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Fas and Fas Ligand Expression and
Relationship with Clinicopathologic

Parameters in Pancreas Cancer

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Fas (CD95/APO-1) and Fas Li gand (FasL) are im por tant in the pro cess of
apop to sis in the im mu ne system. He reby, we ai med to exa mi ne the ex pres si on of Fas/FasL in pan-
cre a tic ade no car ci no ma and chro nic pan cre a tic tis su e and its re la ti on with cli ni co pat ho lo gi cal
cha rac te ris tics using im mu no his toc he mi cal stu di es. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Pan cre a tic ade no car -
ci no ma (n= 35) and chro nic pan cre a ti tis ca ses (n= 25) un der went as sess ment for Fas and FasL ex-
pres si on using im mu no his toc he mistry. RRee  ssuullttss::  The cancer group consisted of 24 female and 11
male patients, while the chronic pancreatitis group included 21 female and 4 male patients. All pa-
tients had been diagnosed with adenocarcinoma. Ac cor ding to the International Union Against
Cancer (UICC) sta ging, 19 patients were classified as stage III (unresectable) and 16 patients had
stage IV disease. All patients classified as stage III were revealed to have unresectable tumors in-
traoperatively. The loss of Fas expression was higher in pancreatic adenocarcinoma than in chronic
pancreatitis (57.1% vs. 29.2%, p= 0.034). FasL over-expression was higher in pancreatic adeno-
carcinoma than in chronic pancreatitis (57.1% vs. 26.1%, p= 0.031). Cytoplasmic staining of Fas
(77.1% vs. 22.9%, p= 0.016) and FasL (61.1% vs. 38.9%, p= 0.002) was higher than membranous
staining. According to stages, loss of Fas expression was greater in stage IV when compared with
stage III (73.9% vs. 25%, p= 0.01). There was no significant relationship between Fas and the stage
of cancer (p> 0.05). Furthermore, there was no correlation between Fas/FasL staining and age and
sex (p> 0.05). CCoonncc  lluu  ssii  oonn::  In pancreatic adenocarcinoma, loss of Fas expression and Fas L over-ex-
pression were statistically significant. 

KKeeyy  WWoorrddss::  Fas li gand pro te in; pan cre a tic ne op lasms

ÖÖZZEETT  AAmmaaçç:: Fas (CD95/APO-1) ve Fas Li gand (FasL) im mün sis tem de yer alan apop tozis için
önemlidir. Biz bu çalışmada, immünohistokimyasal işlemler kullanarak, Fas/FasL’nin pan kre as ade -
no kar si nomu ve kro nik pan kre a tit do ku la rın da ki eks pres yo nu nu ve kli ni ko pa to lo jik özel lik ler ile
iliş ki si ni in ce le me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Pan kre a tik ade no kar si nom (n= 35) ve kro nik
pan kre a tit (n= 25) olgu la rı im müno his to kim ya sal ola rak Fas ve FasL eks pres yo nu açı sın dan in ce len -
di. BBuull  gguu  llaarr::  Ka dın/er kek sa yı sı kan ser gru bunda 24/11 ve kro nik pan kre a tit gru bunda 21/4 idi. Tüm
has ta lar ade no kar si nom ta nı sı almıştı. “International Union Against Cancer (UICC)” ev re le me si ne gö -
re, 19 has ta ev re III (an re zek tabl), 16 has ta ev re IV ola rak belirlendi. Ev re III olan tüm has ta lar ope -
ras yon es na sın da an re zek tabl ola rak de ğer len di ril di. Fas eks pres yo nu nun kay bı pan kre a tik
ade no kar si nom da kro nik pankreatitte olduğundan da ha faz la idi (%57.1’e karşı %29.2, p= 0.034).
FasL’nin aşırı ekspresyonu, pan kre a tik ade no kar si nom da kro nik pankreatitte olduğundan da ha faz -
la idi (%57.1’e karşı %26.1, p= 0.031). Fas (%77.1’e karşı %22.9, p= 0.016) ve FasL (%61.1’e karşı
%38.9, p= 0.002) si top laz mik bo yan ma sı, mem bra nöz bo yan ma dan da ha faz la idi. Ev re ye gö re; Fas
eks pres yo nu kay bı; kar şı laş tı rıl dı ğın da ev re IV’ te ev re II I’ te olduğundan da ha faz la idi (%73.9’a karşı
%25, p= 0.01). FasL ile ev re ara sın da be lir gin bir iliş ki göz len me di (p> 0.05).Yi ne Fas/FasL bo yan ma -
sı ile yaş ve cin si yet ara sın da bir iliş ki bu lun ma dı (p> 0.05). SSoo  nnuuçç::  Pan kre as ade no kar si no mun da
Fas eks pres yon kay bı ve FasL eks pres yon ar tı şı is ta tis tik sel ola rak an lam lı bu lun muş tur.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Fas li gand; pan kre as kan se ri
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u mor cells be gin to pro li fe ra te inap prop ri a -
tely when apop to tic path ways ma in ta i ning
the cel lu lar in teg rity of or ga nisms de com po -

