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T 28 Aoz MREohH
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M20] : Al2h o8 MREME, I vio =& MEZEZEF7]

ASHY AEFE HYHA Ferk? 2 ATSE

NoB sjRgel Feota A4 FAE s 4A7E AH &

&k 3159) o]ulSdoublings) B Foll MR Edgol 7

& A AXL SR B T *ﬂﬁ“—ﬁa‘ﬁf— 4 e 43U FEZAe dleled WgE Holx gl
AL o e A2 ATV TS 23 ke F2 5 "5 Al HASEATEES AulgA|euploid)E A5
7t 9 & glen) AE A5 i TEEES invivo v 50014 100 Zko]wiKpopulation doublings) & Hedo]
w3E gske Fod Wl d £ ga? e Aes ¢EA Yokt =g A AFaAEe

g AEFE A Ade ¢ HPEA d= W olel HFEAZES AT HA4E Yehe Ao Ha
d2 S4= 7t ol AR ol HElE £ESHAY EE Zl 1 gom>? QA gy o2 AFE ZFAAE in vitro

#Ml AEFE VeptA sHedl, iR ZTAEEL g4 AgE $9e BoEa gig?
o w7e 19994 59 104 A4stel 19999 64 89 A AAxSte] F8 X AE ST HEE FAH)
2% d% WesA AAARL FelH TAEY AAH
49 Az e, SdiEigd AawArdat A wiiell in vitro A¥e] F2 Z=o] gk} wforE
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Ak olullA] "o} #Hl AF-RAES] WI-38] in vitroollA] A
el FASE Holyl wifel] ARD=A A
Fslo} gek® B3] A ofuiAl AS-EAZ(human diploid
fibroblast)e} G248k A EE-L wiokabd FollA HE =A%
< A = AR gES Ze e 4EiA e
59 o] gt o] 4& ALY 3ol Wit in viro AT
o4 oMY AEZ AL ek

Smith §7& WI3BAIEF ol tigk ATl & Aol AL
2HY fa=ElE AFEAS 5727] EF(colony size distribution)
7b A olulAl AMEuedel] glol AAHA FAeel N
& AT 4 4 9o AFEAery =719 AEY] A
Aol FAG Zholl ot Lgst F3ol YUrkn Eusgich
ek 167] B 1 ol4ke] AER FAHE AE(elst 16 Al
Aehe] vlg BI7} in vitro Zxto|ufi$H(population doublings)
o] Agst A3rt 2 F glon, HE OB dF Y A7 I
B AREAZE viok ¥ 16 AZA vlES B3 A9
in vivo A% ATl iz £ AF7 E F Yok B
F3kge?

webA] B s fE 32k S AREAZE olf
& in vitro WiF AHE Foed 16 ALAZ wiE FE W
38 BHsle] 16 MEAT vl in viro AL =3 4 A
LRAE ZAZY in vivo

AT B e 2T 5

v
C3bs BEF3lgler 72+ RH %041}91 °d%‘ 8 C1°l 44&1]
C2% 544, 2|3 C3a 9 C3be FYE Fozr2A A#3L
554193}

2. AlEuy

1) X} X=X 2k (primary explant technique)

S99 B2y 9 WPz W PBS(phosphate
buffered saline)ell &4 3] A3 T =B AL A7
st Z2 oF Imm Yz AA Felslsie) 6 well platel]
Zb well 3 5~10/09 ¥ =ZHES YL ¥ gentamicin,
fungazole, 20% fetal calf serum® ¥4} o-MEM WA &
05~1ml # HFel 3 6 well plated 37Tell4 woks}=A

AEH 2 40 iR HRIMHE

a0 M2 MEEE 309 23

5|23 34.745:01 well whetoll 228w iR S 5

4 Zo) ZuA viokig By 275
o well H}‘%o%l M«‘d F S 8 A2 sz s
A A 27 ATFo] Bedslod Hel 0% AT A
A A A BEHEE v 0% AT 4 oS
AZEo] AdE AoE ZH73l18]t

2) AChHY 2 passaging cells)

