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K)\wmt‘u)\o)\tﬂog (ZsoMOoq)
Ava(mom]m] QU poywv Kot xpno'swv
NEWTEPA EMOTIUOVIKAX SeSopéva

XpnotogI.Tavog, Nektdprog L. Mippettig, Imdvva B. Xvovu, Kwvotavtia I. Tkpaikov*

Touéag @apuaxoyvwoliag kat Xnueias vowkwv Mpoiovtwy, Tunua Papuakevtikrs, EGviko kat
Kamodiotpiakd Iavemotiuo AGnvav, lMavemotnuiomodn Zwypapov, 15771 Zwypdgpov, AGiva

epianynm

H mapovoa avackomnon meplAapuBavel Tig TpEXov-
OEG ETOTNHOVIKEG UEAETEG OXETIKA HE SLAPOPOUG
Topelg ov ypnotpomoteital o {eOAB0G, evay pmopel
VO XPNOLHEVTEL Kol WG BAOT GAAWV TEEPAUATIKOV
KoL KAWIK@OV pedetwv. H amotofivwtikn §paon tov
(edMBou elval yvwot) kat gupuTATA AELOTIOLOV-
HEV 0€ aypo-Blopunxavikd kKot {woTexVikd media.

H voookopelakn xprion tov (e0ABou wg SuvnTika
emPBonONTIKOL £vavTl TOSIKWY QTMOTEAECUATWV
XNueoBepameiag elval TOAD oNUavVTIKY, AAAG PEVEL
va amodelyBel 6Tt o {e6AB0¢ Sev TapepPaivel oTnv
Sladkacio amoppOENOoNG TWV QAPUAK®WY XTLLELO-
Bepameiag kal dev pewwvel Ty PodiabecipotTa
TOVG,.

KEYWORDS: KAtvomtid6A100¢6 (Z£6A100G), amtoTOELVWTIKTY) pEoT), EQAPUOYEC-XPIOELS, (PUPLAKO-

Aoy Spaon

Ewcaywyn

0 ZedMB0g (zeolite) eivat éva 0puKTO TO OVOUX TOU
omolov TpoépxeTal amd TIG EAANVIKEG AEEeLs “Zew”
(Bpa&lw) kot “AiBog” (meTpa), Adyw ™G WSLaitepng
XNUKNGS 8L0TNTAS Tov, Kata T Béppavon Tov oe
vymAn Beppokpacia, 6Tav «léex dnAadn, va avadi-
Sel (ameAevBepwvVel) ATHOUE KAl Gpa VA ATTOBAAAEL
vepoOLlZ,

H Snuovpyia tou amodidetar otnv avtiSpaon
TOU OPYLAOTIUPLTIKOU TETPWUATOS «oPtSlavouy,
IOV ElVaL VA NPALOTELNKO TETPWHA, PE Badacovo
vepd oe Beppokpacia 50-60°C. H Stepyaoia avt &i-
val e€alpeTika Bpadela kat amalt)Onkav SekaeTieg
N KL XIALETIES YL TNV 0AOKANPWOT) TNG KAl ELPAVL-
OT] TOU 0PUKTOV OTT| LOPPT| TIOV TO yvwpilovpe!”’.

0 emoTHOVAG IOV £8WOE TO OVOLA OTA OPUKTA

avta elvat o 2oundog Axel Fredrik Cronstedt, petai-
AgloAbyog, ov To 1756 TApATNPNOE WS TO 0PL-
K16 ZTuABitng Beppavopevo amedevBépwve vdpa-
THOVG, TTPOEPXOUEVOUG AT TO VEPO IOV £(XE ATTOP-
popnoet. To 1840 o I'dAdog petaiAeloddyog Alexis
Damour mapatpnoe 6Tt KpUoTAAAOL TOL ZedABov
umopel vat ameAevBepmOOUVV avaoTPEPLUA TO VEPO,
xwpis va petaBAndein Sourn tous. Eve Séka xpovia
aAPYOTEPA VAKOAVPOTKE 1] SUVAULKT] TOVG LKAVATN-
T Yl avTOAAQYT) KATOVTwy. Apydtepa Slamiotm-
Onke, HETA amoO €€elSIKEVUEVA TIEPAPATA, TIWG OL
ZebABoL popovv va amoppo@ovv GXL HOVOV VEPO,
OAAG Kot peBUALKT Kot alBUALKT aAkoOAN, BevidALo,
XAWPOEOPULO KAl HUPUNKIKO 08V, ZUU@WVA [E TNV
S1ebvn BBAoypapia epimov 30 Sta@opeTIKA GTOL-
xela KoL evwaoelg pmopovv va mpocpo@nBovv amd
Tovg {ed6ABouGL37,

*Tuyypa@iag ywax aAlnAoypa@ia: Konstantia Graikou, kgraikou@pharm.uoa.gr
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Figure 1: Baotk1} ourj {6Ai6ov

Ot Ce6ABoL amavTtovv WG YEWAOYIKA amoBepa-
T 0 6A0 TOV KOOMO, W8lwG 08 METPWUATA TOV
UEPIKA 1] 0TO OUVOAD TOUG €XOUV NPALOTELOYEVT
mpoédevon. OL puowkol {edABol moAY omdvia &i-
vat kaBapol. AvoaduTtikotepa, elval KpLOTAAAKAE,
EVuSpa apYLAOTIUPLTIKA GAXTA KATLOVTWY AAKOAL-
WV Kol OAKQALKWOV YOLWV, IOV ATTOTEAOVVTAL ATt
tetpdedpa Si0,* kat AlO,® mov ouvSéovtal pe Ta
atopa ofuyovou. Eldikotepa, n PBaocikn Sopkn
povada toug elval éva meplodikd MAEYpa aTdpwy
mupttiov Tov TePLRAALovTaL aTd TECOEPU ATOUA
o&uydvov, €10l woTe va oxnpatifovtal tetpasdpa,
OTIwG otV Kabap1 pop@n tov Soéetdiov Tov mu-
pttiov, Tov yadalia. Ztoug (edALB0OUG HEPIKA GTONA
mupttiov £xouvv avtikataotabel amod Atopa apyt-
Alov, Tov €xouv éva NAekTpOVIo AlydTEPO aTd TO
mupitio. ‘Etol yix va StatnpnBel n Soun twv te-
Tpaedpwv xpeldletal éva €MIMALOV NAEKTPOVLO,
TOU OUVELCEQEPETAL ATIO €val ATOHO vaTpiov, TO
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omoio ep@aviletal BeTikA PopTIopPéVOo Kat Bploke-
TaL 0TO «TAEYpa» TG Soung. Me autd Tov TPOTO
Snuovpyovvtat tetpaedpa (eOAOwVY pe ToKIA
StevBeTioewv 0TO YWPO, oXNUATIlOVTAG TIOAD Y-
POAKTNPLOTIKEG KOLAOTNTEG (TOPOUG) O pLa HEYAAN
TOKIAl peyeBwv kal yewpeTplag. XTIG xapaktn-
PLOTIKEG AUTEG KOLAOTNTEG (TTOpOLG) TTaytSevovTal
éva 1 TEPLOCOTEPA POPLA VEPOU, HE ATOTEAEOUQ
va oxnuatiovtal évudpa popLa, PE TO VEPO VA UNV
Bploketal oe ouykekpipévn avaroyla. Adyw ng
Topwdovug Soung Toug ot {edABoL potdlovv pe dia-
TPNTOVG KOTIOYYOUG» 1] AKOUT] KL LE EAXPPOTIETPA,
OV OUWG SLATNPOVV GTO AKEPALO TNV AVTOXN KL
OKANPOTNTA TWV aVOPYAV®WV VALKWOV. ZTN @Uon
QATAVTOVTAL TIEPLOCOTEPA aTO 45 (61 (e0ABwWV.
Ot {edABoL Tov gpavifovtal cuxvoTepa elvat ot
KAWVOTITIAOALB0G, popdevitng, xafalitng, avaAkipui-
™6, @LAALITNG, eplovitng kat evAavditng. Evpute-
PEG XPNOELS KL EQAPUOYES BPIOKEL O KALVOTITIAOAL-
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IMivakag 1. ApytAoTTUpLTIKG HOPLA KALT] XPT)0T] TOUG 6TV LATPLKT) TIPAKTIKTY). PUGIKOXUKA Yo pa-

KTNPLOTIKA KOl OEPATTEVTIKEG EQAPUOYEGLS16

ApylloTupLtikd popra

KAwomtiddA0og
(Clinoptilolite)

DUGLKOYT KA XAPAKTNPLOTIKA

Puok6s LedAB0G, OTIOV 1) KPUGTAAAKT Sopr| aTTo-
tedeitar amo Vo tetpdedpa Si04 kat Al04 cuvde-
Sepéva pe Seopovg oguyovou.

H Sopn) exet moAdovg kevolg xwpoug (Ttdpoug) Kat
KavdAla 6TIou pmopovv va Bpiokovtal Katiovta

OEPATEVTIKEG EQPAPHOYEG

o AlaTi}pn oM AVOCOTIO TIKOV

e [ooppotia pH Tov cdOpATOG

o EAdttwon eAevbepwv p{omv

» ESoudetépwon kat /M eldttwon emiBAaB v ov-
oV (Toévav, Bapéwv petddAwv, addtwv apw-
viov, vitpo- Jauvov)

e BeAtiwon 0&uyovwong twv Lotohv

o Aéyepomn avamAaon§ Tou SEpHATOG 08 TPAUPATA,
0VAEG-payddeg, epuBpdTNTa- Seppatikovg epedi-
GHOVUG, akun Kot Pwpiaon

KoL popla.

Koxkia Staotdoewv <2 pm Stapétpov

Apytrog (Clay) LOVTOAVTOAAQKTIKES LKOVOTNTES
Kot oVUVTNEN KATLOVTWV.
KaoAivns (Caoline) [IpooxwaoLyevEG TIETPW A ATIOTEAOVLEVO KUPIWG

Bevtovtl: Bentonite , , )
ms ( ) vTpoptAAovitn, acBEatio Kat vaTplo.

0067 a@ol éva amod ta facikd Kot BepeAlaKd oTOL-
XEla TOL €lval 1 EMAEKTIKOTNTA TOV OGOV APOPA
ota Bapéa pétarda. O kKAVOTTIAOALB0G atoppoP&
mpwta to Kalolo, petd to MéAuBSo, votepa tnv
Appwvia, To Natplo, to Xtpovtio evw, to Kaduio,
10 X0oAk6 kat Tov Yeuddapyupo ta amoppo@da oto
(810 emimedo.

0 gUTELPLIKOG KAL O KPUOTAAALKOG TUTIOG TOU KAL-
VOTITIAOALB 0V, TOU TILO YV WG TOU ATO TOVG PUGIKOVG
{e6ABoug, eivar: (Na,K)20¢Al,0,¢10Si0,+8H,0 kat
(Na,K,)(AlSi, 0.,)¢24H,0 avtiotoxa. Ta 6vta
otnv mapévheon eival Ta avTaAAGELLA EVW TR VTIO-
Aot elvat Ta Sopka otolxela, Ta omola padi pe to
o&uydvo, oxnuatifovv Ta TeTpaedpikd mAaiowa g
KPUOTAAAKN G SOUNG. ZUVOTITIKA GTOUG KPUOTAAAL-
koUG ZedABoug 1 oxéom Apytiiov kot Mupttiov:O-
Euyovou eivat oxeddv mavtote 1:2. O (edA100L WG
QAPYLAOTIUPLTIKA HEAT TNG OLKOYEVELAG ULKPOTIOPW-
SWV oTEPEWV, EMLTPETOVV TN SLEAEVCT] OVGLOV ME

amd KaoAw{Tn, éva 0pUKTO TLPLTIOU TOL apyiAov.

0pukTo apyilov oxnuati{opevo Kupiwg atmo po-

o BeAtiwon ¢ yevikig katdotaong e vysiag

* Yoo 8non-cvyyxopnynon, o€ TaBoA0yLKES Ko
TAoTAOEL, OTIWG 6TOV Kapkivo K.&

o EAGTTWOoN £UUEC WV TTAPEVEPYELDV XN HELOOEPQ-
Telag kat axtvobepameiog

o AVTLALILILOPAYLKO

o [QOTPEVTEPIKES SLaTAPAYES

* QepATEVTIKN QVTIHETWTILON 0&eiag Sidppolag
DapPakKeUTIKO €KE0XO0 (AVTLHUKNTIAOIKOV KAl
QAVTL-EUETIKOV @APUAKWV)

o Ye Slatteg, o€ TApAAANAN xprion pe YA, ue
OKOTIO TNV ATOUAKPUVOT] TOU TEEPLEXOUEVOU KAL

TWV BAEVVOV TWV EVTEPWV

ouYKeKpLUEVO PEYEDOG e amoTEAEOUA VA TagLvo-
povvtal cVp@®va pe to PEyeBag tov. 'Omwg eme-
ENYNONKE 0 KPUOTAAAKOG OKEAETOG TV ZEOAOWV
elvat n Baoikn attia ya TN pkpomopwsdn- omoy-
YO8N VEN TOVG UE TA XAPAKTNPLOTIKA Keva. Emi-
ong A0yw TOU apvnTIKOU @opTiov TOUG oL TOpPOL
autol KataAapfBdavovtal amd KaTovTa Kol popla
VEPOU, KAl HE AQUTO TOV TPOTIO ATTOKTOVUV UEYAAT
QVTAAAQKTIKY KOVOTNTA LOVTWY, KAl EEALPETIKN
TpoopoPNON KAl ameAevBépwaon popiwv vepov. To
péyloto péyebog g ovoiag ov umopel va S1EABeL
atd Tov {e0A100, eapTATUL ATO TIG SLKOTACELS TOV
KavaAlov. Ot @uotkol Kot oL GUVOETIKOI, EUTTOPLKE
XpNotpoTolovpevoL {eoABotL wg ToPwEN VALKA, Xa-
paktnpilovtal amd TNV IKavoOTnTa Vo amoBAAAovv
Kat va mtpocAapfdvouy vepo (mepimov to 30% tou
Bdapoug Toug) e AVTIOTPETTO TPOTIO, KAL VA AVTOA-
AAGGOLV KATLOVTO-XWPLG ONUAVTIKEG AAAAYES 0T
Soun toug”8.
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Mivakag 2. MeptBardovTikeg peA£TeG (E0AO WV

Amotedéopata

EAdttwon 25% tng avamtu-
&ng A.niger xat B.cinerea o€
1000 mg dm-* MoAvRSov,
oxe806V AP AVAGTOAN TG
avarntuéng tov F. culmorum
0€ OAEG TIG GCUYKEVTPWOELG

BiAoypa@ikég
avaQopEg

Harris & Birch 1985¢

E@appoyn Zuykévipwon {eodifov | Asiypa
Apdon kAvomTiddABov Aspergillus
£vavTL ToEIKOTNTAG niger, Botrytis
poAUBSov ZeoABog 3% cinerea kat
(100-500-1000 mg dm® Fusarium
o€ HUKNTES culmorum
Apdoeig oidnpo FeZW 5% CebABov .
Eugl 1

{e6MBov FeZW Yl 3 dpeg ugtena graciiis
Apdoeig {edABov oV
ATIOPLEAKPLVOT LOVTWV , ,

ALO D
appwviov NH,* [€XINTTY VTOX WO
amo QUTOXLWUA
Apdoeig (edABov
gy amopaipuvon 25% (eoMBog DuToYWHA

Bapéwv petdAiwv
amo EUTOXWUA

Xpnioeis - EQappoysg

Ot Ce6ABoL xpnolpomolovvTal eVPUTATA GOV VTO-
OTPWOUATA AVTAAAAYNG LOVIWV OE OLKLAKEG KAl
EUTIOPLKEG CUOKEVEG KaBapLlopov vepo), otn xnueia
WG «poplakoi NOpoi», awov udvo popLa Pe CLYKE-
KPLUEVO oxNua Kat Eyebog ptopolv va TTEPAGOLY,
oav mayideg poplwv, MOTE AUTAE va pmopovv oty
ovvéxela va avaAvBouv. Ot (edABol gxouv emiong
™ Suvatotta va Staywpifovv pe axpifela kot
e€elSikevon Ta agpla, oUUTEPIAQUBAVOUEVWY TWV
vdpatuwv, CO,, SO,. Exouv gupeia xprijon ot Pro-
unxavia, otnv poctacia Tou TEPIRAAAOVTOG, OTIS
XOVOKaAALEPYELEG, TN YewpYla, TNV KINvoTpo®ia
KOl TNV Tpkny amd 1 dekaetia tou 1960 wot
petal.

