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~I~AKTOPIKH ~IA TPIBH 

I1lepeOvrJoy) rrJs eTT/6paoews rY)s KUKAoarropfvrJs errf rrJs rJrra[/K~S 

avayew~oews (rrelpaJ.farIK~ J.feAerrJ oe errfJ.fues) 

I. eJ:>ouzas
 

AploWr£AE:1O nov£mor~1-/1O ewooAovfl<rjs, larplI<o rl-/~I-/o - LXOA~ Emorrjl-/wv Yyt:fos, X£IPOUPYIKOS [OI-/£OS,
 
X£lPOUPYII<~ KAIVIK~ M£WI-/OOX£UO£wv 

H EnlnH!lO"T] KCXl 0 ~T]xav10"1l0s opaO"T]s 'tT]s KU­

KAoO"noplvT]s (cyclosporine, CsA) Enl 'tT]s avaYEv­

VT]nKijs 1Kavo'tT]'tas 10U ijnaws OEV EXEl OlEUKp1­

v10"8El. IlpoT]YOUIlEVEs ~EAE'tES' mo nElpa~anKo 

npo'tuno 'tT]s ~EP1Kijs 2/3 T]na'"tEK'tollijs O"E E1tl~UES 

lpartial hepatectomy :2 1 3 (PH 2 1 3)], unomT]pl­

SOUV 'tT]v ano'J!T] on T] T]na'"t1Kij avaYEvvT]011 EAEY­

XE'"tCXl ano 10Us llT]xavlG~ous 'tT]s E101Kijs avoma­

Kijs anaV'tT] O"T] s· ME ~aO"T] 'ta aVOHEpco, Kpl8T]KE 

O"K01tl~O va OlEpEUVT]8Ei T] 1tl8avon1'ta on T] CsA 

napE~~alVEl O"'tT]v avomaKij anaV'tT]011 Evavn 

10U avaYEvvci.l~EVou ijnatos, ~EO"a ano t11V E1tl­

Opa011 tT]s mT]v 1KaVotT]ta tCOV T]na1OKunapcov 

va AE11OUPYOUV COs Kunapa 'ta onOla napouma­

SOUV avnyova (antigen presenting cells, APCs). 

MEAEtij8T]KE : a) T] Enln'tcoO"T] tT]s CsA mT]v T]na­

't1Kij avayEVVT]O"T], ~) T] EnlntcoO"T] tT]s xopijy110"T]s 
10U SC-192:20, avaO"tOAEa tOU unoooXEa EP I tT]s 

PGE2, O"tT]v E1tlOpaO"T] tT]s CsA Emxvco O"tT]v T]na­

n Kij avaYEvvT]O"T] KCXl y) T] E1tl1ttCOO"T] tT]s CsA 

mT]v EK<:ppaO"T] 'tcov ta~T]s I KCXl II ~OPlCOV tOU ~Ei­

sovos O"u~nAEYllatos 1moO"ull~atotT]'tas (Major 
Histocompatibility Complex, MHC), ano 'ta T]na­

1OKunapa. 

H CsA (20 mg/Kgr, 4 T]IlEPEs npoEyXElpT]tlKa 

KCXl J T]IlEpa ~E'tEYXElpT]tlKa) npoKaAwE arl~a­

VtlKij aU~T]O"T] 'tT]s T]nanKijs avayEVVT]O"T]s, 48 ci.l­

pES IlEta (f.1tO PH 2 1 3 O"E E1tl~UEs Wistar, omos a­

nooEixST]KE ano tT]v aU~T]O"T] tT]s O"uvSwT]s tOU 

DNA O"E anollovco~Eva avaYEvvci.l~Eva T]na1OKUt­

tapa (p<0.05), IlE KutapollE'"tpla poijs, ~Eta ano 
xopijYT]O"T] BrdUrd (2x50 mg tab, Y~, O"tls 18 and 

42 (OPES ~E'"tEYXElPT]tl Ka), Ka8ci.ls KCXl ano 'tT]V au­

~T]O"T] tCOV 1l1tci.l0"£(OV 150 OntlKa nEOla (p<0.05), O"E 

lG1O/cOY1KEs '"tO~ES (AE x 400). E1tlnAEOV, Ota1tl­

mci.lST]KE Otl CsA au~avEl 'tT]v O"uvSWT] tou DNA 

KCXl O"tOUs E1 KOV1Ka XElpOUpYT]SEVtEs E1tt~ UEs 

(p<O.OO I). XCOpli; 0IlCOs Ola1tlmCOSOuv ~1 'tci.lO"Els 

m1s npci.ltEs 48 ci.lPEs ~EtatT]v EnE~~aO"T]. 

