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VALUE OF PROSTATE-SPECIFIC ANTIGEN MEASUREMENTS
WITH NEWLY DEVELOPED ENZYME IMMUNOASSAY
(MARKIT-M PA)

Yoichi Arai, Hiroyuki Onishi, Kenji Oishi,
Hideo Takeuchi and Osamu Yoshida
From the Department of Urology, Faculty of Medicine, Kyoto University

Serum prostate-specific antigen (PSA)levels in patients with prostate cancer and benign prostate
hypertrophy (BPH) were investigated with a newly developed enzyme immunoassay (MARKIT-
M PA, Dainippon Pharmaceutical Co. Ltd., Osaka, Japan). Sensitivity of the assay system is 0.5
ng/ml and the detection range is 0.5~100ng/ml. There was a high linear correlation (r=0.987)
between the assay and MARKIT-F PA, and values obtained with the assay were almost equal to
those yielded by MARKIT-F PA assay. Using the BPH group as a negative control, the upper
cut-off value in BPH patients was determined to be 3.6 ng/ml. Of the 48 patients with untreated
prostate cancer, 77% was detectable by means of MARKIT-M PA assay. Using the BPH group
as a negative control, specificity and efficiency were 93% and 86%, respectively. In another group
of 27 BPH patients whose blood samples were taken immediately after digital prostatic examina-
tion, PSA was elevated in 15%. During follow-up of prostate cancer patients, PSA was elevated
in 82% at the time of clinically detectable progression. In 15 patients whose disease was clinically
well controlled, all levels of PSA were observed to be negative. These findings suggests that
detection of serum PSA with this assay is of great use both in the diagnosis and monitoring of
prostate cancer patients.

(Acta Urol. Jpn. 38: 1129-1134, 1992)
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Anti-PSA antibody coated microplate well

HRPO conjugated anti-PSA antibody 100 zd

Standard PSA solution or serum sample 25 ul
Incubation (room temperature, lhr)
Wash 4 times with 300 zl of wash buffer

Substrate solution 100 pd
Incubation (rcom temperature, 30 min)

Reaction terminator 100 p1

Colorimetry (492 nm)
Calculation of serum PSA level

by reference to standard calibration curve

Fig. 1. Assay procedure of MARKIT-M PA
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Fig. 2. Results of dilution studies. Two sera

were serially diluted and their PSA
levels were determined.
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Reproducibility test in MARKIT-M PA

Intra-assays (n=48)

Inter-assays (n=5)

Samples A B

Mean (ng/ml) 5.9 14.3
S.D. (ng/ml) 0.47 0.80
C.V. (%) 7.9 5.6

C D E F
31.4 3.2 11.3 51.4
2.31 0.27 0.41 0.72

7.4 8.6 3.6 i.4
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Table 2. Recovery test in MARKIT-M PA
assay value added value calculated value recovery
Sample “ng/ml)  (ng/ml) (ng/mi) (%)
12.4 0
A 16.7 5 17.4 96.0
20.6 10 22.4 92.0
30.2 20 32.4 93.2
5.4 o
B 9.7 5 9.4 93.3
14.0 10 15.4 90.9
22.6 20 25.4 89.0
24.5 0
c 27.4 5 29.5 92.9
30.8 10 34.5 89.3
39.8 20 4.5 89.4
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7. Tiob® group I HISZIRIBAFED PSA fHo F PA (ng/mi)
mean+1SD (3.7 ng/ml), mean+2SD (5.8 ng/ml), Fig. 3. Correlation between MARKIT-M PA

mean+3SD (8.0 ng/ml) =#% cut-off ADEH &

and MARKIT-F PA assays.

Table 3. Serum PSA levels detected by MARKIT-M PA in BPH
and prostate cancer patients
Discase No. of PSA range PSA meantS.D. Student’s t test
examined (ng/ml) {ng/ml) p value (vs fresh BPH)
BPH Group I 61 <0.5~ 12.6 1.6 2.1
BPH Group II 27 <0.5~ 8.9 1.7+ 1.9 N.S.
Prostatic Ca. 48 <0.5—2567 237.71+528.3 p<0.001
Stage A 4 0.7~ 38.7 11.8%+ 15.6 p<0.001
Stage B <0.5~ 24.1 6.9+ 7.5 p<0.001
Stage C 2.0~ 52.2 20.0% 18.6 p<0.001
Stage D 29 <0.5~2567 384.61+638.1 p<0.001
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M PA O#4 % MARKIT-F PA + @ U 3.6 ng/ml
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FEIERD), (BiAZ IR ie L + ATz IR AR IER 2 ( x 100
(%) LTEE L.
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Table 4. Positive rates and efficiency in serum PSA determination under various
cut-off values
Positive No. (Rate %)
No. of
examined F PA cut-off value BPH mean+S.D. BPH mean+2S.D. BPH mean+3S.D.
3.6 ng/ml 3.7 ng/ml 5.8 ng/ml 8.0 ng/ml
BPH Group I 61 4 (7 4 (7 3 (5 2 (3
Group II 27 4 (15 4 (15) 1 (4 1 (4
Prostatic Ca. 48 37 (77 37 (77) 34 (71) 27 (56)
Stage A 4 2 (50) 2 (50) 1 (25) 1 (25)
Stage B 7 4 (57) 4 (57) 4 (57) 1 (14)
Stage C 8 6 (75) 6 (75) 6 (75) 4 (50)
Stage D 29 25 (86) 25 (86) 23 (79) 21 (72)
Efficiency (%) 86 86 84 79
PSA (ng/ ml} 1000
1 1 38 4 100 1000 10000
L 4
BPH Group 1 m.z‘q. '.' .
100 1
Group 11 L-'.nu . —_ Fad
e £ .
Prostatic Ca: = .
Stage A L4 e . o
< 10
Stage B : LI 5 L XY
. 38 .
Stage C 33 ey .
L]
Stage D o 20id® ¢ SN B Jue 1 o .
e csene
Fig. 4. Distribution of serum PSA in BPH and
prostate cancer patients. 1
: Clinically well Ciinical detectable
Fig. 5. Serum levels of PSA in patients with

cut-off fi 3.6 ng/ml TORNZRET TS PSA
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T75%, stage D T86% T -1t group I FiiZff
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ste. Lo LERAZERCERMNE Wi group 11
BRI T BB R 15 B L/ LT w1
(Table 4).
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