Tswpyia

TN Yewpyla, 0 KAWOTTIAOALB0G XpnoLloToLeital
vy ™ BeAtiwon tov e8d@oug. Asttovpyel wg pa
Tnyn mou ameAevBepwvel pe apyod puBud kdAlo,
evw av oto (ed6ABo £xelL mpooTebel appwvio, TOTE
éxeL mapopola Asttovpylia, amodeopevovtag alwTo.
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TIOU peAeTHOnKay

EAdttwon evSokuTTapik®v
ovykevtpwoewv TBTCI (22.50
ug/g amovoio FeZW évavtt
7.53 pg/g mapovoia FeZW)

Ohta etal. 2001"

amopdkpuvon NH, katd 98%

, ., Liu & Lo 20011
emti ouvoAKov Gykov

amopdkpuvon £€wg 12% Co,
27% Cu, 14% Cr, 30% Fe, 40%
Zn, 55% Pb ka1 60% Ni

Zorpas etal. 20027

Ot Ze6ABoL pmopovv emiong va Spacovv cav pub-
HOTEG TNG TTOCOTNTAG VEPOL, KABWG pmopolv va
amoppo@noovy pExpL To 55% Ttov Bdpoug toug ot
VEPO KOL HETA VX TO ATEAEVDEPWDOGOVV AVAAOY A LE
TIG AVAYKEG TWV QUTWV’.

Ot Ce6A1BoL oLYKpaTOUV SLAPOPES AEPLEG OVTIES
atd Bopnyavikd amdBANTA SPWVTAS WG ATTOGUNTL-
K& @idtpa. Evw emeldn) etval tedeiws aBrapels, mpo-
otiBevtal oe {WOTPOPES YLa Vo ETUEVOUV TOSLKEG
0VOIEG UIKPNG HOPLAKNG LAJAG ATIO TOV 0PYAVIoUO
Towv {Owwv. Emedn Statnpolv v kavotnta 8¢-
OMEVOTG HIKPWV HOPIWV AKOUN KAL HEGH GTO VEPO,
TomofeTovvTal oTa eVUSpEia Yl va cLuYKpaToUV
™V Al IOV TAPAYETAL ATO TOV LETABOALOUO
Twv Yaplwv. H eukolria el6660v ovolwv ocuvodeve-
TALKAL A0 OXETIKN EUKOALn €E080V, pe BEppavon 1
petafBoAr ¢ mieong, omdte oL {edABoL «adeldlovv
Kal kaBapilovTa Kal HopovV va ETAVAXPTOLLO-
momBovv. O Te6AB0G pe TIG KAAVTEPEG BLOTNTES
elvat o kAwvomtiddAiBog, ou Seopevel emiong Ba-
KTNPLA, LWOKNTEG, aéPLa, AVOPYAVES, OPYAVIKESG KoL
OPYOVOUETAAAKEG EVWOELS Kal puBuilel mpog To
oL8éTepo T 68V KAl aAKAALKE £5apn 0.



$®APMAKEYTIKH, 28,1V, 2016

PHARMAKEFTIKI, 28,1V, 2016

APOPO EINIZKOITHXHY | REVIEW ARTICLE

Mivakag 3. MNetpapatikég peA£Te in vivo {£0Ai00v

E@appoyn

Emmtdoetg ouumin-

POUATOG SLATPOPNG HE
KAwomTiddABo

Avtiavoupikn 8pdon
KAwomTiAdABov Kat
oLVOETIKWOV LEOA BV

[Ipootaoia éva-
VILUToNoBECTIALL-
ag, KETWONG He xprion
KAvoTTiAdABou

Emdpaoeig g
Bloxatavoprig
Padievepyov Cs-137

Emi§paon ouumin-
pwpatkng Slattag pe
KAWOTTIAOALB0

Emi§paon kAwomtiA6-
ABov oV EAGTTWON
TWV CUYKEVTPWOEWV
APAATOELV DV

Emdpaoeig
KAwoTTiAdABou
o€ aplatotivwon

AvEnon Brodabeoipod-
TNTOG TUTPLTIOV ATTO
[€YNN)

AvTIOEELS WTIKEG KAl
VEUPOTIPOOTATEVTIKES
Spaocelg
KAWOTTIAOALB 0V

ZUYKEVTPWOELS
{eoAifov

50 g/kg
KAWOTITIAOALB0

Yo 28 npépeg

KAwomtiddAbog kat
ouvOeTikoi {edABoL
(Naz)

3% yia 31 nuépeg

KAwomntiddAbog 2.5%
WG CLPTAT pw LA Sla-
TPOPTG KTNVLATPLKY
Xpriong katnpepfola
xopfiynon 200 gr

50 g/day
owdnpolediibov
(ZEOFe)

KAwomtiddAiBog
1.25%
kot 2.5%

50 g/kg
KAwoTtiAdABo
yia 4 eBSopupddes

HSCAS 5 g/kg kot kAL-
vomTiAOABov5 g/kg

Zeolite A 30 mg/kg,
sodium aluminosilicate
16 mg/kg, magnesium
aluminosilicate 20
mg/kg kot aluminum
hydroxyde 675 mg/kg

0.6 -1.25-2.5ng/ml
KAWVOTTIAGALB V.
T 5 pveg

Asiypa

120 kotéTOVAQ

Weanling
Landrace X
Yorkshire
Xoipot

Booedn

[popata

52 Holstein
TUTIOV ayeA&Seg

40 veoyévvnta
KOTOTOVA

Apoupaiot

12 okvAoL
beagle

TovTIKo{

Amotedéopata

ZNHAVTIKE ATTOTEAEGHATA TWV G-
UTANPWHATWV SLATPOPNG, WG TTPOG TOV
aplOpd QUY OV, TO TTX0G TWV KEALVQ®V,
mpooAapBavopevns tpopng (P <0.01)

Meiwon twv emmédwv Cd

(petd v xprion {eoAiBov 11.4 ppm
£vavtt 16,6 ppm xwpis Aym) Xwpig
TPOTIOTIOWOELG OTA ETUTESA NTIATLKOV
Fe. AU&non Twv oUYKEVTPWOEWY Zn

(P <0.001)

[Ipootacia évavtivmoaoBeotiatpiag
Kol KETWONG LETA TNV Yévva. BeAtiwon
(200 gr/d) avocoloyikng amdkplong
eppoiiaopévwy ya E. coli Booet§wv H
£L00YWYN] TOV GTO TIPWTOYAAX VEOYVDV
UELWVEL TNV GLXVOTNTA SLAPPO LKWV
CUUTITWUATWV

Me{wom TwVv CUYKEVTPWOEWY LGOPPO-
Tiag Tov Cs-
137 amd 15 £wg 50 @opég

OLOUYKEVTPMOELS IOV EPEVVIONKAVY
Sev elxav apvnTiky emimTwon oTig ov-
yxevtpwoelg Cu, Zn kat Fe otov opd
TV ayeAddwv

Avy6tepn peiwon g katavailwong
TpoPiLwy (6%) otnv opada Tov eAGL-
Bave kAo TIAOALB0, WG TTPOG TNV OULA-
Sa edéyxov, (14%), pe TapdAAnAn av-
&non tov cwpatikoL Bapoug (8%), ot
oxéon pe v opdda edéyyov (27%)

A&1610yn BeATiwon apatoloyk®my Kot
Boxnuikav tapapétpwy (P< 0.05)

0 Ze6ABog A abénoe onpavtikd to Si
oto mAdopa (9.5 + 4.5 mg hr/L + SD; P
=0.041)

INpavtikny peiwon kuttapikov Bava-
TOU EMAYWWUEVOV ATIO ATIO 0EELSWTL-
k€6 pigeg (ROS) (P < 0.001); peiwon g
mapaywyns ROS ota prtoxévépa (P <
0.001); onpavtkn adénon dpaong St-
OLOUTAONG OTOV LTTOKAWTIO TIOVTIKMV
(P <0.001); peiwon twv emmédwy apv-
Aoet Swv mAak®v (P <0.05)
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EmiSpdoeig {eoAibov

A&loAdynom kap-
Kwoyovou Spdong
KAvOTTIAOAB 0V

A&loAdynon awpootatt-
K1G 8pdong mpoidvTwy
KAwomTiA6AB0ov (QC
kat ACS)

Avaotolr| pedavoyéve-
ong pe xpriomn {edAbov

AvtiSappotixn §pd-

on MetafoAég emiméSov

allatokpl,
TAAGHATIKOV VW~
80Y6VOoL & OAKDV
TPWTEV DOV

Emdpdaoeig oupminpw-
HAT®V SLaTPoPNG e
KAvoTTIAOALB0

EmiSpdoelg kKAVOTTIAG-
ABov oV avaoToAn
KOPKLVIK®OV KUTTAPwV

150

ZUYKEVTIPWOELS
{eoAifov

1 g/kg tedABov
(61%
KAWVOTITIAOALB0V)

0,30,60mg
KAWOTTIAOALB 0V

QCand ACS

ZeoMBog 4A
0.16-100

pg/ml

1.5% wat

3% KAWOTITL-
A6ABovL YL 6
eBSopadeg

0.5% Kat 1% KAt-
VOTTIAOAB 0L YL
45 nuépeg

85% KAWVOTITIAG-
ABou yia 24 wpeg

Asiypa

Apouvpaiot

100 Apoupaiot

32 Yorkshire
Xolpot

B16F10
Kottapa
UEAV DO PLATOG

30 veoyévvnTta
mpéPata

200 koTOTOVAX

Kottoapa
[vooapkmpatog
TIPOEAEVOTG
TIOVTLKOU),
MkpokutTapikd
Kapkivwpo, kKOTTo-

PO TIAYKPEATLKOV K-
KLVOUATOG avBpoTiL-

VNG TIpoEAEVONG

Amotsdéopata

ZNHAVTIKY HElwOT avVaoTOATG XOAWVE-
OTEPAONG AVAGTOA OE SLAPOPETIKOVG
1otovg (P <0.001)

ATovcia KapKVoyOvoU Kot 0yKoyo-
vou §pdong kAwomTiddABov o€ dpya-
Va KALLGTOVG

EAdttwon awpoppayiag oTig opades
oV eAGuBavav {e6ABo (7.4% QC kot
10.3% ACS),

oe oxéon pe v opdSa ov eAapPave
KAaowkn Bepameia (22.3%); Tapdtaon
TOU XpOVoL BavaTtov oTig opudSeg Tov
eldppavav {eoABo (188 min QC kat
194 min ACS), o€ oxéon pe v opdSa
oL eAdpPave KAAoIKE @apuaka (ow-
&nomn katd 4 wpeg ™G ovvoAwkrg emiPi-
WoNG Twv opdSwv Tov eAdpBavav Leod-
ABo QC (P <0.02)

EAdttwon pedavoyéveons (P < 0.001)

Meiwon g BapVtntag eppavildpevng
Suappotag (P <0.05)

EAdttwon pikpoBLaxis Aolpwéng eveé-
pwv (P <0.05); avénom pubpov avarmtu-
&ng (P < 0.05); avénon ocwpatikol Ba-
poug (P < 0.05); avénon emmédwv n-3
TIOAVAKOPESTWV MTTaPwV 0E€wV (P <
0.05)

Atloonpeiwt pelwon Tov apldpov Twv
0pATWV KUTTAPWV, TNG cUVBeon g DNA,
™m¢ dpaotikdtntag EGF-R, pKB/Akt
kot NFKB (P <0.01)
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ZUYKEVTPWOELS

{eoAifov Aetypa

E@appoyn
EmiSpdoeig tou kAwvo-

TTAOMB0ov ot BeAtion- | 2% KAVOTITIAG-

on e katdotaong g | ABov yia 2 nué- ,

30
vyelag kot tnv mpoAndm | pegkarywx 14 nooxaptx
MAnmpLicewy péow NUEPES

HUKOTOEWV WV

1% ot 2.5% KAL-
vomTiAéABov

Empaoeig kAwvomti-
A0ABov o€ KAWIKN

KETwon yia 4 eBSopadeg
Emdpaoeig kAwo- 15 g/kg kAwo-
TTAdMBov Evavtt TTIAOALB0L Y 576 TOLAEP KK
agAatoéikwong 42 nuépeg
ZeoMBog 4A
Emdpaoeig kAwomtidd- | 0.16-100 0oL
ABov ot TEYM ug/ml X0tp

Brounyavia ynuikov kat kauoiuwv

Ot e@apuoyés twv (edMBwv ommpilovtat otnv
BLOTTA TOUG VA KATHAVOUV OPLOUEVEG XTULKEG
aVTISPACELS, OTWG KAl oTNy 8LOTNTA TOUG Vo Ka-
TaKpatolV - TIPOGPOEOUVV OPLOHEVA Hopla. XTm
Bounxavia Twv kauoipwv XpnoluomolovvTal ot
KATOAUTIKEG 1810TNTEG Twv (e0ABwY ya T Ta-
paockevn Beviivng amd opukTédala, evw otn Plo-
punxavia Twv omoppUTIAVTIK®VY XPToLHoToLelTal
N W TA TOUG va TPOCPOPOLV WOVTa aofeoti-
ov amodidovtag wWvta vatpiov, pe amoTEAEOUX
VA AmOCKANPUVETAL TO VEPO TOU TAUGIHATOG.
AAeg xpnoels Twv {eOABwWV elval 6TV KATACKELT)
KATOAVTWV QUTOKLVITWV, IOV GUVTEAOVV TNV Ka-
TAKPATNOT) KL £E0VSETEPWOT TOV VITPLKOV 0&eLSiov
(NO), kat otV Tapaywyrn o§uyovou yLa LaTPLKn Xp1)-
o1, LEOW TNG ETAEKTIKNG TTPOCTPOPT OGS TOU Al TOV
™6 atpoo@apagho,

