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ABSTRACT The expression of cell surface ICAM-1 antigen and ICAM-1 mRNA in cell lines of
hematopoietic diseases was investigated. In addition, the concentration of solubilized ICAM-1
antigen in spent medium of cell lines and in sera of patients suffering from hematopoietic diseases
was detected using an ELISA system established by us. The results are summarized as follows :

1. The level of cell surface ICAM-1 expression in cell lines of hematopoietic diseases was high in B-
cell lines and especially high in myéloma cell lines. On the other hand, the level was low in T-
cell lines and myeloid cell lines, except for ATL cell lines, which showed high level expression.

~ 2. In the investigation of ICAM-1 mRNA expression, the level was parallel to that of cell surface
antigen.

3. The expression of cell surface ICAM-1 antigen increased in all lineages with IFN-y treatment,
and the rate of increase was highest in T-cell lines. v

4. The concentration of solubilized ICAM-1 antigen in spent medium of cell lines was parallel to the
expression level of cell surface antigen.

5. The concentration of ICAM-1 antigen in sera of patients suffering from hematopoietic diseases
was high in B-cell leukemia. In cases of B-cell type malignant lymphoma, the concentration
was high in cases of advanced stage and/or in cases with leukemic change. As to T- cell malig-
nancies, the concentration of serum ICAM-1 was high in cases of T-CLL, ATL and nasal T-cell
lymphoma. The concentration was low in cases of myelocytic leukemia and multiple myeloma.

6. The clinical features associated with high level serum ICAM-1 antigen were hepatosplenomegaly,
invasion of tumor cells into organs, tumor formation and poor prognosis.

Abbreviations
ALL . acute lymphocytic leukemia kb . kilobase
AML : acute myelocytic leukemia LFA-1 : lymphocyte function-associated molecule-1
ATL : adult T-cell leukemia ML : malignant lymphoma
cDNA : complementary DNA MoAb  : monoclonal antibody
CLL . chronic lymphocytic leukemia mRNA : messenger RNA
CML : chronic myelocytic leukemia PBS . phosphate-buffered saline
ELISA : enzyme-linked immunosorbent assay PCR : polymerase chain reaction
FCS . fetal calf serum PGK . phosphoglycerate kinase
ICAM-1 : intercellular adhesion molecule-1 PMA : phorbol 12-myristate 13-acetate
IFN-y : interferon-y RT-PCR : reverse transcriptase-polymerase chain reaction
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Fig. 1 Self-aggregation of RPMI1788 cells and effect of MoAb to ICAM-1 on the intercellular adhesion of the
cells. (a) no monoclonal antibody, (b) anti-ICAM-1 MoAb HA58, (c) anti-LFA-1 MoAb IOT16, (d)
anti-ICAM-1 MoAb HA58+anti-LFA-1 MoAb IOT16, (e) anti-HLA-DR+DP MoAb CR11-462.
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Fig. 2 Histogram of the expression of cell surface ICAM-1 antigen in different types of cell lines of
hematopoietic diseases and the effect of IFN-y on cell lines. (a) B-cell lines and myeloma cell lines,
(b) T-cell lines and myeloid cell lines. R
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Fig. 3 Increase in the cell surface ICAM-1 antigen on cell lines of hematopoietic diseases induced by IFN-y:
detection of the antigen by MoAb HA58 using flow cytometry.
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Fig. 4 Northern hybridization of total RNA from cell lines of hematopoietic diseases with ICAM-1 cDNA probe
(a). PGK cDNA probe (b) was used as a control probe.

(A) B-cell lines including myeloma cell lines.

Lane 1, BALL-1; lane 2, Daudi; lane 3, RPMI1788 ;

lane 4, Raji; lane 5, BOH-1 are B-cell lines, and lane 6, Karpas 707 ; lane 7, RPMI8226 ; lane 8,
UC-7296 ; lane 9, KR-12 are myeloma cell lines.

(B) T-cell lines including ATL cell lines.

Lane 1, BALL-1 is a control, lane 2, Molt 4 ; lane 3, TALL-

1; lane 4, Jurkat; lane5, PEER; lane 6, CEM are T-cell lines, and lane7, MT-1; lane8, ILT-

Mor ; lane 9, TL-Su are ATL cell lines.
(C) Myeloid cell lines.
lane 5, K562 ; lane 6, U937.

