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Human fibroblasts were developed for cellular therapy with the aim of correcting of depressed scars, but
the safety of that in vivo is unclear. In this study, we assessed the safety of human fibroblasts by
investigating the tumorigenicity, 13-week toxicity and through distribution studies. In the tumorigenicity
test, nude mice were divided into three dosage level treatment groups with a negative/positive control
group. At 6 months after intradermal transplantation, all of the treatment groups showed no development
of a nodule on the injection sites and organs. Toxicity studies were performed using ICR and BALB/c mice
for 13 weeks. The mice were divided into three dosage level treatment groups with a control and a
syngeneic group. There was no treatment-related effect on clinical signs, mortality, body weight, food/
water consumption, hematology, serum biochemistry, urine, necropsy findings and histopathological
findings in any groups. These results suggest that the no-observed-effect level (NOEL) of the human
fibroblasts was greater than 7.5x107 cells/kg for mice. In the distribution study, groups were treated with
fibroblasts labeled with a fluorescent dye (CM-Dil) at low and high doses with a control and a syngeneic
group. At 24 hours, a large percentage of the labeled fibroblasts were observed at the dermal layer. At 3
months, fluorescence of the labeled fibroblasts continued to be observed. Other tissues were not
detected the fluorescence at any time. These studies demonstrate that the safety of human fibroblasts is
reasonable with no toxic effect, no tumorigenicity and retention in the dermis. Our studies define
preclinical safety testing standards relevant to the development of cellular therapeutics.
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Figure 1. Tumor incidence rate of female BALB/c-nu mice
intradermally treated with human fibroblasts in the
tumorigenicity study.
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Figure 2. Body weight changes of male (left chart) and female (right chart) mice intradermally treated with human fibroblasts in the
13-week toxicity study.

13% 5444

AE B A GAEE B AR F A9ED
2 oE A PN Algels BAUA Aotk wH B oISk AakTable 1): FAE A R fo
29 QYBHoRE £ ASY Rz 1N B @ wsbh BAEA gskom, PR A§Y ol
o 2FAFE 145471, 18eA Fod 1253A45E 14 - leukocytes &E-(2.67x10%/ul vs 5.42x10%/ul)ell A1
FANA A7) Fel belvk BAEE A BANG fel@ Sk #BHUCH, eosinophis FHBO v
ouf ol 47 AT FALE AW Ao ARE  11%elA #elF avh BREYL. 18F Tz
o 7 ool B AQEEe] @ Folgkn AFHE F A MCHC F2(G40 vs 31.3gdUolA felsh 24t

N

b dEEA] gkt

o

A5, AEod 5 AFEA] L9t ZZE ATHP<0.05).

AFHsHFigure 2): AFEDS o2s b A A HAAYSIEHE FHAMTable 2): 719 AH§ 8% Fo
oM AF7|7F B9t R Hwsle] Foldk AFe F 0 9 ALT SEQ5IUL vs 17 IU/LIA 213 7H47) 3
7He BEEA et ZAE)gom, 7T Fold) 87 FoiFe] d #3E

(109.3 vs 113.0 vs 113.2mmol/L)ellA Felst F7171,

ABRHE, ABES L ABRTE: ABAAZTNN 78 B2 Na &2(149.9 vs 152.0 mmol/L)ol A &
= A AEF Folzeld Fol 23/ @4.57:0219 vs - 7 7P BZEAT. G| As AEF T
3.940.302 goll Wizl wiste] fFoldh vt wEs TP 548 vs 5.0 g/dlelr Foldt 3717 A& Fo
ATHP<0.05). fle] A-golle A7 5 izt v o 8 S308% Foe] CRE @5(047 vs 039 vs

PN

st fo g S %%EW ekokth, 0.40 mg/dL)ellA] f-eJgh 7haart AFEon, T8
AlREEANNE T Ag Fo] 27Ad & £ R &% TP K FE(4.83 vs 5.29 vs 5.33

70.05 vs 0.02g0NA Freldk ezt AEEIJL, & mmol/lelA Felg S7HF AEEH A

78] Ae T 5FAldle ALY FoF B 18T F

o340.00 vs 0.05 vs 0.06 ol 23t Z77 #2= ‘—%W 2 AL 1374 wAE AAE A, o

Ak 7o erAols A&F FIE0.04 vs —0.02g°  F A FEAN thxel] Hgl] Sold &k wiske #F

A el A AEE A g %i‘ii ™, AN AlRAEZL €]k Solgt
AR QTSN E FAAA T 23R & o Wshe #EY S QIrh

(10198 vs 183.96 golA Frolgt F77h AT
A2 Aol e tixzaat vlatste] fold Fito] & g
ZEA it %

BIIAZE HAR DAFIAS A A A"
2242 Fold & A AN tixzzel viste] 2o
3 S A U

=THAE: AR E AdEES

=
=
A FRAeA AR71ZE E]E izt vlaste] feldk 5 FHLZ(Table 3): 70 A&F Folxt 2eoA 2|

Lab. Anim. Res. | June, 2010 | Vol. 26, No. 2



186

Hyung Jun Choi et al.