H ypnjon tov {e6A100v 6TV KTNVOTPOQYi

[ToAAol epeuvnTéG €xouv amodeifel OTL a pKpn To-
o0 Ta (€0AB0V OTIG (WOTPOPES WG EVIOXVUTIKO 0N
Statpoen Twv {wwv (dAoya, Booeldn, atyompofata,
TIOVAEPLIKA KL Xoipoug), BonBdel oy TaxUtepn ava-

52 Holstein ayeAadeg

, B >

Amotedéopata B Loyp'aq)ucsq
aVaQopPEs

OLTLpég Lvwdoydvou 6Tov 0pd TOU TIAG-

opaTog, oAkig Aevkwpativyg, Prita Mohri et al

KOULYGQILHO GOALPLV®V TAV OT|LOVTLIKE 200816 ’

VYMAOGTEPEG PETE aTto 14 npépeg
(P<0.05)

A&loonpueiwt eEAdTTwon KETwong
(P <0.01) katotig Vo xopnynbeioes
OUYKEVTPWOELG KAVOTITIAGALB OV

Katsoulos et al
2006"2

0 aptBpdg Twv TpooPANBEVTWY KOTO-

TIOVAWV KL TWV EKQUALGHOV OE OpY Q-
V& Toug N Tav oNpavTKd petwpévog (P
<0.05)

Ortatatli et al
20053

Ot {ebABot avEGvouy TV TETTIKOTN-
TO BPETTIKMOV OTOLXEIWV HELOVOVTAG
™V TaxVTTA LETAKIVIONG TNG TPOPNG
OTOV TEETITIKO OWA VX

Subramaniam &
Kim 2015*

TITUEN TOUG, TNV aENGTN TG TTAPAYWYNS KPEATOG, YA~
AQKTOG, UYWV Kot OAWV YEVIKA TwV TIPOIOVTWY TOUG
KL GUYXPOVWS TA TIPOPUAACOEL amd SLa@opoug -
BAaBels Tapdyovtes, TPOOEPEPOVTAG TOUG KOAT Uyeia
HE aTOAUTA (PUOLIKO Kol akivEuvo TPOTIo TOGO Yl Ta
(81, 660 KoL Yl TOUG AVOPWTIOUG TIOU KATAVOAWDVOUV
T TTpoiovVTH Tough 12,

H emAdyela vtaoBeotiatpio Kat n KETwom elvat amd
TO IO KOWA HETABOAKE VOO UATA TWV YOAXKTOTIO-
paywywv ayedddwv. Ta teAsutaia xpovia, £xet Siega-
XBel €vag onpavtikdg apliuds EpeVVMV LIE GKOTIO TOV
EAEYX0 QUTWV TWV aohevelwv pe T xprion (edAbwy,
w¢ TPOcOeteg VAeg {wotpopwv. Ta amoteAéopata
TWV TEEPAUATWY QUTWV VAL TTOAD EATILE0OPA, POV
éxel mapatnpenOel onuavtiky pelwon ™G ERPEAvVIoNG
vTtaoBeotlopiag Kot KETWongG, aAAG amalteital Tepat-
TEPW £PELVA YLK VO KABOPLETOVV 0L akpLBElG pnxovt-
opoi §pdong Twv {edABwV!2.

Ta pnpukactikd (fooeldn, TPoRata, KAToIKESG KATL.)
SlBEToVV HIKPOOPYAVIGHOUS GTO GTOUAXL TOUG TTOU
HETATPETOUY TO [ TpwTEVIKG alwto (NPN) o ap-
Hwvia KoL 0T CUVEXELQ TNV AUPWVIX € apvogea, Ta
omoia cuvBéTouy TepaTtépw TpwTeives. H mapovaoia
VYMA®V avoA0YLOV UN TIPWTEWVIKOV a{TOV TNV OlTL-
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: 2 7 q TxeSiaonog
MaboAoyia Adoeig LeoAiBov  Asiypa ,
Y ¢ YR lerérn
Avowt tu-
Megamin XOULOTIOUN E-
Avoocokata-oTo- 3.6 g/day Ko.u ’ Vi EAEVX?-
v Lycopenomin 61 aoBevelg | pevn peAet
il 1.2 g/day ya 6 (controlled
£w¢ 8 efSopadeg open-labeled
study)
2000
Kapkivog MULTIZEO Med , N.d.
aoBevelg
Emumntdoelg tov TUXALOTIOW PE-
KAWoTTIAOALB 0V v, SLmAG&-Tu-
o€ eV600KOTIL- Absorbatox™ AN eley-
K& apvnTikn ya- 24D 25 aoBeveis | xopevn pe
OTPOOLoOPAYL- ELKOVLKO Ap-
K1} TaAwSpounon pako (placebo)
ENGORD peAETN

ATmtotedéopata

Inpavtkny abinon Aep@okuttd-
pwv CD4+ kat CD19+eddtTwon
CD56+ (Megamin); onpavtky av-
&non Aspgokvttapwyv CD3+
(Lycopenomin) onpavtiky pei-
won Agp@okvttdpwyv CD56+
(Lycopenomin);

Amovoia avemBVpnTwv Spacewv

BeAtiwon 100% tng peTa-ynueLo-
Bepamevtikng BAevvoyovitidag,e-
Adttwon 70-80% o€ oupmTOHATA
yaotpitidag, epétwv kat Stéppotag
Kal pa pkpn BeAtioon otig yevi-
KEG eEETAOELS AlpaATOG

Meiwon coBapdTnTag TwV ov-
pUTT®RdTwY Kaovpag (kavoov),
Svopopiag kat ToOvou kata 44%,
54% kot 56% avtiotoya (P <0,05).

BiAoypa@ikég
aAVaPOpPES

Ivkovic et al. 2004 32

Laurino etal. 2015*

Potgieter etal. 20143

o1 TV {OwV SNUoVpYEl HEYAAEG TTOGOTNTEG AUUWVI-
A IOV ATTOPPOPOVVTAL ATIO TO A KL 08N yoLV o€ St-
QPOPOTIONOT) TNG LEOPPOTIAG TWV 0EEWV TOV AUATOG.
0 @uokdG {edAB0G, COUPWVA PE TIEPAUATA, EXEL TNV
BLIOTNTA VA TIPOOPOPA ETUAEKTIKA PEXPL Kat 15% v
AUUWVIN, PE XTTOTEAECUA VA HELWVEL TNV TOEKOTNTA
™G ouplag KAt va BeATiwvel v a&looinomn g ovplag
WG TIPOSpopT ovaia GVUVBEGNG TIPWTEIVDV.

Ta cvumAnpwpata Swatpogns pe {eoio (0,75%
N 1,5%) mou xpnowomomfnkav o€ KOTOTOVAX TIOV
EKTPEPOVTAL VIO TNV TIApaywyn KPEATOS (KOTAOTIOUAX
TIAXUVOTG) LE QVETIAPKT) 1) Oplaka eTtiTteda aoBeotiov,
glxav w¢ amotéAeopo v avénon g acBestomoinong
TwV 00TWV. Katd ovvémela, n evowpdtwon (e6ABov
0N SLATPOPT] TWV TIOUAEPIKWV OOKEL EVEPYETIKT) ETTI-
Spaon o pelwon g eppdviong Suoxovdpomiaciag
oTa oS Toug 314,

DapUAKOLOYIKES SpaoeLs aTOV dvOpwTO

Ao v Sekaetia Tov 1960 yivovtal moAvapBpeg
peAETeG OV eMIPBERawVOUV Ta OQEAT TNG XPNIONG
Tov {e0ABOL GTNV LATPLKT, TNV 0SOVTLATPLKT KAL T1|
@appakooyia 2,

152

ZUVOTITIKA €XOLV XpNOLUOTIOW OEl:

e 21NV 080VTLATPLKI] 0 OKEVATUATA OTIABWONG TWV

Sovtiwv K.&

e YT XELPOUPYLKN WG EMOVAWTIKO TPAVHATWY, GTU-

TTKO K.&

* XTN YOO TPEVTEPOAOYIN WG CUOTATIKO TIOU HELWDVEL
™MV 00 TNTA TOU YAOGTPLKOU TIEPLEXOUEVOL
o T TTAPACKEVT] QAPUAKWV HE avTISLApPOiKES LOL-

OTNTEG K.0L.

AvoAvuTtikoTepa, ToAAEG amo Tig Toiveg Kal Ta fa-
pEN HETOAAQ IOV LVTIAPYOLVV 0TO TEPLREALOV (AdYw
Bopnxavik®v amofAtwv oto £8a@OG KAl GTOV
v8podpo opilovta) mepvolv GTNV TPOPIKY OAV-
olda. Ta Bapéa pétadda (my. poAvRdog, apoeviko,
VEPAPYUPOG, KASLLO, VIKEALD) CUGCWPEVOVTUL GTOV
opyaviopd (Amoxkvttapa, tpixes, KNX) pue Suvvato-
T TPOKAN OGS XPOVIwY acBevelwv. O (edAB0G wg
poplakds NOpdg umopel va emitpemnel  Séopgvon
Bapéwv HeETAAAWVY, TOEvWV Kal eAeVBepwVv pLlwV
amod Tov opyavioud, eva Sev éxel emiSpaon (avti-
otolyn Seopevon) ota eMIMeSA TWV NAEKTPOAVTOV.
Oplopéveg €pevveg amodeltkviouy Twg ot {e6Abol
pumopolv va xpnotpomomBolv w¢ TPocOETIKA TNV
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Bepamela Tou kapkivov, evw £xel Bpebel wg ot
pop@En ToLSPaAS yla EEWTEPLKI XP1)OT, LTOPOVV va
EMLTAYVVOLV TNV ETOVAWOT TANYWYV, AoV elval Kat
avTiaktnplaKol Tapayovtegs.

Ot agpAatoéives (togilveg TTov TapdyovTal Kupiwg
amo tov puknta Aspergilus flavus kat evtomifovtot
o€ aQUENUEVEG CUYKEVTPWOELG oUXVOTEPA OE Snun-
TPLAKA Kal ENPovg KapTovg, OTav 0L GUVONKES TTapa-
YwYNs kat @UAagNg Toug Sev eival opBEg) abpoloti-
KA TIPOKaAOUV NTATOTOSIKOTNTA, Kippwon evw elvat
eEALPETIKA KAPKIVOYOVES YLt TO Nap. Emiotnpovt-
k&G in vivo peléteg Seiyvouv 6TL 0 {e6AB0G amoppo-
P4 TI aAaToEiveg Kal KUp{wG BEATLWOVEL TN GUVOAL-
K1 vyela. Adyw adinong g ouxvotntag HoAVvVong
TWV SNUNTPLAKWOV KAL TWV {WOTPOQWOV HE HUKOTO-
Elveg, 1 TTPOGHN K TTPOGPOPENTIKWOV OVGLWY, OTIWG O
{e6MB0¢ (KAvomTIAOAB0G), €xouv xpnotpoTonOel
pe emtvyxia wg ToPwSOT KPUOTAAAIKAE VALKA TTOV Sé-
OUEVOLV KL ATIOHAKPVUVOLV TI§ puKoTodives. O (ed-
ABog eivat TTpoidv eykekpLuévo amd v Evpwmaik)
‘Evwon wg mpdoBeto {woTtpo@wv, yla Xp1jon o€ op-
VIOOTPOPIKEG KL XOLPOTPOPIKEG LOVASEG aKpLBWG
WG SEGUEVTIKO TV aAaTtoévovit

HepiBardrovtikég peAéteg

Ou Harris & Birch (1987) peAétnoav kaAAigpyet-
€G puKkNTwv (Aspergillus niger, Botrytis cinerea Kot
Fusarium culmorum) ot tn §pdon Tou KAWVOTITIAG-
MBov (3%) oe tofikdtnTa poAvRSov (Pb) (100-500-
1000 mg dm®). HapampnOnke peiwon 25% g
avaoToAG avamtuing Twv A. niger kat B. cinerea o€
860¢e1g 1000 mg dm™ poAvfdov kat E culmorum og
OAEG TIG TEPAUATIKEG CUYKEVIPWOELS LOAVBSov. O
UMYoVIo GG Spaon Tou KAoTTIAGABoL Baailetal
oTNV amoppd@non Tou PoAURSov, 6TIou Adyw eAAT-
TWONG AVTIOTOLXA TNG OCLYKEVTPWOTG EAXTTWVETAL
KaL 1 HUKNTIHOLKY ToéikotnTal’.

Ot Ohta et al. (2001) peAémoav kuttapa Euglena
gracilis mov €&€Becav oe poAvvom pe tributilin
chlorine (TBTCI) 100 uM kot 5% o€ o1dnpo-JedAL-
0o (FeZW) ywa 3 wpeg. O FeZW gldttwoe TN ouyke-
vtpwon TBTCl and 22.50 o¢ 7.53 pg/g. Elvai mpopa-
VEG OTL 0 0181p0o-Le6AB0G pmopel va xpnotpomotnOel
QTIOTEAECUATIKA OE ATMOTOE(VWOT LOAVGUEVOL Voa-
106 amd Bapea pETaAAal®.

Ot Liu & Lo (2001) amédeiav avtiotolya kaba-
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plopd vepol amod appwvia, pe xpron (edABov amd
20% £wg 98%. EmmpooBetmws o ouvBeTikOG (eOAL-
Bo¢ 4A (40-50 pg/1) mpootiBepevog o kaBapLoTikd
@IATPO VEPOU GLVETEAEDE GTO Vo HELWOOVVY oM UaVTL-
KG OL GUYKEVTPWOELS LwSLOUX WV KAL LWSIKWV LOVTWV
OTWwG Kaaiov kat Bapiov?®.

OL Zorpas et al. (2002) a&loAdynoav v tkavotn-
T Tov (eoAiBov 25% otnv amoudkpuvon PBapswv
HETAAAWVY aTd @uTOYwua. O {edABog amopdkpuve
12% tov Co, 27% Cu, 14% tov Cr, 30% tov Fe, 40%
Zn, 55% Pb kot 60% Ni’.

0 Haidouti (1997) epedvnoe v KavoOTnTU TOL
CeoAiBov 1%, 2% kot 5% oto kabaplopd edapwv
poAvopévwyv pe vdpapyvpo. Ol CUYKEVTPWOELS TOV
EMLOAVVTY EAaTTWONKAY KaTd 86% oTa LVTEPYELX
pépT kat katd 58.2% oTis pileg @uUT®V TOL ava-
TTUXONKAV 0TO HOAUGHEVO E£8aOG 0 OXEoM HE
@PUTA TOVL avamTuxOnkav oto (8lo £8aog xwpig
xpnon fedAbov’.

