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Serum hCG and AFP for testicular germ cell tumors, PSAP for prostatic carcinoma, and serum
CEA and 8, MG for urogenital malignancies were measured by radioimmunoassay (RIA) techniques.
1. Specific tumor marker ‘

1) hCG and AFP: AFP was detected in embryonal carcinoma (EC), infantile EC and terato-
carcinoma (TC). - AFP and/or hCG was detected in the mixed type of tumor consisting of EC, TC
and choriocarcinoma. This was dependent on the major histological component of the tumor. Even
in the pure seminoma, elevation of hCG was noted in 4 out of 17 cases, followed by normalization
after orchiectomy. Alteration of AFP and hCG well demonstrated an effect of treatment and clinical
courses. Reelevation of the markers revealed an advance of clinical staging and recurrence of the
tumor.

2) PSAP: Serum levels of PSAP by RIA method correlated well with those by enzyme method,
however, the former showed pseudonegative values less than the latter. Elevation of PSAP gave
a clue to the initial diagnosis and to earlier detection of recurrence of prostatic carcinoma.

2. Nonspecific tumor marker
1) Beta-2-MG: Since the elevation of 8, MG primarily reflects a decrease in the renal function,

relationship between creatinine clearance (GFR) and $; MG in noncancerous patients with a variety
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of renal function was applied to the cancer patients and such a functional factor to increase serum
level of 8; MG was excluded. Elevation of 8, MG was seen in patients with advanced stage of uro-
genital malignancies. Such a rate of elevation was 62.5% in testicular carcinoma, 55.6% in renal cell
carcinoma, 48.19%, in bladder carcinoma, 45.5%, in pelvic and ureteral tumors and 22.29, in prostatic
carcinoma. Beta-2-MG increased in 46.99% of advanced urogenital cancers as a whole,

2} CEA: CEA also elevated in the advanced stage of urogenital cancers, although its percentage
was less than that in 8;MG. Elevation of CEA was detected in 44.49%, of prostatic carcinomas, 37.0%,
of bladder carcinomas, 36.4%, of pelvic and ureteral tumors and 22.29%, of renal cell carcinomas. None
of testicular carcinoma revealed an abnormal CEA value.

3) Combination of 8, MG and/or GEA did not raise positive rates of the markers in each of uro-
genital cancers. However, when those patients were divided into 3 groups such as “Alive’” with no
evidence of disease, “Alive” with disease and “Dead”, according to the survival states, elevation of
F2MG or 8, MG and CEA was seen in patients in whom tumorous lesions were not eliminated or re-
currence was noticed, indicating a poor prognosis.

In conclusion, to estimate AFP and hCG or PSAP, as a specific tumor marker, and 8, MG and/or

CEA, as a nonspecific tumor marker, is a useful adjunct to detect clinical courses and to predict prog-

nosis of urogenital malignancies.
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BAzo4 R, #YRTE4F, HIEOEH, BE
R EDREENEREE LD, 2L - TERBOBE %
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Table 1. Histological classification and AFP and hCG estimation
in 39 patients with testicular carcinoma

Histologic type™ Clinical No. Tumor Marker
Stage of patients AFP hCG
D-G--l ND!’ D*k ND!*
SEM I 16 0 16 3 13
il 0 - - = -
] 1 0 0 1 0
EC I 0 - - - -
i 2 2 0 1 1
m 1 1 0 0 1
inf. EC 1 3 3 0 0 3
I 0 - - - -
| 1 1 0 0 1
TC ‘ I 1 1 0 0 1
il 0 - - - -
I 1 1 0 0 1
T 3 0 3 0 3
EC+SEM I 3 0 3 0 3
TC +SEM i1 1 1 0 0 1
CC +SEM m 2 0 2 2 0
TC +CC n 1 1 0 1 0
EC +CC il 1 1 0 1 0
EC +CC+SEM Jiig 2 2 0 2 0
% S8EM : Seminoma; EC:Embryonal carcinoma; inf. EC:Infantile

embryonal carcinoma; TC:Teratocarcinoma; T :Teratoma ;
CC: Choriocarcinoma
%% D: Detectable; ND:Nondetectable

log ¥ =2.012 - 0.8749 log X
r=-0.9787

n=100

p<0.001

eNormal renal function
oDecreased renal function
E Variation range

according to the renal
function

Endogencus Creatinine Clearance {mit/min)
~
(=]

s T 2 345 10 50
Serum B, Microgicbutin (ug/ml)

