPOPIKMDY KOWYOLADV.

Tétowa amoteléopatTo OV UMOPEL VO GLUGYETICTOOV TN VO GLVOVAGCTOLV AUECH LE TNV
TEMTIKOTNTO, TNG OLOTPOPIKNG TPWOTEIVIC, KaBDG 0 puOLdg avEnon Papovg, N TPOSANYT TOV
ouINPECioL, O GUVTEAESTNG UETATPEYIUOTNTAG,... EXnpedlovtal and TAnbdpa mapoydvtov

€KTOG OO TNV TEYT] TOV TPOTEIVOV.
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Hopaouetpoc 5: Eridpacn tov evlouikod mpogil otnv ev{ouikn vdpoloan twv d1otpopikarv

TPWTEIVDOV

Y10 melpapa tov Dimes et al. (1994) yw ™ pedétn g enidpaong Tov STPOPIKOD
10TopKoy 6710 Pabud eviupkng vopdivong in vitro, Ppébnke 6tL dev vIdpyel dPopd oe
EKTPEPOLLEVOVG GOAOLLOVG Ot 0moiol crtiotnkav pe didpopa enineda 1ybvdievpov and péyka,
evo Bpédnkav dapopéc o 1803 colopol Ta omoia otictniay pe ydvdievpo and péyka,
yBvaAevpo amd péyka pe 25 % coyidrevpo Kot coyldievpo. O Babuog eviopukng vopoOALGNC
MG Sl0TPOPIKNG TPMTEIVNG NTOV KPOG oe 1yBvec o1 omoiol citioTnKav HE GOYLAELPO
APNOWOTOIDOVTOS EVEDUA OO TO TUADPIKE TUPAJ.

210 WopOV TEIPALO TO. AmOTEAEGHO amédel&ay, 0Tl 0 Pabuoc evivpkng voporivong (DH) oe
10Veg o1 omoiol GITicTNKAV LE GLTNPECLY SLOPOP®Y TOGOGTAOV YAPOVTIOD HTAV UEYOAVTEPOG
amd avtov o€ 1y0vec o1 omoiol olTioTKAY [E GITNPESLE SL0EOPMV TOGOCTMY UTILEAOD Kot
pePfubiod (Ewova 2.19.) kot 611 vanpéav dlopopéc oty TIUNG TS HETABANTAG TOPaUETPO
NE tov kdBe exyoMopatog eviOpov amd 1yfvec dtapopetikov dotpoeikod 16Topikov. Hrav
o 1pitoc mopdyoviag ot oepd o omoiog emmpedler to Poubpd evluuiknig vOPOAVONG
neprocotepo (IMivakoag 2.26.).

H emidpaomn tov doTpopikol 16TOPIKOD KAl TOV 16TOPIKOD TEPPAAAOVTOS EKTPOPNG TMV
wOd@V oV dpacTIKOTNTA TOV JPOpeV evidpmv &yel pehetnBel omd epevvntéc. Xt0
neipapa Tov (Hidalgo et al., 1999) yio tn pekétn g dpacTiKOTNTAG TV TETTIKOV eViHU®V
TV yBVEV SlpopeTIKGV dlatpoPikdv cuvinkav (Sparus aurata, Oncorhynchus mykiss,
Anguilla anguilla, Cyprinus carpio, Carassius auratus, Tinca tinca), amodeiyfnke otL 1
TEGTPOPO. KO O KUTPIVOG EXOVV HEYOADTEPT] TPMTEOAVTIKT] dPACTIKOTNTA OO TOVG AAAOLC
yBveg xan o Anguilla anguilla eiye ™ wikpdtepn TpwteoivTiKn dpactikdtnta. Ot TapEdyot
Oveg amodeiyOnke OTL €ovv  UEYAADTEPT TPMTEOAVTIKY OPACTIKOTNTO ONO TOLG
capKOPAYoLS 100G TOVG GOPKOPAYOVG 1YBVES N WIKPOTEPT] TPOTEOAVTIKY dPAGTIKOTITO
Bpébnke oty méotpoea. H avoloyic OMKOV opAdG®OY TPOC TNV OAIKY TPMOTEOAVTIKY
dpaoTIKOTNTO NTAV UEYOADTEPN O TOUEAYoLS 1xOvec, pe tov Kumpivo vo €xel TV
peyodlvtepn avoAoyio kot v méotpoea TV Mikpotepn. E&Rynon e avénuévng
TPMTEOAVTIKNG OPACTIKOTNTOG GE TAUPAyovg 1y0dec gival 10 OTL Ol QUTIKEG TPOTEIVEC
TENTOVTOL OVGKOAOTEPQ, LE ONOTEAECHUO Ol OMOLTNOES TOVG Vo €lvol Lukpdtepeg o€
TPOTEIVEC aMd TOV COPKOPAY®V, TV OmMoi®v 1 TPocAapufoavopevn mpwteivn eivol mo
Swbéoyn. H pukpn mpoteolvtikn) dpaoTikOTnTo GTNV Touovpd OQeiAeTal 6To OTL Ol
TPOTEAGEC 0O TO NP Kot TO TAYKPEAG EKKpivovTan pall pe Tn YoAn.

Ye GAlo meipapo (Sunde et al.,, 2004) yio ) perétn g emidpoong eneepyoociag Tov
OUINPEGIOV 0T SPACTIKOTNTA TOV TPOTENCHV 6€ GOAopovS Papovg 0,150 kg ko 2 kg, pe

yopmAn kot vynAn modtto ormpesiov ([YSH/(SH + (S-S))]), dev vanpée dwapopd cto
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GUVTEAECTI] AMOJOTIKOTNTOG TOL G1TNpeciov Yo 60 nuépeg petald Tov 1yBvwV ot omoiot
ouwiomkay pHe YOUNAN TOWdTNTA oG OVTOVG Ol ONOiol OITioTNKAV VYNAN TOol0TNTO
ounpeciov. Yanpée d10popd 6TO GUVIEAESTY] AMOSOTIKOTNTAG TOV GLTNPEGIOL HeTald TV
v tov 2 Kg kot tov ybdwv tov 0,150 Kg. O ueyadbtepog GUVTELEGTHG MOS0TIKOTNTOG
TOV GITNPEGIOL GVVIVAGTNKE UE PEYAAN dpacTikdTTa TG OpVyivng Kot TG yvuodpoyivng.
H dpacticotnto g Opuyivig kor g yopobpoyivig petovotav pe v avénon g
avaAoyiog Opuyivng mpog yupodpvyivn. Mikpotepn avaroyia Opvyivng mpog yopodpuyivn
mapatnpnOnke oe 1ybveg Ko Twv 300 peyeBmV o1 omoiol GlTicTNKOV UE CLTNPEGIO VYNANG
ToTNTOG Yo dtdotnua 90 muepdv, Tpaypuo To omoio onuaivel 0Tl gival duvatdv va
emrevyDel por TANPNG TPOGUPLOYN TOV TETTIKOV GLGTILATOG TV Y OO®V GTO TEIPOLATIKA
ounpéotia.

‘Eva 1pito mapddetypa yio v katavonon g enidpacn Tov S0Tpopikoy 1GTOPIKOD GTNV
MENTIKOTNTO TNG OTPOPIKNG TPMTEIVIIG €lval TO TElpOUd ©€ COAOUOVE Ol Omoiot
cLAAE KAV 0t 4 dropopeTikd Totaua TG Noppnyiag. Aamotddnke 0Tl akOUn Kot HETA
amd 000 oAOKANPO YPOVIC. EKTPOPT TOLG o1 Bdlocod, 1M SpucTIKOTNTA TOV OAMKAOV
OAKOAIK®V TOV TUADPIKOV TVQADV, TOV OMKOV CAKOAMK®OV TOL EVIEPOVL KOl TOV TEXTIKOV
evlopov tov otopdyov efokolovbovoe va emnpedleTol MO TO 1OTOPIKO OLOTPOPNG
(Torrissen K. R. & Torrissen O. J., 1984).

Ta mentkd évlopa eivoar mpwteiveg ot omoieg avédvovy to pBud pag avtiopoong, He
OTOTELECUO. VO, TTPOGOLOPIlovY TO OKNMVIKO TOV YNUKQOV HETOCYNUATIOUDV KOTA TN
dwdkacio g wéyne. Xtabepomolovy v peTafatikny Katdotacn 1 omoio £xel LYMAN
elebbepn evépyeln amd mpoidvia TG TEYNG Ko To avtidpodvia. 'Etor n avénon g
dpooTikdTNTOG NG KABe TpwTEivaong avidvel to Pabud evivuikng vépdinong (DH)
(Tlivakag 2.24).

T tov Tpocdiopiopd in Vitro tov 106006100 TENTIKOTNTAC TG TPOTEIVNC oTOV AvBp®TO
(Hsu et al., 1977; Satterlee, 1979; Diniz Fabio et al., 1996 & 1997) ypnowuonotovvrat Eviopa
gumopiov amd Oniaotikd (oo, To omoiot OPEPOVY GTIG AELTOLPYIEG TOLG Kol TO
YOPOKTNPIOTIKG TOvg amd ekeiva Twv mpwteacdv tov 1ybdov (Rust, 2002). Avtd dev
BepohvTtal To KATOAANAOTEPQ, Y10, T HETPNON TG TEXTIKOTNTAG TNE TPMTEIVIG Yo 1yBveC,
AOY® TV SlopopdV 6T PLGIOAOYIN TEYNC.

Ao 1o YOPOKTNPIOTIKA TV evOOH®MV ToV 1B0®V elval Kol 1 OXETIKE DYNAN KOTOAVTIKY
dpaoTIKOTNTA GE AVTIOPACELS YapnAdV Beppokpacimv, 1 otabepdtnta tovg oto Pabud pH
ka1 T Ogppoxpacio kot 1 gvacbnoio oe avoactolels oe avtiBeon pe ta évlvpa TV
Onhaoctikmdv (Squires et al., 1986; Alarcon et al., 2002).

[ToArég péBodot €xovv avamtuyBel Yoo TOV TPOGOIOPIGUO TG TEMTIKOTNTOG TNG SLUTPOPIKNG
TPOTEIVIG IN VItro ypNolponotdvTag sUmopIKd S1OECIUES TPWTEIVACES KOl TENTIOAGES.

Xpnowomomniav moAvéviupo Yoo TN HETPNON TNG MERTIKOTNTOG TNG OLOTPOPIKNG
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TPOTEIVNG od Tov HSU ko dAdovg, pe tpia éviopa: Bpoyivn, yopobpoyivn kot Tentiddosg
(Hsu et al., 1977) ko pe téooepo évlvua: Opovyivn, yvuobpvyivn, auvonentiddos,
npwtedoe yia o S. griseus (Satterlee et al, 1979) kot pe dumAn edon mEyne pia dEwvn Kot
pa. aAkoAtkn. Oleg autég o1 pébodot Edmaav kard amoteréouato o Oepuoapa (da.

H In vivo v3poAvom TV TpOTEIVOY TOV GLIINPEGIOV VAl OTOTEAEGA TPWTEOAVTIKT SPACNG
évom kat €€ mpwteacdv. H in vitro pébodog amd éva guph QACHO TPOTEACOV UTOPEL VoL
avtavakAd kadvtepo ™ dadikooio vdporvong In vivo (Alarcon et al., 2002). H ypnon
EUTOPIKAOV eVOOU®V GUUTEPIAAUPAVEL TPEIS 1 TEGCEPEIS TPWTEACEG, EVM T EKYLAIGUOTO
ev{dUOV 00 OTOOTACUOTO TETTIKOV GLOTHUNTOC OOd®V cvumepilapfavovy opkeTég
TPOTEACEC OMWOC 1 YvpoBpvwivn, n Opvyivn, n kapPoluvmentiddong A kot B kot m
apwvonentiddong (Alarcon et al., 1998). ‘Etor n pérpnon menTKOTNTAC TG SLOTPOPIKNG
TPOTEIVNG iN Vitro amoutel ) ypnoipomoinon kotdAniov evldpumy katd v avtidpoon. X
peAén o epmopikd Evovpa £0woav UIKPOTEPOLS PaboVC TERTIKOTNTAG A0 TIC TPMTEACES
tov yddwv (Alarcon et al., 2002). 'Exovv Bpebei aicntég dapopéc oty gvoucHncio tov
TPOTEACOHV TOV JOUPOPETIKOV €DV 10DV 6& avaoToleis Twv vrootpopdtov (Moyano et
al., 1999). H ypnon evlbpov and anoomdopata TETTIKOD cvoTHUATog YOvoV gival pia
Ko Avon o v avantuén g uebddov pH-stat otovg ybveg (Dimes & Haard, 1994),
(Kakade, 1974), (Lowgren et al., 1989).

Ye perétn (Alliot et al., 1974), n youobpoyivn AaPpokiod 1 omoio SroGTE TEMTIOUOVG
deolovg 670 KaPPOELAIKO GKPO TOV OPOUATIKOV KOl GAAOV HEYGA®V LN TOMK®OV KOTA-
hoinov, ypnowonomdnke BTEE og vndéotpope, 1 peyiom dpactikdtnto Topatnpndnke
OTO TVAMPIKA TVQAG Kol TO KOTOAANAOTEPO S1doTn o emmédov PH ATav amd 8 Emg 8,2.

H 0puyivn AaPpaxiod, n onoio S10.07T60 TOATERTIOIKES AAIGVOES, 6TO KOPPOELAIKO AKPO TOV
ApVOEEMG amd TLA®PIKA TVEAG Kot To Evtepo pe vrdotpope TAME, £deiée Tmog n puéylom
SPOACTIKOTNTA TNG NTAV GTO TVAMPIKE TUQAG, LE TN OPUCTIKOTNTA TG 6TO £viepo Vo eivar 10
POPEC KPOTEPT KO TO KOTAAANAO didotnua PH yuo ™ péylotn dpactikdmto petad 8,2
€w0¢ 9. H xapPoéumentiodon A kor n kapPoéumentiodon B vdpoidovv tov TERTIOKO OGO
KapPoEL TOL TEAIKOD GKPOL TV TOALTEMTIOKOV 0AVGidmv. Otov ot KapPosumentiddosg
vépoArvovy vmdéotpoua hippuryl-L-phénylallactique n dpactikdétro oe pH 8,5 eivan
vynAdtepn and o0t o pH 8. H Spooctikdotnta tov mpwteacdv dev egaptdtal ond To
poptokd HEYEBOG TOL VITOGTPMUATOG, GAAN GO TNV KAUGLOTIKY] OITOJOUNCT] TOV GLTNPEGIOL,
™ ovvheon Tov apvoEiamv 6€ auTod Kol TNV Tpocoppoyn e mpmteivng (Alarcon et al.,
2001).

O Pabpodc g evlopkng VIPOAVONG TV TPOTEIVOV IN Vitro pe ypnon mentcd Evivpo amd
TUAOPIKE TVPAG YBV@V Kol Ot SpaoTIKOTNTEG TOLG JPEPEL AVAAOYO UE TO 1OTOPIKO

STPoP1g aVTOV TeV 1BVOV TO 0moio glval YEVETIKA TPOYPOUUATICUEVO, EMITPEMOVTIOS TNV
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TPOCUPUOYN TNG OpaoTIKOTNTEG TV evihU®V avaloyo HE TO TOPE(OUEVO OLTNPECLO

(Torrissen K. R. & Torrissen O. J., 1984).
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Hopauetpog 6: exidpoon e 0Evng mpo-wéyng oty eViOUIKH DOPOADGH TWV J10TPOPLKWDY

TPWTEIVDOV

Me dedouévo Ott o in Vitro avoldoelg Teivouy va TPOCOUOLOGOVY TIG dadIKAGIEG Ol 0moieg
ovuPaivouy 610 TENTIKO GUGTNUO, OPIGUEVOL €PELVNTEG £XOVV TPOGTOONGEL VO TPOGO-
HOLOCOLV TNV TEYT] GTO GTOLAYL KO TO EVIEPO YPNCLUOTOIDVTAG TEYIVY Kot Eva 1] TEPLOTO-
tepa adkolka évivua npwteacomv (Alarcon et al., 2002; Saunders et al, 1972; Thresher et
al., 1989).

"Exovv ypnoyomombei oto maperfdv pébodol yio Tov Tpocdlopicrd TG MERTIKOTNTOS TNG
SaTpo@ikn ¢ TpwTEIivNC IN VItro pe A edaon méyng, onUavTIKOTEPEG amd TIC 0moieg eivat ot
aKOAovOEC:

O1 Gauthier et al. (1982) ypnowonoincav meyivn kotd v 6&wvn eviouiky néyn oe pH 2,
0KOAOVONGE aAKaAKY] mayKkpeatikn méyn oe PH 8 yuo v evlupukn vopoéivon kaleivng,
GOY10G Kol EAAOKPAUPTG.

Ot Saunders et al. (1972) ypnoyonoincay momeivn, TEYivn, TayKpeNTiv) 6TV TpOTN GAc
Ko Teyivn Ko Opuyivn ot dgbtepn, yia v eviupukn vopOAVOT TOL TPLPLAALOD.

O (Desrosiers, 1987) ypnowwonoinoe neyivn oe pH 1,9 oty mtpdTn @don katl maykpeotivn
o€ pH 7,5 ot devtepn yia v evlupuki vOPOALGT TOV TVPOYOAOL KOl AAAMY DAK®V Y10, TN
Blopnyavia tpogipwmy.

Me v pébodo pH-stat €yxsl ypnotuomonbei, yioo v 0Evn @don ™G TEYNG KOTA TNV
evlupukn vépoiven SlPopOV TNYDOV TPWTEIVNG, meyivn yoipav, EC 3.4.23.1, Sigma P-7012
am6 tov Alarcon kot dGiiovg (Alarcon et al., 2002 & 2001).

210 mapov melpapa, n enidpacn g Tpo 0EvNg TEYNg £dmae KoADTEPOLS Pabovg evivpkng
VOPOAVOTG UE TN (PNON VIPOYAMPIKOV 0EEOC Kot TEWIVIG KaTd TNV 6&vN edon TEWYNG Kot
KOTA TNV GAKOAKY OACT TEYTG.

