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Although the osteosacoma is consideed to be among the most chemosensitive malignancies and
preoperative chemotherapy is commonly applied, an appciable poportion of cases &e in fact
quite insensitive. Redictive markers for chemaensitivity are theefore desrable in order to
develop effective teatment strategies. Thirty-two cases of conventional osteesamas teated at
the Cancer Institute Hospital, Tokyo, wee analyzed. The sensitivity to peoperative chemotherapy
was investigated withreference to loss of het®zygosity (LOH) at the 17p13(p53 and 13q14 Rb)
loci and expession of the cell-cycle associated gieins, p53, Rb, p2Waf-1, mdm-2 and Ki-67, as
detected immunohistochemicajl. LOH was detected by analyzing polymerase chaireaction prod-
ucts at marker microsatellite loci. The efficacy of chemotherapy was evaluated both radiologically
and histologicaly. LOH at p53 or Rb loci was seen in 54% (13/24) and 58% (14/24) of cases,
respectivey. Only 15% of osteosecomas with LOH at the p53 locus wee sensitive to peopera-
tive chemotherapy, as compaed to 64% of tumors without such losgP<0.05). A similar but much
less distinct tendency was observed with LOH at théRb locus. No relationship was evident
between chemosensitivity and immunohistochemical staining patterns for p53, Rb, p®@daf-1,
mdm-2 or Ki-67. The results suggest thap53 gene deletion, but not the other parameters investi-
gated, may be useful for pedicting chemaesistance of osteosaomas.
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Having reliable markers to predict response to chemomary lesion and also to prevent distant metastasis, and 3),
and/or radiotherapy is very important, not only to facili- in our experience, an appreciable proportion of cases are
tate choice of the mostffective therapeutic modality or in fact quite insensitive to chemotherapy in terms of both
drug type forindividual tumors, btialsoto avoid poten- radiographic and histological findings.
tial therapy-related complications and delays in appropri-
ate treatment. Recent investigations have shown that theaTIENTS, MATERIALS AND METHODS
p53 andor Rb gene status may be related to the relative
sensitivity/resistance of tumor cells to drugs and/or radiaPatients and materias A total of thirty-two conven-
tion.r® Most of the data, howevewere obtainedrébm in tional osteosarcomas, ungeing preoperative chemother-
vitro experiments and the number of clinical studies inapy without radiation and then rgical resection at the
this area is as yet quite limited, with considerable incon-Cancer Institutddospital, Tokyo from 1979 to 1994, were
sistency between findings. Clegrimany more clinical investigated. Clinical details are summarizedTable I.
studies are needed to confirm the utility of these markers.The average age at diagnosis was 16.4 years (from 6 to 58

The present investigation addresses this problem byears); the primary lesions were located in the femur in
concentrating attention on the chemosensitivity of24 cases, the tibia in 7 cases and the humerus in 1 case.
osteosarcomas with reference to loss of heterozygositZlinical stages of the patients at admission, determined
(LOH) a 17p13 p53 and 13g14 Rb) loci and, in addi- according to the American Joint Commission on Staging
tion, expression of the cell-cycle associated proteins, p53and EndResult Studie$? were 2B in 24 cases and 3 in 8
Rb, p21¥Waf-1, mdm-2 and Ki-67. The osteosarcoma wascases. Histological grades of these c&sa®re grade 3n
chosen as a model tumor because 1) it is known to show 28 cases and grade 4 in 9 cases. Thelbgtal sultypes
high frequency o$53 and/orRb gene dkietions®?V 2) it were osteoblastic in 25 cases, chondroblastic in 2, fibro-
is thought to be among the malignancies most sensitive tblastic in 3 andelangiectat in 2. All received neogd-
chemotherapy and, therefore, preoperative application ofant chemotherapy according to the modifiRosen T10
therapeutic agents is common in order to localize the priprotocol as deribed previousl?® The principal drugs
used were methotrexate (MTX) and/or cisplatin (CDDP),
“To whom requests for reprints should be addressed. given in combination to 10 patients, and singly to 12 and
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Table I.  Sensitivity to Chemotherapy and Other Clinical Information

