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—Abstract—

The cytokines are the hormone-like proteins, which are produced in the mononuclear cells.
They have many roles, such as immune mediators, cell differentiations, angiogenesis. The
chemokines have chemotactic effects which control the host immune response.

There were few reports about the cytokines associated with musculoskeletal tumors. From
late 1980s, the cytokine studies of bone tumors such as osteosarcoma were started, but most
studies for benign and malignant musculoskeletal tumors were left to be explored.

To evaluate the characteristics of the cytokines in variable musculoskeletal tumors, tissues
were obtained from the seven patients who visited the Yeungnam University hospital from
February to July 2000. They were lipoma (1 case), parosteal osteoma (1 case), enchondroma
(2 cases), pigmented villonodular synovitis (I case), ganglion (1 case), and metastaic
squamous cell carcinoma (1 case). The gene experession of the cytokines were analyzed by
RNase protection assay (RPA) and reverse transcription—polymerase chain reaction (RT-PCR).

The lipoma and parosteal osteoma expressed MIP-1B, and IP-10 genes. The two
enchondromas showed different results, one expressed all of MIP-la, MIP-1p and IP-10
genes but the other expressed none of above. The pigmented villonodular synovitis strongly
expressed MIP-1a and IP-10 when compared with the other cases. The ganglion did not
express all of the chemokines mentioned above. And the metastatic squamous cell carcinoma

expressed all of the chemokines and especially IP-10 was highly expressed.
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Even though this study has only a few cases, these results provide a basis for the

cytokine mediating network study in musculoskeletal tumors.
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MIP (macrophage inhibitory protein)-1p, SJEUA 2% HEES XS 32 749
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(reverse transcription polymerase
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PCR kit (N808-0017 Perkin Elmer, USA)E
AH8-3}9 a1 RPAE RiboQuant (Pharmingen,
USA)9] multi-probe RNase protection assay
systeme  ©]&38l o, olw] lymphotactin,
RANTES, 1P-10, MIP-a, MIP-8, MCP-1, IL-8,
2 [-3099] 8FF AR TH FFE #F
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H AR primer E7IM B2t 2o
MIP-1a (97 bp)e] 7%, sense= 5 -CTC
TGC ACC ATG GCT CTC TGC AAC-3°
o1, 5 -TGT GGA ATC
TGC CGG GAG GTG TAG-3 ' o|t}. MIP-1
B (89 bp)e A% sense= 5 -CTC CTC
ATG CTA GTA GCT GCC TTC-3' o]H,
antisense= 5 -GGT GTA AGA AAA GCA
GCA GGC GGT-3' o|t}. 18], IP-10 (10
bp)e] Ao+ sense= 5 -GGA ACC TCC
AGT CTC AGC ACC-3 ' o]H, antisense= 5
"-GCG TAC GGT TCT AGA GAG AGG
TAC-3 "’ °]t}. Loading ZFC.E AFEH B
—actin (712 bp)Y sense= 5 -CGG GAA
ATC GTG CGT GAC AT-3’ o]il, antisense
= 5 -GAA CTT TGG GGG ATG CTC
GC-3" ot} 1 9] gyt AL A% 57
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Foll 59X o]F 2 wE Fsted DEPCO 500
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% RT-PCR % RPA9] A8 & AR
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w, MgCl2 1 pg/m, 10xPCR buffer 2 ul,
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W, reverse transcriptase (M-MLVRT; RAV-2)
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o 2 & 99°CelA 587 5CAlA 583t v
AlA reverse transcriptaseS E&AI3HAZ1 ©F
+ PCRE 2AI8F9tE. PCR master mixture=
MgCl2 4 pg/m, 10xPCR buffer 8 ul 1g]xL
Taqg polymerase 05 w9} B E74E T
AA QA 78 w7t HEE sk o7l 7
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thermal cycler (Perkin Elmer, USA)E o]&
of AAlEPoen L9 thermal cycling &
= MIP-1a$} MIP-189] -9 HAToA 45%
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RNase protection Assay (RPA)