Amd ta amoteAécpATO TG OVOTTTVGGONEVNG e&lowong amedeiyOn 0Tt avéndnKav ot TIHES TG
petapintg mapapétpov NP, 1 onoia petafdiietor pe ) petafoin tov emmédov pH katd
v 6&wvn méym amd pH 4 oe pH 3 av kot 1 exidpacn oto Pabud evlvuikng vopoéALONG TOV
TeAeVTOit TN OEPA TOV TopayOdvIov ol omoiol emnpedlovv mEPLGGOTEPO TO Pabud
evlopkng voporvong (ITivaxag 2.26.), (Ewdve 2.20.) ko dev eiye xopio oTATIOTIKA
dlapopd.

v perétn tov Alarcon et al. (2002) yio v a&loldynon tov Sl0QopmV TPOTEIVIKOV
Tyov oumpeciov pe ekyvAicpoto evldpov toumodpag, to dsiypato pe tybvdievpo ota
omoia epapuocTnke mpo O6&wvn méyn, £0woay To JSmAdG1o mepimov Pabud omd avTdv TG
OAKOMKNG TEYNG Yo To 1810 ypovikd ddotnpa. Xt10 mopdv meipopa avEdvetor o Pabpog
evlopkng vopoAvoNG povo Katd 1,2 % ko kotd 0,792 % oty mponyovpevn 6Evn méyn oo

enineda pH 3 ko pH 4 avtictoyo amd 41t givarl o Pabudc evlvuikng vopoivong KTl TV
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OAKOAKN TEYN. ALTH 1 SLOPOPA TOV ATOTELEGUATOV UTOPEL VoL OQEIAETAL TN GVGTUCT] TOV
o1TNPeciov Kot otV TodTNTA AVASELGNG TOL HayvNnTikoy avadevtipa. Tlepiocdtepo dumg
umopet vo opeideton otn dpactikdémra v evidumv. Zvykekpuévo, o (Alarcon et al., 2002)
ypnowonoince 1000 U oAwkedv ofvdv TPpOTENCHOV EVAO GE OVTR TNV HEAETN
ypNoomotiinke Lovo i povada dpactikdttag ava eetaldpevo detypa.

O Oetikég Tiuég g mapapétpov NP katd v mponyovuevn 6&vn méyr vTodnAmvouy 0Tt
pio VIEPPOAIKT VOIPOALOT TOV STPOPIKOV TPOTEIVOV Umopel va, AAPel ympoa, Katd tnv
¥pnon tov ovotnuatog pH-stat pe 6&ivn emefepyosio (HCL) ko 6&wveg mpwtedosg, oe
obvtouo ypovikd didotnuo (1 h). H mpocouoiwon g dwadikaciog méyng otovg tybosg,
COUP®VA LE TPOTOTMOMGES oTn HEBodOAOYi GLVIGTA TNV omoELYN TNG VIEPPOMKNG
vdpoivong (Alarcon et al., 2002), (Dimes et al., 1994). H 6&wvn néyn emidpd da@opeTikd
otV VOPOAVGT TG TPOTEIVNG amd OTL M aAkaAK wéyr. H Bedtioon ¢ pebddov pH-stat
pe ypnomn evOLIKOV EKYVAMOUATOV ATO OMOCTAGLOTE GTOUAYOL Kol EVIEPOL &ival GTO
GTAd10 TOV TOCOTIKOY TPOGOIOPIGHOD.

Yopewva pe tovg Alarcon et al. (2002) ot dokvpdveelg Tov emmédov PH 610 oTopd)L Eivar
nepinov pH 2,5 émog pH 5,5.

1o meipapo tov Alliot et al. (1974), 3 dpeg petd v xatdmoon, to pH tov yvpod TOL
otopdyov givan 2,1 émg 2,3, petd to mépag 48 mpdv 10 pH T0L avEdvetan omd 6,4 €wg 6,7
ot0 Aofpdxt. H peimon tov emmédov pH katd tnv 0&vn méyn o€ GYEoN Pe TNV OAKOATKN
cvpPaivel emedn pe TV €000 TOL GITNPEGIOV GTO GTOUAYL EKKPIVETOL VIPOYA®PIKO 0&ED
(Wilson et al., 2002). H dpacticdémra ¢ meyivng otov S. aurata neplopiletor 610 otopdyt
(Deguara et al., 2003), omwc Bo avépeve KOVElS amd TN YEVIKN QLGLOAOYIOL TOV TETTIKOV
GUGTNHOTOC,.

‘Eto1 og avtd to meipapa peietOnke o Pabuog tov emmédov pH katd v 6&wvn wéyn oe
pH3 kot pH 4 yw v xoTavonon cvumeplpopds ToL olTNPEGiov KATd TNV evivpiKn

vopOAVOT).
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E®APMOI'H THX MEGOAOAOI'TAYX METPHXHX THX IIEITTIKOTHTAX IN
VITRO XZE ITIEIPAMATIKA XITHPEXIA
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KE®AAAIO 3

ED®APMOI'H THX MEGOAOAOI'TAX METPHXHY THX IIEITTIKOTHTAX IN
VITRO XE IIEIPAMATIKA XITHPEXIA

3.1. EIXATQI'H

Ot evOAAOKTIKEG TINYEG OATPOPIKAOY TPAOTEIVAOV, Ol 0moiec Umopel va ypnoiuorombodv ce
avtikatdotacn tov tybvdievpov, Oo mpémer va yopaktnpilovral amd KPS KOGTOC,
IKAVOTOINTIKY OABECIUOTNTA KOl VYNAN STPoPIK a&io. Av Kot OAC TO SLOTPOPIKE VAIKE
TEPLEYOVV TPWTEIVES, HOVO AT To. omoio TePEXovV Kat ehdyioto 35 % mpwTeivn pumopovv
vo Bewpnbodv myée mpwTeivng mpog ypnon oe ounpécio capkoedymy 1ybvov (Sugiura,
2000). To umiél (Pisum sativum) kor to pefidu (Cicer arietinum) eivar mlovolo oto
MEPLGGATEPO, amopaitnTa apvotéa, Waitepa oe Avcivn, dAla gival etoyd oe Beio To omoio
neplEYovy T apwvotén kvoteivn ko peboviv. H peyddn Opertikn tovg ol kor ot
KatdAAnAes ocuvOnkeg KaAMEPYELNG oty Tteployn g Mecoyeiov kabiotodv kot ta dvo gidn
OCTplOL [E UEYOAN KOTOVAA®OT. AVTEG Ol 600 OUTPOPIKES VAEG €XOVV TPOGEAKVCEL TO
EVOLLPEPOV TOV EPELVITAOV artd oA, eved ot Monsoor kat Yusuf (2002) npocdidopioav v
TENTIKOTNTO, T1G OLUTPOPIKNG TPOTEIVNG IN Vitro ypnoiponoidvrag eumoptkd évivua (meyivn
KOL TOYKPEATIVY]) L€ OKOTIO T1| XPTOT| TV OTOTEAEGLATMOV Y10 TN dloTpo@r| Tov avOpdmov. H
GYETIKN TEPLEKTIKOTITA LLOG TTNYNG TPOTEIVIG GE APIVOEED KOL 1) TEXTIKOTNTO QLTHG EIVOL TTOL
kaBopifovv ™ OSatpoeikn ¢ o&ic. H pébodog mpoodiopiopod 1Trg MEMTIKOTNTOG TOL
meprypaenke oto Kepdhato 2, €xel ypnoomombei yio v ektipnon g KatoAAnAdTrog
SEOP®V PVTIKOV Kol {OIKOV TPOTOV VADV O TPOTEIVIKOV TNYDV, TOGO Yo TOV avOpmmo
600 ko ta ktmvotpoikd {mo (Rozan et al., 1997; Moughan et al., 1989) kot yio v
a&loldynon JPoOpOV TNYOV TPMTEIVNG, Ol Omoieg Umopel vo ypnoiwomonbody oty
TapacKeLN outnpeciov otny tomovpa (Alarcon et al., 2002).

Txond¢ TG mapovoNG HEAETNG elvat a) N HETPNON TNG MEXTIKOTNTOG IN Vitro tov pmlediod
Kol Tov pePiBod pe ypnon Tov cvotriuratog PH-stat, yio v ektipnon g KaTaAANAOTNTAS
TOVC G TNYEG QLTIKNG TPOTEIVNG o€ oumpéola Kot ) 1 CLGYETION TV UETPCEMV
TENTIKOTNTAG HE TO ovotnue PH-stat in vitro pe petproslg memtikdétnTOG N ViVO
(Nwolomovrov, 2008) og toumovpa. Iapduoio cvoyétion ékavav o Thresher et al. (1989) yia
TV TERTIKOTNTA S10POPOV TPOPIUMV, GLYKPIVOVIOG TO OMOTEAEGUOTO TOL LE OVTO TMV
Chang kot dAwv, Eggum kot GAAov, Sarwar kot GAlov. O Saunders et al. (1972) éxavav
OLOYETION TNG TENTIKOTNTA TOL TPIYLAMOD (alfalfa) pe ta amoteléopata tov Akeson kat
GAA®V Kot Tov Buchanan kot dAAwv.

Me évlopa veapov atopov tomodpag (Alarcon et al., 1999), o Babudc evlopukng vépdivong

TOV STPOPIKOV TPOTEVAOV UIKPOKAYOVA®YV Ypnoyomoloviog tnv uébodo pH-stat eiye
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woyvpi ovoyétion (P = 0,99) pe 1o ovvieheoty amodounonc tov npoteivav (Coefficient of
Protein Degradation, CPD). Ztnv yopida Litopenaeus vannamei, o pécog 6pog Bapovg tewv
TEPOLOTIK®OV OTOU®V, TO, omoia oitioTnray He €61 SIOPOPETIKA GLTNPECLO O TELPUUOTIKY
nepiodo 56 muepav, dépepav avaroyoa pe to Pabud evlvpikng vdpodivong tov kdbe
ournpesion kodhg Ppédnke Betiky cuoyétion peta&d tovg (P = 0,72 foc 0,80) (Lemos &
Nunes, 2008). H nodtta tov mpoteivov o froynukh 66uncn, dniady 1 meplektikotnTd
TOVG 6€ GOVAQPOVIKEG opddeg (SH) kot 1 avoroyio. GOLAPOVIKGOV Opdd®V / S1IG0VAPIIIKMV
deopdv SH/S-S, cuoyetiletar Oetikd pe Tovg Padpode evivpknc vépdrveng r’= 0,68 Kot r’ =
0,77 avtictoyo Kot 1 TEPIEKTIKOTNTA TOvg o€ D-Acmoptikd o cuoyetiletal apvnTikd pe
tovg Babuode evlupukng vdpoAvong xpnoomotdvTag Evivpo colopod Bapovg 1 kg pe v
uébodo pH-stat (Rungruangsak-Torrissen, 2002). Ot Dimes & Haard (1994) e&étacav
uébodo pH-stat cuykpivovtog o amOTEAEGUATO TEXTIKOTNTOAG GLTNPECIMV, XPTCLUOTOIDVTOG
nentikd Eviuua TLA®PIKOV TVEAGV colopod Pdapovg 250-500 g katd tnv vOpoOIveN of
Oepuokpacio 37 °C, pe 1tV delKTdV TEMTIKOTNTAG TOV dlov oumpesiov in vivo. Ta
amoteléopato cuoyétiong (%) kopdvinkay amd 0,82 £oc 0,84. Avti 1 pébodoc BewpriOnie
KaAvtepn amd ) uébodo pH-shift tng omoiog ta anoteléopoto cLOYETIONG TG UE TOVG
deikteg memtikdTTag in Vivo kopdavonkoy and 0,71 £wg 0,73.

O1 Chong et al.,(2002) peiétnoav téooepic pebddove ypriong menTikdv evidumy, yio Tov
TPOGOOPICUO TNG TEMNTIKOTNTAG TNG OTPOPIKNG TpwTeivng in vitro oto Symphysodon
aequifasciata: ™ Lazo pe eumopikd évlvuo Opvyivng, 1 Hsu pe gpmopikn Opuyivn,
yopoBpuyivny ko tentddoe, 1n Saterleemulti-enzyme gumopikd oKedACUA TPOTEACDY KoL
évlopa evtépov Symphysodon aequifasciata pe Spacticoétnra 0,50 unit / mg protein. Ta
OmOTEAECUOTA OUTOV TV HEDOO®V, oTn HETPNON NG MEMTIKOTNTAG TNG OTPOPIKNG
TPOTEIVNG SUTPOPIKAV VADV e SOPOPETIKEG TNYES SIATPOPIKNG TPMTEIVNG (5071, Kaleivn,
KPEATAAELPO, GAEVPO TOLAEPIKGDY, olTaplod, Bodwvig kapdidag Kot ybvaievpov Aaviog),
diépepav petald tovg otatioTiKMg. H yprion eviopov eviépov yoplod £0mCE GLVIEAEGTN
ovoyétione () = 0,87 pe toug deikteg memTucdHTTOC iN VIV, 0 0moiog fTav pkpdTePOg amd
OTL oTI¢ VIOAOITEG LEBOSOVE ¥PNIoNG TEXTIKAOV VLDV,

O Alarcon (2002) eixe Betikn ovoyétion kotd v vVOPOAvoN ToL 1YKOVLAAEVPOL Kol TOV
AOVTIVAAELPOV, GE EVPOG AVOAOYIDV GVYKEVIPWOOTG GLTNPesiov avd 250 povadew eviuuiknig
Spaoticomroc amd 50 £oc 1500 pg diet protein pe yprion ypopuunic eéicwone, () = 0,938

ko 0,996 avtictoya.
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3.2. YAIKA KAI MEGOAOI

Oxt® (8) melpopoTKd o1TNPEcl. TaPACKELASTNKOY oTt0 Epyastipio Awtpoeng Tov
E.AKE.QE. (Ay. Kooudg, AOfva), mov mepieiyav umlém 1 pefibt petd omd S1Gpopeg
teyvikég enelepyaociag (Ilivaxag 3.1).

[ertikdtnTa in Vivo

Ta cunpéoo mepieiyav Cr,0, mov ypnoyomombnke ®g deKTNG Yoo TOV TPOGOOPIGUO TNG
nentikotntag in vivo (Nikolomoviov, 2008) oe drtopa towmovpag Pdpovg 2009 ot
Bepuokpacio 27°C. T Tov Tpocdloptopd g mentikdTrag in Vivo epapudotnke 1 néBodog
GLAAOYNG TOV TEPUITOUAT®V, KOTA TNV OTOoi0 TO. YAPLo EYKAMUOTIOTNKOY Yoo 7 MUEPEG OF
KGOe GUMPECIO KOl GTN GLVEXEW OKOAOVONGE GLAAOYN TOV TEPITOUATOV Yo GAAeg 7
nuépec. Avt n dwdikacio emavainednke dvo @opég (Nikolomoviov, 2008). Me 1
ovyKeKpIEVT néBodo N ViVO vmoAoyileTol O GUVTEAEGTHG (QOIVOUEVIKNG TEMTIKOTNTOG
(Glencross et al., 2007) cvykpivoviog TNV TEPEKTIKOTNTO TOV BPENTIKOV OVGLDY, Ol OTOIEg
TEPLEYOVTOL GTO CLTNPECIO UE OVTEG TOV TEPTTOUdT®V. H dtapopd peta&d tov 600 Tuodv
glvat 1 GLVOAIKT] TOGOTNTO TOV OPETTIKOV GLGTATIKAOV T 0ol £YoLV amoppoendei amd 10
évtepo.
O voloyiopodg Eywve pe v eéng e&icmon:
(%) Z.AI1L. gp. = 100 — [{(% S€IKTN rmpeoto = %0 OEIKTN reprrapara) *

(% O reprropirov) = (%0 O gippson) } * 100]
Omov, OX: Opentikd cvotatikd kot (%) X.AIL gp, : oyetikdg deiktng mentikdTNTOG Yo KAOE
Opentikd ocvotatikd (mpwteivn, Almog, Apvio) (Nworomoviov, 2008). Ot cvvieheotés
QOIVOUEVIKNG TENTIKOTNTOG TPWOTEIVIG TOV TEPALOTIKOV GLTNPECIOV AvVAypAPOVIOL GTOV

ITivaxa 3.2.

HertikdtnTo in vitro

Eopapuolovtac ™ pébodo pH-stat 6mmg avt) neprypdpetor oto Kepdrawo 2, mpocsdiopictnke
N TEMTIKOTNTO TOV SATPOPIKAOV TPMTEIVOV TOV TEPUUATIKDOV GLTNPESI®V IOV TEPYplpovTUL
otov Ilivaka 3.1. O Babuodg avtotidpdoivong kar eviupiknig vOpOALOTG TPOGIOPIoTNKE Yia
Kd0e o1TNPECI0 GE TEGOEPLS SLOPOPETIKEG OVOAOYIEC CUYKEVIPMOE®DV GITNPEGIOL OVA LOVAdH
ev{UIIKNG OPUCTIKOTNTOG OAIK®V OAKOAIK®V Tpmteacmv 1,2ug, 1,8ug, 1,6pg xor 20 pg
Swatpoikig mpwteivng / U. o t1g petprioelg in vitro ypnoiponodnke ekyOAIGHO TETTIKOV
vV omd TVA®PIKAE TVEAG TGUTOVPOS O 0Toleg iyav oitioTel pe 1o ournpéoto CB.

Y10 evlUIKO EKYOAICUO TPOGOIOPIGTNKE 1 SPACTIKOTNTO TOV OAK®DY OAKOAK®DV TPOTEACDV
ocbupova ue tov Garcia-Carrefio (1992), pe yprion 1,5% oalokaleivng wg vmdoTpmpud, o€
pvOuotikd Sdivua 50 mM  Tris-HCL, pH=9,0. H amoppdéenon Tov VIEPKEIUEVOD

kataypaotay oto 280nm kor M povada evlupikng dpactikdémrag opiletor o¢ 1 ug
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TVPOGIVNG, To omoio amelevbepovotay kdbe Aemtd, pe TN YPNOM EVOC EOIKOD GUVTEAECTY|

amoppdenong 1280/M/cm.

H ektéheon tov nepapdtav in Vitro éywve oe Beppokpacia 25 °C, pH 8, aiatdmro 0 %o.

Ao to 0ed0pEVA TTOV TPOEKLYOV VRTOAOYIGTNKE 1 HeTaPANTH Tapdpetpog N mov apopodce

oTNV TNYN TNG SLTPOPIKNG TPOTEIVIG Ko TIG TeYVIKESG emebepyaciag oonpiov (NTII).

