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To study immunorecognition of free type and complex type prostate-specific antigen (PSA) by
current commercial PSA assays, sera from 3 patients with stage D2 prostate cancer were separated by
Sephacryl S§-200 chromatography and determined by Delfia PSA, ACGS-PSA and Eiken PA kits. Two
antibodies used in the 3 kits are 2 monoclonal, 1 monoclonal and 1 polyclonal and 2 polyclonal
antibodies, respectively. Following chromatography, two PSA peaks were obtained in all patients.
One was about 100 kDa and the other about 30 kDa. The former was considered to be the complex
type PSA (complex with a-1 antichymotrypsin) and the latter to be free type PSA. As to free type
PSA, the ACS-PSA kit and Eiken PA kit quantitated PSA values approximately 5.1 and 2.5 times
higher than the Delfia PSA kit. For complex type PSA, the quantity determined by ACS-PSA kit was
approximately 1.3 times higher than that determined by the Delfia PSA kit, while the quantity
determined by the Eiken PA kit was about one third of that determined by Delfia PSA kit. The ratio of
complex type PSA to total PSA (free type PSA+complex type PSA) was 74.8+14.9% (mean=*SD)
when determined by Delfia PSA kit, 59.3+18.4% by ACS-PSA kit and 52.9+13.8% by Eiken PA kit.
The range of this ratio determined by ACS-PSA kit was from 47.3% to 80.5% in the 3 patients.

These findings suggest that there are qualitative differences in immunorecognition of free type PSA
and complex type PSA among current commercial PSA assays and that there are quantitative
differences in the ratio of the 2 forms of PSA in serum among prostatic cancer patiants. The
measurement and follow-up of both free type and complex type PSA might be important for diagnosis
and monitoring of prostate cancer.

(Acta Urol. Jpn. 42: 279-284, 1996)
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T D, ZOAHZZLIDVTIEVEZICTES 2
B &N Tnind, BREDLEEIORZ S
¥y FHOT - RBOLOIRERX RO LT
66'7)

—BRGEDHMA L LT, PSA iZIf#iZB T pro-
tease inhibitor & ##& L7z complex type PSA & JEf
BB free type PSA & LTHIET 5 Z EFBHL RIS
ENTVBIEDPY THSY B BIBIES T I8
BRAB K E 12 b8 L T complex type PSA O L ATE
, COLPHMEOEFNNEEZBMEI LS L DH
#1010 3 2 E T b, Complex type Tid free
type & HRD L EBBAKAIZL D PSA OIAREENE
kL7, BEF » b OMAEDRHET HLE b — T
PSA LEE L-BERICE VBN D T 5T REELE
Abhd. Thbb¥y MTERTARGEEERN
iX, PSA O free type & complex type DFZFIZIR
TETLIERRBETEH L L LI total & LTORE
fEiZFy PETEVWTETLIEEZRET S, LAl
BRELIDZEFVWELZI—ELOFy P TLIREN
(b,&b,m,la)

PSAHIE*x vy FOZE I 2BOMELFERALTY
B, AEZ, 2BEBICE 70— FHAETER
$ %% T# A Pharmacia Delfia® i (Delfia ),
T/ 70— FAHKERY) s —FLHETEAESD
#7:% T % Ciba Corning ACS-PSA #£® (ACS
#)'P, 2EOR Y yu—FUREEEALLZRTH
% Eiken PA® i (Eiken )" D 3% % & U, free
type B & ¥ complex type DRIERFHEOHEIZDOVT
RET 2T 2O THET 5.
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PSA PO MF I BWHEMKZE S L OFHHH
TR REEFHIZZ LB SLBRIE stage D2 OEFE
BALY Rz WIS RIERBITIEEBILART O M
B & L7z, Sephacryl 8-200 (7 7 V= ¥ 7 4h)
% pH 7,4 IZFA% L 72 phosphate buffered saline =
TRALS 728k, H 74 (EEXEHS :2.4X120 cm)
WL 7687 VIRBRAF ) 7L =T a v
Fob (ZrNRITH) KTEFYYTL=Va L
72t%, M{EWRMA 1ml 2FML, fraction collector 2
TI5E % Iml & LTIRIL 72, &5 EF D PSA
iRE% Delfia %, ACS %, Eiken HED&F v MIT
WE L, PSA BHBMERDL. S6ICZRL D8
RELDF v PHDOEFER % PSA O free type & com-

plex type O type FHZEH L, HIEDENIZONT
#5t L7z, Delfia %, ACS %, Eiken 312X % PSA
DPEHFEICOW TR T TICHESATEY, TITid
FOFEBEWT LBEPIIRTRDMIEMBIZENE
NOBNIEREDNETH Y, REBBELT i/l
EBREL Lo THIZR L. %38 PSA O free type
& complex type DHTIZHT 5 F v FHADEDKRRE
12, 3FEDdH 5 t RE (two group t-test: paired) %
2 AAVAR

