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129]-labeled-CY FRA21-1 CYFRAZ21-1 standard solution
antibody solution or
200pul sample serum 100pu!
04

Mix with Vortex-Mixer

CYFRA21-1 antibody
coatedbcad ™™

Incubate at 2 8°C for 18-22 hours

Wush with 3ml of purified water

U 3 times

Count the radioactivity

Fig. 1 The assay method of the CYFRA21-1 kit.
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R v MRAEREIR 2 HRMMA 72 b 0 & JlE
L, MRS 7zh (AR B0E i — o Rl e
i) #WIMECERLE R TR L. HRFB
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Fig. 2 The effect of incubation temperature on assay
results. Incubation time was 20 hours. Standard
curves at various temperature are shown on the
graph and measured values of various samples
are shown on the table.
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Fig. 3 The effect of incubation time on assay results.
Incubation temperature was 4°C. Standard
curves at various incubation times are shown on
the graph and measured values of various
samples are shown on the table.

Table 1 Reproducibility test

Sample n Mean (ng/m/) s.d. c.v. (%)
intra-assay
A 10 11.23 0.57 5.08
B 10 5.08 0.39 7.68
C 10 15.58 1.33 8.54
D 10 3.66 0.27 7.38
inter-assay
A 13 3.38 0.42 12.43
B 13 16.81 2.01 11.89
C 13 15.72 0.99 6.30
D 13 5.79 0.47 8.12

BiE% L o7z (Fig 3). Loz, * v Mig
EENTWS 4°C, 0 DA v arR—2 3y
EMHTITo 2.

2. F9 FOEEK

AEFSM, RREFHREOHERE Table 1 (27
7. FARFEREOEBIRT 5.08-8.54, FERSE
Mo BERENT 6.3-1243 ThH o7, EIRERE,
SEHEILER 105.7% (88.9-131.5%) BB H h B
T otk

FRRBR T, JRik 53.8 ng/ml o EEE fME T
ETFREAIY T, MaeERax2Es ER
Ekizo 57z (Fig. 4).
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Dilution
Fig. 4 The dilution curves of serum samples with
various concentrations of CYFRA21-1. Sera
were diluted with standard solution of 0 ng/m/.
The CYFRA21-1 levels are indicated in the
parentheses.
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Fig. 5 The effect of freezing and thawing on the assay
results. Sera were frozen at —20°C. On another
day they were thawed, assayed and refrozen.
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FREOEAERZES L, 0ng/m/ EAHEDOIE
HERZED bR B/ N E K E 13, 1.0ng/ml T
Holz.
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PMETF L7 (Fig. 5). '
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Table 2 CYFRAZ2I1-1 levels in standard solutions of various assay kits
Assay kit of Concentration CYFRA21-1 Assay kit of Concentration CYFRA21-1
standard of standard (ng/ml) standard of standard (ng/ml)

AFP 700 ng/m! 0.0 scc 150 ng/m! 4.1
purified Ag* 150 0.0 serum** 50 0.3
35 0.0 10 0.0
TPA 2,000 U/! 20.0 CA15-3 200 U/ml 17.6
purified Ag 1,000 10.4 serum*** 100 8.3
400 3.4 50 4.7
CEA 500 ng/m!/ 0.0 CA19-9 240 U/m! 0.5
purified Ag 100 0.0 serum*** 120 0.5
30 0.0 60 0.6
NSE 128 ng/m/ 0.0 CA125 500 U/ml 1.1
purified Ag 64 0.1 serum*** 200 0.6
32 0.3 80 0.7

* standard solutions are prepared from purified antigen

*#* standard solution is prepared from serum
**#* standard solutions are prepared with serum

Table 3 Cross reactivity of CYFRA21-1 antibody
(Radiolabeled antibody was CYFRA21-1

antibody)
Solid phase Samples Results
CA15-3 1 (1.8) 0.0
2(10.2) 0.0
3 (32.3) 0.0
4 (59.4) 0.0
SCC 1 (1.8) 0.0
2(10.2) 0.0
3(32.3) 0.0
4 (59.4) 0.0
TPA 1 (1.8) 1.5
2 (10.2) 5.9
3(32.3) 16.1
4 (59.4) 28.5

Standard solutions of CYFRA21-1 assay kit were
assayed with catcher beads of various tumor marker
assay kits and radiolabeled CYFRA21-1 antibody.
The CYFRAZ2I1-1 levels are indicated in the paren-
theses.

