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A Study of the Localization and Appearance of Tenascin in Human
Hypertrophic Scars and Keloids

Kazuo OKUMOTO

Some disturbances of wound healing produce hypertrophic scars and keloids.
Extra-cellar matrix (ECM) can participate in this process, but details remain
unclear. In this report, the localization of tenascin (TN), a kind of ECM, was
studied in human hypertrophic scars, keloids, mature scars and normal skins by the
indirect immunoflourescence technique with the specific monoclonal antibody against
human TN. In the normal skin, TN was found on the dermo-epidermal junction
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(D-EJ), papillary dermis, vascular walls and epidermal appendages.

The epidermis and reticular dermis did not show any specific immunoflourescence
of TN. In hypertrophic scars and keloids, TN was found especially in the D-EJ and
papillary dermis. And TN was remarkably increased also in hypertrophic scars and
keloids in the whole dermis. No difference was observed in the localization of TN
between hypertrophic scars and keloids. The localization of TN in mature scars
resembles that of the normal skin. TN could not be found in the reticular dermis
of mature scars. This suggests that as a disturbance of wound healing progresses,
TN decreases. ,

Then the appearance of TN in fibroblasts from normal dermal skin was compar-
ed with that from hypertrohpic scars using a monolayer culture. TN was found in
fibroblasts from both hypertrophic scars and normal skins. From these results, it
was concluded that a disturbance of the wound healing process can stimulate the
synthesis of TN in the skin, and that TN synthesis increases in fibroblasts which

proliferate vigorously, as in hypertrophic scars. (Accepted on October 13, 1995) Kawasaki

Igakkaishi 21(3) :175—184, 1995
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Hexabrachion®, Cytotactin® 7z & & $6lldH 3
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MEBIUFHE
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bDER a4 KE LW (Fig. 2). 7
BCAIIR & X RFERT R T & % RR KR
75 ¥ OERERSHER L, BEBEEDER
5o TWAIRED D D & L7z (Fig.
3). 7z, FNC L DU o REEE
BEORFAEEHBSE EFEEE L.
2) BERLNEE

MHEEEURE B 1 O. C. T. compound
TR, —80 CTHMEMREL, 27V
FAZ Y FHN(=30°C) TEE 5~Tu D
BREYIF 2PERR L, R T30 HEE L

Fig. 1.

Hypertrophic scar of left foot region.

Fig. 2. Keloid of left shoulder region.

Fig. 3.

Mature scar of left femoral region.
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7o FERR L R BEEYI R 3EBEET T,
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30fEIgER TR, ~VAIE N T ALY VR 2
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EHR) £37°CTOSRIG I B2, Bl &k
PBS W T30 E%E L, 2&kPifk: LT FITC
b~ v X 1gG, ik’ (PBS T50f&AW ;
F/P €)1 3.63, Pifkfli 10 mg/ml, FF7 & b
Yy F—137°C, 1RFERIP) ICBLI7T°CT
60 IR |, X512 PBS ¥ T304 gk
#%, 79V Y/PBSHE (1 : 1) THALTH
HEEESE CHIE LEigk L7z,

RIAPLE VT RA YU ZaF—HE
Bt b7 A4 Y THRING, BEROBRIERIT-
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F 4 AN—EEE)D WIZ 4 CTU4ERI%ERS,
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[ DB 5> ST X B T B AR HEF % Fv 7z
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1) BRSBTS ORBERE
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REDOREIENED S, MEREC b LS
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EEMERE CIX, EER» >ERAEBICL
WTIEE BB NS LEnT 24 ¥ > DEE
D STz (Fig. 4. 2a). ¥ -HELEH» S
FTFEBIZr I THEEIEDON, FaT—
7 OEEL T 2 A1 THH & 2@V E DS
Fbohi: (Fig. 4. 2b).

