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Localization of ferritin in testicular tumors was studied by the immunohistochemical method
and the usefulness of ferritin was evaluated compared with the clinical course. Seven cases of
seminoma and 9 cases of non-seminoma were used for the study. Formalin-fixed, paraffin-embedded
tissue sections were stained by the avidin-biotin complex method. Commercial rabbit anti-human
ferritin polyclonal antibody in 1/100 dilution was allowed to react at room temperature for one
hour. In normal testicular tissues, the epithelium in germinal cells was not stained for ferritin.
In seminomas, some tumor nests were stained for ferritin. Interstitial cells, especially histiocytes,
were also stained for ferritin. In stained tumor cells, cytoplasm was stained uniformly. Necrotic
cells were not stained. The same findings were obtained in non-seminomas. In metastatic lesions
and tumor thrombi in the vessels, some tumor cells were stained as intensely as in the origin. A
case was calculated positive if more than 5% of the tumor cells in the specimen were stained.
The positive rate in ferritin immunostaining was significantly higher than that of human chorio-
nic gonadotropin (8-HCG), a-fetoprotein (AFP) and carcinoembrionic antigen (CEA) immuno-
staining with the same materials. The specimens from cases with abnormally high serum ferritine
level, were stained more intensely than those from cases with normal serum ferritin level. The
result suggests that ferritin might be a useful tumor marker in some of testicular tumors.

(Acta Urol. Jpn. 37: 3G2-168, 1991)
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Y 5 % EIEEMEARIR X i,

TS ERFRBRAEEC LY, 7Y 5 vDi
BARELYHEH L, BEEBCRTS 7 =V 7 vHIE
DEBLEE L.

WMEELUFE
(1) x%
Seminoma 7, non-seminoma 9 FlicoVTH
& L7 (Table 1). seminoma(S) o 2 TiZ,
syncytiotrophoblastic giant cells (LA STGC) %

FEZE L7-. non-seminoma ‘TiY, embryonal carci-

noma (E)+teratocarcinoma(T )+ choriocarcinoma

Table 1. Clinicopathological findings of 16
cases

Case Age Side Histology Stage

1 MK. 36 & S I
2.F T 24 A S I
3.Y.H. 39 A S I
4. M.N. 46 A S I
5. T.A. 4 A S I
6. H.S. 38 A S,STGC I
7 S.H. 3 E S, STGC i
8. ALN. 36 A ET.S 1
9. K.E. 24 % ET,S.C I
10. K.U. 31 ® ET,S I
n. MM, 26 H ET I
12. J.H. 26 % EC I
13. H.H, 27 A T I
14. H M. 27 X ES us
15.YY 32 £ ECT I
16. 1 .K., 18 A E I

S ! Seminoma
STGC : Syncytiotrophoblastic giant cells
E : Embryonal carcinoma
T ! Teratocarcinoma
IT © immature teratocarcinoma
C : Choriocarcinoma

(C)+S » 14, E+T+S »24l, E+C+T 731
#l, E+T » 14, E+C 214, E+S 214, E
Bt 1§, immature teratomas 23 1 FICH - 7x.

REIIRE, RHISRE, BAEEIR S
R -T2,

(2) H&

ABALFAIBENY, A=) VEIEDAS T 4 v
vy 7%\, Avidin-Biotin Complex #% (LT
ABC ¥) THefn L7 (Table 2)®. —k¥ifke LT,
T2VF L, M FF 72V FvaEY 72 r—F
# (7€, +fE: DAKO #) 2EHALE. AR
SR eE T -1 AFP X, #Hle + AFP £
7 r—F> gk (3¢, b : DAKO #), CEA
3Hie b CEA #Y 7 v —3aditk (5, MFE:
DAKO #), 8-HCG %, #iv + B-HCG =/ 7 =
—+AgifE (= AMiE : DAKO #) 2R Lk
£HiEE, ThXh100f%, RETI1BERRIGSEE.

fEfietkotIEE, BE EYAPChitcEsM
o ER, o5 SERMEobok Bk (=), 5
~2% Db DEFHE (+), 25~49% Db O & FE
BBt (H), 50% L kDb o % EigE i) EfME
L.

EEZOBREL Fisher 0 EEBRHEER X -
fe.

