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TIPOTOTYTIH EPfAIIA 

M£TaBoA£~ TWV £V~UPWV KaTa Tn btapK£ta I1apaT£Tap£vn~ 

o~£ia~ toxatpia~ Kat £I1avatpaTWOn~ TOU pUtKOU tOTOU 

CI1£tpapaTtKll p£A£Tn O£ OKUAOU~) 

All. KQPllQpou6n~, e. r£pQGlpi6n~, ~. KQpQp6.vo~, Xp. IlQGivn~, A8. LQKQVT6.pn~ 

B' XEtpoupyu<:rl DpOITQlOEUTtKrl KAWtKn A.D.G., IITITOKpot£lo r.D.N. GwooAoviKn£; 

H o~do 1OXattJio tC0V 1Otc0v OKOAou8dtOl OITO 
bW1Opox£s lOU EVEpy£tOKOU 10US lpoptiou, ana 
nAEKtpoAuttK£S bw1OpoX£S, OAM Kat ana bto
1opox£S tIlS O~£OBOOtKns 1Oopponios Kat mv 
Ev~utJtKc0V OUOtIltJotC0v nou OUtJP£1£XOUV OtIlV 
E~£At~n tC0V bwlp0PC0V AEt1oupylc0v tC0V Kuno
pC0V. H EITOVattJ0tC0on ouvn8C0S OVOOt£AAEt tts 
nOpOITOVC0 btEpyooiES, ov Kat OE Opt0tJ£VES ITEpt
ITtc00EtS tJITopd vo tts ErrtbEtvc00£t Kat vo obn
ynoEt OE tJOVttJES BMBES tC0V 1Otc0v. 

LKonos tIlS nEtpotJottKns outnS EpyooioS 
mov: n EKtipnon tC0V tJ£1oBoAc0V tIlS YAOU1OtJt
VO~oAO~tKns tpovootJtvoons (GOT), tIlS yAOU1O
tJtVOITUpOO1OlpUAtKr1S tpovootJtvoons (GPT) Kat 
tIls KpwttVOlpC00lpOKtVOOns (CPK) OE ITOpat£1o
tJ£vn o~do tOXOlpio lOU tJU'lKOU 1010U bwpKdoS 
12 C0pc0v KQl ovttotoixou Xpovou EITOVattJotC0
ons, TOGO 010 oitJo, 000 Kat 010 tJU'lKO Kunopo 
Kat n btEpEuvnon tIlS buvatotmos xpnmpoIToi
nons mv tJE1OBOAc0v OUtc0v, C0S ITOPOtJ£tpC0V EKti-

To otJtVO~£o OIT01EAOUV oITopoitmo OUo1OttKO 
tC0V KunopC0v ywti dvat 10 BOOtKo otOtXEio Bto
ouv8wns tC0V ITpC0tc'lvc0v, EVc0 OUtJtJ£1£XOUV Kat 
OtIl ouv8wn OAAC0V ontJovttKc0V EVc00EC0V onC0S 
VOUKA£OttbiC0V, ITOplpUptVc0V, Kpwtivns, pEAovi
vnS, Olptyyooivns, optJovc0V Kat Bt0tJ0piC0V. H 
ITEpiooEto tC0V 0tJtVO~£C0V bEV tJITOpEi vo oIT08n
KEUtd C0S £XEt. 'Evo ITOAU tJlKpO tJ£pOS OITOBOA
A£1at tJE 10 oupo, EVc0 10 tJEYOAUtEpO ttJr1PO xpn
oltJ0nOtEitat C0S KOUOltJO, OlpOU ITpc0to unootEi 
onotJivC0on n tpoVOotJivC0on. Tooo OtIlV onotJi
VC00n 000 Kat OtIl tpovootJivC0on oITopoitmn EivOl 
n napouoio OUYKEKpltJtJ£VC0V EV~UtJC0V. H GOT Kat 
n GPT, EiVat ono TtS ITA£OV YVC00t££; tpovootJtVO
OES, ITOU KatoMouv ttS ovttbpOOEtS tpovootJi

tJl1Ol1s lOU Ba8tJ0u tIlS 10XatplKns BMBI1S oAM 
KOl 1I1S onoKatoo1000S 1I1S tJ£10 tIlV Enovolpo
tC0011. XPl1oqJOITOt0811KOV 15 tJl1 K080pOOltJOt 
OKUAOl oto bE~lO OITi08LO OK£AOS tC0V onoiC0V 
npoKAit811KE nAOpnS o~do 1OXatpio blOpKEWS 12 
C0pc0V Kat OKOAou8nOE EnOVattJ0tC0on OVOAOyOU 
XpOVOU. 