se.1 The trans por ter pro te in na med ‘Fas’ al so func-
ti ons as a re cep tor. It binds to Fas-li gand and ca u ses
prog ram med cell de ath by trans por ting an in tra -
cel lu lar sig nal. Fas-L, a mem ber of tu mor nec ro sis
fac tor re cep tors and the li gand fa mily, is a 37-40
kDa type II mem bra ne pro te in.2-5 The Fas cell de ath
re cep tor li ga ti on trans fers a ‘de ath sig nal’, which
so on starts and ma in ta ins the apop to tic path way
with the help of eit her ac ti va ting an ti body or FasL.6

The re is a path way re gu la ting the con ti nu ity of the
im mu ne system cal led the ‘apop to tic path way’. The
Fas re cep tor is a part of this path way. Tu mor cells
may cap tu re the sur ve il lan ce of im mu nity and this
can oc cur by the loss of Fas ex pres si on with tu mor
cells.7 Va ri o us stu di es have shown that when com-
pa red to Fas-ne ga ti ve tu mors, it has be en shown
that the sur vi val ra te of Fas-po si ti ve tu mors in the
bre ast, li ver and the lungs is much hig her.1,8,9 FasL
is pri ma rily ex pres sed in ac ti va ted T-lymphocy tes
and it ap pe ars to play an im por tant ro le in T-cell
me di a ted cyto to xi city by inducing apop to sis in tar-
get cells ex pres sing Fas.10 FasL ex pres si on by tu mor
cells is pos tu la ted to “co un ter-at tac k” the im mu ne
system by in du cing apop to sis in Fas-ex pres sing an -
ti-tu mor T lymphocy tes, ac ting in a si mi lar fas hi on
to epit he li al cells in im mu ne-pri vi le ged si tes.11 The -
re are many stu di es on the sub ject and so me of
those suggested that FasL might be ex pres sed by cell
li nes of the co lon, me la no ma, and he pa to cel lu lar
car ci no mas.11-13 When the re la ti ons hip of can cer
and Fas/FasL is eva lu a ted in pan cre a tic car ci no ma,
pan cre a tic ade no car ci no ma cell li nes inc lu de Fas
and FasL, but da ta re gar ding the cli ni cal cha rac te -
ris tics and cor re la ti ons are li mi ted.14-17 Thus, in this
study, we aimed to evaluate the expression of
Fas/Fas L in pancreatic adenocarcinoma and
chronic pancreatic tissue and its relation with clin-
icopathological characteristics using immunohisto-
chemical studies.

MA TE RI AL AND MET HODS 

The study included 35 pa ti ents who had pan cre a tic
ade no car ci no ma and 25 pa ti ents with chro nic pan-

cre a ti tis in the de part ment of Me di cal On co logy,
Uni ver sity of Ulu dağ, Tur key, bet we en 2000 and
2004. Ap pro val for the study was ob ta i ned from the
lo cal et hics com mit te e. De mog rap hic da ta we re ob-
ta i ned from me di cal charts. Cli ni cal fol low-up was
carried out by reviewing the clinical charts and/or
by con tac ting the pa ti ents’ physi ci ans. Sta ging was
ba sed on ra di o lo gi cal as sess ment ac cor ding to the
AJCC/UICC (American Joint Committee on Can-
cer /International Union Against Cancer).

