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Mechanism of Resistance for Cytosine Arabinoside of AraC Resistance

Leukemic Cell Line and a Specific Monoclonal Reacting with it

Takeaki FUKUDA, Toshio KAKIHARA

Second department of pathology, Niigata University School of Medicine

Toshiyuki YAMADA

Department of Laboratory Medicine, Niigata University School of Medicine

We have established human leukemic cell lines, designated as KY-Ra and KY-Rb,
which are highly resistant for cytosine arabinoside (AraC) and behenosyl AraC.

Intercellular AraC increased in proportion to
whereas did not increase in resistant cell lines.

incubation time in parental KY-821,
Intracellular AraC excluded in the

extracellular medium in short time on KY~-~Ra and KY-Rb. Activity of deoxycytidine

kinase was not so different in each cell line.

We also obtained one hybridoma which

secretes an antibody reacting with only resistant cell lines, although definite character-
ization has yet determined. NNatural IL—1, INFr, and TNF« inhibited the proliferation
of KY~-821. In contrast natural IL—-1 promoted *H-thymidine uptake of KY-Ra and
KY-Rb, and no suppressive effect of IFNy and TNFa was observed in other cell lines.

These results indicate that AraC efflux was attributable to unknown membrane protein

probably distinct from P-glycoprotein and a different reactivity between resistant and

non-resistant cell lines for growth factors is also owing to some changes of cell membrane.

Key words: AraC resistance, leukemic cell line, drug efflux, cell membrane
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1. AraC fifEE b BB EEOMER

B8 KY-821 BAEFE—AREOBN Lice FERE
BERMEEMIHMEE TS S, Zhic AraC % & &
B A XD 1xX107* MAraC BE © b EECHFE
LMk KY-Ra & 1x1078 MAraC Citttic i - 7=
MBI AraC ©fXb 91 BH-AC » %L BH-AC #
B 1x107° M CEREHIET 5 KY-Rb %#hr L.
BEORBE R L&~ OMEOMIERESL MTT %
W THhiz&DH Fig. 1 TH5H. ZhixdbbuTE
B LIz IC50 & AraC @it 5t 0fRE % Table 1
R LT,
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Fig. 1

Table 1 Sensitivity of KY—-821, KY~Rb,
KY~-Ra to Ara—C

cells Ara—C (IC 50, M) | Felative
resistance
KY—-821 | 4.56%1077+1,32x1077 1
KY-Rb | 2.69x1077+1.70x107° 5,899
KY-Ra | 8.60x107%%£2.31x1073 18,860

2. AraC AR O

KY-821, KY-Ra, KY-Rb &4 ® AraC O DAk
% SH-AraC Zf\VThiz4 o Fig. 2 Thb. KY
821 TR ORLE & HK B0 AL DI 5 M, KY-
Ra T3 & A F#EMEREY, KY-Rb Tikx o
Rl IHE—EED SH-AraC *RVAF &1
AraC 28 ¥ o WERBIC A IS ¥, BRI
MR D AraC OBEERLY LI OH Fig. 3 TH 5.
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ZOfER L B KY-Ra TR30GLAICIZEAED AraC
DEEE R 20w L KY-821 Tk b -< T
HY, KY-Rb TR I xOPHEEZRLEL. —HR L
HO 1 RIS AraC O Y AR AL 5L WFh
DHIfRIC BT SIS EBE TH - fo. Dipyridamole
i3 nucleotide & X U% OFE{ED infllux #AET 2
EHE LTS T3, dipyridamole DFZETFT
AraC OB DAL % HTAHh B E Fig. 4 Wit &dh
WThORICE W T b X OB DAL IIE S his. i,
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Table 2 Efflux rates of KX —821,
KY—-Rb and KY—-Ra

457

3. E/70—FLREOERE KRGS
KY-Ra OB %% L Balb/c =9 Ak 8 [H

cells efflux rate s L OIS < v 2 3 . n—<{ifgd © hybridoma
KY-821 411 +7.7 #ED, KY-Ra WOARILT HHEXELEL TS clone
KY—Rb 81.3+3.7% LA, FOERI1ED clone HMEbh, Miliio
KY-Ra 90.0 - 3.9%* RIGFTR% Fig. 5 wRLi. 5 KYRa THEICHE

* . The difference between KY 821 and
KY-Rb was statitically significant.
(p < 0.05)

: The difference between KY-—821 and

KY—-Ra was statistically significant.
(p<0.05)

Table 3 Deoxycytidine kinase activity of
KY-821, KY-Rb and KY—-Ra

cells kinase gctivity .
(fmol dCMP/min/xg protein)
KY-821 1.23 + 0.35
KY-Rb 0.26 = 0.03
KY—-Ra 0.39 = 0.06

3#ED deoxyeytidine kinase &L Table 3 ZiR$
EBNTHY, Ll IFBEDETH . Cytidine
deaminase EMHBRIE L TW WL ODLL ED L 5 i
EEH» S KY-Ra, KY-Rb © AraC M8 i3 3E5#
w efflux AESBEELTWAZ LRI THLEEL

WThHD, WBRTREE T, ZOHMER VLM
ABEEALIRIELTWALEOLWTIRE ERERTHS.

