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In Vitro Chemosenisifivity Test of Human Soft Tissue Sarcoma Using
the HDRA (Histoculture Drug Response Assay) Method

Jong Hoon Park, M.D., Dae Geun Jeon, M.D., Wan Hyung Cho, M.D., Won Seok Song, M.D.,
Soo Yong Lee, M.D., and Moon Bo Kim, Ph.D.*

Department of Orthopedic Surgery, Korea Cancer Center Hospital, Seoul; Metabio Research Center Inc.*, Seoul, Korea

Purpose: To investigate the variation in the chemosensitivity in soft tissue sarcoma (STS), fresh biopsy
with sample for culture was tested using the histoculture drug response assay (HDRA) method.
Materials and Methods: 30 samples of fresh STS were obtained during either biopsy or surgical
removal at our hospital between March, 2002 and March, 2004.

Results: Drug sensitivity testing by HDRA showed that two drug, Doxorubicin and CDDP, had a signifi-
cantly higher inhibition rate than BLM, CTX, DTIC, VCR or VP-16 in the thirty STS tested. Doxorubicin
showed the highest inhibition rate in the liposarcoma. CDDP shoewd the significant inhibition rate in the
synovial sarcoma and malignant fibrous histiocytpma. Depending on the morphological type, round cell
sarcoma and pleomorphic sarcoma were more sensitive to Doxorubicin and CDDP than spindle cell sar-
coma. In the round cell sarcoma, BLM, CTX, VP-16 and IFS also showed above 30% inhibition rate.
Conclusion: Drug sensitivity testing in STS should be evaluated with clinical outcome in the future and
then HDRA will provide useful information for selection of an anticancer agent for STS because of its
ease of evaluation and high predictability.

Key Words: Soft tissue sarcoma, HDRA, Inhibition rate
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Table 1. Individual data, diagnosis and pathological sub-

type of 30 patients with soft tissue sarcoma eligible for the
study

Patients Age

No. 1) Sex Diagnosis Pathological subtype
1 5 M MFH* Pleomorphic type
2 3 M MFH* Pleomorphic type
3 79 F MFH* Pleomorphic type
4 30 F MFH* Pleomorphic type
5 37 M MFH* Pleomorphic type
6 3 M MFH* Pleomorphic type
7 40 M MFH* Pleomorphic type
8 55 F Liposarcoma Pleomorphic type
9 28 F Liposarcoma Pleomorphic type

10 56 F Liposarcoma Pleomorphic type

11 53 F Liposarcoma Pleomorphic type

12 53 F Liposarcoma Round cell type

13 30 M Liposarcoma Round cell type

14 41 M Liposarcoma Round cell type

15 58 M Liposarcoma Round cell type

16 59 M Liposarcoma Round cell type

17 17 F  Rhabdomyosarcoma Round cell type

18 12 M Rhabdomyosarcoma  Round cell type

19 12 M PNET' Round cell type

20 25 M Synovial Sarcoma  Spindle cell type

21 32 M Synovial Sarcoma  Spindle cell type

22 36 F Synovial Sarcoma  Spindle cell type

23 35 F Synovial Sarcoma  Spindle cell type

24 66 F Leiomyosarcoma Spindle cell type

25 45 M Leiomyosarcoma Spindle cell type

26 52 M MPNST Spindle cell type

27 0 M MPNST Spindle cell type

28 23 F MPNST Spindle cell type

29 52 M Fibrosarcoma Spindle cell type

30 21 F Clear cell sarcoma  Pleomorphic type

F, Female; M, Male; "MFH, Malignant fibrous histiocytoma; 'PNET,
Primitive neuroectodermal tumor; IMPNST, Malignant peripheral
nerve sheath tumor.



HDRA 2815 0|25t HESZ0IMC| M2 U Z=M ZA
FEE 7|0 R sto] @Rl 7|7hEt FEEE AYE 5t
of 1 AvE 7|E9 A ESY Hluste] sEE AT
o, oS 5% CDDP9] 7% o2] =2 HDRAE 3}
o] 11 A3 A& YA & 33%2] SAfoA a7t 9l
= AL} H|wsto] ARt thak A Aniet bl
G} ARGSH= Aol Wt thE 7] witol] et
O] A3 HlolH & FAsto] 45HA| Flrt, 2 AtollA A
43} oFA| 9] ‘5= Doxorubicin (6 ug/mL), CDDP (10
pg/mL), CTX (20 pg/mL), IFS (250 pg/mL), VCR
(2 pg/mL), VP-16 (50 ug/mL), DTIC (Dacarbazine,
4 pg/ml) 71283 BLM (20 ug/mL)=Z A3ttt