Mivakag 3.1. ZHvOeon kot mocootiaia cvotacn (%) TOV TEPAUATIKOV CLTNPEGIOV GE GTOLLA
toumovpag (Nikodonoviov, 2008)

CA CB ChP ChPx | ChPD | ChPDx | P Px

IxBvdrevpo 48,2 | 60,5 50,7 51,7 52,7 52,4 535 | 545

Yoyo eEwbnuévn | 20

Alevpo citov 18,28 | 27,08

MCP 11 1,1 1,1 11 11 11 11 11

IxBvéharo 11,19 | 10,2 9,5 9,9 9,3 9,8 10,6 |10,7

Burapiveg / 1,12 1,12 1,12 1,12 1,12 1,12 1,12 | 1,12

Iyvoctoyegia

Pefit 37,48

PePifl eEwbnuévo 36,08

PePion 35,68

ATOQAOIWUEVO

Pefion 35,48

amopAolopévo &

eEodnuévo

Mmiém 33,58

MmZém 32,48

eEwbnuévo

Cr,0, 1 1 1 1 1 1 1 1
OMkn ovotoon eni ENpov

Enpod 92,46 |92,05 |88,72 |91,74 |90,23 |9254 |91,39 |9257

VKO

Mpwteivn | 48,92 | 48,20 | 44,67 | 48,21 | 49,16 |4821 |4820 | 48,77

Airog 16,96 | 1573 | 2403 |16,25 |16,41 |16,76 | 1564 | 17,79

Apvio 14,71 12190 |1301 |16,53 |16,36 | 16,00 | 16,64 |17/42

Téopa 10,80 | 13,01 |10,37 |10,76 |10,72 |10,64 | 10,64 | 10,43

OAcol 6,49 4,43 5,12 3,92 411 4,88 3,09 4,67

MAIT*

*MAII : M7 apoAo0yot moAvcaKyopiteg

Ta amoteAéopata T TeERTIKOTNTOG IN VIVO Kat in Vitro cuykpibnkav Bdaorn g a&lomotio tov

OTOTELECUATAOV, TO YPOVIKO SIAGTNIO VIO TNV OTOKTIOT T®V OTOTEAEGUATOV, TO OIKOVOUIKO

KOGTOG TNG AVAAVOT|G.
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Mivaxkag 3.2. (%) Xyetikol O€IKTEG TEMTIKOTNTOG TPOTEIVOV TOV TEPOUATIKOV GITNPEGI®V
(NwkoromovAiov, 2008)

Z1unmpécto Ipwreiveg
CA 92,3
CB 95,1
ChpP 88,0

ChPD 74,4
P 86,4
ChPx 88,3
ChPDx 90,5
Px 88,3

3.2.1 Avarroén elicwons Kal GVGYETION TWV TEIPAUATIKDY TIHOV THS HETOPINTHS

rapaouétpov NTII kot orotictiky enelepyacia

Ta mewpopatikd crtnpéoila SEeepav HETAED TOVG MG TPOG TNV TNYN STPOPIKNG TPMTEIVNG
kot ™ pébodo emetepyaciog oonpimv. Bdon avtdv tov 600 STPoPIKGV TOpAyOVI®Y, £YIVE
voBeom ¢ petafAntg dTpoPikng mapopétpov N mov cvvoyilel v wnyn SoTpoPikng
TPOTEIVNG Kot TG TeYVIKEG emesepyaciog oonpimv (NTII). Me ) Borfeia Tov mpoypdppotog
GraphPad Prism 5 avomtoyOnke pio véa eficmon omv omoio evoopatdbnke m véa
petafint mapdpetpog. Emiong 1o 1010 mpdypappo ypnoiponomdnke otnv gopecn Kot
ovykpion e&lo®cey, TNV TaSVOUNGCT TEPAUATIKOV OedoUEV@Y, TNV gbpeon ctabepmv
TIUOV, TOV VAOAOYIOUO TNG QUOIKNG KOTOVOUNG TOV TEPUUATIKOV OedoUEVEV, TOV
VTOAOYIGUO NG Spopdc HETOED TV mpoPremopevev Pabudv Kol TOV TEPUUATIKOV
Babudmv vOPOALGNC KoL GTOV VTOAOYICUO TOV TIU®V TG LETUPANTAG TapapéTpov N TEXVIKOV
eneepyaciog oonpiov kot myng dwtpoeikng mpwteiving (NTII). Emonuaivetar mmg ot
TEPIPAALOVTIKEC TTaPAUETPOL NTAV OTOOEPES, 1 TOPAUETPOC TNG TPO-OEVNG TEYNG KOl 1)
TAPAUETPOG TOV eVOLUIKOD TTPOPiL dev €EETAGTNKAY GTO TEIPOUOTIKG SEGOUEVE, OLTOV TOV
KePAAaiov, 0omOTE dEV CLUTEPIANPONGAV 6TV €£lGMOT TOL OVOTTUYONKE.

O VTOAOYIGUOC TOV CUVTEAECT LT YPOUUK®DOV CUGYETICEMV £YIVE GUUPMVA LE TNV OVOTTLG-
oouevn eElowon. I'a ™ ocvoyétion g petafinte mapoapétpov (NTII) pe tovg deikteg
TENTIKOTNTOG TOV TPOIEIVOV TOV ounpeciov oto meipopa in Vivo ypnowuomotdnke
yYpoupky ovoyétion ue to mpodypapua Microsoft® Office Excel® 2007. H ototiotikn

eneEepyacia £yve Onmg meprypdpeton oto Kepdiaio 2.
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3.3. AIOTEAEXMATA

3.3.1. ZraTioTiki] eneEEPYOOIU TOV TEPURATIKAOV OEIOPUEVOV

X1t otoatotikn emegepyacio pe ™ péBodo aviivong dacmopds pe dvo mapdyovieg (Two
Way ANOVA) dev mopoatnpnOnke OTOTICTIKOG ONUOVTIKY €midpacn Tov &dovg Tov
ounpeciov, AOY® NG OYVPNG CLOYETIONG CVLTNG TNG EMIOPOCNG ME TNV EROPUCT TNG
ovykévipoong tov ounpeciov (IMivokog 3.3.). H ovykévipoon tov ormpesiov &iye
OTOTIOTIKMG CNUOVTIKY €midpact 610 Padud evivuikng voporvone. H aiinienidpacn tov
€ldovg TOV OUMPEGIOL HE TN OCULYKEVIPMOTN TOL GLTNPEGIOL NTAV EMIONG GTATIOTIKMOG
onpavtikn. H epappoyn g avéivong €yve o didotnuo eumniotocivng 95%.

H enidpoon tov emmédov pH oto Pabud avtobdpdéAvong eival eUEOvVAG OTIC LUKPES
ovyKevTpocelg ounpeciov (Ewdva 3.1.). Avt n enidpoaon peiovotay pe v avénorn g
ovYKEVTIpmONG Tov oltnpeciov. 'ETol oTig peEYAAES GUYKEVTIPMOGES ALT 1 €mMidpacn MrTov
ppn. Xpnoyonowwvtog to kprtiplo LSD  (TTivaxag 3.4.) ywo ™) obykpion tov HECOV Op@v
tov (evydv TV JoQOpOV CUINPECI®V GE OAANAETIOpAOT HE TN OCLYKEVIP®GN TOV
ounpeciov, amodeiydnke OTL VAGAPYOVY CTOUTICTIKEG SLOPOPEG GE SLAPOPOVG GLVOVAGHOVG Ol
omoiotl g€etdonKoy, o€ k@Oe eminedo onpaviikotntog. To ocunpécio ChPD to omoio &iye
amoplotwpévo pePift og myn dSwTpoPiKng TPOTEIVNG O1EPepe amd OO TO LTOAOITA

ournpéota (Tlivakoag 3.4).

Mivakaeg 3.3.: Avaivon dloomopdc e OVO TAPAYOVTEG GE SIACTN O EUTLoTOSHVNG 95%

IInyn EiSoc stmnpesion ZUyKEVTP®ON Eidoc o.
TOPaILOKTIKOTHTOC ounpeciov 2uyKEVIpOOT C.
- * *

Mivekag 3.4.: Zuykpioeig {evydv ypnoiponoidvtog to kprtplo LSD

Eidoc
) CA CB ChP ChPx ChPD ChPDx
oLITNPEGIOn
CA
CB -
ChP * *
ChPx * * -
ChPD ** ** * *
ChPDx - * - - *
P * * - - * -
PX * * - - * -
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3.3.2. Avartoén eéicwons yia Ta O1aPopo. GITHPEGLO OLaPIPY HEDOOWY eresepyaciag

00TTPIMWVY Kal TNYHS OLATPOPIKHG TPWTEIVHS

H xataAiniotepn eicwomn yw v meprypaen tov amotelecpdtov kpibnke n eicmon
ekBeTikng amoovvheong piag eaong (One phase exponential decay), n omoia meptypdpetot wg
egng:

Y= f(x) + NTII = (Span*e™ ™)) +(NTII)

Ot kaAbTEPEG TWEG YLOL TNV TEAELD TTPOGOPUOYT TNG EI0MONG LE TO TEPUUATIKE dedouéva
TV Bobudv ovtoddpoAVGE®Y NTOV:

Span = 85,49

K =1,063

Ot KOAOTEPEG TIHEG YLOoL TNV TEAELD TPOCAPLOYN TNG EElCMONG UE TO TEWPANATIKE dedoUEVA
TV Babuov evlupukng vopdivong ntav:

Span = 98,83

K =1,037

X = avaloyia cvykévipwong ortnpeciov / U evlupikng 0pactikdTnTog

Y = Babuoi avtotidpordcemv kot evELUIKNG VIPOAVOTG TV SIUTPOPIKOV TPOTEIVOV TOV
SlQOpmV ST pecioV.

And v eétaon emaAnfevong TOV YOPOKTNPIOTIKOV Tng €5I0MONG TPOKVTTEL OTL 1|
avantvocopevr eicmon mpoPArénel tovg Pabpode evivkng vdpdivong kil Tovg Pabdiovg
avtotidporvcewv pe emrvyio (IMivakeg 3.3 & 3.4). O tuég cvoyetioemv givor ueyaAdTepeg
an6 1o 0,80 og 6la ta crmpéoto. H petapint nopduetpog NTII petofdrietal avdioyo pe
T puébodo emeepyaciog TV 0oTPimV KoL TNV TNYN SOTPOPIKNAG TPOTEIVIG Y TN ¥PNOT TNG
ota ounpéown. H Ty avtig ¢ Sotpodikng mopapuétpov Yy kdbe ournpéolo eivar
peyoAvtepn kotd TV evlupikny vépoAven amd OTL KOTO TNV 0vToldpOAvOT, SNA. O
wpoPremduevog  Pabudc  evluopknig  vopoéAvene eival  peyohdtepoc amd to  Poabuo
avtohidpdIvong, yeyovdc mov cupuPadilel pe ta mepapatikd dedopéva in Vitro.

Ta ocunpéoton CA xor CB (Ewéva 3.1.; Ewodva 3.2.), ta omoia mepieiyov 1y0vdievpo kot
m0c00oTOd  e®OMUEVNG ooyg avtiotolya, £0moav  UEYaAVTEPOVG Pabpovg  evOupikng
VOPOALONG Kol OVTODOPOAVONG OTIC TEPOUUTIKEG TIUEG Kol OTIC TPOPAETOUEVES TIUEG TNG
avantvocdpevg eEicmons. H dwadikacio amoploimong tov pePifod €dwoe To [UKpITEPO
Babud evlopkng vdpdivong katl awtoddpdivone katd v vépdivon Tov curnpesiov ChPD
(Ewova 3.5.). To ocutnpéoto P (Ewdva 3.7) gixe tnv pikpotepn dtopopd petald tov fabudv
evlopikng vdpoéivong kot owtoddpdivong A P(NTII). To ocunpéoio ChP (Ewdva 3.3.), to
omoio £yet pePibr yopig emeepyacio mg nnyn STpoPkng TPWTEIVIG, dev £dmae KAADTEPOVG
BuBovg evlupukng vépdivong Kot awtobdpoivong and 1o e&mbnuévo pePift ChPx (Ewdva

3.4.) ko amo 1o pePift to eEmbnuévo kar amoproiwpévo ChPDX (Ewodva 3.6.). H dadikacio
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eEmnong tov umleAiov PX Pektiooce Alyo TV TERTIKOTNTO TNG OOTPOPIKNG TPWOTEIVIG

(Ewova 3.8). Ot didpopor uébodot eneepyaciog oonpiov Pektimoov Aiyo v mentikdTnTo

TOV OOTPOPIKOV TPOTEIVOV TOV GLTNPESIOV YMPIC GTATIOTIKN Sl0popd Kol 0 GNUEID TO

omoio dev Eemepvd v memTikOTNTO TOL Glrtnpeciov CB to omolo mepiéyel 1ybvdievpo. H

Sopopég TV TIH®V ¢ petafAntg tapapétpov NTII oty avtotdpdivor kot v evELIKN

VOPOAVOT NTOV UIKPES.

Mivexag 3.5.: Ta yapaxmpiotikd g e&icwong g petopintg mapapuétpov NTIT kotd tnv
avtoddporvon. Me actepioko onuaivovtal ol emitvyeic e€etdoelg emaindgvong

Eidog Tuiéc (NTI) 2 E&etalopeva Sy.x E&étaon E&étaon
ounpeciov onpueio enoAnbevong D'Agostino-

CA 4,77 0,8545 4 4,17 0,9077* 0,3671

CB 5,99 0,8576 7 2,95 0,8635* 0,2920
ChP 4,18 0,8534 4 3,77 0,8471* 0,3757
ChPx 4,47 0,8456 4 4,57 0,8476* 0,2989
ChPD 3,32 0,8875 4 2,46 0,8179* 0,2900
ChPDx 4,49 0,8573 5 3,69 0,8536* 0,2888
P 4,32 0,8913 7 3,87 0,8679* 0,3488

Px 4,44 0,8363 4 4,49 0,7797* 0,3230

Mivexag 3.6.: Ta yapaxmpiotikd g e&icwong g petapantg mapopuétpov NTIT kotd tnv
evlupukn vdpodivor. Me aotepicko onpaivovrol ol emtuyeic e€etdoelg eraindevong

Eidog Tusée (NTIT) 2 E&etalopeva Syx E&étaon Eééwc.sn
GlTNPECIO onpeio emoAnfevong D'Agostino-
CA 10,90 0,85 6 4,59 0,8179* 0,3671
CB 11,69 0,86 4 3,97 0,8797* 0,2923
ChP 9,73 0,85 4 4,69 0,8879* 0,2956
ChPx 9,83 0,90 5 2,46 0,8736* 0,3987
ChPD 6,86 0,88 7 3,29 0,8475* 0,2428
ChPDx 10,36 0,89 7 2,85 0,8459* 0,3753
P 9,36 0,84 4 4,07 0,8625* 0,2595
Px 9,79 0,85 5 4,57 0,8577* 0,4723
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BoBuoi avtoidpordoemv ®

Badpoi eviupikic vépdivong @

Ewodva 3.1.: Mn ypappikéc ovoyetioelc g eElowone towv Pabumv avtoddpdivone kot
evluKnG VOPOALGNC TV JlOTPOPIKAOV TPAOTEIVOV 0 OLEAVOUEVT] CULYKEVIP®GT TOL
ounpeciov CA (amd 81 e&etaldpeva onpein).
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Ewova 3.2.: Mn ypappukés cvoyetioelg g e&icoone tov Babudv avtoddpoivong kot
evluIKNG VOPOALONC TV JlOTPOPIKAOV TPAOTEIVOV G OLEAVOUEVT] CULYKEVIPMGT TOL
ocunpeciov CB (amo6 81 eEetalopeva onpeia).
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Ewova 3.3.: Mn ypappkés ovoyetioelg g e&icwong tov Pabudv avtoddpoivong kot
evOOUIKNG VOPOAVLONC TWV OlOTPOPIKOV TPOTEVOV € OLEAVOUEVT) CLYKEVIP®ON TOL
ournpeciov ChP (and 81 e&etaldueva onueio).
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Ewova 3.4.: Mn ypappkés ovoyetioelg g e&icwong tov Pabudv avtoddpoivong kot
evOOUIKNG VOPOAVLONC TWV OOTPOPIKOV TPOTEVOV € LEAVOUEVT CLYKEVIPWON TOL
ourrnpeciov ChPX (amo 81 eEetaldueva onpeia).
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Ewova 3.5.: Mn ypapukég cvoyetioslg g eéicoong tov Babudv avtoddpoivong kot
evluukng voOpOALONG TV SlOTPOPIKOV TPAOTEIVOV 0 OLEAVOUEVT] CLYKEVIP®OT TOL
outnpeciov ChPD (om6 81 e€gtaldpeva onpeia).
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Ewoéva 3.6.: Mn ypappikéc ovoyetioelc g e€lowone tov Pabumv avtoddpdivone kat
evOOUIKNG VOPOAVONG TV OOTPOPIKDV TPOTEIVOV G€ ALEAVOUEVT] GLYKEVIPWOOT TOV
otrnpeciov ChPDX (and 81 e&etaldpeva onueio).
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Ewova 3.7.: Mn ypapukés ovoyetioelg g e&icwong tov Pabudv avtoddpoivong kot
evOOUIKNG VOPOAVLONC TWV OlOTPOPIKOV TPOTEVOV € OLEAVOUEVT CLYKEVIPWON TOL
oumpeciov P (omd 81 e&etaldpeva onpeia).
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Ewova 3.8.: Mn ypapukés cvoyetioslg g e&icoong tov Babudv avtoddpoivong kot
evluuKkng vOpOALONG TV SlOTPOPIKAOV TPAOTEIVOV 0 OLEAVOUEVT] CLYKEVIP®GOT TOL
ounpeciov PX (amd 81 eéetaldueva onueia).
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3.3.3 XZoykpion twv tiudv g petafintic mapauétpov NTII ue tovg deixteg menti-

KOTHTAS TV IPOTEIVAOY TOV TEIPAUATOS iN VIVO

Ot Téc g petaPAntig mapouétpov NTII, ot omoieg mapovoialoviot otovg IMivakeg 3.3 kot
3.4 yio v avtobdpoivon (Ewdva 3.1) kor v evlopkn vdpoéivon (Ewova 3.2) avtiotorya,
ovoyetioOnkav pe Tovg Oeikteg memTikOTNTAS KAOE ounpeciov in vivo. Ot deikteg
TENTIKOTNTAG TOL TEPAUATOC IN VIVO Tomobethnkav kotd abdEovoa ceipd oto dova Y,
VOTEPO, OO TOV VITOAOYIGHO TOV TIUOV NG petafAntic mapouétpov NTII pe 1o mpoypopo
GraphPad Prism kat torofetiOnkov Baon g abdEovcac oepds TV SEIKTOV TEXTIKOTNTOG
otov a&ova X. Ot tiuég g petaPfantic mapapétpov NTII katotdyOnkav pe v 0o oepd
eKTOC amd TNV T tov oumpecsiov P to omolo mepiéyer pmléM ®g mNYN STPOPIKNG
TpoTEIVG oty awtobdpoivon (Ewova 3.9.). Ot tipuég NTIT katd v evlupikn vdpoivon
Katatdydnkav axpifog pe v it oelpd d1voviag GUVIELESTH CLGYKETIONG UEYOADTEPO AVTOV
Mg avtoddporvong (Ewova 3.10.).