Uz} = ulokel| 4] ujBz7te) Aﬂi% | EAsto] well up
g 50%AE A Foll wioF well2HE| FZlE Adstod
dolglE wiAE AAR ¥ golgle dAe AAs] Het
o] Puck’s salinee @ A|LEE AFstict Iml9] trypsing

fl

AR = 15870 ekl Wn|H e B AESE ¥
SR oLE slsigich W ATZo] e Wl

ZEg 2yxnx @ekom 743 pipettingo & QLU EZ B
2lAZ e 2% wellel] Sl typsing A|AB7] Hsle] 4
mie] o-MEM W% o ATEE AHele] B AL &
FH(single cell suspens1on) wHE-9it}. HemocytometerE o] &
so] QAT gl AEFE SHoeH Al 100
ml flaskol] 242t 10070] AEE FFskar 37TllA 257wl
Peigich

3) 16 MiEZxig} Hig £H3 ZEOoltislA PD)Q] Akt

B dfoide AE ke dH 3 ARAAE F
1674 olde] AERZ FAH AFASEY ulEd Az
712 Aolsle] TRt

5/09] flaskoll 4] wlokzl =3 HG2AEY 16 AxEA e
HlE&S 71 $Ioted crystal violete® JAid F 10 wiE-
Q)43 u| 7 (stereo  microscope)S o]-&ste] 167] AE o]4to
2 7AE AEASTE Y oldeR Ad AEErE
U $X1E 16 AERE vigE yehligen 27t 5719
flaskollA] odoizl 16 MEAE: v]g HAFXNE 7 Aokl
et 16 A2 vlEZ ehdgich

1671 A|E o4 AEHSS

16 AERL BlE(%) - X 100
10 AE ol ATAS

Zto]ulj3} (population doublings)9] AL chgd Zo]
ARkslgict
log N -log NO
APD =
log2
N:NO 59 AE AE 3 ullokollA] ool MES,
NO: A& *‘“:{:.-r
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4) BE I MRSUEO AT X 16 AZZH
ETETIERS

Cl ZX ASRATE 128 Aduleksie] 0, 3, 6, 9, 12
Aleiekall A 16 AEAZ vlE&-& AR, C2 4/EA
E= 173 AtieloFslel 1630l 16 AIEHE vl&g AR
stk C3a9t C3b ARFBAEE TYE At HFEAZ
BA Clax 143] Aluiokslo] 133]¢] 16 AEAE v &&
AT C3be 143] Altalodsiien o, 2, 7, 10, 14 A
talokule} 16 AEAZ vl&-& AkslAc)

3. B4 B4

in vitro AZeFAGellA] Alulekat 16 AEA v)-E3
o] 4%A zElx 16 AEAE vlgI} Hdoluwzte] 45
DAl oigt SAXEE PC-SAS FAIZEa] AHE4
ol &3slo] FAGor Al
(correlation coefficient, )7} 0.8~1o|® 733+ ArdAl, 05~
080w FE=9 AAIAVE v ZoE Heklgion] 4

(correlation  analysis)-&

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
0 3 6 9 12

PDs’ 0 395 1008 14.06 1651 0.985 (0.002)
csp 878 921 880 800 765 0.889 (0.044)

* (p)

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

AT U SRS P 3ol 005 ofald =) fI8 Ao
2 gk

| 1}
1. AHlCHEHSE =0l B 16 MIZE 2} b|89 Bis}

Cl 9% AHEAZS] A4S 287 A F 53]
o 16 ATAZ Wee B A3 16 ATYY ulgel A
gl 35 bl weh dawhe BEE BgirHTable
D.

Q2 SR AFEAZY B 1T At 352
27710 16 AEAY W& 168 DA AT Al
959 2710 W) sl Aee Bedoul ok A
A% VERRRIHTable 2)

Y FYE FoIAR I HGZAL Clash (b T2
o Alchle} Bol WE 16 AEAL g VA A
24 5 B2 25l Avhie 3159 Sl w2t 16 Al
£ Yeulgo] B2UE BHY & YSHTable 3, 4)

2. Hthefe =0 WE FTOjulEtel W)

A g2 HSEAEY in viro wlFAENA] AEY A
el Slepel] whE Fctolwi2lE JAG A} A Fie
Cl, C2, C3a T|% AHGEAZ in vitro widollA] Alchuiok
47t F7Vell wet Adeliidrl FrlEls Aol #ds
JcHTable 1~3).

