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The Clinical Significance of Fas and Fas Ligand
Expression in Thyroid Neoplasms

Tae Hyoung Kim, M.D., Youn Ki Min, M.D., Seong Jin
Cho, MD." Kil Soo Son, MD., Jeong Won Bae, M.D,,
Jong Seok Kim, M.D. and Bum Hwan Koo, M.D.

Purpose: Recent studies indicate that Fas and Fas Ligand
(Fas-L) are implicated in autoimmune endocrine diseases
and tumors of the thyroid. In this study we tried fo elucidate
the expression stati of Fas and Fas-L in some kinds of
thyroid neoplasms, and their relationships with 4 prognostic
factors in papillary thyroid cancer (i.e., size, lymph node
metastasis, capsule invasion, age).

Methods: 66 cases of thyroid neoplasm including 45 cases
of papillary cancer (PTC), 3 of a follicular cancer (FTC), 1
of a poorly differentiated cancer (PDC), 1 of a undifferen-
tiated cancer (UC), 7 of follicular adenoma (FA), and 9 of
nodular hyperplasia (NH) were examined, and estimated as
negative, weak positive and strong positive about the Fas
and Fas-L expression by the immunohistochemical staining
intensities. We then collected and compared the differrences
between benign and malignant tumors. The expressions of
Fas and Fas-L in papillary thyroid cancers were evaluated
relating to the differences in the prognostic factors (i.e., the
size, lymph node status, capsule invasion, and age of the
patients).

Results: Malignant thyrcid tumors revealed stronger staining
intensity than benign neoplasms. In papillary thyroid cancers,
Fas-L staining intensities were significantly- stronger in the
cases with perithyroidal lymph node metastasis, or in those
of 45 years old or over than in those with no lymph node
metastasis, or younger than 45 years.

Conclusion: Both Fas and Fas-L are implicated in thyroid
tumorigenesis and revealed stronger staining intensities in
malignant than benign tumors, and the Fas-L staining inten-
sites may have some prognostic implications at least in
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papillary thyroid cancers. (J Korean Surg Soc 2002;63:462-467)
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1. 1.~2000. 12. 31)ol] wp=m, 744 +-S &) Sg]uietol
A 1A R E5E grolw, wid A E ZkE = kel 35%F
AR sl gl o), oAbl A= 6.9%, SHAE 3] W As=
grolrt. §-2] vhell 2] 20004 3 o <) 2,921 o) 244
ok 3kab7} Hh skl o, Ao Bk fFdshe] 77.7%
(2,2719), o] F<}o] 6.7% (196¥H i}

vHE A9 of A okt v A & A ske] WAV
oA A 5= A3 kel AL 5, apoptosis9} o]ol] Frofsiez of 2] 744
EAEY] AL s dqtE T o, AlE Al gl
B BAES 2A8kE £ o] 4ol a4l WAl
294 ek Aol Pl AsE ek

A ZA}ed AHapoptosis)= A E2}2] death receptore]] ligand
7} ZA¢kslod positive inductiong Y 27| A}, trophic signal 2]
Z=Alel] 2)3t negative inductionel] 2}al] Lojytu}, MEa}ed A
(apoptosis) 2] w7} ol death receptor, adaptor molecule,
caspase cascade, mitochondria, Bcl-2 o] 31ojgtc}.(2,3) o]
A3 A EZAAAE 53} death receptor & 71 A o
A A F¢ shbr} Fasolck

Fas (CD95/Apol)+= Tumor Necrosis factor (TNF) <584 o+
(Recepter family)ol] €3}, 45-kDa type I transmembrane pro-
tein® £A4,(4) F& F5-(myeloid) 3 7 Z 2 A Z(lymph-
oblastoid cells), A-§F A Z(fibroblasts), Fe= 7F, w4, =9}
742 ul & &£ 22 (non-lymphoid tissues)@} thokst &5F2] oF
A E(Frkel, sk, vl A9, 9ol A whE
v, &%t Ligandi} t}7} kx| (Polyvalent antibodies)ol] 2] 3}
2} 74 $}(crosslinking)o] Dojipd A FE2}ed AHapoptosis)Z-
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53} death receptor®] AZo|t}.(4,5)

