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A b s t r a c t

The plasma levels of soluble antiapoptotic Fas (sFas) and proapoptotic Fas-ligand (sFasl) pro-
teins were studied in heart transplant recipients at one-month follow-up. The patients were treated 
with Neoral (n=18) or Tacrolimus (n=12) and concomitant immunosuppressive drugs. The sFas and 
sFasl levels were detected by ElISA. The values were related to treatment with Neoral or Tacrolimus 
in stable patients and in patients with acute rejection episodes (treated with methylprednisolone; ≥IB), 
and also to antirejection treatment with methylprednisolone or ATG/OkT3. The results showed no 
significant changes in sFas and sFasl levels in the stable recipients and in the patients experiencing 
acute rejection treated with methylprednisolone, regardless of treatment with Neoral or Tacrolimus. 
However, with antirejection therapy, both sFas and sFasl levels increased in the patients given ATG 
or OkT3, but not in those treated with methylprednisolone. 
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INTRODUCTION

The soluble membrane-bound protein Fas (sFas) and its soluble Fas-ligand (sFasl)  
play a key role in maintaining tissue homeostasis via induction of apoptosis, i.e., 
programmed cell death (1). Soluble antiapoptotic Fas inhibits apoptosis by neut-
ralising sFasl or anti-Fas antibody (2), while soluble proapoptotic Fasl mediates 
apoptosis by binding to membrane-bound Fas molecules. While in humans sFas is 
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secreted by almost all cells, sFasl is predominantly released by activated cytotoxic 
T-lymphocytes. 

In transplantation, apoptosis is involved in harmful events such as ischaemia, 
reperfusion injury or graft rejection, but it may also play a positive role – by deple-
tion of alloreactive T-cells, apoptosis actively promotes transplantation tolerance 
or reduces the frequency of rejection episodes (3). In vitro studies have shown that 
immunosuppressive drugs, Neoral and Tacrolimus, are able to mediate apoptosis 
of thymocytes (4,5). In the therapy for acute rejection, polyclonal (ATG) and mo-
noclonal (OkT3) anti-CD3 antibodies are, among other effects, associated with 
lymphocyte apoptosis (6,7), and corticosteroids also show apoptotic effects (8).
The aim of this study was to compare the plasma levels of antiapoptotic sFas and 
proapoptotic sFasl in the Neoral-treated transplant recipients with those in the 
Tacrolimus-treated recipients, as well as to relate sFas and sFasl levels to the thera-
py for acute rejection episodes in these patients.

PATIENTS AND METHODS

The study comprised 30 adult heart transplant recipients followed up for 1 month. The immu-
nosuppressive protocol included Neoral in 18 recipients and Tacrolimus in 12 recipients, as well as 
concomitant therapy (azathioprine or mycopfenofal mofetil + corticosteroids). All patients under-
went endomyocardial biopsy at four weekly intervals and, on the basis of the results, were evalu-
ated as stable cases (ISHlT grades 0 or IA) or requiring antirejection therapy (ISHlT grade equal 
to or higher than IB). The latter were given three daily doses of methylprednisolone intravenously  
(0.5 – 1.0 g/day). When the following biopsy results did not show a decrease in the ISHlT grade, the 
episode was regarded as steroid-resistant and ATG or OkT3 was administered for 10 days (3.0 mg/kg/
day or 5.0 mg/day, respectively). The levels of sFas and sFasl were assessed 2- or 3-times after antire-
jection therapy had started. All recipients were free from any infection for the period of study.

The plasma levels of sFas (pg/ml) and sFasl (ng/ml) were determined by a commercial sandwich 
ElISA kit with the use of monoclonal antibodies (Bender, MedSystems, USA). The results were 
statistically evaluated using Student’s t-test and were expressed as mean ± standard deviation and 
range values. 

RESUlTS

A total of 374 sFas and sFasl samples from 30 patients were evaluated. In the 
stable cases (ISHlT grade ≤ IA, no infection), no significant differences between 
the Neoral – and Tacrolimus-treated patients were found in either sFas or sFasl 
levels during the first post-transplantation month (Table 1). In the patients who 
developed acute rejection episodes (ISHlT grades IB, II or IIIA) and received me-
thylprednisolone, no significant differences in sFas and sFasl concentrations in re-
lation to the main immunosuppressive drug therapy were found (Table 2). When the 
acute rejection was steroid-resistant (a repeated biopsy showed ongoing rejection of 
similar or worse intensity) and required treatment with ATG or OkT3, the levels 
of both Fas and sFasl showed a marked increase in comparison with the levels in 
patients receiving methylprednisolone (Table 3). These results were not statistically 
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Table 1
levels of sFas and sFasl during Neoral or Tacrolimus immunosuppressive therapy in stable (0 + IA) 

recipients

Immunosuppressive
therapy No. of stable cases sFas (pg/ml) sFasl (ng/ml)

Neoral
+ concomitant drugs 18 60.7 ± 12.9 

38.0 – 99.0
0.54 ± 0.19 
0.12 – 0.91

Tacrolimus
+ concomitant drugs 12 73.2 ± 11.7 

 58.0 – 110.0
0.56 ± 0.14 
 0.12 – 0.78

Table 2
levels of sFas and sFasl in methylprednisolone-treated recipients with  

acute rejection episodes (IB + II + IIIA) 

Antirejection therapy No. of acute rejection 
episodes sFas (pg/ml) sFasl (ng/ml)

