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I. INTRODUCTION 

437 

For the purpose of study on the biological mechanism responsible for the develop-

ment of neoplasm, many trials have been made to produce experimental tumors in animals 

2•17•67l. MARTLAND’s observation on osteogenic . sarcoma which cleYeloped in radium dial 
painters stimulated investigators to produce bone tumors in animals with radioactiYe sub-

stances. ScHURCH and DEHLINGER (1931) succeeded in producing osteogenic sarcoma in 

the rabbit by intramedullary administration of radium60J. They also reported the induc-

tion of EwING's sarcoma by mesothorium which was injected in the bone marrow of the 

rabbit’s femur62J. SABIN et al. reported bone sarcom日inducedby intravenous injection of 
radium chloride and mesothorium in rabbits5' Recently 白dioactiveisotopes are also being 

used to produce experimental bone sarcoma33•68J. 

Since YAMAGIWA and lcHIKAvVA (1915) reported the production of cancer by repeated 

painting of tar on the ear of a rabbit, many chemical carcinogens have been introduced 

in the field of tumor research8・16J. KENr叫AwA Y was responsible for determination of 3,4-

benzpyrene as the active substance in carcinogenic pitch. WrELA！叩 etal. synthesized the 

fully aromatic and powerfully carcinogenic hydrocarbon 20-methylcholanthrene23·36·42•43l. 

Besides these powerful carcinogenic chemicals, various kinds of substances such as croton 

oil, 0・aminoazotoluen,aromatic amine, quinine, and beryllium, and even glucose solution 

and distilled water are also supposed to be carcinogenic3・ 18・ 22• 24・ 26•46，叫 75l_

Production of bone tumors with chemical carcinogen was first reported by ANARDI 

(1934) 0. In his experiment osteochondroma was developed in the rabbit’s ear by the 
administration of tar. BRUNSCHWIG and BISSELL observed the development of osteogenic 

sarcoma in mice by the injection of 3,4-benzpyrene into the bone marrow11J. Since that 

time on, production of bone sarcoma in animals has been reported by BRUNSCHWIG12J, 

RusH et al55l., FRANSEEN et aJ19l., 0BAYASHI45l, MAKITA39l, CHIN013l, and YAMADA79l_ 

Transplantable bone sarcoma was also produced by virus injection into the bone 

marrow (FUJINAMI, Rous, KATO, and BERG) 6·20•21·29l. 

Simultaneous administration of radioactive phosphorus with 20・methylcholanthreneor 

3,4・benzpyreneincreased the rate of tumor production in rats (MAKITA) . 

Investigations of new bone formation in bone sarcoma has been performed by PHEMIS・
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TER53)' BRU!可SCHWIG& HARMON9l, UN074l, and ToRIYAMA et al.71> However, detailed 

comments about new bone formation in bone sarcoma, to the present time, have not民en

made. 

In this experiment the author attempted to examine the course of development of 

experimental bone sarcoma using 20-methylcholanthrene in rats. Furthermore, after trans-

plantation of experimentally produced bone sarcoma into the bone marrow and beneath 

the periosteum, the process of new bone formation in bone sarcoma and metastasis was 

also examined. 

II. THE EXPERIMENTAL PRODUCTION OF BONE SARCOMA IN RATS 

MATERIALS AND METHOD 

Fifty young rats of both sexes of the Gifu-Donryu strain, weighing 80 100 g, were 

employed for this experiment. 20 methylchol-

anthrene suspended in olive oil was used as the 

carcinogenic agent. The lower end of the right 

femur was selected as the site of injection of’ 
the carcinogenic agent. Under nembutal anes-

thesia a needle was inserted into the lower end 

of the femur through the patellar ligament and 

intercondylar fossa, and 0.1 ml of the suspen-

sion containing 3 mg of 20 methylcholanthrene 

was injected into the medullary cavity of the 

femur (Fig. 1). The animals died or were 

sacrificed one to fifty-two weeks after the in-

jection. All the animals were radiographed, 

subjected to necropsy and preserved in 10戸r

cent formalin solution. The femurs were de-

Fig. 1. Techn叩1eof in.1ect1on of 20 methd- calcified, embedded in celloidin, sectioned and 
cholanthrene into the marrow cavitぅofthe stained by hematoxylin and eosin and l〕yphos-
femur. photungustic-acid-hematoxy Jin. 

RESULTS 

Results of this experiment are summarized in Table 1, 2 and 3. Out of 50 rats, 

17 died without evidence of tumor formation within 10 weeks after the injection and 

histologic examination revealed fibrosis of the marrow cavity of the femur. Palpable 

tumors were produced in the lower end of the femur in 11 of the 33 rats. The rate of 

tumor production was 33.3 per cent. Twentyぺwo weeks after the injection, the first 

tumor was found in Case 203 and the last tumor was detected in Case 601 forty-seven 

weeks after the injection. The average period of time needed for tumor production was 

35 weeks after the injection of the carcinogenic agent. The tumor became palpable when 

it increased approximately one centimeter in diameter. Sudden growth occurred in Cases 

102, 203, and 302. 

Bone tumors which developed in this experiment included 10 fibrosarcomas and one 
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Table I Experimental Production of Bone Sarcoma by Intramedullary 

Injection of 20-Methylcholanthrene 

I Invalid I Valid 1 Rate of Tumor 
Nos. of Rats I -I ' Production 

I Ace油 n凶 Deathi Others I Development of Tumor I Negative (per cent) 

50 j 17 I a 1 11 i 22 • 33.3 

Table 2 Findings in Cases of Bone Sarcoma Induced hy 20 Methylcholanthrene 
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ド Successivetransplantation was performed successfully. 

Metastasis 

；－..；，旧e

None 

Pulmonary metastasis 

None 

None 

None 

None 

None 

None 

None 

None 

Table 3 Roentgenographic Findings. G町田 Pathology.and Microscopic Findings 

in Bone Sarcoma Induced by 20-Methvlcholanthrene 

Re理ntgenographicFindings Micr口町opicFindings Ca州 umberI 

101, 102, ! 

201. 3oi. I 

302. 304, I 

30s, 601, I 

and 602. 

203 

Gros' Pathology I 

Smooth. reddish-gray, fria回｜

ble, and soft tumor, cnpsulated 

、、iththin fibrous membrane. 
Gray islトwhite central part 

with rubbery consistency. 

No evidence of metastasis. 

Rarefaction 口f the lower C•psulated, s口ftand fragile, 
part of the femur and the j reddish司graytum口r，日1thcen-

patella. Enlargement of the i tral necrosis. 

upper end of the tibia. I Positive pulmonary metasta-

1 sis. 