Fas Ligand (Fas-L)% 72 TNF 8-#|2] 40-kDa type
IT cell surface glycoprotein© &.4] Fasol] A3}slo] o] & A
AP ez MEAA AHapoptosis)F FHEEIC(4) Fas-L
< A2 TR Z (T Tymphocytes)ol 4] 28 WA w o] u}
olg]zoll ZAAEAY A wWolr} Yot AZol Wt
cell-mediated cytotoxicityel] Frojets Ao 2 delA got.(6)
Fas-L2 318k, 7, ¥ 9l ejulollA] whadslo], AgE= g2
TE AATLZH ol & AV EE WAl Ao g
R 38} immune-privileged statusoll 7]odsts Aoz A7+
3 Qhr}. Fas-L-2 3k EZ A AFA] E Z(astrocytoma),
HEZF, Ewing’s §% 9tz 7249, @l A5 kel s
o, o] & o] WAl T4 HkA] ka1 Abo} = AR
B8k 1Ao7 AwEls 9l counterattack model).(7)
B Aol AE 74 594 Al FEol A Fas B Fas-L 3]
e 2AE, ol F EA 9 wrEls) £k of ol B g
A g ol AxbETS BAIE Yol Hozy, ol &
Ao} drglo] Foke] Hhal 9l of| ol v X]E kel sl

24 AFesieh.
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A AAEE AR b 3x) FollA shebal S5 A}
st veh: 248 Ega e el F gz

Table 1. Pathologic diagnoses of subject specimens

Thyroid cancer; 50 cases

Papillary cancer 45 cases
Follicular cancer 3 cases
Poorly differentiated cancer 1 case
Undifferentiated cancer 1 case
Benign tumor; 16 cases
Follicular adenoma 7 cases
Nodular hyperplasia 9 cases
Total 66 cases

Fig. 1. Immunohistochemical stains for Fas in nodular hyperplasia
(A), follicular adenoma (B), and papillary carcinoma (C)
of thyroid gland. They represents negative, weak positive,
and strong positive results of Fas staining, respectively
(H&E stain, x 100).
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= Z¢ BEAEY], 9=A Aol, Hut A&, vroDel uhE
W £ o] Zpo|7) Ql=Alol ulsl] Fotkly] fl3 ekl £
B =AE 5m FAR QE5HHA F 60°C g-7]ol4 60
Bk A=A 2 100% xylene S & 3~587F 33] F43}o]
stebel S AlAsg ) L8 3 100%, 90%, 70% olE 4 &
W ZH5E dAH o §4AIZ Fas 9 FasL ghje
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F94e FAs) el FResl we o RbE(pressure
cooker) S o]-&&to] 3£ phosphate buffered saline (PBS)ol]
587 Alslgich. 4°C) PBSol| thA] 587 Aeld &,
Q1A peroxidase®] A& A Alsty] S8l 3% FAdshra
E 1087 223 ¥, 3|45 EEA 9 14 A Fas (1
50, CD95/APO-1, DAKO, Denmark)®} FAS-L (1 : 100, Santa
Cruz, USA)S AF-2oll A 247k HE-S-A17] & PBSHo & A%
s}9ir}. 2% 3-A|e) biotinylated link antibody (LSAB kit,
DAKO, Denmark) 2 205-7F 8F-8-A17] & PBSE 33] A% s}
9t} 18] 2 streptavidin (Zymed, CA, USA)T} peroxidase7}
AR Soholl 3027 A7) 3 PBS 38] AHsigiek
o] & vbAuE-2-2- 3 3.diaminobenzidine tetrachloride (DAB) =
kAl A7) thS Mayer’s hematoxylin© 2 tH£gE4 & 32
E Boll AFste] Aol AzAZ ¥ FYstleh

@) ZOEAE: 4L 299 W] o)Al o o] FolFe
o, W wjell nlel] AEANA Ze AN T E =
ANEZ FH oz BAgstgon, AA EFAE § 0~5%
A A5 S (), 5~50% L3 A, 50% o

[e]

Immunohistochemical stain for Fas-L in nodular hyperpla-
sia (A), follicular adenoma (B), and papillary carcinoma (C)
of thyroid gland. They represents negative, weak positive,
and strong positive tesults of Fas staining, respectively
(H&E stain, X 100).
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@ EH: B4 u-2 SAS 6.12 versiong A-E3}o] chi- okA 3} oAl Aolol] EAH o 8ot AB}E ¥ P
square 4 Fisher’s exact test & HIE34-S AJsfslgion, value=0.001)(Table 2).
P-value<0.05% $94Fo 7 8} Fas-L &) wb&] £ = ok A of| 4] ekokA] 25%, 7hokA) 6.3%, -
A 68.8%%3, A=A A FFA 52%, FUAA 24%,
E=| I L4 24%9) WHEE Ho] ¥ F 7hol] EAH o2 fogt
zo] S RYrHP value=0.004)(Table 2).