Ano tIlV oVOAuon tC0V OIT01EAWpOtC0V OUjJITE
pOiV£1at ott tJ£10 OITO ITOpatE1OtJ£vn o~do 1oXOl
Pio mv oKEAEttKc0v tJuc0v Ol tJ£1oBoA£S tIlS GOT 
KOl tIlS GPT bEV tJnopouv vo OIT01EA£OOUV bEi
K1I1 EKtitJnons lOU B08tJou tIlS 1OXattJtKOS BM
Bns Kat tIls buvatotmos OITOKato01Ooos tIlS tJE 
tIlV wovOltJomol1 . 'OpC0S Ol p£1oBoA£S tIlS CPK 
OtIl OUOtIltJOttKO KUKAOlpopio 015,6 ± 84,6 U/L 
-'" 582,15 ± 114,9 U/L) Kat 010 lpAEBlKO oipo 
lOU ITOOxovtoS OK£AOUS (105,259 ± 89,56 U/L -'" 
651,7 ± 131,2 U/L) tJITOpouv ErrtAEKttKO vo xpn
oltJ0ITOtn80uv C0S bdKtIlS 1OXattJlKOS BMBnS· 
jITIIOKPOWQ 2001, 5 (1): 13-22 

VC0Ol1s lOU L-OOITOpttKOU /O~OAO~lKOU KOl tIlS L
oAovivns/ L-yAOU1OtJlKOU. H GOT BpioK£1Ol 0XE
bov OE OAOUS 10US 1010US lOU Oc0tJ01OS, EVc0 n 
GPT BpiOK£1at KUpiC0S 010 OITOp KQl AlyotEpO 
010US OKEAEttKOUS tJuS. BMBn mv KunopC0v obl1
yd OE OITEAEU8£pC00n outc0v tC0V tpovootJtVOOc0v 
010 oitJo KOl tJ£1oBoAO tC0V ErrtIT£bC0V 10US TOGO 
OtIl OUOtIltJOttKO KUKAOlpopio 000 KOl 010V Evbo
Kunoplo Xc0po 1-3. 

EivOl YVC0oto ott n BomKo ITnyo EV£PY£tOS mv 
KunopC0v EivOl n tptlpC00lp0PlKO ObEvooivn ATP 
nou ITPO£PX£1Ol dtE OITO tIlV p£1oBoAlKO 066 1I1S 
YAuKoAuons, EitE OITO tIlV btooIToon tIlS; lpC00lpO
Kpwtivl1S. H lpC00lpOKpwtivn (PCr) BPiOK£1at OE 
tPlITAOOLQ IToootmo tJ£oo oto Kunopo tC0V OKE
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16 All. KAMIlAPOY~HI 

1l0U AalJBavovTQv lJETU mv tpuyoKtvTpnon lJIlO

pouoav va lJETpn80uv tpaolJQtOtpWlOlJETplKU Ol 
Ilapalluvw llapalJETpOl 1-10. 

H OTanonKn EIlE£Epyaoia TWV allOTEA£OlJaTWV 

tylVE YLQ mv EKTilJnon ms; LOXQllJlKnS; BMBns; KQl 
m ouvQtomTQ aIlOKQtUOTaoos; ms; lJETU mv Ella

VQllJUTwon. XpnOllJOllOln8nKE 10 t-test YLQ ~Euyn 

nlJc0v. 

AIIOTEAEL:MATA 

D\OYTAMINIKH O~AAO~IKH TPANIAMINAIH 

A. METaBoAt~ 'ln~ GOT O'lOV opo. 
YY1ES' OKEAOS' - jJoprup0S" H lJton lllJO ms; 

omv ouompallKo KUKAotpopia IlplV allo mv 

LOXQlpia ['nay 27,58 U/L. METa allo 6 c0pES; LOXQl
pias; au£n8nKE OllS; 31,32 U/L (13,6%) Kal pETa 
allo 12 c0pES; OllS; 33,2 U/L (20,4%). KQtu mv 

WaVQllJaTwon OUVtXLOE va ElVQl au£nptvn. IllS; 

6 c0PES; OTQV 33,35 U/L (20,92%) KQl OllS 12 c0pES; 
40,1 U/L (45,4%) (TIivaKas; 1). Ol lllJtS; lJETa mv 

lOXQlpia OEV Ilapouoiaoav OTanOtlKa on}laVtlKn 

oLQtpopa OUyKplVO}lEVES; lJE tlS; nlJts; IlplV allo 
mv loxallJia (p=0,05). 

nooXov OKEA0S'. H pton tl}lrl ms; GOT Ilapou
oiaoE IlPOOOWtlKO au£non TOOO KQta m OlUp

KEla ms; LOXQl}lias;, 000 KQl }lETU mv EllaVQl}la

Twon. H au£non aUTO Kupav8nKE OTQ opla ms; 
on}laVtlKOmTQS; (p<0,05). TIPlV allo mv LOXQl}lia 

OTQV 21,2 U/L. Au£n8nKE KQta 26% (26,72U/L) 
Otls; 6 c0pES; LOXQl}lias;, KQta 31,8% (27,95U/L) 
ons; 12 c0pES; IOXQl}lias;, KQta 79,8% (38,12U/L) 
Otls; 6 c0pES; pETa mv allOKQtUOTQOn ms KUKAO
tpopias; Kat KQta 107,4% (43,96 U/L) OtlS; 12 c0pES; 
(IlivaKas; 1). 

