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Table 1. Immunoreactivities of fibronectin in the burn wound of rat

C# Cat % SAS(-)e=

BrollM e 144 ZIdME F5= FANHS
(++H)ez, A= S-S (-), T L 224
A okt FAdRES-(H)o=, 283 2852
AN = SRS (-)ez HFEU. 3YA
239} AT A0S (), FFE 22 A
E oulokdt epdubs (H)oz, 282 AW (-)
ZEHATERA N Ax <SS (+H)e
A= 744 =)9) A9 AU (-), I
Rz mlofst oFAgubS- (+)o=, 83
TEUAT AN E A PSS (+)o=
P g 1594 ®3)9} 23], B RdxA], T4
LU AgRA] 2 AN (-)ez HEE
o} (Fig. 5). 2094 ZI|M= A=) FAUS(+
o=, Ao M mlefst oFAubS-(£), ¥ d x=
283 ZE$UAFEA e SAUS (-)e=
FE= A

Bazo] 144 3o E F5= FANS(++
o=, Ao SN (-), FRUzA M=
u|ofgt FARES- (f)oz, I8 T8UA¢=RA
A= sAule(—)oz IAFL 3UR =3I
o} I M= S-S (-), IR AN E 1
oFgt oFAUHS- ()o 2, T8 FHE S
(++), LAz M A= S (+
o2 FAEC 7IA =99} 23], F Rz

A
e
L)
32
L

Control 1stD 3rdD 7thD 15thD 20thD
C Ca B Ba B Ba B Ba B Ba B Ba
Epi - - ++ ++ - - - - - ++ + ++
Der - - - - - - - - - + + ++
SC - - + + + + + - + - -
M - - - - - ++ + + - - - -
CM - - - - + + + ++ - - - -

Abbreviation

C :normal control; Ca: acupuncture treatment; B : burn treatment; Ba: acupuncture treatment after burn treatment; D : day

Epi: epidermis; Der : dermis; SC : subcutaneous tissue; M : muscle; CM : connective tissue below muscle

— :negativeimmunoreactivity; + : trace immunoreactivity; + : mild immunoreactivity; + -+ : moderate immunoreactivity

+ -+ : strong immunoreactivity
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Table 2. Immunoreactivities of type | collagen in the burn wound of rat
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Table 3. Immunoreactivities of type IV collagen in the burn wound of rat

1stD 3rdD 7thD 15th D 20th D
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Ca
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+

+

+

AT

AT

+

+

+

+

+

+

+

++

+

+

: normal control; Ca: acupuncture treatment; B : burn treatment; Ba : acupuncture treatment after burn treatment; D : day

Epi: epidermis; Der : dermis; SC : subcutaneous tissue; M : muscle; CM : connective tissue below muscle
: negative immunoreactivity; + : trace immunoreactivity; + : mild immunoreactivity, + + : moderate immunoreactivity

=+ -+ : strong immunoreactivity
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Table 4. Immunoreactivities of laminin in the burn wound of rat

Control 1stD 3rdD 7thD 15th D 20th D

C Ca B Ba B Ba B Ba B Ba B Ba
Epi - - - - - =+ + - + ++ ++ ++
Der - + + - - - + - + + + +
SC - - - - - - + - - + + +
M - - ++ ++ + + + - - - -
CM +++ + - - - - +++ +++ - - -

Abbreviation

C :norma control; Ca: acupuncture treatment; B : burn treatment; Ba : acupuncture treatment after burn treatment; D : day
Epi: epidermis, D-supf : superficial layer of dermis; D-deep : deep layer of dermis; M : muscle; SC : subcutaneous tissue

— : negativeimmunoreactivity; + : trace immunoreactivity; + : mild immunoreactivity, + -+ : moderate immunoreactivity
+ + - : strong immunoreactivity

2, 252 A= sz, ZEUNAgEAL
S (-)e2 BEFHSS. 7dA w99} A9, NI
IRREAANE HEe S (H)e=, 25
dME mekdl FAuS(1)e=, THUATRA e 95 AHA), 34 #2434 (22HA),
e 7} pAMbS (++ )z #AFHYA (Fig.  2A AP ECHA)S AL AAEA AHEH=
11). 1594 =3 A= FAuks- (+)o=, A3 dl, el# g FAA el A zutnietA (extracellular
= oulekst FAEES-(k)o=, IRYxAs 2§, malrix, ECM)E dAste o AAEe] A
ZEUATEANME A (o2 HAFy  AEsEAL 2l (laminin), AR 32 (fib-
o} 2094 =EIE FZxo] ofMHIS (++)o=, ronectin), o} (collagen), detA® (elastin), )]
A= Axe] oFAule (+)oz, 73w 22 oA oF 74k (hyaluronic acid), 2l (proteoglycan)
= ulokgh kAukS-(+), 283 28R ATzAd  FoE FAH da 24 F2E AAE, A
Me A (-)ez AFHG . HA A AA A EEe] o] F3e EH= o] 8%
Bawo] 194 =¥]¢} A7), i zxe SAut ok AlERPPEA ] e ARG F A
Sl M = (++H)ez,  EymiAd Yepgart A= A717F E5el

[] )

o o

TEWAZEAL AN (F)er FAFAG 3wt A f2n o] wie AlzyieietAe] A¥
do) &3] % v|okah FANbS ()0, Aye) vy FA w2 W3} deofdn (Falabellagt Falanga
wo] o 2001).