Shortening of the femur, 

thickening of the cortex, and 

cortical defects. 

No evidence of new hone 

formation in the tumor. 

204 

New bone formation in the 

tumor tissue. enlarged femur, 

cortical defects in the shaft 

and condyles. Bulging and 

radiolucent patches in the up-

per end of the tibia. 

Narrowing of the joint space 

of the knee. 

Large tumor ¥nth hard con” 

s1sten口. Cut surface of the 

tumor is partly grayish-white 

and hard and partly grayish-

red and soft. 

No evidence of metastasis. 

Lack of osteogen田is.spin-

die-shaped stromal cells, 

iii、pi河n of cells and cell 
nuclei, mitotic division 

and sarcomatous giant cells. 

Spindle-shaped and highly 

anaplastic stromal cells, large 

hyperchromatic ・bizarrenu-
clei, mitotic division, neo-

plastic osteoid, o：田eoustissue, 

and cartilage formation. 
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osteogenic sarcoma. Roentgenographic, gross 

pathologic and histologic findings of the bone 

in the cases in which tumors did not develop 

and in the cases in which sarcoma developed 

were as follows : 

1. Cases in which the tumor did not 

develop. 

Fig. 2. J~，町nt問nogram of the right femur m 
which bone saw >ma did not develop. 

Roentgenogram of the femur showed a 

marked decrease in the length, increase in 

width, and thickening of the cortex (Fig. 2). 

In most cases, the lower end of the femur 

was enlarged and irregularly outlined. In 
some 四ses, cortical defects of various size 

were found in the shaft and metaphysis, es-

pecially in the former. Occasionally peri-

osteal new bone formation, probably due to 

the stimulation of 20 methylcholanthrene 

which flowed beneath the periosteum through 

IアOLKNANN’scanal from the maηow cavity, 
was observed. Microscopic examination show-

ed marked fibrosis of the bone marrow and 

irregular thickening of the .cortex and peri-

csteu町l.

つ Casesof fibrosarcoma (Cases 101, 

102, 203, 207, 301, 302, 304, 305, 

601, and 602). 

Roentgenographic findings : 

Shortening of the length of the femur, 

Fi且 3. c出e203. Rad凶ucentarea、 thickeninεofthe cortex, and cortical defects 

~~ the lower伽 dof出efemur印回目t- were common findings in these 10 cases. In 
ing de¥'dc》pmentof a tumor of central Case 203, complete loss of the lower third 

origin. of the femur, radiolucent area in the patella, 

and enlargement of the upper end of the tibia were found. These roentgenographic find-

ings '.'uggest development of a tumor of central origin. There was no evidence of a sunray-

stream-like shadow or new bone formation in the tumor tissue (Fig. 3). In the remaining 

nine cas引， exceptfor ca~e 203, roentgenograms of the femur showed bone destruction of 
lesser degree. 

Gross pathology : 

（、ase203. A tumor of 6.0 x 6.0×6.0 cm developed in the right thigh. The skin 
was adherent to the tumor and necrotic area was found in the lateral aspect of the thigh. 

The lower end of the shaft and condyles of the femur were entirely occupied by tissue 
which was soft, fragile, reddish喧grayin color, and was encapsulated by membranous tissue. 
Miliar;; white patches were found in the lung. 
Case 207. A soft tumor was found in the right thigh. The tumor was reddish-
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gray and friable and was encapsulated with a thin fibrous membrane. The central part 

of the tumor was grayish-white and of a rubbery consistency. No metastasis was found. 

The remaining eight tumors, except for the two cases mentioned above, presented 

pathologic・ findings similar to those in Case 207. No evidence of metastasis was shown 

in all these cases. 

Microscopic findings : 

All 10 cases showed similar histologic characteristic features such as lack of osteo・

genesis, spindle-shaped stromal cells, atypical cells and cell nuclei, hyperchromatism of the 

nuclei, mitotic division, and sarcomatous giant cells (Figs. 4 and 5). The original bone 

was moderately destroyed by the growth of the tumor tissue. In （‘；1sc 203, the lower 

third of the femur had dissolved and the condyles were entirely replaced by the tumor 

Fig. 6. Case 204. Roentgenogram of the "'te山
genie sarcoma. Irregular dense shadows in the 
femur and in the tumor suggesting new bone 
formation目

tissue. At the lower end uf the femur the 

periosteum was elevated by the tumor. This 

fact suggests that the tumor is of central 

origin. In Case 601, the original bone cortex 

was compressed by the tumor tissue which 

developed parosteally. These 10 cases were 

diagnosed as having fibrosarcomas. 

3. Case of osteogenic sarcoma (Case 

204). 

Roentgenographic findings 

In this case (Fig. 6), the femur was 

considerably enlarged and, in addition, a corti-

cal defect was found in the lower half of the 

shaft and the condyles. Moreover, irregular 

dense shadows suggesting new bone formation 

were seen in the interior of the affected bone. 

The upper end of the tibia likewise revealed 

bulging and radiolucent patches. The knee 

joint space was narrowed. 

Gross pathology : 

A large tumor, weiεhing 185 g, with 

hard consistency developed in the right thigh. 

The overlying skin was easily removed from the tumor. Many dilated veins were found 

around the tumor. The cut surface of the tumor showed the mixed feature of hard 

grayish-white parts and soft grayish-red parts. The lower half of the femur and the 

upper third of the tibia was replaced with tumor tissue, while the articular cartilage 

seemed to be intact. No evidence of tumor metastasis was found. 

Microscopic findings. 

The tumor tissue exhibited osteogenesis of moderate degree・ Withinan unossified 

region the stromal cell was spindle-shaped and highly anaplastic. Most of the cells con-

tained large hyperchromatic bizarre nuclei (Fig. 7). The original bone was markedly 

destroyed by the growth of the sarcomatous tissue and, in some regions, it was broken 
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into fragments. In the part in which new bone was formed, a large amount of inter-

cellular collagenous material developed and trabeculae of osteoid and calcium deposits in 

the intercellular matrix were observed. These new bone consisted of loosely woven bone 

trabeculae interspersed with loose-meshed tumor cells which showed evidence of moderate 

malignancy, as shown in Figs. 8 and 9. In some areas of the tumor tissue, the carti-

laginous tissue was seen to arise from the sarcomatous tissue as shown in Fig. 10. 

From these findings, this case was diaεnosed as having osteogenic sarcoma. 