Table 1. Summary of the hematological values of mice intradermally treated with human fibroblasts in the 13-week toxicity study

Dosage in

(lsikg BW) (Co?]trol) 7.5x10° 7.5x10° 7.5x107 (s;hZX;nZic)

ems
Leukocytes (10%uL) 3.32+1.479 4.96+0.479 2.85+0.969 3.39+1.316 2.16+0.412
Erythrocytes (10%/uL) 7.840.43 7.9+£0.19 7.6+£0.47 8.21+0.59 8.9+0.62
Hemoglobin (g/dL) 11.240.74 11.54£0.20 11.04£0.41 11.941.03 12.8+1.03
Hematocrit (%) 33.7£2.18 35.6+0.69 33.9+1.90 37.0+4.07 42 1+£3.11
Platelets (10%/uL) 953+140.0 1087+78.6 9451+65.3 1018+83.3 669+131.5

° MCV (fl) 43.6+3.11 45.4+1.43 44 5+1.57 45.3+2.75 47.6+0.63

g MCH (pg) 14.410.18 14.7+£0.45 14.5+0.43 14.6+0.54 14.4+0.54
MCHC (g/dL) 33.2+2.40 32.4+0.73 32.6+0.64 32.3+1.30 30.3+0.80
Neutrophils (%) 6.7+1.56 7.4+2.06 12.7£5.84 10.0+4.10 12.4+5.73
Eosinophils (%) 3.1£1.99 1.2+0.56 2.840.77 26+1.11 5.4+2.80
Basophils (%) 0.410.11 0.3+0.12 0.31£0.12 0.31£0.12 0.4+0.09
Lymphocytes (%) 83.5+2.51 85.5+1.62 76.4+6.49 79.9+5.49 74.2+4.19
Monocytes (%) 4.7+0.92 4.4+0.32 5.7£0.76 5.5+1.75 5.6+1.25
Leukocytes (10%/pL) 2.67+1.006 5.42°+1.037 3.77+1.805 2.55+0.733 3.95+1.482
Erythrocytes (105/uL) 7.740.24 7.7£0.37 7.910.29 8.010.64 8.4+0.32
Hemoglobin (g/dL) 11.21£0.05 11.74£0.68 11.74£0.81 11.541.23 12.4+0.53
Hematocrit (%) 32.9+1.83 35.7+3.05 35.9+2.30 36.7+3.43 39.1+1.09
Platelets (10%/uL) 896+144.6 869+131.3 1011+£98.7 989+115.1 638+28.6

@ MCV({fl) 42.7+3.25 46.4+1.94 45.1+2.32 46.0+1.16 46.6+0.62

E MCH (pg) 14.51£0.45 15.3+£0.30 14.7£0.75 14.4+0.46 14.7£0.11

£  MCHC (g/dL) 34.0+1.84 32.9+1.08 32.7+0.49 31.3°+0.80 31.7+0.64
Neutrophils (%) 8.415.42 8.2+2.16 9.6+2.10 10.3+2.83 13.1+1.81
Eosinophils (%) 3.0£1.71 1.12+0.24 1.5+0.67 2.0+0.67 2.3+1.21
Basophils (%) 0.310.13 0.410.16 0.410.11 0.210.09 0.31£0.11
Lymphocytes (%) 81.0+4.63 84.6+3.09 82.1+3.38 79.8+3.55 77.1+2.15
Monocytes (%) 5.510.83 4.6+1.17 5.2+1.00 6.311.23 5.510.91