In vivo mepduata

0 Olver (1997) mapatipnoe 6t 1 xoprynon eoAL-
Bov w¢ ocvumAnpwpatos Swatpoens (50 g/kg) oe
120 kotdTOVAX Yl StdoTnua 28 NUepwY, BEATIOVEL
ONUAVTIKG TNV TIHPAYyWYN QUY®V, 0TIwG Kot TO TdA-
XOG TOU (PAOLOV TV QUYWV, TO TTOCOV TNG TPOCAN-
Umg Tpo@ng KaBWE KAt TNV «peoioyla Twv KOTPA-
vwv»2l,

Ot Pond & Yen (1983) gpedivnoav TI§ avtiavatpL-
KkéG 8pdoelg kKAwomtiAdABov 3% kot ouvBeTikoV
CebABov (NaZ) xopmnyovpevwv ywx 31 nuépeg oe
(Weanling Landrace X Yorkshire) xoipoug, mov gAdp-
Bavav emiong 8§6om yAwplovxov kaduiov (CdC, -
150 ppm) otnv apxn. H cuykévtpwon kaduiov eAat-
TWONKE PETA TNV XOopNYNOoN TwV (e6AMBwV amd 16.6
ppm o€ 11.4 ppm. KaBe Siapopotmoinon tov nmati-
KoV o1811pov Kal ve@plkoy kadpiov mapatnpnonke
Kal petpnOnke kat ota dVo melpapata. Avtifeta 1
ovykévipwon Peudapylpov auénbnke petd  xo-
pfiynon NaZ (P < 0.001). Zuumepaopatika ot {eOAL-
Bot umopovv SuVNTIKAE VA TTApEXOUV HEPLKT TIPOOTA-
ola o€ GLBNPOTEVIKY avalpia ETAYOUEVT ATIO XOPT)-
ynon xAwpovyov kadpiov (CdCL,)*.

Ot Jandl & Novosad (1995) gpevnoav ta amote-
Aéopata o XOPNYNON WG CUUTANPWUATOS OLON-
po-leoAiBov (ZEOFe) oe 860eig 50 g/die. O ZEOFe

153



P®APMAKEYTIKH, 28,1V, 2016

APOPO EINIZKOITHZHY | REVIEW ARTICLE

pelwoe SpaoTikd Tn oLYKEVTPWOT padlevepyov Kat-
olov-137 amd 15 £wg 50 popEg, EAATTWVOVTAG TOV
EVTEPLKO KUKAO (XpOvo nuilwng) Tou Kataiov?.

Ot Katsoulos et al. (2005) avaAvoav ta deSopéva
XOPMNYNONG WG CUUTIANPWUATOS SLATPOPNS KALVO-
TTIMOABoV oe 52 (Holstein) ayedddeg 1.25% kot
2.5% w¢ Tpog TN oLYKEVTPWON XaAKoU, Prevdapyv-
POL Kol 0181pov. XTO TEAOG TNG TEPAUATIKNG LEAE-
™6 BpéBnke 4TL N Yop1ynom tou {eoAiBov Sev emn-
PEACE TIG CUYKEVTPWOELS TWV HETAAAWVA12,

Ot Parlat al. (1999) dnpocievoav ta amoteAéopa-
T TNG XOPNYNONG WG CURTANPOUATOG SLATPOPTS
KAWVOTITIAOALB0U o€ §6om 50 g/kg évavtt TogkoOTn-
TaG cLVOALKA 2 mg apAatosivwv (AF 83,06% AFB1
, 12.98% AFB2, 2,84% AFG1 kot 1.12% AFG2/kg).
Ot apAatoéiveg TpooTéONKaY 0TO SLUTNTIKO TIPO-
ypappa Statpo@ns 40 veapwv kotdTOLVAWY (chicks
10 éwg 45 nuepwv) yia Staotnua 4 gfSouddwv. Ot
OoUYYpPa@ElG Tapatipnoav HeEyaAUTEPA TOCOOTA
TPOGANYMG TPOPNG GTNV OLASA TWV {WWV IOV AdH-
Boave to (e6MBo (6%), o ox€on Ue TNV OpLASa EAEY-
xov mov Sev Adupave {edABo (14%). To cwpatiko
Bapog Ntav peyaddtepo ota {wa mov AGupavay e-
O6MB0 (8%) o€ oxéom pe TNV opada eAéyxou xwplig
mpooAnYm {eoAibou (27%). H mpocbkn Twv apia-
To§vwv ot Slatta Twv {wwv NTav vmevbuvn ya
™MV EAATTWOT TPOSANYTG TPOPNG OTIWG KAL YL TV
EAATTWOTN TOU CWUATIKOV BAPOUG, WG ATOTEAECUA
NG AVIGOPPOTIAG TWV TTAYKPEATIKOV KAL NTATIKWV
evlipwv?h,

Ot Mayura et al. (1998) a&loAéynoe tov poro évu-
Spovu apylromupttikol acfeotiov vatpiov (HSCAS 5
g/kg), oG TPospo@NTIKNG £VWOTG IOV TIPOEPXETAL
atd (e0A00 Kot LOVTHOPIAAOVITY), EVOVTL TIELPAUATL-
KOV HOVTEAWV a@Aatodikwong oe apovpaiovs (2,5
mg/kg aplatoiivng AFS). H yopriynon kat twv §%o
EVWOOEWV TIPOKAAETE oMPaVTIKY BeEATiwon Twv atpa-
TOAOYIK®WV KoL BLOYMUK®OV TAPAUETPWVY (alpoc@at-
pivn, epuBpoxVTTAPQA, AEUKOKVUTTAPQA, XOANOTEPOAT,
TPLYAUKEPISIX, XOALVEGTEPAOT, OAKEG TPWTEIVES,
Aevkwpativn, Peudapyvpo, XaAKO, KpeaTLviv, xo-
AepuBpivn, ovplkd AlWTO, AAKAALKY] @WOEATAOT)
KL TPAVOAUIVACES), OL TLLEG TWV OTIOLWV ElYav €TN-
peacOel LETA oo TEpapaTIK) SnAnTnplaon’.

O Cefali et al. (1995) ovykpwav v adénon g
BlodabecpudtTnTag TUPLTIOL ATIO SLAPOPETIKES EVW-
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oetg (ZeoAbog A 30 mg/kg, apylAOTIUPLTIKO VATPLO
16 mg/kg, apyldomupitikd payvioto 20 mg/kg kat
v8poeidio Tou apylAiov 675 mg/kg), peta amod amAy
xopnynon o€ 12 BnAvka okvAwa (beagles). EA@6n-
kav Selypoata TAGOPATog Kl avaAvOn Koy PETA attd
24 OPES, KoL TA ATOTEAEopHATA £5EL€0V OTL UOVO O Le-
6AB0¢ A avénoe onuavTikd Ta emimeda TAGOUATOS
Tou Tupttiov. Katd ocvvémela o (edAiBog A pmopel
va elval amoTEAEoUATIKOG og Bepamela EvavtL g
00TEOTIOPWOTNG, XAPN oTNV SLEYEPOT NG AVATITUENG
TWV 00TWYV, IOV TPOKAAelTal amd v avinon g
BodiabeoipudtnTag Tov mupttiov. Ot 8LOTNTEG TOV
CebABov epevvnOnkav emiong oe emimedo apate-
Yke@aAlkoU @paypovlh,

Ot Montinaro et al. (2013) peAétnoav Telpapatikd
povtédo acBévelag Alzheimer movtikwv. Ot avtio-
EELOWTIKEG KL VEUPOTIPOCTATEVTIKEG LOLOTNTEG TOV
KAWOTITIAOALBOV, Tov YopnynOnke uéow TapeoO-
pevou vepov (0,6 - 1,25 - 2,5 ng / ml) yia 5 pnveg,
OUVETEAECE OTNV EWPAVIOT ONUAVTIKNG HEIWONG
TOU KUTTAPLKOU BavATou emayOpevou amd eAeVBe-
peg piles (ROS) (P <0.001) omv opdda ov eAapfa-
VE KAWVOTITIAOALB0 o€ o)€on e TNV opada eAEyxOU.
Emtiong mapammpnbnke Wa onUavTIKY HEIWOT TWV
eMMESWV Twv mMAaKkwv apvioeldovg (P<0,05). Ot
OLYYPOAYELG TIPOTEIVOUV XP10T) KAWVOTITIAOALBO0U WG
SuvnTika emPBondnTikoy oty BepamevTiKn aywyn
™G vooou tov Alzheimer?,

Ou Nistiar et al. (1984) Siepeivnoav v emidpa-
on KAwontidoABov 1 g/kg, oe xoprynon amo to
oTopa, o€ apovpaiovs Tov «TpPo SnAnTnplacav» pe
TogKEG SOoeLg puToPappdkov dichlorvos oe 86oeLg
(200-128 - 81,9 - 65,5 kat 52,4 mg/kg). AtepguvnOn-
Ke M emiSpaom el TNG XOAVECTEPAONG GE SLAPOPOUG
Lotovg. [MapatnpnOnke onpuavtiky pelwon tng XoAL-
VEOTEPAOTG LETA T XOPNYNON TOU KAWVOTITIAOALB 0L
(P< 0.01)%.

01 Mojzis et al. (1994) gpeVivnoav Tig Spacelg (go-
AlBov (kata 61% kAwvoTmTiAdALB0G) ot Stakvpaveon
XOALVEGTEPAONG OE SLAUPOPETIKOVS LOTOVG povPi-
wv. Ot apovpaiot elxav SnAntnplactel pe VX ovoia
(65,5 pg/g), pla ocuvbetikn vevpotodikn évworn. O
CebAB0G yopnynOnke 5 Aemtd mpw v SnAnTpi-
aom. Ta amotedéopata €5el§ov oNUAVTIKY UElwon
NG AVAOTOANG TNG XOAVEGTEPAONG GE OAOVG TOUG
LoTovg mov StepevvnOnkav (P <0,001) %.
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Ot Arnauld et al. (2007) peAétnoav Ti§ aipoota-
TIKEG Spaoelg (eodiBov, XopNyOUUEVOU WG LOTPOTE-
XVoAoylKoU Tpoidvtog. Alpoppayieg mpokAnOnkav
o€ 32 xoipovug Yorkshire pe mAnpn Statopr] tov unpt-
aiov ayyeiov. Mapatpndnke EAGTTWON TG ALUOP-
payiag ot opades mov edauBavav {eoAbo (7.4%
QC xat 10.3% ACS), oe oxéomn pe TV opAda TOL
edapBave kAaoown Bepameia (22.3%); peyoAvte-
p1 TIAPATACT TOL XPOVOL BAVATOU GTIG OUASES TIOV
edapBavav watpotexvoroyikd mpoiovta pe {e6ABo
(188 min QC xat 194 min ACS), o€ ox€on LE TNV OUd-
Sa ov eddpBave kKAaoowkd @appaka (avinon kata
4 ®peg ™G oLVOAKNG EMPBIwWONG TWV OUASWV OV
edpBavav (eoAbo QC (6/8; 75%) oe oxéom pe v
opdda mov eAdpufave KAaoIk BepameVTIKY aywyn
(1/8; 12.5%) (P <0.02). EmBeBaiwomn tov poAov Tov
LaTPOTEXVOAOYIKOU Tpoiovtog CS otov éAeyxo at-
poppayLmv,

Ot Shin et al. (2010) mapatipnoav 6Tt cuvBOeTL-
KOG (eOA006 ((e0AB0g 4A) avéotelde in vitro v
Tapaywyn peAavivng oe §000eEapTWwEVT] avaoyia
amoteAéopatog (P <0,001). Kdttapa peAavapatog
TovtikoVv B16P10 emwacOnkav yia 24 wpeg pe (ed-
ABo 4A og ouykevtpwoelg petadl 0,16 kat 100 ug/
ml. H kapxivoyéveon pedavaopatog mbava emdyetot
LE QVAOTOAN EK@PAOTG TNG LEAAVOTPATIOU 0pUOVG
™G vmdLong a-MSH), vmevBuVNG Yo T Tapayw-
YNG UEAAVOKUTTAPWY HEGW TOV €VIUOV TUPOGIVA-
one. Kata ovvémela emaAnbevetal o amoKAEIGHOG
™G EKEPAOTG TNG TUPOGLVACTG TWV UEAAVOKUTTA-
PWV KaL 1 KATaoToAn ¢ peAavoyevéons-ERK. Autda
TA AMOTEAECUATA GUVTEAOVV o TiBavr XpnoLuo-
Toimon Ttou (eoAiBov w¢ AgvKaVTIKOU TapdyovTta
Tov 6épuatog.

OtNorouzian et al. (2010) peAétnoav Tig avtidiap-
POTKEC LBLOTNTEG, OTIWG KL TNV EMISPAOT) OTA ETITE-
Sa Tov apatokpiTn, 0To WWS0YOVO TOU TAAGUATOG
KOl OTLG OALKEG TIPWTEIVEG KATA T AT CUUTIAN pw-
patwv Statpo@ng pe 1.5% kat 3% kAwontiAdABou
ywx 6 eBSopades og 30 veoyévvnta apvid. Bpgbnke
0TO TEAOG TOV TEPAUATOG OTLKAL 0L SU0 GUYKEVTP®-
OELG KAWVOTITIAOALO0U GUVETEAECQV GE ONUAVTIKN
peiwon g BapvnTag ¢ epaviiopevns Stappot-
ag, xwplig emidpaon ot eAeyyDeloeg AUATOAOYIKES
mapapeTpous (P < 0.05)%.

Ou Mallek et al. (2012) mapatipnoav Ti§ emdpd-
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OELG CUUTIANPWUATWV SLATPOPNG e KAWVOTITIAOALB0
0.5% xat 1% yua 45 nuépeg og 200 kKOTOTOVAQ, OTIOV
mapatpninke eAdttwon pikpoflaknig Aolpwing
evtépwv (P < 0.05); avénom puBpov avantuing (P <
0.05); avénomn cwpatikov Bapovug (P < 0.05); adénon
EMMESWV N-3 TTOAVAKOPESTTWV Altapwv o&ewv (P <
0.05)

Ou Katic et al. (2006) e€étacav TI§ eMSPACELS in
vitro kAwvomtiAdABov 85% oty BlwopdtnTa KUT-
Tapwv Xapn otV HETaBoAN TPWTEIVWV Kal yovidi-
wv. KOTTapa capk®PaTog ToVTIKGOV Kot avlpomiva
KAPKIVIKA KUTTAPA TTAYKPEATOG KAAALEPYN O KOVY UE
KAWOTITIAOALO0. MeTd amd 24 dpeg KAAALEPYELXG O
apLBpos Twv (wvtavwyv KUTTapwy, 11 cuvBeon DNA,
n Spaoctmplotta twv EGF-R, pKB/Akt kot NFKB
pewwbnkav onpavtikd (P < 0.01). MBava n amop-
pOENON KAWOTTIAOAIB0U ATI0 KAPKIVIKG KUTTOPX
eMSpa& ota emimeda aoBeoTiov KAl OTO HOVOTIATL
onpatodotnong tov acfeostiov. Me autdv Tov TPO-
0 0 KAWVOTITIAOALB06 pumopel va BewpnBel wg mba-
VO EVIOYXVTIKO pappdakwyv Bepameiag Tou kapkivou? .

