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B ONEICBIT2ILEF 23 —EEMEOERRARET

Ak B, HH B!, BE #H#H, FE£ & F,

WrE |\ = £ P Cd-E Eaa &I

H B2, HE R, BN = H, £E IE-—
% fh e =3

YN EBK S MO SRR 4, 2 HREE, SSRMRD A v 2 — FRBEEHHRA TR

k=2 =

FiTvEFr—+ (TK) 1, #aA~<—I0gicsits DNA o58RREfEH-T s NEETH
h, Mo GOS0 —2LF 260 Twb, S0, B U v lBE8 R TK iGN
EOA AT LA, RIS TK HEE R, Tl L OBzt LthEE
W ER LTIz (p<0.01). FEEREEANC I35 TR BT, RE0n - ERAMEEEREPCS A L
O L b AN & VMBS L fede o 7228, JE oA E 2 L LDH fif & X BIFRfEA2R L (p<
0.05). T&HERTHEO I TTRE T H » f- 1Tl 2 W€ TR GHAE IR b i Li-#58, CR~PR #fT
i E A EOFITEREE coTREARED AL (p<0.01) A, NC~PD BHCEEATRERED >
highote, %, SESMADL 5 GFRHEM st 5 TK EEEOSRA eliE c, T3
W, BRERRT BACBAr » Tk LR 2w Ui, —J5, TK Gk & LDH i Bt iGA mTHEC & - 72214
Bhz2u TR L iR, M X B BB (R A R Lic (r=0.47, p<0.00D) #%, TK k@02
LR R AR L Ty, Licdio T, TK FEMEEEI R oFHIS 5 1 ER ORI RS
FEE LTy THARATES 2R, £, BERFTcEWT, TK SEFO205 A EnE
HFERRI4T 4% L IERERE (334 AT100%) B LTARTHD, HAFHAEEELRAD LR,
SRR TS, TK EEE R S BRIz R2 5 2 58T L LTBii s hy, 54
SO NMELEFE 2 bRk,

HEIMSE . 73wy —%, k) vE

THEEE LT fAvbhTEi, TK 4 %0
LR LD ) v RIS E e 2 T A,
# 3 ¥ v # % —+ (Thymidine Kinase : TK) i, [flfi~—A— & LComEET5R LS L
b= IR IC IS DNA o & A fERT Eha.
HHAAREO—>TH Y, HIHRERE O EEE L SEbivbhbl, By v A fic kit B TK
T AFREOGEMAEEE, BT L TRl A & ST R ET & oBlIR, BEESHEOTE
AT ERREZh TV e LTtoRlt EROoRURROFELLTD
—, By vz, ekt s AFP HHME, ¥, AFHMCEEY S 25ET LD
(a-phetoprotein), &5 WIRKIBECIIFs CEA #3557 EDMimo\ - THE 1T - o,
(carcino-embryonic antigen) X 5 7cdkh 5BEO . :
R BT
tt, LDH (lactic dehydrogenase) #3% O¥FEE% R (S /B

it L & (2

(24T 1 SR 64E12H 8 |
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70 H O FE
LA S & Lo B#EE, 19914 8 5 2510944 4
B ¥ colfiiic, By v @ofmBEisn s
Wr GEroFv ) vAEMR, RTFViE4H) B
RERISRBTH B, MBEOTFHERRITE0. 25 (@
PH19~8Ligk, FofiEi53.55%) T, MRS #3245,
THBLTHL. T, ThnbOBEEO TK fHH
ERFIC s T R, WECRGR R, TEiES
RERLINIB27 A, FERERIRIE61B, AR A7
fl, X URORBZERBH TS b, BRG]
FERGCTEHEANGEL TS