Al.ME'laBoAt~ 'ln~ GOT O'lOV EvooKuno

pto xwpo 'lOU OKEAEttKOlJ pU1KOlJ W'lou. 

YYIES' OKEA0S' - jJOprup oS'. H OLQKulJavon ms; 
ptons; tllJl1S; ms GOT OlOV EvooKunaplo Xc0pO 
lOU UYlOUS; }lU'lKOU 1010U OTQllOllKU OEV OTQV 

on}laVtlKO (p>0,05). TIPlV allo mv IOXQlpia ['nay 

28,16 U/L AU£rl8nKE ons; 31,37 U/L (11,4%) OtlS; 

6 c0pES; IOXQl}lias; KQl Otls; 30,19 U/L C7,2%) OtlS; 
12 c0pES; IOXQlpias. METa mv alloKQtuOTQOn ms; 

KUKAOtpopias;, n pton tlpO ms; GOT OTQV Otls; 6 
c0pES; 28,85U/L (au£non 2,45%) KQl OtlS; 12 c0pES; 

33,02U/L (au~non 17,26%) (IlivaKas; 2). 

nooXov OKEAOS'. H lJtOI1 tlpn ms GOT OlOV 
EvooKunaplo Xc0pO lOU llaoxovlOS; PU'lKOU 1010U 

IlplV allo mv tvap£n ms; IOxal}lias; rlTQV 28,97 
U/L. Ins; 6 c0pES; IOXQl}lias; au£o8nKE OE 40,9 U/L 
(41,52%) KQl OtlS; 12 c0pES; OE 40,54 U/L (40,27%). 

METa mv alloKQtaOTQOn ms; KUKAOtpOpiaS av KQl 

llapOUOiaoE mc00n llaptlJ£lvE OE EllillEoa ulfJn
A6TEpa allo aUTo ms; apXlKns; tllJI1S;. 'ElOl ons; 6 
c0pES; wavQllJaTWons; n lJton npn l1TQV 34,54 U/L 
(au£nol1 19,22%) KQl OtlS; 12 c0pES; 36,2 U/L 
(au£non 24,95%). H OtaKU}lavon aUTO ms; }ltons; 
tl}l11S; ms; GOT OEV nTQv OTatlOtlKU on}laVtlKn 
(TIivaKas 2). 

rAOYTAMINIKH TIYPOITA<DYAIKH TPANIAMI
NAIH 

B. ME'laBoAt~ 'ln~ GPT O'lOV opo. 
YY1ES' OKEA0S' - jJoprup0S" H OLQKUpaVOn ms; 

ptons; tllJOS; ms GPT omv ouom}latlKO KUKAO
tpopia OEV I1TQV OTQtlOtlKa OnpaVtlKI1 (p>0,05). 
TIplvalla mv LOXQlpia n pton tlPO oTav 28,14 
U/L. ItlS; 6 c0pES; LOXQlpias; p£lc08nKE OE 27,01 
U/L (4,02%) Kal OtlS; 12 c0pES au~o8nKE OE 29 
U/L (3,06%). METa mv alloKQtaGtaol1 mS KUKAO

tpopias;, Otls; 6 c0pES; p£lc08nKE OE 24,84 U/L 
(11,73%), EVc0 ons; 12 c0pES; au~o8nKE OE 38,94 
U/L (38,38%) (IlivaKas; 3). 

nooXov OKEA0S'. H lJton nlJl1 mS; GfYT 010 tpAE
BlKO ai}la lOU llo.0XOVlOS; OKtAOUS; IlplV allo mv 
tvap£n ms LOXQlpias; oTav 27,25 U/L . Ins; 6 c0pES 
LOXQlpias; au£o8nKE OE 34,51 U/L (26,64%) KQl 
OtlS 12 c0pES OE 33,1 U/L (21 ,47%). METa mv 
alloKQtaOTQOn ms KUKAotpopias; n pton n pI'! ms; 
GPT ouvtXIOE va ElVQl au£nptvn OE xapnA6TEpa 
opwS; willEoa allo aUTa mS; LOXQl}lias;. IllS; 6 
c0pES; WaVQlpaTWOI1S; 11TQV 30,61 U/L (12,33%) 
Kal ons; 12 c0pES; 32,42 U/L (18,978%). H OLQ
Kupavon aun1 OEV t1tav OTQnOnKI1 OnpaVtlKO 
(IlivQ1wS; 3), 

B1. MEtaBoAt~ 'ln~ GPT O'lOV EVOOKU'l

t<ipto xwpo 'lOU OKEAEttKOU pU1Kou W'lou. 