= 3

1) &~ —»—-DBBARKE

EFBEARCIEEE ERzaH ch - (Fig.
1-1). seminoma CTXEBEC 7 =) FvEHlo &
B HER R bk (Fig. 1-2). 720+ v
BB ofle, & { & histiocyte 124 < HuE - T\
1o, [BEFARCEERCE T RE LTV Bk
MBI B CTh B A, HE R LRIG L TR L
BT, BEAEN YD viable cell RFFEMH: L

Table 2. The procedure of Avidin-Biotin-Complex method

|. Deparaffinization of 5 um sections from 10% formalin fixed paraffin

embedded specimen

2. Block of intrinsic peroxidase activity with 0.3% hydrogen peroxide
solution (at room temperature. 30 min)
3. Block of non-specific binding site with normal goat serum (at room

temperature. 20 min)

4. Incubation with primary antibody (at room temperature. 1 hour)
5. Incubation with secondary antibody (at room temperature. 30 min)
6. Incubation with avidin - biotin complex (at room temperature.

30 min)

7. Incubation with a diaminobenzidine tetrahydrochloride solution

(at room temperature. 5— 10 min)
8. Counter staining with hematoxylin

9. Dehydration and mount
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WHaTh by, BIEMRIYE - T fed » fo (Fig.
1-3). non-seminoma %3 @D TR TH - 7c.

EREL LN MEMNIC Rbhic tumor thrombus
bRRE L R UL BEMiaEs Bt Th » . L
U, BERECHSTEEREES MY E -7 (Fig.
1-4). WML HOW EIEHE L & TH -7 (Fig.
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A case of normal testicular tissues
stained for ferritin. H.E. x100.
Normal seminiferous tubules are
stained negative.

Fig. 1-2. A case of seminomas stained for fer-
ritin. x100. The case is stained
positive and judged as medium inten-
sity. Interstitial cells, espesially histio-
cytes, are also stained for ferritin.

Fig. 1-3. Areas corresponded with areas of Fig.
1-2. H.E. x100.

1-5).

B-HCG o e @z T, seminoma ] Tk
STGC #, non-seminoma f§ij TiX, choriocarci-
noma, embryonal carcinoma T Th - (Fig.
2). [EHHS CHMARS BT, o RIRED
bt EEMRO EPICU F At BRI O Juta

Fig. 1-4. A case of tumor thrombi in the ves-
sels stained for ferritin. Tumor cells
are stained as intensely as the original
tumor.

Fig. 1-5. A case of the bleeding site. No cells
are stained for ferritin in bleeding or
necrotic sites.

Fig. 2. A case of non-seminomas stained for
B-HCG. x200. Arrow shows the posi-
tive cells.
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Fig. 3. A case of non-seminomas stained for
AFP. Arrow shows the positive cells.

Fig. 4. A case of non-seminomas stained for
CEA. x200. Arrow shows the positive
cells.

HRDI. IR E bich ot RE T O EEL
Bz &, REEH -

AFP fpyEgua T3, seminoma i3 £ FilEH: C,
embryonal carcinoma, immature teratomas f|T
Bt Tdh -7 (Fig. 3). B CIBMMAL BHE
HE o Tl BEMROREMC, U AtcER
RoQerBole. BIfEo T, FMiaEd
Beh - fe.

CEA gyl Tid, seminoma @ik £FlkEp:
C, embryonal carcinoma, choriocarcinoma, im-
mature teratoma T TH -t (Fig. 4). Lk
12, B-HCG, AFP Juft X b 3 0 % A M IS Y
¥ o T\ fe BRMRO BN E AR IE SR
fo. BMEKIYE S ok, HEO—ic Yutan
o bt M b Yk g .

2 ) FEtkAE Hlo> s

Blitic X v o gaBig s (+) L LofEd% B
PESIE LT % & e (Table 3). 720 9 vk
seminoma @ 7 FI&HINEM: T, 7=V F v o B
JEBE, B-HCG, AFP, CEA OBWIHEM L b 435
Wi T -t (p70.01). B-HCG 4%, seminoma

455 19914

Table 3. Cases with the positive immunostain-
ing among 16 cases

Seminoma g::"inoma Total
Ferritin  7/7 (100%)  8/9 (89%)  15/16 (94%)
B-HCG  1/7(14%) 4/9(4%)  5/16(31%)
AFP 0/7( 0%) 5/9(56%)  5/16(31%)
CEA  0/7( 0%) 7/9G8%)  7/1644%)

Table 4. The relationship between the level of
serum ferritin and the intensity of
ferritin immunostaing

Ferritin immunostaining
positive* positive**

Serum ferritin
elevated beyond
normal limit

0/7 (0%)
5/9 (56%)

« specimen stained less than (+)
*+ specimen stained more than (#)

