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The Prognostic Significance as y- Seminoprotein(y- Sm) and y- Sm /Prostate Specific Antigen (PSA)
Ratio in the Prostate Cancer

KAZUAKI IWABUCHI (Department of Urology, Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495,
Japan)

The utility of PSA ratio (free/total PSA) in the diagnosis of early-stage prostate cancer is the primary focus
of our current research into the interrelationships between various prostate cancer markers. In the present
study I evaluated the clinical significance of cancer markers, namely prostate specific antigen (PSA) and
gamma-seminoprotein ( y-Sm), as prognostic factors. Levels of PSA and y- Sm were analyzed in 139 patients
diagnosed with prostate cancer between January 1989 and December 1998. Levels of PSA and y-Sm were
measured using the enzyme immunoassay (EIA) method. The 139 patients were divided into two groups with
respect to medians of each marker, and y- Sm/PSA ratio. Differences in survival rates were then compared by the
Kaplan-Meier method. Among high stage patients, PSA did not represent statistically significant prognostic factors.
However, significant differences were observed in y-Sm and y- Sm/PSA ratios with regard to survival rates and
relapse-free rates. As a result, y- Sm/PSA ratio is useful not only as a diagnostic factor, but also as a prognostic factor.
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WTAE, iINOS, p53, bel-2, Ki-67 5 h i D T4
DFHICBNT, BHTHE EREETNTVE™,
LA L, miZBMERIERICH LT, 25 DREI
KBHERFENET S LICH#EZES T & HHHET
H5.

—77, HEERROE TIEai R 25U (prostate
specific antigen : PSA) 53X OV ~wI /JarA v
(gamma-seminoprotein : y-Sm) 7& & DRV IRIESE < —
A—WHEHEIN, ZTOHRNEFENREEINT
W35,

B3, y-Sm& Free PSA & 0 [ — LAV & 1,
X 51, free-to-total prostate specific antigen ratio
(PSA ratio) DZWINER LA REIENTWVB .
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1998412 H £ TO 10 I, i 37 IR B 2E 8 A R
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FIRAEANT 5 U B 32 s & R B2 W 72 & 7z 13941
BRI, EBAMARTOPSA, y-SmiiZz & &I T4
EDBMRICOW TG Z T 72,

PSAIZ <Y —3F v FMPA (enzyme immunoassayiZ,
IEHE © 36ng/mILL ), y-Smik”7 4 )VA%w b y-Sm
(enzyme immunoassayiZ, 1EH{E : 4.0ng/ml LIF) 7%z
A, Ib—FNEN3 r AT EICHELZ. LML,
HEED N TGS IIEA LRIOREZ T 72,

K7z, BIIMEOEANEIE (Stage) 36 XU
(HERR 4 (Grade) I3 IREIL D OB HE U727,

PSA, y-Sm®D% A& Z o TIfE K T EERED 2



172 E=2/!
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7% Stage HINIC X577 U C, 1AM B K TIEFBAIER

RiE Uiz, 512, Stage D, EHICIR O [RIRED# T 72
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AR L JEHBRRIC DU C Kaplan-MeieriZic K - T
AT Uiz, AETERIARIE O 72 1 log-rank #UE 2 FHWTH
BEZME L.

T¥, mLBEIERIC I ERENZ L, FERICD
WTHESE E MRIBEDHIRID AT L E R 5 TN 28,
SRIOMETIEI NS ZFETH & LT—H L THHT
L7z,

FAAFFARICEE 9 2 22 &R TlE, 4F#n, Stage,
Grade, Extent of disease (EOD) {ii, e fEE~— 71—
EZfEH LT, CoxDHHINT — FETIVIC K BT
Eirotz.

X — 11— B KU LL DB R £ Spearman D JIE{ FH
B 72 FV R Tz,

T 5, StageRDOPSA, y-SmfEI X T PSA/ y-Sm
LT id Kruskal-Wallis#0E 2 5@ FH L, B0 L7z Ebic
BlF 3 E R T DUW T & Wilcoxon DJIEN FIFRE &
DEEICK S y REERITo T2,

PHADFE AR
PSAEER 2139, D DOHifED 50% 2
D b5 2[R T 6 D,

AR AT PR Z 8D T & .
Bl 2 B HEOHBIZRED T2 & D.
DVWIT N ERIZTEDE L.
M@ i3 ik © StatView4.5 (Abacus Concepts t1)
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. HRET

E B 139G D4l 1% 42 - 94 7%, T T71.85%, HIULfH -
2% CTh-ole.