. Size  Clinical Histol. Histol. Response to therapy LOH Immunohistochemistry
Case Sex Ao Ste (cm) stage  grading subtype Drugs used Radiol. Histol.  Course (days) Mat p53 Rb p53 Rb p21  mdm2 Ki-67
1 M 6 Femur 146x5 2B 4 OB MTX - - Alive (9y3m) L + + - + - - -
2 F 8 Femur 189x8 3 3 OB MTX+CDDP - - Dead (1yOm) R + + - + - +
3 M 8 Tibia 3x16x3 3 3 OB MTX - - Dead (2y4m) L NI - + + + ND
4 M 9 Femur &7x25 2B 3 OB MTX - + Dead (1y9m) L + NI ++ + + - +
5 M 9 Femur %5x8 3 3 TE CDDP - - Dead (8m) B NI + - + - - ND
6 M 9 Femur 1k6x5 2B 4 OB MTX+CDDP - - Alive (1y10m) R NI NI - - - - +
7 F 10 Femur 88x15 3 4 OB MTX - - Dead (11m) B + + + + - ND
8 M 10 Femur &4x4 2B 3 OB MTX+CDDP - - Dead (1y7m) L + + - - + - +
9 M 10 Femur &7x4 2B 3 OB CDDP + +  Alive (3yllm) B NI - - + - - ND
10 F 11 Femur 285x5 2B 3 OB MTX - ND Alive (1yl1lm) B NI - - + - +
11 M 11 Femur 187 2B 3 OB MTX+CDDP + +  Alive (13y7m) B - - - + + ++
12 F 12 Femur 184 2B 4 OB CDDP - - Dead (7m) B - NI - - + +
13 F 13 Femur 86x11 2B 3 OB CDDP - - Dead (1yOm) L - + - - + ++
14 M 13 Tibia 2X6x6 3 4 OB MTX+CDDP - - Alive (11m) B + - - - + + ++
15 F 14 Femur 128x9 2B 4 FB MTX - - Alive (3yém) B + + - - - - +
16 M 14 Hum. 16G6x6 2B 3 OB CDDP - - Dead (2y6m) B + - ++ - - - +
17 M 14 Femur ¥4x4 2B 3 OB MTX - - Alive (3yém) L + + - + - - +
18 M 14 Femur 86x21 2B 4 OB MTX-CDDP + +  Alive (4y10m) B - - - - + + +
19 M 14 Femur 84x5 2B 3 OB MTX+CDDP + - Alive (3y7m) B - - ++ - + - +
20 F 15 Femur 88x5 2B 3 TE CDDP ++ +  Alive (10y1m) B - + ++ - + + +
21 M 16 Femur 185 2B 3 OB MTX + +  Alive (13y7m) B - + - + - - ND
22 M 16 Tibia 1%x6x5 2B 3 OB MTX+CDDP - +  Alive (2y4m) B - - - + - - +
23 M 17 Tibia 1%9x6 2B 3 OB MTX - +  Alive (13y7m) L - - - + - +
24 M 18 Femur 128x9 2B 4 OB MTX+CDDP + ++ Dead (1y8m) R + NI - + + +
25 M 18 Femur 87x6 2B 3 OB MTX + - Dead (1y8m) B + + - - + - ++
26 M 19 Femur 813x5 3 3 OB CDDP - - Dead (1y4m) B NI NI - - - - +
27 M 19 Tibia 4«3x3 2B 3 CB MTX + ++ Dead (1y8m) B NI NI - - - - +
28 M 21 Tibia 44x8 3 3 OB MTX+CDDP - - Dead (1y2m) L + + - - + - +
29 M 26 Femur 34x4 2B 3 OB CDDP + - Dead (3y10m) B NI + - - - - +
30 M 26 Femur 145 2B 4 FB MTX - - Dead (1ylim) B NI + + - +
31 M 47 Femur 289x8 3 3 FB CDDP - - Dead (3m) B + + + + - +
32 M 58 Femur 85x5 2B 3 CB CDDP ++ ++ Dead (3ylm) B NI ++ + + - +

Hum, humerus; Histol., histological; OB, osteoblastic; CB, chondroblastic; FB, fibroblastic; TE, telangiectatic; MTX, meio€@&DP, cisplatin;
Mat., materials; B, biopsy; R, resection; L, lung metastasis; Radiol., radiological; ND, not determined; NI, non inforS&taspression: higher
positivity between two antibodies. Survival: post-diagnosis day.