5. EEEE~—H— L OME

CYFRA21-1 L 0 fEE~— v — L 0Ex
Raicw, Yt RIREETH > TV 3 EH~—
B—%v b OEERKRE K— L= V¥ CYFRA21-1
THIE L. Table2 iz 73 & 5 iz TPA, SCC,
CA15-3 G5\ CYFRA21-1 L _RABHEE S hiz.
22T, ZhoEE~— 7 —0REX v FOEH

Table 4 Absorption of CYFRA21-1 antigen by anti-

TPA antibody
Date  TPA (U CYIRANT
Before Abs. Nov. 13 440.9 12.1
1st Abs. Feb. 18 176.3 N.E.
2nd Abs. Feb. 24 0.0 <1.0
Before Abs.* Feb. 24 N.E. 13.6

N.E.: not examined, *: original serum

600 ul/ of a serum with high CYFRA21-1 and TPA
levels was absorbed with 6 TPA beads and assayed
the TPA level, then remaining serum was further
absorbed with 4 TPA beads.

{bHitk & F— = v CYFRA21-1 o> 3 Btk
T CYFRA21-1 K &~ JEL 7. Table3 i
SR+ X 5 iz, SCC, CA1S-3 EAR{LHL L <3,

CYFRA21-1 #2223z L 8 T& ¥, TPA E#H
fbfitk 28 CYFRA21-1 # £ 2 7=. & b Iz,

CYFRA21-1, TPA & % 2 & fE D & % TPA E4H
{LHik kIR L, TPA fEA0 & 7 - o B AT
CYFRA21-1 #JlIEE L 7= £ & » CYFRA21-1 i
FRICKIREHRH & h iz o 7o (Table 4).
CYFRA21-1 & TPA % L 4 IcHllE L 7= 63 #fkic
SNWT &b THEWHEBENR S iz (Fig. 6), 2
#)c TPA L CYFRA21-1 fHIicRBES R b h 7z
(Fig. 6 &RED). 1 fix 44 igcts, BEERG. ILE
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Fig. 6 The correlation between serum CYFRAZ21-1
and TPA levels. CYFRA21-1 and TPA are
relatively well correlated but some sera showed
discrepancy between CYFRA21-1 and TPA
levels (arrow).

Table 5 Characteristics of the patients

Benign diseases 55 cases
interstitial pulmonary diseases 13 cases
pulmonary diseases 39 cases
Male : Female 31:24
Mean age 56.0 years (9-90 years)
Malignant diseases 257 cases
Male : Female 161: 96

Mean age 62.7 years (12-86 years)
Diseases
head & neck tumor 36 cases
lung cancer 100 cases
GI tract cancer 68 cases
gynecological cancer 40 cases
others 13 cases
Stages
stage 0, I, II 53 cases
stage III, IV 139 cases
stage unknown 9 cases
recurrence 44 cases
post-treatment state 9 cases

¥4 & ORI I A6/ 5B & B, TPA 5143 U/l
izt L CYFRA21-1 {3 Ong/ml T & »7. o
140z 54 tctt, LBUERH IV KRR T,
TPA 12,000 U/m!/ iz 3 L CYFRA21-1 (% 5.1 ng/
m/ T o7k,
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Table 5 i2;R3. e L -EMEERE T, &
W DHEST LIERI DL 2 o 7. BHEERE LK
» CYFRA21-1 [f#:sRix 56.0% Td -7-. Fig. 7
AT & 5 ITkk4 7z BAEEEIC 8T 10-100 ng/
ml OBEEZ L3 L0RRLR, BERY 50% L
EnbDRLHo7- (Table6). LirL, BEET
X, EITHGH) BLUERERAAF) oAiT
b o, CYFRA21-1 R EEERICEE > Tk,