Stageld A*B-C+D,-D, BZNZFNT7HI, 164,
2645, 8, 8211 T & D, Gradeld well differentiated
adenocarcinoma 21/, moderately differentiated
adenocarcinoma 974, poorly differentiated
adenocarcinoma /2161 Cdh > 7=.

BIEIGI]IZ 1252930, HfE @ 155 TH > 7.

EREFNC B B —h—BXTLEOhIE (RIEE
—fifE) 1EPSA (ng/ml) £%34.0 (1.0-4380), y-Sm
(ng/ml) 7316.3 (1.0-4190), y-Sm/PSALLAY0.68 (0.13
-251.3) Th-oI-.

KruskalWallis {7 TPSA, y-Sm T Stageflic 135 H
BRI (L E12p<0000). LAL, y-Sm/PSA
e C3EEAGRD 5 Niah > 7z (Table D).

HIH

X—H—C IOV TIEPSAL y-Sm®D [ T
+0.826 & 5RWVIEDOMBE 23872, PSA L y-Sm/PSALL,
BT y-Sm & y-Sm/PSALLIC DWW THBEIZEED 51
Thole.

Table 1. Median (minimum-maximum) value of cancer
marker and those ratio in each stage

PSA 7-Sm 7-Sm/PSA
(ng/ml) (ng/ml) ratio
All patient 34.0 16.3 0.68
(n=139) (1.0-4380) (1.0-4190) (0.004-7.86)
Stage A 3.4 4.0 1.15
(n=7) (1.3-11.0) (1.0-19.0) (0.29-7.86)
Stage B 4.05 3.85 0.66
(n=16) (1.1-31.0) (1.3-19.0) (0.43-2.05)
Stage C 18.5 15.2 0.84
(n=26) (1.0-130.0) (1.0-59.0) (0.33-3.00)
Stage Dy 22.0 12.5 0.75
(n=8) (8.1-174.0) (7.6-200.0) (0.05-2.82)
Stage D, 120.0 40.0 0.59
(n=82) (2.3-4380) (1.0-4190) (0.004-4.54)
Kruskal-Wallis test | p<(),0001 p<0.0001 N.S.

2. I—A—BLULLDEFHEANDZE

PSA Cl3 Stage D, BHIC 35\ T PSA i « (A EERI D4
FHIRIC DWW THEEZRBD IR > Tz,

y-Sm T & Stage D, BEIC BV TIRMERENA EICE
HICAEAF L7z (Table 2).  y-Sm{XAERE & S ERE DR
FTUE,  y-SmEAERE T D Grade (p<0.05) & Stage
(p<0.001) DIETF, FE#moD EH (p<0.05), ZL T
PSA (p<0.0001) 35 & T y-Sm/PSALL (p<0.001) D
K FZRDT.

[AA%1C, Stage D EETE y- SmAKMERE & S A% L
L7/, Grade, EOD CIZHEAZZEDT, y-Sm
Al B TR (p<0.01), PSA (p<0.0001) B & T
y-Sm/PSALE (p <0.001) DK FEGEH 7.

y-Sm/PSA Lt Tl Stage D, BHIC BV TIRERENG E
WICE#AELZ U7z (Table 2).

Table 2. The analysis for cancer marker and those ratio
using univariate analysis (log-rank test)
All patient Stage D,
(n=139) (n=82)
PSA N.S. N.S.
7-Sm p<0.001% p<0.05%
7-Sm/PSA p<0.05%* p<0.05%*
ratio

*:patient lower value survived longer than higher value.
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y-Sm/PSALLIC DWW T D« ARERER O LR T,
PSA, y-SmTiZ y-Sm/PSA AR (il #f T PSAMD & fiE
(p<0.0D), y-SmMWMEMEEE2 (p<0.05) LS4
HTH o7z (Table 3).