YY1ES' OKEA0S' - j1oprupoS'. H pton npl1 m<; 
GPT olOv EvooKunuplo Xc0pO lOU UylOUS PU'lKOU 
LOlOU llapOUOiaoE IlPOOOWtlKO au£non. H pton 
npo TWV 28,66 U/L IlplV allo mv LOxalpia, aU~rl
SnKE ons; 35,8 U/L (24,91 %) Otls; 6 c0pES; LOxal

pias;, OtlS; 38,16 U/L(33,15%) OtlS; 12 c0pES; IOXQl
lJias;, OtiS 38,73 U/L (35,13%) Otls; 6 c0pES; pETa 
mv allOKQtaGtaon Tns; KUKAOtpopias; KQl OtlS; 

42,93 U/L (49,8%) OtlS; 12 c0pES wavQlpaTWOl1S 
(TIiVQlWS; 4). 

nooXov OKEA0S'. H pEOI1 tlpO ms; GPT OlOV 
EvooKunuplo Xc0pO lOU llaoxovTQ PU'lKOU lO1OU 
IlplV allo mv LOXQlpia otQV 37,9 U/L. ItlS 6 c0pES; 

LOXQlpias; au~o8nKE OE 48,39 U/L (27,68%) KQl 
OtiS; 12 c0P£(; OE 55,73 U/L (47%), KQta mv wa
VQlpaTWOn llapt}l£lvE aU£l1pEvn pE EVOEi££lS; IlPO
oEYYLOns; IlpOS; mv apXlKo pEon npn. Ins; 6 c0pES; 
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llivaKa~ 1. METaBoAt~ Tn~ pton~ Ttpn~ GOT OTOV opo nplv KUl pETO Tnv lOXUlpia KUl pETO 
Tnv EnavUlpoH,)on 

o 6 12 18 24 

Yy I£S ()Kt\O~; 27,58±16,9 31,32±18,69 33,20±18,79 33,35±13,56 40, 1±17,1 

nOOXov OK£j\O~ 21,20±6,75 26,72±7,3 27,95±10,15 38,12±5,96 43,96±22,75 

P UYI£<; = 0,005 
p rrooxov < 0,005 U!L 

50,---------------
••__a - YYlt~ oKtAo~

40 1---------------,,0'00......... ~-::....
-'"-'"--'".-- ~ -"'0- llooxov oKtAo~ 

30,..... • __o ·v 

20 J.-----
101----------------

o'-- --'- """'-- L.- WPE~---' 

o 6 12 18 24 

llivaKa~ 2. METaBoAt~ Tn~ pton~ Ttpn~ GOT OTOV EvooKunOpto xwpo TOU PUlKOU lOTOU 

o 6 12 18 24 

YYl£(; OK£AO~ 28,16±16,19 3l,37±20,2 30,19±17,26 28,85± 15,99 33,02±22,7 
nooXov OK£AOC; 28,97±17,23 40,90±26,34 40,54±23,44 34,54±22,1 36,2±21,79 
p >0,005 

U/L 
50 1---------------

40 1------=••••.,D~--,.,-,.,-!!..!-...-...-...-~-....o......'Oi_~_-__------
.-- --·o--·----~30 ..... 

1812 

201-----------------

101-----------------

0'------'-----........-------'--------' 
o 6 

-

-"'0

YYlt~ oKtAo~ 

naoxov oKtAo~ 

llivaKa~ 3. METaBoAt~ Tn~ pton~ Ttpn~ GPT OTOV opo 

o 6 12 18 24 

YYI£C; OK£AOC; 
nooxov OK£A()~ 

p >0,005 

28, 14±28,14 
27,25±35,25 

27,01±27,65 
34,51±29,73 

29,00±19,35 
33, 1O±2 1,0 I 

24,84±14,21 
30,61±16,4 

38,94±30,51 
32,42±15,2 

U/L 

50 1---------------

401---------------_____ 
••0 •••••• 

0 
~ 

30 ••• ---·- n.__~--o 
~-

-

."'0

YYlt~ oKtAo~ 

llooxov oKtAo~ 

201----------------

101----------------
o'- ......L ..L '- ---' 

o 6 12 18 24 
WPE~ 
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OTOV Ev6oKun6pto xwpo TOU pUlKOlJ lOTOU 

2412 18 

YYlES; OKEAOS; 28,66±12,58 35,80±22,8 38,16±21,15 38,73±20,24 42,93±28,15 
naoxov OKEAOS; 37,9± 15,39 48,39±24,68 55,73±28,51 47,56±23,64 45,13±23,7 
p>0,005 

