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Quantitative Analysis of Fibronectin and its Suppressive Effect on
Collagen Gel Contraction, Using Scar Tissue-derived Fibroblasts

Tamotsu Himeji, Takahiko Moriguchi, Kazuo Okumoto,
Tamiko Hamasaki, Keiichiro Sahara, Yoko Chiba,
Masumi Otsuki and Katsutoshi Yoshizato*

We inspected the amount of fibronectin from human scar tissue fibroblasts and
normal dermis fibroblasts is the same case, using an enzyme-linked immunosorbent
assay. Fibronectin was measured in cells and in conditioned medium in a confluent
monolayer culture. There was no difference between fibroblasts from scar tissue
and those from normal skin.

When minoxidil was added to collagen gel with scar tissue, gel contraction was
suppressed. The minoxidil concentrations of minoxidil added to the scar tissue
fibroblasts were from 100 to 200 xg/ml inoculate to be equal with the contraction in
collagen gel by normal fibroblasts. (Accepted on October 29, 1994) Kawasaki Igakkaishi
20(4) : 285—291, 1994
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TEETHL. 37— U7 VEEE, ZOH
BRREROERAE TV EINTWT, TV
WiERREETCERETE%. a7 -7 7Y
MEWIE, SRR a0 5 — 7 VR OEE D
TAIRTHY, TOEHE W74 707 F b
BS LTS, R R ORI (scar
fibroblasts : SF) & IEH K28 H3k O
(normal fibroblasts: NF) Tix, a7 =77
WVIGEREICZNED o NS . ZOIEOZEH
faD7 4 7ax s F UEEROENIZESHD
»REHT 2 BT, BEEETO SF-NF O
B3k R IO 7 4 a2 7 F 2% Enzyme
linked immunosorbent assay (ELISA) % Fw»
TERIRL /2.

¥ 7-, B L, SF OlUED a >~ b a—vidfE
RHFEOWRBIC D% S, 207D, BEFIT
» 2 Minoxidil ZFwT a5 —4 v VINEED
HHIEE 21T> CETORREEIOTHET
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1. BRHEFMAIBOEE

FEMC L VYIRS NIRE L 2 ORI OIER
FEEE—EM L D AF LT (Table 1), FHE
B b EWESORREE, EH B SRR &
By OMBE ML TR
T, #hZ2n &Y v MR R RARESE
B4 (scar jibroblasts: SF) % #EH & ¥3EECH

S/Iw

(E20% H45  1994)

Wiz, EEEWE X Dulbecco’s modified eagle’s
medium (DMEM, fRESEE) +Hi4EYE (peni-
cillin, streptomycin) 1210% 842410 (FBS)

PMz bz MERAL, Miid37°C, 5% CO,

DREEBPTHELL. TRTCOEREZHEL T

ARAREL 4 ~120M808 % Vv 72,

2. Enzyme liked immunosorbent assey
(ELISA) I2& 374783 2F > (FN)
nxEE (Fig. 1
NF-SF #—fH & L, B 10 cm OEMEE

F4 vy a2 (FALCON) THREFEL /2. #&

REFIZ[F CHIfaE DT 1 v > 2% 2 EfERL con-

fluent 127> 72K T NF-SF L b8 LB &

MR 0ER e U7z, #Mifgix Lysis buffer

[49% (W/V) Sodium dodecyl sulfate, SDS

(FOIYE#Mi3) ,0.02% (W /V) Ethylenedi-

aminetetraacetic acid, trisodium salt,

EDTA(R =4t %), 1mM Phenylmethyl-

sulfonyl fluoride, PMSF (SIGMA)] #7 «

vy 21z, 60°C « 1051, MR L Tk

L7z, Mifasus, SREFC/ERIL Thwicd D

—HDT 4y yaDbORFRILL. HERIE

BRI AR BRE CEo Lt

tE M FENH#7o— k(Y R) £HiE b FN

%ru—rHk (79¥) BAVWT, BELE

Yy R A v FEET, MlgiEE O ELISA T

EEEL 72, 96X 7V — 1+ (Titertek) Z{HEMHL

SERE LTt M FN (pFN, Bethesda) %

0.5, 10, 20 ug/ml % 50 ul T4 LI, 3

FHiE PBS 12T 2 4%, 2065, 50657 % 50 pl 37

o, 1%, 10f%, 25FHRD d D 25 u1 12 pFN

(10 wg/ml) % 25 ul F¥OMZ Iz b D% 7L — b

245 EL 72, Figure 1 OIECEE 2 #D, ABC

¥ v b (Vectastain) & i ABTS(SIGMA),

Table 1. Cases of scar tissue
Case Age.Sex Scar Place Cause Passage
A 12y F Hypertrophic Abdomen Operation 3y 8m
B 19y F Hypertrophic Thigh Trauma 2y
(o} 11y F Hypertrophic Chest Op. 1y 6m

Passage : period from injury to scar revision
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a. Diagram of ELISA

Anti-human fibronectin (FN)
monoclonal Ab

0.1% BSA in PBS

c O  Antigen (sample)

Anti-human FN
polyclonal Ab

Peroxidase conjugated anti-rabbit
IgG biotinylated Ab

Enzyme substrate
2.2'-Azino-bis [ 3-ethylbenzothiazoline-
6-sulfonic acid] (A.B.T.S.)