All values are expressed as mean+SD, n=5

#Significantly different from the control group; P<0.05.
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Table 2. Summary of the serum biochemical values of mice intradermally treated with human fibroblasts in the 13-week toxicity

study
Dosage in 0 7.5x107
(cells/kg B.W.) 7.5x10° 7.5x10° 7.5x10” .
Items (Control) (Syngeneic)
Urea Nitrogen (mg/dL) 27.946.02 29.845.06 29.743.74 28.5+3.05 28.94+4.36
Cholesterol (mg/dL) 145+26.8 131+27.8 149+23.9 144+23.4 130+14.8
Total Protein (g/dL) 4.7+0.28 4.7+0.35 4.8+0.25 4.7+0.11 4.8+0.10
Albumin (g/dL) 1.5£0.07 1.54£0.14 1.6£0.09 1.5+£0.08 1.6+£0.03
Total Bilirubin (mg/dL) 0.1+0.06 0.1+0.04 0.1£0.05 0.1+£0.04 0.0+0.04
Alkaline Phosphatase (IU/L) 37+£10.5 38+11.1 35+7.6 40171 8316.0
Aspartate Aminotransferase (IU/L) 54+16.9 48+13.5 49+9.0 41149 54+29.9
° Alanine Aminotransferase (IU/L) 25+10.0 19+4.9 20+5.8 17°4£2.2 29+9.7
g Creatinine (mg/dL) 0.5+0.17 0.410.08 0.4+0.06 0.4+0.05 0.3+0.05
Triglycerides (mg/dL) 67+41.0 45+18.4 52+18.0 50+23.3 62+27.7
Glucose (mg/L) 173+35.9 1704+29.4 178+19.2 187+30.4 173+15.8
A/G ratio 0.5+0.03 0.5+0.06 0.5+0.03 0.5+0.03 0.5+0.00
Potassium (mmol/L) 5.65+0.367 5.76+0.527 5.62+0.379 5.85+0.568 5.7540.355
Chlorine (mmol/L) 109.3+3.25 111.912.68 113.0°+1.91 113.2°£1.48 119.54¢1.15
Calcium (mg/dL) 8.310.29 8.5+0.22 8.410.24 8.2+0.29 8.4+0.23
Phosphorus (mg/dL) 6.5+0.66 6.0+0.86 6.4+0.70 6.4+0.53 5.7+0.76
Sodium (mmol/L) 149.9+2.39 150.4+1.03 151.5+0.95 152.0°£1.89 153.9+1.12
Urea Nitrogen (mg/dL) 23.344.23 25.345.29 23.045.67 23.245.49 23.914.47
Cholesterol (mg/dL) 90£16.3 93£19.7 101x13.7 102+15.5 8948.0
Total Protein (g/dL) 4.8+0.17 4.810.14 4.910.18 5.0°+0.20 4.7+0.15
Albumin (g/dL) 1.6+0.06 1.6+0.07 1.7£0.08 1.6£0.07 1.6+0.08
Total Bilirubin (mg/dL) 0.0+0.05 0.0+0.05 0.0+0.05 0.1+0.05 0.0+0.03
Alkaline Phosphatase (IU/L) 66+11.3 80+31.2 61+13.8 70+20.2 92+4.7
Aspartate Aminotransferase (IU/L) 60+8.8 57+8.1 54452 57+10.9 80+28.2
©  Alanine Aminotransferase (IU/L) 18+2.2 20+3.1 17£2.9 17£2.0 38+19.1
E Creatinine (mg/dL) 0.47+0.07 0.39°10.06 0.40°1£0.05 0.44+0.05 0.47+0.13
L Triglycerides (mg/dL) 671215 75+48.6 79148 .4 63+30.4 86429.7
Glucose (mg/L) 182+15.1 198+36.6 203+24.8 189+24.7 181£35.7
A/G ratio 0.5+0.00 0.5+0.00 0.5+0.00 0.5+0.00 0.5+0.00
Potassium (mmol/L) 4.83+0.302 5.11+0.212 5.29°+0.465 5.33°+0.349 5.55+0.369
Chlorine (mmol/L) 115.0+£2.10 116.81£2.78 115.9+1.88 115.0+1.68 120.7+1.48
Calcium (mg/dL) 8.1+0.35 8.310.12 8.1£0.23 8.0+0.42 8.1+0.21
Phosphorus (mg/dL) 6.4+1.76 6.0+0.99 6.3+0.96 6.9+0.69 6.2+0.83
Sodium (mmol/L) 150.0+1.32 149.7+1.76 150.0+1.62 150.9+1.79 152.1+£1.90
All values are expressed as mean+SD, n=10
Significantly different from the control group; P<0.05.
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Table 3. Summary incidence of the gross findings of mice intradermally treated with human fibroblasts in the 13-week toxicity study