Fig. 1. Relationship between serum S, microglobulin and endogenous
creatinine clearance in noncancerous patients
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BEEEEE27H] (64.3%), BRREEBELH 01.7%),

BRI 9 Bl (75.0%), BUSLERE 941 (75.0%), =
FEE 8B (66.7%) ThHA. T b DEMITIHBNT,
BMG & CEA OEMRZHBRHL, HETHEOH
HEOHEEZ $ U 511z,

2%, BMG OEIZ—REITEREEET 2 ik
T50T, BHEEEZ2E LR, WANSOBEDOE
WEERH T 2 BT854, KT15% (GEk 1 ~80%K, F
#48. 258 BXHicL T, Fig. 1 KWRT XL, B
MG »27v7F=rve-29)75 2% (GFR) Tl
T uy b, BEEBETICE AMA MG LUV
DZEE) (B O EEB) rRELR. 0%
B % AT B MG OB A LRGSR 8 MG
PEEBE T X 5/ CHEINLIc A D EB AT,

4) HiEAEL b T ERE FER)

hCG 3 HCG-I-125 F v M (3 FUF2)V %2H
WV, IEREEE 6.6mIU/ml IR, AFP %) =51
¥ZYa~MRick b AFP-RIA %o+ (£4 9%
v b RI BFEFN® 2wy, IEREUE 10ng/ml PIF
Tdh 5. PSAP 3HFT PAP * o +® 2H\, IEH{HE

Table 2.
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(£ SD) ¥ 1.734+0.42 ng/ml, FfR 2.6 ng/ml |T5E
», B2MG | Phadebas B, v 47 uF5F Ak %y b
152374V b—F, 4780 2HV, EE
{& (& SD) & 1.104:0.24 pg/ml, 1fE 1.6 #g/ml &
L1z. CEA i3 CEA IRE SORIN KIT (CIS .
be752)0 2T, EEEZ 10ng/ml LT
Tha.

3. B "

1) AFP, hCG

Table | [ HEAESOHEBENIT AFP, hCG
OEME®R (AFP<10ng/ml, hCG<6.6 mIU/ml) %
Bz, $1z, Table 2 iz germ cell tumor
% seminoma & nonseminoma ZPFT, b <
—h —~DIEHRER LI

seminoma (SEM) Tt AFP d&flicfaik, hCG
R17HIH 4 4 (23.5%) WRHI SNz, LD 5 b stage
I @3 FITCIRRERT AT hCG BmELLI.
embryonal carcinoma (EC), infantile EC, terato-
carcinoma (TC) Tizeflic AFP 25g#:¢, hCG 1

Summary of AFP and hCG estimation in 39 patients with testicular carcinoma

Seminoma Nonseminoma Total
" Tumor marker 17 patients 22 patients 39 patients
D* ND* D ND D ND
AFP 0( 0% ) 17(100%) 14(63.6%) 8(36.4%) 14(359%) 25(64.1%)
hCG 4(23.5%) 13(76.5%) 7(31.8%) 15(68.2%) 11(28.2%) 28(71.8%)
AFP or hCG 4(23.5%) 13(76.5%) 11(50.0%) 11(50.0%) 15(38.5%) 24 (61.5%)
AFP and hCG 0( 0% ) 17(100%) 5(22.7%) 17(77.3%) 5(12.8%) 34(87.2%)

% D : Detectable ND : Nondetectabie

Table 3. Clinical staging and elevation.of AFP and hCG in sera
of patients with testicular carcinoma
Patients AFP>> 10 ng/ml hCG> 6.6 miU/mi
Stage 1 26 4( 15.4%) 3(11.5%)
Stage 1I 2 2(100.0%) 1(50.0%)
Stage W 1 8( 72.7%) 7(63.6%)
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Fig. 2.