III. SUCCESSIVE SUBCUTANEOUS TRANSPLANTATION OF EXPERIMENTALLY 
PRODUCED FIBROSARCOMA OF BONE 

MATERIAL AND METHOD 

Each of eleven bone sarcomas obtained was implanted into the subcutaneous tissue 

of rats of the same strain. The fibrosarcoma induced in Case 207 was successfully taken. 

This tumor was of poor differentiation. The central part of this tumor showed rubbery 

consistency and its periphery was soft and friable. The area of rubbery consistency 

consisted of spindle-shaped fibroblasts arranged in whorled pattern and considerable 

amount of intercellular wavy and interlacing collagen fibers. At the periphery the tissue 

showed cellular atypism, excessive cellularity, lack of uniformity in the size of the cells, 

hyperchromatism of cell nuclei and mitotic division. 

A piece of the tissue was excised from the peripheral soft part of the tumor, cut 

into small pieces and crushed by a simple grinder. The crushed tissue was then implanted 

into subcutaneous tissue of the rat of the same strain (Gifu-Donryu strain, weighing 80十

100 g). All these procedures were performed aseptically. 

RESULTS 

Successive transplantation of sarcoma tiぉue into the subcutaneous tissue was carried 

out in 116 rats over sixteen generations and positive results were obtained in 100 cases. 

The rate of successful transplantation was 87.7 per cent. Metastasis to other organs has 

not occurred (Table 4). 

The tumor-bearing rat died 28 to 75 days after the transplantation with an average 

of 42.1 days. One week after the transplantation the tumor became palpable. Four 

weeks after the transplantation, anemia, falling-off of hair, and loss of body weight oc-

curred in the host animals. The tumor was covered with a thin membrane and was 

easily detatched from the surrounding subcutaneous tissue. The tumor tissue was soft, 

fragile, and reddish-gray in color. Central softening was not uncommon. Local recurrence 

Table 4 Results ofメllCC亡、司、c>Subcutaneous Transplantation of Fibrnsarcoma 
。fBone Indt悶 db｝’ 20 Methylcholanthrene in Ca司 207.

I 1 I Rate of I Rate of I Per od till Death of批 Animalafter the 
Nos. of i Invalid ! Valid I Su吋川 I Metast. : i 1 Transplantation ( dnys) 
Rats '-－ー 1 1 ra nspl. i ・ Iー←ー l

一？竺i:--;eg:_j_~竺~ L空竺~ ~~n~－陥x i 竺？？一一
116 ! 2 I JOO i 14 I 87.7 I 0 I 28-75 I 42.1 
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has not appeared after the removal of the tumor. 

Microscopic findings of the tumor presented the cytologic pattern of the original 

tumor during the course of successive transplantations during sixteen generations for a 

period of one year. 

IV. INTRAMEDULLARY TRANSPLANTATION OF EXPERIMENTALLY 
PRODUCED FIBROSARCOMA OF BONE 

MATERIALS AND METHOD 

The fibrosarcoma of bone which had been experimentally produced and successively 

transplanted into the subcutaneous tissue of rats 

was transferred into the bone marrow of the 

left tibia of rats of the same strain. A piece 

of the tumor tissue was excised, cut into small 

pieces, packed in a syringe with a needle of 

No. 17 gauge or into a glass-made trocar and 

implanted into the marrow cavity of the tibia 

through the patellar ligament and articular 

surface (Fig. 11). 

TIBIA 

RESULTS 

The results of intramedullary transplanta-

tion of experimentally produced bone sarcoma 

are shown in Table 5. One hundred and six 

rats were employed in this experiment. Ten 

of them died by accident and seven escaped 

from the cage. In 61 rats tumor developed in 
the left tibia and 28 showed no evidence of 

take of the tumor implants. The rate of suc-

Fig. 11. Technique of intramedullary implanta- cessful transplantation was 68.6 per cent. Meta-
tion of the tumor. 

stases were found in various organs in 14 of 

the 61 cases (23.1 per cent) ; in the lung in eleven cases, the liver in two, and the spleen 

in one. The rate of metastasis to the lung was 18.0 per cent. These results were com・

pared with those of the experiments in which W ALKER's carcinosarcoma 256 and HoRIE’s 
sarcoma are used (Table 6). The metastatic rate to the lung was higher in the cases 

of WALKER’s carinosarcoma than in the cases of methylcholanthrene bone sarcoma. Fur-

Table 5 Results of IntramedullaηTransplantation of F1bros"rcoma of Bone 
Induced by 20-Methylcholanthrene inぐιN'207. 

N叩 of! ! Valid 
1 Invalid 

Rats I 

Rate of 
Successful 
Trnn>pl. 
(per cent) Takes I Neg. 1 

マtl
 

戸
h
u

ハ川
Vl
 

28 i 68.6 i 61 

Rate of I 
Metast. ! 

, (per cent) j 

Pen叫 I'till Death of the /¥.nimd after the 
Transplantati《m!day川

Min.-Max. .¥vcr.1.印、

23.1 14-70 35.6 
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Table 6 Comperison of Results of Intramedullary Transplant刀tion 
。fBone Sarcoma of Three Kinds. 

i Valid R府 of ! Rate of 
N’仰 of I ; Succ盟諸ful
i Invalid Met1st. 

Rats ! 一一一了一一 Transpl. 
i I 'Takes I Ne宮. (p肝 cent)' (per白nt)

Wa加宗回rcino司阻陀oma羽ぽita.1963) [ 135 f IO Iい五一｜ 削 寸 ρ
Hor 拍rcoma川

件 Me州伽lF伽制rcoma(Wnねn . 19 • 106 • 11 1 61 I 28 1 68.6 r 23.1 

thermore, the successful transplantation rate was higher in cases of methylcholanthrene 

bone sarcoma than in cases of HoRIE’s bone sarcoma. 
Development of the bone tumor in the tibia. 

Local and general conditions of the host animals 

Fig. 12. R即日tgenogram＜》ithe tibia 
taken t、、け日eeb、afterthe implantation. 

One week after the implantation the tibia 

did not show any palpable enlargement. Two 

weeks after the implantation swelling of the leg 

appeared. One week later, extensive swelling 

of the leg, loss of body weight, falling-off of 

hair, and anemia occurred in host animals. The 

animals died 14 to 70 days after the implanta-

tion with an average of 35.6 days. 