IM MU NO HIS TOC HE MISTRY

Im mu no his toc he mi cal sta i ning was car ri ed out on
5-μm-thick sec ti ons on lysi na ted sli des from ro u ti -
nely fi xed pa raf fin-em bed ded blocks. Pa raf fin-em -
bed ded sec ti ons of pan cre a tic tu mors we re
de-pa raf fi ni zed in xyle ne and were re-hydra ted in
gra ded al co hol. The sec ti ons we re pre-tre a ted in a
mic ro wa ve in 10 mM so di um cit ra te (pH 6.0) for
20 mi nu tes and were in cu ba ted in 3% H2O2 for 15
min. The sli des we re then was hed with PBS buf fer
thre e ti mes for 5 mi nu tes. Af ter tre at ment with
bloc king se rum for 10 mi nu tes, the sec ti ons we re
in cu ba ted for 60 mi nu tes with pri mary mo noc lo -
nal an ti bo di es aga inst Fas (CD95) and FasL, clo ne
GM30, di lu ti on 1:40 and clo ne 5D1, di lu ti on 1:25,
res pec ti vely (No vo cas tra La bo ra to ri es, New cast le,
Uni ted King dom). The im mu no his toc he mi cal sta -
i ning was per for med using the strep to a vi din-bi o -
tin kit (Uni ver sal Qu ick kit, No vo cas tra) by the
avi din-bi o tin-pe ro xi da se met hod, ac cor ding to the
ma nu fac tu rer’s ins truc ti ons. No vo cas tra DAB chro-
mo gen was used as the chro mo gen, and the sli des
we re co un ter-sta i ned with Ma yer’s he ma toxy lin.
For ma lin-fi xed, pa raf fin-em bed ded sec ti ons of hu -
man pros ta te we re used as po si ti ve con trols of FasL;
sec ti ons of the hu man small in tes ti ne ser ved as po s-
i ti ve con trols for Fas. Sec ti ons wit ho ut pri mary an-
ti bo di es, as well as tho se with non-im mu ni zed
mo u se se rum for FasL and Fas ser ved as ne ga ti ve
con trols. All his to lo gi cal sli des we re exa mi ned by a
pat ho lo gist who was blinded to cli ni cal da ta or the
di se a se out co me. Fas and FasL sta i ning we re sco red
in de pen dent from the lo ca li za ti on of mem bra ne or
cytop las mic sta i ning. De pen ding on the pro por ti on
of po si ti ve cells, immunostaining classification is
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ne ga ti ve (<5%), we ak (5%-30%), mo de ra te (30%-
60%), or strong (>60%). However, since the num-
ber of cases were low, they were classified as
negative (<5%) and positive (>%5).

Sta tis ti cal Analy sis

Sta tis ti cal analy sis was per for med using the SPSS
ver si on 10.05. The Fis her’s exact-test and the Pe -
ar son’s-Chi-Squ a re test we re used to com pa re gro -
ups. P va lu es of <0.05 we re con si de red sta tis ti cally
sig ni fi cant. The cor re la ti on bet we en Fas/FasL sta i -
ning, and age and gen der was as ses sed using the
Spe ar man’s Cor re la ti on test. Aga in, the re la ti on be-
t we en the sta i ning ra tes and the sta ge was analy -
zed using the Fisc her’s E xact-test.