Sex Male Female
Posage n (celiska BW) 0 75x10° 7.5x10° 7.5x107 1) 0 75405 75x10° 75x107 [2¥10
Tissue/Observation (Control) (Syngeneic)(Control) (Syngeneic)
Skin
scab around genitalia 0 2 0 0 0 0 0 0 0 0
Seminal vesicle/Coagulation gland
atrophy 0 1 0 0 0 0 0 0 0 0
Kidney
cyst 1 0 0 0 0 0 0 0 0 0
atrophy 1 0 0 0 0 0 0 0 0 0
Preputial gland
cyst 1 1 0 0 0 0 0 0 0 0
Mammary gland
subcutaneous, mass 0 1 0 0 0 0 0 0 0 0
Uterus
uterine horn, cyst 0 0 0 0 0 0 1 0 0 0
Ovary
cyst 0 0 0 0 0 0 1 1 0 0
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Table 4. Summary of the absolute organ weight values of mice intradermally treated with human fibroblasts in the 13-week toxicity

study
Dosage in 0 7.5x107
(cells/kg B.W.) 7.5x10° 7.5x108 7.5x107 .
ltems (Control) (Syngeneic)
Necropsy B.W. 40.762+4.0029 41.344+3.6593 44 974+3.6543 42.974+2.0398 30.104+1.1436
Liver 1.7901+0.16666 1.7511+£0.27671 1.8204+0.22916 1.7679+0.18372 1.2883+0.07363
Spleen 0.1055+0.01088  0.1369+0.10339 0.1171+0.01905 0.1218+0.03607  0.1047+0.00763
Kidney (R) 0.3868+0.03910  0.3332+0.04844  0.3847+0.04270  0.3762+0.07540  0.2558+0.01737
Kidney (L) 0.3397+0.10191 0.3352+0.04346  0.3772+0.04318  0.3754+0.05737  0.2552+0.02100
Adrenal gland (R) 0.0022+0.00078  0.0018+0.00029 0.0014°+0.00036  0.0023+0.00087  0.0016+0.00037
% Adrenal gland (L) 0.0019+0.00067  0.0017+0.00051 0.0018+0.00054  0.0019+0.00033  0.0017+0.00054
= Testis (R) 0.1227+0.01143 0.1356+0.03263  0.1279+0.02309  0.1410+0.02902  0.0869+0.00636
Testis (L) 0.1166+0.01088 0.1336+0.02572 0.1220+0.02002  0.1340+0.02722  0.0871+0.00601
Thymus 0.0265+0.00761 0.0236+0.00891 0.0252+0.00560  0.0264+0.00644  0.0329+0.00628
Heart 0.2007+0.01231 0.1952+0.01432 0.2072+0.01557 0.2116+0.01665 0.1601+0.00675
Lung 0.2187+0.01975  0.2200+0.02618 0.2294+0.02111 0.2240+0.03275  0.1739+0.00676
Brain 0.5278+0.03416  0.5284+0.02479  0.5207+0.02861 0.5158+0.03345  0.4621+0.01730
Pituitary gland 0.0022+0.00119 0.0019+0.00078  0.0023+0.00077  0.0025+0.00065 0.0011+0.00043
Necropsy B.W. 29.766+2.1488 31.732+4.7132 32.533+4.2496 29.952+1.6575 22.826+0.8165
Liver 1.510040.18402 1.4322+0.25739 1.4174+0.24199 1.2905+0.15086 1.0378+0.10895
Spleen 0.1267+0.02137 0.1127+0.02482 0.1143+0.01428 0.1107+0.01865 0.1043+0.00845
Kidney (R) 0.2344+0.02964 0.2211+0.02669 0.2072+0.02336  0.2013°+0.02411 0.1532+0.01738
Kidney (L) 0.2319+0.02718  0.2200+0.02989  0.2056+0.02367 0.1937°+0.02295  0.1521+0.01735
o Adrenal gland (R) 0.0032+0.00078  0.0034+0.00058  0.0034+0.00081 0.0032+0.00081 0.0038+0.00046
© Adrenal gland (L) 0.0034+0.00102  0.0036+0.00095  0.0036+0.00082  0.0036+0.00102  0.0038+0.00051
E Ovary (R) 0.0141+0.00378  0.0137+0.00429  0.0164+0.00954  0.0129+0.00291 0.0087+0.00226
Ovary (L) 0.0134+0.00471 0.0137+0.00452 0.0140+0.00296  0.0128+0.00264  0.0090+0.00186
Thymus 0.0314+0.00655  0.0307+0.00858  0.0363+0.00957  0.0328+0.00830  0.0302+0.00515
Heart 0.1548+0.01067  0.1483+0.01253  0.1534+0.01285  0.1436+0.00928  0.1217+0.00795
Lung 0.2033+0.03259  0.2024+0.01867  0.2107+0.02600  0.1897+0.01596  0.1683+0.03073
Brain 0.5660+0.02970  0.5328+0.03978 0.5164°+0.01997 0.5243°+0.03318  0.4573%0.02700
Pituitary gland 0.0021+0.00079  0.0025+0.00101 0.0027+0.00082  0.0026+0.00051 0.0016+0.00079
All values are expressed as meantSD, n=10
Significantly different from the control group; P<0.05.
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Table 5. Summary of the relative organ weight values of mice intradermally treated with human fibroblasts in the 13-week toxicity study