Faso] W = oA

= oFol| A <kokA) 56.3%, 43 43.8% LA 7LALA QYol)A] Fas 9 Fas-Lo| Wb %9} o3 <]
R, Gl A= ke

[e]
0%, &FD 64%, 50l 4% Apeke] BANA Fasi= SAIH frel Aol gl et Fas-Lo|

03’., OYN

Table 2. Expressions of Fas and Fas-L in various pathologic characteristics

T Fas Fas-L

tumor Total

ypes Negative Weak positive  Strong positive Negative Weak positive  Strong positive
PTC 45 (100%) 1 22%) 14 (31.1%) 30 (66.7%) 8 (17.8%) 25 (55.6%) 12 (26.7%)
FIC 3 (100%) 0 1 (33.3%) 2 (66.7%) 2 (66.7%) 1 (33.3%)

PDC 1 1 0 0 1

ucC 1 0 1 0 1

FA 7 (100%) 2 5 5 (71.4%) 2 (28.6%)

NH 9 (100%) 5 4 6 (66.7%) 2 (22.2%) 1 (11.1%)
Malignant tumor (50) 2 (4%) 16 (32%) 32 (64%) 12 (24%) 26 (52%) 12 (24%)
Benign tumor (16) 7 (43.8%) 9 (56.3%) 0 11 (68.8%) 4 (25%) 1 (6.3%)

P-value 0.001* 0.004*

PTC = papillary thyroid cancer; FTC = follicular thyroid cancer; PDC = poorly differentiated thyroid cancer; UC = undifferentiated cancer;
FA = follicular adenoma; NH = nodular hyperplasia, *P <0.05.

Table 3. The relationships between staining intensities of Fas and Fas-L and various prognostic factors in 45 papillary thyroid cancer cases

Fas Fas-L
Tumor
characteristics Cases
Negative Weak positive  Strong positive Negative Weak positive  Strong positive
Size>4 cm 9 (100%) 1 (11.1%) 4 (44.4%) 4 (44.4%) 4 (44.4%) 4 (44.4%) 1 (11.1%)
Size <4 cm 35 (100%) 0 10 (28.6%) 25 (71.4%) 4 (11.4%) 21 (60%) 10 (28.6%)
P-value 0.128 0.281
Node (+) 17 (100%) 0 5 (29.4%) 12 (70.1%) 2 (11.8%) 9 (52.9%) 6 (35.3%)
Node (—) 19 (100%) 1 (5.3%) 7 (36.8%) 11 (57.9%) 5 (26.3%) 13 (68.4%) 1 (53%)
P-value 0.429 0.037*
Capsule invasion 22 (100%) 1 (4.5%) 8 (36.4%) 13 (59.1%) 4 (18.2%) 12 (54.5%) 6 (27.3%)
Capsule intact 22 (100%) 0 6 (27.3%) 16 (72.7%) 4 (18.2%) 13 (59.1%) 5 (22.7%)
P-value 0.340 0.728
Age>45 21 (100%) 1 (4.8%) 6 (28.6%) 14 (66.7%) 3 (14.3%) 8 (38.1%) 10 (47.6%)
Age <45 24 (100%) 0 8 (33.3%) 16 (66.7%) 5 (20.8%) 17 (70.8%) 2 (8.3%)
P-value 1.0 0.003*

*P <0.05.
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UHEE g2 Aolzt 9 wl(p value=0.037), 18] a1 3}
AF2] Lol 7} 454) o] A4 wi(p value=0.003) LR 2] ¢3-S uf

Hop FAF o2 fo3A & Ao veldri(Table 3).
I &

thll2 AEAA 249 A4S fA87] HelAe
Al £9] %ﬂfjr Artate] Aolel] At 43 Aelrt &
i gon, Zeasl HEA, & A E21ed AHapoptosis)
+ A5k A& F3l NUE I BER] &, XY T2
a8s Sl Poldbebar AZAE I JYrh(® ol & F3l =7
9] 7150 o o)A HestA oA HYAY, #o) AAH
AEE, e A A A 2 Aol whAS A, 7
A A, A Erbsst £4A- £ o] Ak A ES
o] AAKIH(S) LefA A EAA AHapoptosis) = F 4= <l
A ok, AAl =A ) A e EAlslar of
7FA el Aol gk A2l A AlE uk-gofl Hagt Aol
£}, A ZA}ed AH(apoptosis)ol] €18k AFEAE SEH oL, of
YA o240l AT 0% HelgH ozt AT TAe
I, AE 93, oMo SZ(condensation), $He] whed
(fragmentation), B A|Eute] =3 a8l H(blebbing), *Y3}e+2]
o 2= 3 DNAZ| oligonucleosomal fragmentationg& 57 ©
2 gt} o]#] gl A FEA}ed Afapoptosis)7}F A E 2] AHnecrosis)
of thE A2 of P 7RA7E o) Fell A Fask AL Al
Furo] HEx o] A2 | EAEY 8l & 2ol o|F
g2 dlielthe Holrh(6)