Relationship between prostatic serum acid phosphatase by enzyme

method and by radioimmunoassay

M X328 72, SEM % 43p TC, choriocarcinoma
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v —H—DE X %R UICH, ECHSEM Tk AFP (2
B Th -7, g1, CC 25T BEH Tk hCG 38
SRR I NI

DX, ZBIBEEEHID stage Blic AFP, hCG O
BB 2 Et U7z (Table 3). stage I {CHRT stage
I -Cix AFP 73%, hCG 6495 & Bk re.
2) PSAP

%9, RIA (ECR®D 7z PSAP AR b OBER
Bick 2AGEME WL TAa (Fig. 2). 24k & LT,
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», BEFEENSETLIZ D EEL NI,
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Fig. 3. Serum prostatic acid phosphatase levels
according to the clinical

prostatic carcinoma
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Table 4. Incidence of elevation of 8; microglobulin in patients with urogenital malignancies

No. of Elevated No. of Patients Elevated
Patients No. in the advanced stage No.
Biadder carcinoma 42 13(31.0%) 27 13(48.1%)
Pelvi u |
elvic and Uretera 12 5(41.6%) 1" 5(45.5%)
Tumors
Renal cell carcinoma 12 5(41.7%) 9 5(55.6%)
Prostatic carcinoma 12 2(16.7%) 8 2(22.2%)
Testiculer carcinoma 12 5(41.6%) 8 5(62.5%)
Total 90 30(33.3%) 64 30(46.9%)

Table 5. Incidence of elevation of CEA in patients with urogenital malignancies

No. of Elevated No. of Patients Elevated
Patients No. in the advanced stage No.
Bladder carcinoma 42 10 (23.8%) 27 10 (37.0% )
Pelvic and Ureteral Tumors 12 4 (33.3%) 1 4(36.4%)
Renal cell carcinoma 12 2(167%) 9 2(222%)
Prostatic carcinoma 12 4(333%) 9 4 (444%)
Testicular carcinoma 12 0( 0%) 8 0 0%)
Total 90 20(222%) 64 20 (31.2%)
3) B MG 100 e production  of ByMG (n=46)
SREGHESIEE DIOFHTDNT, B MG HEINOEE » log y = log 2.85 - 0.16 log x
Table 4 CHEBHICET . [ MG ORMIIET~ - reOsh. peots
THERICBO TSN, ZORKRBAES6.%  §
REFECUT, BISTEIEDL2. 2% T, Sk UTH# > ° .
FHO6.9%1C HMG 2Bt 5T, ks, 2 5 ° . o )
BHZIW TIE33. 3% DBHER Th - 12 5 5 foos o, %" 8
4) CEA g g 03:_5333, . °
N 2 ° ° a
B MG LR ZOBHEFITTETRICS D © o °°
Tz (Table 5). UL, {Hx QB TOBER A 1 8 ° °
MG OZHICHARTEL, 2R Ty g 05

1 5 10 20 5 100 2, 500
CEA (ng/ml)