- 2

4. FEMEEOEFICHT DRENE
FEMBENR T4 5 KIGHE % 3H-thymidine
DI ALBER AV THRE LR % Table 4 1R
KY-821 & natural IL-1, IFN7, TNFa & & DD
ALIMET Lichs, KY-Ra, KY-Rb iR\Tid natural
IL-1 3B DAL INE R L, IFNy, TNFa T

Lhb., HuH AraC OFREER %Y Table 2 R,

FE -

Fic = & recombinant IL~1

Table 4 Incorporation of *H thymidine of various cell lines cultured with various
hematopietic factors

Control IL1Q1U/mD|IL10U/mlD) | IL1(20U/ml |rIL1a (10U/mD! rIL g (10U/ml)
KY-821 22852 + 2836 23218+2390 4810+ 1416* 22143 922% 202293122 237882998
KY~AraC 3460+ 328 3896+ 796 16422+ 2736% | 17023+ 3446* 3814+ 564 3622+ 366
KY-BH 5519+ 1175 4743+ 904 11693+ 2361% | 12176+ 2610%* 4432+ 767 3989+ 624
KY-VC 3730 787 4378+ 1095 12797+ 2465% | 12569+ 1984%* 4011 883 3899+1001

G-CSF__|M-CSF__ |GM-CSF |IL3
(100U/mD| (100U/mD| (100U/mD| Qoou/mp| FN7 IFNa TNFa

KY-821 22372+2082 | 19920+2032 | 19012+ 2221 | 20022+2748 | 7108+1604*| 19665+ 2787 | 13062+ 4825*
KY~-AraC| 3442t 446 3629%+ 716 | 3464% 596 | 3519+ 585 | 3712+ 585 3786+t 995| 3528t 677
KY-BH 5350 965 | 5778: 965 | 5438%+ 760 | 3964+1137 | 6110+1137 5987+ 1103, 5696+t 958
KY-VC 3224+ 655 | 3096+ 576 | 4057+ 549 | 3903+ 638 | 3306+ 668% 18401:=2052| 11679+ 2289*

dpm/2 % 10* cells
* . significant difference (p<(0.01), when compared with the controls.
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AraC it icBd LTt deaminase GO IR
deoxycytidine kinase {EHEDETHAFELLEFTH 5
EEDLRTELYY, L LAYEIOERERTRIAL
HY AraC tEw & RAFHHEEFE 2B T2 T L
WL TH O, HEABEEASZ LSS LTw 5Tk
PR X 7. Adriamycin % vincristine it & 7L -
oM OBk Pglycoprotein &\ 5 BAMNRBL I
Tk, ChrfEREERo LY 7OREE LT 5H2 &
BECORERTVLAEYTHS. L LESED date 1©
BARLTE VWA, KY-Ra, KY-Rb v h i
adriamycin, vincristine &ZERMERERERT &,
% 72, adriamycin, vincristine f¥E#E T3 verapamil
10 & T EDTMASR S W 507, AraC ittt 2 #kix
Wt ey verapamil & & AR D g &
% P-glycoprotein &3 R7c 2EEB M AraC fidttic
BELTVWALOEELRD., L THEEBLA
AraC MHRICO A FIGT 5 / 70— 3 HUEHmfE
RAHMELRBLTEY, ThMBEEANTD, B
PS4 2EANED, bLEITHEHFEERILL
DFTFRO G OPSEE S ICEEICETT N EMETH
A5

& 5z AraC iiPEbk ClI RO £ FEEE
MNELRIGHC L LB WASR L EHREI N, R
myeloma £ & = OEFIFHER I BT TNF w1 5
Bt nRic o, ERmMERS L0 TNF CR&ZHEH
o ERRESATVEY . Zh b OERIEAME
B & 0 R CB S T 2R ORROL TR
CMOBEELCOERMEZ > T B ERRELTY
5.