10, respectively. The mean dose of MTX was 22.6%g/m patients who demonstrated an increase in tumor bulk, and
and that of CDDP was 201.1 mgim a minimal or no response, respectively. The “CR” cases
For the DNA analysis, 24 samples of primary lesionsdemonstrated both a decrease in tumor bulk or increased
(21 by biopsy and 3 at operation) and 8 of lungossification radiographically and decrease in blood flow
metastases were available, 21 having been obtained befoemgiographically within 10 days. The “PR” group com-
and 11 after chemotherapy. All the primary lesions wereprised patients who first demonstrated these changes after
removed by means of ablative surgery or limb salvagemore than 10 days or only one of them. The evaluations
procedures and formalin-fixed for histological evaluation were independently performed by two orthopedists (S. M.
of the response to chemotherapy. & N. K.). In this text, PD and NC are referred to as
Radiological evaluation of the effects of chemother- chemoresistant-} and PR and CR as chemosensitive (
apy With all the patients, a radiogram was taken everyor ++).
week during chemotherapy and angiographs just beforélistological evaluation of the effects of chemotherapy
and 1 week after the termination of chemotherapy. TheAll the patients underwent surgical treatment within 10
efficacy of the preoperative chemotherapy was assessedhys after the termination of the chemotherapy. Both lon-
essentially according to the criteria of Sméhal? and  gitudinal and cross sections were made for each sample so
Chuanget al?® based on radiographic and angiographicas to obtain the maximum cut tumor surfaces. In each
changes: the response was graded into progressive diseas#se, tissue blocks were made for histological examina-
(PD), no change (NC), partial response (PR) or completéion from both cut faces to allow thorough assessment.
response (CR) categories. The “PD” and “NC” cases werdhe average number of examined blocks per case was
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120. Histdogical evaluation of the chemotherageut Bioproducts, Rockland, ME) and photographed. Normal
effects was carried out essentially according to Hisuta DNA samples polymorphic at a given locus were consid-
criteria?” which are moditd from those of ied et al.?: ered informative, allowing identification of LOH, whereas
Microscopicaly, regions showing necrosis, hemorrhage,homozygotes were considered as non-informative. LOH
fibrosis and granulation tissue, with or without sparsewas considered to occur when a clear reduction in the
degenerative tumor cells, were diagnosed dfecave” intensity of one of the two alleles in the tumor DNA was
and regions occupied by abundamable cancer d&s as  evident on visual examinan.
“ineffective.” Each case was classified into one of threelmmunohistochemistry After deparéinization, rehydra-
categories according to the percentagésctve region: tion, and antigen retrieval by microwave treatment in
<70%, resistant(-); 70-90%, moderately sensitive-){ sodium citate bdfer,®® 4 um paraffin-embedded sections
90%<, remarkably sensitivet+). The histological evalua- of tumors were exposed to the first antibodies at 4°C
tion was carried out in a blinded fashion by two patholo-overnight. Two antibodes to p53 protein were djgd:
gists ( H. K. & R. M.), independentl The reason why we DO-7 (Novocasra Laborateies Ltd., Newcastle upon
used Hirut&s criteria rather than the internationally estab- Tyne, UK) at a 1:400 dilution an@sp53(Nichirei Corp.,
lished Huvos systeffi is as follows; with the protocol Tokyo) at a 1:250 dilution. Antibodies for RB, pRddf-1
applied in our hospital, the period of chemotherapy is 8nd mdm2 protein were respectively RBICL-RB-1
weeks, in contrast to the 12 weeks of chemotherapy (th&lovocastra Laboratories Ltd.) at a 1:50 dilution, p@4f-
total dose is layer by one-third) in the US or western 1 (Waf-1/Ab-1 Oncogene Science, NeXork, NY) at a
countries. Hirud et al studied histological parameters 1:100 dilution and mdm2nfdm2/Ab-1 Oncogene Sci-
with this particular protocol in relation to radiological ence) at a 1:100 dilution. All tumors were also stained
evaluation and prognosis and came to the conclusion thatith Ki-67 (MIB-1, Immunotech, France), a mouse mono-
70% tumor necrosis, rather than the 90% of Huvos’ orclonal antibody agaimsa cell proliferaion antigen, at a
Piccis® criteria is a better cutfb for chemosensitivit 1:50 dilution, as above but without microwave treatment.
The adequacy of Hiruta criteria is supported by the sur- Second antibodies of biotinylated anti-mouse I§@ctor
vival rate data in the present syud Laboratories Inc., Burlingame, CA) were used BD-7,
LOH analysis Tumor or adjacent normal tissue was sam-NCL-RB-1 Waf-1/Ab-1, mdn2/Ab-1 ard MIB-1. Biotinyl-
pled under a stereomicroscope with sterile needles, fronated anti-rabit IgG was used fBsp53(Vector Laborato-
five to eight 10um-thick hematoxylin-stained tissue sec- ries Inc.). The streptoavidin-biotin-peroxidase (SAB)
tions in each case. DNA was then extracted according tgystem (Histofine SAB-PO(M) kit; Nichirei Corp.)
the method of Goeltet al* was used to visule the binding ofDO-7 ard Rsp53.
Microsatellite  primers of HSGPOCA3 and The avidin-biotin-peroxidase systemVegtastain ABC
D13S276 were used for analysis of LOH at 17p13 and kits, Vector Laboratories Inc. ) was used to visualize the