Lane 1, BALL-1 is a control, lane 2, KG-1; lane 3, THP-1; lane 4, HL60 ;
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Fig. 5 Detection of ICAM-1 antigen in the spent medium of cell lines of hematopoietic diseases. Cells were
incubated for 72 hours with and without IFN-y (500U/m/), and ICAM-1 antigen in the spent medium

was assessed by ELISA.
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Fig. 6 Concentration of ICAM-1 antigen in sera of patients suffering from hematopoietic diseases detected by

ELISA. The upper figures indicate the percentage of high ICAM-1 antigen cases.

B-ML : malignant

lymphoma, B-cell type, ATL: adult T-cell leukemia.

Table 1 Incidence of hepatosplenomegaly in the
hematopoietic diseases

ICAM-1 level

Disease
normal (=£75U) high (>75U)

B-cell leukemia 0/ 2 (0% 3/ 4 (75%)
B-ML 1/ 4 25%) 3/ 5 ( 60%)
T-cell leukemia - . 0/ 2 C 0%)
ATL 0/ 3 (0% 2/ 2 (100%)
Myeloid malignancy 0/ 8 C0%) 1/ 1 (100%)
Multiple myeloma 0/ 4 C0%) —

total 1721 (5%)  9/14 ( 64%)
B-ML: maligiant lymphoma, B-cell type, ATL:
adult T-cell leukemia. Hepatosplenomegaly was

judged by use of computed tomography and/or echo-
graphy.
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2L ) BIERBEORBEERL T2, 5 ATL 2
DV TR 4T - T e,

ICAM-1 oEE#Mg k35 REHOFENT, IL-1,
TNF, IFN-y Z0% A 24 VHBEEL TV B ERN
B B DN TR o T 52922728 R phae -0 & AR o 3 1M 85
BBz o\WTIFN-y OMELRE Lol ER, Wi
ORI ThH IFN-y 4L iIc X » ICAM-1 0%
BATHETE L 7223, Zo0El& 0 T #fakkss X O myeloid
MRk cI b RTh - .

ICAM-1 3 Fi3FH 435 12 X b gdCiflazm &
DEREI LM ERTWB Z EERE R, Tl
ERMVHEI IR, 2RI Y D AE L - MiRaREE
B0 ICAM-1 JUREE R, MlaXmiEoRHE &
FEWFT LT i,

BEmEF O ICAM-1 BEOCRIE TR, Bl
AIftfEe ¥ v-<fE, THMEEME, ATL %X K nasal
T- cell lymphoma CEEXRL 7.

EEARRE & OB #E S %% &, MEE ICAM-1 BfED
145 9 B (64%) WHFIRELR R OH, ZhbDs b
HITIEETH - 1= 3HIC 2\ Tix, WIhd EEE
OREREIDBENTE D, TOB, ZOMoERE~
DR BEIRED bR Zhicdl, EFERR
L7 21 iR, HFRRBEIZ 160 (B%) D& T, BERE
(Fisher O BE#BRFELRICI %) BFDbRE (p<
0.01). Zo#ERan, m ICAM-1 HEEMEE D
B L AL OBENE Y ETHEN) Vil

F72, ATLIoWTik, EELRR L 3 Fliami
Thote. [WE ATL BN LEREE LTy, —
BRANC R ERE, Vv afiER FERE STLHh, *
T LB~ O R ELRD A E AL LS, F
BARTHD. ThooFERELUTCHTLY-1 BYuc X
LRERE, IRt RS RBNEET S5 &
BIEREIh W52, ATL kits, ICAM-1 ol
EHHE S L O mRNA oRB o SEMEEE
OEINZOWTE, FB—ic T DNA icfl20A % h
7= HTLV-1 provirus B&2%, fl a0 -cEEM
faxEE L, ICAM-1 ORBEEL L 5L TS
TENREBLZLRG, B, HTLV-1 Bgefiac st
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BEBEF A M HAVEIOZTOSHREOREE & OBk
NEETHAS. Tibdh, BEMlciIL-1a, IL-
18, TNFa, TNFB % ® mRNA 038 ni 52520
IhTED, 2hbDyA b H4vDEAMN autocrine
Bk 5 ATL filioREOAL LT, B, 5%
WEE AL € ICAM-1 @ up-regulation i@ ¥,
MfaRE ICAM-1 B oskEsE ICAM-1 238N 5Z &5
THEELLRD.

