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Effect of Serum Media on Fibroblast Proliferation
and Collagen Synthesis
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Department of Plastic Surgery, Korea University College of
Medicine, Seoul, Korea

Expanding cells ex-vivo is very important in tissue-
engineering. Culture medium is usually supplemented
with fetal bovine serum(FBS) in most of the experiments.
However, cells grown in bovine serum media may pos-
ses the possibilities of disseminating bovine diseases
and/or stimulating the patient's immune reactions. To
overcome these problems, autologous or homologous
serum should be used instead of the FBS. The purpose
of this study is to compare cell proliferation and collagen
synthesis depending on the kind of sera mixed on media
and to provide a guideline on applying established ex-
perimental data to clinical cases. Human dermal fibro-
blasts were obtained from four patients. Five thousand
cells per well in 96-well plates were incubated DMEM/F-
12 Nutrient with varying serum mixture; 10% autologous
serum, 10% homologous serum, and 10% FBS. Five
days after incubation fibroblast proliferation and collagen
production were determined by MTT assay and CICP
enzyme immunoassay. The mean cell number were;
3.95x 10%well, 2.97 x10%well and 2.30 X 10*%/well, res-
pectively. The average amounts of collagen synthesized
were; 238.13 ng/ml, 204.88 ng/ml, and 163.88 ng/ml in
each. These results show that the use of human serum
mixture may contribute to, not only preventing dissemi-
nated infection of bovine diseases. but also increase cell
proliferation and collagen synthesis without simulating
the patient's immune reactions.
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FE9 gentamycind} 50% A71EH, FEEA, gol¢-d
%(GIBCO, Grand island, NY, U.S.A.):i__’._— e 4ol
Dulbecco’s Modified Eagle’s Medium/Ham's F-12 Nu-
trient(DMEM/F-12; GIBCO, Grand island, NY, US.A\)¢k
kAl 5% COx9b 100% &= 3l 2A417F BEstHn). Ao

z2ol wjgFgr)d 2EE2 $ 50 ug/ml gentamycind}
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5% A78H, $2YH, U EAL THF DMEM/
FI12 0miE %715 Wjeke Azalleh 28 ok o
Ao A gentamycin 50 pg/ml, 5% CO,, 100% %7} A
HEE d90m, 2-38nht vl g nesdTh F¥
g ool wj¥EW trypsinization® 2 MITES §E8 9
. f3¥ MEEL Dulbeccos’s phosphate buffered
saline(DPBS) 2 2.7d) 8]4g & 178 F<k 450xgo] &%
2 997N E Agste] 2% F 0|2 thA DPBSE
7 ¥ Adsta ARG A2l F 100 zm2nylon meshE
o}&, st FZ3Yrt. AE9 YE+= hematocyto-
meter(Neubauer-improved counting chambers, Superior
Marienfeld, German)& ©]-8-3}o] Trypan blue dye exclu-
sion WS 03T 2B oA FEE AEE 1
3 ARl g & 2 APl At Ath At A
= A #29] FoE ol 20mlY AL AHY F A=
UL FFIH L A4 314 Z& FARHE A7 A
2422 HE AH st AHg-EH AT

Ll MZ CIE 32 I8 HiXI0IAM MFOMMIZS] b
B APANE % well %70 2 wellF 5x10°7))
Aol EE DMEM/F-12 ok} 180 ol ¥ =713
4, TFEH, Aok 8 T MR OhE 3 TH ¥H 20m
ek g ke AZshdo.
A 1+ DMEM/F-12 + 10% autologous serum
Al 2t DMEM/F-12 +10% homologous serum
A 37 DMEM/F-12 +10% fetal bovine serum® 2 2z}

2k AE 7 23 AAsgn

o

Ch AMROMMES 4] Hlw

g 597 e & MEFE MTTEHE o] &3
spectrophotometer(Behring ELISA processor II, Behring
diagnotics, German)2 Z43l4th. &4 daE= AT U
9] mitochondrial dehydrogenase &4:7} = 8-41¢] 484
QA MTT7]4-8 #3449 v¥]4849] formazan crystal &
ME7)E AEE 243 Aolth P PHT7SY 2
Astel X DPBS9} &33te 5mg/mle] FEE 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide
(MTT: Sigma, st. Louis, USA) €& THE & 0]5 02 w0
9] filter® 4538} 100 w0 A FujgAE 10 o] Yo7
96well Al3EuFdo] d71elar 3A)17F %<9k 37T, 5% CO,
HiF7] ol A W) ksl o) 0.04M HCI in propan-2-ol 84
100 0F 3 71etar shakero] A 587 &£E0] & ¥ ELISA
H=712 570nmo X9 FFEE BE=E3Q 3T 7t