13q14, respectivgl binding to RB, p2MWaf-1, mdm-2 and Ki-67. Hematoxylin
HSGPOCA3 was used as the counterstain. For negative controls, non-
sense: 5-CCTTCTGGGCCCTTTCAATGGAG- immunized serum was substituted for the first antibodies.
AA-3' Immunoreactions for each protein were scored as follows;
antisense 5-CAACCTGTGCCTACTGCTCCAACT- more than 50% of tumor cells positive+, less than
T-3. 50% positive €), all cells negative~).
D13S270 Statistical analysis Fishe’s exact test was used to
sense: 5-AGTGCCTGGGTATGAACGTG3 evaluate associations betwepb3 or Rb LOH, o the
antisense5'-CTGGAAATGCCTTGGAAGGA-3. immunohistochemical parameters and chemosengitivit

The polymerase chain reaction (PCR) was run in a totaKaplan-Meier plot¥) and the log-rank te$t were used to
volume of 50ul, with 5 ul of extracted DNA, 1ul of evaluate the association pb3 or Rb LOH with survival.
primer mix (20uM each primer), il of deoxynucleotide
triphosphates (2.0 M of each deoxynucleotide triphos- ResuULTS
phate, Toyobo, Osaka), 0.2 (5 unitsil) of Tag DNA
polymerasgBoehringer-Mannheim GmbH, Germany) and  The results of radiological and histological evaluation
5 pl of 10xPCR buffer (Boehringer-Mannheim GmbH). of sensitivity to preoperative chemotherapy are summa-
Standard DNA amplification conditions were as follows: rized in Table |, together with other clinical information.
33 cycles of denaturation for 1 min at 94°C, 1 min of With case 1Qhistological examirtion coud not be per-
annealing at 54°C (HSGPOCA3) or 57°C (D13S270) andormed since Paste's operation had been carried out. Of
2 min of extension at 72> The final extension step at the 32 cases radiologically evaluated, CR, PR, NC and
72°C was lengthened to 7 min. PCR products were elecPD were 2 (6.2%), 9 (28.1%)11 (34.3%) and 10
trophoresed on agarose gels (3% Nusieve GTG, FM(31.2%), respectivgl with a total of11 (34.3%) cases
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being sensitive. Histological evaluation for chemotherapy a 6
was performed for 31 cases, 20 (64.5%), 8 (25.8%) and 3
(9.7%), respectively, being assigned to the resistant (
moderately sensitive +f, remarkably sensitive +)
groups, giving 11 (35.4%) sensitive cases. No difficulty
was encountered with either the radiological or the histo-
logical evaluations of sensitivity since there were no bor-
derline cases resulting in differences in diagnosis between
the examiners. Eight cases were classified as sensitive
from both radiological and histological evaluations. How-
ever, in 3 cases there was a discrepancy between the two
evaluations: of three histologically moderately sensitive
cases, two were NCs and one PD, radiologically. There
was no distinct correlation between chemosensitivity and
histological features (malignant grade or subtype) of
tumors. Radiologically or histologically sensitive cases
were all in stage 2B. In contrast, of 21 resistant cases, 8
(38.0%) were in stage 3.