Ot Mohri et al. (2008) epgvvnoav Ti§ eMSPACELS
TOU KAWVOTITIAOALB0V 0T BeATiwoT TNG KATAGTAONG
™G vyelag Kot v TTpoANYn SnAnTnpLdcewy péow
pukotoélvwoewv oe 30 pooyapla. OL THES vwdo-
YOVOU 6TOV 0ppd TOU TAAGUATOG, OALKNG AEUKW -
Tivng, PNTA KoL YAUPK GOALPLVWOV T TAV CT|LAVTIKA
vymAdtepeg petd amd 14 nuépeg (P < 0.05). AvaAvtt-
KOTEPA KAWVOTITIAOALB0G TTPOOTEONKE OE TPWTOYAAN
0€ OUYKEVTPWOELS 2% yia 2 nuépes (Opdda 1) kot
2% vy 14 nuépeg (opada 2). Ta Setypata aipatog
avoAUOnkav 12 mpeg HETA TN YEVVNOT) TWV LOoXA-
PLOV KaL 0TO TEAOG TNG TIPWTNG, SEVTEPNG, TPITNG,
TETAPTNG, TEUTITNG Kot EkTNG €RSopdadag g {wng
TouG. To vwdoyovo Tou TTAGGUATOC, 1) GUVOALKY aA-
Boupivn, ot BrTa Kot yappo o@atpives ntav onua-
vTkd vPmAdTepeg oty opdda 2 (P <0,05) yeyovdg
TIOU UTTOSNAWVEL [lX EVEPYETLKN EMISPAOT TWV OU-
UTANPWUATWVY KALVOTITIAOALB0U 0TV VYElX TWV VeE-
ApWV HooxapLwy .

Emtiong ot Ze6ABol auvEGvouv Tnv amoppoenon
BpemTIKWVY oTOLKEIWV 0E X0lpoug, KABWS UELWVOLY
™MV ToXVTNTA HETAKIVIONG TNG TPOPT|S SLAHET® TOV
TEMTIKOV CwAVa Kol To Heyefog Twv EVIEPIKWY A
XV,

Ot Katsoulos et al. (2006) peAétnoav Tig emdpa-
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OELG TOU KAWOTITIAOALB0U 0TV KAWIKN KéETwaon 52
ayedadwv Holstein. Eidikdtepa, 17 ayedadeg eAdp-
Bavav cupmAnpwpata mov mepteiyav 1,25% kAwo-
TTIAOALO0L yia 4 efSopades (opndda 1), 17 ayedddeg
elapBavav cupmAnpwpa Tov Teptelxe 2,5% kAwo-
TTIAOAO0L Yo 4 eBSouddes (Opdda 2) kot 18 aye-
AGSeg Sev eAduBavav SlaTpo@n HE CUUTANP®UATA
(Opada 3, Tov eAéyxov). LTo TEAOG TNG TEPAUATIKNG
TEPLOSOV, oL ayeAades Twv opddwyv 1 kat 2 éde€av
onuavtiky pelwon g ketwong (P <0.01) oe oxéon
TPOG TV opada 3. AlepeuviONKAV TA TIPOCTATEVTIKA
amotedéopata Tou KAvomTiddABov (15 g/kg) évavtt
a@Aatogikwaong, Tov TpokAnBnke amd xoprjynomn 100
ppb apAato§ivwv oe 576 kotomovAa. Mia onpavti-
K| NaToKLUTTApLKN BAGPN -LEpwTKT EKPVALON- pL
vmepmAacia Tov YoAndoyov TOpov Kal mepLTLAaia
lvwon Bpédnkav ota KOTOTOLAX IOV TPEPOVTAV HE
apAatoives (P <0,05). Metd atmd 42 nuépes amo v
Slatpo@n Twv {Wwwv e TPocONKN CUUTANPWHUATWY
Slatpo@ng pe KAWWOTITIAGOALB0, 0 aplBpdg Twv Tpo-
oBefANUEVWV {DOWV KAl 0 EKQUALCUOG TWV 0PYAVWY
TOUG )TV ONUAVTIKA petwpévos (P <0,05) 12

H xprion kKAwomTIAOAIB0v WG cupmApwpa Sta-
TPOPNG KTNVIXTPLIKNAG XPNoNG TXpoVCLdlel gvep-
YeTWkéG Spdoelg oty mpootacia kKot Ty Bepameia
acBevelwv og Booeldn). Ml oelpd TElpapdTwy ESeL-
&e 0TL 1 Yop1ynom kAwontiAoAbov 2.5% oty Tpo-
O TwV {WwV TPoAcTI{eEL EVOVTL VTTONCBECTLOLUING
Kal KETWOoNG, HET& v Yévva. Emiong amodeiymmke
Twg N Nuepniowa xopriynon 200 gr kKAvomtiAdALBov
OTNV TPOPT BEATIOVEL TNV AVOGOAOYLKY ATIOKPLON
Booeldwv gppoiiacpévwv ya E. coli kal amotpémel
m™mv eAdttwon touv pH ota pnpukactikd. TéAog, 1
EL0AYWY1 KAWOTITIAGALB0U 0TO TIPWTOYOAAX TWV VE-
0YVWV QUEAVEL TNV ATIOPPOPNOT] AVTIOWUATWY KAL
UELWVEL TNV GUXVOTNTA KAl EUPAVIOT SLapPoik®V
OUUTTTWHATWVE,

KAwikéc ueAéteg

Ot Ivkovic et al. (2004) peAétnoav v emidpaocn 2
OUUTIAN PWHUATWVY SLATPo@NG He KAVOTITIAOALB0 (o€
Sooeig 3.6 g/day kat 1.2 g/day) oe 61 avoookata-
otaApévous aoBeveis. H mapexdpevn cupminpwpa-
TIKN aywyn dujpkeoe 6 £wg 8 efdopnddes. Xto télog
™G TEPLOSOV, TAPATIPNOT TWV EEETATEWV AUATOG
Sev gpAVIoE AAAQYEG ATTO TAL CUUTIAT|PWUATA, EVWD
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mapatnpnOnke pla onuavtky adinon Twv vmo-
TANBVopWV Agp@okuTtdpwy CD4+ kat CD19+, kot
pla onpavtw peiwon twv CD56+ og aoBeveig Tov
élaBav Bepameia pe 3.6 g/day. H xopriynon g dev-
Tepngs 80ong (1.2 g/day) ocvoyetiotnke pe pa onua-
VTIKY aQUENoT TWV VTIOTANOVGU®OV AEUPOKVTTAPWY
CD3+ kot peiwon twv CD56+, evwd mapdAAnia Sev
ep@avicOnkav mapevépyeteg 2.

Mua kAwikn épevva g Ap Triebnig oto oykolo-
Y6 kévtpo tou Villach (Avotpia) Sie€nydn o 2000
OYKOAOYIK®WV aoBevwv (TPOCWTIKY EMIKOWVWVIQ,
Sev £xeL SnuoaotevBel). Ou acbeveis édaBav kAwvo-
TTIAOMB0 WG  LATPOTEXVOAOYIKO TAPACKEVACHA
(MULTIZEO Med) oOp@wva pe SL@OPETIKA TPpw-
TOK0AAX Yoprynons. EpngavicOnke kat kataypaen-
ke Bedtiwon 100% NG HETA-XNUELODEPATIEVTIKNG
BAevvoyovitidag, eAdttwon katd 70-80% cuumtw-
HATwV YaoTpitidag, ePETWY KAl SLAPPOLAG Kal pia
Hikpn BeAtiwon oTig yevikég egetdoelg alpatog. M-
Bava autd To LTPOTEXVOAOYLKO TIPOioV pmopel va
Bewpnbel wg éva onuavtikd emiBonOnTikd MPoidv
oe xnuewoBepameieg kat aktwvobepameies. H @ap-
HOKOTEXVOAOYLKN LOP@T) O€ KOKKIA TIPpOTIHATAL, OE-
Sopévou OtL pmopel va yopnyeitat evkoddTEPA GTO
vepl, N 0 YUUOUG PPOVTWVY, YLHOUPTIX Kol GAAQ
TOTA KoL TpoO@Lal.

Ye pla mpdo@atn dnuoocicvon ol Potgieter et al.
(2014) epedivnoav TIG EMMTWOELS TOU KALVOTITIAG-
ABov o€ EVE0OKOTILKA APVITIKY YXOTPOOLGOMAYLIKY)
maAwvSpounon (ENGORD). Auti fitav pia TuyatoTot-
NUEVN, SITAA-TUPAT] EAEYYOLEVT LE ELKOVIKO PAPUA-
ko (placebo) peAétn. 25 ENGORD aoBeveig eAafav
750 mg Absorbatox™ 2.4 D kAvoTTIAGALB0OU WG Lot~
TPOTEXVOAOYLKOV TIPOTOVTOG 1) TO ELKOVIKO (PAPHAKO,
800 opég nuepnoing Y 14 nuépeg. Xto TEAOG NG
HEAETNG, 1] OPAPOTNTA TWV CGUUTTWUATWY (oVp-
ewva e To ovotnpa Sidney) cvumepliappavopus-
VNG NS LelwoNG NG kaoVpag (kavoov), Sucpopiag
Kal Tov TOVoL pelwBnke kata 44%, 54% kot 56%
avtiotoya (P <0,05). H mpoAnym ¢ Safpwaong
Tou BAevvoydvou TBavws o@eAdTAV o€ SEoHOVG
peTa€) KAWOTTIAOAIB0L pe OvTA VEPOYOVOL TWV
eviipwv mePivng Tov yaotpikol BAevvoydvou, evw
oL aUiVEG KL T VITPLKA GAXTA TOU KAWVOTITIAGOALO OV
pmopoVV emiong va HELWToLY TG BA&BEeG TOL YaoTpL-
KoV BAevvoyovou®.
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Ot Nakane et al. (2006) Siepgbvnoav TV avTLL-
kpofLakn Spdon evog Ag-CedABog 5-40 w/w% oxev-
AopaTog Evavtl avOekTIkwV Bakmpiwv ot pacya-
Aaia teploxn. H évwon Ntav amoTeAeoHATIKY 0TV
efoudetépwon Baktnpiwv oTo §€ppa, TOL EVEYOVTAL
OTNV TIAPAY WY1 HETAROALTWV UTIELBVVWY Sucooui-
aG OTLG HUOXGAES, Y 24 wpeg. Me BAoT Ta avwTEPW
0 Ag-(edABog pmopel va amodeyBel po onuavTikng
ovoia ylx Bavr amoounTiky xprion'’.

Aocoloyia

0 ZedABog Satibetal o€ TOAAEG SLAQOPETIKESG TEAL-
KEG LOPPEG TL.Y. KoPakLa, Stokia, okovn KATL Agv €xel
kapia yevon 1 ooun kat eivat TPOTIHOTEPO VA EEKIVE
0 XpNoTNG Ke xaunArn Socoroyia péxpl va @bacel o
ouykekpLuévn oo (mepimov 1gr tnv nuépa) L.

Ao@aAelx 6T XP1OT) KAL TIAPEVEPYELEG

Top@wva pe peAéTeg 1 xpromn (eoABov eival oxeTL-
KA ao@aANG, a@o Sev givat ToSkoG. AkOun Kat (v
Tov {e6AB0V ATTOHAKPUVOVTAL ATIO TOV 0OPYQAVIOHO
o€ 6-8 wpeg. EmmAéov, Adyw ™ amofoAng Twv to-
EWwv, o éva EAGXLOTO TTOCOGTO XPNOTWV {e6ALBOL
(mepimov 1%), €xeL avagepBel o puadyia, ke@a-
AaAyla, eEavOnua oe cuxvoTnTa OXL yvwotnh

AANAeTS pAGELS HE GAAX PAPLAK

0 ZedAB0G pmopel va LELWOEL TNV ATIOTEAECUATLKO-
TNTA OPLOUEVWV PAPUAK®WY, OTIWG TNG aoTiLpivn g3

LUUTEPAC AT

‘Exouv avapepBel moAdol TOTOL UKWV ATTAVTW-
pevwv {eoABwv kabws kat cuvBetikol. ‘Exouv xpn-
owomowmbel gupvtata ({edABol-kAvomTIAGALBO0L)
otn {woTexvia KoL TNV KINVIATPLKY, KUPIwG g
ATOTOELVWTIKOG TTAPAYOVTAG EVAVTL PASIEVEPYWV
otoeiwy, a@Alatofvav kat dAAwv SnAntnpiwv.
ETtiong o {e0A100¢ £xel peydAn avTloEElSWTIKY, AgU-
KOQVTIKY, ALLOCTATIKY KoL avTiSLappoikn tkavotnTa
o€ Topels avBpwTvng xpnong. OLVTIapXoVOES KALVL-
KEG HEAETEG elval Alyeg Kol aveTapKe(§ kAl oL TiepLo-
00TepeG £xouv Sile€axBel 0 AVOCOAVETAPKELX KAL
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OYKOAOYLKEG TIEPITITWOELS AoBEVWOV UETE amd Xn-
petoBepameia katl padlobepameiats®. Av kot vVTTapyEL
UEYAAT QVATITUEN TEAIKWV EUTOPLK®V TPOTOVTWV
CeoAiBov, Sev LTTAPYOLV EMAPKY KAWIKG oTOlyElx
YlX TNV QATMOTEAECUATIKOTNTA QUTHG NG Evwong. Ot
TPOGPOPNTIKEG LBLOTNTEG TOU {edABOV €Tl KATLO-
VIV Bapéwv LETAAAWY, LOVTWV appwviou, ToEvmv
K.AT. TOV KaBLOTOUV TIOAU ONUOVTIKO YLXt XPTOELS
TOU o€ TEPIPAAANOVTIKEG EPAPUOYEG UE OKOTO TNV
QTOUAKPUVOT] TWV PUTIWV ATO TO VEPO, TO £8APOG
KL TA TPO@LUQL.

