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ABSTRACT

Several recent studies demonstrated the potential of bioengineering using stem cells in
regenerative medicine. Adult mesenchymal stem cells (MSCs) have the pluripotency to
differentiate into cells of mesodermal origin, i.e., bone, cartilage, adipose, and muscle cells; they,
therefore, have many potential clinical applications. On the other hand, stem cells possess a self-
renewal capability similar to cancer cells. For safety evaluation of MSCs, in this study, we
tested tumorigenecity of canine adipose derived mesenchymal stem cells (cAD-MSCs) using
Balb/c-nu mice. In this study, there were no changes in mortality, clinical signs, body weights
and biochemical parameters of all animals treated. In addition, there were no significant changes
between control and treated groups in autopsy findings. These results indicate that cAD-MSC

has no tumorigenic potential under the condition in this study.
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Table 1. Summary of Body Weight Values of Female BALB/c-nu Mice Subcutaneously Inoculated with cAD-MSC in Tumorigenic Study

GROUP SUMMARY OF BODY WEIGHT (Unit: g)

Dosage in 0 (Control) 1x10* 1x10° 1x10° 1x10°(A431)
(cells/0.1ml/mouse) ~ MEAN S.D. N MEAN S.D. N MEAN S.D. N MEAN S.D. N MEAN S.D. N
0 22.16 + 1.217 10 22.12 1.167 10 2211 + 1.201 10 22.12 + 1.125 10 21.94 + 0.992 10
7 21.16 + 1.237 10 21.18 + 1.178 10 21.18 + 1.233 10 21.35 + 0.855 10 21.58 + 0.906 10
14 21.67 + 1.022 10 21.52 + 1.431 10 21.76 + 1.416 10 21.76 + 1.425 10 2211 + 1.046 10
21 21.63 + 1.162 10 22.06 + 1.445 10 22.12 + 1.000 10 21.71 + 1514 10 23.2* + 0.920 10
28 22.39 + 0.914 10 22.94 + 1.306 10 22.75 + 1.344 10 22.65 + 1.786 10 24.13* + 1.096 10
35 22.72 + 1.158 10 24.05 + 4.019 10 22.75 + 1.446 10 22.84 + 2.036 10 2471 + 1.283 10
42 23.09 + 1.382 10 23.62 + 1.421 10 23.64 + 1.440 10 23.37 + 1.734 10 24.83 + 0.986 10
49 23.99 + 1.179 10 2417 + 1.759 10 23.98 + 1.267 10 23.83 + 1.785 10
56 24.97 + 1.293 10 24.79 + 2.037 10 24.10 + 1.067 10 24.23 + 1.886 10 -
63 24.76 + 0.938 10 24.98 + 1.359 10 25.49 + 1.367 10 24.59 + 1.798 10
70 25.22 + 1.341 10 25.21 + 1.305 10 24.86 + 1.164 10 24.81 + 1.959 10 -
77 25.90 + 1.247 10 26.14 + 1.862 10 25.67 + 1.060 10 25.97 + 2.372 10 -
-% 84 25.39 + 1.289 10 25.51 + 1.370 10 24.73 + 1.138 10 24.96 + 1.940 10 -
§ 91 25.27 + 1.487 10 25.39 + 1531 10 25.36 + 1.327 10 25.23 + 1.824 10 -
g 98 25.80 + 1.489 10 25.69 + 1.637 10 25.54 + 1.428 10 25.47 + 1.833 10 -
E 105 26.82 + 1.452 10 26.83 + 1.817 10 26.42 + 1.671 10 26.50 + 1.934 10 -
§ 112 26.44 + 1.371 9 26.21 + 1.563 10 26.28 + 1.757 10 25.90 + 1.965 10 -
119 26.38 + 1.499 9 26.59 + 1.691 10 25.77 + 1.769 10 25.89 + 1.924 10 -
126 26.88 + 1.369 9 26.71 + 1.238 10 27.22 + 1.764 10 26.30 + 1.736 10 -
133 26.85 + 1.468 9 26.68 + 2.048 10 26.89 + 1.771 10 26.11 + 1.434 10 -
140 26.97 + 1577 9 26.82 + 1717 10 26.79 + 2.084 10 26.35 + 2.323 10 -
147 26.70 + 1.221 9 26.75 + 1.739 10 27.28 + 2431 10 26.27 + 2.044 10 -
154 27.83 + 1.649 9 27.26 + 2.170 10 27.52 + 2.232 10 26.62 + 1.677 10 -
161 27.01 + 1.788 9 26.89 + 1.642 10 27.66 + 2.145 10 26.25 + 1.339 10 -
168 26.88 + 1.562 9 26.88 + 1.875 10 27.14 + 2.524 10 26.33 + 1.159 10 -
176 26.45 + 2.428 9 26.84 + 1.967 10 27.31 + 2.387 10 26.37 + 1.496 10 -
181 26.71 + 3.177 9 27.04 + 1.874 10 27.58 + 2.618 10 26.60 + 1717 10 -
Body weight gain
0~181 4.77 + 2.578 9 4,92 + 1.677 10 5.47 + 2.739 10 4.48 + 1.322 10 -