Relationship between LOH at thep53 or Rb loci and
sensitivity to chemotherapy Among the 32 cases, 24
were heterozygous for HSGPOCA3p5@ and/or
D13S270 Rb loci, p53 LOH being found for 13 of the

24 (54%) andRb LOH for 14 of the 24 (58%), respec-
tively. Representative figures showing LOH p$3 and
Rbloci are illustrated in Fig. 1. As demonstrated in Fig. 2,
a and b, radiologically and histologically chemosensitive
osteosarcomas only accounted for 2/13 (15%) and 2/13
(15%) of the p53 LOH-positive cases, respectively. In
sharp contrast, the figures for LOH-negative cases were 6/
11 (55%) and 7/11 (64%), respectively. ThpS3 LOH-
positive cases were significantly more resistant to preop-
erative chemotherapy than those without LOH by histo-
logical evaluation P<0.05, Fisher’s exact test). Similarly,
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Fig. 1. LOH at HSGPOCA3 (17p13p53 and D13S270

Fig. 2. Relationship between LOH @53 or RB loci and sensi-
tivity to preoperative chemotherapy. a, Radiological evaluation.

(13914,RB) loci. PCR products were electrophoresed on a 3%b, Histological evaluation: The differences between LOH-posi-

agarose gel and photographed. a) 17mB3)(locus. Cases 16, 7

tive and -negative cases for thB3 locus is statistically signifi-

and 28 are LOH-positive, 12 is LOH-negative and 26 is non-cant {£<0.05, Fisher's exact test). ¢, Results with biopsy
informative. b) 13q14RB) locus. Cases 13, 20 and 31 are LOH- materials: Statistically significant differences exist only in rela-
positive, 18 is LOH-negative and 32 is non-informative. M, tion to thep53 LOH status on histological evaluatioR<Q.05,

Markers, PBR32ZHadll fragment; N, normal tissue; T, tumor
tissue; LOH, loss of heterozygosity.
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chemosensitie Rb LOH-positive cases made up 4/14 at the Rb locus, negative staining with Rb was observed
(29%) and 214 (14%), andRb LOH-negative 4/10 (40%) in 7 (50.0%). In LOHf) cases, negative staining was
and 5/9 (55%), by radiogical or histological evaluation, observed in 6 (60.0%). No statistically significant rela-
respectively (Fig. 2, a and B)ith the Rblocus, no statis- tionship between LOH at thgb3 or Rb loci and status of
tically significant association of LOH with resistance to p53 or Rb expression was found.

preoperative chemotherapwas found. Among these Correlation between LOH at the p53 and Rb loci and
LOH-analyzed cases, 19 were informative forhbpb3 survival The prognostic significance of LOH at the
and Rb loci. Of these, 1/911%) and 0/9 (0%) of the p53 and Rb loci was analyzed using Kaplan-Meier
tumors LOH-positive for bothp53 amd Rb were  survival curves (Fig. 4, a and b). LOH(cases had a sig-
chemosensitive by radiological and histological evalua-

tion, respectivgl For cases LOH-negative for both, the

figures were 3/5 (60%) and 4/5 (80%), respectivélo

p53 LOH-positive but Rb LOH-negative cases were Tablell. p53LOH Status and Chemosensitivity
chemosensitive, while 2/3 (67%)53 LOH-negative but
Rb LOH-posifve cases were chemoseive by both Grack of chemosenstivity