BB 544 4% 2 EIC LT, BER, 8% -
RERE DR 2, BHEETIZ0HTH-
Tz, EEELT, 2EBO22.29%, #ETHOD31.8%IC
CEA B: & 75 -7z,

5) B2 MG & CEA

Fig. 4. Relationship between carcinoembryonic
antigen and §; microglobulin
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Table 6. Incidence of elevation of 8; microglobulin (8, MG) andfor GEA in patients
with Urogenital Malignancies of the advanced stage
(+) : elevated ; (—) : within normal limits

o CEA(+)mMG(=)  CEA(=)&MG(+)  CEA(+)AMG(+)
Bladder carcinoma 27 2( 74%) 6(222%) 8(29.6%)
Pelvic and Ureteral Tumor 11 3(21.3%) 3(27.3%) 2(18.2%)
Renal cell carcinoma 9 0( 0%) 3(333%) 2(222%)
Prostatic carcinoma 9 2(222%) 0( 0%) 2(222%)
Testicular carcinoma 8 0C 0%) 5(625%) 0( 0 %)
Total 64 7(109%) , 17 (26.6 % ) 14 (21.9%)

Table 7. Relationship between elevation of serum CEA* and/or 2 MG** and

patient’s prognosis

o . No. of CEAB,MG CEAB,MG CEAB,MG CEAB,MG
P : 2 2 2 2
Patient’s Prognosis * potients (=4 (=) (+1g (=) (=) (4] (£] @ 1+)
"Alive"
no evidence of 42 37(88.1%) ol 0% ) SI11.9%) Ol 0% )
diseagse
“Alive" 5 o o ° o
with disease 22 94L0%]  1145%] 5(227%)  7(31.8%]
"Dead" 26 70269%)  50193%)  7(26.9%) T7(269%)

* CEA : carcinoembryonic antigen
** B,MG © B microglobulin

CEA & B MG 0% U 5, Fig. 4 [WiBific
5, BAAICRUEBEE IS B MG 80
BT DA CEA & ORICERN 255 IEOFEEEIG
PR LI ZEBICSIT 3 EHRE CEA
& BMG OfHAERMNLA S E Table 6 [TRT LD
1z, f:MG, CEA ZNFNOEHRITHE~NT, CEA
E BMG DEL LD, HAVIZE L KBHITIE A5
B, BREEZHICLT, ETFLR.

—J, THSIOEREFHDER S, HESSEL
ITHAEROTETCWAE, RFTCEBRICKET 5E
BERSEUTWINE, 26 NCRELERZ & -1
O 3BT, CEA & 5 MG OBHRPHE
L7z (Table 7). CEA, 8 MG 3¢ 3B TH 55
L, HSEROTY TWAETIRSS. 1%ITHLT,
RELABET1341.0%, FeBETI1226.9% LB s T2,
flif5, CEA, B: MG DO EDL LW MLz h, &K
HINT 2 EE R THROEL 2 ABITBNTHEML,

¥

e

[=)# © within normal limits

(+)¢ : elevated

ZiE, CEA, 8 MG p5& b icigind 2 513, #E
WREOBETIZ 0 BT LT, R5EHEITIX31.8%, 3T
THTI326.9%Th -1z,

4. &

B~ —n— SIS b Owid, »HAEOBEMERE
B specific 2 d D &, WL DLOREL B ERBICIE
UT#®w 5N 5 nonspecific 15§ D &I oNG.
W R BRI D YR NEIE T specific 72§ D & UTIZHY
SLERREICIS1T 5 PSAP & germ cell HISEDEEF fEES
wabns AFP, hCG ahiFohs. 17,
specific 723 D& LT CEA % MG g3 an<T
xTW05.

PSAP |3 ASERISLRERICED 6B 3 DT, i
DA A &S O & RIS OM AR
B Rl - THHCTTWVWA T ERRT DT, i
X M ~OBHEEE L TOERZ §D. Litdis

b

non-
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T, BUSLEREO®HID stage (stage A, B) iz PSAP
IIERSET, stage C LIE, T &iC stage D CBiE
BO»HEE, PSAP HMT 5. UL, stage D
THHRBC I ARG LTV 3841 PSAP IEHE,
KRS TWAZ EWFH. ML, BECRRGIKE -
TEBRETOEGVPERT S & PSAP OFEMNIA
SNA. L OREIX Fig. 3 W RUIZBY TH
%. DX 5 PSAP FLIEICRHFRIT, stage,
W, BEDRPI(RBMLUICEEZRLTINS.

