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ABSTRACT Objective: To provide an important tool for the study of diagnose and treatment of prostate
cancer ( PCa) osseous metastasis and change of bone stress force on prostate cancer ( PCa) osseous me-
tastasis and a platform, which is more congruous to clinical process, for prevention and cure of neoplastic
bone metastases, and to carry out the construction and improvement of animal models of PCa with differ-
ent positional osseous metastasis in vivo. Methods: Different gradient concentrations of RM-1 cells were
inoculated into the cavity of left femoral bone or lumbar vertebra of mice (C57BL/6) respectively. The
change of mouse activity, tumor formation, tumor size and survival time were observed respectively. And
the femur tissue and spinal tissue were obtained from the mice after death. The gray value of iconography
were measured by imageological examination of femur tissue, and the final histopathological examination
were taken to determine the tumor type in both femur and spinal tissue. Results; The tumor growth could
be touched at the puncture site in all the mice after inoculated for 7 days. There were no obvious differ-
ences in the time of tumorigenesis, the rate of tumor growth and tumor size among the mice in the same
group (P >0.05). As the result, the construction femoral bone and lumbar vertebra metastatic models of
PCa had been confirmed by iconography and pathology detection. At the same time, the survival time of
the mice inoculated with low concentrations of PCa cells was obviously longer than that of high concentra-
tions of PCa cells ( at least 2 weeks longer). Conclusion: The animal models with different positional
osseous metastasis (limbs and axial skeleton) of PCa using the same PCa cells (RM-1) had been first
constructed successfully in our study. At the same time, a high success rate of construction of PCa animal
model with bone metastasis was obtained by femoral bone marrow cavity injection of PCa cells. The rate of
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tumor growth was rapid, animal survival time was appropriate, and the PCa animal model with bone me-
tastasis can be stably reproduced by our method. These animal models can be used to explore the patho-
genesis of different positional PCa bone metastasis and provide a new platform, which were more congru-
ous to clinical process, for prevention and cure of neoplastic bone metastases.

KEY WORDS Prostatic neoplasms; Models, animal; Extremities; Spine; Osseous metastasis
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Figure 1 Inoculation of RM-1 cells by femur
puncturing and lumbar puncturing
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Table 1 Bone metastasis in different concentrations of RM-1 cell
Group
Tumor formation Total
GA high concentration ~ GB Medium concentration ~ GC Low concentration GD Extremely low concentration
Yes 16 16 16 16 64
No 0 0 0 0 0
Total 16 16 16 16 64
T2 NI e AN M IR S A
Table 2 Types of bone metastasis with different concentrations of tumor cells
Types of b'one Group total
metastasis GA high concentration ~ GB Medium concentration ~ GC Low concentration GD Extremely low concentration
Osteoblastic 14 12 14 12 52
Osteolytic 2 4 2 4 12
Total 16 16 16 16 64

F3 CHHBERIL A B RM-1 QG R ARS AR (3 2s)

Table 3 Mental status after RM-1 cell inoculation in

each group of bone metastasis models (x +s)

The change time of mice after inoculation/d

Dispirited time Emaciation time

Group
Time of anorexia
GA high concentration 18.87 +0.83
GB medium concentration 19.00 =1.03"

18.87 +1.12%*
19.37 £1.30%* "

GC low concentration

GD extremely low concentration

23.00 +0.75 28.00 +0.75
22.87+1.12 28.00 +1.06
23.37 £0.91 29.00 £0.92
23.12 £0.83 28.00 £1.30

n=16; # P>0.05, compared with group GA; * P >0.05, compared with group GB; P >0.05, compared with group GC.

R4 HHRRIIA YR RM-1 £

LS5 35 SO0 HE L (% 2 5)

Table 4  Activity status after RM-1 cell inoculation in each group of bone metastasis models (x +s)

The state of change in mice after inoculation withRM-1/d
Group
Limping time Tumorigenesis time Left lower extremity paralysis time
GA high concentration 5.00 £0.75 7.00 +£0.92 14.00 +0.75
GB medium concentration 5.00 +0.92* 6.87 £0.83 13.00 £0.92
GC low concentration 4.75 £1.03%* 7.00 +£0.75 13.00 +£1.30
GD extremely low concentration 5.12 +£0.83%* 7.12 +£0.83 14.00 £1.19

n=16; # P>0.05, compared with group GA; * P >0.05, compared wit

h group GB; %P >0.05, compared with group GC.
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Table 5 The final tumor size in each group of bone metastasis models (n =16, x +s)

Group GA high concentration

GB medium concentration

GC low concentration GD extremely low concentration

(19 x15%)/2

Final size of tumor/mm®

(19 x16%) /2*

(18 x16%) /2%~ (20 x15%) /2% %

#P >0.05, compared with group GA; * P >0.05, compared with group GB; <P >0.05, compared with group GC.
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Figure 2 Growth curves of prostate cancer
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Figure 3 Intact femoral tumor in mice

4 IS TR AT LR

Figure 4 Dissection of femur tumors
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Figure 5 Results of X-ray examination of femur specimens
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Table 6 X-ray gray value of bilateral femur
in each group (n=16, x +5s)

Group Gray value/% Group Gray value/%
GAa 71.19 +£0.48 GAb 69.75 £0.73"
GBa 77.09 £0.94 GBb 75.75£1.38"
GCa 71.72 £0.36 GCb 70.94 +0.75%
GDa 73.59 £1.26 GDb 72.12 £1.454

#P <0.05, compared with group GAa; * P <0.05, compared with
group GBa; <P <0.05, compared with group GCa; AP <0.05, com-

pared with group GDa.

B 6 RN EES IR (HE x40) ,
i Sk s a1 e

Figure 6 The tumor cells are densely distributed both inside and
outside the femur (HE x40), the arrow shows prostate cancer

7 ASXBOER) KE(HE x40)
Figure 7  Self control of femur (normal) (HE x40)

B8 MR K, §ik iR (HE x40)
Figure 8 Tumor destroys whirlbone,as the arrow showing (HE x40)

B9 /N EEXOER) BEk (HE x40)
Figure 9  Self control of whirlbone (normal) (HE x40)
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Figure 10 Neoplastic osteogenesis in muscle fibers of spinal models,
as the arrow showing (HE x40)
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Figure 11 Tumor oppresses nerve tract, as the arrow showing (HE x40)
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