Methylprednisolone +
Neoral +

concomitant drug 
8 72.6 ± 10.6 

49.0 – 98.0
0.62 ± 0.09 
0.42 – 0.79

Methylprednisolone + 
Tacrolimus +

concomitant drug
7 76.1 ± 14.4 

 58.0 – 112.0
0.65 ± 0.13 
0.43 – 0.88

Table 3
levels of sFas and sFasl in recipients with acute rejection episodes  

(IB + II + IIIA) receiving antirejection therapy

Antirejection therapy No. of acute rejection 
episodes sFas (pg/ml) sFasl (ng/ml)

Methylprednisolone +
Neoral / Tacrolimus + 

concomitant drug
15 74.3 ± 12.5 

49.0 – 112.0
0.63 ± 0.11 
0.42 – 0.88

ATG / OkT3 + 
Neoral / Tacrolimus +

concomitant drug
3* 153.0 ± 37.7  

 92.0 – 199.0
1.31 ± 0.17 
1.08 – 1.63

*Of the three steroid-resistant acute rejection episodes two received ATG and one OkT3.
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evaluated because of the low number of ATG-/OkT3- treated recipients. The thera-
py resulted in reduction of the acute rejection grade, as shown by the results of en-
domyocardial biopsy performed within 7 days of the rejection episode onset. shown 
by the results of performed within 7 or 10 days of the rejection episode onset.

DISCUSSION

Immunosuppressive therapy with Neoral or Tacrolimus is used to suppress do-
nor-specific T-cell responses or to induce apoptosis in donor antigen-stimulated ex-
panding T-cells. In vitro studies (4,9) showed that Tacrolimus can induce T-lympho-
cyte apoptosis in activated cells and that apoptosis is higher than when it is induced 
by Neoral (10). On the other hand, Neoral and Tacrolimus, which inhibit T-cell 
activation, block the susceptibility of activated T-cells to apoptosis (11). Hökl et al. 
(12) showed that there was no difference between Neoral and Tacrolimus in their 
effects on the apoptosis of peripheral T-cells in stable heart transplant recipients.
In the maintenance of homeostasis, apoptosis is associated, among other mecha-
nisms, with soluble Fas molecules for inhibition and soluble Fas-ligand molecules 
for activation. In relation to immunosuppressive treatment in this study, there was 
no difference in sFas and sFasl levels between the Neoral – and Tacrolimus-treated 
patients, regardless of whether they were stable recipients or had an acute rejection 
episode higher than IA. Arkensmit et al. found significantly elevated serum sFasl 
and decreased sFas levels in heart transplant recipients treated with Neoral (13). Se-
ino et al. reported that the recipients of related liver transplants had elevated serum 
sFas concentrations, but not sFasl levels (14). Methylprednisolone, used in this 
study as an anti-rejection drug, has been reported to induce apoptosis of peripheral 
T-lymphocytes shortly after intravenous administration (6). It has also had a stabili-
sing effect on the plasma membrane, which may inhibit the release of soluble sFas 
and sFasl molecules from the membranes. In a study of soluble apoptotic markers 
in liver transplant recipients, serum sFas levels were significantly enhanced in acute 
rejection patients and were brought to normal values by immunosuppressive thera-
py (17). The action of both ATG and OkT3 may involve several mechanisms, such 
as complement-dependent lysis, apoptosis associated with activation, Fas-ligand 
apoptosis or modulation of functional molecules, to produce lymphopenia. Some of 
these mechanisms may both induce the release of soluble apoptotic mediators and 
maintain their increased levels in circulation. The role of increased levels of soluble 
Fas and Fas-ligand molecules in relation to immunosuppressive therapy is not clear 
and, together with the mechanism of their regulation, warrants further studies.

CONClUSIONS

The levels of soluble Fas and Fas-ligand proteins were recorded in the plasma of 
heart transplant recipients treated with Neoral or Tacrolimus, who were stable or had 
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an acute rejection episode and received antirejection therapy (methylprednisolone). 
No significant differences were found between these two immunosuppressive proto-
cols. However, an increase in both sFas and sFasl levels was found in the patients 
with acute rejection episodes who received antirejection therapy with AlG/OkT3,  
as compared with those treated with methylprednisolone. 

Hökl J., Černý J., Ondrášek J., Bedáňová H., Vespalec J., Sirotková A.

PlASMATICké HlADINy ROzPUSTNýCH FAS A FAS-lIGANDy U PříJEMCů PO 
TRANSPlANTACI SRDCE, kTEří BylI léČENI NEORAlEM NEBO TACROlIMEM

S o u h r n

Plasmatické hladiny rozpustné antiapoptotické Fas (sFas) a proapoptotické Fas-ligandy (sFasl) 
byly sledovány u příjemců po transplantaci srdce během prvního měsíce po transplantaci. Pacienti 
byli léčeni Neoralem(n=18) nebo Tacrolimem (n=12) s dalšími imunosupresivy. Metodou ElISA byly 
stanoveny hladiny sFas a sFasl. Tyto hodnoty byly vztaženy na léčení Neoralem nebo Tacrolimem 
u stabilních příjemců a pacientů s akutními rejekčními episodami (léčenými methylprednisolonem; ≥ 
IB) a také na antirejekční léčbu ATG/OkT3. výsledky neukázaly signifikantní změny sFas a sFasl u 
stabilních příjemců a pacientů s akutní rejekcí (léčených methylprednisolonem) bez ohledu na léčbu 
Neoralem nebo Tacrolimem. Při antirejekční léčbě ATG nebo OkT3 došlo ke zvýšení u sFas i sFasl.
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