Katd avtiotolyia pe GAAx adpavi avopyava mpo-
iOVTa, OTIWG 1) ATIO TOL OTONATOG Xop1ynon apyilov,
UTEVTOVITN KAT, TIOU £youv 1161 xpnotlpomowmBbei o
BEPATIEVTIKOVG TOUEIG OTIWG BTNV AYWYT) TOU EVEPE-
Blotou evtépou, TV KOAITISa Kol Statapayxég Tou
TIAX£0G EVTEPOU, 0 KAWVOTITIAOALB0G UTTOpEL var aTto-
TEAECEL WA ETUTALOV VWO ATIOTEAEGUATIKY] GTNV
ATOUAKPUVON TOEK®V HoplwVv amd Tov opyaviouo.
['a To Adyo autov eival ToAY evSla@EPOV v Yvw-
piloupe To pnxaviopd §paocng Tov. Avt ‘autov elvat
ONUEPA AYVWOTOG O UNYUVIOUOG EAEYXOU TNG TOTIL-
KNG alpoppayiag Kat TG emOVA®ONG TPAVUATWV.
Ot Arnaud et al. (2007) €8ei&av 6Tt TOavA 1 amop-
poenon tou vepol amod (edABo eival vmevBuvn
NG CUYKEVTPWOTG ALHOTIETOA WV KAl TaApayOvTwy
TENG TOV A{HATOG, CUVTEAMVTAG GTO GXNUATIOUO
Bpoppov kat mpodyovtag £ToL TNV TNHEN. ApVNTIKA
(POPTIOUEVEG ETILPAVELEG TOV {e6ABOL umopel va
EMAYOLV TNV &vapén ¢ TENg tov alpatog, xapn
otV avinon g oLYKEVIPWONG TOU TAPAYOVTX
TENG alpatog yopw amo Tig mANyEg?sL,

H mapovoa avackomnon meptAapufavel OAS Tig
TPEXOVOEG ETOTNHOVIKEG LEAETEG OXETIKA pE Sla-
(POPOUG TOE(G TTOV XpnotpoTolelTal o {E0ALB0G, VD
umopel va xpnotpedoel kKat wg Baon GAAwv mepa-
HATIKOV KAl KAWIKOV peAetov. H amotofivwtiky
Spaon tou (edABou eival yvwoTn kot guplTATA
XPNOLULOTIOLOVHEVT] OE aypo-PBlopunxavikd kat {wo-
Texvika media. H voooxopelakn xpron tov wg dvu-
VTIKG emBonONTIKOY TAPAyovTa EVAVTL TOELKWVY
QTOTEAECUATWVY XNUELODEpaTElRG @aiveTal TOAD
ONUAVTIKY, 0AAQ Xpelaletal va amodexOel 6TL Sev
TapeUPALVEL BTNV ATIOPPOPTOT) TWV PAPUAKW®V XT)-
petoBepameiag kat Sev pewwvet tnv flodtabecipotn-
Té Tovg. O
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Clinoptilolite (Zeolite) -
New Scientific data fields
of uses and applications

Christos G Ganos, Nektarios I Pirmettis,
Ioanna B Chinou, Konstantia G Graikou*

Division of Pharmacognosy and Chemistry
of Natural products, Dept. of Pharmacy,
National and Kapodistrian University of
Athens, University Campus of Zografou,
15771 Zografou, Athens, Greece

Abstract

Clinoptilolite is a natural zeolite and it is
among the most widespread minerals in the
medical market. Zeolites are a family of allu-
minosilicates and cations clustered to form
macro aggregates by small individual cavities.
In the medical area, they are involved in de-
toxification mechanisms capturing ions and
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molecules into their holes. This overview ana-
lyzes the main fields of zeolite utilization and
applications in zootechnology and veterinary
medicine where it improves the pets’ fitness,
removes radioactive elements, aflatoxins and
poisons. Moreover, it has been also proved
that zeolite also possesses antioxidant, hemo-
static and anti-diarrhoic properties, applied
in human care. Very recently clinoptilolite was
used in oncology (mainly after chemotherapy
and radiotherapy) as adjuvant and in the area
of medical devices. As the existing clinical tri-
als are only few, further clinical investigations
would be urgently required.
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pharmacological activity
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Noopept: Development and Validation
of a UV-Vis Spectrophotometric method
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of (S)-N-phenylacetyl-L-prolylglycine
ethyl ester in bulk drug substance
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Summary

A simple UV-spectrophotometric method has been
developed and validated for the quantification of
noopept in bulk substance. The linearity with r? =
0.999 was found at the 258 nm in the range of 0.6 to
1.8 mg/ml in both 5% glycerin-water (w:v) solutions
with prior dilution of the analyte in 96% ethanol

and after heating at 80-1002C in a water bath. The
limits of detection for above-mentioned cases were
found to be 0.14-0.16 mg/ml, while the limits of
quantification were 0.42-0.49 mg/ml. The methods
were validated for linearity, accuracy, precision,
range, ruggedness and robustness.

KEY WORDS: Noopept, (S)-N-phenylacetyl-.-prolylglycine ethyl ester validation,

UV-spectrophotometry

1. Introduction

Noopept, ((S)-N-phenylacetyl-L-prolylglycine ethyl
ester) is a peptide drug with nootropic and neuro-
protective activity (Figure 1)

It was chosen among other N-acylprolyl-contain-
ing dipeptides for consequent investigations as the
most potent to prevent memory decline evoked by
maximal electroshock in a passive avoidance step-
through paradigm3*. The substance activity was
based on its antioxidant and anti-inflammatory ef-
fects, its inhibitory activity towards the neurotoxic-

ity of excess of calcium and glutamate, and its ability
to improve blood rheology>®. It was demonstrated,
that noopept affected synaptic transmission in cen-
tral neurons’, decreased activity of stress-induced
kinases, and increased expression of neutrophines
in rat hippocampus® Activation of NMDA recep-
tors was involved in the effects of a single injection
of the noopept, whereas activation of quisqualate/
AMPA receptors was associated with the decrease in
their efficacy after repeated use of drug®. Besides it
was reported, that it improved spatial memory and
increased immunoreactivity to Af amyloid in an

Corresponding author: Dr. Lyudmyla Antypenko, E-mail: antypenkol@gmail.com Tel.: +380669658740
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Figure 1: Noopept structural formula

Alzheimer’s disease mice model following olfactory
bulbectomy operation!’; displayed anxiolytic effects
and was used in anxiety treatment*’11,

Furthermore, it was found, that due to hydropho-
bic interactions with toxic amyloid oligomers of
a-synuclein, it prompted their rapid sequestration
into larger fibrillar amyloid aggregates, reducing
the cytotoxic effect on neuroblastoma SH-SY5Y cells,
thus preventing neurodegenerative disorder charac-
terized by a-synuclein containing Lewy body forma-
tion and selective loss of dopaminergic neurons in
the substantia nigra (Parkinson’s disease)!?. Moreo-
ver, its antioxidant and anti-inflammatory effects
have been examined in the context of an antidiabetic
agent’.

Clinical pharmacological study established, that
noopept is an effective drug for the treatment of
psychoorganic disorders with cerebroasthenic and
cognitive disturbances in doses of 15 and 30 mg per
day'*. It was found, that in 0.1 and 0.5 mg/kg it ef-
fectively eliminated the manifestations of learned
helplessness neurosis after long-term treatment?®.
Additionally it was in 200-50,000 times more potent
than piracetam as a nootropic agent'®, and produced
positive effect in animal models in 0.01 to 0.8 mg/kg
dosage®1%7,

Considering noopept analytical determination,
some instrumental procedures were found in liter-
ature. Thus, it was reported, that UV spectra of its
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1.0 mg/mL solutions in 95% ethanol had absorp-
tion maxima at the 253+2, 258+2 (the strongest),
and 265+2 nm'® 1. Complete separation of the peaks
for extracted excipients, noopept, and its impurities
has been achieved by HPLC using mobile phase con-
sisting of acetonitrile, water and glacial acetic acid
(500:500:1, v:v) or acetonitrile and phosphate buff-
er (0.02 M, pH 2.7) (300:800, v:v). The UV absorb-
ance at the 205 nm was selected as the analytical
wavelength for determining the content of impuri-
ties and 258 nm - to evaluate the dose uniformity,
dissolution, and the quantitative determination of
active substance. Besides, it was found, that noopept,
administered to experimental animals, was subject-
ed to ester hydrolysis, amide hydrolysis, N-deacyla-
tion and aromatic hydroxylation forming N-pheny-
lacetyl-L-prolylglycine, N-phenylacetyl-L-proline and
L-prolylglycine?’. Boiko et al. also performed quanti-
tative determination of noopept in the blood plasma
using HPLC with UV detection, but at the 206 nm in
0.1 M methanol - ammonium monosubstituted phos-
phate buffer at pH = 4.6 (40:60, v:v)?!. Moreover, it
was shown, that noopept has been determined by
mass spectrometric detection?*?? or gas chromatog-
raphy with flame-ionization?.

In addition, it’s worth to mention, that nootrop-
ics are under consideration by forensic toxicology,
and noopept is recently identified in illegal designer
herbal products distributed in Japan, extracted with
methanol under ultrasonication along with other
substances: an opiate-like analgesic MT-45 (1-cy-
clohexyl-4-(1,2-diphenylethyl)piperazine, synonym:
[-C6), noopept (GVS-111), and two synthetic can-
nabinoids: A-834735 and QUPIC N-(5-fluoropentyl)
analog (5-fluoro-PB-22)%2% The substances were
analyzed in high details by: ultra-performance lig-
uid chromatography-electrospray ionization-mass
spectrometry (UPLC-ESI-MS), gas chromatography-
mass spectrometry (GC-MS) in the electron ioniza-
tion (EI), liquid chromatography-quadrupole time-
of-flight mass spectrometry (LC-QTOF-MS) with a
photodiode array (PDA) detector, digital polarime-
ter. The structural assignments were made via 'H, 3C
NMR, heteronuclear multiple quantum coherence
(HMQC), heteronuclear multiple-bond correlation
(HMBC), double quantum filtered correlation spec-
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troscopy (DQF-COSY), and rotating-frame nuclear
Overhauser effect (ROE) spectra. The UV analytical
wavelength was also reported to be 258 nm.

Summing up, although the noopept structure and
pharmacological profile has been fully described, no
simple validated, detailed UV-method has been re-
ported to determine noopept in bulk drug substance.
Thus, our aim was to develop, validate and propose
such a procedure in this paper.

2. Materials and methods

2.1. Instrumentation

The substance was weighed using analytical bal-
ances Shimadzu AUX220 (10 mg - 220 g), Shimad-
zu Corporation, ShimUkraine Ltd. Kyiv. UV spec-
tra were recorded on a UV-vis spectrophotometer
UV-2600 (190-1100 nm), Shimadzu Corporation,
ShimUkraine Ltd., Kyiv.

2.2. Reagents and solutions

The used ethanol was of 96% (v:v) concentration
and medical purity: “Pharmasept”, Lohvytsky al-
cohol factory, Chervonozavodske, Ukraine. Glycer-
in was of 99.5% concentration and medical purity
(GOST 6824-96): SynbiaS, Kiev, Ukraine. Working
substance of noopept (CAS Number 157115-85-0)
was purchased from Shijiazhuang Prosperity Im-
port and Export Co., Ltd., China. Manufacture Date
2016/10/01. Purity: 298%. Distilled water was used
throughout all experiments.

2.3. Validation

Calibration curve. The initial standard solution
(0.1%) was prepared by the following procedure: a)
dissolve 0.0500g of noopeptin a 50 ml volumetric
flask with 1 ml of 96% ethanol, stir for 5 min, then
fill with 5% glycerine-water (w:v) solution, stir for 5
min, and left for more 15 min; b) dissolve 0.0500g of
noopeptina 50 ml flask containing 5% glycerine-wa-
ter (w:v) solution, place the solution in a water bath
for 5 min at 80-1002C,, stir for 5 min, and left to cool
down for 20 min. Quality control solutions were pre-
pared over the concentration range 0.2 to1.8 mg/ml
(0.02-0.18%) in the same manner. All solutions were
stored at the 18-22°C.

EPEYNHTIKH EPTAZIA | RESEARCH ARTICLE

The calibration curve was constructed by measur-
ing absorption at A__, 5 times for each sample. The
regression equation was obtained by least squares
regression analysis for n=5. Regression equation: Y =
slope x C + intercept. Slope, intercept and regression
coefficient were determined from the regression
analysis calculations in Microsoft Excel 20072,

Using this linear equation, regression coefficient
(r¥) and the detection limits were calculated. Accu-
racy: mean * SD; Linearity (lowest - highest con-
centration while curve is linear); SE of intercept: \/
of Y:(y-y/n), where y - standard concentration, y’
- found concentration; SD of intercept: SE of inter-
ceptxvn.

The limit of detection (LOD): 3.3x(SD of intercept /
slope); and the limit of quantitation (LOQ): 10x(SD of
intercept / slope).

Precision (repeatability of the method) was eval-
uated by repeated absorption measurements atA__
and the results were expressed as the mean standard
deviation (SD) and the percent relative standard de-
viation RSD (%). To evaluate intra-day and inter-day
precision the samples were analyzed six times a day
and for 6 consecutive days.

3. Results and discussion

According to the safety sheet data of Caiman Chemi-
cal Company the solubility of Noopept (CAS Number
is 157115-85-0) is: ~1 mg/ml in PBS, ~ 20 mg/ml
in DMSO, ~ 25 mg/ml in DMF [26], freely soluble in
chloroform, 95% ethanol, slightly soluble in water,
very slightly soluble in diethyl ether?°.

In a paper regarding HPLC analysis of noopept it
has been reported that by changing the ratio of mo-
bile-phase components towards an increased aque-
ous content the selectivity of the procedure was
increased; however, the efficiency was reduced due
to hydrolysis of noopept®®. After one day in an aque-
ous medium, slow hydrolysis of the ester bond oc-
curred and within a month 1% of the free acid was
formed; in 0.1M HCI solution - the next day 15% of
impurities have been detected; in 0.1M NaOH solu-
tion - the next day 99% of noopept was hydrolyz-
ed'. Hydrolysis of the amide bond during a month
was not greater than 5%.
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Figure 2: Noopept logD prediction

In the light of the above considerations it was de-
cided to use 5% glycerin-water solution as solvent,
because of future dialysis studies. Considering noo-
pept bad solubility in this mixture, it was decided
firstly to dilute substance in minimum quantity of
96% ethanol, which was found to be 1 ml for 50 ml
of main solvent.

The measured pH of the 0.1-0.16% (w:v) working
solutions was 5.65-5.76, and close to data of intes-
tines environment. At this pH, noopept should be in
non-ionized form according to in silico calculations
done by LogD Predictor (Figure 2).

The absorbance maxima were found as it was re-
ported earlier: 253, 258 and 264 nm in both cases?.

Validation of the method was prepared in accord-
ance to the analytical method validation parame-
ters?. According to the Beer’s law, regression coef-
ficient, obtained similar specific absorbance (6), the
calibration curve of noopept exhibited good linearity
over the concentration range 0.6 to 1.8 mg/ml (Ta-
ble 1, Figure 3).

The above-mentioned data were evaluated by lin-
ear regression analysis, which was calculated by the
least-square regression analysis measuring max-
imum absorbance of noopept standard solutions.
The concentration range was very close to the data
reported earlier for the determination of noopept in
95% ethanol (0.2-1.6 mg/ml)', but due to bad re-
covery because of unequal distribution of noopeptin
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Figure 3: Calibration curve of noopept in 5% glycer-
in-water (w:v) solution with prior dilution in 96% ethanol
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Concentration, mg/ml

y=0.6317x- 0.0072

Absorbance

R2=0.99

Figure 4: Calibration curve of noopept in 5% glycer-
in-water (w:v) solution with heating at the 80-100°C

solvent, 0.2 and 0.4 mg/ml were extracted from the
linearity calculations.