Number ofcases

radiologica or histdogjical evaluation. LOH-postive LOH-negaive
When the materla obtaned by biopsy before chemo- - 11(6) 4(3)
therapy were selectively analyzed, in order to exclude + 1(0) 6(5)
possible modification of LOH status by the treatment, the + 1(0) 1(1)
frequencies op53-LOH-positive cases showing radiologi- Total 13(6) 11(9)

cal or histological chemosensitivity were 1/6 (17%) and 0/ istological evaluation. Numbers in parentheses indicate
6 (0%), whereas the figures for negative cases were 6/Bumbers of biopsy materials.

(67%) and 6/9 (67%), respectively (Fig. 2c), théfedi

ences by histological examination being statistically sig-

nificant (P<0.05, Fishes exact test). In contrast, 4/8

(50%) and 2/8 (25%) o RbLOH-positive cases showed ﬂ-'-u..;“* i ,-;Ua- LS _-a‘; e G
chemosensitivit, the diference from the 4/8 (50%) and 4/ % * ‘%&;' - '_;’, "*‘ T .
7 (57%), respectivg] of RbLOH-negative cases not . Bgf —n i o ‘: N
being statistically significant (Fig. 2c). The relationship = =~ o® s® & & > = — e
betweenp53-LOH status and histological response is pre-#2 « «* & T TN s - ) - -
sented ifTable II. v !_-".: - - N £ - ;31":, e U8

Relationship between p53, Rb, p2Wafl, mdmz2 or Ki-

_ ; » Pz 3 R Tt G bt SV
67 protein expression and nsitivity to ch emotherapy Lo M u,_"’?;, e N
A representative picture of p53 immunostaining is pre-w | T P L ey *.GQQ,‘ -
sented as Fig. 3. The immunohistochemical data are sune = (e 3'._ O OB
marized inTable 1ll. No significant relationship between - T N ::; ;ﬁ""_@"' 35
any of these data and chemosensitivity was noted. & < % ey -;::.‘ N g e ol g
Relationship betweenLOH at the p53 or Rb loci and ! e S5 o, N - k. _.,'7‘ 1
protein exmgession Among LOH-positve cases at the P PN @ O Se

P53 IOCUS’. positive staining vt DO-7 and Rsp53was. Fig. 3. Representative picture of immunohistochemichal stain-
observed in 4 (30.7%) and 2 (14.3%) cases, respectiveljng for p53 protein (Case 20). Over 50% of the osteosarcoma
Among the LOH-negative caseshe fgures were 2  cell nuclei are positively stained in this figure (arrow=300;
(18.2%) and 3 (27.2%), respectiyeln cases with LOH Ab, DO-7).

Table Ill. Sensitivity to Chemotherapy Relative to p53, Rb, @&ifl), mdm-2 and Ki-67 Immunostaining

p53 Rb p21(Wafl) mdm-2 Ki-67
+ - + - + - + - ++ +
Radiological 3/9 8/23 6/17 5/15 7/16  4/16 a/7 7125 214 8/22
evaluation (33%) (35%) (35%) (33%) (44%) (25%) (57%) (28%) (50%) (36%)
Histological 3/9 8/22 3/17 8/14 6/16 5/15 a7 7124 1/4  8/21
evaluation (33%) (36%) (18%) (57%) (38%) (33%) (57%) (29%) (25%) (38%)
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between p53, Rb, p21/Waf-1, mdm-2 or Ki-67 protein