RE SULTS 

The can cer gro up con sis ted of 24 fe ma le and 11
ma le pa ti ents, whi le the chro nic pan cre a ti tis gro up
com pri sed 21 fe ma le and 4 ma le pa ti ents. All pa ti -
ents had ade no car ci no ma. Ac cor ding to the UICC
sta ging, 19 pa ti ents we re clas si fi ed as sta ge III (un-
re sec tab le) and had stage IV disease (Tab le 1). In-
traoperative evaluation revealed that all stage III
patients had unresectable tumors. The loss of Fas
ex pres si on was hig her in pan cre a tic ade no car ci no -
ma than in chro nic pan cre a ti tis (57.1% vs. 29.2%,
p= 0.034). FasL over-ex pres si on was hig her in pan-
cre a tic ade no car ci no ma than in chro nic pan cre a ti -
tis (57.1% vs. 26.1%, p= 0.031.) (Tab le 2) (Fi gu re 1).
Cytop las mic sta i ning of Fas (77.1% vs. 22.9%, p=
0.016) and FasL (61.1% vs. 38.9%, p= 0.002) was
mo re evi dent and sig ni fi cant than mem bra no us sta -
i ning. Ac cor ding to the sta ges, loss of Fas ex pres si -
on was gre a ter at sta ge IV than at sta ge III (73.9%

vs. 25%, p= 0.01) (Tab le 3). The re was no sig ni fi -
cant re la ti ons hip bet we en FasL over-ex pres si on
and sta ge of can cer (p= 0.603). Furt her mo re, the re
was no cor re la ti on bet we en Fas/FasL sta i ning and
age (p= 0.218; rs= 0.163) and bet we en Fas/FasL sta -
i ning and sex (p= 0.887; rs= 0.019).

CONCLUSION

The Fas/FasL system has a pri mary ro le in the in-
duc ti on of apop to tic can cer growth in the ba lan ce
of pro-apop to tic and an ti-apop to tic prog rams.18

Over- and un der-ex pres si on of Fas or FasL ha ve
be en shown in re nal, lung and co lon car ci no mas,
in ad di ti on to bra in tu mors.19-22 Loss of Fas ex pres -
si on has al so be en ob ser ved in lung, esop ha gus,
and co lon ade no car ci no mas.7,11,23,24 Leveugle et al.
reported decrease in Fas ex pres si on in small cell
lung car ci no ma.25 Le ve ug le’s study in di ca ted Fas
ex pres si on with sen si ti vity of cells to Fas-in du ced
apop to sis. Loss of Fas expression was suggested to
be in vol ved in lung tu mo ro ge ne sis. In the study of
Per nick et al, Fas ne ga ti vity in pan cre a tic ade no -
car ci no ma was 81 and Fas po si ti vity was 19, res -
pec ti vely.10 Similar to the results of these two
reports, loss Fas ex pres si on was hig her in can cer
ca ses in our study also. Fas ne ga ti vity was 57.1%
in our study. Loss of Fas has be en shown to be re-
la ted to re sis tan ce to apop to sis and its sig ni fi can ce
in tu mor pat ho ge ne sis de pends on its ro le in im-
mu ne es ca pe.26,27 FAP (Fas-as so ci a ted phosp ha ta -
se)-1 ex pres si on can block the apop to tic func ti on

Pancreatic cancer Chronic pancreatitis

Mean ± SD Mean ± SD

Age (Mean) yr 56.5 ± 8.5 55.3 ± 8.2

Sex (F/M) 24/11 21/4

Tumor stage

III 19 pts

IV 16 pts

TABLE 1: Demographic features of patients with 
pancreatic cancer and chronic pancreatitis.

Immunoreactivity   Chronic pancreatitis Adenocarcinoma p value

n % n %

Fas  positive 17 70.8 15 42.9

Fas  negative 7 29.2 20 57.1 0.034

Fas L  positive 6 26.1 19 57.1

Fas L negative 17 73.9 16 42.9 0.031

Distribution

Cytoplasmic (Fas) 24 100 27 77.1

Membranous (Fas) - 8 22.9 0.016

Cytoplasmic (Fas L) 21 100 11 61.1

Membranous  (FasL) - 7 38.9 0.002

TABLE 2: Immunohistochemical staining for Fas/FasL
in chronic pancreatitis and adenocarcinoma tissues.