< AA MESFRY 1S 9% REZTHE AP AL
A A EE welld 2x10°, 5x10°, 1x10%, 2x10'7)2 )
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Zjsto] THEAT

gt MFOtMZES] wAAEA H|w

7k o YA EZL A2 EA F M 8§
A 18 wgAde %E& collagen type 1 carboxy-terminal
propeptide(CICP) assay®H-S o3l Al o]
WS wAAFAA procollagene] extension peptider}
o]z Uzt F collagen fibril2 W33 71 48l & o] &
3o wdAde &S ZA3es Aolrh AHE-E kite Metra
CICP assay(Quidel, CA, US.A)) EIA kitg.om n]%&-7]
FEL murine monoclonal anti-CICP 34911, 23} 34
= rabbit polyclonal anti-CICP &%), E42HEA = alka-
line phosphataseol] F§ ¥ goat anti-rabbit IgG &7} A}
= A

¥EZAL0,1, 25 20, 80ng/mle] CICPZ A 4E ]
1l 405 nm Ao Ao &F=E ELISA #5722 &3}
Ak olFA A4 mdFY ¢ 74 #HE HTAE
A&t vl

0f. SAA2 ¥ RAM AHS

AdE FUd BEEARAE FAE9L FAXNHE 9=
o EAxZ 1Y SPSS 10.02 o] &3 Kruskal-Wallis £ 4]
Ho g piks AtEstd 005 viwtd A% fFoAo] e
Ao 3HTh

NEFO Hie A7t TF - Hob- TN 42
3.95x10*/well, 2.97x10*/well, 2.30x10*/well2, 10% =}
7% 2 10% $EEA A5, 10% Hole-8H S 72
wj Ao EFetE B Bk ME F2o] 77} 71.7%, 29.1%
Z7H= AtHp <0.05)(Fig. 1).

TR oFe] HFL 717} 23813 + 15.6 ng/ml, 204.88+
13.5ng/ml, 163.88 + 9.9 ng/mlZ, A7} @ FE2HHT o]
Blol-d A FRY 27} 453% 2 25.0% EkrHp<0.05)
(Fig. 2).

AEWFE o)A EApEE st} ALY olig} o)
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e ALHT Gl V1S 2 A, AROIAE, AL, AZA
T Re TWAE 5 A9 mE Ax AR ) u
o Fhsa A

AES 240l Ad 20| Basl BT 4%d
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Fig. 1. Fibroblast proliferation. The means of cell number of
fibroblasts incubated in DMEM/F-12 with varying serum mix-
ture. Group I shows more cell numbers with statistically signifi-
cant differences(p<0.05). Group 1: 10% Autologous serum.
Group 2: 10% Homologous serum. Group 3: 10% Fetal bovine
serum.
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Fig. 2. Collagen concentration in a 96-well plate with various
serum media. The average amounts of collagen synthesized from
fibroblasts incubated in DMEM/F-12 with varying serum
mixture. Group I shows more amounts of collagen synthesized
from fibroblasts with statistically significant differences(p<0.05).
Group 1: 10% Autologous serum. Group 2: 10% Homologous
serum. Group 3: 10% Fetal bovine serum.
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29.1%9} 453%, 25.0%2 27182 & 5 Y3l ch(p<0.05).
= ZA7HEgolY 52U HL A8l Aol HoteERL

NETeZ A STIEE Ao}, BE Fo 4

o ke, 49 43 SaAsd B ok

o msl $2% Qo2 # olj2} 13 HfolHze

R MEER ST
s 98 ﬂiuﬂow 830 18 5 92 Aot =
& 2 AT Bobe RO A2 J1E AR AA I
2xog Agsted 443, JBRA NEL ANG
of o] Eotol &4 e ATFAEANA FE&HF ARE AT
8 Felgh Aanh

REFERENCES

1. ST Park: Understanding of the cell culture. 1st ed, Seoul,
Jung-mun gak, 2002, p 24

2. Han SK, Kim WK, Mason ME: Evaluation of Medium
Preparations for Temporomandibular Joint Disc Chondro-
cyte. | Korean Soc Plast Reconstr Surg 26: 683, 1999

3. Yamada KM: Fibronectin and other cell interactive glyco-
proteins In Hay ED (eds): Cell biology of extracellular
matrix. 2nd ed, New York, Plenum press, 1991, p 111

4. Fisher HW, Puck TT, Sato G: Molecular growth require-
ment of single mammalian cells: the action of fetuin in
promoting cell attachment to glass. Proc Natl Acad Sci
USA 44: 4, 1958

5. Yamamoto N, Isobe M, Negishi A: Effect of autologous
serum on osteoblastic differentiation in human bone mar-
row cells. | Med Dent Sci 50: 63, 2003

6. Davis ]M: Basic Cell Culture. 2nd ed, New York, Oxford
University press, 2002, p 83