Dosage in

(slisig BN, (Co?]tml) 7.5x10° 7.5x10° 7.5x107 (S;'rf;;?;ic)
Liver 4.407440.37572  4.2472+0.68045 4.0524+0.42968  4.1148£0.39717  4.2811+0.21926
Spleen 0.2615+0.03979  0.3333+0.25253  0.2616+0.04547  0.2846+0.08752  0.3482+0.02867
Kidney (R) 0.9580+0.14322  0.8092+0.12505  0.8599+0.11004  0.8762+0.17409  0.8512+0.07282
Kidney (L) 0.8234+0.23827  0.8139+0.10962  0.8418+0.10106  0.8754+0.14099  0.8487+0.07948
Adrenal gl. (R) 0.0053+0.00210  0.0045+0.00083 0.0031°+0.00088  0.0054+0.00199  0.0052+0.00130
° Adrenal gl. (L) 0.0047+0.00174  0.0043+0.00136  0.0040+0.00108  0.0045+0.00074  0.0055+0.00179
g Testis (R) 0.3029+0.03427  0.3297+0.08319  0.2849+0.05186  0.3282+0.06661 0.2886+0.01859
Testis (L) 0.2875+0.03110  0.324910.06666  0.2723+0.04779  0.311610.06120  0.2894+0.02088
Thymus 0.0643+0.01552  0.0570+0.01997  0.0559+0.01079  0.0609+0.01226  0.1096+0.02202
Heart 0.4973+0.06634  0.4745+0.04620  0.4628+0.04435  0.492940.03958  0.5321+0.02012
Lung 0.5388+0.04699  0.5331+0.05693  0.5120+0.05202  0.521640.07454  0.5779+0.01863
Brain 1.30311£0.12197  1.2847+0.10116  1.1638°+0.10608  1.2024+0.08977  1.5366+0.07300
Pitui gl. 0.0056+0.00296  0.0046+0.00166  0.0052+0.00173  0.0058+0.00147  0.0036+0.00147
Liver 5.0767+0.53478 4.5122°+0.46906 4.3447°+0.33141 4.3048°£0.40825  4.5397+0.36554
Spleen 0.4246+0.05509 0.3569°+0.07185 0.3538°+0.04581 0.3690+0.05488  0.4566+0.02726
Kidney (R) 0.7899+0.10581 0.7030+0.08251 0.6453°+0.10106 0.6718°+0.06802  0.6705+0.06607
Kidney (L) 0.7822+0.10155  0.6986+0.08591 0.6385°+0.08979 0.6467°£0.06338  0.6655+0.06240
Adrenal gl. (R) 0.0108+0.00250  0.0109+0.00282  0.0107+0.00274  0.01094£0.00320  0.0166+0.00228
o Adrenal gl. (L) 0.01164£0.00346  0.0116+0.00397  0.0114+0.00286  0.0122+0.00384  0.0166+0.00234
£ Ovary (R) 0.0472+0.01197  0.04404£0.01504  0.051440.03374  0.04331£0.01102  0.0381+0.00941
& Ovary (L) 0.0452+0.01522  0.0436+0.01383  0.0432+0.00835  0.0427+0.00962  0.0394+0.00829
Thymus 0.1057+0.02227  0.0970+0.02412  0.1109£0.02395  0.109740.02702  0.1326+0.02355
Heart 0.5214+0.04078  0.4727+0.05139  0.4772+0.06159  0.4808+0.04046  0.5337+0.03907
Lung 0.6860+0.12016  0.6466+0.08533  0.6580+0.12504  0.6359+0.07578  0.7358+0.12210
Brain 1.90931£0.15899 1.7064°t0.24086 1.6069°+0.17705  1.7546+0.13659  2.0028+0.08342
Pitui gl. 0.0070+£0.00270  0.0077+0.00310  0.0084+0.00238  0.0086+0.00203  0.0068+0.00339
All values are expressed as mean+SD, n=10
Significantly different from the control group; P<0.05.
o 59 M tig IS v|wetr] flste] BABL/c  al, 2006), T3 bioluminesence imaging(Vilata et al.,
moused| X EE& MEES FFvRe-2o] U] Foste]  2008), MRI (Bulte et al, 20024} PET (Adonai et al.,
e AAS Az, AEZEe] AOIE(CR vs BALBO #2002 5 Audy Aule 243 By Sol tod
T Slck. 58] AlfropilEe] RIAY

Ho AREA Folo] o E4sts sl wa

HEZROZ

= '_|—-

A sttt

A 135

E/k-]/\] ks3] 7ﬂ,+

7+

_]
1_.1__ =l

Q17F AFolAlES] ICR mouse®]]
Frotrlaze] Fa) &

(NOEL)Z 7.5x107 cellskg BW. ¢4 Aoz sAgher).