T RIRRGE, FEAREEN BN 2 h)
EIfEFEHBALS 2 L A RN S A iER T H 5.
WFM &Y, BROZWI SR8, BN
ShHEICENLE WAFERATH D, BROZEIT
TK {GHEENELAN O FE (B, Ga v+ 73 7 4,
CT 7e &) WA a2 TRERIT I E .
TR RN 5525 # (Complete Remission)
BRI SR o BRI X R ERTH Y,
SELTIROERL, BEETELACEL 12 AL
toflb, BEeEmiAEEL TS b0s L. &
MBS, WEEEFED 5 VLIS B TR
Eich, TR BENCERENTFELRVEE L
BABIEAHH G IHENHER IS T TN
MERCIEFATHD, Fi, FBFESRHAEE, T
T & R B X A fER T A b, b
e S e Y TR S EEF o BH &
hiEa X oiefhoERETELRLITEERLLES 2
TER 21T = 1.

FEEE AT Ann Arbor Z35E%2 A . ik
Bl dhio - T, BIKTA, CT, US, Gav v+
774, WHILEER S ORI o, il
WofER e FeEFir Ui, FREHLERT o E 450
(Working Formulation) /= L 7= T4 ¥ X hi-.

TekiEEiCd e - Tk, AR T - TloBE
AR 24T Ui R ek %, &, NI
IV o35 & 3Lt ool BRI s 2ol
BraEnt s o 2 2 ddk gt & Lis

(IsEH )

TK E¥EMIEL 7= ) 74 4> TK > ¢
ME—F o474 v b= 7HRAM 2HVTHlE
Lz, WS 5 b2 iasi it o & it o
T Do, el b 2L EolEY S
W L 7o E o LDH Al Uiz, It
L7 v A HTMAE ET—20CIETREI NI
TeR MRk ikt 5 TK Gtk o IE % R, B

Py "
o
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BAr36d (FH244 © 26~535, Hoi:124 @ 28~48
BO 1o X HEEMBE ofSR, 6.7 U/ WRELL.

(b 7880

HREOHETHIc» T, x® MBHofE (7
4 v ¥y — OBEEFEHITE &), Wilcoxon FFEf
6 i Fn #% 5 (Wilcoxon signed-ranks test),
Kruskal-Wallis #:%2, Scheffe ® £ @E#H%E, Mann-
Whitney #i% (Mann-Whitney’s U test) &\ 7.

EFEROFHIIZ Kaplan-Meier hd v 7o, B
RN L A EEEEE Y, Logrank test %,
SR, Cox OMEFEAGERE S .
i, ChizidbipE A ARHEM e v 4 —ioT
SAS (Statistical Analysis System) @7 = 75 4
= (Proportional Hazards of General Linear
Models) %8 H L7z,

& R

(iR = B T 5 TK S P
Fig. 1ix, #EERGHA, FIEM, HBERR, B
B, BBz s A TK EiiEs 7
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Fig.1 Serum TK Activity in Various Cases
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Fig.2 Relationship between Serum TK and Other Variables in Untreated Fresh Cases
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"y P LIEHDTHAS FPEckT D TK ko
SEEE s X OEMEREE) 1k, 100.1 U/7 (270.8),

20.5U/1Q17.00, 24.7U/7 (25.1), 8.3U// (6.8,

6.8U/1 (3.6) TH5. RIFIEN LRE YRR
BEMAFERE, WTholhfBizis T i,
BUEERL A O IER LIREZR#E 2 Ty e, SR REG
L ORFATE, EHRGEFAIERTERAC S
ML T LT, BRATIEZDIREALEN
IEHAE 80 2 T4 LT iz, Kruskal-Wallis #i5
T, ZhbEHMEETELED bR (p<
0.0001). ##-, Scheffe ® 22 FCHiES
BE, FEEMETTREAR (p<0.01), FEIHEMHE A
BEAN (p<0.0D), HEFEHMEEREMARE P
0.01) % X UaHtRA & EBEEsRE (p<0.01) T
FREWFHENED b, ZhUofis
R BT & iR R

(FHETF & TK EHEE & oBIFR)

BEARS T OB A G, BRESRE, [ oA
1,000
100
& e . n=214
: A0 y=32.2x—18.76
1 4 1=0,47 (p<0.001)
3
|

5 10 LDH/MAX

Fig. 3 Relationship between Serum TK Activity
and LDH Value

Lo YoF (B /AT

784

FOoB OE W fhl2g

& X, @%%& FERREL AT, MIRuFRITE, fER
DA, 4, EES, LDH © 9 AT & TK HikfE &
@EEJJIEHELOL T 29T - 7o (Fig. 2).