G Measuring absorbance at 405 nm

b. Diagram of cell-ELISA

/ 4% SDS
A 0.02% EDTA
AR CRCACREN 1mM PMSF
:
Y
B QO  Antigen (cell)
0 Q0

0.1% BSA in PBS

Anti-human fibronectin
polyclonal Ab

Peroxidase conjugated anti-rabbit
IgG biotinylated Ab

»m

Enzyme substrate
2.2'-Azino-bis [ 3-ethylbenzothiazoline-
6-sulfonic acid] (A.B.T.S.)

G Measuring absorbance at 405 nm

Fig. 1. a. Sample is conditioned medium in confluent monolayer culture.
b. Sample is fibroblasts from scar and normal dermis.

NRNVA F VI —EEE 100 pl &V Iz
BiTER THERBICFKBIE. 2L T, 20
%% % micro-ELISA autoreader (Titertek)
ZHWT405nm THIEL 2. &8, £y
T ART 2T OERIL, 3FERNIC DV TGS
L.
3. B#tFRERA WIS —F A LBRBED
Minoxidil (= & 3 #1468
12Xk 7 v — b (EE 24 mm, 7VE) %
R TSRl (NF-SF) oas—>>7 v
BB {T o 7o, MIEEEE 2 X108 cells/ml (well)
EL, By VoM, FBS 2100 1, 4£%
BE O DMEM %2225 41, 18la 5 —7 VB
(0.5% 27 >, &) % 200 p LICBREAK % 0
ZTEFFImlE LT, EEE CTCFBS 2
10%, 37— >0.1% %5 XS WEELT.
W7 VG OIMHI KB BEHT 2 720122 %
(W/V) Minoxidil Z5H8IL 7. ZDBWEL

T10%propylene glycol (FIY&Mi%E), 73.7%
ethanol (FIGHEEE 16. 3% WEKZFHEH L 7 v
I A8 DHNHI FBR DBRIZ placebo & L THW 7z,
SF ® a7 —4 v VEEEFIZ Minoxidil %100,
200, 400, 600, 800 xg/ml &Nz, ZD%k 37°C,
5% CO, OEEBITTHREL, YVOBEREZE
179 % 2 AR CIRIFAICEIE LTz, 72, Minox-
idil OFNR 2 HEZR T % 7212 Minoxidil 400 xg/
ml Z2EAE a7 —7 o7V ENREDBEFIC PBS
T L, Minoxidil & % 7> DMEM+10%
FBS ic#iz CHEEBR 2T 7. RB&E VTV
F2ETOERIL, MIRERR ISR T
B L7, FRHEFRIIIER B Db DRERL
7z.

S 3

1. 7478%2F>» (FN) OEE
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SEER LT 3EFICBWT, pFN 23>k
u—n e L7z 2 HWT FN OEE%{To7z.
Z OFER, fER A OBFE BE T NF (8.35%10°
ug/ml), SF (10.1X10%°ug/ml) &, R SF T
BEEZRLIDOD, Db DT, HELE,
Ml 2 NF-SFThz VEEIFT DL,
-7z (Fig. 2).

2. Minoxidil (= & 3 4 IV IR OINHIEER
SF ®& a5 —4 7 VEEEHIZ Minoxidel

(x103ug/ml)
154

(ug/10*cells)

Ll

Conditioned Medium

Fig. 2. The amount of fibronectin

(E20% 45 1994)

Eylﬂl

% 800 pg/ml Nz 72 b DT, &< 7V IZE
L7 72, Minoxidil 100 xg/ml 20z 72 &
O BB HEIH TR0 S, 100~600 pg/
ml O#iFE T Minoxidil DR IHKAE L T7 VX
WEoME SR snt-. 7, NF 2 EL Lk
B4, SF « NF & [FRREOIHEC T 5720121
Minoxidil DEREEHS 100~200 ug/ml LETH->
7z (Fig. 3). Minoxidil /% 7z SF D&%
BELIL 25, HlLZEBOF £ TRER M

By 2MiEoEa”MMETLT
Wiz,
w1z, Minoxidil % 400

ug/ml iz 72 SF %7 VEE
FAtht:, 15BFfE 1 PBS T
¥ L Minoxidil Z& 7%\
DMEM+10% FBS ic#az 7z
LA, SVIEERAEEICE
HHIBEE TR D> S
Minoxidil Z2& £V VOKR
& X Eowiz (Fig. 4).