U!L 
60,---------------- 

__•••_G........
 - Yytt~ oKtAo~501---------r...--=:..:...-----='----=;----
40~~....~..:-..__=..=..:..U';:;;:;:;;;;;;;;;;;;;;..----......_-~o•.-.---.--"".>!"'-.~::J;l~ .~. Il6oxov OKtAo~ 

30 .....-~""=-----------------

201------------------ 

101------------------ 

OL..----....L..-------'--------''----~ 

o 6 12 18 

IlivaKa~ 5. METaBoAt~ Tn~ pton~ TtpiJ.~ CPK OTOV opo 

o 6 12 18 24 

YYIES; OKEAOC; 115,60±84,6 143,60±75,7 224,77±242,1 494,11 ±920,2 582,1 5± 114,9 
naoxov OKEAOS; 105,29±89,56 135,82±103,5 192,97±176,6 414,65±684,3 651,70±131,2 
p<0,005 

U!L 
700 
600 

..0 

~ 
/_.... 

~ ........ 
~.... .... 

~_.-. 

- Yyti.~ OKi.Ao~ 

.~. Il6oxov OKi.AO~500
 
400
 
300
 
200
 
100
 

o 
o 6 12 18 

mov Ev6oKun6pto xwpo ToU PUlKOU lOTOU 

12 18 24 

YYlES~ OKEAOS; 138,42±71,9 133,35±78,4 130,1±69,36 130,16±71,n 147,01±107,7 
naoxov OKEAOS; 138,81±75,86 142,00±66,28 139,44±65,7 136,88±71,8 134,26±59,82 
p>0,005 

U/L 

150.------------------ 

145 I-----------------~ 

140.l=.-...,,·c:::..-..-..o-----::..:·'-'!-...-.--.,.--.::-::---------:;r

135 I-------=="""""'''''''''''=--------------::;l~---...., 

130 I---------==~_---re_--

1251----------------- 
120 L- ........ ----JL..- ........ ~ 

o 6 12 18 24 

- Yyti.~ OKi.Ao~ 

.~. Il6oxov OKi.Ao~ 

WPE~ 
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ms; EnUVQlPUt<00ns; n pEon upo ms; GPT OTaV 
47,56 U/L (Ql)~non 25,49%) KQl ous; 12 c0pES; 
45,13 U/L (m)~non 19,07%) (TIiVUKUS; 4). H ow
Kupuvon ms; pEons; upoS; ms; GPT KQl ous; QUO 
0PUOES; OEV OTaV onpuvuKo (p= 0,05), 

KPEATINO<DOI<DOKINAIH 

f. MuaBoA£~ Tn~ CPK OTOV opo. 

YY1ES' OldAOS' - floPrup0S" H pEon upo mS; CPK 
omv ouompuuKo KUMOljlOpiu nplv uno mv 10XQl

plu otav 115,6 U/L. IuS; 6 c0pES; tOXQlpiuS; uu~o
enKE OUS; 143,6 U/L (24,223%) KQl ous; 12 c0pES; 
UE 224,77 U/L (94,43%), Kmu mv EnUvQlpCttwon 

OUVEXlOE vu UU~UVEtQl. IuS; 6 c0pES; EnUVQlpCttw

ons; UU~r'tenKE ous; 494,11 U/L 027,43%) KQl ous; 
12 c0pES; ous; 582,15 U/L(403,56%) (TIivUKUS; 5), 

JIooxov OKEA0S'. H pEon upo ms; CPK ota lpAE
BIKO uipu tau nuoxovTaS; OKEAOUS; nplv uno mv 

tOXQlpiu OTaV 105,29 U/L. IuS; 6 c0pES; tOXQlpiuS; 
UU~OenKE OUE 135,82 U/L (29%) KQl ous; 12 c0pES; 
ous; 192,97 U/L (83,27%). Kmu mv EnUVQlpU

tGlon OUVEXtOE vu UU~UVEtQl. IuS; 6 c0pES; uu~o
enKE o£ 414,65 U/L (293,87%) KQl ous; 12 c0pES; 

ous; 651,7 U/L (518,95%) (TIivuKuS; 5), H OW
Kupuvon ms; pEons; upoS; mS; CPK OTaV OTaU
OUKU onpuvuKo KQl OTIS; QUo OpUOES; (p <0,05), 

fl. MuaBoAt~ Tn~ CPK OTOV EVl)OKUT

TOPlO Xc:,po Tou OKEAETtKOlJ pU·iKOlJ lOTOlJ. 