7/7 (100%)

within normal
limit

4/9 (44%)

o7 BF 1 GIRBETH D, Zhux STGC %EEBT
EIFEBTH »72. AFP, CEA I seminoma Tit
LI ToH 7. non-seminoma TE7 =V F v,
B-HCG, AFP, CEA DBHMEAEEDE L /L h
ol T = ) F v OBES (94%) &, B-
HCG, AFP o BEHES (31%) ¥ X 08 CEA o
HREGI (442) X v b BFECEH »7 (P<0.01).
DECHMO MBEORFRERL Y, 7=VFv0
i FEERRE G, M E IE 7 BB DB Skt s L o B
#Ahic (Table 4). ME7 =V +vBHETHAO S B
MR FEERM () LEx R Ui Bk 100%
Thote. —H, ME7 =) F VEEHIFD>H
MGG’ P EEBHL R LIS o 4 6] (44%)
THY, CO2HOBMEREEOENAD bht
(P<0.05).

£ 2

72V F L, ST RBO~5FOKBHEEEES
THY, F, B, B W, RS esfmTse
FNLE MO free polysome ETHR SN, lysosome
PTHIND. MIIRERO 7 = V5 v BESE S
L OWML, $RZRETHDTE EVS.

Jacobsen BOWBFEIC LB &, FIFHGBFINC 7 =
) F Vg < olfEEMRiag, < ORRERER
W E LTS b h, seminoma @ 93%c, non-
seminoma DILICFEH I NIz E 5. AT
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embryonal carcinoma OFTXTod % 70 LA
MM R S R, yolk sac tumor TiX, NIEEMKE
e, BT s BB T R B

* %5, teratoma Tk, 4D &1 70 LGt %
L, syncytiotrophoblastlike cell @ microvillous
surface 4 BERIGAS L K Abhic®. EFOLRM
ISR METIET7 = ) F VB TH - 1D,

RSB i L1 carcinoma in situ (LUF
CIS) » 7 = V) F v okt T, CIS »83.3
~84.2%M7 ) F B THY, BEBBOFMNZ
WricEA L bHE IR TWED

Cohen B, 23D+ 3 » —<2HT, M, O
7 = ) FvOfike b flRECREZRDI”. T
BLOOH7 = V) F v Pl X5 pEREETERE
n14%, S2%NEBEETH D, TOFENOF AL
xR LI EHE LTV,

¥ o Jacobsen Hi%, HCG & AFP p[EtThH
% non-seminoma [EEEZEIMT7 = )+ 2EH
THy, InbOBEEOBKREEY ET=2-THLT
7=V FVORENPBRLL LTG5

bhbh o7 = U F v OBRMEERIY &L\ 5 55
236 %, #ikde seminoma RWTUL, BEBL 7
=) F v b o hig EE BT SR a R T
HoiEev. L L, non-seminoma T\ T4 E
WEERAYRL, BRERo AR L KT -
Y F v P TR RS i » 2. non-
seminoma R\ Tk, 3Tk B-HCG, AFP L\
5 EROABREE,L H B, T hd seminoma
AT, Cokd 7 = Y F Y EEReED
FIRERE LT, i 7 = v 5 v NEBRRNC
EfEA R LIRS Bia 70 seminoma R\~ C, 5
BRORREEAR T viable cells DEHF DOF T &4 5
oo FATRV - EBbhs . ER 41k, CT
TREIREEO — KA O B2 RO D b DD
BB Y v SRR T, HeE RERLIU7 2
F HHBRYET viable cells #F%bT, % 1 &
107 B BfEL NED 2M3Hh 5. LlEX i
7 =V F v 2OWTE, non-seminoma 2%
B-HCG, AFP e & MEDH D, M7 =
Y F viEfk T seminoma &b YFETE B DT
feuen & Bbhhie.

WiRD EGBIOME LD, 7 =V F v MR
MG IHET B & IMEIGHE RN 44% LEIETH » FoB
& LT, 7 =) F VAR EET S L0
THBH, M7 =V Fvo LinEs b s,
FEALERDIARR Y v A KRR, M7 =Y 5

vHBLSREE XL Z EADED D E L Bk
5.

% fo 4 EIREHC $253 L7z B-HCG, AFP, CEA ©
DVWTL, ThbOEE~ — 7 — OBER1EN: & B8
oML, TEPCIBERELTV5 & Bbh
5810, K TiL, S-HCG, AFP CEA 0##5
WL R EB Lo BRI B O R

DRI, 7=V F vREREOBEERC
BB RIGFERE, specificity 13L&V $ D sensi-
tivity 115 <, MBELHATH LT Ly, Hom
E7=YFvEEA7R L seminoma o viable
cells DEFOBFEOMPMFE I LW BAE Bbhi.
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