The precision of the method was evaluated by
measuring absorption at Amax of noopept standard
solutions for five times. Standard deviations of each
measured absorbance were good - 0.0132-0.0225
mg/ml and RSD was 0.01-0.1%.

The recovery at five different concentrations
(99.94£0.85%) evaluated the accuracy of the method
(Table 1). The mean percentage of recoveries was
99.9+0.01%.

The presented calibration curve can be used for
fast concentration evaluation of unknown solution
of noopept (Figure 3).
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Table 1. Concentration of standard solutions of noopept in 5% glycerin-water (w:v) solution with

prior dilution in 96% ethanol, their absorbancies, accuracy and recovery data

Concentration A SD aFound C. PRecovery
%RSD E%cm
mg/ml of 5 meas. mg/ml mg/ml %

0.6 0.3626 0.0132 0.03 6.0 0.59 98.7

1 0.6058 0.0187 0.03 6.1 1.01 100.9

1.4 0.8371 0.0144 0.01 6.0 1.40 100.4

1.6 0.9521 0.0225 0.02 6.0 1.60 100.2

1.8 1.0625 0.0189 0.02 5.9 1.79 99.5
%RSD 0.01

2Found concentration: (Absorbance - intercept) / slope;

PRecovery: found concentration / labeled concentrationx100.

Table 2. Concentration of standard noopept solutions in 5% glycerin-water (w:v) solution with

heating at the 80-100°C, their absorbancies, accuracy and recovery data

Concentration A SD 2Found C. PRecovery
% RSD E% cm
mg/ml of 5 meas. mg/ml mg/ml %

0.6 0.3705 0.0026 0.01 6.2 0.60 99.6
1 0.6255 0.0122 0.02 6.3 1.00 100.2
1.4 0.8825 0.0022 0.002 6.3 1.41 100.6
1.6 0.9964 0.0031 0.002 6.2 1.59 99.3
1.8 1.1318 0.0039 0.002 6.3 1.80 100.2
SD 0.51
%RSD 0.01

Accuracy 99.98+0.51

Recovery 99.98+0.01

2Found concentration: (Absorbance - intercept) / slope;

PRecovery: found concentration / labeled concentration*100

Moreover, to exclude unnatural reagent for human
plasma, namely, - ethanol from the future pharmaco-
logical investigations of pharmaceutical dosage forms,
it was decided just to heat the glycerin-water solution
with noopept in the water bath and compare the ob-
tained results with previous ones (Table 2, Figure 4).

Upon heating the noopept solution, according to
the increasing absorbance values, a solvatochromic

effect was observed, most likely due to noopept pro-
tonation and to the formation of stable aggregates in
this solvent®.

Slope, intercept and correlation coefficient were
determined from the regression analysis calcula-
tions (Table 3).

The limits of detection (LOD) were found to be
0.14-0.16 mg/ml upon heating or upon addition of
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Table 3. Linearity data, LOD and LQD of noopept in 5% glycerin-water (w:v) solution

Parameters With addition of
0.5% of 96% ethanol (v:v)
Slope 0.5834
Intercept 0.0172
Linearity (mg/ml) 0.6-1.8

Regression equation y=0.5834x+0.0172

r? 0.999
SE of intercept (mg/ml) 0.0130
SD of intercept (mg/ml) 0.029
LOD (mg/ml) 0.16
LOQ (mg/ml) 0.49

ethanol respectively, while the corresponding limits
of quantification (LOQ) were 0.42-0.49 mg/ml re-
spectively.

The ruggedness of the methods was determined by
performing the same assay by different analysts, also
while the precision was investigated. In addition, the
assay was performed for 0.1% noopeptsolution dur-
ing week to check its reproducibility (Table 4).

The results were found to be highly reproducible
during the day for dilution in the first method - RSD
was 0.006%, but for the period of the week it in-
creased to 0.02%, due to ester bond hydrolysis, but
still with high valid values. The dissolution in 5%
glycerin-water solution influenced practically in the
same rate - RSD was 0.01%.

To determine the robustness of the method, ex-
perimental conditions like room temperature, stir-
ring time, addition of different ethanol volumes
were studied. It is very important to dilute noopept
firstly in the 96% ethanol, because without it sub-
stance formed suspension in 5% glycerin-water
(w:v) solution. It was found, that 1 ml was enough
in case of dilution 0.0100-0.0900 g of noopept in a
50 ml volumetric flask. Also heating for 5 min at 80
to 100°C in a water bath was essential to dilute the
same quantity of the bulk drug substance. During the
week, opacity of solutions has not appeared in both
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. Reported data
Under heating in 95% ethanol®
0.6317 0.5921
0.0072 0.0028
0.2-1.6 (UV)
0.6-1.8

0.0025-1.0 (HPLC)

y=0.6317x-0.0072 y=0.5921x+0.0028

0.999 0.999

0.0118
0.026
0.14

0.42

cases. Furthermore, stirring for 5-10 min over a time
period 0.5 - 2 h. was essential to determine most ac-
curate data as it was already mentioned in Table 4.
The temperature has also affected the results, and
the 20-22°C was chosen as the most appropriate one
for prior dilution in the ethanol and 80-100°C - for
the second method with heating, to be calculated by
the obtained equations, because otherwise, due to
solvatochromism phenomenon, absorbances were
of higher values.

Hence, to obtain absorption in the range of 0.6-0.8
and to detect the amount of noopeptin bulk by first
dilution in ethanol, the next method is proposed.

Quantitatively place 0.0500-0.0700 g of noopeptin
a 50 ml volumetric flask, dissolve with 1 ml of 95%
ethanol, stir for 5 min., add 5% glycerin-water (w:v)
solution, stir for 5 min. and left for 30 min. Deter-
mine the concentration of noopept by measuring
maximum UV absorption at the wavelength of 258
nm in comparison to 5% glycerin water (w:v) solu-
tion with addition of 0.5% of 96% ethanol (v/v) (0.1
ml of 96% ethanol with 4.9 ml of 5% glycerin water
(w:v) solution) in 3 ml cuvette with 1 cm layer.

The sample concentration is calculated in accord-
ance with the following equation:

C mg/ml of final solution _ Al ~0.0172
0.5834
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Table 4. The intra-day and inter-day precision of noopept in 5% glycerin-water (w:v) solutions

With addition of . .
0.5% of 96% ethanol (v:v) Withieating
Intra-day Inter-day Intra-day Inter-day
1 0.5941 0.6051 0.6402 0.6446
2 0.6011 0.5808 0.6398 0.6403
3 0.6001 0.5770 0.6365 0.6416
4 0.5939 0.5702 0.6343 0.6502
5 0.5917 0.5654 0.6315 0.6612
Mean 0.5962 0.5876 0.6365 0.6476
SD 0.0042 0.0152 0.0037 0.0085
%RSD 0.006 0.021 0.005 0.01
. . Ai-0.1 . . Ai*0.1
C % (w/v) of final solution = C % (w/v) of final solution =
0.6004 0.6245

or concentration in the initial sample:

Ai-0.1-50
0.6004-/-a

C % (w/v) in bulk =

where Ai - sample absorbance;

0.1 - concentration (%) of the standard solution
with absorbance of 0.6004;

50 - flask volume, ml;

1 - cuvette layeris 1 cm;

a - sample weight, g.

Furthermore, to determine the amount of noopept
with heating, the next method is given.

Quantitatively place 0.0500-0.0700 - for ukrainian
rules of accurate weigh of noopept in a 50 ml vol-
umetric flask, dissolve in 5% glycerin-water (w:v)
solution by heating in the water bath at the 80-100°C
during 5-10 min. Cool the solution to 20-22°C for
30-45 min. Determine the concentration of noopept
by measuring maximum UV absorption at the wave-
length of 258 nm in comparison to 5% glycerin wa-
ter (w:v) solution in 3 ml cuvette with 1 cm layer.

The sample concentration is calculated in accord-
ance with the next equation:

C mg/ml of final solution = 2. 0072

0.6317

or concentration in the initial sample:
Ai-0.1-50

C% (w/v)in bulk=——m
b (w/v) 0.6245-1-a

where Ai - sample absorbance;

0.1 - concentration (%) of the standard solution
with absorbance of 0.6245;

50 - flask volume, ml;

1 - cuvette layer is 1 cm;

a - sample weight, g.

4. Conclusions

It was found, that noopeptin 5% glycerin-water (w:v)
solution could be accurately qualitatively and quanti-
tatively determined by UV spectroscopy by measuring
the maximum absorbance at the 258 nm with initial
addition of 0.5% of 96% ethanol (v:v) or upon heating
for 5 min in a water bath at 80-100°C. The method was
validated and calibration curves gave good linearity (r?
=0.999) over the concentration range of 0.6 to 1.8 mg/
ml. The LOD and LQQ were calculated and evaluation
criteria such as accuracy, precision, robustness and
ruggedness also showed high validity. (I
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Summary

Cosmetic effectiveness evaluation of a beauty product
supports the reduction of skin blemishes caused by
cellulite. Cellulite is the herniation of subcutaneous
fat within fibrous connective tissue that manifests
topographically as skin dimpling and nodularity, often
on the pelvic region (specifically the buttocks), lower
limbs and abdomen. In the present work the evalua-

tion of the product. BodyeCrackle™ to reduce cellulite
was performed in 20 healthy female volunteers using
clinical tests including thermography, cellulite degree
and tenderness to palpation, thigh and knee circum-
ference measurements and self-evaluation. A positive
influence on the parameters taken into consideration
in all tested subjects was observed.

KEY WORDS: Cellulite, clinical tests, thigh and knee circumference measurements,

self-evaluation

1. Introduction

Cellulite, common term for edematous fibro-sclerotic
panniculopathy, is an inflammation affecting adipose
tissues, interstitial tissues (i.e. situated within the cells)
and the thinnest blood vessels on a subcutaneous level.

Cellulite is the herniation of subcutaneous fat within
fibrous connective tissue that manifests topographi-
cally as skin dimpling and nodularity, often on the pel-
vic region (specifically the buttocks), lower limbs and
abdomen? Cellulite is a secondary sex characteristic,
occurring in most postpubescent females®. The causes

of cellulite include changes in metabolism, physiology,
diet and exercise habits, sex-specific dimorphic skin
architecture?, alteration of connective tissue structure,
hormonal factors ,genetic factors, the microcirculatory
system, the extracellular matrix and subtle inflammato-
ry alteration®. There are currently many possible treat-
ment of cellulite as skin care and no- invasive therapy?®.

As a consequence of the alteration of the fibrous con-
nective tissues in cellulite there is an increase in the
mass of adipose cells, water retention and fluids stag-
nation®. The development of cellulite can be divided
into 4 stages:

*The study was conducted under the supervision of the Professors:
Dr. Fulvio Marzatico (Scientific Supervisor), Dr. Michela Quaglini (Experimenter),

Dr. Angela Michelotti (Biologist)
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Figure 1: Evolution stages of cellulite

STAGE 1: At this stage, known as edematous phase, the
most prominent feature is liquids stagnation and cellu-
lite is noticeable only to the touch. Clinical presentation
is characterized by subjective ailments such as heavi-
ness and tingling sensations in the lower limbs and ob-
jective troubles like swelling.

Note: Edema (from Greek oidema, swelling) consists in
an excess accumulation of serous fluid, called intersti-
tial fluid, located within connective tissues on the out-
side of blood vessels and cells.

STAGE 2: This stage, known as fibrous phase, is dis-
tinguished by the spreading of the ailment which now
affects adipose tissues as well. Elastic fibres (whose
characteristic is to make the skin smooth and taut) are
squeezed by the swelling of adipose cells. As a conse-
quence, the skin looks less elastic and loses its natural
brilliance. At this stage cellulite is visible due to the ap-
pearance of puckers and dimples on the skin surface.
Fluids stagnation and circulation disorders cause a
swelling of individual adipocytes.

KAINIKH MEAETH | CLINICAL TRIAL

STAGE 3: This stage, known as sclerotic stage, is the
final result of the tissues deterioration. Connective tis-
sue, a gelatinous covering substance which is found
in all organs of the human body, is altered irrepara-
bly. The molecules of which it is formed start piling up
and make this tissue always harder and thicker. These
tissue modifications end up involving all other struc-
tures: adipose cells, blood vessels, water; elastic fibres
and collagen®. Eventually the alteration becomes such
to form many little nodules made of trapped fat also
known as micronodules. Micronodules are unmodifi-
able. Dimples and swellings are clearly visible on the
skin surface, giving it the typical “mattress” look.

STAGE 4: At this stage, subcutaneous fat architecture
is overthrown and replaced by stiff macronodules en-
capsulated in the hypodermis. Macronodules tend to
squeeze the remaining normal adipocytes,'® causing a
sclerotic degeneration. This is the irreversible stage of
cellulite. Cellulite, then, is a condition of microcircula-
tion deficit that causes damages to adipose tissues. Cel-
lulite is due to a complicated interplay of:
e Genetic reasons
e Constitutional causes
e Hormonal and vascular causes

To this it is to add a range of other factors (bad eat-
ing habits, liver troubles, overweight etc..) that lead to
a worsening of cellulite. The developmental process of
cellulite can be monitored by means of contact ther-
mography and thermographic plates (Figure 1).

2. Materials and methods

Product: BodyeCrackle™

FORMULATION

BUTANE, AQUA, ALCOHOL DENAT, PROPANE, GLYCERIN,
ISOBUTANE, PPG-8-CETETH-20, CAFFEINE, ALOE BARBADENSIS
LEAF EXTRACT, CAMELLIA SINENSIS LEAF EXTRACT,
THEOBROMA CACAO EXTRACT, BETULA ALBA LEAF EXTRACT,
CENTELLA ASIATICA EXTRACT, HEDERA HELIX FLOWER
EXTRACT, PUNICA GRANATUM BARK EXTRACT, FUCUS
VESCICULOSUS EXTRACT, CARNITINE HCL, HUMULUS LUPULUS
EXTRACT, GLYCINE SOJA SEED EXTRACT, ANANAS SATIVUS
FRUIT EXTRACT, CAPSICUM ANNUUM FRUIT EXTRACT, METHYL
NICOTINATE, THEOBROMINE, LIMONENE, LINALOOL, CITRAL,
DIMETHICONE, PARFUM, HYDROXYETHYLCELLULOSE,
PROPYLENE GLYCOL, PHENOXYETHANOL, O-CYMEN-5-OL.
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-Information Provided by the Client

All the cosmetic products undergone the test are pro-
duced without using any of those substances whose em-
ployment in cosmetic and personal hygiene products is
forbidden by the EEC law. All preservatives included in
the formula appear on the white list published by the
EEC and are used with a concentration suiting the uses
prescribed by this law. Besides, all limits and warnings
cited in the EEC Regulation 76/768 were respected for
all those substances to which a concentration limit was
set. All ingredients have Bibliography- References.”*

-Instructions of Use and Application

of the Product

The product is used following instructions provided by
the client. For further information on the use and ap-
plication modalities please refer to the corresponding
paragraph in the “materials and methods” section.