Cell

N : fibroblasts from normal dermis

S : fibroblasts from scar tissue

=¢ 800 ug/ml

—— 600 ug/ml

Collagen Gel Diameter (mm)

i

400 ug/ml

200 ug/ml
Normal
100 ug/ml

bt

Scar

0 5 10 15

20 25 30 35

Hours in Culture

Fig. 3. Normal : fibroblasts from normal dermis
Scar : fibroblasts from scar tissue and collagen gels in 100~800 xg/ml minoxidil
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wash out
medium charge (10% FBS)

Vv

—C- 400 ug/ml

=+~ 100 ug/ml
-O—- Placebo
—8-Scar

=3

0 5 10 15 20 25 30 35
Hours in Culture

Fig. 4. Scar : fibroblasts from scar tissue and in 100, 400 xg/ml minoxidil

Placebo : vehicle (10% propylene glycol, 73.3% ethanol, 16.3% water) of minoxidil
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ERIZBIBEIFEOEBAETVEEZD. MW
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RSB TR T4, NF XD SFOA
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2. R, 37— T NVIHE OIS E R
B+ 2 ET, Mg ao—7 ViRiEOBEE T
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=7 NI FM BBy u— Uik RNz 5
EANVIGEDSHES N L RE L. 22T,

NF «SF 025 —% VIGEREDE WD, ZhT

NOHFED FN BEAEREOE L 2 b DB E S »
EHRETT 2 7-91C ELISA 2 HWT 7 4 70k
7FVDEEERITo. ZORE, NF-SF T
R LV, MR b FN BicEnkholz. 4
MMl e o0 7 —7 Uit L OB i3, FN %
AL72d 0P Y Otz a s —4 »ZEREIO WD &
ML bD, BEEIS -7 UBHEEEET LD
DRENRDHDL. DL BZEROEREED
Eip B3y VI ICBE S L T v B ETREME DS B
5.

2. Minoxidil (= & % INfREHNHIEER

R FR OFEIEMIIE D 2 7 — 7 v 7 VIE
PHIBEERZ LI Y b —VT 5 2 &R
WHEDOFHIc O nb eEzonD. ZITH
[, BEEXKITH 2 Minoxidil Z#H LT SF 02
7= VIGE R, F—ER O NF O
Ik FRREICT 20 OBEERE 2HFHR.
Murad & Pinnell 1%, Minoxidil 238EE&ET
DMHEF B UM H & Lysyl
Hydroxylase {&M: 2E T 2 ¥ 2EBBH Y, 7
T4 RN RBE &R O &S BB R DB
Minoxidil 2MEH T X 2 AJREMENH % LB L
7212 SEOERGERELY, SFIcmz TNF
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DYGHEEE 1T 51213 100~200 pg/ml DIEE
WELTW5EZ D572, F7z, SFIZ Minox-
idil % 400 wg/ml N Z 7z & O %2 15K B 12 i
L Minoxidil k%3 % & Z Dk, BT
MERBETT22 £ XD 100~200 wg/ml DEETIX
MBS A~OBEERI D ZwEEZOND. Ly
L, £&ETRAIGHEREREOFI I Z —
FUDHEENFL RO TW»BEY, Fx DERT
BIRaS -7 U R2ERALTWEOT, S4I0
Bas—rrbHuiRiFb LB Rbis.

4 & &

F—ER & DS RE R & IEE KEHERO
RSl v THBRIE T OR%E [iE &
fao7 4 7urrFrEgRHK L. ¥72a7
— 7 27 BRS¢ Minoxidil 2 - T SF DIY
FEENC DWW TRES L /2.

X
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1. BAJ@528 T ¢ confluent ZIREED NF - SF
D74 7arxrFrEEELILI S, BE
¥, g b NF+SF TEXIZD sk
>7z.

2. Minoxidil i & % 27— > WILE DO
EER
SF @ a5 —# >4 )22z Minoxidil #inz

T NF %7 VIRHEY ~VIC T 5121&, 100~200
ug/ml OEETE, MlEOBEZERI BV EEZ
stz

FEIR L, FREAEHBSE| &kt 2 34 OfER
RIS 27212 b, ARSI CREE Bk ORES
MHEOMHE 2R L Z0EE 2> ba—Ld
LZENPRETHLERDNS.
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