H EvoonEp110vciiKij xopijYT]O"T] 10U SC-19220 (5 

mg bolus KCXl 20 mg ~E oO"IlCOtlKi] ~lKpo-av'tAla, 

Enl 48 h), aVEmElAAE, O"E nOAu O"T]~aVtlKO ~a8~o, 

tT]v aU~T]tlKij E1tlOpaO"T] tT]s CsA O"tT]v O"UVSEO"T] 

10U DNA (p<O.OOI), O"tOV OEiKtT] O"ij~avO"T]s 

(p<O.OOI). KaSci.ls KCXl O"1OV 1l1tCOnKo OEiKtT] 

(p<O.OI). 

H ~EAE'tT] IlE KUtapollE1pla poijs tCOV ano~ovco­

IlEVCOV <:pumoAoY1 Kci.lV T]na1OKuttapCOv EOE1~E on 

napoumasouv ~Etptas Ev'taO"lls EK<:ppaO"T] 'tcov 

~OPlCOV 'ta~T]s I MHC KCXl xa~T]Aijs EVWO"T]s, ana 

maSEpij, EK<:ppaO"T] tCOV 1l0PlCOV ta~T]s II MHC. H 

PH :2 1 3 npoKaAwE aU~llO"T] tT]s £K<:ppaO"T]s 'tcov 

ta~T]s I KCXl II 1l0PlCOV MHC ano W avaYEvvci.l~E­

va T]na1OKunapa (p< 0.01), 11 onola ~E1ci.lST]KE a­

no tT]v 'taUtoxPOVT] xopi]YT]O"T] CsA (p< 0.01), xco­

PlS 0IlCOs va npoKAT]SEi O"ll~avtl Ki] aU~T]O"T] t 11s 
O"uv8wT]s 10U DNA (p> 0.05). 

H PH 21 3 npoKaAwE aU~T]O"T] 'tcov E1tlnEOCOV tT]s 

SGOT (p<O.OO 1), T] onola IlElci.l8T]KE ano tT]v XOP11­

Y110"T] 'tT]s CsA (P< 0.05). H PH 2 1 3 npoKaAEO"E, E­

nlO"T]s, aU~T]O"ll tcov E1tlnEOCOV tl1s aAKaA1Kijs <:pco­

O"<:pataO"T]s (p<O.O I), tT]s ouplas (p<O.O I) KCXl tT]s 

KPWtlVlVT]s (p<O.OOI), ta onola au~ijST]KaV nE­

PCXl'tEPCO ano 'tT]v xopijY110"T] tT]s CsA. Ta EnlnEoa 

'tT]s oA1Kijs XOAEpUSplVT]s OEV EnT]pEamT]Kav ano 
tT]v PH :2 13, tT]v PH 2 1 3 ij 10V SC-19220. H xopij­

YT]O"T] tT]s CsA npoKa/c£O"E nOAD O"T]~avtl Kij aU~T]­

O"T] tCOV E1tlnEOCOV tT]s yAUKOST]i; (p<O.OOI) mous 

ElKOV1Ka XElpOUPY118EVtEs E1tl~UES' 

TEA1Ka. T] aU~T]nKij EnlopaO"T] tT]s CsA mT]v T]­

nanKij avaYEVVT]O"T] d VCXl E~~EO"T] KCXl ~nopEi va 

anoooSEi O"E aU~T]O"T] tT]s O"uvSWT]s tT]s PGE2, IlE­

O"CO tl1s opaO"T]s tT]s mov unoooXEa EP 1. H CsA 

~Elci.lVEl EnlO"T]s tT]v avnYOV1KOtl1ta 10U avaYEv­

vci.lIlEvou ijnatos, avaO"tEAAoVtas tT]v EK<:ppaO"T] 

tCOV ta~T]s I KCXl II Iloptcov MHC. ano 'ta avaYEv­

V(O~EVa T]na'"toKUttapa, av KCXl T] opaO"T] tT]s au­

tij OEV dXE EntntcoO"T] O"tT]v O"uvSWT] toU DNA. 

