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Contraction Phenomenon of Type I Collagen Lattices by Human
Fibroblasts Isolated from Hypertrophic Scars and Keloids

Keiichiro SAHARA

An in vitro model of dermis was reconstituted by introducing fibroblasts either on
or into the type I collagen lattice. The model was maintained in culture to
investigate the cellular behaviors of human dermal fibroblasts and proliferative scar
fibroblasts. Growth was suppressed on the third to seventh days of culture both on
and in the collagen lattice and was compared with that on ordinal plastic.

To investigate the effects of various drugs on fibroblasts isolated from hypertro-
phic scars and keloids under a condition resembling those in vivo, we also cultured
fibroblasts either on or in gels and evaluated the effects of IFNa-2b, smooth-muscle
affecting drugs (PGE,, Papaverine). The degree of gel contraction was compared
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with that of normal dermal fibroblasts obtained from the same patients. The

contraction in the keloid fibroblasts was invariably greater than that in the normal

dermal fibroblasts.

The contraction obtained in the IFN-treated keloid group did

not differ from that observed in the untreated normal dermal fibroblast group. The

overall mean collagen gel areas for these groups were similar. The smooth muscle

relaxants (PGE,, Papaverine) used in this experiment exerted a suppressive effect

on the gel contraction, suggesting that contraction of the gel is due to the smooth

muscle cell-like properties of cultured fibroblasts. (Accepted on October 1, 1996) Kawasa-

ki Igakkaishi 22(3) : 183—196, 1996

Key Words (@ Fibroblast @ Hypertrophic scar ® Keloid
@ Collagen gel contraction ® IFNa-2b
BinsrErrzBHo»T L0, ThE
& L & (= NOBMFEHEEEWT, a5 -7 « VI

AEHBABERICB LTS »OBERIZL 5/
FRHEEESE L, BEERER 7 a4 F
P END . a4 K RO R
P L ST\ 208, BRCERLERELY
FTVIEID, ZOKBRLTLLEELIEE

VEEG. ZRSOBRIC I, R X

BIIE (wound contraction) & &HESEMRE D8
FESEERBEE R L THWE EEZLNTWY
5.

S ORIECE X 2OV T, k7
5 AF v 7 _ETOHEBREERESIC L 5%
iz d&8hT&k. Lirl, Ein vivo icBW»
THRMESFMEERCREEL 23, ZOAME
Za o —7 VEQMBENECHEELTWS . ##
WML S —7 VSNV TEET S L, M
BB EZEZ Ta s —7 U iEL2E#ERT %
7o B| 2 FE, PR THREESL S VOIS
DEFEFRE IS L1 d (BHEREKRE
V2R

B BB AR IR 2 B 1o SRR DB R
BT AL, IR SRARES IR I &
307 —7 v 7 VEEEREBROWmEY 13H 5 08,
HHEREEETVEROCREEREE 7oA
R % I L ek 3 S b Th R,

AFRTE, BHEEHEE 25 —7 >~ L O
HVERD, [EEERES 7oA 2BV THE

WEEEL S TN 2 T — 4 T & B B TEIIEIE
FizowTEH Lz, S50, FBMIERAEA
D NEE~DIEF % » 5 Z L & b, B
FHRELS, FREEER 2R TN EI D%
BatL7z.
CER FANEED T Y b o — i, FEERTRED
BEPIEESREES XU a 4 FEEDOTFIHIC
OB LEEZONG. FIT, HlEEEER
Lizao—4 v EEIGIVER %H T 5 Interferon
(IFN) 2 wT, a5 —7 > 7 VIO
EERETo 7. .
FRHETFIRE & S EE (BUTF ECM) OfHA.
V2T 2 2 813, AHEREIEE R -
rad4 FOREKFEHEHT L2 TEERZ
LrEZOND.

MEBIUHE

1. R DFE
FBFICERIR L 2 EEERE (6 F1), 7 a4
K (460 7o e R—ES & D YIBR L 72 IEH
B (84 2w, 203 bIEEMRE
raf Rigbok bERLIEHSEME L L.
IEH B2 VIR AR AR R B O B T, iR
SERLBENESERW. BB, EEERE
Lrud FEEAEROEWCEIYRALE.
bbb, WAMERDE L, —EBICHEREOBIEL



B EEMRER O o4 N R0 7 — 7 Y - S ViR 185

HoNsbDOEEEMMEL L, BAHEEYT
BRICHERLTCWE DR ruf Rl £
B IE10mK 0 & 4952 (B 3B, =ik 74 T, &
WEHARE, 1E2HA»SI0ESPHTHS.
BREGRAL i, BEES, B, BB, B, b
B, TR %z iz-> T3 (Table 1) (Fig.
1).

2 . MM OB E R
AR, £ VIEEERE, BEERE,
rua4 &) Explant FICTHIREEL. B
BEW X, LAE®E (100units, ml penicillin,
100xg,”ml streptomycin) % il 2. 7z Dulbecco’s
Modified Eagle’s Medium (DMEM) 1210%k&
REME (FBS) #EAEIETHERALL. &
1337°C, 5% CO, £ ¥ F a2 X—F —NTITV,
B HUIE 3 ~ 4 H & & T RRMER L /2.
I & 2 REEREMZ 5oz, B 4~10
Ol EAWTERET- 2. B, HlgpE
1%, AIHEZEEEMEC TEBE L.