S.D., Standard Deviation

N, Number of Animals

*, Significantly different from the control group; p<0.05

a, Animals were inoculated with A431 cell line at 4th days after inoculation CADMSC and sacrificed at 42th day



Table 2. Summary of Tumor Volume Values of Female BALB/c-nu Mice Subcutaneously Inoculated with cAD-MSC in Tumorigenic Stu

GROUP SUMMARY OF TUMOR VOLUME (Unit : mm)

Dosage in 0 (Control) 1x10* 1x10° 1x10° 1x10°(A431)*

(cells/0.1ml/mouse - MEAN SD. N  MEAN SD. N  MEAN SD. N  MEAN SD. N  MEAN SsD. N
3 ND 10 ND 10 ND 10 ND 10 000 + 000 10
7 ND 10 ND 10 ND 10 ND 10 1295 + 846 10
10 ND 10 ND 10 ND 10 ND 10 2812 + 2005 10
14 ND 10 ND 10 ND 10 ND 10 80.08 + 5535 10
17 ND 10 ND 10 ND 10 ND 10 10903 + 6800 10
21 ND 10 ND 10 ND 10 ND 10 19274 + 11490 10
24 ND 10 ND 10 ND 10 ND 10 22543 + 14315 10
28 ND 10 ND 10 ND 10 ND 10 38461 - 31981 10
31 ND 10 ND 10 ND 10 ND 10 45894 + 36047 10
35 ND 10 ND 10 ND 10 ND 10 44990 + 42193 10
38 ND 10 ND 10 ND 10 ND 10 77031 + 98070 10
42 ND 10 ND 10 ND 10 ND 10 64840 + 57138 10
45 ND 10 ND 10 ND 10 ND 10 -
49 ND 10 ND 10 ND 10 ND 10 -
52 ND 10 ND 10 ND 10 ND 10 -
56 ND 10 ND 10 ND 10 ND 10 -
60 ND 10 ND 10 ND 10 ND 10 -
63 ND 10 ND 10 ND 10 ND 10 -
67 ND 10 ND 10 ND 10 ND 10 -
70 ND 10 ND 10 ND 10 ND 10 -
74 ND 10 ND 10 ND 10 ND 10 -
77 ND 10 ND 10 ND 10 ND 10 -
81 ND 10 ND 10 ND 10 ND 10 -

S 84 ND 10 ND 10 ND 10 ND 10 -

‘—3“ 88 ND 10 ND 10 ND 10 ND 10 -

o

£ 91 ND 10 ND 10 ND 10 ND 10 -

g 95 ND 10 ND 10 ND 10 ND 10 -

2 98 ND 10 ND 10 ND 10 ND 10 -

= 102 ND 10 ND 10 ND 10 ND 10 -
105 ND 10 ND 10 ND 10 ND 10 -
109 ND 10 ND 10 ND 10 ND 10 -
112 ND 9 ND 10 ND 10 ND 10 -
116 ND 9 ND 10 ND 10 ND 10 -
119 ND 9 ND 10 ND 10 ND 10 -
123 ND 9 ND 10 ND 10 ND 10 -
126 ND 9 ND 10 ND 10 ND 10 -
130 ND 9 ND 10 ND 10 ND 10 -
133 ND 9 ND 10 ND 10 ND 10 -
137 ND 9 ND 10 ND 10 ND 10 -
140 ND 9 ND 10 ND 10 ND 10 -
144 ND 9 ND 10 ND 10 ND 10 -
148 ND 9 ND 10 ND 10 ND 10 -
151 ND 9 ND 10 ND 10 ND 10 -
155 ND 9 ND 10 ND 10 ND 10 -
158 ND 9 ND 10 ND 10 ND 10 -
162 ND 9 ND 10 ND 10 ND 10 -
165 ND 9 ND 10 ND 10 ND 10 -
169 ND 9 ND 10 ND 10 ND 10 -
172 ND 9 ND 10 ND 10 ND 10 -
176 ND 9 ND 10 ND 10 ND 10 -
179 ND 9 ND 10 ND 10 ND 10 -
181 ND 9 ND 10 ND 10 ND 10 -