Ano to EUPlllla auto O"uvaYE1CXl on O"ns 48 ci.lPEs 

~Eta t11 IlEp1Kij 2 1 3 T]natEK1O~11 OEV EXEl aKo~T] 

EKOT]AcoSEi T] avaO"taAnKTJ E1tlOpaO"11 10U avoma­

KOU O"umij~atos KCXl Kata O"uvEnEla T] avaO"toAij 

tl1s ano tT]v CsA OEV Sa IlnOPOUO"E va EXEl SEnKij 

E1tlOpaO"T] mT]v T]nanK11 avayEVVT]O"T]. H ano'J!T] 

autij unoO"tT] PlsE'"tCXl KCXl ano tl1V EAAEl'J!T] EVOO­

AO~taK11s ij nUAalas Oli]ST]O"T]s ano AE~<:pOKUna­
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pa y] aUa <jlA£Y/lovw811 KUHapa cna to"WAOY\ Ka 
1tapaCJK£UaCJ/laW, 48 (iJp£<; /lETa -clln PH 2/3. Em­
1tA.£OV, II CsA £1t£<jl£p£ CJll/lavHKy] 1l.£1wCJll -cll<; 
8paCJHKo-cllW<; -Cll<; SGOT Kat Ka-Ca CJUV£1t£W 
1tpO<jlUAa~£ -co avaY£VVO)Il£VO 111taHKO KoA6~Wlla 

a1tO -CllV l11taWKUnap\Krl ~Aa~ll /l£-Ca a1tO /l£P\­
KY] 2 / 3 111ta't£nollY]. 

THESIS 

Fouzas I. Studies on the mechanism of 
action of cyclosporine on liver regeneration 
after 2/3 partial hepatectomy in rats. Hip­
pokratia 1999, 3(2): 86-87 

The effect and the precise mechanism of 
action of cyclosporine (CsA) on the regenerative 
capacity of the liver has not been elucidated. 
Previous findings in the experimental model of 2 
/3 partial hepatectomy (PH 2/3), in the rat, sup­
port the theory that liver regeneration is con­
trolled by specific immume mechanisms. There­
fore, we considered worthwhile to dissect the 
possibility that CsA intervenes in the immune 
reaction to the regenerating liver through its 
influence to hepatocytes as antigen presenting 
cells (APCs). by studying a) the effect of CsA on 
liver regeneration, b) the effect of SC-19220 on 
the influence of CsA on liver regeneration and c) 
the expression of class I and 1\ MHC molecules 
on regenerating hepatocytes. 

CsA (20 mg/Kgr, 4 days pre-op and 1 day 
post-op) augmented liver regeneration, 48h 
after PH 2 / 3, in wistar rats. This was proved by 
the increase of DNA synthesis in isolated hepa­
tocytes (p<0.05), by flow cytometry after 
BrdUrd administration (2x50 mg tab, SC, at 18 
and 42 h post-op). as well as of the number of 
mitosing hepatocytes / 50 HPFs (p<0.05). 
Moreover, it was found that CsA increases DNA 
synthesis in the sham operated animals 
(p<0.001), although there were no mitoses in 
the first 48 h post-op. 

The IP administration of SC-19220 (5 mg 

bolus and 20 mg by an osmotic minipump for 
48 h), inhibited, very significantly, the augment­
ing action of CsA on DNA synthesis (p<0.001). 
labeling index (p<0.001) and number of mitos­
ing hepatocytes / 50 HPFs (p<0.01). 

Flow cytometry analysis of the isolated normal 
rat hepatocytes showed medium grade expres­
sion of class I and very low but detectable 
expression of class 1\ MHC molecules. PH 2/3 
induced the expression of class I and 1\ MHCs 
by the regenerating hepatocytes (p < 0.01) and 
this was reduced by CsA (p< 0.01), although 
there was only a small, not significant, increase 
in DNA synthesis (p> 0.05). 

PH 2 / 3 induced the levels of SGOT 
(p<0.001) which were reduced by CsA (p< 
0.05). PH 2 / 3 increased the levels of alkaline 
phosphatase (p<0.01), blood urea nitrogen 
(BUN) (p<0.01) and serum creatinine (Scr) 
(p<0.001) and they were increased further by 
the administration of CsA. Total bilirubin levels 
were not affected by 2 / 3 partial hepatectomy, 
CsA or SC-19220. The administration of CsA 
increased, very significantly, the levels of glu­
cose in the sham operated rats (p<0.001). 

In conclusion, the augmenting action of CsA 
on hepatocyte proliferation is indirect and can 
be attributed to an increase of PGE2 synthesis, 
through its action on EP1 receptor. CsA 
reduces, also, the immunogenicity of the regen­
erating liver by inhibiting the expression of class 
I and 1\ MHCs by the regenerating hepatocytes, 
although this had no effect on DNA synthesis. At 
48 hours after partial hepatectomy, it was prob­
ably too early for the cytotoxic immune 
response to have any impact on liver regenera­
tion and its inhibition by CsA could not have any 
augmentive effect. This is supported by the fact 
that light microscopy showed no inflammatory 
infiltrate or necrosis in the liver lobules and por­
tal tracts of the hepatectomized animals. The 
reduction of the levels of SGOT after PH 2 / 3 
can be considered as an additional protective 
influence of CsA on the liver remnant. 




