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ABSTRACT : The adhesion and proliferation of mammalian cells on polymeric biomaterials depend on the
surface characteristics such as wettability, chemistry, charge and roughness. In order to recognize the correlation
between the adhesion and proliferation of human bone marrow derived stem cells (BMSCs) and surface property,
radio frequency generated plasma treatment on low density polyethylene (LDPE) has been carried out. The
modified LDPE surfaces were characterized by measuring the static water contact angle. The adhesion and
proliferation of cells on LDPE films were characterized by cell counting and reverse transcription-polymerase
chain reaction (RT-PCR). The water contact angle of the film surface decreased with plasma treatment time.
Proto-oncogenes (c-myc, c-fos) and tumor suppressor gene (p53) showed maximum expression with contact
angle of 60~ 70° range of LDPE film. By cell counting, we confirmed that the rate of cell proliferation appeared
the higher on the film surface of the contact angle of 60~ 70°. We concluded that the surface wettability is an
important role for the growth and differentiation of BMSCs.

Keywords ' LDPE film, plasma treatment, surface wettability, contact angle, proto-oncogene, tumor suppressor
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LDPE FEX|8°] &4, oFrd HA7HA=E H7ke=]A] o
< LDPE Z52 §H)3l8l (Korea) o248 43}tk
FA7F 022 mm¢l 43 LDPE 5% 5X5 ecm’] =
7|2 A} olekE ) 2531 AF7E o838y 33] AlH
sl AT r|Z 7Y o)Af [Axd F ATz B
Ashslek
=5 E71A1ES] 29 miek A 2 =
1A Z= 14 Ale] A9 vl 3000 U 3#t=ls £33}
8] & FAIE AR Z5llA AFHBHS
AFH g T4 50% H=F (Sigma Chem. Co., St. Louis,
MO, USA) Azl 79l §-Hof] HAds| "ol #HE57
o)A kA dha, YAIEE]7IE 500 gollA 2587 o
AEsle HETS, HES, AES 2 5w &
g3lde) nlo]|a R vl AMgEle] NEEE s
of wjjoFel oz 3K AZI 3 1000 rpmelA 107 DA
Basignt. A=dlE A AsEL AlZES 1X10* cells/em?
2 FE% 37 C, 5%2] CO, AZEn|F7ollA wiekslsick
M| Z wljoFel2 Dulbecco's modified eagle medium (DMEM :
Gibco BRL, Grand Island, NY, USA)°l| 10% $-ef&7 (FBS :
Gibco)Z 10% A (HS : Gibeo)Z 2% YA (100 units/
mL FYAAZ} 100 pg/mL A~E ] Ewfo]) Al Gibeo)S H
7skeie). wickE Az 2ol shHA mljokls w3
Fom, 15de] A AduleFa] ¢k

Fetz=rt 229t 457 SA. LDPE A52] AAA
< WH3AF)7] SEIA AR AR Felee W] (A
Z1A}, Corona-5000, Korea)E ARS8l off-& 7kA% A&
31A) okx AF Zef=vl A2E A3} (Figure 1)
Fole M 7)o A-2 100 V, 50 mA, 123 -113
psi®] AFE 2710 Iz} Fejo] ukg-7] oA 42345}
St} ®A, LDPE B5= ihks7] Ul Fsk A= 9]l
=¥, Su3t A= A F 0,08, 1,5, 10 % 20
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9 AE54E 34T F AEE o3I} (Table 1). 4
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Figure 1. Schematic diagram of plasma treatment apparatus.

Table 1. Plasma Treatment Conditions of LDPE Film

contact plasma

angle (°) treatment (s) cell LDPE B
sample 1 90 0 thickness :
sample2 70 08 h-BMSCs 0.22 mm
sample3 60 1 (P6) diameter :
sample 4 50 5 (1% 10° cells /film)  5.00 cm
sample 5 40 10 (culture well)
sample6 30 20