Roentgenographic findings : 

One week after the implantation, the tibia 

showed no evidence of bone destruction or new 

bone formation. Two weeks after the implanta-

tion thinning of cortex, radiolucent patches in 

the shaft of the tibia, and swelling of soft part 

were found as shown in Fig. 12. However, 

destructive change did not seem to invade the epiphyseal cartilage. 

Three weeks after the implantation, marked rarefaction of bone structure of the shaft, 

bulging of the cortex, honey-comb・likestructure of the shaft and the metaphysis, and 

pathologic fracture were common findings in all animals. Nevertheless, destructive change 

never extended beyond the epiphyseal cartilage. The knee joint seemed to remain intact 

during the course of experiment. Figs 13, 14 and 15 show the roentgenologic findings 

of the tibia mentioned above. 

Gross pathology : 

The pathologic changes were first observed two weeks after the implantation. The 

bone marrow cavity was found to contain a tumor mass. Three weeks after the implanta-

tion, autopsy revealed that the upper two thirds of the tibia showed spindle-shaped enlarge-

ment and the bone marrow of the shaft and the metaphysis was thoroughly replaced with 
the tumor tissue. 

Microscopic findings : 

One week after the implantation, histologic study showed development of the tumor 
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I 4 
Fig. 13. Bulging of the carte~. Fig. 14. Honey-comb-Ii！ぜ structur巴 Fig.15. Pathologic fracture. 
Figs. 13, 14 and 15. Roentgenograms of the tibia taken three "eelれ afterthe implantation. 

tissue in the bone marrow. The tumor cells were found both in VoLKMANN’s canal and 
beneath the periosteum. There was no evidence of new bone formation in the tumor 

tissue so far as it was confined within the bone marrow. 

Histologic examination two weeks after the 

implantation revealed that the tumor tissue filled 

up the marrow cavity of the shaft and the 

metaphysis and that thinning of the cortex due 

to resolving of the trabeculae was in progress. 

The other part of the specimen showed marked 

destruction of the cortical bone and development 

of tumor tissue beneath the periosteum (Fig. 

16). Moreover, formation of minute new bones 

were seen in the tumor tissue. Metastases of 
Fig. 18. Phりtomicrographof the me旬、tati 
in the lung. Hematoxylin and eosin，×！OO. n tumor were found in the lung, liver, and spleen 

(Fig. 17). These metastatic lesions grew in 

the same cytological pattern as the original tumor (Fig. 18) . 

Three weeks after the implantation the bone cortex was resolved and the tumor tissue 

was found to be extended into the surrounding soft parts as shown in Fig. 19. At the 
periphery of the tumor, sunray-stream-like new bone formation was observed. This new 

bone formation was found in the extracortical portion of the tumor. Furthermore, his-

tologically, sarcomatous cell was never seen in this area as shown in Fig. 20. This suggests 

that the extracortical new bone is of periosteal origin. 

lntramedullary implantation of HoRIE’s bone sarcoma was also performed by the author 
in rats of the Wister strain. HORIE’s bone sarcoma has such histologic characters as spindle-
shaped stromal cells, atypism of cells and cell nuclei, bizarre nuclei, mitotic division, and 

multinuclear giant cells (Fig. 21). When HoRIE’s sarcoma was implanted into the tibia, 
it caused more extensive new bone formation than the author’s methylcholanthrene fibro-
sarcoma. Roentgenographic examination revealed bulging of the cortex, radiolucent areas, 

and extensive periosteal new bones at two weeks after the implantation (Fig. 22). By 
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histologic examination, sarcomatous cells were never found in the region of new bone. 

V. SUBPERIOSTEAL TRANSPLANTATION OF EXPERIMENTALLY 
PRODUCED FIBROSARCOMA OF BONE 

The experimentally produced 

MATERIAL AND METHOD 

TUMOR 
TISSUE 

fibrosarcoma of bone was implanted beneath the peri同

osteum in 73 young rats of the same strain 

(Gifu-Donryu strain, weighing 80 100 g). The 

tumor tissue was ground in a steril glass crusher 

and then homogenized in normal saline. A 

small quantity of the suspension (0.05 ml) was 

injected beneath the periosteum of the left tibia 

(Fig. 23) . This method of injection is simple, 

however, some technical skill is necessaηfor 

its performance. Tumor bearing animals di巴d

11 to 49 days after the implantation, with an 

average of 30.0 days. All animals were auto-

psied at death or sacrificed and preserved in 10 

per cent formalin solution. 

RESULTS 

The results of subperiosteal implantion of 

fibrosarcoma are summarized in Table 7. In 
Fig. 23. Techn叩＇eof subperiosteal implantation 38 animals tumor developed in the left leg and, 

of the tumor. in addition, in 16 of them metastases appeared 

in the lung. The rate of successful transplantation was 76.0 per cent and the rate of 

metastasis to the lung was 42.1 per cent. These results were compared with those of 

intramedullary transplantation in Table 8. The rate of metastasis was ramarkably higher 
in四 sesof subperiosteal transplantation than in cases of intramedullary transplantation. 

Table 7 Results of Subperinst担 lTransplantation of Fibros31℃oma 
。fBone Induced by 20-Methylcholanthrene in Case 207. 

i¥'ns. of I r Valid 
! Invalid I 

Rat-; I ' 
i Takes N守日

I ! I 
13 I 13 I 38 22 

Rate of 

Transpl. 

(per cent I 

76.0 

Rate of 

恥1etast.

1 (per cent I 

' 42.1 

Period’till Death of the A111mal after the 
Transplantation ( d川s)

Min.-Max. Average 

11-49 30.0 

Table 8 Difference of ]("t亡、 ofSuccessful Transplant品t1onand Metastasis 
due to吋1tesof Implantation 

吋1t<"of Implantat10n RateけiMetastasis 
(per cent) 

I Rate of SL吋 ulTransplantion i 
(per cent) I 

I 68.6 1 

I 76.o I 
Bりneλ1巴Irr<パ

Subperioste＜込lSpace 
。一
l

同
一

2
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Fig. 24. Roentgenogram of the tibia taken at 
four weeks after the implantation. The tumor 
invaded the knee joint and the femoral condyles 
were dissolved. 

Development of bone tumor beneath the 

periosteum of the tibia. 

One week after the implantation swelling 

was noted in the left leg by palpation. The 

tumor grew rapidly and attained the size of 3.0 

×3.0×3.0 cm within three weeks after the in-

jection. 

Roentgenographic findings : 

The tibia seemed to be normal for one 

week after the inoculation. At the end of third 

week, decalcification, rarefaction of bone struc-

ture, and erosion of the cortex were found. 