YR: Year, F: Female, M: Male, pts: Patients
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of Fas and is cor re la ted with re sis tan ce to Fas-me -
di a ted apop to sis.28

FasL ex pres sing tu mor cells may in du ce Fas kil -
ling of Fas-ex pres sing nor mal tis su e cells, in ad di ti -
on to en ga ge ment of en dot he li al cells in apop to sis.
FasL-ex pres sing tu mors such as co lon car ci no ma,
me la no ma, and he pa to cel lu lar cell li nes are ab le to
kill Fas-ex pres sing Jur kat lymphocy tes in a Fas-me -
di a ted man ner.11-13 In our study, FasL over-ex pres -
si on in the tu mor gro up was highly sig ni fi cant,
whi le Per nick et al did not find any sig ni fi cant dif-
fe ren ce in pan cre a tic ade no car ci no ma ca ses.10 Fur-
thermore, while Fas negativity was higher in men
than in women in the same study there was no dif-
ference between men and women in our study. This
difference may be attributed to the small num ber
of pa ti ents and the he te ro ge ne ity of pa ti ents in the
ot her study when compared to our patients.

The Fas/FasL cli ni cal re la ti ons hip was exam-
ined in tu mors in se ve ral stu di es. Bern storff et al
conc lu ded that in pa ti ents with pan cre a tic tu mors
with loss of Fas, the re was a po o rer dif fe ren ti a ti on
and that the sur vi val was shor ter.7 In our study, the
loss of Fas ex pres si on was hig her in sta ge IV pa ti -
ents than in sta ge III pa ti ents. The loss of Fas may be
aassociated with a poorer clinical course in pancre-
atic cancer. In other studies resembling ours, FasL
over-expression seemed to take over in the case of
Fas loss in esophageal, gastric and colon cancer.29-

31 Bolt ze et al fo und lo wer Fas ex pres si on and hig -
her FasL in chro nic pan cre a ti tis than in the tu mor
cells in ade no car ci no ma, and this was concordant
with the re sults of our study.32 With tu mor-speci fic

T-lymphocy tes, which sti mu la te apop to sis, the es-
ca pe of host im mu ne sur ve il lan ce can be ob ser ved
si mul ta ne o usly with loss of Fas ex pres si on and ex-
pres si on of func ti o nal FasL by tu mor cells.33 Loss of
Fas ex pres si on, which is an es sen ti al frag ment of
pan cre a tic tu mors, is the ac cess for tu mors to es ca -
pe from Fas-me di a ted apop to sis. The Fas kil ling of
Fas-ex pres sing nor mal tis su e cells may be sti mu la -
ted by FasL-ex pres sing tu mor cells and they may
engage en dot he li al cells in to apop to sis.34,35 By sti m-
u la ting apop to sis in tu mor-at tac king lymphocy tes,
pan cre a tic ade no car ci no ma es ca pes im mu ne sur ve -
il lan ce and FasL may ha ve a sig ni fi cant ro le in this
func ti on.25 Bri efly, the ma in re sult of our study is
that in pan cre a tic ade no car ci no ma, not only the loss
of Fas ex pres si on may de mons tra te a po o rer prog no-
sis, but al so in the fu tu re, Fas cor rec ti on and/or FasL
in hi bi ti on may be ad juncts in the rapy plans with
re gard to apop to sis.

Stage III Stage IV

n % n % p

Loss of Fas expression  (+) 3 25 17 73.9

Loss of Fas expression  (-) 9 75 6 26.1 0.01

Fas cytoplasmic staining (+) 6 50 21 91.3

Fas cytoplasmic staining (-) 6 50 2 8.7 0.08

FasL over-expression (+) 5 41.7 10 43.5

FasL over-expression (-) 7 58.3 13 56.5 0.60

FasL cytoplasmic staining (+) 4 57.1 7 63.6

FasL cytoplasmic staining (-) 3 42.9 4 36.4 0.58

TABLE 3: Correlation of Fas/ FasL expression with
stage of pancreatic adenocarcinoma.

FI GU RE 1: Fas and FasL im mu nos ta i ning of tu mor tis su es. (A) Loss of Fas ex pres si on in pan cre a tic ade no car ci no ma. (B,C) Over-ex pres si on of FasL in 
pan cre a tic ade no car ci no ma  (HE, x200).
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