O1 JeikTeg TEXTIKOTNTAG TOV TWEPAUATOG IN VIVO givarl peyaAdtepotl and to Pédtioto Pabud
evlupukng véporvong. Otav to citnpéoto CB (Ewodva 3.1) to omoio mepieiye ybvdievpo wg
Baocwkn myn mpwteivg gixe DH = 70,54% ot ovykévipwon vrootpdpatog 0,5 ug diet
protein / U pe ypion g avantvoodpevne eicoong o giye DH = 40,22 % ot
ovykévipmon vrootpodpatog 1,2 pg diet protein / U and ta meipoporticd dedopéva o, omoio
TPOEKLYOV OO TNV VOPOAVGY TOV GLTNPEGIOV, Ol TEPOUATIKEG TIEC IN VIVO TV SEIKTMOV
TENTIKOTNTOG TOV 110V Grtnpeciov Nrav 95,1%. Avt 1 daEopd ETOVOAUUPAVETOL KOL [E TO

voroma otnpéota. Tétoteg dopopéc pmopei va opeilovtal og pebodoroyikd caipaTa.
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Ewova 3.9.: Ipoppikn cvuoy€tion tov TV e HeTafAnte mopapuétpov N Teyvikdv
enekepyaciog 0ompiov Kol TNYNS STPOPIKNG TPOTEIVIG KOTA TNV avTODOPOALGT LE TOVG
JelKTEC TEMTIKOTNTAG TV TPMTEIVAOV iN VIVO.
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Ewova 3.10.: Tpoppiky cuoy€tion Tov TWOV TG UETAPANTAG TOpapuéTpov N TEYVIKOV
emeepyaciog oompiov Kol TNYNG SWTPOPIKNG TPWTEIVEG Katd TNV evivpiky vdpoAvoTn pe
TOVG OEIKTEG TEMTIKOTNTOG TMV TPWTEIVAOV IN VIVO.
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3.4.XYZHTHXH

H ototiotikdg onuovtikn cucy£Tion Tov oV g Hetafintig mopapétpov N teyvikmv
enelepyaciog oompimv ko myng dwrpoeikng mpmteivng (NTII), ot onoleg mpoékvuyav amd
mv ovéntuén tov eglodosmv yoo v mepypaen ™G eviupukng vopoivong Kot NG
avtobdporvong in vitro (Ewova 3.9., 3.10.) tov mepapotikov cumpesiov umielol Kot
PeP1O100 UE TOVE SEIKTEG POVOUEVIKNG TEXTIKOTNTOG TV GLTNpEGioV in Vivo, vmoompilel v
a&lomiotio kot v axpifeia g pebddov pH-stat otn pétpnon TV SEIKTOV TEXTIKOTNTOS TOV
datpogikmv mpoteivav. Emiong, mapdho 10 oxetikd pétpio apBud oedopévov (81
eetaldueva omnueio) mov ypnowomominkay Kotd TNV avamtvln TNG GUYKEKPLUEVNC
gElowong katadetkvdeTar 0Tl o1 EEIGADGELS SLOPOPIKOV AOYIGHOD U1 YPOLUUIKOV GUCYETICEMV
eKQpalovV ETOPKOE Kot 0EIOTIOTO TO TEWPOUATIKA dedopEVH TOL cvuoTiratog PH-stat.

Onwg avapevotav, ot Podupol eviuopikng vOpOALONG TOV TEPOUATIKOV CITNPECIOV NTOV
UEYOAVTEPOL A0 TOVG AVTIoTOYOVG Pabuovg avtoidpoiveng, GAoyeTo 0md TO €i00g Kol TNV
TeXVIKN enelepyaciag Twv oompiwv. AVTO OQEIAETOL GTNV KOTAALTIKNY 1010TNTO TOV TEMTIKMOV
evlhpov mov gival wapdvia 010 evOLUKO EKYOAMOLO KOL ETTAYOVOLY TNV VOPOALGT TNG
dwatpogikng mpoteivng (Eshel et al., 1993). ‘Etot ot tiuéc g petapintig nopoauétpov N
TEYVIK®OV emeepyaciog oompimv Kol TNYNG SATPOPIKNG TPMTEIVIG NTOV LEYUADTEPES Yo T
TEPOPOTIKA dedopéva TG eVEUIIKNG VOPOAVONG, OO CVTEG TG VTOLOPOAVONG. Ot TYES T™NG
petapintg mapapétpov NTII katd v evlopikn vdpdivon 6wV TV crtnpeciov ddpepav
eMdota peta&d tovg (Iivaxoag 3.4). To 010 cuvEPT Kot pe Tig TIéEG VTG TNG HETAPANTAS
TopapETPoL Katd v avtovdpoivor (Ilivaxag 3.3). Avtd pmopei va opeileTon 610 GYETIKA
LETPLO aplBud TOPUTNPNCE®Y OV YPNCHoTOmONKay yioo TV avamtuén g e&icwong o€
oyéon e eElomoelg, o1 omoieg pehetTnOnKay 6to mponyoduevo kepdlato (387 mapatnproelg
oe 8 ovykeviphoelg vrootpduatog). H avimtuén e e€icmong yia to dtdpopa ortnpécto Kot
1 AVOTAPACTOCT TNG 08V £dMGE ONUOVTIKY S10popd peta&d Tov Kabe ortnpesiov.

H Swdwacio g eEdbnong sivarl o amd t1g pebddovg a&loldoynong g AEToVpyIKOTNTOG
evog dlaTpogikov cvotatikod (Glencross et al., 2007). 'Eyet avagpepbel oe peréteg 6tL M
Oepukn emelepyoasio Tov pmilelod Kot Tov pePOov PeiTidveEl TNV TERTIKOTNTA TNG
SATPOPIKNG TPWTEIVIG, KOOGS LETOVGLDOVEL TOVG avaoToleis Tpoteacdv (Monsoor & Yusuf,
2002; Nwcoromovrov, 2008), pe amotédecua vo. oipeTol 1 avacTaATIKN Tovg dpdon. Tevikd,
éxel amodeyytel Ot 1 Oepuikn emeepyacio péow tng dwdikaciog g e€mdnong kot m
unyovikn eneéepyocio pe ) dwdikacio g anopioiwong, Pondd otnv avénon tov Padbpod
TENTIKOTNTOG TOV QUTIKOV datpopikdv mpoteivov (Venou et al.,, 2006). ITapopoteg
enelepyaocieg €yovv dokwuaotel oe ghoawokpauPn (Cheng, 2010) yio ™ OSwoTpoen TOL
yrovéCikov Aafpakiov, oe Aovmvo (Burel et al., 1998) yia v datpoer| tov 1ybudimv

néotpo@ag, ot yapovmt (Nikolopoulou, 2008) yio ) datpoer Aappakidv Bapovg 90 g kot o

134

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



eovvtovkt (Emre et al., 2008) yia t datpoer| Aappokidv Bdpovg 19,16 g. Te dheg avtég TIg
MEPMTMOGELG TEPAUATOV daTpoPng 1y0vv 1 unyovikn kot Oepuikn eneepyacio £0woe
OeTikd amoteAéopaTO.

H emioyn evdg oompiov otn dwatpoer] tov 1yBowv yivetor Pdon kpumpiov to omoio
avaeépovtar omd Tov Glencross et al. (2007). Avtd gival: n TenTikKOTNTA TOV, 1 YELOTIKOTNTA
Tov Kot M a&lomoinct| tov amd Tov emBuunTd 1BV, N eneEepyacio TOV GTA SLAPOPA GTAALO
TOPOCKELNG TOV GUINPECIOV KOl TO. QUOIKOYNUIKE YOPOKTNPIOTIKA Tov. Bdon avtdv tov
Kpurnpiov £ywve 1 emAoyN ToL PERLO1OV Kot YaPOVTLOV.

O1 d1dpopot tomot emeepyaciog oompiwv ennpéacav to Babud avtovdpdivong Kot o Paduo
evlupukng vopodivong Betikd ywpic otatiotikég dwapopés. To outnpésio CB 1o omoia &iye
yBvdievpo ®¢ MY SITPOPIKNG TPMTEIVIIG £dmoe kaAvTepovg Paburodg evivpikng
vOpoOALEONG amd TV eEOnUévn cdya ywpic v vmapén otatiotikdv dwpopdv (Iivakag
3.4.). Ze in vitro meipapo 1 eEodnuévn ooy £dwoe Pabud evlupukng voporvong 24,3 %
OLYKPUIKA pe dVo TOTOVG Bvdievpov, ot omoiot Edmoav 25,1 % ko 29,8 (Alarcon et
al.,2002). I'evikd to ovmpéoio CB (Ewova 3.2.) pe ybvdrevpo og nnyn Cokng mpmteivig
£0moe KaAOTEPOLS Pabuovg eviupikng VOPOAVONG AlTd AVTOVG TNG PLTIKNG TNYNG TPWTEIVNG
(pePibt ko pmlér).

210 1010 meipapo GAlov €idog coYag avereeépyaotng £dwoe Kalvtepovg Pabuovg eviupikng
vdpoAvong amd v eEwbnuévn cdyla (Alarcon et al.,2002). Xe neipapo in vivo (Venou et al.,
2006) e dropa touwovpag 1 dwadikacio g eEmOnong g coylag dev BeATiOOE ETAPKMOG TOVG
OelKTEG NG MEMTIKOTNTOG TG SUTPOPIKNG TPWTEIVNG OAAGL NTOV TANGIEGTEPOL GO TOV JEIKTN
TENTIKOTNTOG TOL tYBvaievpov. H tiunq e petafintig mopapétpov (NTII) g e€wbnuévng
obywag vroroyiotnke pe 10,90 kou frav ueyaddtepn (Ewovo 3.2)) omd Tig TIHEG TNG
petafintig mapapétpov NTII dhwv tov tonwev encéepyaciog mod £yvay 6to umiléM Kol 6To
pefifl. H dwdicocio eEdbnong peumvel tovg avactoAeic Opvyivig, ol omoiot otn 6oy
Kopaivovton 2-6 mg/g (Venou et al., 2006).

H peioon tov Babuadv g eviuptkig vdpOAVoNG e TV EKACTOTE OENGT] TOL VTOGTPMLLOTOG
opeiletanl o€ MAPEUTHOIOT TEMK®DV TPOIOVI®MV 0nd avacTOAEC Katd KOplo Adyo Kol TNV
g€avtinomn tov vrootpodpatog (Alarcon et al.,2002).

H ortatictiky eneéepyaoia (ITivokog 3.4.) TOV TEPAUOTIKOV OTOTEAEGUATOV OA®V TV TOTOV
enekepyacioc Tov oompimv dev diEpepe uetatd tovg otatioTikdc. Ta cirnpéoia CA kot CB
dev OEpepav peta&d Toug aAAG dEpepay pe O6Aove Tovug TOHmovg emetepyaciog oonpiov. To
ounpéoto ChPD to onoio mepiéyel ano@Aotouévo Pmléi S1EPePE OTATIOTIKMG HE OAA TQ
VTOLOITTO, GLTNPECIAL.

Amd g Tyég g petaPintig mapapétpov (NTII) moapatnpeitonr Tog 6to olTnpécto 10 omoio
nepteiye pmléM (Ewova 3.7) n dwdwkacio e eEdOnong Pektioce toug Pabpove eviupukng

véporvong (Ewdva 3.8) ympic otatiotikég dwpopés (ITivaxkog 3.4.). e meipapo in vivo 1
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dwdkacio e&mOnong tov umleAon dev PeATioe HE OTATIOTIKEG OLPOPES TOVG OEIKTEG
TENTIKOTNTAG o0& dTopo Towmovpag Papoc 200 g (Nworomoviov 2008). Etov otAaviikd
cohoud PBapovg 0,16 kg, o omoiog ektpepdtav oe Bolacowd vepd yio 12 gfdouddec, dev
TapATNPNONKAY d10POPES GTNY TENTIKOTNTA TNG TPWOTEIVNG Tov Umilelod (35% & 50 %) pe
VTN NG TPOTEIVNC TOL tyBvaiedpov kot thg ooyiag (Overland et al., 2009). Xt obvbeon tov
UmeAod vTAPYOVY OPIGLEVOL OVTIOITPOPIKOL TOPAYOVTES, Ol OTolol ival Gg YaUNAOTEPQ
enmimeda amd Ot glval ato voLowma 6cnpro. To pmléAl dtabétel 61N cHvBeon Tov peyarvTEPO
TOC0GTO MPMTEIVIG Kal YaunAotepo Tocooto vdatavpdakwmv (Overland et al., 2009).

H dwdikacio g eEdOnong extdg amd Tov OTL HELDVEL TN dPAOoT) TOV OVOGTOADY TPOTENCDY
Kol GAAOV ovTIdlatpo@ik®dv Topaydvimv otic tpoteiveg (Alarcon et al.,2002), (elatvonotei
10 Quoio kat vroPipaler ™ dopkn tov cvvbeorn otovg véatavOpakeg (Klamcynzka et al.,
2001).

H Swdwooio e&mnong Peitiooe Atyo tovg Pabupovg evlvpikng vdpdivong oto pePibi
(Ewova 3.4.), adAd e cOVOLAGUO HE TNV amoPloimon ovéndnikay TepIeadTEPO OL TIHEG TG
petapintig mapapétpov NTIT (Ewova 3.6.). Tlapdro ovtd n emidpoaon g e&mbnong dev
S1€Qepe OTATIOTIKMG 6TO pePiot.

Y meipopa in Vivo dev BeATiddNKaY GTATIGTIKMOG Ol OEIKTEC MEMTIKOTNTOG TG SULTPOPIKNG
TPOTEIVNG He T dwdikacio eEmOnong kot eEDONoNg Kot amroProiong 6 ATOU TGUTOVPIS
Bapovc 200 g (Nikoromovrov, 2008).

H e&mbnon tov pefibod oe 140°C yuo 1 €wg 24 dpeg amevepyomolel TOVG OVOGTOAEIS
Opovyivng (amd 6,2 g / kg o 0,3 g/ kg petd amd 24 dpeg) Kot LEWDVEL TN SLOTPOPIKT TOOTNTO
TOV TPOTEIVOV KOL TNV TEPLEKTIKOTNTA TOV pePifiov og mpwrteiveg (amd 197,1 g/ kg oe 15,3 g
[ kg petd amd 24 dpeg), pe amotélecpo pkpdtepovg Pabupovg evivuikng vdpodALOTS.
Amoteléopata mewpdpotoc in Vitro ypnowomouwdvtog v uébodo pH-stat (Marquez et al.,
1999) pe gumopikd évloua Mmdon. ‘Etot dev cuvictdrar n e€mbnon tov pefibod dvo tov 4
opov. Eyel Bpebel g n eEdOnon tov pePiBrod odnyel oe peimon twv dubécipumv apvolémy
Moivng xatd 12-15% (Marquez et al., 1999). H e£dbnon daond Tig npwTeiveg 68 HKPEG
0AVoideg aUIVOEEWV e amOTELESHO TNV KOADTEPT EKUETAAAEVOT TOVG amd TV GvOpwmo
(Mérquez et al., 1999). H aAloimon tng motdtnrag Kot 1 peimon tng mocotnNTog TOV
TPOTEIVOV TOL PEPRLO10V Kot Tov UMD givor pia mlav autio TG pn VTOPENG CTATICTIKMG
Betikdv amotelecpdtov and 1 dwdikacio eEmOnong 6to Tapdv 1o mElpapa.

Y veapd artopo mépkog (Bidyanus bidyanus) pécov Bapovg 25 g n amo@roimon Kot M
eEdOnon tov umilerion PeATimoe GTOTIOTIKMOG TNV TERXTIKOTNTO TNG SLOTPOPIKNG TPOTEIVNG,
AOY® NG TEPIEKTIKOTNTOG TOL PAOLOV GE avaoTorels Bpuyivng, and 81,85 % og 90,33 % otnv
aroploiwomn, oe 84,23 % oty eEdbnomn kot og 96,36 % oty e£dOnorn kot amopAioimon

(Allan & Booth, 2004). Avtd to amotedécuata épyovtal o€ avtifeon pe ta oanoteAéopoTo
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™G ¥PNoNS Tov cvoTiuatog PH-stat oty Tapovoa perétn, kabmg n e&mbnon tov pmlelon
dev anédmoe GTATIOTIKMOG KOADTEPOLS Padovg evivpkng vOpOALGTC.

Eivar yvoot6 mog to vOpo@ofikd apvo&éa £xovy LKpOTEPO LOPLOKO PAPOC GTO GKPO TMV
doumv tovg and 61t oto uécov (Adler-Nissen J, 1986). 'Etot 1 vépdivon eV mTpoTeividv ue
Mmaon eivar AyOTEPO OMOTEAEGUOTIKT OO TNV VOPOAVLOT TOV TPOTEIVAOV LE TPOTEAGES
(Adler-Nissen J, 1986).