FEEEIISI T, IVHTic s T TK S afss
mHbhtcbDd, 2L UTRINETANS & A
LTERZFRTE G SHlRTED bR T.
Kruskal-Wallis #5812 384 ~T % £ B8 55 0 = B8
BarlefAEERRED bR .

ok xit, RECTTom HUEdhirboR
bulky mass & 3% &, bulky mass #ficdsit 5 TK
EHEE U S EEER L Tuie (p<0.05)
(Mann-Whitney #5%).

PR T, @A EIREE T TK Wi s
FThONRE o Tcb D0, ZOFIZIE bulky mass
NELGER TR, T, HirEMcd BBk
HREETFES BRIt 1.

FBLAHARIY 0, WRRE, PREEdS X ONREEEM:EER
DU c iy, BREEIEMEEERE L 1 o2 T b b FHm
PR - 7oy, PR L OVEEEME B IT s T
L TK {EHEEI S icE B s bhleh -t

MifaokmpE o, THIRRR L D & Bk
BT TK EHEEAEEZRT O8NS no70d
DO, FHEENITAEERRED bRl 1.

ERAE oA T, AR E BT TK iGHEEr
VI B A AesE R B o T

TR LT, E e, ERTLETES
LA R TIH b AT AEE RS bRt o e,

LDH {fek, RAEEMEFICsVT TK EHHES &
fE 2R TR E i (p<0.05).

(LDH ffi& TK {EHAE & o)

FIFf iR E , LDH {E& TK iG#:fE & o sk

IOD- e e e s e e e o B e e e e e e e e -
904
2 80
"5'- 704
2 60
(=]
= 501
=404
2 304 —-——s-TK<6.7U/1
& 204 s-TK=26.7U/1
10+
[} T T T
10 20 30 months
Fig.4 Probability of Survival for 30 Patients
with Pretreatment
H # &
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Table1 Patient Characteristics (N=230)
TK activity
Total p value*
High WNL
Previous treatment
. Without (Untreatment cases 19/30 (63.3%> 10/30 (33.3%) 9/30 (30.0%) NS
: With (Relapsed cases) 11/30 (36.7%> 9/30 (30.0%) 2/30  6.7%)
LDH: high 19/30 (63.3%> 15/30 (50.0% 4/30 (13.3%) p<0.05
WNL 11/30 (36.7%> 4/30 (13.3%> 7/30 (23.3%>
Sex: Male 15/30 (50.0%) 11/30 (36.7%) 4/30 (13.3%) NS
Female 15/30 (60.0%) 8/30 (26.7% 7/30 (23.3%)
Age: <60vo 10/30 (33.3%) 4/30 (13.3%) 6/30 (20.0% NS
60 yo= 20/30 (66.7%) 15/30 (50.0%> 5/30 (16.7%)
Stage © 1 7/30 (23.3% 2/30 ( 6.7% 5/30 (16.7%) NS
i1 8/30 (26.7%) 7/30 (23.3%) 1/30 € 3.3%)
I 7/30 (23.3%) 6/30 (20.0%> 1/30 € 3.3%)
v 8/30 (26.7%) 4/30 (13.3% 4/30 (13.3%)
Site:  Waldeyer's ring 11/30 (36.7% 9/30 (30.0% 2/30 { 6.7%) NS
Lymph node 4/30 (13.3%) 3/30 (10.0%) 1/30 € 3.3%)
Extranodal 15/30 (50.0% 7/30 (23.3%) 8/30 (26.7%)
Size: Bulky mass 12/30 (40.0%) 10/30 (33.3%> 2/30 C 6.7%) NS
Not bulky mass 18/30 (60.0% 9/30 (30.0%) 9/30 (30.0%)
Symptoms: A 20/30 (66.7% 10/30 (33.3%) 10/30 (33.3%) p<0.05
B 10/30 (33.3%) 9/30 (30.0%) 1/30 € 3.3%)
Pathology : Low grade 4/30 (13.3%) 1/30 ¢ 3.3%) 3/30 €10.0%) NS
Intermediate grade 18/30 (60.0%) 14/30 (46.7% 4/30 (13.3%)
High grade 5/30 (16.7%) 2/30 ( 6.7%) 3/30 (10.0%)
Unknown 3/30 (10.0%) 2/30 € 6.7%) 1/30 € 3.3%)
Cell marker: T-cell 6/30 (20.0%) 2/30 € 6.7%) 4/30 (13.3%> NS
B-cell 22/30 (73.3% 15/30 (50.0%) 7/30 (23.3%)
Unknown 2/30 ( 6.7%) 2/30 € 6.7%) 0/30 C0.0%)
* chi-square test for independence and Fisher exact test
Table 2 Summary of the Fit Proportional Hazards Models about Prognosis
Variable Beta coefficient Standard error Chi-square p value
Age 0.17599909 0.05661616 9.66 0.0019
(<60 yo vs. 60 yo=)
Cell marker —1.86562971 0.72095276 6.70 0.0097

