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Analysis of Collagenase Gene Expression by Cultured Fibroblasts in
Hypertrophic Scars

Yasuji MORI

Hypertrophic scars can form as a result of deep dermal injury, such as extensive
thermal injury, and are characterized by excessive collagen deposition. The purpose
of this study was to determine if there is not only increased expression of collagen
but also decreased expression of collagenase in hypertrophic scar fibroblasts. - We
compared the expression of mRNA for a,(1)and e (Il)collagen, and collagenase
in cultured fibroblasts from different portions of hypertrophic scars and normal
dermis. In hypertrophic scar fibroblasts, increased levels of a (1) and a (III)
collagen mRNAs were observed in fibroblasts from the edge and outside of scar
tissue, while normal levels were noted in fibroblasts from the center of this tissue.
In contrast, decreased levels of collagenase mRNA were found in the hypertrophic
scar fibroblasts. The rates of these decreases were ; center (25% of the control)>
edge (43% of the control))> outside (84% of the control). The changes in the
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collagenase mRNA levels of the hypertrophic scar fibroblasts correlated well with

decreased collagenolytic activity as determined by the degradation rate of fluorescein
isothiocyanate (FITC)-labeled type I collagen in fibroblast culture supernatant.
These results suggest that decreased expression of collagenase in hypertrophic scar

fibroblasts may be one possible cause of the excessive accumulation of collagen in
the skin lesions of hypertrophic scars. (Accepted on August 12, 1995) Kawasaki Igakkaishi
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Table 1. Source of hypertrophic scar fibroblasts and normal 7.

control fibroblasts

3. ¢cDNA 7n—7

I AR eI b} kAR cDNA ~Za—
HEEPERIR TELT, a(1)aT—5 i
S27FC F| 27 4 R Center 2 1.5- Kb o insert % # - plas-
aaC I E T e AR igs HEGTT, e () 37—
S17FE 2 4 Edge %213 0.9-Kb @ insert 2§D
S17FO 3 Outside plasmids p II-33'®, 25 % &
Sggg B i AR C;g;zr 14 —¥13 0.7-Kb @ insert Z#§D
S12FO 5 Outside plasmidn K4'®, TIMP 1%0.7-
S11FC F| 11 3 KR Center 45 Kb @ insert % ¥  plasmids
gﬁgg 2 OEiig_z pTrpCl-92, g - actin 13 0.5~
utsiae . .
SoFC 1 g - Conter rye Kb 0 insert % #F  plasmids
T pHFA-12V 22z ZtUEA L7z,
N16M M| 16 P %7z, ThZhd cDNA 7o—
N18F Fl 18| 4 |&m 7%, AU 7 4 v —% rehy-
N20F F| 20 3 TR bridization 5 Z &2 & D FH

2. RNA O ZE U mRNA EDBEIE

5o N7 ESEMIRE I 150X 10 mm 7 4 v ¥
21210% FBS it DMEM TH:%, a7y
MZELZ-DORERHL. BEEEREL, M
@ % ¥ #1 U 7z phosphate - buffered saline
(PBS) T 2 EI¥e¥EE, 0.75%ANVA T 2y )
— )% &% 5 M Guanidine thiocyanate (GTC)
EMzZ, 9°N—KRV A< E2HOHBEEOD
extract ##57z. extract #5.7 M by v A
(CsCl) WEEL, total RNA %05 L
724, mRNA O#I%E ¥ Northern blot #£I2 & D
Tote, XEDO IR, BRL —>5ugdD
RNA %#0.8% Agarose/formaldehyde 7V C&
K[IKEL, FhEk, = teiro—AfcEE
L7z. Z#% bake, prehybridization L7z:0D%,
42°C T—HWp, 2P TI LB cDNA 7
o — 7 & hybridization U7z, %8, FHL
cDNA 7 — 71z oW TIREEY TN . 7
4V ¥F —1F2XSSC, 0.1% SDS K O, 0.1X
SSC, 0.1% SDST#¥ L, &M% Bioimag-
ing analyzer Fuji X BAS 2000 (Fuji, Japan)
WX o TAF v v LU BEHREME % den-
sitometrical ICHIE T 5 Z &2 & DT 21T o

BRI,
4. ASHFF—EFEHDEE
a7 —EEEORER, XHEP e 7.
LEHEZEMIRA % six-well multiple dishes 17 % %,
10% FBS #&% DMEM T ¢8&EL:Z. 2>
TNVI v o AR OMIRE = PBS
TTTWROL, ME%EE % DMEM 2z
T37°C TABIFRIEEE 2 kit HEEWERRA L/
#, 0.05M Tris-HCl (pH7.5) 8 X U0.01M
CaCl, ZIZ 12REET—80°CIZfRE. 2777
— ¥ {& M 1%, fluorescein isothiocyanate
(FITC) T~V L7z 18 a5 —% % substrate
& L7z solution #FECHIE L 722929, 1 ug D7
—7 ok 1SR T 23775 —-YDER
1=y MU E&ELT.
5. In situ hybridization %29
—80°C KREL 1AM 2, 7V A A v b
ZPHAWTEE S um £, 5% ST HRIVAT VT
b N hNBEREREE R 12 C[EE . prehybridization
2o, S T VU RN mRNA 7
o— 7R MABCERBL, 50CIC T 8 KE
hybridization. 4% 70 —7%2XSSH/50%
formamide T2 [E, 2 XSSC T 5 E¥EEHELIzD
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a(l), ay() 25—4%>, a5 F—X,
TIMP DIEF K OB R RER B KA S
B1F5 mRNA v~v%, Northern blotting T,
Figure 1A, B, CIZ/RU 7z, BRETRERE M X
Bioimaging analyzer Fujix BAS 2000 (Fuji,
Japan) iz X - T densitometrical iIZ#l5EEL, IE
HARMESENERD L )b L 72 (Table 2). 3 DDIE
RS —F Y, 375 —¥,