Nasal T-cell lymphoma 12D\ ~Tix, RER EFTH:
BEE" 7o\ L “lethal midline granuloma ” & 287
ERTVWAEATH LD, Ishii e al® B IO
Yamanaka et al.?® OfRHEBENRTICX b BRER
O T HIRAGERY v ABETHEZEBRHELIER
To. BRI 7ol RIS VBRI IE AR o0 BESEME A MRS
L AETHEOBBKIBTH Y, AROKIBIER
WHE D ERIEKT 5. ET L CREBTCRESHER~
MOV E ARBRERALN A FTETRROERT
H5. Bz Yamanaka et ol (3, HEHEEEMEER
DEMY v ABECIRERD B fifgy v B
LT, RERFEO TMRY vABOEREN S L
FEBL 50, SEOBERICI D, I ICAM-1
ERZhbORBOBMECHIGL T3 Z L5 5
M Ts - fe.

Pk, mEPo#ER ICAM-1 235G EY R EMmesE
BB L CAb SR, BEEHROBE~OR
EeEREEBETHD, WThITRIARTHS. 5
D Maio et el 2V OFRMIMEEMED ICAM-1 5
OBEFEERTDL, BEX AT D& B-NHL © high
grade malignancy ® % ®, B-CLL TR kiEKeRE
AT b 0%, FROEWGEFTHD, KroMmiF
BUOLBERRELGEL TS, TREMABEZELC
W 2ET 50, REOHERE L MFICAM- 1 B23%84T
TAHEASRL bR, S ERER BT mEICAM-
1EEmOEHRE L iy, EEAE»LEES L
ICAM-1 72 eEfakEm o LFA-1 5 F LA
B ey, EEHERESREXEEL, BER
EERYRIETZIENE LR X 5. ToOBER
ICAM-1 72535 2 Lic & b iEBAL L7 T 4k
75, HbH % ICAM-1 2R 5 L AR A AV
EHHEL, ko ICAM-1 B aiEibse, %
T % 3 ICAM-1 #inIXe5 L5527 — FE
BiHEAEh 5.

Zhbol & Xy EmBERCk-Tl, mBICAM-
1 FUR OB BOEMERHE OER OO & DD
B LCHIALE 2N RRIhD, Eh, 0

& MBS k)5 ICAM-1 oRH & id s a8 135

X3 BEESTEREYETAHER, ZhboR
BRI L CHREI R AT AAEERE S E L Bh, LD
IGRAHEINS.

5 & #

B AREEME s Ts ICAM-1 0REE, HA
DIEEL L 7- MoAb HA58 35 X ' RT-PCR &Iz X W {F
8172 cDNA v — 72 H\C, MilaXERERIT
mRNA @\ THS Ui, ¥« W Ui EEEE
ICAM-1 0BIERIC & b, HFEE EBPS I OEE
M+ o ICAM-1 fUREEHERT-72. ZThbo
Btk v P oS iBi.

1 EimesEEMfagEm o ICAM-1 o RE L B #
ROk, BB HEROMBECHEr . Eh, TH
Ja% o HIFaRE S B\ ik myeloid SRAElTER TIRER L 2%,
ATL #igtk ci358ir - .

2) mRNA OEBOKREHCcH, MIZEEHE LR
DOIERD R BT,

3) IFN-y I X b £R#<c, MiaEREICAM-10
RENIHERT 50, OB T MlaR R il
7e.

O EEEICAM-1HREE R, BEMRLEES
TIHMREREOREE XIS L T i,

5) Mg ICAM-1EE1:, B i@ mE-cEsgmL
TEDH, BHfEY v <ETitstage OEFT LIEER, B
ML L fEflcafEaR L. THRREECT-
CLL, ATL, nasal T-cell lymphoma THHIL TV 7.
F7-, myeloid REECI—BcBEMILbRT, Bl
EEERG M C IR Db .

6) IuiEho ICAM-1.OEE & BIE-3 5 R RITIT g
[E EEMEolEEHE BEEERTH, TERARR
DIEBINRE s T

o

e, R\ TR WA RRISEE 1 HBE &
PIRBEES 7o &b B T T RS e B 4E 4, LIl
ERHERY VW HEEREE L, TR ESER
+, FPEEEHSTERCRCLET. F-Milakkem
HET I s Bk BRI HEE, JCRB M-S
v, ¥lemiEREc onwTcERIR R ET LR
AR BHEGESHE MHBRHE, FKARBEE
+, EiLERE =ZEERARECERRL 7.
ARRERRELEERNPA 10 VEBREBIE TS =27 b
Boe (586, AHB IS X 2HE Y%
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