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AIAAKTOPIKH AIATPIBH

Alepelvnan tns embépaoews tns KUKAooTIoplvns €Tl tns NIatikhs
avayevvioews (TTEIPAUatiky YeAETn o€ erfYues)

I. dbovzas

ARICTOTEAEI0 TTAVETTIOTAUIO BETOAAOVIKNS, 1ATRIKG TUAKUA - IXOM EMIOTNUGY YYEIas, XEIPOURYIKGS TOUEas,

XEIPOUPYIKA KAIVIKF METAU0OXEUTEWY

H enintowon kou o unyoviopds dpdong tng Ku-
KAoonopivng (cyclosporine, CsA) eni Tng avaryev-
VITTLKTC 1KOVOTNTOG TOL HTaTog Sev €xel JEVKPL-
vicBel. [Tponyolpeves LEAETES, OTO TEIPOUATIKS
TPGTURO TNG LEPLKNG 2/3 NTOTEKTOTC OE emijLveg
|[partial hepatectomy 2 / 3 (PH 2 / 3)], vrootnpi-
Louv TNV dmoyn 6TL 1| NIOTIKT VOLYEVYTIOT| EAEY-
XETOU O TOVG UM XAVIGUOVE TNG ELOLKTS OLVOTLOL-
Kfi¢ amdvinone. Me Bdon to avotépo, kpionke
oxompo va diepevvnbel 1 mOavoTTor 611 1) CSA
ropeUPoivel oMY oVOGLOKT) ardvTnon €vovTt
TOU QVOLYEVVAUEVOL NTTOTog, HECOL amd TV emi-
dpaony G 6TV 1KOWVOTNTO TOV NROTOKVTTAPMV
Vo AELITOUpYOoUV O¢ KUTTOpO TOL 0oio TopouGLd-
Covv avtiyovo (antigen presenting cells, APCs).
Meletibnke : o) 1 exintoon g CSA oTnyv Nro-
k1 avayévvnon, B) 1 enintwon g xopriynong
T0v SC-19220, avacstorén Tov vrodoyéa EP1 tng
PGE2, otnv enidpaon tn¢ CsA erdve otV no-
iKY avoyévvnon kot y) n exintoon tng CsA
otV éxppoon Tav Taéng 1 kot Il popinv Tou pei-
{ovog ovuniéynatog totocupufardtnrog (Major
Histocompatibility Complex, MHC), oné to nno-
TOKVTTOPOL.

H CsA (20 mg/Kgr, 4 npépec mpoeyyeELpnTIKE
Kot 1 nuépor LETEYXEIPNTIKG) TPOKAAECE GTUC-
vkt ovgnomn g nrotikhg avayévvnong, 48 o-
pec petd and PH 2 / 3 oe enfpveg Wistar, 6nwg o-
rodeixBnke amnd Tnv avinon g ovveeong Tov
DNA 0€ oopOVOUEVO VILYEVVAOUEVH TTHTOKVT-
tapo (p<0.05), pe kvtopopetpior potc, HETO Ond
yopriynon BrdUrd (2x50 mg tab, YA, otig 18 and
42 ®peC PETEYXELPTITIKE), KOOAG Ko ard TNV ov-
Enomn tov itdcewy / 50 ontikd tedio (p<0.03), ot
ot0raYIKEG TOUEG (AE x 400). Emniéov, Somt-
oToON ke 611 CsA avédvel v cuvleon Tov DNA
KOl GTOVC ELKOVIKG ¥elpoupynBevieg emipveg
(p<0.001). yopic Sumg domotwboly WTHOCEIS
oTIC TpWTEG 48 dpeg peTd TNV enéuPoon.

H evdoneprtovaixt yopriynon tov SC-19220 (5
mg bolus ko 20 mg pe ooU®TIKN WKpO-avTAid,
eni 48 h), avéoteldde, 68 TOAD onovTiKS Babuo,
v cuEnTikn enidpoon g CsA otnv clvOeom

tov DNA (p<0.001), otov deixtn orjuovong
(p<0.001). kobkg Kol GTOV WTOTIKS deikn
(p<0.01).