Ot BaBuol avtoddporvong dev Eemepvovv tovg Pabuovg evlvpikng vopolvong ce Olo Ta
TEWPAPOTIKG outnpéota. Avtd onuaivel Tog dev vroPidlovral and To tpocsTiféueva, Evivua
oMKV aikaiikodv Tpoteacnv (Alarcon et al.,2002). Katd v avtoiidpoivct cuUUETE OV
evdoyevn évlopa Tov mepiéyovrat ot d1apopa ortnpéota (Ewkoveg 3.1. émg 3.8.).

O)ot o1 Babuoi avtoddpodALONG EMNPEACTNKAY OO TOVG SLAPOPOVS TOTOVS ENEEEPYAGING GE
avaioyn évtoon pe avt tov Pabudv eviupknig vdpoAvong, ektog omd to outnpécio P 1o
omoio mepieiye pmléM kot giye peyaAvtepovg Pabuovg avtoddpOALGNC GE GXEGT UE TOVG
Babuovg evlopkng vopoéAvonc. Avtd onuoivel mwg to Tpootdipevo EvIvua TOITOLPAG
VIPOAVCAV OVTO TO OLITNPECIO GE UIKPOTEPO Pobud pe pikpn mopepmddion ond ta didpopa
avtidiatpo@ikd wapdyovra (Adler-Nissen J, 1986).

H enidpaon g amoproimong tov pefibod oto Pabud oavtoddpodivong Mrav apvinTiKy
OTOTIOTIKMG HE T JdQopa VIOAoma outnpéota, Avtd @aiveton amd v Tun NTII tov
outnpeoiov ChPD (ITivaxag 3.5., 3.6.).

Ye meipapo in Vivo o dtopa tomodpag Papoc 200 g (Nikoromoviov 2008) n aroproinon
£0M0E CTATIOTIKMG OpVNTIKN emidpaocn oe oyéon pe 1o pePift ChP kat 1o eEwbnuévo pePid
ChPx kot 10 e&mbnuévo amoproiwpévo pefibt ChPDX. H e&nynon mov 600nke yio vty v
emidpaon NTav, TG N UEIMOTN TNG TEXTIKOTNTAG TOV TPOTEIVAOV HE TNV AmoProinor mbavov
vo opeileTal 0TN PEIDOT TOV TPOTEIVIKOV TEPLEXOUEVOD TOL PePLBon emeLdn amopakpvuvonKe
Ko pépog g e€mtepikng otifadag (Nuoromovrov 2008; klamcynzka et al., 2001). Eivau
emiong mBavov pe v amogroinon va avéndnke 10 T0G0GTO TOV AVUSTOAEWDY Bpuyivig Tov
Bpiokovtal 6T KOTUANSOVEG,.

Y70 neipapo tov Ghavidel & Prakash (2005) n mepiekticomto tov pePbod oe mpmteivn
avéNdnke petd and v anoproimon amd 22,1 % og 27,1 %, N merTKOTNTA TNG SIOTPOPIKNG
TPOTEIVIG TOV pePBiod in vitro avéndnke amd 64,2 % ce 77,6 % Kou 1 TEPLEKTIKOTITA TOL
pePiOov oe tovviveg pewwbnke omnd 0,53 oe 0,3%. Avtd to amoteléopata £pyovial oe
avtibeon pe ta amoteAéopato ovTHg TG HeAéTe. Tétoteg dlapopég umopel va mpokAnbody
oo ToV TOTO TOv €VIDLUOVL 7OV YPNCWOTOMONKE KOTA TOV TEPLOPICUO TNG TETTIKOTITOG
(Adler-Nissen, 1986). Mropsi va ypnowonombei n ypouun Baong (BL), n avtoddpdiven n
omoia ypnoipomoteital ®g S10pBmTIKY Ypapu xwpig EvOpa, Yo TNV ATAVTNOT GTO EPMTNLOL
gdv avtég ot dapopég TpokarovvTal amd To TVTO Tov evivpov. H dadikacio amoploimwong

Tov pePBov dev Pertimoe Tovg Pabuo avtovdpdivong. Tétoleg mEPAUATIKEG dLOPOPES
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Umopel Vo TPOKOAOLVTAL OO TIG EMOPACELS TAOV TEPIPAAALOVTOAOYIKOV TaPAYOVI®OV
KOAALEPYELNG KO TOV TOKIMMY TOL  pePiBiov kot tov umilelon (Nikolomoviov 2008) 7 and
™ olOvBeon tov ounpeciov 10 omoio ypnotpwomodnke katd v vipdiveon (Alarcon et
al.,2002).

O1 BaBpoi avtoddpdAvong Tov pmlerod eival koddtepot and tovg Padovs avtoddpdivong
oV pePfiod. v evlupukn vépdivon toyvet o avtibeto (Ewodva 3.9., 3.10). H dwapopetikn
avtn dpdon e€aptdtar and T cvvleon Tov Tpoteivdv otn dwtpoeikn VAN (Adler-Nissen ,

1986; Glencross et al., 2007).
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EMITAOYTIZEMOZ ZITHPEZION ME ANAYXYNAYAXMENEX [TPQTEAXEZ:
EITIAPAXH XTHN IEINTIKOTHTA TON AIATPO®IKOQN IMPQTEINQN
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KE®AAAIO 4

EMITAOYTIEMOZX XITHPEZION ME ANAXYNAYAXMENEZX [TPQTEAXEX:
EITIAPAYH XTHN IENTIKOTHTA TQN AIATPO®IKQN ITPQTEINQN

4.1 EIXATQI'H:

Ta apmteolvtivd évivpo, KOTOADOVTAG T JAGTAoT] TOV STPOPIKOV TPOTEIVOV mailovv
ONUAVTIKO pOAO GTNV APOUOIMOT KOl TNV EKUETAAAEVCT) TOVS OO TO YAPL0, LE GLVETELD VO
empealouvv dupeco v avamtuén kor v avénon tov Papove toug. ‘Etor n anddoon twv
Spdpwv ounpeciov e€aptdtal AUESH amd Tr SPUCTIKOTNTA TOV TENTIKOV eviOuwv. Mia
YOUNA omddoon pmopel va givol OMOTEAECHO TNG N OAOKANPOUEVNG OVATTLENG TOV
TMEMTIKOV GUOTNLOTOS OTO TPOTA OTAOW TNG OvATTLVENG 1N TG MElwUEVNG eVELUIKNG
dpaotikotntog (Dabrowski, 1984; Lauff & Hofer, 1984). 'Exst mpotabei, 611 1660 71O
Aek1Bo@opa 1ybvd1a (Jancaric, 1964) 6co kot o 1003w (Dabrowski & Glogowski, 1997) g
tomovpag aflomolovv ta eEwyevn €vlvpa g Lovtovig tpoeng ({womhaykTtdv) TOv
TpocAapPavovv ®¢ gvepyomomtég TV {LVUHOYOVEOV GTOV TEMTIKO GMANVA, TPOKEUEVOL VO
EVIOYVOOLV TNV TMEMTIKN oladtkacia. To yeyovog ot tétown éviupa dev cvumeptiapPdvovtan
o€ TEYVNTA ornpéota, e&nyel T KaAdTEpO GLYKPITIKE amoteAéopota TG {OVIavIG TPOONG
ot0. avartvocopeva 1yBvda (Zambonino Infante & Cahu, 1994). Katd cvvéreia, n avénon
oV PApovg, 1 PeATiOOTN TOV GUVTEAEST| EKUETAAAELONG TOV OPERTIKOV GLOTATIKOV TMV
ounpeciov kol 1 peimon g pumavong eival onuavtikoi Adyotl Tov whodv otV Tpocshnkn
evQopov ota ortnpéota. YApyovv TPpelg mNyEg amd TIC OMOIEG Ol TPMTEAGEG OVTAOVVTOL (G
evlopkd tpdcbeta yio Tov avBpmmo kai To dtdpopa {ma cvumeptAapupavouéveoy Tmv ybvwv:
Cowcée, euTkég Ko pkpofrakoi 1 evéokvuttaptkol opyavicpoi, wg anyn eEoyevav evibumv
(Neeser, 2004).

Yt0 AopPikd oTadw, M TPOCHNKN TOYKPEATIKOD EKYVAICUATOG YOlpmV €iye OMUAVTIKN
EMOPACN OTNV OPOUOIMCN TV OUNPECIOV Kol TNV ovamtuén tov ateAdv ybvdiov
(Kolkovskil et al.,, 1993). H mentikdtnto, oL ounpesiov mpocdopicOnke ue ypron
padtlevépyelag Kot Katadeiydnke OtL xoptvod moyKpeaTikd ekyOAIoUO Kotd 5 % tov Enpov
Bapovg Tov crtnpesiov evioyvoe TV apopoimon Tov cutnpeciov katd 30 % kot v avénon
Tov PBapovg TV atehdv yBvdiov kotd 200 %, ce oyxfon pe atehr] 1B TO. omoio
YPNOOTOMON KOV GOV HAPTVPOS KOl GLTioTNKAY LE OlTNpécto yopis mpocstnkn evidpmv
(Kolkovski, 2001). Zta y0vdia (netd v 55" nuépa) 1o mentikd cvoTnua Yl doapopmOel
(Garcia Hernandez et al., 2001) kot vdpyovv T MERTIKA EviLUQ, €V TOVTOIG 1| TPOCHNKN
menTik®v evlOpmv oto ounpéclo to. omoia Pacilovial oe QUTIKEC TPOTEIVEG ¢ TNYN
SLOTPOPIKNE TPMTEIVNE KOl TOV TPAOTMOV VADV TOVG YiveEToL Yo TV ovéneon TG TEXTIKOTNTO

Tove kat 1 omoia dev cuviotdrar Todd (Hardy R. W., 2006°). 1o colopd Bapoc 276.5 g
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YpioN ENTOPIKGV TPoteacGdY 250 g t1 adénce oNUAVIIKG TNV TEXTIKOTNTO TG TPOTEIVNG,
TOV MOV Kol TOV véoTovOpdkmv ot cutnpéota to. omoio mepieiyav umiél kot (Drew et al.,
2004).

Ot 1310t Teg ko M Opdiorn TV TENTIKOV eviDU®OV GTNV Towmovpa €yovv NoM pehetnOei
(Alarcon et al., 1998; Psohiou et al., 2007). Ot tpwtedosg mov ¥pNGILOTOMONKOY GE QLT TO
neipapa nrov 1 yopodpovyivn 1 ko I ko n Opoyivy II. Xe avtd 10 kepdiaio peretinie n
EMOPAON NG YPNONG OVACLVOVOGUEVOV TPOTEACHV OTNV TERTIKOTNTA TNG OTPOPIKNG
TPOTEIVIG O©€ OouUNPECLO  TOMOLPAG.  AVOAVTIKA, Ol  OVOGUVOLUCUEVEG TPOTENCES

PN oLoTOMm ONnKaY:

A) Tha ™ perémn g emidpaong g mpoobnkng tov Kabe avacvvovacuévov gvidpov
YOPWOTE TNV TEXTIKOTNTO TNG OSWTPOPIKNG TPWTEIVNG iN Vitro pe tn pébodo pH-stat,
ypnowonotdvtag v St CB, 1 omoia Pacileton oe yybvdrevpo (IMivaxag 2.1). H
dvvatotnto ypong Tovg Ba pmopoloe Vo PEIDCEL OMUOVTIKG TNV ovaykn ypNnong
EKYLMOUATOV TETTIKOV eVEOH®V 1yBO®V Yo, TIC IN VItIr0 HETPNOELg TEMTIKOTNTOG, HELDVOVTOG
TOVTOYPOVA KOl TI PLGIKH SKVUOVCT TNG OPUCTIKOTNTOS TOL TapATNPEiTal ota eVOLIKA
ekyvAiopata. Me  ovvdvooud TG YPNONG UM YPOUWKOV  €El000EMV Yo KAOe
avacuvdvacpévo éviupo etvar epktn 1 TpoPieyr tov Padiod eviopkng vdpoAvong Vo TV
napovcio kafevog and avtd.

B) T'a tov gumhovtiopd otnpeciov Tomovpag Kot Tn UEAETN NG EMIOPACNS TOVG GTNV
avénon tov Papog Tov ybvwv. H duvatdtmra ypnong tovg ota citnpéoia Ba pmopovoe va
aLENCEL  ONUOVTIKG TNV TERTIKOTNTO oltnpeciov to omoia gival Pacicuéva oe youniég
TO1OTNTOG TPWOTEIVY.

I Tho ™ perétn g emidpaong Tov EUTAOLTICUOD GUINPECI®V TOMOVPOS He Melypa
avacLVOLAGUEVEOY eVIDU®MV OTNV TETTIKOTNTO, NG OTPOPIKNG TPMTEIVNG, TOL TEPIEXEL

QUTIKEG TTPAOTEG VAEG IN Vitro pe ) pébodo pH-stat.
4.2. YAIKA KAI MEG®OAOI

4.2.1. Katalinlotyra avacovovacuivwy apmteacdy yio. iN Vitro ueTpoels nentikotyTag

(Mg ypnon tov cutnpeciov CB wg vrdcTpmpuo)

Me 1w ypfion tov ocvotiuotog pH-stat, omwc avtd meprypdpestor oto Kepdiowo 2
mpocdlopioTnKe 1 SLVATOHTNTO TOV OVACLVOLUCUEVOV TPMOTENCHY VO KOTOADOUV TNV
VOpOALGN SlaTPOPIK®Y TPpOTEIVAOY. OTtedg kot o010 Kepdahato 2 ypnoiporodnke to o1tnpécio
CB, mov mepieiye poévo ybuvdrevpo g mmyn dTpoPkdv TpoTeivdv. Avii gviupukon
EKYVAIOLOTOG TVA®PIK®V TVPADYV, og KaOe avtidpaor mpootédnke 1U CHTRI 1 CHTRII 1
TRPII, og dwapopeticég avaroyieg mocotnTag oitnpesiov avd U evlupkng dpactikotntoc. H

nopoyoyn tov eviopov éywve oto PBaktipro E.coli otéheyog DE3 coday plus, kot otn
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ouvéyeln amopovobnkay pe ypopatoypoeio. Ot Paduoi vopdAVeNG TOL EmTEDYONKOV UE TA
avacvvdvacpuéva Eviupo cuykpiONKay He ovTovg TOV TVAMPIKOV EVIDUIKOV EKYVAICUATOV
Tomovpag dpacTikoTNTag 1U 0OAK®V 0AKOAIK®V TPOTENCHV, TOV £iye OITIOTEL PE GLTNPECLO
CB.

H dpactikdmra Tov oMKOV 0AKOAIK®OV TPOTEACHOV Ol OTOIEG YPNOLOTOMONKAY KOTA TNV
evlupukn vépdivon, petpidnke oopewva pe tov (Garcia-Carrefio, 1992), pe yprion 1,5 %
aloxalgivng g vrdoTpoua, oe puouctikd dtdivpa 50 mM Tris-HCL, pH=9. H amoppoéonon
TOV VIEPKEIPEVOL KaTaypapoTay ata 280nm kot 1 povada eviupukng dpactikotnTog opiletan
®¢ 1 pg topocivng, 1o omoio amerevBepmviotav kKabe Aemtd, pe Tn YPNoN €VOG 101KV

ouvteAEoTY] amoppoenong 1280/M/cm.
4.2.2. MeAétn eumiovTICUOD GITHPEGIWY UE AVAGVVOVOUGUEVES TPOTEACES
4.2.2.1. Hopaockevy crrypeciov

IMapackevdomray 600 TEPAUOTIKA crtnpéota; To otnpécto udptupag (C) kol to ormpéoio
(E) oto onoio giyav evoopatmdel emmiéov ol avacvuvdvaouéve mentikéc npotedosc (CHTRI,
CHTRII, TRPII) mov mapniybnoav c€ mponyoduevo 6Téd10 pyooTnploKd.

H obotoon kot tev 8o cunpesiov frav 1 €E1G:

2oy (45%), yBvdhevpo (29%), crtdrevpo (12,2%) kabdg Kot yvootoyeio pe Prrapives
amd o ko okevacpo (Premix 0,3 % tng etapiog Biomar Hellenic) to onoio avopiynke
apyikd pe pikpn mocsotta 1ybvdievpov npv mpootebel oto piypo g tpoeng (Alexis et al.,
1997). T v kaAbTEPN avAEN TOV CLGTOTIKOV TPOSTEONKE KATAAANAN TOGOHTNTA VEPOD
Kabdg kot ybveraiov (5,3%). H avadevon tovg £ywve oe avapeiktn pe otpofiro (Mixer) yuo
30 Aentd (Ewova 4.3 & 4.4.). 1o nepapatikd cunpéoto (E) Bapovg 1 kg mpootébnkav ta
Tpia avacvvovacpéva évivpa og dlopopetikég mocotnteg: yvpobpoyivn I (CHTRI) 10.225 U,
yopoBpoyivn II (CHTRII) 36.456 U xou Opvyivn II (TRPII) 23.727 U avtictoya, apov
dtdvdnkov mpata oe H,O. Ot mocotteg Tov eviduwmv emiléydnkoav atnv toHyn apov dgv
vInpye oxetikn Piploypaeio Tpog kabodnynon. Metd v opoyevomoinen Tov HEIYHATOG
npoyuatorombnke 1 odummén pe 1t Ponbeln evog €01koL UOAOL KOl 1) TOPUCKELN
ounpeGiov pe ™ Hopen «pakopoviody. Ta mopaydpeve copmnkta EnpdvOnKav ce govpvo
ue aépa o Beppokpacio mg kat 38 °C yuo v amo@Lvyn TG KATOoTPoPNS Beppogvaicntov
OpenTIKOV GLOTUTIKOV OTWG TPOTEIVES, avacvvovaouéva éviopa, Prrapives aAld Kol NG
o&eldwone Mmapmv o&émv. Ta cOUTMKTO KOTNKOV LE TO ¥EpL VOTEPO amd UEPIKN YOl o€
TOAD UIKpEG TOGOTNTEG Kot drortnprOnkav otovg -4 °C.