(B-cell vs. T-cell)

30%

5%
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RGO HE T b - Fo 2142V THRS L 7o 4L,
TK vk, LDH fi& oL BB HRAEED b
h, #stENcbHEETH -2 (p<0.001, r=
0.47, n=214) (Fig.3). %7z, Fig. 3o#iillhofEiy,
LDH féi#% LDH fEDIEHR EBETER LD TH
525 Coffil fifcomTaions, h
X b LDH fix b b TK {FH:o S5 X b #iEuc i
WA S E O ERARE R

(TK FEPEA & A8 & o BYRD

PriEA TR - HRBEFIT o WT, O AR
o TK Gl 2 ERER £ st g o, HfEo
SFERVEH L. TREATFE Table IR h 5.
EFERL, 337 AR Es T 1 FAlOFET L
FExhkhoton, EBEBCkIT5200 8 o4
FFERIIAT A% E AR TH - o (Fig. 4). logrank test
R WThAREIBDLRA (p<0.01).

ez, Table 1R L= 10fEo R E Tz TK &
Al e i 1A T 23 iz, Cox ORI 46
FHELRGCRSERBIN 2T -7, ZOfE, i
LBl E O 2 AT oZnFHICEEEE 25
AF L LTHEIRES R, TK SHEEER X hich-
7= (Table 2).

(et o TK FEE0ZE{biz201)

BRI OFHIIATTRETH - 12 17THIm 2T, §8
B0 & FE AR TR T TK EiEEoD

100+

;__/_,_.-.

O OFE % 24

(p<0.01) (NS)

100+

//

s-TK activity (U/1)

o

=~

pre-treatment post-treaiment pre-treatment post-treatment

1

CR~PR cases NC~PD cases

Fig.5 Serum TK Activity before and after Treat-

ment

s-TK activity (U/1)

T T
10 12 months

00 =

Fig. 6 Alteration of Serum TK in Patients with Remission
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Fig.7 Alteration of Serum TK in Follow up Cases