2) HDRA

SR ERE I3 150 mg oM F¥E2E Hank's
balanced salt solution (HBSS: gibco, Gaither—
burg, MD) medium®] go] 4°C A2 24 A|7F o]
of dgdE Fo AEH 22e 2A #e 10-15

oflE 2AZ AEgith 24 wello] FH|H collagen
sponge gel (Gel Foam: Pharmacia & UpJohn Inc.,
UK) 1ol &etat vieFl(RPMI 1640 medium, 20%
FCS, Sigma, St. Louis, MO)& ¥-& Aefol|lA 312 &
ok ARtk o]EA o thite] H= 4] FAAIE A
%1 ol A Agfste] T2A17F 52k viFReE 2>
& 228 oFA|E A 2]8HR] YAl Phosphate buffered
saline (PBS)E ¥of HiYet Zle ti2at o= qith,

3) MTT end point assay

oA A2 3% F- HigAE AAskaL 2429 wello]

Table 2. In vitro chemosensitivity test of STS
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0.1 mg/dL collagenase (type D& 23%5k= HBSS
¢} 5 mg/dLe| PBSe|l %91 3-(4,5—dimethylthi-
azol-2-yl)—2 5—diphenyltetrazolium bromide
(MTT, Sigma)E Z}Z} 100 uLA golFar, 37 CollA
4AIZE FQE HjeFRit, o] %of HjeFols A|ASIAL 0.5
mL2] DMSOE Yol #&3 #2552 244 10 ul¥
plateol] %1 ¥ 540 nmollA &84 (SPECTRA
max 340PC, Molecular Devices)Z SFTE &%
stk S4E FUEE theo] TAS o 83tel 4% A
she-g A,
A7 A8l &(inhibition rate)=(1-T/C) X100
T: FAAE Aot wellQ] 27 g3 S4%
C: PBSE At tf 2+ well®] 232 ¢ 4%
3% AsllEol 30% oldolH 7+ oFA|9 ol theh
A E O] Zardo] el Ao At 30% o)
< A PR gt A2 A He QlojA vl
A%t MTT assays ARS8kl Qlom, 1 uko] Ago
s A4 A BA 7] fleiA 29 7]
k53t A5 dlojg o ofsf wtsto] riZlelot,

o

I~

2

4) S

One way ANOVA2} multiple comparision test
£ o831 oH p 4k0] 0.05 o]kl -9 FAIA 2w
7} 9l Ao R st

2 o

A €5 7|02 WIS vhofl 9JshH Doxoru—
bicin, CDDP7} Zk2F 43.5+£21.5%2} 50.0%23.0%,

Inhibition Rate (%)

Diagnostic Type —

Doxorubicin CDDP BLM DTIC CTX VCR VP-16 IFS
All Sarcoma 435+215 500+230 214+118 17.0£185" 195+17.1*" 178+180" 21.2+16.2" 26.7+20.9"
MFH 434+260 685+143 186+75 212+195" 176+x221" 16242347 254148 2544317
Liposarcoma 53.0+£17.8 47.24+20.75 29.2+84 10.8+15.6" 157+156" 188+17.3" 250+21.2¢ 27.1+156
Synovial Sarcoma 445+120 650+115 195+106 220+320 232+16.5 1.0 37.0+£1.4 25.0+25.5
Leiomyosarcoma 75+21 15.5+9.1 ND 33.0 9.0+84 1.0 22.0 215421
Rhabdomyosarcoma 46.0+84  41.5+205 38.0 3.0 49.5+20.5 39.0 31.0 53.0
MPNST 336+323 373+366 153+146 115+106 14.0+4.3 05+1.4 146+9.2 320+226

The data are expressed as mean+S.D. *p<0.05: compared with inhibition rate of ADR, 'p<0.05: compared with Inhibition rate of CDDP. ND, not
done; STS, Soft tissue sarcoma; CDDP, Cisplatin; BLM, Bleomicin; DTIC, Dacarbazine; CTX, Cyclophosphamide; VCR, Vincristine; VP-16, Etoposide;
IFS, lfosfamide; MFH, Malignant fibrous histiocytoma; MPNST, Malignant peripheral nerve sheath tumor.
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Fig. 1. In vitro chemosensitivity test of each morphological type
in STS. *p<0.05: compared with inhibition rates of BLM, DTIC,
CTX, VCR, VP16, IFS. STS, Soft tissue sarcoma; CDDP, Cis-
platin; BLM, Bleomicin; DTIC, Dacarbazine; CTX, Cyclophos-
phamide; VCR, Vincristine; VP-16, Etoposide; IFS, Ifosfamide.
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