H meprextikdémo tov dVo cunpesiov ce Tpoteivn tpocsdiopicinke pe ™ pébodo Kjeldahl
(AOAC, 1975). To oumpéoto pe ta avacvvdvacpéva éviopa mepieixe 40,61 % SoTpo@ikng

TPOTEIVNG Kol To crTnpécto ympic Eviopa mepieiye 40,52 % draTpopikng TpwTeivig.
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4.2.2.2. Ilcipopa in Vivo

H extpopn €ywve otig eykataotdoelg tov E.AKE.QE. (Ayiog Kooudg, Adnva) kotd v
nepiodo 20 NoeuPpiov 2008 éwc 10 Iavovapiov 2009. Apyikd, 140 dtopa tomovpoag (Sparus
aurata) péoov Bapovg 6,02 g (Ewodva 4.5.) popdotnkov o€ 4 opddeg tmv 35 atopmv. Ot
1Bveg TomobeTNONKOV o€ 4 ToAveoTtepkég deapevég (Ewova 4.2.) ot Sl00TAGEL TOV 0ToimV
Nrov: Yyoc = 50 cm (n otabun tov vepod frav ota 40 cm), ITAdtog = 39 cm, Mnkog = 74
cm. H extpopn mpaypotonombnke oe deEapeveg pe avorytd kokiopo vepod (Ewova 4.1.).
Ymv E9 kot oy E15 tomobembnkav ot o1tilopevol e T0 GITNPECIO LE OVAGLVOVUGUEVQ,
évlopa, oty C10 ko otnv C16 ot ortildpevor pe 1o ormpécto udptopa. Xtic 51 nuépec mov
dudpkeoe 1o meipapa Tpoyuatomodnkay 3 {uyicelg, copmeplauBavoréving e opyIKnS.

H oition mpoypatomoovvioy o€ 3 yedpoata TNV MUEPO Kol 1 MUEPNOLOL YOPNYOLLEVN
nocoTNTa ounpeciov NTav 2% 1tov Papovg tov yBvwv. Ta Zapfotokvploka HLeEW@VOTAV O
oplOUog TOV YELUATOV G€ 6V0 YEOUOTO KOl 1) UEPNOLO YOPNYOULEVT] TOGOTNTO CLTNPEGION
nrav 1.

H Beppoxpacio tov vepov Ntav 19 °C = 15, n omola otabepomombnke pe ) ypnon
Oeppavtipa. H alatotmra frav otabepd 38 %o, t0 0o&uydvo 15 ppm kotd péEco Opo kot M
avovémon Tov vepol yivovtav pe pubuod 471,25 ml /20sec 7 1,51/min. H yyBvorvkvomta otig
de€apevég rav 1,80 g / L (1 ybvg/ 3,35L).

O ovvteheotg avénong Papovg (SGR) vmoroyictnke oto didpopo SoTAUOTO THG
TMEPAPATIKNG TEPLOSOL MG EENG:

SGR = [(InWf — InWi) / At] * 100

Omov

INWT = 0 puokdc LoyapiBpog Tov tedikov Bapovg

INWi = 0 puotkog AoydpBuog tov apytkod Bapoug

At = NUépeEG TNG TEPOUUATIKNG TEPLOOOV 1 NUEPESG OO TNV TEPAUOTIKY TEPTI0DO.

O ovvteheotg ekpet@iievong Tov otnpesiov (FCR) vroloyiotnke oto S14Qopa S10GTHLOTO
TNG TEPOUATIKNAG TEPLOSOV MG EENG:

FCR = PBdpog tov yopmyoduevov ounpesiov / avénon tov Pdapovg tov ybdwv (ce
OUYKEKPIUEVEG UEPES TNG TEIPALATIKNG TEPLOOOV).

H oyéon avénong Bapog pe tnv kotavaiouévn poteivi (PER) vroloyiotke wg e€ng

PER = (A0&non Bapoc (9) /yapr) / (Koatovdiwon Tpwteivng yapt)
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Ewova 4.1.: ZHotnpo Topoyng vepoy kol 0EuyOVOD OTIG TEPOUATIKES OeEAUEVEC.

Ewova 4.2.: Moakpdoteveg TEPALATIKES OeEQEVEC UTAE YPDUATOG.
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Ewéva 4.3.: Avapeiktng pe otpoPiho o omoiog ypnoomodnke 6Ty TopacKeL
oLTnpeciov.

Ewéva 4.4.: Avopeiktng pe otpoiho o omoiog ypnoomomdnke 6Ty TopacKeL
oL PEGIOV.
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Ewoéva 4.5.: [epapatikd yéplo To1modpoc.

4.2.3. In vitro uérpnonrov fabuod vdpoivens twv citypeciov C & E kou avdarntoln the
eélcwaois vopolvens

Me w ypfon tov ocvotiuotog pH-stat, omwg avtd meprypdpetor oto Kepdiowo 2
Tpocdopiotnke 0 faboOg VOPOALGNC TOV JATPOPIKDY TPOTEIVDV TV cutnpeciov E & C, ta
omoio, JPEPOVY OTNV TEPLEKTIKOTNTA TOVG 6€ avacLvdlacpéva éviopa (Evomra 4.2.2.).
Xpnowomombnke 10 TOPACKEVAGHEVO oltNpEcto E ¢ HeETaPANT) Kol TO TOPUCKEVAGUEVO
ounpéoto C oc paptopag. Xwopig v mpoctnin eviopkov ekyviicpoatoc o€ kabe avtidpaon,
UE OPOPETIKEG TOGOTNTEG GLTNPECiov mpoodlopiotnke o Pabuog vdépdivong. Ot Pabuoi
VIPOAVOTG TTOV EMLTEVYONKAY LE TNV XPNOT TV Topackevacuévov citnpeciov E & C g
VROGTPOUA GLYKPIONKOV HETAED TOVE [N YPOLLUKDG.

O1 perprioelg in Vitro yia avtd to neipopa mpoypotonodnkay og cvvinkes: Bepuokpacio

25°C, pH 8, odoatotnto 0 %o.
4.3. Avantoén e€iocmong Kot oTaTIoTIKY emeepyacio

lNo ™ otototiky avalvon TOV  OTOTEAEGUATOV TOL mEepdauatog in vivo (4.2.2)
ypnoorodnke 10 otoTioTikd Tpodypappe GraphPad Prism 5 yio Windows, gpappolovtog
v avéivon t-test yio v e€€toon tev dpopdv Petald TV PLOAOYIK®V TOPAUETP®V TOV
BVv@V, o1 onoiol olTicTNKAY Ue GITNPECIO HE OVAGLVIVAGUEVE EVOLHO S10POPOV AAKOAIKMV
TPOTEACHOV 00 PaKTPlo Kol TOV BLOAOYIKOV TapapéTpmv TV 10OmV o1 omoiotl GlTicTnKay

Yopig avacvvdvacuéva Evivua.
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To v avartoén mg e&icoong tov Pabupod vépoéivong oto ormpéoia C ko E (4.2.3)
ypnowomombnke to 1010 mPoypappe, yoo Ty €Opecn kol cvykpion e&lomOoEwv, TNV
TaVOUNON TOV TEPUUATIKOV OESOUEV@V, TNV EVPECT] OTOOEPDY TYUDV, TOV VTOAOYIGUO TOV
gvbpovg G peTafANTg mopapétpov N ovocLVOLAGUEV®DY eVODUMV, TOV VTOAOYIGHO TNG
(QULGIKNG KATOVOUNG TOV TEIPALATIKAOV dEO0UEVDV, TOV VITOAOYIGUO TG OPOPAS LETOED TMV
npoPrendpevov  Bobudv  vOpOAVONG KOl TOV  TEPOUATIKGOV  Oedopévev  (eE€taom
EMOANOELONC) KOl TOV VTOAOYIGHO TOV GUVTIEAEGTY] UN YPOLLUK®DV GUCYETICEWMV O OmOi0g
VITOAOYIGTNKE GUUG®VA LE TNV OVOTTLGCGOUEVT e&lomon 1 omoio emAéyOnke omd Lo cepa
eElodoewv ¢ 1 dplotn e€iowon N onoio LTopeEl VO VITOAOYIGEL TO GUVTEAESTN GLGYETIONG

TOV TEPOUATIKOV dESOUEVOV VTN e axpifeta.
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4.4. AIOTEAEXMATA
4.4.1 Katalinlotyto avacovovacuévay tpmteacdy yla in VItro uetpijcels mentikotyrag

Xpnoiporomdnke 1 e€icwon ekbetiknc amoocvvieong uiag eaorng (One phase exponential
decay): Y=Span*exp(-K*X) + Plateau

O KaAOTEPEC OTABEPEC TIUES Yo TNV TEAELN TPOCAPLOYT TG EEICMONG LLE TO TELPOUATIK
dedopéva Nrav:

Span = 82,41

K=1,232

X = ovykévipwon cumpeciov / U evlupkng dpaoctikdtnrog

Y = Babpog eviopkng vdpOALONG TV SLOTPOPIKMY TPMTEIVAOV

Yoppova pe v e€étaon emainbesvong ot e€lomoelg TpoPAEnovy EmTLY®G TOVS PodpovC
evlupukng vaporvong (IMivakag 4.1). Ot tipég ovoyeticemv givor peyorvtepeg tov 0,80 oe
OAEG TIG TEPIMTAOCELS UE YPNOT OVACGLVOVOGUEVOV TPOTEACHOV KATA TNV VIPOAVLGT] TOL
ounpesiov CB. H tun g petafintig mapapétpov g ke e£icmong avimpoomnevet £val
amod To ovacLVOVASUEVE EvIDUO TPOTENCOV TO omoio ypnoipwomowmdnkav. H tunq g
UETAPANTAG TTOPAUETPOV €ival LEYOADTEPN VIO EUTAOVTIGUO pE TpocHnkn yvuobpuyivng 11
amod OTL PE EUTAOVLTIOUO CGAA®V avVOCVVOILOCUEVEOY eVIOUMV, WE OMOTEAEGUO, VO, EXEL M
KopmoAn tov outnpeciov CB pe ypnon yvuobpoyiving Il xodvtepovg mpoPremduevoug
Babpovg evlupkng voporvong and o6t pe ypnon yvuobpoyivig I kot v Opoyivng L.

CHTRI = f(x) = 43,08 *et04%1™) + 2 625

CHTRII = f(x)=155,2*e(*95) + 6 224

TRPII = f(x)= 93,87*e(1556") + § 425

Bafpol owtoddporiceny tov srrnpesiov CB = f(x)= 64,14* 037%™ + 7 027

Pyloric caeca of seabream = f(x) = (20,98* g00937X) 4 147 9 * (1920 4 5 428)

Kotd ™ pepovopévn yprion tov pikpofrokomv evidpmyv, yio v vdpoALGN TG S0TPOPIKNG
TpOTEIVNG ToL otnpeciov CB (Ewova 4.6.) mapatnpovvrat to akdiovba:

H vopoivon tov citnpeciov CB mapovsio g yopobpuyivig Il rtav vyniodtepn amd to
Babud avtotdporvong (ITivakog 4.1.). Avtbétmg pukpés émg pndevikég peTofoArég
napatnpiOnkav tapoveia g Bpvyivng I 1 g yopobpoyivng | (Euwova 4.6.).
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Mivekag 4.1.: Ta yapaxtnpiotikd g e&icmong pe ypnHon avacvvovacuény eviiumy

TpwTENc®V. Me aotEpioko onpaivovtol ol emTuyeig emaindevoelg

5 E&etalopeva E&étaon E&étaon D'Agostino-
[pootbépevo évivpo r Sy.x
onueia emoAnfevong Pearson
CHTRI 0,9067 14 4,68 0,6280* 0,0052
CHTRII 0,9295 19 6,56 0,5692* 0,5911
TRPII 0,8790 19 6,12 0,1922* 0,0087
Avtobdpdivon 0,6289 387 10,76 0,0823* P <0,0001
Pyloric caeca of
0,8490 14 6,72 0,2061* 0,0093
seabream
TRPII &
CHTRII &
CHTRI @
BL ¢

Pyloric caeca of seabream

Ewova 4.6.: Mn ypoupikéc GUoYETIoE TV €EI0DCEMY AVOGVVIVUGUEVOY eVIDU®V TMV
Bobumv evlopikdv vOpoALCEDY TMV SUTPOPIKAOV TPMTEIVOV ToL oltnpeciov CB ue Tig
GUYKEVIPMGELS TOV GLINPEGIOV.

Katd m otatiotikny avilvon tov nepopotikov dedopévov (ITivaxag 4.2.), ta&voundnkoy
TO MEPAPOATIKO dedOpéva o€ 5 opddeg avaroya pe to ypnolpomomuévo Evivpo katd v
vdpoéivomn tov cunpeciov CB pe to ocvomua pH-stat. To amotérecpa ypnong tov kabe

evlOpOL S1EPEPE GTATIOTIKAOG [LE TO AMOTEALEGHA VIPOAVOTG TV AAA®V ViDLV eKTOC amd

v CHTRI & TRPII .
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Mivaxag 4.2.: Zuykpiceig {evyodv ypnoiponolidvog to kpriplo LSD.
K= Xe1pd pe v omoia ta avacuvovacspéva EvEupa TpmTeac®v £dmoav KOADTEPOLS Badovg

evlupKng vopoOAVONG
[IpoctiBépevo Pyloric caeca of
CHTRII CHTRI TRPII K
évlopo seabream
CHTRII 2
CHTRI *x 5
TRPII *x - 4
Pyloric caeca of
* **k*k **k* 1
seabream
Avtoddpoivon * * * *x 3

4.4.2 Yroloyiouog f10l0ytk@v TapousTpmy Kol 6TATICTIKY EXECEPYOGIQ TOV TEPIUATOS

EKTPOPIS

Ol apdUeETPOL TOV TEPLYPAPOLY TNV avamntuén tov yoplov, (Ilivakag 4.3.), ftav Aiyo
YEWPOTEPOL Y1 TNV TPOPN E, Tov mepieiye Evivpoa. Ev 100T01g 0TOTIOTIKG OMILOVTIKEG SL0POPES
vInpyav povo petalld tov TeEAMKoV PBapovg twv 6vo opddwv. H katavdimon tpoeng Nrav
mopoUol Kot yw Tig 0o opddec. H expetdddievon Oumg g Tpopng eavotav vo gival
EMAPPOG YEPOTEPN Yot TNV TPOPY| pe Tao EVOLU, OTMG POIVETOL Kol OO TOVG GYETIKOVG
deixteg (FCR, FE%) Emiong n amdBeon Papovg avd povada mpoteiving (PER) akolovbovoe
™V 101 TAoM e TNV EKUETOAAEVOT TNG TPOPNS. Ev T00TOg Kot 6TIc dV0 TEPMTMOGEL OeV
VINPYOV CTOTIOTIKES SLOPOPES.

To Bapog tv 1yBdwv oty defapev CL0 Ntav peyardtepo amd TIG VIOAOES deEAUEVEG
(Ewcova 4.7.) katd 1o 2° kon 3° {oyopa. Tevikd ot 1y0dec mov orTioTnKav pE TO GLTNPEGLO
Yopig avacvvdlacéva Eviopa giyav peyardtepo péco 6po Papouvg omd Tovg LITOAOITOVG YOG,

O1 dapopég 010 Papog Tmv dvo opadmv avéavoviay og kKabe {oyioua.
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ypauudpto

®E9 EC10 AE15 XC16
19
17
15 1443
W 1422
1 * HR
11
91
9 881 % g
" 1625
o 586
5 T T T T T 1
0 10 20 30 40 50 60
Huépeg mepdpatog

Ewova 4.7.: Mécog 6pog Bapoug tav 1y0dmv avd nuépa Luyicpotog

Mivexag 4.3.: Avdivon t-test yuo tig froroyikéc mapapétpouvs tov 1y0vmv katd tnv didprein

TOV TEPAUATOG

Biloloyum mopdpetpog Tpoon C Tpoon E
Apyod Bapog (IW) 6,05+ 0,195 5,88 £0,075
Teluco Bapog (FW) 14,33 +£0,110° 13,49 +0,125"

Avenon B/ydpt (WINCR) 8,27 + 0,090 7,61 + 0,200
Méon% nu. kat. Tpoonc (FI) 2,07 + 0,030 2,08 + 0,005
FE% 76,87 £ 0,83 73,84 £ 1,96
SGR 1,69 + 0,050 1,62 + 0,045
FCR 1,30+ 0,015 1,35+0,035
% AvEnon/yapt (PCWI) 136,8 +5,9 129,3+51
PER 1,89 + 0,02 1,82 + 0,05
Ap1Ouog ybvwv avé de&apevn 35 35
Ap1Oudg de&apevng 2 2
XHvoro Papdv avd de&apevn yp. 472,38 501,58
Kotav. [Tpot/ydpt 4,37 4,18

151

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



4.4.3. Avarroén éicwons fabuod vopolvens twv C kat E crrypeciov
Xpnowonomdnke n e&icmon ekbetikng anochvieong pag eaong (One phase exponential
decay) n onoia weptypapeTol og eENG:

Y = (Span* ™) + (N avacvvdvacuéves Tpoteacdv)

O xoAVTEPEG 0TAOEPES TILES YL TNV TEAELD TPOGOPLOYT| TNG £EICMONG OTO TEPAUATIKA
dedopéva Tav ot eENg:

Span =57,90

K =1,042

X = ovykévipwon ocitnpeciov / U eviopukng dpacTikoTnTog

Y = Babpog vdpoALoNG TMV SLUTPOPIKAOV TPMOTEIVAOV TV GITNPEGI®V

Omote ) e€lomon dapopembnke g e&ng:
Y = f(x) + NAIT = (57,90* et2%42%)) + (N avasvvdvaopévav tponteacdv)

Yopewvo pe v eEétaon emainbevong 1 avoartuccdevn e&icmon TPoPAENEL EMLTLYMG TOVG
Babuovg evlopkng vépdivong kat tovg Pabuovg avtoddpdivong (ITivakag 4.4.). O Tiuég
ovoyeticewv sivar peyarvtepeg tov 0,80 kKot oTig OVO TEPITTOGES. Ol TYWES TNG METAPANTNAG
napapétpov N ovacLVOVOCUEVOY TPOTEACHY HETAPdAAOVTOL ovaloya Le TNV TPocOnkm
AVOCLVOLACUEVOV  TPOTENCOV oT0 ounpécto. H Tty oavtig g mapopétpov eivon
LEYOAVTEPT] GTO GUINPEGIO HAPTLPA OO OTL GTO EUTAOVTIGUEVO GLTNPECLO UE OMOTEAECLUA 1)
eglomon va €xel KaldTepovg TpofArendpevovg Pabrovg vopoivong tov cunpesiov C amd

exetvovg Tov cunpeciov E .

ivakog 4.4.: Toa yopokmplotikd Mg e&icwong g petapintig mapopétpov N
AVOGLVILOGUEVOVY TTPOTENCOV. Me aotepioko onuaivovtal ol emituyeic emoAn0gdoelg

, , . 2 E&etalopeva E&étaon , ,
Eidog outnpeciov Twég (NAIT) r onzio Sy.x emahidEvonC Evpoc tyucdv (NAIT)
. 24
ZVVOMKA 0 0,8121 6,60 0,7574* 0
*

Maptupog 10,48 0,8573 12 6,09 0,8179 6,609 -14,34

Avoovdvaopiva 3,676 0,8676 12 457 | 02797 0,7728 - 6,580
évlopa
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21N pécio LE avaoLVOLLGHEV S
évlopa

Tumpéoto ympic avoocvvdwopuéva €
évlopa

Ewova 4.8.: Mn ypappikég cvoyetioeig g e€icwong tov dpdpav Babumv vdpdivong tmv
napackevaouévav otnpeciov C kat E og oyéon pe Tig cvykevipmoelg tov crnpeciov / U
TPOTEAGEC.