Table 2. Percentage of Colonies with 16 or More Cells and Population Doublings vs. Passage Number in C2 Human Skin

Fibroblast in vitro Culture

Passage number

0 1 2 3 4 5 6 7 8

r(P)
0 11 12 13 M 15 16 17

PDs? 0

296 517 818 1142 13.77 16.21 18.14 20.92 22.96 25.52 27.51 29.37 32.03 33.44 35.62 37.86 39.8 0.998 (0.001)

cst 708 752 384 614 668 NDP 801 816 714 717 556 655 640 683 644 511 56.15 4145 0343 (0.343)

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

Table 3. Percentage of Colonies with 16 or more Cells and Population Doublings vs. Passage Number in C3a Human Skin

Fibroblast in vitro Culture

Passage number

0 1 2 3 4 5 6

r (P)
8§ 9 10 11 12 13 U

PDs’ 0 245 434 778
cst 827 846 876 844

1092 13.28
672 NDY 612

1531 1713 1928 2039 2191 2511 2336 2453 245 0.998 (0.001)
502 382 327 288 127

107 873 63 0343 (0.343)

*: Correlation coefficient, ' : Population doublings, T : Colony size (percentage of colonies with 16 or more cells), *:not done
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3. HCOJUiEtet 16 MZZZEt HIE 2he| 2|

(]

Cl, C2, C3a BF AHLRAE 25 FHcloluidly} &)1
% 16 AEASY v go] ZLHon Cla HFEAES
ABAT7E 0954(P=0000)ZA 7P 78 ABBATE U3
, Cl ASEAZE ASAS7 0832P=008)2 Eghort
59 A4S Uehigich C2 AREAEE 03119 4
ATE Uehlo] 71 oFg Al E JehliglckFig. 1)

\-_1

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(p)
0 2 5 7 10 14 ®

PDs? 0
Ccsp 827

434 1328 1713 2191 2656 0.985 (0.002)
900 ND 502 217 98  0.889 (0.044)

*: Correlation coefficient, ' : Population doublings
f : Colony size(percentage of colonies with 16 or more cells)

% colonies = 16 cells

0 T T T T
0 10 20 30 40 50

PDs in vitro

Fig. 1. Percentage of colonies with 16 or more cells vs.
number of in vitro population doublings (PDs) in Cl, 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 primary explant techni-
que. 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 atx10 magni-
fication. 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)x100.

A 9 401 TR HRE

N2 30 HE MZESE 30|19 21

4. C3a% C3b H¥ MRIZAMZO| HfAAHD}

%A D ToiA Ciadt Cb H4BAHL ek
olulsle} 16 AT vl g el BAS DA Az ek
olulslr} 271948 16 MEA vlgo] A9 EAshA 7
£5%E Ao| BAHHTHFig 2).

5. 16 MEES BB in vivo ST BH

r

«

o)

Fig. 1 3 7¥o] Aed#Ael Clah 2dHAel Chas A%
Z‘:]D]-o]u}]_i]. 5_7}01] u;}_r'_:‘, 16 ,;ﬂi;SaL B]%g] 7L/~ AR
Aol7} Ygem, Cla ool A% 16 ATAL vlg 24
7t B AAR A B ke Hla Axkell@is} oF 30
A2 Uehdeh g Cl Foizte] A AL Clakct o
W AAE Bgom Yekolu} 50 oo viekyket

aept C2FodAte] A S4AE Clagt w3t A%
FARAARE C1 Foiztete] Ako|ul3t F7lell whE 16 Al
FRY 09 %& ol Z Heolr} gisieh