Four weeks after the injection, bone destruction 

was observed in the shaft and the proximal 

metaphysis of the tibia (Fig. 24) . Pathologic 

fracture of the tibia was seen in some 田ses

(Fig. 25). 

Microscopic findings : 

One week after the implantation tumor cells 

beneath the periosteum did not show rapid 

growth. Within two weeks, the tibia was sur-

rounded by the proliferated tumor tissue. Three 

weeks after the implantation, both the tibia and 

the fibula were embedded in the tumor tissue 

and the cortex became irregular, eroded, thin, 

and atrophic (Figs. 26 and 27) . Spicules of 

new bone were already laid down in the tumor 

tissue, particularly at the periphery where the 

periosteum was elevated by the advance of the 

tumor tissue under it. The new bone was seen 

in radiating or lamellar arrangement outside of 

the cortex (Figs. 28, 29 and 30) . Three or 

four weeks after the implantation, the process 

Fig. 25. Roentgenogram of the tibia taken at of destruction remarkably advanced, occasionallay 
four weeks after the implantati of th t 
Pathologic fracture occurred in the shaft. 

breaking into the joint cavity. 

VI. DISCUSSION 

Bone tumors were experimentally induced by 20-methylcholanthrene in the femur of 

11 rats. The tumors were fibrosarcomas of moderate malignancy except for one osteogenic 

sarcoma. As already mentioned, several investigators have reported the experimental pro-

duction of bone sarcomas with 20 methylcholanthrene (Table 9). These sarcomas showed 

many varieties of histologic f ea tu res. In the author’s study the tumors induced were central 
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Table 9 Reports on Bo問 Sar℃omainduced by 20司Methylcholanthrene.

1 ' Peri<x:l 悶 ded Rate ぱ｜
: Animal : for oroduction tumor 1 Author , ! I' I Histnlo宮icfindmgs used of p世Ip日hie production I 

tumor (per cent) I 

Brunschwig ] Rat ' 8_12 i¥l＂、 山 I F伽芯arcom<
(19381 ' I 

Franseen 1 I 
ヒtal. : Mouse i 91-225 D‘ハ百 , 22.9 I Fibro日rcoma
0941 l i I I 

υl川山Ill Rat I 9-cl3 W町I白 2s.1 I F伽 sarcoma川 morpho回目II田町omaa吋 spindlecell 
(1 ~591 I 日rcoma

Makita 
(1960) 

Rat 247-410 Days 50.0 ' 
Ostet》genie出rcoma,fibro泊rcoma,reticulum cell sarcoma, 
and polymorphous cell sarcoma 

ι、l】Jfl<》
( 1960) Rat 12-24 Weeks 30.0 

Fibrosarcoma and spindle cell出rcoma

Yamada 
( 1963) 
' Mouse I 78-298 D山 《

h
u
q苛
υ
ー
Bone forming岨rcoma,fibrosarcoma, spindle cell sarcoma, 
and giant cell tumor 

The author 1 ! Rat ! 22-47 Weeks 33.3 0δteogenic岨rcomaand fibrosarcoma 
r 1966) 1 I 

and parosteal in origin. One of the fibrosarcomas, which has been successively transplanted 

into the subcutaneous tissue of rats was capsulated with a thin fibrous membrane and 

showed no evidence of metastasis. The cut surface of the tumor was grayish-white at 

the central part and reddish-gray, soft, and friable at the peripheral part. Histologic study 

revealed that it was fibrosarcoma with malignant features such as lack of uniformity of 

cells and cell nuclei, hyperchromatic and bizarre nuclei, and mitotic division. During the 

course of successive subcutaneous transplantation over 16 generations for one year, these 

gross pathologic and histologic figures remained unchanged. 

This fibrosarcoma of bone was implanted into the bone marrow and beneath the 

periosteum of rats of the same strain. 

When the tumor was implanted into the marrow伺 vity of the tibia, there was a 

high percentage (68.6 per cent) of takes. Furthermore, metastasis also frequently appeared 

in various organs (23.1 per cent). The tibia exhibited destruction of trabeculae, bulging 

of the cortex, and tumor growth beneath the periosteum in two weeks after the implanta-

tion. Metastasis occurred in the lung in 11 of 61 host animals (18.0 per cent) in which 

tumor developed in the tibia. Metastasis appeared in the liver in two cases and in the 

spleen in one case. 

Implantation of the tumor beneath the periosteum of the tibia also showed a high 

incidence of tumor take (76.0 per cent) and metastasis (42.1 per cent）・ Transf erred 

tumor tissue showed palpable enlargement in one week, and bone destruction occurred 

three weeks later. 

In these two experiments spicules of new bone were found in the tumor tissue, es-

pecially at the peripheral parts where the periosteum was elevated by invaded tumor tissue. 

The metastatic lesion grew in the cytologic pattern of the original tumor. 
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The following conclusions were obtained from the results of this series ofピxperiments

on the tumor induced by 20-methylcholanthrene. 

1. All the tumors induced in this series of experiments were fibrosarcomas of poor 

differentiation, except for one osteogenic sarcoma. 

2. ¥Nhen fibrosarcoma was transplanted in the bone marrow and beneath the perio-

steum of rats of the same strain, a high rate of tumor take was proven. 

3. Bone destruction occurred earlier in theαses of intramedullary transplantation 

than in the cases of subperiosteal transplantation. 

4. Metastasis occurred in both series of experiments on intramedullary and subperio・

steal transplantation. However, the rate of metastasis was higher in the latter than in the 

former. 

5. Spicules of new bone were also found in both series. However, new bone forma-

tion in the tumor occurred at a higher rate in the group of subperiosteal transplantation 

than in another group. 

6. The results obtained from these experiments on this transplantable fibrosarcoma 

of bone are thought to be useful materials on which the biologic behavior of bone sarcoma 

can be analyzed. 

Carcinogenic Mechanism of Chemical Excitants. 

Many attempts have been made to explain the carcinogenic mechanism of chemical 

excitantsa5, 49, 54, eり Fromthe phenomenologic standpoint of view, BERENBLUM introduced 

the two-stage hypothesis on carcinogenesis, the concept of dormant cells induced by in-

itiating action and their conversion into growing tumors by promoting action. He suggested 

that if the initiating action converts normal cells into dormant tumor cells and this promot-

ing action回 usesthese dormant tumor cells to develop into visible tumors, the number of 

tumors produced would be determined by the potency of the initiating process, and the 

speed with which they grew would be dependent on the efficacy of the promoting process 

h幻. NAKAHARA and FUKUOKA suggested that a summation of the actions of various回r・

cinogens play a role in the tumor development44人 However,none of these hypotheses 

explain the mechanism of carcinogenesis entirely. The causes of但 ncerhave still remained 
obscure15,a1,sa,s5,ss,1si. 