3. 35—« FLOES

Elsdale and Bard® O G2V, 35—
VERTYEIR a7 (T Y REK,
FHYZF 8, Japan) W, BRI IZ

DMEM %{#FHL, Zhichnz % FBS #1310
B EICHEL . RIC, SRHESH
% PBS (PH7.4, 0.02% EDTA, 0.1% V7
VURED) B TUEL THESER2E-
7.

FNVRABEDOEE WX, 27— VHERE,
DMEM #:#t (10% FBS % &) 8 X UHifgsS
B e ik a 7 — 7 VIBED.5mg /ml, Mk
31 X10°f,/ mlic%x 3 X5 CRBEL, 1 ml
T OEE35Smm D bacteriological dish(Falcon
#, Japan) A L. EHIZ37°C, 5% CO,
AFaR—F—RNBLEET S L, Y105
Ty MELT:. P bRE 5% 1 ml &
BL7:. zhr o3RRS VET 4 vy
a0 & BREMICHD LEEREIC L.

7v EREOS AR, EE LRk LT
HEAoBRESERVWI T =7 7 IV RIEEIL,
7 WALERIZ 1 X 20° 8, /ml OHfg 2 7 v ki
BRELUEE L. 582 HEICRBmL 2.

4. 277 « FVIKEORIE

BRI 2 & A 127 NV IZ, B
LTBY, ET2HRTLPRIBTEETE%. 0
I, FVIZIZIZEBO £ EL

Table 1. Cases of proliferative scars

Case Age - Sex Scar Site Cause Passage
1 14y M HTS abdomen ope. 2y5m
2 21y F HTS knee trauma 1y2m
3 29y F HTS | abdomen ope. 1y8m
4 10y M HTS | chest trauma 3y5m
5 49y M HTS elbow trauma 1y5m
6 36y F HTS abdomen ope. 2y2m
7 38y F KL shoulder trauma 10y5m
8 37y F KL abdomen ope. 8y5m
9 25y F KL ear pierce 2y5m
10 24y F KL abdomen ope 5y5m

HTS : Hypertrophic scar

KL : Keloid

ope . operation

passage : period from injury to scar revision
y=year, m=month
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Fig. 1. Example of severe keloid scarring on
the right upper arm and shoulder of a 38
-year-old female
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Fig. 2. Comparison of human dermal fibroblasts and keloid derived fibroblasts in the primary culture
Photographs (a)~(c) show human dermal fibrobasts, and photographs (d)~(f) show keloid fibrob-
lasts.
Photographs (a) and (d) were taken at one day, (b) and (e) at five days, (c) and (f) at fourteen days
of culture.
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Fig. 3. Time-course of the growth of (a) human
dermal fibroblasts, (b)hypertrophic scar der-
ived fibroblasts, (c) keloid derived fibroblasts

cultured on plastic (@), on gel (A), or in gel
(m
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Table 2. Index for growth repression by collagen
HTS : Hypertrophic scar
Index for growth repression
Cell

on plastic on gel in gel
Human fibroblast 0.43 0.37
HTS fibroblast 0.66 0.40
Keloid fibroblast 0.86 0.63

Fig. 4. Appearance of contracted collagen
lattice

BE58#H L p<0.056THEEZHV). £/ IFN#
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72 (p>0.05) (Fig. 7).
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Fig. 5. Contraction of collagen lattices by
human dermal fibroblasts (@) and fi-
broblasts isolated from hypertrophic
scar (A) and keloid (W)

Contraction curves were significantly
different (p<0.05).

FPCL : Fibroblast - populated collagen
lattice
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Fig. 6. Contraction of collagen lattices by all
IFN-treated groups, human dermal fi-
broblasts (), hypertrophic scar der-
ived fibroblasts (A), and keloid derived
fibroblasts ()

Contraction curves were significantly
different among IFN-treated groups
(p<0.05).
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Fig. 7. IFN-induced reduction of FPCL con-
traction was not significant among
groups (p>0.05) .
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Fig. 8. IFN-treated (IFN&-2b, 1000IU, ml)
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fibroblast group (O), (p<0.05).
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Fig. 9. Effect of IFNa-2b concentration on the
contraction of collagen lattices by human der-
mal fibroblasts (a), hypertrophic scar derived
fibroblasts (b), and keloid derived fibroblasts
(c). Gels were incubated without (O : control)
or with added IFNa-2b, at 101U,/ ml (@), 100
IU/ml(A), and 1000IU, /ml (W) .
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Fig. 10. Effect of smooth muscle relaxant (PGE,)

concentration on the contracton of collagen lat-
tice by human dermal fibroblasts (a), hypertro-
phic scar derived fibroblasts(b), and keloid
derived fibroblasts (c).

Gels were incubated without (O : control) or
with added PGE,, at 0.0lxg/ ml(@), 0.1ug/
ml(A), or 1 ug/ml(M).
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Fig. 11. Effect of Papaverine concentration on the
contraction of collagen lattice by human dermal
fibroblasts (a), hypertrophic scar derived fi-
broblasts (b), and keloid derived fibroblasts
(o).

Gels were incubated without (O : control) or
with added Papaverine, at 10°M,/1(@), 10~°
M,1(A), or 107*M,/1(H) .
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