¢

23 45

Fig. 1. Northern blot analysis of @, (1) collagen, a;(Il) collagen, collagenase, TIMP and g-actin mRNA
in cultured normal and hypertrophic scar fibroblasts. Total RNA obtained from normal (A, lane 1,
2 and 3., B. lane 1., C. lane 1) and hypertrophic scar (B. from lane 2 to lane 9, C. from lane 2
to lane 5) fibroblasts were electrophoresed and transferred to nitrocellulose, and mRNAs were
hybridized to labeled cDNA probes. N :normal, C: center of scar tissue, E : edge of scar tissue,
O : outside of scar tissue.
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Table 2. mRNA levels of a, (1) collagen,a;, (III) collagen,
collagenase and TIMP in hypertrophic scar fibroblasts

# B |a (1)Collagen|a; (IlI) Collagen| Collagenase | TIMP
control 100 100 100 100
ol E#B
HS27FC 115 115 21 90
HS17FC 96 89 26 89
HS12FC 79 93 9 86
HS11FC 121 124 23 85
HS9FC 205 . 223 46 99
mean+SD| 123.2+43.49 | 128.8+48.89 | 25+10.94 |89.8+4.96
A & &
HSI17FE, 136 120 42 131
HSI17FE, 150 149 43 119
HSI12FE 148 129 30 114
HSI11FE 276 263 58 116
mean*+SD| 177.5+57.12 | 165.25+57.4 | 43.25£9.93 | 120*6.6
JREHMR
HS17FO 106 105 72 125
HS12FO 157 130 62 119
HS11FO 203 203 117 112
mean+SD| 155.3+39.62 146+41.58 |83.7423.92 |118.7£5.31

The intensities of the mRNA bands on the Northern blot were
scanned densitometrically. The quantity of each mRNA level was
normalized for the quantity of g-actin mRNA, and the expression
levels of each mRNA/B-actin mRNA in the hypertrophic scar fibro-
blasts were compared to those in normal fibroblasts, which were set
arbitrarily to 100.
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Collagenase Activity (U/10% cells)

C E1 C E2 o E C o
controls L gL L 1
S27F S17F S12F S1F S9F

Cell Strains

TIMP, -7 7 F > 7 b iE
IZFE U level TH - 7z (Fig. 1A).
JEE MR AR T 5,
a, (1), e(l) 2 5 — 7% ~
mRNA 1338858, WEMNTICB
WTIEH X DIy a2 =L
feowxtL, HLETIXIER £ [F
RETH- 72 (Fig. 1B, C, Table
2). —F, 27%7+—¥ mRNA
BEEMERE SR THRENES L
BV, ZOHEERFLE (EH
D25%, p<0.01, student t-
test) > A#&EB ([M43%, p<0.01,
student t-test) >JHZESER ([F]84
%) DIEIZZE 4 ThH- 1z (Fig. 1B,
C, Table 2). TIMP mRNA &
G, FRA NS TR I I
o Tens, HULE TR A
fEm &2~ L7z (Fig. 1B, C, Table
2). a5 F—YEEOFERE
Figure 2 \Z/R L7z, IEEDIF—
7oy R 13 0.62+0.11/10°
cells Th-tz. zhiextL, BE
EREIE T 1SR & HLOERIc B v

Fig. 2. Collagenase activity in
dermal fibroblasts der-
ived from patients with
hypertrophic scars and
normal individuals. Col-
lagenase activity in the
cultured medium was
measured with an FITC-
labeled bovine type I col-
lagen substrate. The
values are expressed as
the meantstandard devi-
ation (SD) of the unit (U)
per 10° cells. C: center
of scar tissue, E :edge
of scar tissue, O : out-
side of scar tissue.
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TZDEEOETHRD s iz, ETHRIZHL
R (IE# D38%, p<0.01, student t-test) >3
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27z,

In situ hybridization 2 & % fH#%PUARHEZEH
FEORETT b, KIERMEE D & X IZRROR
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niza <545+ —¥iEAR% Figure 3A, B, CiZ
7~ U7z, Figure 3A XHABEFIZ B8 THEH
(B) & (F) ZxfthLzb 0T, T
(R BT LR 2 B L 7k (1)
REHE SO L, FLd (T) TIiEHA
5L LT3 . Figure 3B i3 Figure 3A
ZREHETRIZLDOTHY, ZOENS S ITH
2245 5 . Figure 3C 13 Figure 3A (L) %*
SRR LIb DT, BRZERL /gD
REEREATH S . Barru— e LTH

Fig. 3. In situ hybridization of edge (upper) and center (lower) of hypertrophic scar tissue with the collagenase
antisense probe. A : bright field (X100). B : dark field (X100) . C : high magnification (bright field, X
200). Labelling of fibroblasts (1) in the dermis with the collagenase antisense RNA probe.
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TRz, S X 2FEBEEOLHEED S
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mRNA D FEH 13 0 E AR A AR SR AR HE 2T
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