& S
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WEIEFDOTTIZBNT 220D PSA ¥— 278
Ab, FOHFEIZBLZ 100kDa & 30kDa T
bot: (Fig. 1~3). & MEREZARS T LITHEML,
F0PSA RPIETHELEZFDIZTL A LD 30kDa D
SICHEE SN, Zh b L) 100kDa 4% complex
type PSA, 30kDa 2f free type PSA & ¥l S 7z,
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Fig. 1. Elution profile of serum PSA separated
by Sephacryl $-200 chromatography
(case 1). : Delfia, ——-: ACS,
------ : Eiken.
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Fig. 2. Elution profile of serum PSA separated
by Sephacryl $-200 chromatography
(case 2). : Delfia, ———: ACS,
------: Eiken.
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Fig. 3. Elution profile of serum PSA separated
by Sephacryl S-200 chromatography
(case 3). : Delfia, ——~: ACS,
------ : Eiken.

100 kDa f#iE ® ¥ — 7 1% complex type DHFT L al-
antichymotrypsin & #& L7z PSA £E 2z b/,
PSA 28§35 % 5 | DDFE 725 protease inhibitor &
&N b a2-macroglobulin & ®# 4 PSA (780 kDa)
KoOWTRHZERIIELT I - BB S Lo
7.

fEBI 1 0 PSA BHH#E % Fig. 1 II7R T free type
PSA & complex type PSA D& FB#HA3ODF v b
BCTTRTRL->TWAHI LA 5. complex type
PSA OFEBZICDOVWTA B L ACS R SEMT,
LLF Delfia #, Eiken #EDJETH - 7z. — F free
type DFHIZDOWTIZ ACS EFRBEMNTH 545,
LLF Eiken ¥, Delfia k& #t %, complex DFAE &
Rl o 2L ER L7z, $725EH) 1 % Delfia i T5F
fifi 9~ 411X complex type B TH % %%, ACS ik &
Eiken - CERHli§ 1T free type DWEMTH B T L2

"5 7L VBHLPIIREINTEDY, free & complex
DHEOFMITF » FEATRLZ LI LB, FEF 2
E3IRER 1 X h LA PSA FESRWD, T 7
(Fig. 2, 3) OO Ry — VIERL 225, 4H, #)
ERELTE2RPDUEERELZ > TRLEKR,
Eiken #£13 Delfia 1%, ACS &L ) ERAFH Lo T
W EARENT. F 7 Eiken Fidfl 28 L ) &
NIV ERE S B 1A ) T <, free & complex D
type B DFEMMIC BT BEIMERW T EATRS 7.
¥ 5B 2 & 3 1% complex type ® PSA fEI3 & Bl E
F oy PTIEVVEZ R LA, free type iE 3 HEED
TNTCTREL R - TC0B I EHRSINT
2) fEFIRIS LU PSA F v hRIICH fo free type &

complex type ML

Fig. 1 ~3 OE MMM 5, free type & complex
type DZNEND PSA %KD, ZDHEEEFIRH
BLOFy FETHREL (Table 1). 3EHID PSA
fE® complex/total (free+complex) DHFEL LB &

Table 1. The ratio of complex type PSA to
total PSA among 3 prostatic cancer
patients calibrated by 3 PSA assay

systems
Case 1 Case 2 Case 3
Delfia 73.2% 90.5 60.8
ACS 47.3 80.5 50.2
Eiken 39.3 66.9 52.5