a4 FOMEEN T ORI IIIEEERE &
HTEULTBY, HER» > ERAERB I
JTHWEE RS (Fig. 4. 3a), FIREICEK
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BRI R, EEAEE» SHEE L
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FHETETIE, ZO—HiHXE2FD 5 b0
bHotz (Fig. 4. 4a). LHL, FLALDHIT
BERIZBOTHS »pRIERTE DNk
S TEY, EFEEEOREBICEML T (Fig.
4. 4b) .
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T, HobIBEDBZHD%E(+), —EBICED
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EEPEA, AR CONENESRB L UVE
KRR BT 5 BE ORI D W T et
L7, EEEBICBLTIE, RiZefliciEEpE
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B EABEICB T S EETED S NThs,
ZNUAOEFFTRIZB W TS »REk
3EED SNk 7: (Table 1) . JEEMRE T
BEERD > BEFAERB LT THEWEEZ R
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THIEEMRE CORE L FRRHLEEZED
ZN5I IS i ER TR 05 72 (Table 2) .



A MERAEBIC BT BT A A v ORI L RE 179

4a 4b

Fig. 4. In direct immunofluorescence staining using monoclonal antibodies to anti-human TN.

(la) :
(1b) :

(2a) :
2b) :
(3a)
(4a) :

TN can be found to localize on normal skin of the D-E]J, papillary dermis (x200) .
The normal skin of reticular dermis did not show any specific immunoflourescence of
TN (x200) .

TN increased in D-EJ and papillary dermis in hypertrophic scar (X 200) .
Hypertrophic scar in reticular dermis (Xx200) .

: Keloid (x200) . (3b) : Keloid in reticular dermis (Xx200) .

Mature scar (X200) . (4b) : Mature scar in reticular dermis (Xx200) .
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Table 1. Localization of TN in human normal skins

Case Age | Sex Site D-EJ» Vascular Epidermal Papilla}ry Reticu}ar

no. walls appendages dermis dermis

1 25 M neck + + - + —

2 8 M chest + + — + —

3 80 M | femoral + + — + -

4 -8 M ear + + — + -

5 15 F eyelid + + + + -

6 10 M foot + + - + -

7 7 F chest + + - + -

8 16 M lip + + - + —

9 11 F groin + + + + —

10 8 M chest + + + + —

11 20 F nose + + — + —

12 10 M chest + + + + —

13 13 M chest + + + + —

14 13 F ear + + - + —

15 8 F lip + + - + —

16 2 M finger . + + - + —

17 55 M | femoral + + + + —

18 43 F finger + + — + —

19 13 F ear + + — + —

20 11 M chest + + + + —

21 6 F dorsum + + + + —

22 8 F groin + + + + -

23 12 M groin + + - + —

D dermo-epidermal junction
(+) : positive, (—) : negative, (*) : partially positive
Table 2. Localization of TN in hypertrophic scars and keloids
Case Age | Sex Site Passage’| D-EJ? Vascular Epidermal Papilla}ry Reticu}ar

no. wall appendages dermis dermis
1 65 M | dorsum 4 M + + + + +
2 13 F | lower limb 6 M + + + + +
3 32 F face 1Y + + + + +
4 28 F chest 1Y + + — + =+
5 10 M | dorsum 1Y + + + + +
6 15 M knee 1Y1M + —+ - + +
7 12 M chest 1Y 6M + + + + +
8*| 22 F ear 4Y + + + + +
9 27 F elbow 4Y + + + + +
10 14 M foot 4Y3M + + — + +
11 40 F neck 5Y + + - + +
12* | 10 M | shoulder 7Y + + — + +
13* | 38 F | shoulder 10Y + + - + o+
14* | 40 F | shoulder 12Y + + — + +
15 12 F chest 12Y + + - + +

Y period from injury to scar revision, M=month, Y=year
» dermo-epidermal junction

* Keloid

(+) : positive, (—) : negative, (%) : partially positive
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Table 3. Localization of TN in mature scars