4% AEe] Aot Ak ¥

O REREE )

oE A7I1Ze] olF % £t 5ol Y A= FErd

ol 41 €]
Ngel pose
A&
2001;

HT—/R}-

et al,
2003) ,

At W (Allers et al.,

BExAgo g Hrgh
o|Ag AMEE
=3 geolsle W (Hebda et al,
Moeller et
FH9AEE Al olF vl HEE
2004; Thompson et al,

T ek A2

AFA ] 22
dyez @Aste] d
1999; Ferrari

al, 2003; Sandulache et al.,

2005), enhanced green fluorescent protein (eGFP)e] &

g Rl ®WH(Meyerrose et al, 2007),
5o] gene®| FAE F3F PCR (Vilata et al,
in situ hybridization % (Cho et al,

Lab. Anim. Res. | June, 2010 | Vol. 26, No. 2

o] M| 2 2]
2008) %

2002; Benten et

e Fal AAEL

E719] CM-DilZ A Xure 4

FoMZE -
4

ko] BAVZMES AT AR FFHAMAL
#23t 7£3o] Adti(Hebda et al,
et al, 2003). £
FFe Hrrshr] flsked

onj, Hejol= A

SO

HAE WE F

17 AR

AT o] e kel gzt B
Qapge] 1eg o] AT, We
oz 7o TjF w3} Hgo] Bt

el 7 8-3H(4.5x107 cells/60kg) ‘34 135
a
[e)

Fo Aesto] AFF FoIT(7.5x

10
g FAZ(7.5x10 cellskg W)—%
Fulo] FEA|(Ringer’s solution)ihe: F

AE 27t BE
o2 gk /‘a‘%‘@]’ﬂ 24
=

FAL d
ofske it

Z o]Z

1999; Sandulache
SoblEe] AW #
AAgE ICR mouses °]—9~6P
FAFLE A xybol F33FEA (CellTracker™CM-DiE 3F
5 PPAnFos DA uhy

4m

o 3 *

o H

agleon A

Rl

—a}o] A=h=1 xﬂ Z]-?ﬂ—

Wl glgiek. o

=AY o
> cells’kg B.W) 2

|



Safety of human fibroblasts in mice

191

Table 6. Summary incidence of the microscopic observations of mice intradermally treated with human fibroblasts in the 13-week

toxicity study

Male

Female

Dosage in (cells’kg B.W.)

Tissue/Observation 0 75¢10° 75x10° 7.5x107 10| O 75 405 754108 7.5x107 /510
(Control) (syngeneic) (Control) (syngeneic)