11 2 accumulation in nuclei and chemosensitivity/resistance.
There have already been many studies revealing that
o 81 inactivation ofp53 or Rb genes in malignancies is associ-
® A A o ated with reduced chemo- and/or radiosensitivityMost
s 06 1 " p53|_OH_' of them were, however, carried out using cultured cells,
= transplanted tumors in nude mice or knockout mice, or
3 04 1 with hematopoietic disease, and the number of clinical
studies, especially with solid tumors, is as yet quite lim-
0.2 - p53LOH+ ited. To our knowledge, there have been only 5 such stud-
ies so far, one with osteosarcorfdgne with colorectal
0 - cancers? another with breast canc&sand 2 with ovar-
0 5 T '4 T 6 8 T io T 12 14 ian tumors:'¥ In the only clinical study of osteosarco-
Years mas, LOH at theRb gene locus was found to be a
predictive factor for poor prognosis but not for chemosen-
1 b sitivity.?Y) Concerning the ovarian cancer cases, one
revealed a reduction of sensitivity to cisplatin with acqui-
0.8 A sition of p53 mutations or protein accumulatiéf,
= © —2 whereas the other demonstrated no relationship between
= 06 - RbLOH- p53 gene mutation and the response to primary chemo-
E therapy?
504 - The present results are essentially in line with previous
&8 8 observationsn vitro'-6 °-1%.13.19qr in vivo,” 81214 2D They
02 . RbLOH+ differ, however, from earlier reports regarding the effects
of p53 and/orRb gene alteration only in cases with LOH,
and not in cases with point mutations of these genes only.
0 - .
A B B e LA B E e Sincep53mutated tumors are known to undergo progres-
c 2 4 6 8 10 12 14 sion with loss of the norma53 allele®**? the present
Years results might be important in indicating a difference in

Fig. 4. Survival curves fop53 (a) andRb (b) LOH-positive ~ chemosensitivity between two phases of carcinogenesis
and -negative caseo  amt diegh; and observatiowhich are not clearly observed in vitro experiments. In
ended. Significantly shorter survival rates for LOH-positive the literature, 86—91% of LOH-positive colonic cancers
cases a.re evident both fp53 andRb (P<005, IOg_-rank test). showed a point mutation in the remaining alf®ldn the
All survivors were %Ve.”t'free at the e”]fj r?f this study. O.nﬁpresent results, the proportion of chemosensitive cases
ﬁf%emegszlgi;j'ed uring preparation of the manuscript with - considerably lower than those in previous reports, in
which about 70% were classified into the sensitive
category?®?® This discrepancy may principally be attrib-
utable to the difference in the length of chemotreatment, 4
to 8 weeks in our series and 12 weeks in otHetd.
nificantly more favorable outcome than LOHi(cases While the present clinical investigation of osteosarcomas
(P<0.05: log-rank test). Concerning survivors, patient 14only covered a study population of 32, the fact that this
with lung metastasis died during preparation of this manutype of malignancy is relatively rare, limited to about 200
script. All the other patients are currently event-free. Nocases per year in Japan, and that they were all treated and
significant correlation was observed between p53 or Rlexamined in one hospital by the same physicians and

protein expression and survival. pathologists with established procedures, may allow us to
regard the findings as significant.
DISCUSSION There was a slight discrepancy between histological

and radiological evaluations of the effects of chemother-

The present investigation revealed a good correlatiorapy in our series of cases. One contributory factor could

betweenp53 gene deletion (LOH) in osteosarcomas andhave been the difference in the timing; the radiological

their chemoresistance, especially when their sensitivity teevaluation was mainly based on the reduction in lesion

therapy was estimated on a histological basis. A similasize and blood supply along with calcification during the

but much less distinct tendency was observed forRbe therapy, whereas the histological examination was per-
gene status. On the other hand, no correlation was fountbrmed on resected material.
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The frequencies of LOH ip53 genes, at around 50%, genetic level, such as LOH of thg3 gene, we may
in the present study were about the same as in othemticipate a greater ability to predict chemosensitivity or
reportst”*® The figures for accumulation of p53 protein resistance.
in the nuclei and loss of Rb protein expression were, how-
ever, low in comparison with some previous descrip-ACKNOWLEDGMENTS
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