19803 tff o] 5 Al E2}ed AHapoptosis)ol] Tt AT 7] 3t
TFFA LR Folut AW o] systeme] 29} chokst Azt
o :h;].]xﬂa]oﬂ _1,]-‘“]- x]/ﬂo]] /ﬂ-ﬂo]— 7] :]E —5]-] 91-1:} _1,]-__,__
g A FEAE AA AZY £ AT V5] 48 &
el Wb, HAgE A EAZL JojubA) ekg - 254
(hyperplasia)o| L} A1 A& (neoplasia)®] HAJof] 7]ojslA] ¥
o} wekA] AE Fd ol F7HET ol gl ¢ho] A el glo]
AT A|EA Aapoptosis) 79 AR} AesA Het.

A7 A SR A EAFed AHapoplosis) 2] 714 g 74k
*] Q.oks} oh-&3} 7). Death receptor¢]l Fas7} -1 |7}
E &, Fas-Lol| 9l&l] &A315]w, A F2}<d Aapoptosis) A1
% 7} adaptor & % ¢] Fas-associated death domain (FADD)S
%3l cysteinyl-aspartate-specific protease (caspase)-8ol| &5
o ol BAMAIH©) o] BAL ALNA caspase-9
I} 7H2 effector caspasesES FA A AH A EA ) o] = A
Shehz Aoleh(10) FAAA 149744 252 caspasesZo]
FeiA gloml, o] 59 B4} A2l AHapoptosis)®]

]X]— ol Al Quoﬂ %21401 o:]-sl— }_‘:_ 7o g ol—ng;] olr,].

Harztel| whe) zbo] = %l-o—Lh A4 34 27 oll A Fas
v WA, Fas-L2 W2 ok Aog deix 9l
L(12,13) T8 &t 22 A AEellA ¢ F g
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Wt o| ##]¢] Z7}}lat, B Hashimoto’s thyroiditisi} Graves’
disease®t 72 27} W Agto|u}, 7HHA AEd) 722 ok
4 FHOIAE §1 5 2ule] wralo] ZrbRicha Aok
B o Fol|A = Fas@} Fas-L & t} o4 A3loll4] v =2
HEEE Ho| o & Uebykt(Table 2). ¢£9] ZF o
chel 51 S5 S) W ol Ael7h 90815) AS EA4
o] 7}8t 9FZ(undifferentiated cancer)ol] A= £ whul &9
ol 23] ARt Bk glovh()) o FEI
ol ol Fol AR AL, B AN %, 74 o o9

YEEE Adr) ol ) 240 FHol 02 3
AEY AT 248 5 glaiv.

FasLel o] ad 54 Shol 4 Z74E Hol: 2
A oFo] o] BYS o] 3 Fas ubslalis 194 —p‘g
58 3oz WAl gA S solyeha &
wo| ZL FE-g Wk 9lrh(counter attack model).(15,1 6)
Sk ZH4A QFEollA] o] 28k Death receptor % I Ligand
d19] WA SR Breh B AEE A2
A Z A} A} (apoptosis)(suicide and fratricide)= A <] #4445
A ¢k Al HallA], Fas 9 A ghulS(anti-apoptotic mole-
culesyo] Ak A A7En 9heh(17)

2 FasLo] 9L o] 744 HE 59| EokolA 7)
=5 o] $hr}.(18-26) Z1efLt Fas-Lo] of| $eof] 2] 2j7} QichA
o A of Seke) alol vl M Ael ZAL Glet. mh
Buing's §%2] Alolehe Ahuekiet o £ol, el o
s o BAo] wslek oha,25) B FAH non-
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%6‘:]0] :-;_g 74 0 :Lﬂul-oir: .7_'.7__1%1 o] ;lelf_/l-lo]p} 1/].
A7 A3} fAA R ok Sk ol B AT
A3} ol AE AAHE AdE A2 e A
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