UL, @ PSAP {EDFFMICBELT, RO
RETRUEUIZEE~ 0 L5 HOBSN A T &8
HB. CNFHAEBEDRASD & MBRERLGOR
HBRCEVRRELTHTONE. DL, RIA B
TEBEEN I L, MEOCRFREICL 2EN D
ENIah 1. G, RIA EPEREBECR - THY
S35 Hs  Hi Iz,

hCG (3 choriocarcinoma z, AFP |3 infantile
embryonal carcinoma (yolk sac tumor) % embryonal
carcinoma [THEENL H DT, EEVLELEINS ]
DTHAH. —BIT, BAEEORBERIIREEEN
BB > TR LN, TNEDY—H—Dild
TOE) X344 b BBV RE I NG 2R
HBHEERERL. v—H— OB LB ERR
W A2BR2RL, i, HoeHHALIZ~—5—
13 % NI TSI OF T MR R RIET 5
Thah.

pure seminoma TR INLD v —H —MBEHEITT
B LR D, hCG OEMDSE STED LNA.
stage I TRXIBREBICE HHELICRD, HRU, stage
I DA TIRC O hCG OF) X b SiI5ESIE» &
AT EMNTES. Bif, hCG ® a, 8 subunit DEE
WHEEEE I Y, T DML I SITIBLTL % &, F
i, EEDBEAABMITISOT BRI A L &8
HIN®, DT LIZHEPIT seminoma (D stage
I @34l hGG B2y, BREBHRICERELLIZC
EWBYHST B LIzhioT, hCG DS

19814

HRITHETEY, BEv— -t UTOREIE ST

2%, Thbb, BFftk hCC EEEE»2MT %
BETIEZOHEENESCE L TP P, FROAETHE
BT 5 hCG BEREEFGOH AL, ZOREBER
FTCERTETEZOBEENTCLITNTL AL
LB, UL, BEERLTHWS RIA HRIRES
hCG, AFP (3 & 31T germ cell tumor DFF /L~ —
H—=TdHrENABH™D,

CEA 137k, WERERKOMELE LEH» b DEIT
RN & Wbhizhl, RIA BOfids & g, fif;,
B OREOE D 2O IEENER (BB ABR, BEE,
R iR BAR) BERBONTIBMICTS &
DFEBINTHE, BLEBRICEENZY—h—&
UTOMRIE S 91, LVEAOEEEEICHT,
ESBEEFE S ZEAOND X 5T 5T,

WEREPMEE T CEA 3EAME SN T Y725
ST ABERITISNT B EEOEBITESH A2, 2h
&5 & B TORERIIBR - REES50.0%,
[EBEEDEI45. 6%, BE36.3%, RINLERES3.3% Th-
tz. SEObhbIOREE Table 5 iz e
{, EOHFMOETHZ2OBMERIIT UKL T,
CNE AL RIA BETH MEFECEM DD, &
RIA + o FOHFBEENSTLIBLAEREZD
P HINIS . 7338, Table 8 i@k bica b iz
REFHEROBEMER 1T %5 CEA OB E 72 55
BRETT. FOBSBoWTS, ZOBEEI NS
RWPHIXd 50D DR D BVHIRER T

LD X 5 CEA BIFRENTEE - - LT
13, DEWENS MG X b AEBICTAEED L
PORTLULELIITHSD. Lrl, EFEITKT
% CEA OEIMBHCTRE 5 5705 ECHEkKDS
X HICBATI.