Liver

Number examined 10 10 10 10 10 10 10 10 10 10

Glycogen vacuolation 0 1 0 0 0 0 0 0 0 0

Centrilobular vacuolation 0 0 0 0 9 0 0 0 0 0

Parenchymal inflam cell foci 0 0 1 0 0 1 0 0 0 0

Eosinophilic focus 0 0 0 0 0 0 1 0 0 1
Kidneys

Number examined 10 10 10 10 10 10 9 10 10 10

Cortical cyst 1 0 0 0 0 0 0 0 0 0

Pelvic dilatation 1 0 0 0 0 0 0 0 0 0

Cortical vacuolation 1 0 0 0 0 0 0 0 0 0

Nephropathy 1 0 0 0 0 0 0 0 0 0

Subtransi. epi. inflam. infil 3 5 5 3 2 5 7 5 4 4

Interstitial inflam cells 2 4 2 0 1 1 4 1 0 1

Tubular cast(s) 0 2 0 1 0 0 0 0 0 0

Tubular basophilia 0 1 2 1 1 1 0 1 0 0

Tubular hypertrophy, focal 0 0 0 0 0 0 0 0 1 0
Adrenal glands

Number examined 8 10 9 10 10 10 9 10 10 10

Cortical inflammatory cells 0 0 0 1 1 1 1 1 0 0

Pigmentation 0 0 0 0 0 0 0 0 0 1

Subcapsular cell focus 0 0 1 2 8 5 8 5 6 9
Urinary bladder

Number examined 10 10 10 10 10 10 9 10 10 10

Transi epi-subepi inflam cells 0 0 0 0 0 0 1 0 0 0
Spleen

Number examined 10 10 10 10 10 10 10 10 10 10

Haemopoiesis 2 6 5 7 8 8 7 8 6 2
Pancreas

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Thymus

Number examined 2 0 3 4 10 10 10 10 10 9

Involution/atrophy 2 0 3 4 3 6 7 4 7 5
Thyroid

Number examined 5 7 8 8 9 10 7 8 5 9

Ectopic thymus 0 0 0 0 0 1 0 2 3 0

Follicular distension 0 0 0 0 0 0 0 0 1 0
Parathyroid glands

Number examined 1 3 2 1 2 3 0 6 3 1

Lymphoid cells 0 0 0 0 0 1 0 0 0 0
Trachea

Number examined 8 9 10 9 10 9 8 9 6 9

Imflam cell debris in lumen 0 0 0 0 0 0 0 0 0 1

Subepithelial inflam cells 0 0 0 0 1 0 1 0 0 0
Oesophagus

Number examined 9 10 10 10 10 10 8 8 9 10

Submucosal inflammatory cells 0 0 0 0 0 0 0 0 0 1
Tongue

Number examined 10 10 10 10 10 10 10 10 10 10

Mast cells 0 0 1 0 0 0 0 0 0 0
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Table 6. Continued
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o ) Is/ka B Male Female
TesseiObservaton 0 75¢10° 75x10° 7.5x107 21| O 75 405 75x10° 7.5x107 /510
(Control) (syngeneic) (Control) (syngeneic)

Lung

Number examined 10 10 10 10 10 10 10 10 10 10

Perivascular inflam cells 0 0 1 0 0 1 0 0 0 0

Alveolar macrophages 0 0 1 0 0 0 0 0 0 0

Osseous metaplasia 0 0 0 0 0 0 0 0 0 1
Heart

Number examined 10 10 10 10 10 10 10 10 10 10

Myocardial inflam cells 0 1 0 1 0 0 0 0 0 0

Epicardial inflammatory cells 0 0 0 0 0 0 0 0 0 1
Salivary gland

Number examined 10 10 10 10 10 10 10 10 10 10

Perivascular inflam cells 0 0 0 0 0 0 1 0 0 0
Cervical lymph nodes

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Forestomach

Number examined 10 10 10 10 10 10 10 10 10 10

Submucosal inflammatory cells 0 0 0 0 2 0 0 0 0 0

Epithelial inflam cells 0 0 0 0 1 0 0 0 0 0
Glandular stomach

Number examined 10 10 10 10 10 10 10 10 10 10

Glandular cyst(s) 0 1 0 0 0 0 0 1 0 0

Submucosal inflammatory cells 0 2 3 1 1 0 1 0 0 0

Epithelial hyperplasia 0 0 1 0 0 0 0 0 0 0
Small intestine

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Large intestine

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Mesenteric lymph nodes

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Preputial/Clitoral glands

Number examined 10 10 10 10 10 9 9 9 9 10

Inflammation 1 0 1 2 2 2 1 0 0 0
Skin/mammary gland

Number examined 10 10 10 9 10 10 10 10 10 10

Scab 1 0 0 0 0 0 0 0 0 0

Pannicu muscle-inflam cells 0 0 0 0 1 0 0 0 0 0

Epidermal hyperplasia 1 0 0 0 0 0 0 0 0 0

Deep dermal inflam cells 0 0 0 0 0 0 1 0 0 0

Pannicu muscle-degeneration 0 0 0 0 1 0 0 0 0 0

Subcutaneous granuloma 0 0 0 1 0 0 0 0 1 0
Eye

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Haderian gland

Number examined 10 10 10 10 10 10 10 10 10 10

Inflammatory cell infiltration 0 0 0 0 0 0 1 0 0 0
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Table 6. Continued
o ) Is/ka B Male Female
TesseiObservaton 0 75¢10° 75x10° 7.5x107 21| O 75 405 75x10° 7.5x107 /510
(Control) (syngeneic) (Control) (syngeneic)