Delfia 1% CI3ER 3 #60.8%, FEHI11373.2%, %E
B2 TI1290.5% & & K29.7% DE V& FEBIE TR L
72, ACS #ETIZIER] 1 T47.3%, HEHF 3 TiE50.2%
THHDICH L, FEHI2 TiE80.5% LIESIE THRA
33.2% DiEV R R L7z, F7: Eiken ETIZZ DML
WXAERI 1 T39.3%, #EBI 3 T52.5%, fEBI2 T66.9%
LBRKR27.6% DEGIFTOEVERLZ. ZOLIHIC
F—HEETOEFAMTESA LN, BZREEERM
T total PSA 233 % complex PSA DIFEH—E+
TRELENFSHDIEFRIN Fv MICAHD
L total PSA 1Z23F 9 % complex PSA O Lt = i,
Delfia #:T1374.8+14.9% (F¥ +B#RE), ACS
#ETI1359.3+18.4%, Eiken # T1352.9+13.8% T
bolz. BBEEPL R BETEZZRD LD 720,
ACS #: & Eiken T & Delfia #I2 LT complex
type DI ZK FHli$ 2 AR A L7,

3) Free type & complex type O type Fl)(C & /-

PSA ¥ v FEOERREMR

PSA A H HI#E T free type & complex type % X
LTV LEEZLND 2DDE -7 HR LNz, £
ZTCINEDE—-I 2T 55 DB EKE— 7 BIC
ERLZ D PSA HIEE% free & complex D type
ANZHERI 1 ~ 3 THEEL, *v MEOHB 2 MET L7
(Fig. 4~6).

Free type (22 & &% v M OHEBRE L BFEST
ZHhBHERSENN L DT Delfia # & Eiken EDAHE
RETH 50.992TH Y, BIFSFH O p 1E120.0001 L,
TT&H-72. complex type IZDW T LREBTH Y,
EFETHD p EZVThoF » FREIIZBE VT H0.0001
DTFTHo7z. TDEHIT free type, complex type
DVBTFNHEF v MEHTELOTEHWABERT S,
ZOEBEAMRICD ZHE % H 5 & ACS i3 Delfia
HEIZH LT complex type #1.3+0.1566% (E/RE#
DIRE DB%EEXE, LT EBRICKT), free type
%5.138 0.2 D ®ME & LTl ®E L (Fig. 4,
Eiken #13 Delfia #12H L complex type #0.347 +
0.67% L& { ¥l A 2%, free type 122.584+0.195
BEBAFMT S (Fig. 5) J 2R &h, $7-
Eiken (3 ACS {1244 L C, complex type %0.273
+0.214%, free type #0.50410.0134% L K < HlE S
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Fig. 4. Correlation between PSA values deter-

mined by Delfia PSA and ACS PSA
according to types. ACS=1.555+1.3
X Delfia, r=0.980, p<0.0001 (complex
type). ACS=—4.558+5.138 X Delfia,
r=0.995, p<0.0001 (free type). O:
complex type, []: free type.
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O complex type, [1: free type.

ng/ml
60

40

Eiken

20 o

0 20 40 60 80 100 120

ACS ng/mi
Correlation between PSA values deter-
mined by ACS PSA and Eiken PSA
according to types. Eiken=1.628+
0.273X ACS, r=0.992, p<0.0001 (com-
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r=0.999, p<0.0001 (free type). O:
complex type, [1: free type.

Fig. 6.
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PSA I35 FE#30kDa D&Y > a7 7 —¥D 1
OTIHERICEEE (0.5~5mg/ml) ICHFETS.
FELABENREIEEFOSNVERENEATSH
% seminogelin & fibronectin % 7% LI+ D:EB)
OMEIEETHZETHAH. 199FEICFEESNTE
%19, FviEEEMIICE > TOARUEN DL LE
26 NT &1 HRE TIRERERT 2 — OB
OB CTOMEBEICEASRTVLIEN
HEINTWEEY EHORLERER L BZRE
KIEMMIL, ATV IREERS L D b PSA 2 REIZELE
LTHY2, PSA ®» mRNA $EH L) L REDH
THREBTELAVICRESATVEY  Lids
T PSA REEMBICL s TV REICEESINSE
BOEEv—H—LZERY, MF PSA ®LFIZH
IR OEENREEIZ L 5 T PSA PHEH, £ L
THFEPICRHTARPBEARLEREEZONS.

