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KGR BREME P L MMk thymidine kinase {51 D K E R

gk B EhaEze
P& R

WHE OARR*Y™ =B T

5 DNA A %E:S#% thymidine kinase (TK) i, #FEDOBEA LB TEZOEEREML TV D Z L8

MBI TS,

3H-thymidine X 9 % 125I-iodo deoxyuridine # & & L7zRIERIERETH D LHESHh

TRV, b PRBEEELE TK B2 &EO WERTREL, £ 0 BARNESRE R L. OmE TK
EHERER, 5 293£085 U/l THY, (& TK EMFRTRIBRFONUERTRE LIKRIE L.
QKBTI TK {EHE L R TK 74 Y ¥A AiEMEL Ok EQMBS R L7, E TK iF
L ORMICTHEERED bhizd-Tc. QKBEEE T, stage V B X UBRES, L icERESEHES

FEFIT, MmiE TK EERREEE R L.

PLEDRER, BERMBERICIT 2ME TK FHENER, Rk RYZIEET 25 A THEHLEDbI 3.

L xC®Ic

DNA 45k%E:3# thymidine kinase (TK) i,
pyrimidine fX;# > salvage fRRRICHIE L, BRVEH
Y, B, Wi EORIHOKA L TE
OFEENRML T WwB Z L, 28R 1 TK-
isozyme DIFETHZENML N T V549, b
nbhix, $63k, Taylor 5V o F ik ic # U T,
3H-thymidine # 3L/Z & L /- assay % ¢ TK {EiE:
FRELTE k.

i, Gronowitz 67823 125]-jodo deoxyuri-
dine #E & L/ assay R & e L, I TK 1%
LM ER G & 72 v, radioenzyme assay kit
(Sangtec #) R TE s L H i o 7.

AE, b hKBEEEMFS O EASRT TK
EHEico &, HiR=HEICk 2 EE R L %
DREKMERLRF Lo t@E 5.

* R ERE R R F R R BTIERT
e Al FEHF
ZfrH:6342H8H
BFeszft 1 634£6 A8 H
BIRIFERSG | I RE B E 1-5-45 (8 113)
FRERER KRR BITSRT
R F 2

I #EELUHE

) ERERERKEMBRFG BL0HBR
MN+HEYRBRICR T B b P RKIBEEAER IO AL
JREREME TKIEMRIE >\ T, 3H-thymidine
(CH-Tdr) # /8 & L 7= assay % &, 125I-iodo
deoxyuridine (1251-1dUrd) # 38 & L 7= assay %
THBRF Lz, BI#E I, Taylor 50 oJEkicHE
L, 5SmM MgCls, 10mM ATP, 2 uM [6-3H]thymi-
dine (22.0 Ci/mmol, Amersham, UK), 0.1 M Tris-
HCI buffer (pH 7.5), X U8 F MG 5% 5K
INEAW % 30°C, 15 G & . RISE LR
#%, EE 100ul % 1.8%x1.8cm o DEAE #Kizi%
Ix&&, 1mM R 7 € =7 4T 4 EI%EEHE,
AE )= VTR, ERESETHREY S FL—
Yavhv vy —TZORFHERERIEL, Z0
BE#EEME S fmol/min/ml TFRKRL 2. #BEFZ,
Gronowitz 5790 HEic#E L7~ TK-REA * v |
(Sangtec Medical, Sweden) # Fv \7-. BFME
20 ul iz 1251-1dUrd 500 ul % Jn x BFnsg, 37°C, 4
BRI S ¥z, SEERIE OKBb 7 I =0 A
F ) &z Bk, R BiEE7 v €=U L)
TR 2 4 B, LS ORGEEE
s ABly vFL—v s vh T —THIEL, ®
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(*H-Tdr, fmol/min./ml)

thymidine kinase activity
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Fig. 1 Typical elution profiles of TK activity from DEAE-cellulose column chromato-
graphy in normal mucosa and colon cancer in humans. The column was eluted
with 6.0 m/ each of the same buffer containing increasing quantities of NaCl. The
activities eluted at NaCl concentration of 0 M and 0.1 M were designated peaks
A'and B, respectively. Low concentrations (0.5-1.0 mM) of dCTP did not inhibit
peak A activity, and in fact slightly increased the activity, but reduced peak B
activity (Sakamoto S, et al: Carcinogenesis 5: 183-185, 1984). It was suggested
that peak A corresponded to an isozyme involved closely in DNA synthesis.
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Fig. 2 Correlation between the serum TK activities

determined by REA system using 125]-iodo
deoxyuridine (U//) and that using 3H-thymidine
(fmol/min/ml/). Means of TK activities in sera
of 10 patients with colorectal cancer or leu-
kemia were well correlated positively (Y=
3.67X+63.6), with a correlation of 0.977.
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Fig. 3 Correlation between activities of cytoplasmic