Is the Tumor which was Induced by 20-Methylcholanthrene Central or Parosteal in 

Origin? 

FRANSEEN et al. performed an experimental study on the production of fibrosarcomas 

of bone by 20-rnethylcholanthrene and stated that these fibrosarcomas were of parosteal 

origin. They assumed that this neoplasm may originate from a small area of fibroblastic 

repair tissue in the drill hole in the bone in which the methylcho!anthrene was inserted19>. 

CHINO who studied the production of bone tumor by the intramedullary injection of methyl-

cholanthrene assumed that the tumor induced by this agent was of extra-osseous origin 13>. 

On the other hand, BRUNSCHWIG, BRUNSCHWIG and BISSELL, and the author have shown 

that central fibrosarcoma or osteogenic sarcoma may occur by the intramedullary administra-

tion of methylcholanthrene11•12>. OBAYASHI injected carbon powder into the bone marrow 

of the femur of the rat and observed that the greater part of it remained within the bone 

marrow and only a small quantity of it reached beneath the periosteum through ¥'oLK-
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MANN’s canal. He assumed that intramedullary injected methylcholanthrene may also reside 
within the bone marrow and beneath the periosteum and induce bone sarcoma of both 

central and parosteal origin45>. BRUNSCHWIG claimed that fibrosarcoma induced by methyl-

cholanthrene are either parosteal or central in origin. The roentgenographic and histologic 

appearances of experimentally induced fibrosarcoma of the central type were identical in 

character with central fibrosarcoma observed in man. BRUNSCHWIG and BISSELL reported 

an osteosarcoma (bone-forming sarcoma) of the tibia of a mouse induced by an intrame・

dullary implantation of a mixture of 1,2-benzpyrene and cholesterol. In the author’s 
investigation, two of 11 tumors were central in origin. Roentgenographic, gross patho-

logic, and histologic studies revealed that one of them was osteogenic sarcoma (central 

osteogenic sarcoma) and the other was central fibrosarcoma. 

Why is Fibrosarcoma More Likely Induced by Methylcholanthrene Than Osteogenic 

Sarcoma? 

As shown in this experiment, it is clear that fibrosarcoma of bone is more likely 

induced by methylcholanthrene than is osteogenic sarcoma. BRUNSCHWIG presumed that 

the number of fibroblasts in bone which does not function as osteoblastic is much in excess 

of the number of active and potential osteoblasts and the carcinogenic agent, therefore, is 

in contact with a relatively greater number of the former. FRANSEEN et al. expressed the 

view that young fibroblasts are responsible for the tumor development. ScttURCH and 

UEHLINGER revealed that through the intramedullary application of radium or mesothorium, 

four osteogenic sarcomas, one EwrNG's sarcoma, one extraosseous, fibrosarcoma, and three 

central and periosteal spindle cell sarcomas were produced60・62l. Another experiment of 

ScHURCH and DEHLINGER showed that five osteogenic sarcomas were produced by the in-

tramedullary application of radium and mesothorium61>. MAKITA reported the four osteo・

genic sarcomas, one fibrosarcoma, one polymorphous cell sarcoma, one reticulum cell町・

coma, and one rhabdomyosarcoma induced by intramedullary injection of 20-methylchol-

anthrene combined with simultaneous administration of radioactive phosphorus39l. YAMADA 

reported that, out of 15 bone sarcomas of mice induced by methylcholanthrene, one was 

osteogenic sarcoma79>. In the author’s experiment, one osteogenic sarcoma and ten fibro-
sarcomas were produced in the femur of rats. 

As many investigators have shown, when beryllium is injected intravenously, the 

deposition occurrs selectively in bone. Though beryllium acts upon fibroblasts as well as 

upon osteoblasts, this agent induces the tumor of osteogenic or chondroblastic origin with 

extremely high frequency. In BETZLER’s study, 61 fibrosarcomas were produced in 49 
rats by subcutaneous or intramuscular injection of methylcholanthrene7>. 

These facts suggest high susceptibility of fibroblasts to this agent. In general, it can 

be said that in order for sarcoma to develop there must be a susceptible tissue and an 

inciting agent. The fibroblasts are most susceptible to the carcinogenic action of 20-

methylcholanthrene and the osteoblasts and chondroblasts are most susceptible to the car-

cinogenic action of radioactive substances and beryllium. From this point of view, the 

fact that, in thヒauthor’sexperiment, the fibrosarcomas were produced with high frequency 
seems to be well explained by the high susceptibility of fibroblasts to 20-methylcholanthrene. 
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The New Bone Formation in the Tumor. 

There are only a few reports in the literature on subperiosteal transplantation of the 

experimental bone sarcoma. In the author’s experiment of subperiosteal transplantation 
the new bone formation and the metastasis to the lung were conspicuous findings. Also 

in the但 seof intramedullary transplantation, new bone has occurred in the areas where 

the tumor tissue has destroyed the bone cortex and invaded beneath the periosteum. How-

ever, more frequent and more intense occurrence of the new bone formation was demon-

strated in the study of transplantation beneath the periosteum. These facts are considered 

to be helpful for the elucidation of osteogen回isin bone sarcoma in man. 

BRUNSCHWIG has shown that transplantation of epidermoid carcinoma into the bone 

m訂rowcavity produced spicules of new bone as in osteogenic sarcoma10＞宇 MIYAGIand 

TANIGUCHI observed the formation of spicule-like new bone tissue in the intramedullary 

transferred HORIE’s sarcoma40・47l. TANIGUCHI also found osseous tissues in the metastatic 
tumor in the lung. However, as he suggested, these osseous tissues found in the pulmonary 

metastatic tumor were supposed to be non-tumorous. In the author’s study, HORIE’s sarcoma 
did not show any ossifying tendency in the metastatic pulmonary tumor. IKEDA, Kuzu-

OKA and others showed that transplantation of WALKER’s carcinosarcoma 256 into the bone 
marrow induced a sunray-stream of new bone2九札礼的． CONNER showed in his study of 

transplantation of bone sarcoma that the tumor cells formed radiating spicules of bone, 

while the tumor was confined between the periosteum and the cortex14>. As ¥:VEPHWADZE 

suggested, when BROWN-PEARCE carcinoma was inoculated subperiosteally and into the bone 

marrow, typical spicules were seen, as in the sclerosing sarcomas77l. These spicules re-

ported by many investigators are presumably produced by an osteogenic element of the 

penosteum. 