H perétn pe xvtopopetpio pofig ToV ROLOVe-
HEVOV LGIOAOYIKGOY NAOTOKLTTEpwY €de1le GTL
napovoidfovy UéTplog évioong EKepoon Tov
wopiav téEng I MHC ko younAng éviaong, GAAE
otabepy, éxppoon Tav popiov téEng I MHC. H
PH 2 / 3 mpokéiieoe avgnon g Ekepocng Twv
taEng I ko I popiov MHC ond 1o avaryevvdue-
vonroatokvtTope (p< 0.01),  onoio pet®dnke o-
7o TNV Toutdypovn xopriynon CsA (p< 0.01), xo-
pig Spmg vor TpokAnBel onpovTiky avénen g
ovvBeong Tou DNA (p> 0.05).

H PH 2 / 3 npokéiece ovEnomn Tav emnédov Tng
SGOT (p<0.001), n omoio perddnke and v YopH-
ynon g CsA (p< 0.05). H PH 2 / 3 mpok&hece, ¢-
nione, avEnon Tov emrédav TS CAKUAIKN G (w-
opatdong (p<0.01), tng ouvpiog (p<0.01) xou Tng
kpeanvivng (p<0.001), to onolo owERONKav me-
potépw amd TNV yoprynon g CsA. To eninedo
NG OMKNS xoAepLOpivNG dev ernpedotnKoy ord
v PH2/3,tnv PH 2/3 1} Tov SC-19220. H xopn-
ynon g CsA npokdiese ToAG onuovtik obEn-
on TV emnédov e YAuKOLnc (p<0.001) oToug
ELKOVIKQ XELpOVPYNBEVTES EMIUVEC.

Tehxd, N ovEnTikt enidpoon g CsA oy 1-
TOTIKT} ovoryévvnon eivoa guieon kou puropel vo
omodobel o avgnon ¢ ovvoeong g PGE2, ué-
o ¢ dpdong g otov vrodoyéo EPL. H CsA
UeLdvel ETiONS TNV VTLYOVIKOTIITA TOV OVOYEV-
VAUEVOL TTOTOC, OVACTEALOVTUG TNV €KQOPOoT
v 16&n¢ I ko 1T popiwv MHC, and to ovoryev-
VOUEVO ITOTOKVTTOPA, oV Ko 1) dpdon Tng orv-
1 dev elye emintwon otnv cvvbeon tov DNA.
AT6 1o Vpnpa 0UTd GuVayeTol OTL GTIC 48 Wpeg
uetd ) pueptkn 2 / 3 nrotektopt oev £xe1 aKoUn
eKONAMOEL 1} VOOTOATIKT ERISPEOT) TOL CUVOGLXL-
KOU CLGTALOTOC KO KT GUVERELD. 1) (VLG TOAY
¢ ond v CsA dev Bo Lmopovoe v €xel BETLKT
emidpoon oy nrotiky aveyévvnon. H droyn
outr) vrootpileton ko and v EAeryn evoo-
roPraktic 1 mudiodag didnong ond AeneokuTTo-
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PO T GAA GAEYLOVMOT KVTTOPO GTO LOTOAOYIKA
nopackevdouata, 48 mpec uetdtmn PH 2/ 3. Em-
nAéov, N CsA emépepe onuavTikt peimon g
dpaoTikdmTag ¢ SGOT Kol Koth oULVEREIH
TPOQUACEE TO OVALYEVVMUEVO TITATIKG KOASGPOLOL
oo TNV NRATOKVTTOPIKY] PAGPN uetd and uept-
KN 2/ 3 nrotekToun.

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 | and I 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 hy}, 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 isclated normal
rat hepatocytes showed medium grade expres-
sion of class | and very low but detectable
expression of class It MHC molecules. PH 2/ 3
induced the expression of class | and Il 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 Il 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,