S.D., Standard Deviation N, Number of Animals ND, Not Detected

a, Animals were inoculated with A431 cell line at 4th days after inoculation CADMSC and sacrificed at 42th day



Table 3. Tumor Incidence Rate of Female BALB/c-nu Mice Subcutaneously

Inoculated with cAD-MSC in Tumorigenic Study

Test Item (cells?(?. sla:r?IE!/rir:]ouse) No. of animals  No. of tumor bearing mice ~ Tumor incidence rate (%)
PBS 0 10 0/10 0

cAD-MSC 1x10* 10 0/10 0

cAD-MSC 1x10° 10 0/10 0

cAD-MSC 1x10° 10 0/10 0
A431 1x10° 10 10/10 100




Table 4. Summary of Absolute Organ Weight Values of Female BALB/c-nu Mice Subcutaneously Inoculated with cAD-MSC
in Tumorigenic Study

GROUP SUMMARY ORGAN WEIGHT(Unit : g)

Dosage in 0 (Control) 1x10° 1x10° 1x10° 1x10°(A431)

(cells/0.1ml/mouse)

ltems MEAN sD. N  MEAN SD. N  MEAN sD. N  MEAN sD. N  MEAN sD. N
Necropsy 26.03 + 303 10 26.28 + 184 10 2657 + 252 10 2570 + 176 10 26.64 + 313 10
Body weight
Spleen 01216 + 00257 10 01437 + 00362 10 02157 + 02587 10 01221 + 00304 10 01424 + 00414 10
Liver 12214 + 04315 10 10702 + 04529 10 13227 + 05083 10 11365 + 01989 10 12814 + 04687 10
Kidney(L) 01838 + 00401 10 01763 + 00138 10 01768 + 00323 10 01601 + 00168 10 01715 + 0.0158 10
Kidney(R) 01741 + 00388 10 01752 + 00155 10 01808 + 0.0286 10 01644 + 00152 10 01768 + 0.0233 10
Heart 01307 + 00161 10 04291 + 00119 10 01307 + 00129 10 01251 + 00092 10 01468 + 0.0168 10
Lung 01719 + 00134 10 01658 + 00137 10 01753 + 00266 10 01627 + 00268 10 01522 + 00241 10

S.D., Standard Deviation
N, Number of Animals

# Significantly different from the control group; p<0.05



Table 5. Summary of Relative Organ Weight Values of Female BALB/c-nu Mice Subcutaneously Inoculated with cAD-MSC

in Tumorigenic Study

GROUP SUMMARY ORGAN WEIGHT (% BODY WEIGHT)

Dosage in 0 (Control) 1x10* 1x10° 1x10° 1x10°(A431)

(cells/0.1ml/mouse)

ltems MEAN sD. N  MEAN SD. N  MEAN sD. N  MEAN sD. N  MEAN sD. N
Necropsy 26.03 + 303 10 26.28 + 184 10 2657 + 252 10 2570 + 176 10 26.64 + 313 10
Body weight
Spleen 05318 + 02425 10 05434 + 01091 10 07638 + 0.7809 10 04731 + 01034 10 0481 + 01633 10
Liver 46510 + 15267 10 40829 + 17271 10 48885 + 1.3086 10 43983 + 05027 10 44199 + 18961 10
Kidney(L) 07059 + 01173 10 06724 + 00508 10 06643 + 0.0862 10 06229 + 00528 10 06075 + 01689 10
Kidney(R) 06730 + 01382 10 06668 + 00384 10 06797 + 0.0744 10 06399 + 00444 10 06198 + 01702 10
Heart 05036 + 00468 10 04915 + 00299 10 04927 + 0.0332 10 04873 + 00263 10  05539° + 00526 10
Lung 06675 + 00852 10 06323 + 00519 10 06597 + 0.0695 10 06311 + 00800 10 05733 + 00725 10

S.D., Standard Deviation
N, Number of Animals

4 Significantly different from the control group; p<0.05
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Figure 1. Body Weight Changes of Female BALB/c-nu Mice Subcutaneously
Inoculated with cAD-MSC in Tumorigenic Study
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Figure 2. Tumor Volume Changes of Female BALB/c-nu Mice Subcutaneously
Inoculated with cAD-MSC in Tumorigenic Study
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