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flask 16 crystal violet
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in vitro 13,14)
Smith ¥ WI-38
(colony size distribution)
. 16
( 16 )
vitro (population doublings)
) 16
in vivo
2)
in vitro 16
16 in vitro
in vivo

Table 1. Percentage of Colonies with 16 or more Cells and

Population Doublings vs. Passage Number in C1 Human Skin
Fibroblast in vitro Culture

Passage number
™ (p)
0 3 6 9 12
PDs’ 0 3.95 10.08 1406 16.51 0.985(0.002)
CSP 878 92.1 88.0 80.0 76.5  0.889(0.044)

" Correlation coefficient, ™ : Population doublings
: Colony size(percentage of colonies with 16 or more cells)

1.
3
Cl, C2, C3a C3b
Cl 44 ,C2 54
C3a  C3b 55
2.
1) (primary explant technique)
PBS(phosphate buffered
saline)
Imm . 6 well plate well 5 10
gentamicin, fungazole, 20% fetal calf
serum a -MEM 0.5 1ml 6 well

plate 37 well
well
Sml
50% 50%
2) (passaging cells)
well
50% well
Puck's
saline . Iml  trypsin 15
pipetting well
trypsin 4m o-MEM
(single cell suspension)
. Hemocytometer
5 100 ml flask 100
37 2
3) 16 (A PD)
16
5 flask 16
crystal violet 10
(stereo microscope) 16
1 16
5 flask 16
16
16
16 ) R X100
1
(population doublings)
App= - ENdeN
log2
N:NO ,
NO:
4) 16

-2-



Cl 12 0,3,6,9 12 (Table2).
16 , C2 17 C3a C3b
16 16 . C3a 16
C3b C3a 14 16
13 16 C3b 14 (Table 3, 4).
0,2,7,10, 14 16 5
in vitro

3. Cl, C2,

in vitro 16 C3a in vitro

16 (Table1 3).
PC-SAS (correlation
analysis) (correlation coefficient,
n 08 1 , 05 0.8 3. 16
P
0.05 Cl, C2, C3a
16 C3a
0.954(P=0.0001) , Cl
0.832(P=0.08)

1 16

Cl 12 5
16 16

(Table 1).
C2 17
16 16

'(I;aﬁle 2. Percentage of Colonies with 16 or More Cells and Population Doublings vs. Passage Number in C2 Human Skin Fibroblast in vitro
ulture

Passage number

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

r(P)

PDs’ 0 296 517 818 1142 13.77 1621 1814 20.92 22.96 2552 27.51 29.37 32.03 33.44 35.62 37.86 39.8 0.998 (0.001)
cst 708 752 384 614 668 ND® 801 816 714 LT 556 655 640 683 644 SL1 5615 4145  0.343(0.343)

*: Correlation coefficient, T : Population doublings, * : Colony size (percentage of colonies with 16 or more cells), 5 : not done

'(I':albtle 3. Percentage of Colonies with 16 or more Cells and Population Doublings vs. Passage Number in C3a Human Skin Fibroblast in vitro
ulture

Passage number ,
r (P)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PDs’ 0 245 434 778 1092 1328 1531 17.13 1928 2039 2191 2511 2336 2453 245 0.998(0.001)
st 8.7 846 87.6 844 672 ND® 612 502 382 327 288 127 107 873 63 0.343(0.343)

+

" Correlation coefficient, © : Population doublings, * : Colony size (percentage of colonies with 16 or more cells), ® : not done
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. C2 0.311

(Fig. 1).