total TK and TK-isozyme (peak A) eluted by
0 M buffer without NaCl from DEAE-cellulose
column chromatography in human colorectal
cancer. Means of activities were well correlated
positively (Y=3X-+55), with a correlation
coefficient of 0.8.
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Correlation of Thymidine Kinase activities between

carcinoma tissue and serum
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Correlation of TK-isozyme (peak A) activities between

carcinoma tissue and serum
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Fig. 4 Correlation between activities of cytoplasmic total TK (upper figure) or TK-
isozyme (peak A) (lower figure) and the serum TK activity in the patients with
colorectal cancer. Open circle (O): the cases with distant metastasis.

DOEEFHEE 2 Gronowitz 57 23 L 72 Bifti~ v
R YA v R R A% M Ag gk (BHK21/138) Xy

HhH U <4872 standard TK # fjvw© U/l T L 7=,

2) b MK AR & rp TK-isozyme # DEAE-
cellulose column chromatography T43Hf L 7=
(Fig. 1). OM X 0.1 M NaCl # %t buffer
TEHEh D TKENSEZ ZhEh peak A 5
Xt peak B & L7z, EFH KRB TK &1
13 L AL peak B ofEMESEICEIR & 7225, K
FB AR T peak B OIRFERE MMM & peak A

D L IEMEHIINASER D b h e (5 %, p<0.001)9,

% = T TK 3% & TK-isozyme jE4%: 0 4HBT ic >
WTRRE L 7.

3) il TK &ML, ik TK g S X
Ut TK-isozyme 122> WCTHRET L 7=.

4) KB % stage Hlic /4 3H L, MiF TK
TEVE & ORI 21T - e,

5) KFEBRELZERIEBO FEICLYHHEL,
3% TK & & o iRt 217 - 7.

. & 2]
1) 1y TK FiElc > w, *H-Tdr 2w 3
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Serum TK activities in colorectal cancer patients
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Fig. 5 Serum TK activities in the subjects of control, and clinical stages (I-V) and

recurrence with colorectal cancer.

assay % &, 12[-IdUrd # v % assay % & DOl
EfEIC > W THIBE % sk 7z (Fig. 2). EURERRIT,
Y=3.67X+63.6 T Y, FHEMREE, =098 T
Poitz. ME TK §EM:1E, 3H-Tdr % v~ % assay
FRTRENMCHBECNESh, EERECST
3 g TK Eii, 1251-1dUrd # Bjv % assay %
TLYVRELHKELHREXG L.

2) e bPKBEAMMB T oK TK EHEL TK-
isozyme JEME DB 2 B2 FF L 72 (Fig. 3). peak A
LR TK &M T, BEUREMR Y=3X+55, 1HH
2%k r=0.8 £, IED % ;R L7z, peakB &
& TK EH i A 2 3B b h iz b - 7z (Y=0.8X
4617, r=0.3),

3) b PXRBEMERR O K TK &M 3 X U peak
A TEH L i TK S0 B S W TRE L
» (Fig. 4, b - F), ME TK i& ¢ & M+ TK
EHE L IHEERR D bz o Tk,

4) KIEBEX stage Jlic L, MiF TK
EHEORFT 21T o 72 (Fig. 5). xtBEL L T, R
EMEREZ R CRAORERBEEL LOEEA
mE & A, ZoxtBEmE TK Eid,

Serum TK activities in colorectal cancer patients
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Fig. 6 Serum TK activities in the patients with or
without distant metastasis to liver, bone or
lung.
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2934085 U/l (n=12) T% Y, mean+2S.D.=
463 Thd Lz Hhb, IEHFMHEIR 50U/ % cut
off fi & L7z, stagel 725 IV ¥ ToO KRB AE M
78 TK g, SR ERTENED LR,
5723, stage V i 13 ik 4 4] (31%) »SEME
EoRlic. £z, BRETIHIHFT7H (88%) T
BfE %R L7z (p<0.05).

5) KIBEIEGIZHT « Bfi - B & o 1o BRES
OFEICE ) ML, miE TK &% 2R L &
(Fig. 6). EREH L AT 2 EF T, xHREs
L USERIEB 0D b i WEF T, M
TK EWERFZICHE - 72 (p<0.05).