153

Institutional Repository - Library & Information Centre - University of Thessaly
16/05/2024 20:41:12 EEST - 3.144.222.140



4.5.XYZHTHXH
4.5.1. KataAMAOTNTO aVAGUVILIPEVOV TPOTEAGOY YLa iN Vitro vépéivon crtnpeciov

"‘Evoc peydiog aplfpuog mpoteacmv and Paktiplo xpnoyLonoleital o Pounyavikd eminedo,
®¢ mpdcbeta oe OSdpopa TPoidvTa, OTMG ANYOVIKE, YLHOL @POVT®V, KpEato, Wapld,
YOAOKTOKOUIKA, OPTOTOL0, EOKOAN ATOPPOPNGIUES TPOPES Yio aBANTES, PpEéepn, NMKI®UEVL
dropa. Q¢ apopotikég kot yevotikég VAeg (Neeser, 2004). Eniong éxovv epapuoyn Kot 6ty
avEnom g ETIO00NG TOV OIKIOK®V AITOPPLTOVTIKMYV.

YuvBog ypnowonoteitar €va €viopo yio v vOPOALOT MG KATAAANANG TPMTEIVNG OTNV
oMo, EIKEVETOL, YlO. TNV HETPNGOT TNG OPOOTIKOTNTAG TOV, TO YUPUKTNPIGUO TOV KOl TO
YOPOKTNPIGUO TOV VITOGTPMOUATOS, OTMG GUVEPT GE TEIPALLN TO OO0 £YLVE Yo TNV VIPOAVOT|
B-kaleivng og vrdéotpopa o Beppokpacio dopatiov 20 “C, pe vEPOMIGELS G€ T0600TA 3,2%,
5 %, 5,8 % kot 7,4 % and Bpuyivn, dmov ce Ol Ta onpeia VIPYE KAAO TOGOGTO VOPOAVLGNS
T0 omoio onuewwdnke oto emimedo pH 5,2 peta&d tov dwompotog pH 1,5 éoc pH 11
(Hidalgo et al, 1999).

H dpoaotikdtmra g Bpuyivng kot g yupobpoyivig petwvotay pe v avénon g
avoloyiog Opoyivng mpog yopobpoyivn oto cohoud (Sunde et al., 2004; Rungruangsak-
Torrissen et al., 2002). 1o peiypa avacvvdocpéveov evopov avth 1 avoloyioc Bpoyivng
npog yopuoBpvyivy (T/C ratio) frav woavoromtiky. Avty n ovaroyio givar gvaicOntn oe
ePPAAAOVTOLOYIKOVS (P@TOTEPI0G0) KOl SATPOPIKOVG TTAPAYOVTES (TOLOTNTO TPMTEIVNG)
Kot dpa éviova otnv avénon Bapovg tov yddwv (Sunde Jan, 2006).

Ye melpapo yio T nidpacn TPV GavoTumev thg Opuyivng (patterns 1, 2 ko1 2") oto fabud
TENTIKOTNTOG TNG STPOPIKNG TPOTEIVNG iN Vitro, 6€ GLVELOGUO TPIOV TOOTIKOV EMTESDV
ounpeciov, vanpyav OeTikd AmOTEAECHOTO TOV  OEIKT®V AEMTIKOTNTOG TO  OmOoid
katatdydnkav pe ™ ogpd 2 > 1 = 2'. Me v enavainyn tov id1ov TEPAUNTOC GTO GOAOUO
in vivo dapkeiag 128 nuepdv mapatnpiOnKe Lo GNUAVTIKY OTOTIGTIKY d10POpa 6TO TEAIKO
Bapog tov yfvoV petald Tov opddov, uetd to mépag tov mepduatog (Bassompierre et al.,
1998).

Amo v BipAoypaeio TpokdTTEL GLENUEVN OPACTIKOTNTA TG YVHOBpLYivIG GE GYEon Le Ta
A VOO0 OMKOV TPOTENCHY. XTO TVAMPIKA TVPAN TNG Towmovpag o Deguara Bprike 6T T
HEYOADTEPN OpOoTIKOTNTO YVUOOpLYivG TRV akolobOnoce dpactikdtnTo BpLyiving Kot og
LKPOTEPES GLYKEVTPOOELS 01 KapPfolumentiddoeg A kot B (Deguara et al., 2003).

® X¢ oyéomn pe 1o Pabud evlopikng vopodivong, ypnotpomoldvag Evivpo and skyvAiopoto
yOv®V Toumovpag, 1 ENIdPACT YPNONG AVAGLVOIVACUEVAOV LUKPOPLAK®OY eVIOU®V LELOVOUEVOL
o010 Pabud evlopkng vdpoAvoNg NG STPOPIKNG TPWTEIVINS Tov oltnpesiov CB nrav
LIKPOTEPT OE OAEG TIG MEPWTMOGELS, Ue ypnomn yvprobpvwivng I, yopobpowivng I, Bpvyivng Il
(Ewdva 4.6.), (Johnston & Coon, 1979).
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H 8pdon tov mpoteacov e&aptdtar amd T cvvHesn TOL VTOCTPOUATOS (GLTNPESIOV) GE
apwvo&éa (Alarcon et al., 2001).

210 moapdv melpapo o Pabuoc evlupukng vopdivong g kdbe egicmong, Tov kdbe avacv-
vovaopévov eviopov ypnoomombnke yo v aE0AGYNOT TOV SEIKTOV TNG TEXTIKOTNTOG
TOV SOTPOPIKAOV TPAOTEIVAV TOV GLINPECI®V.

I'evikd 1 dpdon Tov ££® TPOTENCHV GTNV VOPOALGN TNG TPMTEIVNG dNAdT| 6TOV KaBopiopol
OV aplOUOD TV TENTIOIKMY OECUMY GE GLUYKEKPIUEVO YPOVO, SOPEPEL OO OVTH TOV EVO®
TPOTEACDV.

® To TOGOTIKO EMIMEDO TOV TENTIOKADV SECUDY TOV AUIVOEEDV GTO 0TTOT0 10IKEVETAL KOOEVA
oo To ovacLVOVAGHUEVAE EVOLIO GE U0 GUYKEKPIUEVT TPMTEIVN TPOGdopilel TNV €KTOOT TNG
vdpoAvong (Jackson Scott et al, 1996). Zvyypdvmg mpémet va. Ex0Vpe VIOYIY Hag OTL OTmG EYEL
npoavapepbel n evaicHncioa TOV TMETTIOK®OV deCUOV o€ TPOTENCEG €EQPTATOL OO TNV
npdcsPacn kat v eveléia tovg (Kato et al., 1985).

O PBaBudg evlopukng vopdAvoNG, YPNCILOTOIOVTIAG TN YVHOBpLYivy Katd v vdpoAvo,
OVTUTPOCMTEVEL TO TOCOGTO TMV MENTIOIKMV OEGUAOV 0TO KAPPOELAMKO GKPO TWV OUPOUOTIKMDY
Kol GAA®V peyOA®V UN TOMKOV KOTOAOITOV TV apuvoééwv, ta omoia owaond. O Padudg
evOOUIKNG VOPOALONG XPNOLOTOL®VTOG TN Opvwivn Katd Ty vOPOIVOT AVIUTPOCMTEVEL TO
TOGOGTO TOV MENTIOIKMY OEGUDV GT0 KOPPOELVAIKO GKpo TOL apivoléog, T0 0moio JloTd.
"Etotl 1 k4be e&icmon avacuvolacpévov evivpov mov avartdydnke umopel va ypnoyLomom et
aAvVaAOY®C.

H Oetueny emidpaon g youobpoyivng Il (Ewodva 4.6.),e101K0 OTIG HIKPEG TOCOTNTES
ounpeciov vo U OMKOV 0AKOMK®OV TPOTEACHOV TNV KAO10TA KATOAANAN ©G Tpodchetn un

STPoPIKn VAN GTO CLTNPESLA LLE TNV avAAOYT dpacTikdTnTa OpLyivig.
4.5.2. Eniopacn tpocOkng evEOp®V 6€ 10 TPOPI] TOUTOVPOg

Ytoug ybvg o Alarcon mpdtewve ™ perétn g emidpacng tov kdOe eviduov oAkdV
OAKOAIKDV TPOTEACHOY GTOV aPOUd TOV TEXTIOIKOV OEGUDV HOG VIPOAVOUEVTG SIUTPOPIKNG
npwteivng (Alarcon et al., 2001).

H 7mpocbnkn avacuvovoouévoy TpoTteacay, e otox0 T PeAtioon ¢ TeERTIKOTNTAG TNG
datpoPikng mpwteiviig oto meipopo in Vivo, dev eixe kopia enidpaocn otic Proroyikig
TOPOUETPOVS TOV EKTPEPOUEVOV 1BVWV ONMOC 1 EKUETAAAELGT TOVL TAPUCKELOGUEVOL
oumpeciov, o puOudg avEnong Papovg Kot 1 oxéon avénong PApog e TNV KOTOVOAOUEVT
apwteivn (PER). 1o telikd Bapog tov yBvmv vinpéav apvnrikd amoteréopoto (TTivokog
4.3.), (Ewoéva 4.7.).

H yprion nanaivn og mocootd 1%, 2% xat 4% tov ocunpeciov elye Beticd amoteléopata 6To

oLVTEAESTY|] AOENOTG PAPOVS, GTNV ATOSOTIKOTNTA TNG TPOTEIVIG Kot TV vdatavlpdkov pe
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10 ormpécto pe 2% va EYEl T0. KAOADTEPO OMOTEAEGUOTO AvEEAPTNTO GO TNV TOLOTNTO TM®V
védrov extpor|g (Singh et al., 2011).

Ye meipapa tov Kolkovski et al., (1997) ywo T pedétn g enidpacn e Tpocbnkng Tentikmv
evlopov (pancreatin) og oitnpécio ateldv 1yBvdimv AaPpokiovd, amedeiydn otL dev vanpée
Kopio enidpacn otV anodoTIKOTNTA TV CLTNPECIMOV Kol 6TO GUVTEAESTN avENoNg Papovg.
Autia Yo 00to fTav 1 HEYAAN GLYKEVIPOOT| T®V Tapayopevev eviipov tav yBdov kol o
ypryopog pubudc avénong Papovs. o avtd cvvéotnoe v adENoTn TOV TOCOGTOV TMOV
eEoyevav evlduwov oto oumpécto. Otav cuvovdotnke 1 mpocinkn eEnyevav eviduwv pe
aptépe vIPEAY BeTIKd amoTEAEGLOTA.

H #pocHnkn mentikdv eviduov oTa outnpécilo TOIMOLPAG GE EPEVVEG TOL  EXOLV
npaypotomomBel oto mapeAbov (Kolkovskil et al., 1993; Kolkovski, 2001) dev exopdotke
oavd povado evQuUIKNG OPOCTIKOTNTOG KOl OVTIOTPOQO, OAAG G TocotnTe, PApovg oe
YPOUUAPLO LE OTOTEAEGUA VO Elval un glval QKT 1 XPNOLOTOINGCT TOVE ¢ OgikTNG oTa
melpauata in Vivo kot in vitro avtig g pekémng.

H towmovpa Papovg 50 g mapdyet 2000 U oMKOV GAKOAIKOV TPOTEACDV UETO amd KaOe
veoua (Alarcon et al., 1998), apiBudg o omoiog eivol oyeTIKG HEYAAOG GE GUYKPION UE THV
dpaoTikdTNTO 1) 0OTTOi0L YpNCIHOTOMONKE GTO TEipaua in Vitro kat in ViV og avtiv tnv pedétn
Kol 1 omoia ftav 1 U.

"Evag ypriyopoc puBuog avénong Papovg o€ oyetikd pikpn S1dpKelo TEPALATIKNG TEPLOSOV
(Dendrinos & Thorpe, 1985), pio avénuévn cLYKEVIP®GT TOV OMKOV OAKOMKOV TPOTENCHV
TOV TEWPAPATIKOV 10OV LUKPNG GYETIKA NAIKING, OUKOtoAoyodV TN Un evaicOntomomuévn
eMidpaon TV POAOYIKAOV TOpAYOVIOV TOV GLITNPECioV o€ Pacikd POAOYIKA KpiTHplo TOV
YOVOV, OTTMG 1) TEPIEKTIKOTNTA TOVG GE AVAGLVOLOCUEVA Evivpa TpwTeac®v. Emiong vdpyet
mBav] VIPOAVOT TG JUTPOPIKNG TPWTIEIVIG TOL cunpeciov E katd tv mapackevn Tov
ounpeciov, N onoio giye MG AMOTEAEGO TNV YPNOOTOINCN UEPOG TNG YO TNV KAALYN TOV

EVEPYELIKDV OTOLTHGEMV TOV 1Y OO®V.
4.5.3. Avtoddpéivon mepopatTik®v orrnpesiov (E & C)

¥to meipapa in Vitro pe tn v3POALGT TOL TAPACKELOCUEVOD GITNPEGIOV, TPOEKVLYAY Ol TIUEG
™G petaPAntie mopopétpov N avacvuvOLAGUEVOV TPOTEACMV TNG OTOloG 1 TIU HEIDMONKE
0710 outnpéoto pe ta avacvvovaouéva évivua (TTivakog 4.4.), (Ewova 4.8.).

Ot avanTuypéveg EEICMGELS TOV TELPALOTIKMY dES0UEVOV OO TIG OTTOIEC TPOEKLYAV O TILEG
™mg petaPAntig moapapétpov N avacuvOLAGUEVOV TPOTEACHOV £YOVV TNV dvvaTdTNTo
TpOPAeyNC TV Babpdv eviuukng vdpoOAVGTG Kol avToOPOAVGTG GE GYEOT LE TIG AVAAOYiEg
GUYKEVIPMONG TOL OUINPECiov avd Hovada evOLUKAG OPACTIKOTNTOS TOV UEAETNUEVOV

OVOCLVOLUGLEVMY TPOTEACDY YMOPIG CTUTIOTIKG GOAALLOTA.
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ITpocBétoviag o Alarcon avaeépel 0Tt péypt GNUEPO Ol TEPIGGOTEPOL EPEVVNTEG Ol OTOIOL
acyoAoVVTOL ME TNV avamtuén Tng TeXVIKNG in Vitro memtikdTog £)0UV  dLGKOMiEG
CLOYETIGHOD TOV OTOTEAEGUATOV TOVG WE €Kelva TO. omoio mTposkvyov amd tnv in Vivo
(Alarcon et al., 2002), (Cone et al., 1993).

O Furuya (1991) katéAne oto ocvpmépoaoua cuvdvLALovtag Ta amoTEAEGUOTA TOV iN Vitro ue
GANo. amoTELEGHOTO TERTIKOTNTOG iN VIVO OTL 1 TPOPAERTIKOTNTO, TG TEMTIKOTNTOG TOV EIAEOD
(ileal) o€ yoipovg e€aptdror amd To €i00¢ TOV GLTNPEGiOL Kot TO HEYEHOC TOV COUTNKTOV TO
omoio £YOVV YOUNAT TEPLEKTIKOTNTU GE GTOPOVG ONUNTPLUKODV.

Kotd kavovo, to KOADTEPO OMOTEAEGUOTO TETXTIKOTNTOG AauPdvovior amd TiG oOvOeTEg
{wotpopéc, mbovdg emedn To GEAANOTO €ivol EAAYIOTA KOTE TOV TPOGOIOPICUO TMV
dapdpov cvotatikdv (Torrissen & Torrissen, 1984). Xtnv mepintoon tov 1yddwv ot
npdobeteg dvokoAliec ocvoyetifovion pe TV EAAEWYN TOV OTOXEI®V, OGOV AQPOPA TNV
TMEMTIKOTNTO TNG STPOPIKNG TPWOTEIVIKTG O 1Y BVEC EKTOHS 0 TO GOAOUO KOt TNV TGUTOVPO.
Avti M perétn Bonbdetl oty TPoPAEYILOTNTA TNG TEXTIKOTNTAG TOV SATPOPIKDV TPOTEIVAOV
TV cOvBeTVv citnpeciov in Vivo ypnoyonotdvtog to Babud eviuuikng vépoiveng katd tnv
avantuén e&lodoenv, mepLapnPavovtos S1dpopovg TePPaAlovToloykoDs Kot BroAoyikovg
TOPAYOVTEG KOl GLOYETICOVTAC TOVG WE TIG aVTIoTOXES EI0MOELS TG YPOUUNG PAong Tov
Babumv avtoddporvoewv, e HOPEN O10QOopIKoD AOYIGHOD TOV €0OPOVG TNG METAPANTAG
mapapéTpov N avacuvoLacUEV®Y TPOTEACOV.

'Etot ta amoteléopoto Tov Pacikdv Ploloyikdv mapapstpmv and To mEipopa in Vivo kot to
€0pOg TOV TIUOV TG UETAPANTAG TapapéTpov amd Tovg Pabuovg evivuikig vépoivong in
Vitro pmopei va epguvnBoiv yio Ty TUXOV GVGYETION TOVG.