Case Age | Sex Site Passage’| D-EJ? Vascular Epidermal Papillz%ry Reticu}ar
no. walls appendages dermis dermis
1 51 F jaw ™ + + - + —
2 26 M jaw 8M + + — + +
3 8 F jaw 8 M + + + + -
4 14 M | forehead IM + + — + +
5 18 F | forehead 10M + + + + —
6 17 F cheek 1M + + — + -
7 20 M chest 1Y + + + + =+
8 11 M ear 1Y + + — + =+
9 10 F chest 1Y + + — + =+
10 28 F chest 1Y + + — + —
11 2 M finger | 1Y1I0M + + — + —
12 14 F knee 2Y2M + + - + —
13 8 M | lip 3Y + —+ — + —
14 8 F chest 3Y + + — + —
15 8 F jaw 5Y + + + + -
16 39 F elbow 6Y + + + + —
17 7 F chest 6Y + + - + —
18 7 F femoral 6Y + + + + —
19 16 M lip 7Y + + — + —
20 14 F cheek 8Y + + + + -
21 53 F cheek 8Y + + - + -
22 13 F lip 11Y + + — + -
23 17 F eyelid 11Y + + + + —
24 16 M nose 12Y + + — + —
25 14 M lip 12Y + + — + —
26 17 F | forehead 12Y + + + + -
27 13 M lip 12Y + + — + —
28 19 F arm 16Y + + — + -

2 dermo-epidermal junction

D period from irjury to scar revision, M=month, Y=year

(+) : positive, (—) : negative, (%) : partially positive

BREFERIC DWW TIX, BEEE» S ERAEEC
DT T OHOEHSIEH S & & I RAE & 3L
LTBh, MELEEMBRICOWTE, Ml
WIZEET TR RD S hiz. EFHPTE
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CHS hREEEED ST, 205 ORGR
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(Table 3) . IEEKBICBIFDT XA ¥ DOFHIK,
ZOWTIRE SO IFBHER 37.5 L LHwEL T
20, SEOERTIE, 734 ¥ OEERD
SEFABERBTORBRIZIZIZTIO0 N THY, Z
g Lightner &' O L IZIZFEROBERTH
-7z (Table 4) .
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Table 4.

g & % = 3

mature scars

e

(BB21% H3=s

TN expression in human normal skins, hypertrophic scars, keloids and

Location Normal skin (n=23) |HS" and KL? (n=15) | Mature scar (n=28)
of + + - + + - + + -
expression | (%) (%) (%) (%) (%) (%) (%) (%) (%)
D-EJ* 23 0 0 15 0 0 25 3 0
(100) | C O ) [CO )| (100) | CO)[CO)]|(9.3)]|@.7)|C0)

Vascular 23 0 0 15 0 0 27 1 0
walls (100) | CO )| CO )| (100)[CO)|[CO)|(9.4)|(3.6)](C0)
Epidermal 9 0 14 7 0 8 9 0 19
appendages | (39.1) | ( 0 ) | (60.9) | (46.7) | ( 0 )| (63.3) | (32.1) | ( 0 ) | (67.9)
Papillary 20 3 0 15 0 0 10 18 0
dermis (87.0) | (13.0) | C 0 ) | (100) [ C O )| C O )| (357 |(64.3) | (0 )
Reticular 0 0 23 7 8 0 0 5 23
dermis C0o)|C0)|(100)|(53.3) | 6.7) | C 0 )| CO0 )| (17.9 | 82.1

D hypertrophic scar, ? keloid, * dermo-epidermal junction

Fig. 5.

2a

2b

in monolayer culter of hypertrophic scar fibroblast and normal skin fibroblast.
(1a) : Fibroblast from normal skin after 24 hours of incubation (Xx200) .

(1b) : TN after 13 days of incubation (X<300) .
(2a) : Fibroblast from hypertrophic scar after 24 hours of incubation (X200) .
(2b) : TN after 13 days of incubation (X300) .

1995)

Indirect immunofluorescence staining using monoclonal antibodies using anti-human TN
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