FUg AR AgholufB}ellA] 16 AEAE vl Eo| ol

100
[ L4 C3a
80 = C3b
0
)
(&)
© 60
A
[/}
Q
5
5 40
o
X
20
0 T
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PDs 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 fibro-
blast sample was prepared with primary 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 atx10 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)x100.
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Akl Cha BolAweh ABAR €1 Rl B F
vehateh

oo

A S8 g A AgEAZES] A4EA FabA2 A
o] fAHEE AlEF(mitotic fibroblast, MF) e} 3709 {4
Hod ¥ A|E3g(postmitotic fibroblast, PMF)7} 12 o2
Vel A =wA HE AZEAU MF T - MF I - MF
I - PMF IV - PMF V - PMF VI &40l wlg} 23lsiA] =
ot PMF VI & #HEH oz Eou HFRAZEA AT
apoptosis 3ol PMF VIE FAE™, A-F2AIE] Fel
A za e oA B3k HEAQ e A
A7)H e o] 23t WMAA S 72 RH 2%l 9
& M J Aoz duiA okt Asie)] =Auer
(explant culture)oll Al Q7% Ux} 7 HFRAEY] Hbs
ol 87 Z7e HutHez Az o} AHFEAEE F
Aslel v Aoz duAdew, dxFE vl primary
clone culture) A% 5% o2 A} e AR ¢
24 k't AR AGEAE Ak A4 uE
gy AEE FHole HoE AR L, olF AEE A
PR AF AEe] difto] AP=HA gl wiebA
AFRAZY BESFHY ATollA AHY 753 AFAE o
7] 93te] AR el AREATEE 74 A=xAG
o2 AFE #lof 3k Aoz A™H= gk

A olujd] A-F-RAF(human diploid fibroblast, HDF)E-<
oy Z7)ole et FA1E vt o= AP ol2w
AEZA g0 2dsln a8 A3l in viroolA Agke 54
< ZE Aoz 2 48A Jomt Y oo dpgs B
B| Bol FAAI} in viro AEx3ol] 288 Aolgkn Hm
E] 1 9‘1‘;}‘17, 18)

in vitro A|Eaekolla} AE2] =3MHE JEE AXE
off gt chefst ATERA AEA T 279 £F, AX9
dell, Actoluizltel vlE, DNA 4 9 kdtol AR «
ARl Rt AR AASo] Rusw o>

Emmy 502 A olulld] AFEAMEY in viro AE k=
sttAol glo} E3hel TAAZA histone HWolFEQ H2AY
H2A.29) nl-go] =4 Arlo|w)3Hcumulative population doubl-
ings)ell ek Seaa] A4 FAR Fidsie Ae A%
31903, West S0 whEmd 3 AFEAZEL 28 Aol
wis}l Fol] Wk Bokg Zkm glow 10%9] fetal calf ¥
Aol gubs] ZAlsl= kol 68 Ftoluls} o]Fo AXE

2 xdhEo] AP PR E S FrHZ W
49 Qe AETGS vehiks Basgich

Pendergrass 5 AE c3te] AEeeHEQ EA A o
3 QoA A oAl FAREAE wikdRE Fot
o] A|E=27]9} DNA polymerase alpha®] A= Teln F4
YHE 2ol PAS ATY A3t AL NEEE
AE 2717} 78S R AE 277} AE k39
F43 AZeetEel FAA D £ e Basigd

Peter 72 AE w3} FARZA SAA ] g A7
A3} w3k AGEAZNA =3 dBGARKCAG)Y] Lol
3 Frlsiglom o] A ARRAIES k3 HAF
47 AAFA o ARG FAPL 2 4 Uee was
et

Yamamoto 57 A :stubgel AEIEH EARRA
ATEHE) F SAsFo] AT w3y Foll WA A&

€ A€ Bgsiglon, Dimi $0¢ AXe3t 4z
T QATolA wikEl AREAZETE 239 o pH 6ol B-
galactosidase & Fu|3che A Baslglch HT A&
A A olillAll AREAES] L3R dRslo] AX
A4 wskeA ps3 Al oot RHEE Sl
AZe) 2IHEE 2Ate ATEo] AY= T Yokt ?