PHEMISTER expressed the view that two types of new bone may be formed, namely 

tumorous and non-tumorous, and it is usually possible to tell them apart in the roentgen-

ograms. Tumorous bone, either in the primary lesion or in the metastatic lesion, arises 

from tumor cells which possess an inherent tendency to ossify. Non-tumorous bone arises 

from osteoblasts of the normal bone in which the tumor develops. Non-tumorous new 

bone may arise either from the periosteum or the endosteum in the vicinity of the tumor. 

The new bone is of a spongy structure and very similar to the callus formed in healing 

fractures, resembling also to the new bone formed in osteomyelitis. Non-tumorous new 

bone may grow from the old cortex into the substance of the tumor and form a support-

ing framework, which radiates similary to tumorous new bone in ossifying sarcoma. In 
this case it may be difficult to distinguish it from tumorous new bone53>. 

Spicules of new bone may be formed by osteogenic elements of the normal bone in 

which the experimental tumor is implanted. This new bone exhibits frequently similar 

roentgenographic and histologic features as those which are found in osteogenic sarcoma 

in man. Nevertheless, when the original experimental tumor cells do not possess the capa-

city of ossification, the new bone is thought to be non-tumorous. 

In the author’s experiments trabeculae of new bone were formed in the extracortical 
portion of the tumor, growing out from the old cortex in the substance of the tumor and 

showing radiating or lamelled arrangement of bone trabeculae in which tumor cells were 
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never seen. Moreover, the original tumor cells have never presented any evidence of neo・

plastic osteoid and osseous tissue in the course of subctaneous transplantation over sixteen 

generations for one year. From these facts, the original tumor is defined as a specialized 

connective-tissue sarcoma which never forms neoplastic osteoid and osseous tissue in the 

course of evolution and the new bones formed in the tumor tissue during the course of 

the transplantation experiments is supposed to be non-tumorous. 

お1etastasis

Metastasis is one of the most characteristic signs of the malignant tumor and the 

malignancy of experimental tumor is generally accepted when the tumor metastasizes to 

other organs or tissues. Tumor cells in the metastatic lesion are equivalent to the cells 

of the primary lesion in regard to composition of genes, cytologic features, histologic find-

ings, and the mode of evolution. The histologic features of the metastatic lesion is, never-

theless, occasionally modified by the local stromal responces52>. 

There is a general agreement about the factors which influence the establishment of 

metastatic lesions. They are ; 1) infiltrating and destructive growth of primary tumor 

tissue, 2) release of the tumor cells from the primary lesion, 3) invasion of the tumoli 

cells into vessels, 4) active movement of the tumor cells in the vessels, 5) arrival and 

settlement of the tumor cells in other organs or tissues, and 6) development of the tumor 

cells in the other organs or tissues. The metastatic evolution may also be modified by 

the fuction of the reticuloendothelial system, the nutritive and circulating conditions, and 

the numbers of the tumor cells which proceed into the metastatic region60・51，日｝．

Occasionally metastasis is established in an extraordinary way of occurrence. Solitary 

metastasis or special affinity between tumor cells・ and the host organ (e.g. carcinoma of 

the prostate preferably metastasize to the bone) is not uncommon21>. The solitary meta-

stasis and the predilection of metastatic lesion四nnotbe explained by the circulating condi-

tions or the numbers of the tumor cells which invade the blood stream28•32•37•38·41•5.,69·73l. 

Also there is no general agreement about the relationship between the primary tumor and 

the metastatic tumor concerning the size and number. Moreover, it is a well known fa c t 

that intravenous injection of tumor cells results not always in metastasis to the lung58，’／ 

ZEIDMAN et al. were unable to establish a significant correlation between the size of the 

primary tumor and the number of lung metastasis81人 Wooo et al., on the contrary, sug-

gested that there was a positive correlation between the final size attained by the primary 

tumor in a given time and the number of lung metastases78>. 

In the author’s experiments two modes of transplantation were employed : transplanta-
tion of sarcoma into bone marrow and beneath the periosteum. High occurrence of meta-

stasis was expected in the intramedullary transplantation of sarcoma, because a considerable 

number of the tumor cells would be brought into the blood stream immediately after the 

transplantation. However, a higher incidence of metastasis was found, not in the trans-

plantation into the bone marrow, but in the transplantation beneath the periosteum. The 

only possible explanation for such an unexpected result is presumably that the develop-

ment of metastasis may not occur immediately after the implantation and that in case of 

subperiosteal implantation the tumor invades into the surrounding soft tissue, resulting in 
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rapid growth of the tumor followed by metastasis. 

SUMMARY 

1. Experimental production of bone sarcoma was attempted and 11 tumors (one 

osteogenic sarcoma and ten fibrosarcomas) developed in 33 rats. 

2. One of the fibrosarcomas has been successively transplanted in the subcutaneous 

tissue of rats of the same strain. Histologic examination revealed that the tumor was 

fibrosarcoma with poor differentiation. During the successive transplantation over sixteen 

generations for one ye1;lr, gross pathologic and histologic features of the tumor remained 

unchanged. 

3. Transplantation of the fibrosarcoma into the bone marrow and beneath the peri-
osteum was performed. A high rate of tumor take was proven in both series of experi-

men ts. 

4. New bone formation in the tumor tissue and the metastasis to the lung were con-

spicuous findings of the transplanted tumor in both series of experiments. However, a 

higher incidence of new bone formation and metastasis was found in the cases of trans-

plantation beneath the periosteum than in the cases of intramedullary tranasplantation. 

5. The new bone formed in the course of transplantation experiments is considered 
to be non-tumorous. 

6. This kind of fibrosarcoma is presumed conclusively to be one of the useful ma-
terials for the experimental study of bone sarcoma. 

7. Discussion was presented concerning the origin of the experimentally produced 
bone sarcoma and the biologic mechanism responsible for new bone formation in the tumor 

tissue and metastasis. 

The author is deeply indebted to Prof. Dr. TETSUO ho, Emerit Prof. Dr. E1sH1 Komo, nnd A"• JC. Prof. 
Dr. YosHJHIKO AKAHOSHI for their kind advice and encourngement throughout thi＂バud、λEthe same time the 
author j, grateful to Dr. SADA YOSHI T ANICUCHI and Mr. R vo1cm KASAI for their kind assぃtanee. 
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Fig. 4. C"e 207. Hem8tox.vlin and eosin, Fig. 5. Ca>e 207. Hematoxi !in and eosm, 

x 200. ×400. 