Table 3. Background of y-Sm/PSA ratio in all patient (n=139)

v-Sm/PSA
higher group lower group
(7-Sm/PSA=0.68,n=69) (7-Sm/PSA<0.68,n=70)

Age* 72(57-94) 72(42-87) N.S. *
Stage A 5 2

B 7 9

c 16 10 N.S. %

D, 5 3

D, 36 46
Grade well 11 10

mod. 43 54 N.S. x#

poor. 15 6
PSA*(ng/ml) 21.0(1.0-4380) 48.5(1.0-4190) p<0.01%*
7-Sm*(ng/ml)| 26.0(2.3-3100) 13.0(1.0-1900) p<0.05%

%k :median (minimum-maximum) value
DS :Wilcoxon rank-sum test
%3 :Contingency table ( y * test)

¥ /= Stage D, £ TlE, i, EODfE, Grade, PSA
fEIZDWTIX, y-Sm/PSALL & EAE & ARMERE & D]
ICE B ARSI > 1M, y-SmiHiX y-Sm/PSA Lt
A TH RIS Z R L7z (p<0.001, Table 4).
Fig. LICAEFRRRZRT . y-Sm/PSALtIC BV TK
ERENAEEICENEFRL GHFEEER, SERf - 54%,
RAERE  71%, p<0.05), Fizy-SmicBNTHIK
EEEDSEMNC L Ul GEAER, EEbt: 42%,
ECAERE : 85%, p<<0.001).

Table 4. Background of y-Sm/PSA ratio in Stage D, patient

(n=282)
v-Sm/PSA
higher group lower group
(7-Sm/PSA=0.59,n=41) (7y-Sm/PSA<0.59,n=41)
Age* 71(57-94) 72(42-87) N.S. *
EOD I 12 15
I 16 16
i 12 10 N.S. %%
I\ 1 0
Grade well 2 3
mod. 30 32 N.S. %%
poor. 9 6
PSA*(ng/ml) | 120.0(2.3-4380) 136.0(2.6-2340) N.S.%
7-Sm*(ng/ml)| 120.0(2.1-4190) 15.0(1.0-580.0) p<0.001%
*k :median (minimum-maximum) value
DS :Wilcoxon rank-sum test
XK :Contingency table ( y ® test)
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Fig. 1. Survival curves of all patients (n = 139).
(P value:log-rank test)

T Stage D, BE82{5I| Fh, 24F LLN 0 FLHASE L i
A SNTH, D11 & oD, 7Z K5 LT,
FREFIDOPSAfE L y-SmiEZHBI 2D i 7y -
L7z (Fig. 2). FHPBECHITIE, yv-Smifis 5 TIC PSA
EIERED S EEDOE DDNT NEDEED S NTzh,
IEDOHHBI D S BIRIFERR K O & 75T y-Sm/PSA
e G2 R EIBICHAA L T W05 E DN ZET
Hoie.

Cox D Ll /N — R E 7))V D iR 41 T 1%, PSAfH
& y-Smf & ORISRV IEDHE N FEET % 729,
Wi 72 BRI AT LTz, RIEFNC ISV T Grade, Stage,
fEfE, y-Sm, y-Sm/PSALLICDWVT, yx fEOEWIE
IC Grade, y-Sm/PSALt, y-Sm, Stage WHRERK &
TN (Table5), EHIC y-SmZPSAICEZ TlioTz&
C A, Grade, y-Sm/PSALL, Stage D3EMNEETH - 7.

Stage D, #f IC 3 V> CGrade, EOD, 4F i,  y-Sm,
y-Sm/PSALLIC D W T, M D WIEIC y-Sm
/PSALL,  y-Sm, GradeDW fH EH &KW ¥ & T ik
(Table6). F7z, y-SmEPSAICZEZ Tirolzk T A,
Grade, y-Sm/PSALLD2EMNEETH 7.
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Fig. 2. Correlation between PSA and y-Sm in Stage D,
group. (n=82) @:Patients died with cancer in 2 years.
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Table 5. Proportional hazards model (multiple variate) in all
patient (n=139)

x 2value p value

Grade 16.37 <0.0001

7-Sm/PSA 14.41 <0.0001
7-Sm 13.60 <0.001
Stage 8.51 <0.001
Age 1.72 N.S.

Table 6. Proportional hazards model (multiple variate) in
Stage D, patient (n=82)

x *value p value
7-Sm/PSA 19.48 <0.0001
7-Sm 7.42 <0.05
Grade 5.19 <0.05
EOD 2.17 N.S.
Age 2.61 N.S.