YY1ES' OKEA0S' - flOP rupo S'. H pEon TlpO ms; 
CPK o£v nupouoiUOE OTaTlOTlKO OnpUVTlKr't OLQ

Kupuvon OE oAn 10 OlUPKELQ tau n£lpopmos; 

(p>0,05). H pEon upo ms; nplv uno mv tOXQlpiu 
OTaV 138,42 U/L . EAuTTc08nKE OTIS; 133,35 U/L 
0,7%) OTIS; 6 c0pES; lOxmpius;, OUS; 130,1 U/L (6%) 
GUS; 12 c0pES; lOXQlpiuS; KQl ous; 130,16 U/L (6%) 
OTIS; 6 c0P£S; pEtU mv unOKQtUotuon ms; KUKAO

lpopiuS;. ITlS; 12 c0pES; EnUvQlPutGlons; UU~OenKE 

OTIS; 147,01 U/L (6,2%) (TIivuKuS; 6). 
JIooxov OKEAoS'. H OLGKUpUVOn mS; pEons; TlP0S; 

ms; CPK OTaV aor'tpavm OE OAES; uS; lpUOElS; tau 
nElpupataS; (p>0,05)' H pEon upo tGlv 138,81 
U/L nplv ana mv LGXQlpia UU~r'tenKE ous; 142 
U/L (2,3%) GUS; 6 c0pES; tOXQlpiuS; KQl ous; 139,44 
U/L (0,45%) OtlS; 12 c0pES; LGXQlpiuS;, EVc0 EAQt
Tc08nKE KQtU mv EnavQljlutGlon ouS; 136,88 U/L 
0,4%) Otls; 6 c0pES; KQl OTIS; 134,26 U/L 0,3%) 
OtlS; 12 c0pES; (TIivUKUS; 6). 

rYZHTHrH 

Itaus; uEpoBIOUS; 0PYUVtOpouS; n o~Eiu tOXQl
piu EVOS; tOtau oonyEi omv EVEpyonoinon taU 

uvuEpoBIOU PEtUBOAtOpOU npoK£lpEVOU vu UVtl

pEtwOt080uv Ol OUV811KES; EVO£lUS; o~uyovou KQl 
EVEpyEwKc0v OTOlXEiwv KQl va EiVQl ouvQto n EOt

Biwoo tau. OpwS; 0 UVUEpO['Jl0S; p£TuBoAlOPOS; 
pnopEi vu uVTunoKpl8Ei otIS; UnQlTOOElS; TWV lotc0v 
OE EVEpyElU yw nEploplOpEVO Xpovo. Os; EK TaU
tau n unoKQtuOTaOn ms; KUKAOlpopiuS; tau uipu
TaS; EiVQl unupuimm npoKElpEVOU vu unolpEU

X8Ei n vEKpwon KQl vu unopuKpuv80uv ta ta~IKU 

npolovTU. AAAu ouxvu amv EnUvQlpCttwon nupu
mpEiTQl EOtoEivwon TWV tOUKe0v BAuBc0v. H EOt
oEivwon UUTO onws; KUl n ouvQtomTa unOKQto

otuons; TWV tOXQlPIKc0V BAuBc0v omv n£piooo ms; 

EnUVUlpoTwons; E~UPTc0VTQl uno ta EiooS; tau 
lOTaU, uno TaV XPOVO KQl uno Tav Bu8po ms; 

10XQlpiuS;. 0 PU'lKOS; lOTOS; KQl OUYKEKptpEVU Ot 
OKEAEtlKOi jlUES; EiVQl uno taus; nAEOV UV8tOTU

pEVOUS; 10TaUS; omv o~Eiu lOXQljliu / £nUVQlpu
Twon. H OWlpOpEtlKO UVTioTaon TWV tOTGlV omv 

o~Eiu 10XQlpiu / EnuvulpCttwon lpuiVEtQl au OlpEi
AEtQl omv OLQlpopU ms; OUyKEvTpwons; EV~UjltKc0V 

ouompUTwv, pEOoAuBmc0v KQl unompwjlUTwV nou 

pEtEXOUV otIS; BIoxnjllKES; UVUOPOO£lS; nou AUp
Buvouv Xc0pu IlIH. 

01 TpUVOUplVUO£S; (GOT KQl GPT) Eival Ta 

EV~UPU nou owopupmi~ouv tOlQiTEpO pOAO OTaV 
PEtUBOAlOPO TWV UjltVO~EWV Kmu 10 OlUPKELQ ms; 

o~EiuS; tOXQlpiuS; KQl napEXouv otOlxEia yw mv 
uvuEpoBw yAuKoAuon. ItlS; nEplnTc00£lS; o~Eias; 

tOXQlpiuS; napampElTal au~non TWV tlpc0V taus; 
uvuAoyn tau Xpovou KQl taU [)u8pou LGXQlpiuS; 

KQl tau dOouS; tau tOXQlPOUVTaS; tOTau. MEtu mv 

EnUVUlpUtGlOn OE OOtES; pOplpES; o~£iuS; PU'lK0S; 
LGXUlpiuS; EnUVEPXOVTQl OTa lpUOlOAOYlKU EninEOU 
EVTOS; oAiywv npEpc0v. Mn avaOTpE4JlpES; VEKpW
UKES; BMBES; tau PU'lKOU LGtau OUVOOEUOVTQl uno 
OTa8EpU U4JnAU EninEOU TpUvouplvaoc0v 1922 

