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[928k 1] AT 150~200g @ SD RMEPES v b & HNT
Group (G) 1; 2 v bu—Jb, G2; film dressing fii
M, G35 ZA7mA FERE, G4 X704 Fikh
+film dressing fEHBED 4 B3 T, TRTDT v
b & pentobarbital (40 mg/kg body weight) HEHEN
ALK 2280 T2, EEoMTEE 41T - 72tk
2, KEABAEE3Sem OMBICYIRL [K1], film
dressing fif I B£ 1213 Op-site wound (Smith-Nephew
t, WHD 2RV, A7 o4 NGBR3 MR
X Ui 1%, Betamethasone disodium phosphate (i

IR 5 2 S4Ft

=] 1

B (BB, KRB 2mg/kg %4 H & AP [RIREZC #E
fetk G Utc, 5%, HEXEGHTRAEDEMEHEKEF
BRicE Ui, f72, BRIERBIEOBEREN 1/2 1278 -
7o i % 50% 76 & U CAIGHA R Z 33 5 & & big,
BIEB DZEAL 2 MR T & PLRES L 72,

[928% 2] 1A 150~200g @ SD RIS v &= HNT
Group(G) 1; avbru—J, G 2; A7Fua F&GH,
G 3; GHIEHEE, G 4, 2784 F&5+ G HIGHEE
D ABITH TR, ZAFToA FHELGFER
Betamethasone disodium phosphate 2 mg/kg % 4% H
AP ARTET 3 B R O lit: 6 HIE, FERANC kS
U7z, FEEERETIIFREO AT K ERRICES Ui,
G HiG#EEIZIE Somatropin (E&, KB) 1 IU/day
MR AR A 50% 753 5 F TR R Uic, FRIRHERE
TRFEEOAAEIKEZRRICES LI, $XTOT vy
M % pentobarbital (40 mg/kg body weight) IEIFEWN
ALK 2HMBETIC, RE2EEER3om OME
IZYIB U & B OpSite-Wound (Smith Nephew #) %
HAOTEYL, itk 3 HHICATOR IR ZHRE L TH 1
N4 v (TNFa, TNF B ,IL-1a, IL-4, IL-6) %= #I%E
Ul F72, RIERBIOBRN 1/21278 - 1cHEm %
50%i5H & U ARG E ST 5 & & bi, A%
(b2 MRE IO I & JRlehR Rt U 7o

[52Br 3] A 150~200g ® S D RMEPES v & T
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FER 2 LK A BRZHT, AT oA REGEIEIER 2
ERIRRICRERR 5 U Tc, R G TRFEREO £ AHK
ZREMRICHEE Ui, GHIGHERICIE Somatropin 1
1U/day %#it% 6 HERREIZE FTHEL, 3XTDT v
b i3 pentobarbital (40 mg/kg body weight) MR
HEAIC K B 2G MM T, 4.0 cm OB IEHRYIBZ
ZTHBEL, 4-0 74 v %kEH0T5mm HFEIZ2E
FEERREA TR Uco 7% 6 B BITHEE pentobarbital
(40 mg/kg body weight) MERERNEAIC & 5 25 WKEE
Tz, BEEARE LA u v REROBIZ, Nb—
VR RN R A U TR A, Ry A
AEKEMEFEALT, BEESBAL ZKFOEE
Wound Bursting Strength (WBS) & UL THIEL T
(K 2], ABIgHEEHEZE BMRE Ui, £/, BRIl L T
BoH A vhA4 Ml (TNFa, TNFB, IFN 7, IL-15,
IL-8) A RIEMT L 72

+4 M A vid, ELISA # v b (BISOURCE, R &
D SYSTEMS) % i T ELISA 12 THIE Lc, HIE
T F SRR e TR L, HEMEMLELE student
THAEZHWL, p<005%b->THEE Ui, FAM
R INBER R F B BB AL MR I |l - TIT » 72,

& R

[F2B— 1] O50%AIPASICE LcHEIE, G1;8.8%E
1.4 (n=12), G2;80%x1.2 (n=12), G3;9.8%£0.9 (n=
13), G4;9.0£1.2 (n=12), G2 1T G1, G3 DM
AEE (P<0.05) 2, 72 G3 &G4 LMicaEE
(P<0.05) =iz, MAEFITIE film dessing fFH
BT BB E T, a5 =4 UMM E £
éﬁb?’: o