RiboQuantl| 4] #A|A|$F RPA A3 wwdol o
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DTT 2 i, 5X transcription buffer 4 0,
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#H3kaL 4 M ammonium acetate 50 uf, ice
cold 100% o&r2 250 wE H7lsted -70C
A 30t WAg oA A4EE] & AJAE
< 100 wo] BZ4E 0% oleh2 2 3 AL F
7] Toll L I T 50 9] hybridization
buffer2 FHES 520 H scintillation counter
Z CPMS A3t A A 71A] 20T B
kAT

E2]9 total RNAE hybridization buffer 8
w=Z =20 5 219 FHlE probeE 2 ul H7F
3t 42 % mineral oilS FH3IL 90T
T 5 ZukE 56°CelA 12-16A17F AA| A1 H T
FH)E probe2} RNA &3HE<] RNase cocktail
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B2 &7 F vortex¥ 37TColA 15837 BA|
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< 5 37 T FHES ok
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Table 1. Characteristics of patients and tumor locations

Patients Age/Sex Disease Locations
P1 46/F Lipoma Thigh
P2 53/F Parosteal osteoma Thigh
P3 62/F Enchondroma 4th toe proximal phalange
P4 13/M Enchondroma 4th finger proximal phalange
P5 47/F Pigmented villonodular synovitis Wrist soft tissue
P6 57/M  Ganglion Popliteal area
P7 64/M Metastatic squamous cell carcinoma  Acetabulum

Table 2. Patterns of chemokine mRNAs shown by RT-PCR analysis

. Patients
Chemokine
P1 P2 P3 P4 P5 pP6 pP7
MIP-1a - - T - ++ - +
MIP-1p + + + - + - +
IP-10 + + + - ++ - ++




M P1 P2 P3 P4 P5 P6 P7

MIP-1a (97 bp)
MIP-1B (89 bp)

IP-10 (107 bp)

B-actin (712 bp)

Fig. 1. mRNA expression of chemokines in bone tumor tissues shown by RT-PCR
analysis. Total RNA was isolated from bone tumor tissues, and RT-PCR was
performed with primers which were described in materials and methods.

M; 100 bp DNA ladder.

[0@ oY)

—_o o0

IP-10
MIP-18
MIP-1a
MCP-1
IL-8

Fig. 2. Patterns of chemokine mRNAs in tumor tissue from P5 shown by RPA
analysis. RPA was performed with total cellular RNA, extracted from frozen
tissue and multiprobe template set described in materials and methods.

M, probe set (hck-5) as size markers
b; RANTES,

d, MIP-1p

f, MCP-1

h; 1-309

7, GAPDH
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a; lymphotaxin
¢ IP-10

e; MIP-1a

g, IL-8
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A 27 (chemokine) SAA X W5t 3}
St 7= Al BT §F BRE Al
=™ e 509 F/H7F HEA Utk

MIP-1a9} MIP-1p& CC ARTIIOE <
ol 71 A (A2 Al °‘i}ﬂ°i A EE
oA FH e+

=
o

AT (4), A

193

TEAA Aol E7IRI
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e oz FR7)e S0
ol theb 2t shstaniel 27}
QOPLE} MIP-la= IL-189} TNF-a
9} 2L st o Aol i =
AMEY mA 84 ko] MEAA RHEoX
). IL-18¢} TNF-a= human osteoblast-like
cell} 5% MEE A=3t MIP-la mRNA
UHS AestA wEA skar Fo] o
S MAsE EAo] olcnjr A
o= MIP-la mRNAS} ©
9=t} human osteoblast-like cell
o 27 kWL AT
Hxa7] fJeix] 2ERAESY =
s d#E FolM MIP-1ag ¥
of Y& Ao A7FEoZITHR9).
C-X-C AEFI P-10(10-12)2 AE7}SI
platelet factor-4(12,13)2} ¥4 IFN-v7} 733t
U FE AR dEA e FE T A
X, H Tl Mgz oz g
o} IP-109} PF-4% Aw%ﬂa& A
7F Ao T A JA F St
Uk olull, ABEHAY A et=
718& 53 ARTRIo] WA Ee] &
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ﬂl»ﬂ‘ﬂﬂi* Mig F°] i, Fzlet= A
TIRISZ+= GRO-a, ENA-78 IL- 8 59|
Jom [L-8& a5 Mexoz s
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