Imv pEAEm puS; nupumpo8nKE otatlOtlKU pn 

onpuvUKo uu~non ms; pEons; upoS; ms; GOT omv 
ouompuuKo KUKAOlpopiu KUl OTa lpAEBIKO aipu 

tau nuoxovtas; OKEAOUS; TOOO omv tOxulpiu 000 
KQl omv EnUVQlpCttwon. ITav EVOOKUTTUplO Xc0po 

tau UYlOUS; lw'lKOU 10TaU n OWKUpUVOO mS; OTaV 
OXEOOV pnoEvIKo EVc0 OTaV EVOOKUTTUplO Xc0po 

tau PUlKOU 10TaU tau nooxovtas; UKEAOUS; uu~o
8nKE OTatlOTlKU pn onpuvuKu Kmu mv LGXQlpiu 

pE Tuun Enuvooou OtlS; UPXIKES; tlpES; Kmu mv 
EnUVQlpCttwon. H pEon tlpl1 ms; GPT omv ouom
PUtlKO KUKAOlpopiu nupouoiUOE OTatlOtlKU pn 

onpuvuKo uu~non 6 c0pES; pEtU uno mv Evup~n 

ms; EnUVUtpOTwons;, EVc0 OTa lpAEBIKO uipu tau 

nuoxovTaS; OKEAOUS; uu~o8nKE otUUOUKU pn on)1u

VtlKU omv lpoon ms; tOXQl)1iuS; )1E EnUVOOO npos; 

tlS; UPXIKES; U)1ES; Kmu mv EnUVQl)1Cttwon. ITaV 
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£vooKunopto Xc0pO lOU uytoUs PUlKOU tGl0U 
ITapmnpOBnK£ O1a1t01tKO IJn OnpaV1tKO auSnon 
o£ oAn mv OtOPK£W lOU IT£tpOpmos, £vc0 010V 
£vooKunOptO Xc0po lOU ITOOXOVlOS pU'iKOU tOlOU 
aUSoBnK£ O1a1t01tKO pn OnpaV1tKG Kmo mv tOXat
pia p£ ITpOOOW1tKO IT1c0on omv £ITavatpGl(uon. 

H CPK £ivat 10 £v~upo ITOU Ka1QM£t mv aVl1
opaon PCr ~ ATP, Kat £ivat tOWll£pa xpootpn 
010V p£1aBoAtOpo mv ypappuHc0v puc0v O£ ouv
BOK£S £vo£tGs oSuyovou. Kmo 10 OtoPK£tG ms 
oS£ias tOXatplas ITapamp£ilat auSnon ms 1tpOs 
ms 1000 omv OUOmpa1tKO KUKAOlpopla 000 Kat 
010 lpA£BtKO alpa ms IT£ptOXOs ITOU tOXatp£l. KmG 
mv £ITaVatpOlc.uon n auSnoo ms lp80v£t O£ aKolln 
U4-'nA61£pa mlIT£oa, avoAoya p£ 10 Ba8po B.\6
Bns lc.uV paBOc.ulc0v puc0v. L£ orrt£s IT£ptIT1c00£ts 
la £ITlIT£oa ms CPK £ivat ouvmov va £Aanc.uBouv 
O£ Aly£s c0p£s 0 O£ pw £c.us ouo np£p£s p£1O mv 
£ITavatp61c.uon. L£ p£1plc.us ooBap£s Kma0100£ts 
LOXatplas pITop£i va ouv£Xio£t va aUSOV£1at yw 
p£ptK£s np£p£s p£1O mv £ITavatp61c.uon Kat am 
ouv£X£ta va £Aanc.uB£i ITPOOOW1tKO, lp80vov1Qs 
o£ lpUOtOAOytKO miIT£Oa p£1O aITo 10 - 12 np£
pes. T£Aos , o£ IToM ooBap£s Kmaol00£ts; LOXat
pias, pITop£i va Sm£poo£t 1ts 20000 POVOO£S; 
Xc.upis Kapia £VO£tsn p£ic.uons; 6. 21, 23-31. 