[EB— 2] OS0%AIFASICEH LB, G1;8.0=F
1.2 (n=12), G2;9.2%+1.0 (n=16), G3; 7.8%20.9 (n=
13), G4;82%+1.2 (n=10), G2 iFG1, G3, G4 &
MICEE (P<0.05) 2Dz, @ AIERE W REL
BIEOY A b4 VHE (pg/mD Tik, TNFaG ;
212.5+112.0, G 2; 197.5+105.4, G 3 ; 234.4+120.4, G
4;200.3=125.0, TNF S1ffiix G 1; 837.0£653.9, G2 ;
1078.8+965.0, G 3 ; 856.4+524.0, G4 ; 889.0659.4,
IL-1affiz G1;140.4+142.2, G 2; 269.2+240.6, G 3 ;
169.4+£105.4, G4 ; 198.2+1124, IL4ffix G1 ;
134.6+15.7, G 2; 360.0+242.2, G 3;189.082.7, G 4 ;
204.2+113.2, IL-6 fliZ G1;35.0F15.7 , G2; 133.7
+65.8, G3;65.4+324 G4;782+30.7, TH-7,
IL-4fi & IL-6 fHIZBVT, G2 TGlLITH~EE (P<
0.00)iIcmEfiER LU (K3 ], M#k¥Emiziday bo—
WERZ AN Z T o1 NSRRI B LTI, AloR ik
OB, aS=F UL S ML, &
SiItEFEERTDONTNI ENBIE ST

[EE—3] O&HToO WBS (M*SD, mmHg) &G
1;145+14 (n=12), G2:;102*+15 (n=12), G3; 148
+16 (n=13), G4;138*8 (n=100TH»7%, G2 D
WBS iZ G-1 iITlE~BFEEIZ (P<0.0D) EZERT EE
biT, G3IBLVGL EtoMIcbAEZE (P<0.05) %
At [£1], @MHDH A A4 2l (pg/mD) T
i3, TNFafliid G1;305+19.5, G2;57.2+34.8, G

BIERRERDY A b hA MEDLEE

(pg/ml) * 1 P< 0.05
1200 I l
Gl:arybrOo—)at
1000 G2 xZnd raow
— G 3 : GHasR
800 G4: 2704 RIE5+ G HARE
600
400
200 >
%
0 G1 G2 G3 G4
TNFa TNFB IL-1e L4 IL-6
3
=1
W.B.S. (mmHg) D LE&
G1 G2 G3 G4

arbrao—)b R7OA REE GHia# 2704 F+GH
WBS 145+14 102£15 148x16 138+8
(mmHg) (n=12) (n=12) (n=13) (n=10)

vs G 1 P<0.01
vs G2

P<0.01 P<0.05

(M+SD)
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MmigH A bhA AMEDLEE

(pg/ml) *% Vs * : P<0.05
1000+ e [ [
. G2:35h4 KBoH
8007 C3: GHame
. G4: A70OA KIEE+GHARE |
600
] *
400
] * *%
200+
O_ G1G2G3 G4
TNF-a TNF-8 IFN-7 IL-18 IL-8
X 4
3, 387.2+21.0 G4;404%28.0, TNFAMHIZG1;

229.41104.3, G 2 ; 932.0+337.4, G 3; 309.2+124.5, G
4;402.1£132.6, IFNyfiZ G1;224£14.3, G2;
109.5+52.2, G3;34.0+20.0, G4;38.2+21.0, IL-1
Bix G1; 131.2+83.7, G2; 227.6+101.8, G3 ;
145.2+82.8, G4 ; 158.4+94.2, IL-81#iZ G1; 206.0+
92.1, G2; 443.0%£123.1, G3; 267.2+84.0, G4 ; 298.1
+964 TH -7z, TNFB, IL-18, IL-8iTBWT G2
TOHA MAA MEBMOBED Y A M7 4 MEIZHEANE
B (P<0.05) iEfiERLe [K4 ],
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MRERIT Rk S MR 7S AR RIS 28R D 5 LI HIE L, 4R
R84 B PR JAE ROGIERHE (SIRS) DIRRED S 25 ke
EEFHTHEHMNT, 2704 FEEOMEMEHS L
T&TW3B, £ TARTOA FiB#E2 L DEEITITI 72
WIZAT oA NESICKBEED A 1= XL ORI &,
ZOEELETHTOLIREEEL D 21HFEEOMEE N
EUTHEBRIICF A LD T & 72009,