Smith 57 A% 3% Mg2AE} vlo} = HFEAZ
Ql WI-38A|XZF9] in vitro wieFA AL in viro AES] =3}
AEE TS 27 BEZH AT & 98 B
PEvl, AAYAHGRCTAY FE HFRAL vieke i
QR PRR ATEL 25670 o4 ALEE T4
ATALE BEUT DAYAZLE olojql AESL DA
290 25670 ol 9] MEER 4R AR ez FAH
E Ag BT olHd AdHR Y mdHAbe Ry
SRAEE in vitro wjaklA 10 Hkoluzt Foll B A
Ear)e] Exxole dolsldREAES] in vitro wiF
olA FEEPY wispel A9 FUsg & A A
5% HEZAEY in viro wWopA) AL w3pell wpE 16 A
TA g HIHE BAING AoRA AY A %
AREAEY Avhhe 47t S7HE4E 2ela Yol
7t 27194% 16 ATALL vlge] Ahshe AL WY
T A

Smith 579} glo} sl A-4RAZ] WISHAIER wjebAl¥
A 16 AFToldel AERLS ulgol in viro Fo} AE7)
e 58 Adrt g2 Busigle, in viro Hxtolulist
7t Az e 2849 AdHA 249 nAHA IR
AFEAE wjdolld] AEA2=7] £X9} 2he] Fcholuis}
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{population doubling remaining, PDR)7}ol| A& A} 98
= Baslglch =gt Aodwaiet modEale] MGEAE o
23 eljo} = AFEAEL WEBAHZF A 714 wljek A
YollA 16 AE o] AEAE v &S Hloluls} I
A vZPE wf Al Bl g ¥ Fio] dojAE
AE BAsom, in virrod|A] U £F2 Zxtolulsls
Ze ASddA 16 AEAE vl "ol # AFEAE
WI3BA| 2571 7H E9ka nddate] oB HA{BAE 7
T7F TV ekl
7R YRl el A BRzke] A kel Aok
AE Foizte] Aol o AR AR Aoz byt
olZdt A 16 AE ol4be] AEAE v g I} A
EFZAAL in vivo AF 9] FE3E FAXIE F I A
AeroluizlE viddd 4 9l ABYE HolE Aolgch
a3 16 AE o] AMEA ul&F Fcho|uls} zhe)
A sAMeA HXo] B AFEAES] in vitro F59
(total life span) TARX] Al FHZ stz Ae] (A7
gl o] AHE @A =W AR HE HAFEAZY in
vitro 2FR S AAY £ ALS Bassdh E AddA
Axtoluiztel 16 AEA= w]& 7kl WHE dAYE S
T ARl Fig 1 oA Hojzl A4 gRe] Cla 4
FREANEY in virro Hxloluslr} ok 3057} 2 Aoz o
A g glddm zem Cist €2 FE ASeaze A9
50 ojge] Hctoluists 7HE Aoz o3 £ glo] 16 Al
FAY vlEe BAFOZA inviro AE =HRHYEE & F
e WA el F F 9 Aoy AZsdet

Smith §79] AgellA] AEAT=7] BE} in vivo 3}
Zre BAE Hrksly] fstod 9w xedHaie} 89 ol
H2k 2RE dojR B HA{EAL wjeko 2 RE] 16 AE
oldel A wleg ZAI A F izl Mz 2
o7} QI8 WY F Ik B AYaME C1 IR A%
EAE Foiate] 2 444 AT C3a Foizle] AHL 55
Az o)zt o] BSed F Foixl ZTE7b) Hxholulg}
S7kll W& 16 AEAE vlgo] Z4AEE AXd Xo|r}
P Ao Jeygow AdHale] sy HFRAE A5
5 Actoufstollute} 16 AEAE wlg 747t mAHPAA
S-Hot utslA ZAas gl

AxAe77] TEY FAL invirro oA F FHE AF
e ARG £2 9 /A AHE 23 gled RARE AT
WFoNA] in viro $HE AAslEd 6~91Y Zeled v
sl AEAYZT] X FAHL 25 Pl AR gol in virro
FA AYES AVFY w3l it A2 FEAZL o