Lmv p£A£ln pas; n OtGKupavon ms p£ons 1tpOS; 
ms; CPK omv oUOmpa1tKO KUKAOlpopia Kat 010 
lpA£BtKO aipa lOU ITOOXOVlOS OK£AOUs r11av 01Q
1t01tKO OnpaV1tKO ITapOuotO~OV1Qs ouv£XO ITpO
OOW1tKO auSnon 0' oAn mv OtOPK£W lOU IT£t
popmos;. LlOV £vooKunopto Xc0po lOU uytoUS; Kat 
lOU ITGOXOVlOS pU'iKOU tOl0U Ot aITOK.\lo£tS; aITO 
mv apXtKO p£on 1tpO O£v 01QV 01a1t01tKO onpa
V1tK£S' 

M£1aBoA£s mv £v~upc.uv GOT, GPT, CPK omv 
oUOmpa1tKO KUKAolpopia ITapmnpOUV1at Kat aITo 
mv miopaon lc.uV lOStKc0V ITpo'iovmv ms oS£ias 
LOXatpias Kat ms £ITavatp61c.uons; lc.uV oK£A£1tKc0V 
puc0v o£ oAAa opyava 010XOUS OITc.us 10 OITap, 1Q 
V£lppo, Ot ITV£UPOV£S;, Kat n KapOto 19,22,28,30.32 

Os £K lOUlOU n £ppnv£ia lc.uV p£1aBoAc0v lOUs 
omv oUOmpa1tKO KUKAOlpopia ITP£IT£t va £ivat 
IToM ITPOO£K1tKO. 

T£AtKo aITO mv avoAuon lc.uV aIT01£Awp61c.uv 
pas ITpOKUIT1£t 01t: 

- at p£1aBoA£s ms; GOT Kat ms GPT omv 
KUKAolpopiQ Kal 010V £vooKunoptO Xc0po lOU pU'i
KOU LOlOU lOU UYLOUs Kat lOU ITOOXOVlOS OKtAous 
D£V £KlpPO~OUV 10V Ba8po ms tOXatptKOs B.\6Bns, 
OU1£ 1Q aIT01£Atopa1Q ms £ITavatp61c.uons. 

- at p£1aBoAts; ms; CPK am oUOmpa1tKO 
KUKAolpopia Kat 010 lpA£BtKO Qipa lOU ITOOXOVlOS; 
OKtAous; PITOpOUV £rrtA£K1tKO va xpnOtpoITotn
Bouv omv £Klipnon lOU Ba8pou ms tOXatptKOS; 
B.\6Bns;. 

- at p£1aBoA£s ms; CPK 010V £vooKunoplo 
Xc0po lOU PU'iKOU LOl0U lOU UYLOUS; Kat lOU ITOOXO
VlOS; OK£AouS; b£V pITOpOUV va xpnotpoITotnBouv 
omv £Klipnon lOU Ba8pou ms tOXatpiKOS; B.\6
Bns Kat lc.uv aIT01£Awp61c.uv ms £ITavatjJ61c.uons. 

ABSTRACT 

Kambaroudis Ap, Gerassimidis Th, Karamanos D, 
Passinis Ch, Sakadamis Ath. Enzyme alterations 
during the period of acute ischemia and 
reperfusion of muscle tissue (experimental 
study). Hippokratia 2001, 5 (1): 13-22 

The purpose of this study was: a) the 
evaluation of the changes of the values of GOT 
(glutamine-transaminase), GPT (glutamine
pyruvate transaminase) and CPK (creatine 
phosphokinase), during a 12-hour period of acute 
muscle tissue ischemia and corresponding time 
of reperfusion, and b) the investigation of utilizing 
these changes and the evaluation of the degree 
of ischemic lesions and the restoration of them 
after reperfusion. 

Methods - Material: In the right posterior limb 
of 15 non thorough- canines we provoked acute 
ischemia lasting for 12 hours that was followed 
by reperfusion of the corresponding time by 
removing the cause of obstruction. Before the 
introduction of ischemia, 6 hours after it, 12 hours 
after it , 6 hours after reperfus ion and 12 hours 
after reperfusion we obtained blood samples from 
systemic circulation (healthy limb was used as 
reference values) and from the venous circulation 
of the suffering limb and samples from muscle 
tissue from the healthy limb that was used as 
reference value and from the suffering limb for 
the evaluation of GOT, GPT and CPK. 

Results: GOT and GPT in systemic circulation 
and in the intracellular space of the healthy 
muscle tissue did not show considerable changes. 
In venous blood and in the intracellular space of 
the suffering limb during the period of acute 
ischemia we observed a statistically non-important 
increase of GOT and GPT which was observed 
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during reperfusion as well. CPK in systemic 
circulation in venous blood of the suffering limb 
and in suffering muscle tissue was increased 
considerably during ischemia and remained 
increased during reperfusion. 

Conclusion: The changes of COT and CPT in 
systemic circulation and in the intracellular space 
of healthy muscle tissue and in the suffering limb 
did not correlate to the degree of ischemic 
changes nor to the changes after reperfusion. The 
changes in CPK in systemic circulation and in 
venous blood of the suffering limb can be used 
selectively for the evaluation of the ischemic 
lesion. The change in CPK in the intracellular 
space of the muscle tissue of the suffering limb 
cannot be used for the evaluation of the degree 
of the ischemic lesion. 
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