1z 15 ()=, 282 7

Aube (H)eg, 85U A4 SAuks () Falabellas} Falanga(2001)e 434134 27
2 FFE 79H =39l Ay, m|Rxyzz], Z o Hiagde] AFATA 2L WAL EH)
S ME SAukS (-)ez, 25U AFzA A= 3= 5 249 945 Fdu ok AR
738t SRS (+++)o 2 FAETH(Fig. 12).15 9] 28R DAQl F4] 2 2APAAA M= 7
Add 3= FE 9] AUl (++)o=, AI= AM E2] o] 53} integrine] Fo 3t J&& 3}, 3
Ao okAuLL(+)o =, R xA]L njoks) oF A 3 Abg] A el AlEE 3, AbA ARk 9} A
Are(H)ez, 253 ZEUATEAdqME & 2 el slE BINEEo] FA517] Alztsle] £
Aure(-)ez HEFGH 2044 2YE 5= 2+gl 23]} vlg (basement membrane)- o Al 5}
o] ofAMIS(++)o2, A e} IRUzA M= 3, 0|2 AL A7 Ao ARATis}
Az ANk ()=, 83 Z5UAFdx= AV otwAolw, b o]& A= Ho] v
AME SANS(-)e= T (Table d). delgla sl
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A Als) Aol A et &g 0
hypertrophic scarring)o] =
 Azgheiegael olwde wRd
23}7] WEoleta gt (Gher
Agel F23 3}
§43t WAl
A% F5& =3 "o (Papantonio 1988, Falar
bella¢} Falanga 2001).

HeAREE 937 5

2 o rle

r-|m

I Bt
sol Az ST o]Fol Hesin,
g Bz z28sta, AN L] o5& =4
71} (Woodley 5 1988, Dastych 5 1991). =3 %
7] SopzA ] AlEnhatetAe] Ald WA YA

ol Aol olFL 93 whebdz o) 4w, A4
S22 Yoyt THWAE (myobla)s WA
77, okwa A 97 73 Boz dgagn

o2z 9l o} (Longaker 5 1989, Whitby3} Ferguson
1991, Falabella®} Falanga 2001).

AeAdar 34 1949 2223 dot
1ol vhehtr] Alzhsted, 3QA) ol =
Tl gho] FEIeh 5ol = A
o] YA x, TERAEE o HHA

& olgstol B4

o] Aol whet AN olmA= , HEHo
] olmd= wA o} (Falabellagt Falanga 2001).
4o 7F AR FANRE el Al med
A$-A%49) fibrinogene] AlekAw, AV
otw Az} gmjde] upgtutel] Al vehdet (Clark
%1982, Brasken 5- 1990).

Ghahary 5 (1996)& 3H4F = 33 A 5
9] Alzulnlelalo M= AgAd4e Als 2 I
3 Aeotwd mRNAZ} =87 viepdoia 3hod
= Chappell 5 (19992 shie 48 =717
A ALATALAE B3 A AN HG T
Jj}‘ii_ﬁ% Huan 5 (1994) = 3AHe 913 79
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.25 M 3 3Ye] Baroll M F5
=(++)2 HFFG o, B2 7dA 3
20de = F + EF HFEEHA
T 1599 Bawolr A= kA
(+),20¢0) F5x(++)2 A2, BEZLS
ARk} wlokgt epgub-go g #AE -
o] ApFe] 7] A Afroll 27 4L 3
AL S SAAFHT AL 5 sk

ol A (collagen)& F2 AfRA ZoA AJALE
3, el o] st g e zhgatn], 2 2o
A7 9 sieh Ak AgzA
LA okwd (A1, 1113, VE)F} wheat
2 (AIVEF AVIE), 22]3 7]eb Afe] A
F22 (AVIE, VIIE VIIE) So] Ex3tx g
(Woodley % 1988, Haake % 2001). Garner (1998)+=
ofwd Aol ZAAAMZe] akEe| oA =4
deky sla o e ol% WEel = gle
SR AruA st otmde 3 YA
3to] shajA wkEo] A7k shglet

2 Aol A AllY okwd& B, Bag 2FolA
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RS (+4) o2 HEH T, 1590 Bzl
g B gIe 3ol 253 A7), 3R 2xo
A= BEF 5 99k 234 AE 329 Bazol
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B ME 20de] A9} olsh 2 APz
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A7 4 g1l
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v-23) AP, AW, 9% 350 EAsha,
A & 7dA 6] JeEldTm 89 (Falabellagk
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(Eisenmenger2} Nerlich 1998, Aberdam S- 2000). ¥

Fol= ehude] Rx3lx glow, guld AT
Zol| o]Afe] A7 v o] WA e} (Fleischmajer
%, 2000, McGowan£} Marinkovich 2000).
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Legendsfor Figures

Figs. 1, 2. No-treatment group (C) and acupucture treatment group (Ca) showed similar results in epidermis(Epi), dermis (Der), subcu-
taneous tissue (SC), muscle (M) and connective tissue below muscle (CM) in Azan staining.
Fig. 3. In 1st day in B, blue fiber was rarely observed in epidermis, dermis and subcutaneous tissue, and was observed mild staining in

muscle and connective tissue below muscle (Azan stain).