W SLorfo

=

(IR HARIHE S0 2 MEEE 3)|9 81

53] TR, EAE AY dele] A8 A (reproducibility) S
Fu Ao =AY ¢ ke Aotk & EAR in
vitro Axto|wllAE Zhe EFE AEFE YEFA|(frozen stock)
E AR Hasigichrl Azl F dAS Ao
E AYY 7 glon, olgt WeR in vitro ol ok
< T gAolt wiA ] At 2L zAulok BFE o
st} AZAEAY] EEE EFAE & 9lSo] 4EA 9
%

A7) FEE & in viro WA Fo] Ztlo]ul
$Hpopulation doublings remaining)®] =17¥gt ZAx|7} = 4
A7) whgoll in viro AIE FHE TVt e A4S B3
oz A A5 gk AAE v izt e A
48 % QUvk Satin $ ofd oFgol] gt AT ukg
= Qobyl HAsted A=Y BEE B, A
(dog)®] fHiet =2 HE] R AlEFo gt Ao
A] tamoxifen *E+= doxorubicinoll tEl A|EE}L- 0 2 NAE
ZAl «=47|(estrogen receptor)E Zr= A|EZREL tamoxifenol|
w34 W A4S AEALE 2= AT WY S s
Lindahl S5 %719 S¢b AZAL] AEAGAo| viet
AgtollA A7 AAE 2 Z(growth hormone) 2} §AFolgel
A Z-Q) Z(insulin-like growth factor-)Q] HIE dolR A} A
242 27l 9heA AZAL S £F 2Us

olgE FU % u) A BY UFTAEE ol8% in
vitro Wik A 16 AEA2 v| g B3I} in viro A|EXx
3 AR g kR R FoatY] in vivo A EE QA &
U A7 F 5 glen, 16 ATAY ulg BEE AEe
Bhol] gt Algat ofuet SlAAEQl Wolld Xg ok
ek aE Hrlelr] fdsted Hed + = 9ee ¢ &+
Ak w3k AESY n vitro 23RS F o AgslA o)
317] Hate] AEedtol BAH KA ATE T Bt
AETE] ATE Ego] 2 AR Az

= g

359 fuksk #xtERE oAl Cl, C2, C3a, 3 C3b &
o] 98 MHREAEZE wiokslel ZH Aldfuiokel] w16 A)
FAe vl HcdoluistE FAsle] in viro A3l
whE 16 AEAE v]Eo] wet HAR{EAE Foiate] A
3} 16 AIEAE vlE7re] odfAlell wisle] BAE Az o}
3 7kt

D A =5 AREAZS in vitro kol Al Alchulok 31
o] Zlol wel 16 AZAE vlgo] Zisdlon a1 &
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C3a8] FE AGRAL] AaAS7} 0982(P=0.0001)2 7}4
72 AABAE JeRdigich

2) A g AGRAEY in vitro wfollA FHtolulz}
7t $7HE45 16 ATAEY vlgo] Fasllen 1% Cha
AREAEY FRATTE 0954(P=0.0000ZA 7H 7st 4
HAAE JeRligich

3) Y T AFEAE FoIAAU™ C3a9) C3b9 wik
old Aol ZvHd i 16 AEAY vlg Tiae Z
< A%E JehAich

4) I AREAE ZTE Fodz F Ad#Rl C18 2
d#ztel Clhae FEZ AHgolulsl Frlol] w}E 16 A

2 vl 24 AR Yol ZelE Jeligich
ol4e] ARES FUN & ) A HE AFRAEY in
viro vkl A Aok F7tell wiel Fgtoluish= Fvis)
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— Abstract

Colony Size Distributions according to in vitro Aging in

Human Skin Fibroblasts
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“Department of Therapeutic Radiology, TDepartment of Microbiology, Chungnam National University
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*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 colonies
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 increased 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 per-
centage 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, /n vitro aging, Colony size
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