4.C3a C3b

C3a  C3b

Table 4. Percentage of Colonies with 16 or more Cells and

Population Doublings vs. Passage Number in C3b Human Skin
Fibroblast in vitro Culture

Passage number R
r(p)
0 2 5 7 10 14
PDs' 0 434 1328 17.13 2191 2656  0.985(0.002)
CSP 827 9.0 ND 502 217 98 0.889(0.044)

"+ Correlation coefficient, ™ : Population doublings
: Colony size(percentage of colonies with 16 or more cells)

L]
b
e
Al
l
a
c
o
5]
o
B

20

"1
e AR s .
a 10 20 30 40 50
FDs in vilro

Fig. 1. Percentage of colonies with 16 or more cells vs. number of in
vitro population doublings (PDs) in C1, C2, C3a skin fibroblast culture.
Skin sample donor was 44, 54, 55 years old, respectively. Single cell
suspension of skin fibroblast sample was prepared with prlma explant
technique. 100 cells were plated into 100 ml tissue culture flask and
cultured for two weeks. The number of cells in each colony was
determined with stereo microscope atX 10 magnification. The
percentage of colonies with 16 or more cells= (the number of colonies
with 16 or more cells/ the number of colonies with 1 or more cells) X
100.

16
16
(Fig. 2).
5.16 in vivo
Fig. 1 Cl C3a
16
, C3a 16
30
Cl C3a
50
C2 54 C3a
Cl 16
16
C3a Cl
100 ==
N
" = C3a
8D 5 » C3b
P N\
E 3 o
o %,
© 50 *
ol
& 4
=
g 40 .
o N
e %\
>
20 - X
Y
"
0 4+— __-_._'.__.l. -
0 10 20 30 40 50
FDs in vitro

Fig.2. Percentage of colonies with 16 or more cells vs. number of in
vitro population doublings (PDs) in  C3a and C3b skin fibroblast
culture. C3a and C3b cells were isolated from the same person. Single
cell suspension of skin fibroblast sample was prepared with primar

explant technique. 100 cells were plated into 100 ml tissue culture flas

and cultured for two weeks. The number of cells in each colony was
determined with stereo microscope atXx 10 magnification. The
percentage of colonies with 16 or more cells=(the number of colonies
with 16 or more cells/ the number of colonies with 1 or more cells) X

100.
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—_— Abstract

Colony Size Distributions according to invitro Aging in

Human Skin Fibroblasts

Jun Sang Kim, M.D.", Jae Sung Kim, M.D.", Moon June Cho, M.D.,
Jeong Kyu Park, M.D." and Tae Hyun Paik, M.D.}

‘Department of Therapeutic Radiology, ' Department of Microbiology, Chungnam National University
Medical College, Taejon, Korea
¥ Department of Microbiology, Konyang University Medical College, Nonsan, Korea

Purpose : To investigate the percentage of colonies with 16 or more cells distribution of human skin fibroblast
according to in vitro aging, and to evaluate the relationship between percentage of colonie s with 16 or more cells
and in vivo donor age in human skin fibroblast culture.

Material and Method : C1, C2, C3a, and C3b human skin fibroblast samples from three breast cancer patients
were used as subjects. The C1, C2, and C3a donor were 44, 54, and 55 years old, respectively. C3a and C3b cells
were isolated from the same person. Single cell suspension of skin fibroblasts was prepared with primary explant
technique. One hundred cells are plated into 100ml tissue culture flask and cultured for two weeks. The colony size
was defined as colonies with 16 or more cells. The cultured cell was stained with crystal violet, and number of cells
in each colony was determined with stereo microscope at x 10 magnification. Passage number of C1, C2, C3a and
C3b skin fibroblast were 12th, 17th, and 14th, respectively.

Results : Percentage of colonies with 16 or more cells of skin fibroblast samples decreased with increasing in vitro
passage number. In contrast, cumulative population doublings of skin fibroblast sample inc reased with increasing
in vitro passage number. Percentage of colonies with 16 or more cells also decreased with increasing population
doublings in human skin fibroblast culture. There was strong correlation with percentage of colonies with 16 or
more cells and population doublings in C3a skin fibroblast sample. At the same point of population doublings, the
percentage of colonies with 16 or more cells of the young C1 donor was higher level than the old C3a donor.

Conclusion : The population doublings increased with increasing in vitro passage number but percentage of
colonies with 16 or more cells decreased. The results of this study imply that percentage of colonies with 16 or
more cells is useful as a indicator of in vitro human skin fibroblast aging and may estimate the in vivo donor age.

Key Words : Human skin fibroblast, In vitro aging, Colony size