Brain

Number examined 10 10 10 10 10 10 10 10 10 10

No abnormalities detected 10 10 10 10 10 10 10 10 10 10
Pituitary

Number examined 8 9 10 9 10 9 10 9 10 10

Cyst 1 0 0 0 0 0 0 0 0 0
Femur/Bone marrow

Number examined 10 10 10 10 10 10 10 10 10 10

Granulocyte hyperplasia 0 0 1 0 0 0 0 0 0 0
Nasal turbinates

Number examined 10 10 10 10 10 10 10 10 10 10

OlIf epi-eosinophilic inclusion 4 6 2 3 1 4 7 5 5 5

Inflam cell debris in lumen 1 0 0 0 1 0 1 1 0 0

OlIf epi-inflammatory cells 1 0 0 0 0 0 0 1 0 0

OlIf epi-subepi inflam cells 1 0 0 0 0 0 0 0 0 0

Resp epi-inflammatory cells 1 3 0 3 0 1 0 0 0 0

Resp epi-subepi inflam cells 1 5 2 3 4 4 3 2 1 2

Resp epi-eosinophilic inclusio 2 3 1 2 1 1 5 3 4 7

Transi epi-inflam cells 0 3 1 3 1 0 0 0 0 0

Transi epi-subepi inflam cells 0 3 0 3 1 1 1 0 0 0

Resp epi-erosin 0 0 0 1 0 0 0 0 0 0

Resp epi-hyperplasia 0 0 0 0 0 0 0 0 1 0
Sternum+marrow

Number examined 10 10 10 10 10 10 10 10 10 10

Granulocyte hyperplasia 0 1 0 0 0 0 0 0 0 0
Sciatic nerve

Number examined 9 10 9 10 9 10 10 10 10 10

Perivascular inflam cells 0 0 0 0 0 1 0 0 0 0
Testis

Number examined 10 10 10 10 10 - - - - -

Seminiferous tubular degenerat 0 1 0 1 1 - - - - -

Seminiferous tubular vacuolati 0 0 0 0 1 - - - - -

Rete tubular hyperplasia 1 0 0 0 0 - - - - -
Epididymis

Number examined 10 10 10 10 10 - - - - -

Sperm granuloma 0 0 0 1 0 - - - - -

Degenerate germ cells in lumen 0 0 0 0 2 - - - - -
Prostate

Number examined 10 10 10 10 10 - - - - -

No abnormalities detected 10 10 10 10 10 - - - - -
Seminal vesicle

Number examined 10 10 10 10 10 - - - - -

No abnormalities detected 10 10 10 10 10 - - - - -
Ovary

Number examined - - - - - 10 10 10 10 10

Cyst - - - - - 0 3 1 2 0

Follicular cyst - - - - - 1 0 0 0 0

Prominent corpus leuteum - - - - - 0 0 0 2 0

Endometriosis - - - - - 0 0 0 0 1
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Table 6. Continued

o ) Is/ka BW Male Female
TasuelObservaton 0 750105 7.5x10° 7.5x107 (210 O 75405 750108 7.5x107 <10
(Control) (syngeneic) (Control) (syngeneic)
Uterus
Number examined - - - - - 10 10 10 10 10
Cystic glands - - - - - 2 1 0 0 2
Luminal dilatation - - - - - 4 5 6 3 3
Deciduoma - - - - - 0 1 0 0 0
Vagina
Number examined - - - - - 10 10 10 10 10
Inflam cell debris in lumen - - - - - 0 0 1 0
Injection site
Number examined 10 10 10 10 10 10 10 10 10 10
Scab 0 0 2 0 0 0 0 0 0 0
Pannicu muscle-regeneration 2 1 5 3 1 0 0 0 0 0
Pannicu muscle-inflam cells 2 1 5 4 1 0 0 0 0 1
Epidermal hyperplasia 0 0 1 0 0 0 0 0 0 0
Deep dermal inflam cells 1 3 2 0 5 2 2 1 1 0
Pannicu muscle fibrosis 0 1 0 1 1 0 0 0 0 0
moderate 0 0 0 1 0 0 0 0 0 0
Pannicu muscle-degeneration 0 0 2 0 0 0 0 0 0 0
Deep derm foreign body granulo 0 0 0 5 2 0 0 0 6 0
Subcutaneous inflam cells 0 0 0 0 1 0 0 0 0 1
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Figure 3. Microscopic findings of ICR mice intradermally treated with human fibroblasts in the 13-week toxicity study. (A)
Deciduoma in uterus. x40, (B) Granulomatous inflammation in the dermis. Note the needle-like crystals and necrosis. x40, (C)
Centrilobular vacuolation in liver. x40. H&E.
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Figure 4. Photomicrographs of the skin and other organs of mice Intradermally treated with labeled human fibroblasts in the
distribution study. The images from the first layer to the third layer are each skin sample at 24 hours, 4 weeks and 13 weeks (x100).
The images of the fourth layer are other organs that were not detected with the labeled fibroblasts (x40).
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