(A) NED

(B) Later Relapsed

ik Fig. 5 L, e s CR (Com-
plete Remission)~PR (Partial Remission) 7 &
NC (No Change)~PD (Progressive Disease) #f
D2 Wcadic#is, CR~PR #ickids TK iE
BEfE R h B EERT L 0 THL, LodiEAl
DOFIDIEFHFEHEA & 7o - fooiwf LT, NC~PD #f
TIRIEFREBEA~O TREAIZ 1 #d e, ks
THHE2RDERI. Wilcoxon £F5FHIERZFH
Bk b, CR~PR B AEEEARD b (p<
0.01), NC~PD BTiybaiEFEEd@@vbh
h stz
GE&HMA T35 TK Gk Eo SRR
TLEBICE - o 14fflimow-T, B TK G
HEoZELIz > TR L (Fig. 6). KLt o
ReEELr S Lcfithh, KEORKETHMATR
XD ISR L 2R s, R BB R
THFEFE L el Th 2. seofmnEshicl, *
O H WEIMHIF S TS HTIE, FOREAL
BIEHREATOERTH B2, HBRCE- AT

CRIEFEE 2 82 Tl -5 LT < JE 30 BT,

(EERBEMIC S5 TK HoZEl)

FREEMck T 5 TK SHiEEoRBNZE L
DLTHE Lic (Fig, 7). AR LRSI S g
WTFFHEOED LT, BEIEHEIRENTD

(=]
5%

304
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bREFETRLTWA, ¥, RERBORT R X
o THREAERZ A EERLTVA. BIFO®
FAFEA T hi-FlT, TK EEEALEELE L
T EREB TR THRE N b D0, AFROKRE
MR Ti, IEEEAR: T TH BBz L
AU T e fIEEE L i -1

%

By v O MEESE~—» — L LT, B
microglobulin  (S-g.m), LDH, glyco-
protein (S-a, AGP), ferritin, haptoglobin, copper,
polyamines, ervthrocyte
sedimentation rate (ESR), hemoglobin, C-
reactive protein (CRP) fz &z h i cit@Esh
Twa2, Ly LEfECcw, LDH Ao<—2—
HEVELEAR 2 TETWAED TRV
EEZbNS, [EH~—d—cLTHfFEhBCE
vr, MR ThEZ E, EHOERD L HHE
EEDHER A 2 &, FHhAHETIETLES S
L, MR EMTARTTHB L, HH VI
HREORMBEROIEE LD L & ERFE LR A,
TK ¥, Y a~—sEEK kTS DNA SRLERIC
FRIZHEE LV TR TH D, deoxy-
thymidine #*% deoxythimidine monophosphate

=

>

aj-acid

modified nucleosides,
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~D ) Vb RS S Lictis T, FOiEL
FHRE L, BEALOMPEE, i, dlenb
ToERETE ERT A2 &b R Tl hos,
EtE Y v SRR — A - B AT,

FEERFI T4 5 &, IV ¢ TK fEPESLE
G LS ReA, ShbikeFhd bulky mass
HHOEATH- . —F, Il VHIflTH-TH
TK {EHEAEAERRIEAIC S - o filid, IRERT
e FAEL T EMTH ot LicdiaT, B
Y vl set TK Ei LR B8 5H1T
DO—2tk, REDILND X b L EBIEERE N
b AMROHENE) whB LE LR,

F o, MEATASEMOCHIAHETT L TV BTk,
B EE DA & B L € TK G i 25
T, &I oA, BIRSELATR MBS S
BHREFITEETH Y, BREOEOHE, BHROF
WFER D 5 2 TH MR & 7o A aTHERE2RE 2 h
5. Tibb, TK Gt RS2 EIET 2295
DREFE LT, JIRNREE2E L Hh 5.

TK MWD, HBiR~oRIGH, FHE L a1k
B ) vl oA R LG50 THAIRLIE
TAREEE 0B SicE L, BEARNNIC X o THFlA
Lz b, SEOBEICEWT, BRI,
TK G o & FR I IERETCEE L T s
WEARBTH-Tz, UL, fhicid, 2k
AR A 255 bulky mass €, 22 TK {EREE & @l
FRLTWA LD RIEFITH - THHERBC X L FEIEG
L, i &4 24EL EoBEARD bR
SEMLIFET S, £k, SERMIC L 5HHIES
WTh, TKiGEMOFHET & L Coharth ki
Bhhitmot. —F, Hallek B3, EEMEER
DI F v ) vaAfie kTt TK FEEET
HBHRTFLELTELDTHHATHS E LT 5. Hag-
berg B4, IVIIOIEH = v 1) v flid &
SERMT LT > R, TXToEHDE»T
TK AR EF MR 2T 5 2ombT<h
Tl t@ELTWwA, flich FHRETELTOH
iR R e e e AN E ko i W
¢h, TK {G#:E & HREE AN MR 5 5 Tl
EMIBE & ORIz 0 S 2 e B GRS S h
Do fedy, TK i & EE & oIRT, ik
ok T TK {EEE S & 2R i AgHD 5
Alo. TOledlZ, FEEREITCRTFERTELT
BUENRGhotoond Lifew. #2720, TK &
P2 LA B R ol B A B L
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OB OE B i2f