F1日、~ and 5. Photomicrographs of the tumor in （、＂＇e207. Lack of uniformity in the cells and cell nuclei, 
>pindle-shaped stromal cells. sarcomatous giant cells. and lack of 'i>t刊日開刷、

Fig. 7. Phot口micro巨mphof the tumor in 

（、九＂＇ 204. The stromal cell、arespindle-
shaped and highly anaplastic in an ＂＂＂州 ifi-
ed region. Hematoxylin and eosin, x JOO. 

Fig. K Case 204目 Hern；ιii＜州、Jinand en宍1n. Fig. 9. C.1"0 20 I. Hematoxylin and明トin.

x 100. ×200. 

トl怜 8and 9. Photomicrographs of the tumor in Case 204. New bone formation in the tumor. The世

11町、 boneconsist uf loosely woven bone trabeculae interspersed with loo昨 m出hedtumor cells which sh＜川
円 1<lc11n・ けim《xleratemalignancy. 
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Fig. 10. Photomicrograph of the tumor in Case 

204. Sarcomatous cells are differentiated in the 

direction of cartilage cells. Hemnto川 Jinand 

即日n,x 50. 

~ ·~ 
< 

Fig. 16. Photograph of a microscopic specimen 

。fthe tibia t'" 1 "'eek、afterthe implantation. 
Note the destruction けIcorti白 lbone and de-

velopment of the turnm ti"ue ben白 ththe peri-

osteum （→I. Hematoxylin and刷、In, x 2, 

Fig. 17. Photograph of a microscopic s戸c1men

of the 111ぞlit，、t‘＂
and eosin, x -! 
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Site of 

new bone 
formation 

Femoral 
condyle 

Tumor 

Fig. 19. Photograph けia micrcscopic specimen of the tibia after three w肘 b. Hematoxylin and 

帆J>ill，×2.

l<'ig. 20. Photomicrograph of sunray-stream-like 

日ew bone formation in the tumor ti出ue. He-

matuxylin and e<Jsin，× 100. 

・ ~ 哩S

Fig. 21. Photomicrograph of Horie's bone sir-

coma. Hematoxylin and eosin，×JOO. 
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、

日g.22. I<ぽ『1tgenogramof the tibiH made λt (¥¥"<l 

¥¥t't"k、afterthe intramedullary implantation nf 
Horie's、：1rconn. ~山te the extensive periosteal 

new bonト，

Tibia. 

Tu皿or

Tumor 

Fig. 26. Photograph of a microscopic specimen of the tibia taken at thrぞe"eek' after the im-

plantation. Both tibia and fibula are embedded in the tumor tissue. Hem:1to¥ylin and ecsin，×2. 
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品e‘、・h
Fig. 27. Photomicrograph of the tibia taken three weeks after the implantation. The cortex is erod吋，
thin, and atrophic. Hematoxylin and eosin，×20. 

尚 昆丘
園内・，（.j噌n~... ~ J" •• 

バム~；£·~？－.＂·とふ 」：”ー・同時，

Fig. 28. ×50. Fig. 29. x 100. 

Fil!'・ 28 and 29. Photomicrogrnphs of the new bon白日＂＂＇ mgout from the old cortex in radiatmg arrnnge-
ment. Hemntnxylin and e川 in.

Fig. 30. Phりtりmicrographof the 1ie＼、l bones m 

laminated arran耳目nent. H日natoxylinand eosin. 
x 200. 
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(* Written in Japanese.) 

和文抄録

骨腫療の実験的研究

-20 Methylcholanthrene骨髄内注入により発生せしめた骨腫療の病理一

京都大学医学部整形外科学教室（指導伊藤鉄夫教授）

渡辺 良

発癌性物質を用いて実験的悪性骨腫疹を作製する試

みは既に数多く行なわれているが，現在迄に作製され

た骨腫療は種々の点で人の悪性骨臆疹とは異って居

り，人の骨肉腫にみられる様なp レ線像組織像におけ

る多様性を示す実験麗療は未だ報告されていない．著

者は多核芳香環炭化水素 20-Methylcholanthreneの骨

髄内注入により Gifu-Donηu系ラッテに移植可能な実

験骨腫寄与を作製し，これを用いて種々の移植実験を行

なった．

l) 33匹のラッテの内ll匹に骨腫蕩の発生を認めた

（骨肉腫1.線維肉蔵10）.腫場発現に要した期間は22

週から47週に亘り，平均35週であった. II例の腫蕩の

うち2例（骨肉腫，線維肉腫 I）は centralorigin, 9 

例（線維肉腫）は parostealoriginのものと考えられ

る．

2）線維肉腫の 1伊jにお1、て鰍代皮下移値に成功し

た．本属疹は組織学的には未分化の線維肉腫で腫疹性

類骨組織又は骨組織を形成せずp 1年間16代にEる継

代移植によってその組織学的特性は変化しなかった．

移植陽性率は87.7%であった．

3）継代移植に成功した線維肉腫を同種ラッテの鹿

骨々髄内および骨膜下に移値した所，移値陽性率は骨

髄内移植68.6%，骨膜下移植76.0%であった．何れの

移植法においても麗疹内のspicula様骨新生と肺転移を

認めたが，骨膜下移簡の場合の方が骨髄内移槌の場合

よりもp 麗蕩内骨新生p 肺転移共に山本に認められ

た．肺転移率は骨髄内移植では18.0仏骨膜下移植で

は42.1%であった． 本移植実験において認められた

spicula様骨新生は腫疹細胞自体の骨形成によるもので

はなし腫蕩発育によって剥離された骨膜に主として

由来するものと思われる．何故なら本移植実験に用い

られた感傷細胞はその増殖の過程において腫疹性類骨

組織叉は骨組織を形成せず，従って腫疹細胞自作に骨

形成能はないと考えられるからである．本実験におい

て観察された骨新生は人の骨腫疹における骨新生ある

いは叩iculaの本態を解明するための手がかりのひとつ

となり得るものと思われる．

4) 著者の作製した線維肉腫は，移植率が大である

こと， F名横方法を考癒することにより肺転移率も高く

なる可能性があること，更に移値操作を一定にするこ

とにより動物の生存回数や局所腫疹の発育度をほぼ一

定にし得ると思われること，などにより実験骨腫疹の

有用な株のひとつとして使用し司ると考える．

（尚， 本論文の要旨は第95間近畿外科学会において

発表した）．