Experimental Sample

A group made of 20 healthy female volunteers. This
test was conducted following the ethical principles on
medical research.

Ethical Principles for Medical Research

The test is carried out in accordance with the princi-
ples cited in the World Medical Association Declaration
of Helsinki - Ethical principles on medical research in-
volving human subjects - Adopted by the 18 th WMA
General Assembly Helsinki, Finland, June 1964 and
amended by the 29 th WMA General Assembly, Tokyo,
Japan, October 1975, 35th WMA General Assembly,
Venice, Italy, October 1983, 41st WMA General Assem-
bly, Hong Kong, September 1989, 48th WMA General
Assembly, Somerset West, Republic of South Africa,
October 1996, and the 52nd WMA General Assembly,
Edinburgh, Scotland, October 2000.

Personal Data Processing

All personal information provided by the volunteers
was treated as prescribed by the Italian law

(D.lg. 196, June 30th 2003, dealing with sensitive data
protection).

Selection of the Volunteers:
To carry out the survey 20 female volunteers affected
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by cellulite at stage 1 to 3 were selected. All volunteers

were chosen by the dermatologist following specific

parameters:

e Thermography as a means of evaluation of the stage
of cellulite.

e The dermatologist, using thermographic plates, esti-
mated the phase of cellulite.

e Clinic evaluation of the stage of cellulite. The derma-
tologist, in association with the volunteer, pointed out
typical troubles derived from cellulite.

Recruitment occurred when the following inclusion

criteria were met:

e Healthy female subjects

e Age ranging from 18 to 40

 Race*: Caucasian (to be intended in a strictly biologi-
cal sense and without any discrimination purpose

¢ Cellulite stage: 1 to 3

e Subjects who hadn’t taken part in similar tests during
the previous two months

e Subjects who were well aware of the test procedures
and signed the informed consent form.

Exclusion criteria included:

« Subjects who doesn’t meet one or more inclusion criteria

e Pregnant and nursing women

e History of allergy or sensitivity to cosmetic products,
sunscreens and/or topical medications

» Positive anamnesis for atopic dermatitis

e Subjects with dermatological troubles in the test areas

e Subjects undergoing pharmacological therapy (both

local and systemic).
After the recruitment the subjects received the prod-
uct to be tested.

Anatomical Parts on which the product was tested
The product was applied on glutei and thighs with a
light circular massaging motion until the product was
completely absorbed. All measurements were taken on
a section of the thigh setat 1/3 of the distance between
the top of the thigh-bone and the knee.

Instructions on Application of the Product

Product was applied pure (not diluted) on clean skin
with a light circular massaging motion until completely
absorbed. Three knobs of product was the quantity put
on each leg twice a day (in the morning and again in the
evening).
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Table 1. Tenderness to palpation /Scores

TENDERNESS TO PALPATION SCORE
Sharp pain as a reaction to paipation or touch 3
Pain during the early stage of palpation, tends to 2 disappear while massaging 2
Light pain as a reavtion to palpation 1
Complete lack of pain 0

Parameters considered
At the moment of recruitment and after 2, 4 and 8 weeks
after the first application of the product. The following
clinical and instrumental parameters were registered:
e Clinical Tests:

1. Thermography

2. Cellulite degree

3. Tenderness to palpation
« Thigh and knee circumference measurements
« Self-evaluation
At the end of the experimentation all volunteers were
asked to give their personal opinion on the following
characteristics of the product:
« Tolerability of the product
 Cosmetic agreeableness.

Self-evaluation

1. Tolerability

2. Effectiveness

3. Agreeableness

4. Duration of the bottle (in weeks).

Tenderness to palpation was scored as listed in Table
1. Clinical tests were carried out according to the scores
and all clinical evaluations were processed by the der-
matologist.

Thigh and Knee Circumference Measurements
All thigh and knee circumference measurements were
taken using a flexible rule with millimeter division.

Pictures Analysis

All pictures were taken after 0 and 6 weeks of prod-
uct application, using KODAK EASY SHARE DX6490
(© Eastman Kodak Company, 2003 - Kodak and Easy
Share Eastman Kodak Company’s trademarks). Image
quality level was set to 2,304 x 1,728 pixels (4.0 Mp).

Figure 2: Cell-meter

0 5 6 8 10
| ——

Desolating Inadequate Disappointing Acceptable Good Very Good

Figure 3. Information on how to read the scale for
Self-evaluation

Contact Thermography

All thermographic surveys were carried out using
Cell-Meter system (Figure 2) Professional kit's thermo-
graphic plates. Contact thermography makes the most
of the capacity of cholesterol liquid crystals to rotate
on their own axis and modify their layout according
to the temperature. To every spatial modification cor-
responds a distinct refraction of beams of light which
turn a different color depending on the light impact
on cholesteric microcrystals, as happens with prisms.
According to the local variations of skin temperature,
different changes in colors enables a valuation of the
extent and seriousness of microcirculatory damages on
a both cutaneous and hypodermic level. For this pur-
pose it’s important to make use of liquid crystals plates
(whose characteristics are high flexibility and high
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resolution (6 to 8 colors, H.PT.C.)) which are capable
of pointing out different skin temperatures and turn a
different color according to those.

Self-Evaluation

All volunteers passed their own judgement using an
arbitrary scale ranging from 0 to 10. Information on
how to read the scale is provided in Figure 3.

Statistical Analysis

All collected data were grouped together and repeat-
edly analyzed using ANOVA (Variance analysis). Tuk-
ey’s test was performed as posttest.

3. Results

Results are presented in detail for all tests performed.
-Thigh Circumference Measurement

All data concerning the “thigh circumference measure-
ment” parameter (in cm) registered at each stage of the
experimentation are shown in Table 2. TO, T2,T4 &T8
correspond to time 0, week 2, week 4 and week 8 re-
spectively. The chart in Figure 4 displays the average
values taken from Table 2 versus time points.

The results presented in Table 2 and Figure 4 show
that treatment with the product being tested produces
a time proportionated thigh circumference thinning.
Maximum reduction value (3.1cm) was registered 8
weeks after the beginning of the program.

-Knee Circumference Measurement

All data concerning the “knee circumference measure-
ment” parameter (in cm) registered at each stage of the
experimentation are shown in Table 3. T0, T2,T4,&8
correspond to time 0, week 2, week 4 and week 8 re-
spectively. The chart in Figure 4 displays the average
values taken from Table 3 versus time points.

As shown in Table 3 and Figure 5 treatment with
the product being tested produces a time proportion-
ated knee circumference thinning. Maximum reduc-
tion value (2.1cm) was registered 8 weeks after the
beginning of the program.

-Clinical Analysis: Tenderness to Palpation
All data concerning the “tenderness to palpation”
clinical parameter registered at each stage of the
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Thigh Circumference Measurements

510
500
0
80
470
804 T T T 7
o 2 4 8
weeks

Figure 4: The Thigh Circumference Measurements
parameter versus time points

Knee Circumference Measurements

wEy

cm

wWishs

Figure 5: The Knee Circumference Measurements
parameter versus time point

Tenderness to palpation

1_HT
18-

a ! 2 ! 4 ! a8
weaks
Figure 6: Average values of “tenderness to palpation”.
Versus time points

Thermography

0o ¢ T T
0 2 4 8

wasks

Figure 7: The average Cellulite degree” clinical
parameter versus time points
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Table 3. The “knee circumference
measurement” parameter (in cm) registered
at each stage of the experimentation.

Table 2. The thigh circumference

measurement” parameter (in cm)

VARIATIONS VARIATIONS

Volunioer NB. | TO T2 T4 T8 T2-10 | 1410 | 1810 Voluntoor Numb. | TO 12 T4 18 1270 | T4-TO | T8-TO
01CcP 51,0 50,4 49.5 AT6 -0.6 -1.5 3.4 01CcP 39.0 385 38.0 372 0.5 -10 -1.8
028L 485 48,0 48,0 456 05 05 29 02BL 37,4 37.0 36,4 36,0 0.4 -1.0 -1.4
[0 480 | 480 | 464 | 448 0.0 1,6 32 0aAA 30 | 30 | 350 | 333 1,0 10 27
[ 486 | 465 | 460 | 460 2.1 -26 -26 O4AF 45 | 400 | 400 | 374 0.5 -05 -3.1
055F 430 | 432 | 430 | 404 0.2 0.0 26 058F 380 | 380 | 365 | 358 0.0 -15 -2.4
06AG 539 55.0 530 51.5 1.1 09 -2.4 06AG 420 42,5 41,0 402 0.5 -1.0 -18
07GM 46,5 46,0 46.4 44.6 0.5 0.1 -1.9 07GM 42.0 41,5 41,0 40.6 -05 -10 -1,4
085D 47,0 45,0 428 420 2,0 4.2 5.0 085D 346 335 336 330 =11 =10 1.6
090VG 558 | s39 | sao | s28 -1.9 -28 32 oepvG 438 | 420 | 424 | 218 1.8 1.4 -2.0
10TML 508 | 498 | 500 | 486 -1.0 08 22 10TML 30 | 31 | 376 | 384 09 -14 -26
11CA 573 | s70 | 570 | 552 03 03 2.1 11CA 454 | 450 | 444 | 430 0.4 1,0 2.4
120L 580 | 556 | 560 | 538 33 -29 -5,1 120L 450 | 440 | 440 | 422 -1,0 -1.0 28
130P 560 | 550 | s50 | s28 -1.0 -1.0 32 130P 314 | 310 | s02 | 208 0.4 -12 16
14GG 476 48.0 478 48.0 04 02 0.4 14GG 378 37,8 378 38,0 0.0 0.0 0.2
15BMA 564 | s54 | s50 | sa2 -1.0 14 3.2 15EMA 365 | 360 | 356 | 342 05 -09 -2.3
1644 520 | 512 | 5068 | 486 08 -1.4 3.4 1644 402 | 400 | 385 | 376 0.2 0.7 -26
17MA 456 | as8 | 430 | a2 0.8 -26 a5 17TMA 384 | 380 | ar6 | 382 04 -08 2.2
18GA 484 | 480 | 476 | 444 0.4 08 -4.0 18GA 356 | 360 | 342 | 323 0.4 -14 3.3

190N 40.2 38.4 3.0 3.6 -1.8 22 -1.6

2065 426 | 420 | #12 | 404 0,6 -1,4 -2.2

Margnofemor | 08 08 08 08

Table 4. The “tenderness to palpation”
clinical parameter registered at each stage of
the experimentation

Table 5. “Thermography: Cellulite degree”

clinical parameter registered at each stage
of the experimentation

VARIATIONS

Wouneertum.] T0 | T2 | T4 | T8 T270 | 1470 | T80 RIS
R i 3 - - e ] | i Vrtosrs | 70 | T2 | T4 | T T270 | 140 | 1870
2Bl 0 ) 0 0 00 | 00 | 00 gg : : 1" : gg -Olg ;g
ﬁ g : ; 2 j,i: ﬁ',{; 701‘2; M ! ! 0 0 00 | 00 | 00
055F 2 1 1 f 10 10 10 aAF 3 3 3 2 40 | 10 -1.0
06AG 3 3 2 o 00 3.0 a0 05sF 3 3 3 2 -1.0 1.0 1.0
07GM 1 0 0 0 40 | 140 | 10 06AG 3 3 2 2 00 | 10 | -10

‘ : o7GM 2 2 2 1 40 | 10 | -0
B ] |Cea [ o o O T
10TML 2 2 2 1 00 | 00 | 0 S = 2 3 - 40 | 10 | -0
110A 2 2 1 1 o0 | o0 [ a0 N - Z 2 1 00 | 00 | -1.0
120L 3 2 ) 1 10 -1‘0 20 11CA 3 3 3 2 00 10 1.0
130P ] o 5 & 48 o F 4b 1201 3 3 2 2 40 | -10 | -20
146G 1 1 1 0 50 | 00 | -0 Ll - . : 0 40 | 10 | 10
15BMA 3 3 3 2 o0 | o0 | Ao Lis . - g 9 90 | 00 | -10

- z : 158MA 3 3 2 2 00 | 00 10
e - = = - Gl i il 16AA 3 3 3 2 00 0.0 1.0
1TMA 3 3 2 2 00 | 10 | 10 Y - . . : o
— 2 3 ; £ B e, o [18GA 2 2 2 1 10 | 10 | 20
1OMN 3 2 1 0 10 | 20 | 30 s . . . : T
= . - - - Lo o 2065 1 1 1 0 00 | 10 | 10
e 20 1 9 ), 65 Margnotemor| 20 | 20 | 20 | 1o

experimentation are presented in Table 4. The av- -Clinical Analysis: Thermography: Cellulite Degree
erage values are displayed versus time points in All data concerning the “Thermography: Cellulite de-
Figure 6. Results in Table 4/Figure 6 show that gree” clinical parameter registered at each stage of the
treatment with the product being tested produces experimentation are presented in Table 5. The average
areduction of the clinical parameter “tenderness to  values are displayed versus time points in Figure 7.
palpation”. This reduction is to be associated with Treatment with the product being tested produces an
an improvement of subcutaneous blood perfusion.  improvement of subcutaneous blood perfusion.
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BEFORE

AFTER

INTERPRETATIV HELP Normothermic areas

|
Fi > 4 b
Coid areas Warm areas 4
BEFORE AFTER

Figure 8: Pictures before and at the end of treatment

-Thermography Images
Percentage
0-7 days 20,0%
0-14 days 35,0%
14-21 days 30,0%
21-28 days 15,0%

In Figure 8, picture number 1, taken before the begin-
ning of the treatment, shows a thermographic image
known as “leopard-skinned” indicating cellulite at its
3rd stage. Picture number 2, taken after the end of the
treatment, shows a thermographic image closer to nor-
mality and thus indicating cellulite at its 1st/2nd stage.

Pictures show cutaneous relief before and after the
treatment. It's possible to notice how an application of
this product produces an improvement in the aesthetic
appearance of the skin, which results smooth and even.
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Self-evaluation: Tolerability

Average grade = 9.9

Self-evaluation: Effectiveness

g
g

Average grade =80

Average grade =85

Self-evaluation: Duration of the bottie

s

Figure 9: Results of self-evaluation

-Self-Evaluation

Results for tolerability, effectiveness, agreeable-
ness and duration of bottle are presented in Figure 9
Table 6 displays percentage datarelated to the duration
of the bottle divided into classes. The middle value of the
duration of the bottle is 15.1 days. The median value of
the duration of the bottle is 14.0 days.

4.Conclusion:

Given what expounded above, it is possible to de-

clare that during the period of treatment the cosmet-

ic product known as: BodyeCrackle™ had a positive

influence on the parameters taken into considera-

tion in all tested subjects. More specifically:

e [t produces a thinning of thighs and knees

e [t produces an improvement of subcutaneous blood
perfusion in treated areas

e It reduces skin imperfections caused by cellulite im-
proving skin appearance.

The product was favorably judged by all tested subjects. ]
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