Ta amotedéopata TV BOAOYIKOV TOPAUETPOV TOV TEPAUATOS IN VIVO Ome¢ pelethOnkoy
ko og GAda mepaparte (Klaoudatos & Apostolopoulos, 1986; Koven et al., 1992) kot ta
QMOTEAECUOTO. TOV VOPOAIGEDV TNG TPOTEIVIG TOL TEPdpoTog in Vitro tewv dvo
TOPOCKEVAGUEVAOV GILTNPECIOV 0V TAPOVGIAGHY PETAED TOVG GTATIGTIKES OLOPOPEC.

H mopeumddion tng vopoéivong omd avoactoreic ival amifavn, kabbg n ovotacn Tov 600
TOPOCKEVACUEVDV GLTNPECIOV TTEPLEYEL TO 1010 m0c00TO coyog (45%), N omoilo mepiéyet
OVOOTOAEIS O™ 7.y, otnv VOpoivon tov TAME, 6mov emPpadvvOnke kot gixe oyxedov
TMpog kotapyndel 6tav avénbnke 1o 1066 TOV AVACTOALN TNG GOYLNG TO 0TOI0 EMOPE OTN
Bpoyivn TV YBLwV oto pelypa avtidpaonc. Avtd to évlvpo 1o omoio eival TapOIOL0 Kol UE
™ Opuyivn tov Inlaoctikdv, sival svaicOnto og avtov tov avactoréa (Rozan et al., 1997
;Venou et al., 2006; Schmittou, 1993).

H mepiektikdTO TOL TOPACKEVAGHEVOL G1TNPEGIoV pe 45 % Gdylag VITOIMADVEL TNV GYETIKA
VYNAN TEPIEKTIKOTNTO TOV GE OlOTPOPLIKOVG OVOOTOAEIS, OMMOC OVAGTOAEIG TNG Bpvwivng

(Morris et al., 1995; Adler-Nissen & Olsen, 1979).
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Avto pag odnyel 610 cvumépacua, 0Tl BloAoyikol TOPAYOVTEG TOV GLTNPEGI®V Ol 0Toiot
emNPedlovV TNV MEMTIKOTNTO TNG SWTPOPIKNG TPMTEIVNG TOV GLINPESIOV OTOC N TOGOTNTA
KOl Ol OvOAOYieC TV ovacLVOVACUEVOY eviDUOV Kot 1 cvuvleon Tov oltnpeciov oe
Stpopikég VAeg umopel var givot por ontio yroo tn U Vmoapén OeTIKOV omoTEAECUAT®V TOV
mepauatog in Vivo, yia to ovvieheot avénong Papovg SGR, yio 10 ocvvieleotn
ekueTaAAevong tov ortnpeciov FCR kat yia to Bapog tmv yyfvmv kat Tov Telpauatog in Vitro
epoppdlovroc v péBodo pH-stat oto Pabud evlupukng vdpoéALONG TOV SUTPOPIKDY
TPOTEIVOV TOV GLTNPECI®V.

AVTO gVIoYVEL TO CUUTEPUGLLA OTL 1] TOGOTNTA TOV AVAGLVOLOCUEVOV eViOUOV Emauéav poOLo
o1 Un SLHOPP®ON oG enidpacng 6to Pabud evCupiKng VOPOAVGNC TOV TOPUCKEVACUEVOD
ounpeciov  pe  avacvvdvoopévo  évlopa.  EmmpocOétwg M mEPLEKTIKOTNTA  TOV
TOPACKEVOCSUEVOL oltnpesiov NTav o€ tyBudievpo 29 % kot oe mpwteivny 40,52 % evd to
ocunpécto CB mepieiye 1yybvdievpo 58,4 % ko mpwteivn 47,71 %.

H dwdwacio cvoyétiong yivetaw ocvvibog vy v extipmon g aflomotiog Tov
TEPOUATIKOV OTOTELEGUATOV TOGO GTOV VITOAOYIoHO Tov Pabuod eviupikng vépodAveTg In
vitro (Stern et al., 1997; Michalet-Doreau & Ould-Bah, 1992), ypnoyomoudvtoag 10 Ot
pH-stat, 660 Kol TOV OTOTEAEGUATOV TOV TEWPAUATOV iN VIVO, dmwg giyav yivel amnd Tovg
Dimes & Haard (1994) ce colopo , (Hsu et al., 1977) oe apovpaiovg, (Thresher et al., 1989)
ue évlupa xoipmv, yio TNV GVoYETION TG TEXTIKOTNTAS N Vitro kat in vivo.

H evlupkn vdpodivon 1 omoia vwootel 10 citnpécio E katd v Topackevy] Tov Gitnpeciov
umopel va gival po oition TOV GYETIKOV YounAov Pabucdv vdpoAidoewv, av Kol €vag
YNAOTEPOG Pabdc vOpOAVONG EVOG Grtnpesiov and GAlo, VTOdNA®VEL TNV VapEn KAAO
GUVTEAEDTI TEXTIKOTNTAG KOl OPOUOIMOTG TOV, UE OTOTEAECUA TNV KAADTEPN EKUETAAAEVGON
TOV KOl ETTELTO, T (PTOT) TOV OTIS dAPOPES PLGLOAOYIKEG epyaciec Tov 1x0H0G, pe amoTédeoua

KaAOTEPO PLOUO CENGNC Papovg.
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KE®AAAIO 5
XYMIIEPAXMATA

H oavénuévn mmon tov voatokaAMepynTik®@v mpoidoviav giye o¢ amotélecupa tn poydoio
avantuén v omola mETLYXE O TOpENG otV TMEPOYN TG Mecsoyeiov. Ot VIATOKOAMEPYNTIKEG
povadeg avaykdlovtor va mapdyovv (oikn mpoTeiv VYNANG Todtntag e 060 TO duvatdv
YOUNAEG TIHES Y10 TNV KAALYT TOV SLOTPOPIKAOV avoyK®V Tov avBpodnwov. Xe avtd ta mAaicla 1
EMOTNUOVIKT] KOWOTNTO TEPAUATIGTNKE YO TNV EVPECT] VEOV TNYDOV TPMTEIVNG, OO 01 PUTIKES
TPOTEIVES, TN XPNOT SPOP®V TEYVIKMV EMEEEPYACING, TN YPTOLOTOINGT U SOTPOPIKMV VAGDY
¢ TPooTIBEUEVEG DAEG, TNV EMOPUOCT] TOV TEPIPOAALOVTOAOYIK®V KAl FLOAOYIKAOV TOPAYOVI®OV Yol
Vv avénon g amodoTIKOTNTOS TOV GLTIPECIOV.

Mo v g€étaom kot a&loddynon g KOTOAANAOTNTOG TOV GLTNPEGI®V GtV d1atpoet TV 0oV
yxpnoomoinkay véeg texVikég , Onwg to cvuotnua pH-stat to omoio pag divel TAnpopopieg
GYETIKA LLE TNV TENTIKOTNTA TOV CLINPEGIOV.

O cLVOLOGUOC TOV TEPUUATIKOV OEGOUEVOV TEXTIKOTNTOS TNG SLOTPOPIKNG TPMTEIVIG omd TO
ovotnuo pH-stat pe ypnon JEOPIKOd AOYIGHOD UM YPOUUIK®Y CLOYETIcE®V HeTAED TV
OVOAOYL®DV TNG GLYKEVIPWOOTG oLtnpeciov Kot Tov Pabuov evivpukng vdpoivong, édwoe BeTikd
OTOTEAECUATA OTN OTOTMOOT] OVTAOV TV 0edopévev, 6T HEAETN S10pOpOV TOPAYOVIMV Ol
omoiol ennpedovV TNV TEXTIKOTNTA TNG OLATPOPIKNG TPMTEIVNG, OTN GLOYETION TMOV TEPUUATIKMOV
dedopévamv in Vitro pe melpopatikd dedopéva TERTIKOTNTAS iN VIVO.

Ta amoTeAEGHOTO OVTHG TNG LEAETNG Y10 TNV EMIOPOOCT] TNG GVYKEVIPMOOTG TOV GLTNPEGIOL OTNV
VOPOAVOT NG SWITPOPIKNG TPWTEIVIIG CLVIGTOLV TNV EAAYIGTOTOINCT] TNG TOCOTNTOG TOL
YOPNYOVUEVOL GITNPEGiov Kot TNV avénorn tov aplfpod Tev yevudtov. Amo Tn HEAETN NG
eMidpaong Tng 0ANTOTNTAG KOTOVOOUHE OTL M LOPOALGT TNG JWTPOPIKNG TPWTIEIVIG TOL
oumpeciov eivar kaAvtepn 610 0 %o. ATTO TN peEAETN TNG EMDPACTC TOV SLATIPNUEVOL EMTEOOV
pH katavoobue 61t n VOPOALGN TNE SLATPOPIKNG TPWTEIVIG TOL GLTNPEGIOL €ivar KAADTEPT GTO
dwmpnuévo pH 8. Ard tn perétn g emidpacng g Oepuokpociog KaTavoode OTL 1] VIPOAVOT)
™G STPOPIKNG TPMTEIVNG TOL Gutnpeciov sival kaAdtepn otovg 25 °C. H mponyoduevn 6&vn
wéYn a&avel Ty VOPOALGT TNG SUTPOPIKNG TPAOTEIVIG Kol TO SOTPOPIKO 16TOPIKd emnpedlet
™mv VOpoéALGON NG JSTPOPIKNG TPWOTEIVNG Tov outnpecsiov. To dwatnpnuévo eminedo pH, n
Beppokpacia, N Tponyovpevn 6Evn mEYN GTO TENTIKO CVLGTNUO TOV YOOV KAl TO JATPOPIKS
otoptkd givorl Tapdyovteg ol omoiot puOUilovTol ATOKAEICTIKA OO TIG PUGLOAOYIKEG EPYOGIEC TOV
yBv®V Kat eivar advvatn N avBpdmivn enéuPoon yio T LeTAPOAN TOVC.

Me ™ ypfion TOV UETOPANTOV TOPAUETPOV 01 0TToieC TPHEKLYOV amd TNV avanTLEN TG E€lowong,
€Yve EQPIKTN M LEAETT) TNG EMOPACTG AVTAV T®V Tapaydviwv oto Badud eviupkng vdpodAvong Kot
avtobopoOIvoNG Kol 1 TPOPAeEYN avtdv Tov PBabumv kabhg kot To péyebog TG ENNPELNS QVTMV

TOV TAPOYOVI®V.
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H pelétn g enidpaong g mpoohnkng avacuvolacuéveoy eviopoy yia v abvénon PloAoyikov
TOPOUETP®V TV  YOOOV  oUVIOTA TNV  TEPATEP®  OEPEVVNOT]  TNG TOCHTNTOS TV
YPNOLUOTOMUEVOV AVACVVILAGHEVOY eVIDU®V, TOV OVOLOYIDV GOYLOGC OTO GLTNPEGLO, TNV NAKELQ
TV Y OO®V Kot TNV S1APKELD TNG TEPUUATIKNG TEPLOSOV.

H &€dBnon kot n amoproiwon dev €dmoav Oetikd ototioTikmg amoteléopata. H yprion Tov
pmélov kot to pePibov in Vitro dev £6maoe BTG GTATIOTIKAG ATOTEAEGLOTO GE GUYKPION LE TO
yBvdrevpo g TNy TpoTEiVNG ota cunpécta. Eivarl gkt n xpnon tov Tiudv g petafaAntig
mapopétpov N, teyvikov enefepyociog oompiov Kol TNYNG OOTPOPIKNAG TPMOTEIVIG TOv KUOE
ounpeciov, Yo Tn cLGYETION HETAED TOV TEWPAPATIK®OV dedopuévev Tov cuothpatog pH-stat pe
TOVG OglkTEC TEMTIKOTNTAG IN VIVO Y100 TNV evioyvor Kot TV 0E10T01{N0T TOV OTOTEAEGUATMVY.
Téhog 10 cvompo pH-stat arnedeiydn witepa epapudcio Yo v a&loAdYNoN TOV GITNPEGI®V
KOl TOV TPOTOV DADV TA 0TT0i0, TPOGTIBEVTAL GTN GVGTACT] TOVG KOl T®V S1APOPOV TUPUYOVI®Y 01

omoiol umopel v LETAPAAOVY TNV TEXTIKOTNTO TOV GITNPECIOY GTOVS 1Y OVEC.
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F. ABUSDEG, 2012.
Development methodology for measuring in vitro digestibility of feeds Mediterranean fish

species - Assessment of the nutritional value and growth rate

ABSTRACT

The determination of a diet digestibility in different environmental conditions and under
different physiological systems is the first step to evaluate the bioavailability of any living
organism.

This study was essential to develop and improve the pH-stat method for determining the
digestibility of dietary protein in vitro on seabass and study the effects of environmental and
biological parameters on the degree of autohydrolysis (BL) and the degree of enzymatic
hydrolysis (DH) using statistical and differential calculus form developing equations.
Has been study the influence of concentration of the diet, from 9 different concentrations of
dietary protein per unit of enzyme activity of total alkaline protease (0.5, 0.75, 1, 1.5, 3, 5, 10,
30, 50 pg / U) on degree of enzymatic hydrolysis and autohydrolysis. The influence of pH
degree (pH 8, pH 7 and pH 6) on degree of enzymatic hydrolysis and autohydrolysis using
titrisoft program and the influence of temperature (25 ° C, 20 ° C and 15 ° C) using a water
bath on degree of enzymatic hydrolysis and autohydrolysis. To study the influence of salinity
level of enzymatic hydrolysis and autohydrolysis prepared artificial seawater salinity 35 %o,
which contained the following amounts of salts: 468 mmol NaCl \ L, 10,4 mmol CaSO4 \ L,
9,97 mmol KHSO4 \ L, 333 mmol MgCI2 \ L, 7,73 mmol NaSO4 \ L.
The Preparation of artificial brackish water of salinity 15 %o was achieved by dilution.
To study the effect of acid pre-digestion on degree of enzymatic hydrolysis was at pH 2 and
pH 3 and study the effect of the enzyme profile on degree of enzymatic hydrolysis was
performed using extracts of seabass pyloric caeca that had fed on locust bean, pea and
chickpea.

In total, there were 81 combinations (curves) of different parameters.
The results showed that, such decrease in concentration of the substrate influenced positively
degree of autohydrolysis and degree of enzymatic hydrolysis statistically, for the reduction of
protease inhibitor in the test mixture. The increase of the pH level had a positive degree of
autohydrolysis and degree of enzymatic hydrolysis statistically, the number of splitting
peptide bonds with negative load during the hydrolysis is higher at level PH 8 than in PH7
than in PH6. The temperature has positively influenced on degree of autohydrolysis and
enzymatic hydrolysis statistically that the catalytic property of temperature on the degradation
of proteins, then the reduction in salinity affect positively on degree of autohydrolysis and
degree of enzymatic hydrolysis statistically as a result of increased electrostatic forces.

Thus the various salt ions forming an electric field to bind the charged carboxyl terminus of
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peptide chains. The previous acid digestion for one hour at pH 2 and pH 3 did not
significantly improve the degree of enzymatic hydrolysis due to the low concentration of
substrate per U total acid proteases. The different enzyme profiles of sea bass influences the

degree of enzymatic hydrolysis. The locust bean has higher DH than pea and chickpea.
The ninth grade growing equation is as follows :
Y= f(x)+f(pH)+ f(7°C)+ f(S%o)+ f(TRP)+ f(CHTR)+ f(CPA)+ f(CPB)+ f(P)) =

(21,21* 00931 1 147 2% (19190 4 5 428) + (-23,10 + (1,296 +23,10)/(1+10®>P) + (-
6,783 + (0,2908+6,783)/(1+101%45 7)) + (-12,20+ (0,5186+12,20)/(1+10E%1507)) + (10¢198
+ 1,153*log(TRP U/mg protein,))) + (-23,84 + 9,082*Iog(CHTR U/mg protein,)) + (10( 0,3626 + 0,8114
*Iog(CPA))) + (10(—1,846+6,399*CPB)) + (2’424 - 0,4080 *P).

Further experiments improved pH-stat method for determining the digestibility of dietary
protein experimental diets of different treatment methods pulses (Extrusion and Dehulling)
and dietary protein source (plant and animal) in 4 different ratios of concentration of substrate
per U enzyme activity of total alkaline proteases seabream (1,2ug, 1,8ug, 1,6pug xot 20 pg diet
proteins / U) and the correlation values of the variable parameter NTP which resulted from
the growth equation, one time used autohydrolysis experiment data and second time used the
enzyme hydrolysis experiment data, with results indicators diets with dietary protein
digestibility in vivo in sea bream, the results were positive correlation indicating the accuracy
of pH-stat. The extrusion of chickpea and pea did not statistically different results, the
Dehulling of the chickpeas gave statistically negative results due to the reduction of content
proteins.

Finally, using the pH-stat method for determining the digestibility of dietary protein feeds
prepared one of which contained a recombinant protease enzymes (CHTRI 10,225 U,
CHTRII 36,456 U and TRPII 23,727 U) that has produced from the bacteria e coli in different
concentration ratios of substrate / U (0.5, 0.75, 1, 1.5, 3, 5, 10, 30, 50 pg / U). The purpose of
the enrichment of feeds by recombinant protease enzymes is to increase the rate of
digestibility.

Enrichment of diet with recombinant enzymes had a negative effect on degree of hydrolysis
of feeds proteins in vitro. Also had statistics negative effects on the weight gain of fish,
specific growth rate and the Feed conversion ratio. Possible causes of this negative effect is
the degradation of endogenous enzymes by the added enzymes, the age of fish, the quantities
of the recombinant enzymes, experimental period. the results The correlation coefficient of
the range of the variable parameter NAE, which resulted from growth equation with

biological parameters (weight of fish, SGR & FCR) of seabream in vivo experiment, were
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positive. The effect of the addition of each recombinant enzyme separately in degree of
enzyme hydrolysis of the feed has been investigated. CHTRII gave better grades enzymatic
hydrolysis with statistical differences from other recombinant enzymes but not in relation to
pyloric caeca extract from sea bream. The degree of autohydrolysis of CHTRI and TRPII did
not differ statistically but the degree of proteins autohydrolysis was higher their stats.
In conclusion, the pH-stat method has proved economically and provides results quickly
available and easy to perform. The use of non-linear equations is the ideal method of

treatment results and correlation with other biological parameters.
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