3. StagefllDR—H—HLULLOBRE TOHARAN

oE

TR A3HIEERD SN, BBEX D ERE T
HARE 750038, HRYLfE 130 TH - 7z

JEFBIAMIC OV T, 2RERICHE VT y-Sm
FERE & PSASE AL CIEH MR O FMENRD 5
Niz. LH L, StageD,BHICH W T y-SmEEAE &
y-Sm/PSA Lt @i CIE AT O FifE 2 78 b 1
725D, PSAEEEETIEIEFBRIGIR OREHGTXRD 5
N7 -7z (Table 7).

z £

BIE, RIS~ —H—& L TRbIASHIES
N5 PSADZWIIEI VD, FRIKT& L TD))
fifild KW & AR E N7z,

T5IC, y-SmiEE y-Sm/PSALEATRTOEM T
THEHME REHET S ENHLEMNICENT.
DL EOFERNS,  y-Smiids KU y-Sm/PSALLIZ AT
B ORI EZ g 5 HER THRATTHH LHER
5Nz,

EHIC, y-Smif & y-Sm/PSALL & DREICIFA R
MBI EZNT D, AW LT PRIKF &

e

Table 7. The relapse free time analyses (log-rank test)
concerning about cancer marker and those ratio

All patient Stage D,
(n=139) (n=82)
PSA p<0.005 * N.S.
7-Sm p<0.001 * p<0.005%
7-Sm/PSA N.S. p<0.05%*
ratio

¥ :patient lower value survived longer than higher value.

EAbNlz. £z, BHPBECHIOMES (Fig.2) I XD
y-Sm/PSALL & F1% & ORIV HEE S Nz
2Lravi e, TROHEICK TS y-Sm/PSALLD
FEHEMEN S bz,

y-SmiZHSIC K> THREINZEDO T, i
HRIEITH U T PSA LRI RIS OMHIEEN D 5 &0 5 )
%75‘\37)5 13,14)'

WTAE,  y-Smhbifree PSALRI—YETH D HEZ D
NTHELY, HFEHICK > T y-Smifildfree PSA(DPC -
A LT A X7 —PSA) ADKI3FEICHY T 2 & i
TNTV3Y.

F 7z, Weib I K 5 H R IEF O 85T T PSA ratio
(free/total PSA) 78 Grade & WikHBE 9 % & W5 BikE D
MEENTWBEY, T, y-Sm/PSAlZPSA ratio &
BIEFAOERZEDEEZLNT VSN, SElD
FRET AV high Stage il ZzHuL & LicE D TH o 7z dM
y-Sm/PSALLD EHEBI T T HARTH D, Wei b DR
HEMORERMES Nz, TOEBEOHBICDOWVTIE
THTH B, WNSIEFIOFIE, ETRRE DD
RECEHEZZEMISHDEGZ L TNEED EHE
HE N,

Heuze 5 1%, androgen T | & 1 7z LNCaP cell »»
5B E N % PSARY i & [ %2 PSA-RP1 (PSA-related
protein 1) & L7='"". PSA-RP1!% COOH-terminal end %
E5v Y VMR LUEEZREATHD, [AEOE
S PSAPEL ISR 26T B ERGIOFET 5 AlgEMEAVR
BENTWS. Kz, BNZERAERAE & it O PSA
BE PRSP RT-PCRIEIC X > TH#HAX S5, Exon3 &
D45-88D 7 2/ /R FRIC X - T carbohydrate chain
T REA T REHEASEH Dasparagin BVRIET 5 2 & H
Tanaka 5 X W IRETNTVBY. LT, TOZE
5 PSAEH OIFED A IS X 0 A7 RN AIE & mi 2 IR
JEDM TPSAratiolC MW E L SHHDUV EDTH A
5 EHEHIL TV 5.

SRIOWFAER T, y-SmiEEHEDIER D S B,
FRIC y-Sm/PSALEDMEETH 2 E DD TENANET
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Holh, ZTOHEBEHLMEITWVA RV, BT
ZZ B DIERR U T 2 BN S 0 @i a7 PR e A 5
variant PSA S JALIOZEPSAN EAE I NS T LIk >
TPSAratio DZFMNWA Uzl gEME L E T N5 D,
C ORI L TE SR OME 21 D.

7 R O EE RN Z WS BT, BRI IE &
W17 IR O gray zone I 351F % free PSAD A 1 7% i}t
L5 DWMENDH S M, TEKTE L TOHHME
R LTS RIZ e A LRV, SROBHTEERIZ,
PAS ratio 3 714 & O5EWHHBAN A 5N, BHEZ TERK
T eHIZLD BAREMZ REEEEEDTH o I

#& B

AV IREIES < — 1 —CTH 2 PSA, y-SmICDWNC,
Z DIRIESRR, FHCTRET & L To b7zt
L7z.

y-Sm/PSALt (= PSAratio) (Z1E(ERZKINDHIT 5
TPHEFLE L TEAMEZE DT LM E N,

(AR D T35 8818l H AWM IRERFL AR KR
THELZ)
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