B A 55 filrh 39 Bl fICIRE R E b - 72 fE
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BCBRE L TR T2 & LEUSAOESR (v
a4 F—=v 296, #EET7H, MEEHRAREX
R4P, [EZRE 3, [EIHIRE 2, H
MR 1) Tix 154% L o7-. Table6izR7L
TeRBLS O RIERBTHME L 72 o T fEFlIZ S v
y MREAH), RAEEAR) EThot. Hil
Ho 1 plizpETH o .
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CYFRA2I-1 3% A b7 5F 219757 2 v b
PRET2~—p—L L TCHiBIcB T 2H
RAENTRENTVWAEHFLVWEE<—I—Td
3173, “K—px ¥ CYFRA2I-1” ¥ v b iz—
B BRES v b LTOBEEIBRETHS &
Exohsn, WESRKE ®HCBREREEZ—EIC
THZLRIMNETHIEELONE. BHE [
IR, FRETBBLRBEFTH 27z, HROR
MR REFT, A 0RBREFCRIENOET
X R 5h 3 (Table 4), 1-3 B0 FAERARIC b Holk
HEELBbhs.
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Fig. 7 Serum CYFRAZ21-1 levels in patienfs with various diseases.
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TPA FE LIk L D RERRK T, F—n=
¥ CYFRA21-1 TRIE L725A 0 K¢ H0fE
LLTHES R, &bz, TPAEM LA T,
CYFRA21-13 &k & hic & &1, CYFRA
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Table 6 CYFRAZ21-1 levels and positive ratios in various diseases

Diagnosis n (11:27?1?1) s.d. 4 05(23’5 ()rg-tlz?o()%)
Benign diseases 55 1.84 1.63 32.7
interstitial pneumonitis 9 4.07 2.29 71.7
pulmonary fibrosis 4 3.30 0.42 50.0
infectious pulmonary dis. 17 1.35 1.06 - 17.6
sarcoidosis 9 1.08 0.63 11.1
benign diseases* 42 21.4
Lung cancer 100 7.50 12.90 61.0
squamous 45 8.51 11.20 711
adeno 33 3.30 4.35 424
small cell 13 10.63 14.84 76.9
large cell 7 16.13 32.60 57.1
Esophageal cancer 4 1.33 0.41 0.0
Gastric cancer 29 7.92 13.63 41.4
Colon cancer 23 14.76 32.17 65.2
Pancreas cancer 11 26.45 54.24 54.5
Head & neck cancer 36 4.27 9.84 36.1
Urinary tract cancer 6 26.18 41.03 66.7
Uterin cervical cancer 20 9.21 16.20 70.0
Endometrial cancer 7 12.47 25.46 28.6
Ovarian cancer 13 18.67 40.30 69.2
Other malignancies 8 23.54 42.68 50.0

* benign diseases excluding interstitial pulmonary diseases
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RIEE, FEFMEOMMERILEIEIAr 1.
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ChafmBRbAE. hboE, Ry
4 Ny IF LR THS TPA TREhizc BiER
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DRBRORIIITb -7, ZhboRiC
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WTRREL B LEZLLNS.
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Summary

The Evaluation of the Newly Produced Assay Kit for the Cytokeratin Fragment,
“Ball ELSA CYFRA21-1”

Yoshiko KIMURA, Mariko ATA, Seiji NAKAMURA, Takashi Fuiir,
Tadashi KAWAMURA, Shuhji TANADA and Ken HAMAMOTO

Department of Radiology, Ehime University School of Medicine, Ehime, Japan

We evaluated the newly produced tumor marker
assay kit, “Ball ELSA CYFRA21-1"°, which detects
cytokeratin 19 fragment in the sera of patients with
malignancies, especially lung cancers.

The assay procedure is simple based on the one-
step radioimmunometric assay method. The meas-
ured values depend somewhat on incubation
temperature and time. Reproducibility and re-
covery were good. The minimum measurable level
was 1 ng/ml. The dilution test was satisfactory.

The CYFRA21-1 levels were gradually de-
creased by repeated freezing and thawing and after
seven such exercises its activity dropped to about
70% of that of first assay. The presence of
CYFRAZ21-1 antigen was strongly correlated with
TPA antigen and, although some discrepancies
could be observed in clinical samples, CYFRA21-1
activity was completely absorbed by anti-TPA

antibody-coated beads in one sample.

CYFRAZ21-1 levels of 44 normal controls were
below 1.0 ng/m/. Assuming a cut-off value of
2.0 mg/ml, 32.7% of all cases with benign disease
had values greater than 2.0 ng/ml. This fell to
21.4% on exclusion of cases of interstitial pul-
monary disease. Those with malignant diseases had
high CYFRAZ21-1 levels whether associated with
lung cancer or not. The most high positive ratios
were observed in squamous cell lung cancer, small
cell lung cancer, and uterine cervical cancer.

In conclusion, CYFRA21-1 may be a good
tumor marker comparable to TPA not only for
lung cancer but also other malignancies as well.
High false positives for lung cancer, however, were
observed in other pulmonary diseases.

Key words: CYFRA21-1, Tumor marker,
IRMA, Cytokeratin.
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