EHEEETSH PSAPMAICKREENE LSO T
T—¥A ¥ — LA LT complex HHET 5.
A v e ¥ ¥ —ZiEHIC PSA DI0"MEDERE T
ETHLD, EHEEETS PSA FMIPIZFEET S
ERIBEAERWEEZ LNTWA, ERICITIER/E
B free PSA M FIZALNEA, IhoidEEE
F#727z\> pro PSA A, MAITHH E N BETCERSTHY
RIEH % T CRIEIL S N7 PSA L sh 5 PSA
T s 7uF7—¥AL vy ¥y —L LT al-anti-
a2-macroglobulin (MG),
al-antitrypsin (AT), inter-e trypsin inhibitor (IT)
PRESNTED, PSAIZINIHLBHIZ ACT &
MG IZ#67219%, 5F8iE ACT &0 complex
(ACT-PSA) #°# 100kDa, MG & @ complex
(MG-PSA) 7% 780kDa & ShTw29 A@E% 5
Lza=w 5574 —L, 780kDa OF5HC PSA 2%
B SNz h o788, Thid MG-PSA 2SFE L 2\
CEERRTIDTIERL, 4BHEE LTHEET S MG
&) PSADFTRTCOIE h—FHBEINS 7200 &
ZZ6N5%5% Zofiz AT # IT &0 complex
BHEETHNTLHMETDH Y, BEIX free PSA L
ACT-PSA #&bHT total PSA &£ LTV 5.

BAE®D X 51T PSA OEEERRICOWCOMHE
ATZDEFATLT, ACT-PSA & free PSA O 7,
HISLBRAE & BT LBRAEKAE & DEFNHRTH S & O
EVREZ INTVBHSTI®  Christensson 57 i24%
SO L72% v b % BT free PSA/total PSA @
HREDHLIRERE T120.18, BIVEEAESRE ¢
130. 28 CHBMICHE LEBESRO LN LT
A%, MERIZIZA—N=35  IHHLNTEY, =

A

chymotrypsin (ACT),
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Table 2. Coefficients of correlation and linear regression lines
among PSA assay systems for prostate cancer patients

X Y
Delfia Eiken
Complex PSA LR Y=1.555+1.3X Y=2.187+0.347X
r 0.952
Free PSA LR Y=-—4558+5.138X Y=-1.741+2.584X
r 0.992
Total PSA LR Y=9.48+2.62X Y=4.6698+0.3247X
r 0.9466*
¥ R3S * SCHR7
DHPTEBOENIZER DI PSA DBRE LA D REL-DDEEDLNS.

EFNBRESIND L LTW5. SEORFHERITRT
94, T AFy MZ LD total PSA DENE
%ABDHE LT, free & complex DHRIFEL D K& L
RebHI L, BSIVHRELIRKEL DEZ % total
PSA 233§ % free PSA DI TR 51213 PSA
* v b @ free PSA, ACT-PSA DRIEFTMEZHRET L
7oETITIRETHALILERLTVS, 4 EMREL
72300% vy FEATOEFERZ, BEHE DK PSA fE
TOEYFRE LB L 725 D% Table 2 12783, Table
TRENS T L C complex, free, total DHEFEM
DESIZHL P LRBENALND. 4E 3EFITRS
72Tk £ free PSA & ACT-PSA DHLEDEFIR T
Kb L, F-HWA PSA ¥ v MILD free PSA
L ACT-PSA OPEVRL2 LI L ER2EZLL,
F v PETOR PSA EOBREIZONTIE, HEEIZFT
IRETHLEEZD.

B, MG-PSA iIZoWTWEFER LT ¢ L DEFE
o FDPEILTE WA, invitro DEEETIE MG
i3 ACT X9 b PSA & D complex R ASREVE D
HELD DY, ZOBREREIIONTS, SHBRET
LUENHS .

& B

PSA HIEIZDWT, PSA DRERBOELLE )
79— Hidk - £ 70— FUHEOEAE DY,
E/ 70— FVHR - R 0 —FVRAEOEAED
#, B ra—Fudifk oK) 7 o—FVHEOHA
&bt L, Delfia i, ACS %, Eiken X Zh b
DREMF v FELTHRET L. Z0/R, PSAD
MPFEEMATH S free PSA & ACT-PSA DREFE
HMICEFy VEITKELREVYHLHI &, 72 free
PSA & ACT-PSA DIENHTH 3EFTH % HE
BIMTKRELRLAIENREN CNHEDEE
2, MIYIRBOZHE L U E= % — Lild PSA %,
total PSA {ED A 7% 5§ free PSA & ACT-PSA OFf
ERXINCHLRB L TBLL I LPBEETHLTEEN %

BERRZBIZHIY, AS5L709 b TF7T74—2DEH
ROV AHHRFRICECRIVALET.
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