B8: MG % low molecular weight protein & U T,
B CTRIREIFIR 2R I8, KETVEMREETE
WX EL 5D T, fPRERETD B MG OHIIIER
MEDARGEREBEERT v —H— L85, i, bh

Table 8. Incidence of positive plasma CEA in urogenital malignancies
Laurence Reynoso Wechsler Kawamurg
et al. (jz) etal (14) etal 15y efal

Bladder carcinoma 30/61 11/45 717 10/42

Renal cell carcinoma 3/14 a/7 1/8 2/12

Prostatic carcinoma 4/9 8/32 20/52 4/12

Testicular carcinoma

Seminoma V/ 4/9 0/3 Q/5
Teratocarcinoma 5/7 3/5 o/ 0/2

Ofhers

4/10 0/5
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DIIEEEE R A (UEERICA BN B
BEREREE % fuH /s 5 TR D 8 MG D) % 518
BTX5LER2M|ELTYY, BEREESREICNT,
M e MG OHEIIE MO B BEREIE T 2 51210 Tl
TEDOOPENER Y H 5 C &2, BEECBY
% B MG FEEAMINOWEEE 2RI LIz,

B: MG AR CIAR, [ReH, FHRACRIB S
B0, Y IR, EREMER, WMEOERITY
RBELTOA T EXRINITI®, MERaic g HLA
D—y % BRI 5 T 5o T 5A1920 Z D
HERELUTY R GBI Talsn, o
ANBEINTNAE, ZUT, MIEEEOD K #E»
5, BRI, 6 B MG BOWINA T EWRIN
Tz, B, U LoROERERCSEO [E B I
B2 MG DEIASEE SN T & 7220, X 5T, B
Y UNERITENT, B MG RHIRBIRPHIS €= X
—THES TN BEHESL A LN,

R T, RMHC B MG OEE v~ 7 —
ELUTOHERAEZEH L TV D AZA 0%, Buoning
5 (1980029 X B MG [ZfEBED stage & & H ITHN
T A5D5, BEERE T3 Z OEmD8~50%13, BET
FOBITBEEETOSAL LA, FLIRET
13 B MG IO IREL, 10BUTTH B Lk
T3, HABEITIE Table 4 R LIzT &, Bk
BETOBERPBNT L E, £EELT, ETEO
46. 9% % A T h, SLEECEERTE, 21
F162.9%, 55.6% & HEBWERIGEE -T2 T
N5 DORBRIZ A b NIZBERORNL, BEICREY
BT L, MERRITIIT B Y NEREBEOE VDN
BRI 250, SBROMEVBEIINS.

B MG DRI CEA 02Nk hEL, JEHEs
BEELTIUALNLL S TH12H, B~ —»
—& LT, PSAP, hCG, AFP tESICHR 5 i, 72
BEEBZ UNEWVAS. L, MG & CEA O
BN R EBEBOBR VA LN D5, MG
O AT, CEA 38U T L AERIKBNT
WHRBOE(LSRINT, b ~—»—0OINEF
H“RS5ok2d LTERBEELSA EEDbRI.

5. % & )

1. BEEE~—»—&UT, i) AFP, hCG {1 germ
cell tumor, & h$oiJ non seminomatous 3 4 DITEH
AT, v <O s s, IREDE RY, &8
B, BROBEEAASFENMY &2 -1z, 1) RIA #
1wk 5 PSAP @343k 5 OBFREKCIAI DL,
BT T A DD L, AL ORI, #E

B, BEYR, BROGTERNIQIER R — 5 —
Elg otz

2. MEFER -4~ UT, i) MG 3, B
BEIE T IC X 2 M v < v OB 2 BB T Rt 3 3 &,
FRESHE S DT IC IS T 46. 9% DFEME 1< 1 0 H3
AoHNT. BBITIRENES (62.5%), BEHilwE
(55.6%), BERMIER (48.1%), BRWEEE 45.5
%) IZEDETH -7z, i) CEA OB b BT
WTDAA LN, BERIT A2 MG L KL, 31.2%
Th-12. BEINTIENIERE (44.4%), BBESR
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