TwaEEzbh, EETHETFHTSRAT LK

DA DENCDOGTIE, SHEIERAR S ONCEEE
B2 X 5P LB 2T - T RS
BEFE BB,

LDH fiitt TK IfEtE(E & IEOHBIBIFRA 5 5.
LDH fxAE2S B Y, < 0B THEERS
fodiz, 2 A FHCETAFIELH D —F, TKiE
i RlEE, BAE, HMFEH 50 EE Y v
T & o 3t it S LA M v Al b o0 i S A3 PR E X T
WA bz, BifEE o i EE s TR
M3 ECIiEEY - TLE 5SS H S, L
PLEROLEZATHRLICL 51T, TK FHiEo
iy LDH ffiic th-< X 0 o S 4 B3 2 i i)
PO, TK {HiEE A NET % 5 L cofgkoflh
EF 2 bhA, Fio, BEMASERE oS
EENLEE S hin b, FEEEo g s
WTEDOEELRRTE S SbBERTES EHE LD
B, TK EMEAE S @ 1 v 2 RHuE, {latiikis
IoTERTHZENDHY, HMFFORRKIZOWT
LSEBTHLENRSD EEbR S,

Slaldhdhlt, BRIk S TK SR o R
ELToTWd., ZhizEFoiltisR s TK Ei:E
B ABEHB T 50BN T BN TT -
hoThHH, ThETHHERPOLEMCHL TOHR
Hixfewv, BREOLZATLRLEESD, BEA
EDfEFZ s T TK M ER AR LA Ly
LIEAID fehicid, EEORHATRTHBITE
b b, TK O 25 L T L - Bk
WIEGITs Ed b i, GiETHl~ck 5 TK
FEHEMAL X 2 X REETER LB S0®, Bieh
R AEEECELOFEFIzoWTIEE biokE
ilidn, BEESAHbTHELLV.

LLE#SE+ 5 &, TK ST v v o< il
B ielEE~ — — 2 2 fonny, S
AREHB T LD EEZBRD, i, O
KEE T ST 5. L CBRAITERS L L
ThE, EEFEER A X R D, B 5\ R
FRIMMC TR AR ThB it EaibiT b,
LDH i & LT X b @Td 5. ok, TK &
i Bh3r L FHET & Lo BBl L T,
SEEbCERNOKLA S B LD LEF LR

X ik

1) Hallek M, Wanders L, Strohmever S, et al:
Thymidine kinase: a tumor marker with prog-

H # &
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Summary

Serum levels of s-TK activity were investigated in 58 patients with malignant lymphoma.
The median level of s-TK was significantly higher in cases with relapse as compared with that
in cases with remission and also following ups. S-TK activity was correlated with tumor size
and serum LDH value in untreated fresh cases. In patients of this series, a close correlation
between s-TK activity and LD value was proven statistically. The changes in s-TK activity
levels, however, were more sensitive than those in serum LDH levels. The results indicate that
s-TK activity might be more useful as a parameter for evaluation of responses to treatment and
also for monitoring of relapse in malignant lymphoma. Although s-TK activity showed a
significant relationship with the survival by the univariate analysis, the evaluation using the
multivariate analysis should be further investigated to determine whether it really provides
sufficient prognostic informations or not.
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