0, Rame-Hart, Inc. USA)S ARg3lo] ZAslgl o 7+ M=
o] of B 7 FEoll TR 4 uLE "eoj==l
57 SA
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= 7Hﬂ§4 LDPE Z5-°| &7l we A2 —‘f’rﬂ L
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Foll 274 E7AZE 3531 1 2 2 53k )
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Ak
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Table 2. RT-PCR Primer Sequence

target e size of

gene P product(bp)
5-TCCAGCTTGTACCTGCAGGATCTGA-3'

c-myc 338bp 39

5-CCTCCAGCAGAAGGTGATCCAGACT-3'

ofos 5-AGACAGACCAACTAGAAGATGA-3' 366 b 40
5-AGCTCTGTGGCCATGGGCCC-3' P

3 5-CAGCCAAGTCTGTGACTTGCACGTAC-3' 293 b 40
P 5-CTATGTCGAAAAGTGTTTCTGTCATC-3' P

5-ACTACCTCATGAAGATCCTC-3'

Factin 5 CTAGAAGCATTTGCGGTGGACGATGG

S66bp 41
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Figure 2. Contact angle of LDPE film following plasma treat-
ment time; (a) contact angle of LDPE film following plasma
treatment time and (b) aging effects of contact angle of LDPE film.
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Figure 3. Growing cell number and proliferation rates of mesen-
chymal stem cell onto different wettability LDPE; (a) growing cell
number of mesenchymal stem cell and (b) proliferation rates of
mesenchymal stem cell.
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RT-PCR. Figure 4°] Yelgi5o] 19 vjofo M=
PBactin, c-myc 2 c-fose] AHf-ol= BE TwoA 7wk
A5l Zleg Holu we] yir)e} yol= AlZe] wef of
72 ApolE Holar Qv p53e] F-olle mHe AHE
Zko] 60°2} 30°%1 Aol B]v]gk w7} Bof p53 Al A}
7F Rt AE 4 5 Yok A 7AAR] emye
A E7ko] 90, 70, 40 B! 30°¢1 EHA w7} Fo] B
oH, c-fos2] Z-$-oll= 90, 70, 60, 40 X 30°2] EH A
w7} gHA] B9l Ao = Bmol o] oA AlERLe] &
o ghdsioty Abg sk hAl AR ps3e RS
Zko] 70, 60, 40 X 30°Q1 EHA w7} whA] Hol=
Aog wo} o) AZelH AXe] #7]03 DNAS)
BAHo] & o|Fo)x| 1 gty Alg=t) 24 #Hjekst RT-
PCR ZAZ}E ¥ pactin, c-myc, c-fos ¥ p53 F4A= A
Adew e ERlox 2 BEE Aow wold 19
HekRE Aol vl AAA ez wrh wia 24 Blvh =
g 19 kel ps3 AR A2l 90° |l 50091
EHAA w7t w3 2bHe 29 wljFell A F
HotA| BolaL gle R ® Rol AT i Al
2o A% ¥R FAA e w3 sl Als
el 5 Ak

43I FAAE GAA AR . RT-PCR W5
T F A7|9s= T3l 2 AelA 7 ARk A

RS

M1

!l_l—-l—--

beta—actin ¢-myc
(c) 2 days

Figure 4. Agarose gel electrophoresis; (a) h-BMSCs culture in
monolayer M (marker), 1 (c-myc, 338 bp), 2 (c-fos, 366 bp), 3 and
4 (p53, 293 bp), (b) 1 day culture factin (566 bp), c-myc (338
bp), c-fos (366 bp) and p53 (293 bp), M (marker), 1 (90°), 2 (70°),
3 (60°), 4 (50°), 5 (40°) and 6 (30°) and (c) 2 days culture f-actin
(566 bp), c-myc (338 bp), c-fos (366 bp) and p53 (293 bp).
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Figure 5. Expression of c-myec, c-fos and p53 mRNA as a
standard of S-actin by RT-PCR method at 1 day; (a) c-myc, (b) c-
fos and (c) p53.

Z2|H, A28¥ A3E, 2004



Polymer (Korea), Vol. 28, No. 3, 2004

el AE7to]l 70°d wf c-mye FAARS] o] 117,
c-fos7} 1.47, p53°] 1.590] Q1 HE7ho] 60°Y & -
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2
AAsh ghelAl 44 BAE] $oe & 5 gl w
A AE7e] 60~70° Aelel EHle] thE A4 AL 2
ol wlste] BMSCse] §AA7} U5 s
= & + A3dvt (Figures 5 and 6).
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Figure 6. Expression of c-myc, c-fos and p53 mRNA as a
standard of S-actin by RT-PCR method at 2 days; (a) c-myc, (b) c-
fos and (c) p53.
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