Z09 &5 HHEENC B 53 AEEH & Pelycoprotein
DA AT B LB, SHERARBCNT L
AR 2 2 & X AMFHOFRO BT R HREES
DRFEREDLEThE VRIS LDEELLRS.
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EE 0 Thy 1 BIEHE Thy 1.1, BOHELED
hTwE LIRS, 2OBEOREREGE X
Thymocyte %%E LTk, FR TR &l O
Bl L ORTES, FAN—2TTR. Fhhbid
—k, TE AT adjuvant #EHRLCTHRET L.
FNDPLBERE L. VT v I ADTHEY LB
hBWE5h 2y RIOFBHECRECEELTRS, A
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Fhh Bz CESEYE - CBREVCIDIFAINS S
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R hE-xdEvELRLLSE, Eftzow
AHEAS LCPHLRTVLAHATT LR T, MRK D16,
17, 20 TWHDAELRTETFEL, Zh whole
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TTth, BT, BarvArohtLTR-1kE5
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BF BavAsRELETIVENLBLTT IR
ERLENBEO L ZTCEDREAL VK, EDL L
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DG FRIEDLSWIEED, BOIEL2 v 780k,
ThRVGOD., F5WHEELBEVTT. B2 v s
TAHZ L L > THIBAD L DRI - TL ZTRERS D
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BFE 2z, BErhiromo L LBuEd. IE
BENPELORE S h-TZEE, £5TThH, &
MIEFE.

BHE FhEEREIEER - TERALATT S
5, EEE blotting LTED 2 v X7 bbh oA s -
KMEIDENCSDERHThIL DL BGE T

BF O FL, FOLEES IXGE L

B4 T VERATL L 5h.

EH@® MDR-gene % p-glycoprotein OB AR
HPEDORE V5 DI, SRIMHELRT LB LTS
ATEH, SHEES L cell line (X, AraC LIS
OFFRICH L TED L 5 e FHERTATL 1+ 5.

A pglycoprotein 144 E-Leobhicd bk
NIATTTE L, - -8B TlE Adriamycin T3
ChHBFEICEST. - T MDR &ii, multi drug
resistance (72 - T 5 &V 5 UL S D £ A. Ara
C LDAMUETHLAEMEDEI I HEVCALeltbh
FB TV E9. Vincristine OB L TEH 0
F— 23 VAT E L, 5 BORIEELED Verapamil
FMZ ok 2 ATY &, Vincristine W7 - T
ARk H D Verapamil %0z % & b iR
BAPEC - THET. £ 2AH, AraC OO
ZHkEA. T, HOBEWRT MDR &35 27\ TIHE
HLHsEBGET.

& HlaeoI&¥uidh 5%

X#F B-ABOKFTTFEL, AraC OHER
EREVOIDIIE, BHhD - VIS LARWAT
THEL, EOFICA-ThbhY b, EHEHEICEDL -
THEBBFREIB LV BBR L ThATTEE b,
D AraCTP hicADOBREEL», o5 FHEE
FOWMELI-TEI VD ZEPRI T B LD A
CEBLTATTEE S, FABEEREES S, B0
BEEFALE»CHD LREbh TV 2 EREHE
BLTilfre-THbhE T

BH RAEALIPOLEERLILEBY inflax DL Z
Ait dipyridamole THIHlshs W5 2 L %R L E
LT, ZZ3MELWEAS &, ELEELELE
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5. Fhé& deoxycytidine kinase BRI L ¥ LT,

B XRLEEBOTHEINCE-TWES, HoTWW5b &
W5 Z &k resistance K-> TWA I &lehd T
Ely, *OBREN, lotcd, SEREDET2HEL
BT ARES D, EWHORMENSD LBV

T, ELHEPSEVEEBERF R AR D KE VA Leinb
PEELZTEDET. & 5—2F cytidine deaminase
EVHDRBHATTR, ZhilELRIPhIWTT
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THEL, 77229 7% b sFEFoTU0RWHATE
PhERSTEY ERA.
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BH S2-TWARFIGYD, AhkhdELE
ARV WLATT D, KRBT hEEbhb .
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BEZWORILE.
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Molecular Characteristics of Carcinoembryonic Antigen and

Nonspecific Cross-reacting Antigen

Kazuaki UCHIYAMA

Department of Laboratory Medicine, Niigata School of Medicine
(Director: Prof. Minoru YAKATA)

Carcinoembryonic antigen (CEA) is one of the most famous laboratory tests of

tumor markers. CEA was first reported in 1965, but molecular structure of CEA was

not clear untill recent years. Amino acid sequence of CEA was reported in 1987, by

the success of ¢cDNA clonig of CEA. The CEA molecule is composed of five major

domains, called domain N, I, II, III, C from the ~-NH; terminal.

But sugar chains

of CEA are complicated and have much variety, so there are few informations about
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