Iv. = =4

Gronowitz 57 %, 251-1dUrd # & + L =
REA v 25 2% AR L, EH MEEE T3 ME
TK EHEAEE L2 R TES TTFROBVW L 28
HL7e. $Eko *H-Tdr 238 L L7z assay R &
D LERERESFRETH 5 L o@RENS, 4E
1251.1dUrd #38 & L7- REA x v F &2 VT,
b FREm B E T TK FEic > TS Lz,

EREE, Fg2.93+0.85U/ &, #ifE® o

MELENLL, cutoff fELRIC L SUMN L L.

i TK EFHicon T, #Eko *H-Tdr # K
L L7z assay % & 1%51-1dUrd # 30& & L 7z assay
ZCHE Lo kEE, HHEHREK r=098 LRWIED
FBA % R L7 A, TK FEEEEO 4 T i, *H-
Tdr 23 8E L35 LE5>& 2% {, 121-IdUrd
TLE L IRIERER 1SS h iz (Fig. 2).

t M KEEHEME > TK % DEAE-cellulose col-
umn chromatography GC/R(L7z L Z 5, 250
TEMESYENC 43 7> b 7z (Fig. 1; peak A, peak B).
peak A IZ%EH & v 3 TK-isozyme 735, deoxy
cytidine-triphosphate (dCTP) iz k 2 {5 E 2 =
Fizd wezashrs, Zo TK-isozyme (3 DNA
BRUCEBEZBAELTWS DL EZHNY, W
b 3 cytoplasmic TK F 7-i% foetal type TK L
FLbDTHDLWHIFREME D & 51D, —7F,
peak B iz & 1L T { B TK-isozyme i3, b
¥ % mitochondrial TK % 7z(% adult type TK ©

b5 b Lhknwh?, b MKBEHEGOK TK
EMEiz, TK-isozyme D fi[# (peak A) A3IE D AHE
#73 Z & (Fig. 3), %7z, Gronowitz 58 23,
MyE TK i cytoplasmic TK LI L-HBE2 A
LTV EMELTEY, v hRKBEARZT oK
TK &M, peak A 7HME & fiyF TK {FfEic> w»w T
BEtL722s, EEoHBIRE S I - 7 (Fig. 4).
LA L, KIGEBREL stage §l], 723 EMRE
BoFETXRIL, oE TKEEEZRFT T 5 &
(Figs. 5, 6), stage V 3 X' B RIEF], = & IR
BB R EM CEEL R L. ME TK &0
WEx, KB CREE~— V- LTOERE
V%, LLAKE, LMD X THAT, i
HBIEF| o follow up IS Eh B b0 e Bbh 3.

V. & 8B

@ifiE TK JEHEIE %8, 2.93+£085U/ T
> 7. QKB MR K TK &3 L U peak A
(TK-isozyme) 7E1# & 12 IEDFHBIAS RS2 T 5 25,
13 TK iEE & ofIC 2338 bz h o e,
QKIGHBHE T stage V BLUOFHERIER, zZ ki
BRI & £E 5 FEF)IC 8 W T TK IS 2B fE
¥R LIc. @EMELER <o TK BHRE R,
JEHE, RIZmIBT 5o 2 CHRA L Ebhik.

AMXOER X, 525 [\ A ABRFRES KRS (1987,
10 A, #L#g) THREKLI-.

TK-REA % v + # v/ iif TK FEHERIECEL,
BHLTWE Wi, $—5 9474 Y b—7H5ERE
BREMLICERT 5.
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Summary

Clinical Value of Thymidine Kinase Activities in Sera and Tumor Tissues
of Patients with Colorectal Cancer

Shinobu SAkaMOTO*, Yasuyuki KAWACHI**, Kunio TSUKADA**,
Yoshio MisHIMA** and Ryohei OkAMOTO*

*Medical Research Institute, **The Second Department of Surgery,
Tokyo Medical and Dental University, Tokyo 113, Japan

DNA-synthesizing enzyme, thymidine kinase
(TK) has been known to be high in activity in
proliferating tissues. It was reported that radio-
enzyme assay (REA) system using 125]-iodo deoxy-
uridine as a substrate was more sensitive than
that using 3H-thymidine. In the present work,
serum TK activity in colorectal cancer bearing
patient was measured by the REA system with
125]-jodo deoxyuridine, and its clinical value was
investigated.

1) Average activity of serum TK in control
group was 2.93+0.85 U/l. The REA system with
125].jodo deoxyuridine could detect low activity of
serum TK better than that with 3H-thymidine. 2)
The activities of total TK and the specific TK-

isozyme separated by DEAE-cellulose column
chromatography were well correlated positively,
but there were no correlation between those and
the serum TK activity. 3) In the patients in clinical
stage V and recurrence, especially in the cases with
distant metastasis, high activities in serum TK
were observed.

These results indicate that the measurement of
serum TK activity may be valuable to determine
the clinical stages in the patients with solid tumors.

Key words: Thymidine kinase (TK), 125I-iodo
deoxyuridine (1251-1dUrd), Radicenzyme assay
(REA)-kit, Serum TK activity, Human cclorectal
cancer.
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