Fig. 4. In 1st day in Ba, blue fiber was rarely observed in epidermis and dermis, strong staining in subcutaneous tissue, moderate stain-

ing in muscle and connective tissue below muscle (Azan stain).

Fig. 5. In 15th day in B, fibronectin was observed negative stainings in epidermis, dermis, subcutaneous tissue, muscle and connective

tissue below muscle.

Fig. 6. In 15th day in Ba, fibronectin was observed moderate staining in epidermis, mild staining in dermis, weak staining in subcuta-
neous tissue, negative staining in muscle and connective tissue below muscle.

Fig. 7. In 15th day in B, type | collagen was observed negative staining in epidermis, moderate staining in dermis, mild staining in sub-
cutaneous tissue, negative staining in muscle and connective tissue below muscle.

Fig. 8. In 15th day in Ba, type | collagen was observed moderate staining in epidermis, mild staining in dermis, weak staining in subcu-
taneous tissue, negative staining in muscle and moderate staining in connective tissue below muscle.

Fig. 9. In 7th day in B, type |V collagen was observed mild staining in epidermis, weak staining in dermis, negative staining in subcuta-
neous tissue, weak staining in muscle and mild staining in connective tissue below muscle.

Fig.

10. In 7th day in Ba, type IV collagen was observed mild staining in epidermis, weak staining in dermis, negative staining in subcu-

taneous tissue, weak staining in muscle and negative staining in connective tissue below muscle.

Fig.
strong staining in connective tissue below muscle.
Fig.
staining in connective tissue below muscle.
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11. In 7th day in B, laminin was observed mild staining in epidermis, dermis and subcutaneous tissue, weak staining in muscle and

12. In 7th day in Ba, laminin was observed negative staining in epidermis, dermis, subcutaneous tissue and muscle, and strong
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Abstract

The Effects of Acupuncture on Fibronectin, Collagensand Laminin
in the Burn Wound Healing of Rats

Ho Jun Chang, Bong Sik Woo?, Che Soo Shin?,
Youn Kyoung Seo?, Doo Jin Paik', Nam Soo Kim?

Hanshin Clinic, ‘Department of Anatomy & Cell Biology, College of Medicine, Hanyang University
2Namsoo Acupuncture Clinic, Seoul, Korea

The present study was performed to examine whether acupuncture can regulate the expression of extracellular matrix
proteins that play important roles in burn wound healing of rat, such as fibronectin, type | and IV collagens, and laminin.
Sprague-Dawley rats weighing 250~ 300 g were divided into 4 groups such as norma control group (C), only

acupuncture treatment group (Ca), burn treatment group (B), and a group for acupuncture treatment after burn (Ba). We
burned 15 x 25 mm in size for 15~ 18 seconds at lumbar area of rats with special iron adapter and acupunctured at 5~ 7
mm in diameter and 1 cm in depth using 0.25 mm x 50 mm acupuncture needle for 20 minutes in wound area. Rats in
group Ca were acupunctured once, and rats in group Ba were acupunctured every 12 hours 3 times. Rats sacrificed at
days 1, 3, 7, 15 and 20 after burn treatment. Histological changes were examined by azan staining methods and expres-
sion profiles of fibronectin, type | and 1V collagens, and laminin were detected by immunohistochemical staining meth-

ods.
The results we obtained were as follows:

1. At day 1, fibersin epidermis, dermis and subcutaneous tissue in both groups B and Ba were not observed. However

groups B and Ba exhibited fibers stained mildly and moderately, respectively, in muscle and connective tissues.
At day 20, the level of fiber in group B which was comparable to group C was less than that of in B group.

2. At day 3, fibronectin in group Ba was observed in the muscle. At days 15 and 20, fibronectin was increased in epi-

dermis and dermis of group Ba compared with those of group B.

3. Type | collagen in subcutaneous tissue was observed at days 1, 3 and 7 in both groups B and Ba. However type | col-
lagen was observed only in group Ba at day 15. In the epidermis of group Ba, type | collagen was observed at day 3

and maintained until day 20, while observing only at day 20 in group B.
4. For type |V collagen, both groups B and Ba showed similar results.

5. For laminin, both groups B and Ba showed similar results except the 7th day results. However after day 15, laminin

was stained moderately and mildly in groups Ba and B, respectively.

These results suggest that acupuncture may improve the burn wound healing by increasing fibronectin and type | col-

lagen.
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