1. EBEFI . EMZAToA FEEETILELTO,
Z7oA 58 EWRIE 9 TIZTIZ Zaizen 512X D
Hpoh, BLENTE, Y, k1, Renkai
KBRET NV, AEGHRBEEICBT S LKL E re-
modeling Z&FHli L5 5 2 & &b, —EDAEGIEREE
DOEED A A Z X LOEWMAJFETH B EEZL TS,
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2. AlEIE# & mosit dressing ORIE © &L, BH
REEEZIEKT BHERNL v v v 7T X B RIERNR, B
THizhE, KEERDRESBHS NI >TETNE, &5
IS S T A ERT2E Lo ET 520
1 bAA VEBBICEATHS 2D, RIBKRLTr S F
J A REBXUHHESFMaOmAEET 5 B2 oh b,
T, IBEBARBREFRRT I <707y — VU DHAEIMEE
RS 51213, KEEREDHNL N Endidsh
T3, X SICBEAEEED AR THIME %A L 72
FHs, RRUCRE S E B BMMER L D bIG AR
WIZEBHOMITHE > TE [K5], FrAx D Op-site
wound % W7 HKEEHIE TS, B S DT film dressing
2RO DRIGRIEMELE T B & E DN &S - T,
AR ES—EHDO ERRIGTH D, AEIE OPEH L
e ORIEPY VRERb S pm I NI A MLy (B
REPES A A4 ) W, BAEHEEEEOPII O 4 O
R o B85 & BEREFEBLIC/E U CEHERZH ZH L TH 5
EnoFmlLlnarerbhod [K6], AlEERHZEME
RS Z Sk D AERIEMMERET 5 52 5 5,

3. AR EY AL ML Y A NAA VIdERD
HAHERF O B OBFHISGIZ B W TS TEELF X 2+ 2
LTW5a I ENMRHINS & & BIIT®, AlEERBR

Barrier lo water, microbes,
chemical and mechanical frauma

Some of vapor
pemosoity requres
v \t Al

Wound healing under an occlusive dressing. (Adapted from Winter GD, Scales JT: Effect of air dryi
and dressings on the surface of a wound. Nature 197:91-92, 1963.) vine

X5

Sequence of Mediators in Wound Healing

| oollEno FGF, PD-ECGF
-1, T

NFet,

T

Fibroblest stimulation : collagen, FN,
PDGF, FGF, EGF, TGFB8, TNFa

L Proliferation i |

s IL-1, IL-6, TNFa,
TGFB, PDGF

1 ) |
1 3 5
Days after Surgery

X 6
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Abstract

Mechanism of Adverse Effects of Longterm Corticosteriod
Administration on Wound Healing; Changes of Cytokine Levels and
Effect of Growth Hormone Treatment

TAKANO Kunio, KOSHITUKA Kozo, MUTO Shunji, MOURI Naruaki,
ARAI Hiroshi, OYACHI Noboru, HASUDA Norio, NAGASAKA Satoshi,
MIYAHARA, Kazuhiro, SERIZAWA Masaru and TADA Yusuke

The purpose of our study is to clarify the mechanism of the adverse effects of administration of cortico
steroids and the effects of human growth hormone (GH) in improving the wounds weakened by long term
corticosteroid (CS) administration.

Methods: I (epitherisation) ; Sprague-Dawley (SD) male rats were divided into four groups: group (G) 1 ;
control, G2 ; covered with film dressing, G3; CS administration (dose, 2 mg/kg/d subcutaneously for 3 weeks
preoperatively and throughout the postoperative). G4 ; CS administration and using film dressing In all animals,
the operation consisted of making a circular skin defect of 3 cm diameter, which was covered with a film
dressing. Time to 50% wound healing was recorded. II (epitherisation) ; Sprague-Dawley (SD) male rats were
divided into four groups: group (G) 1; control, G2 ; CS administration (same dose as described) and G3 ; GH
treatment (somatotropin, 1IU/d postoperatively). G4 ; CS administration animals and GH treatment. In all
animals, the operation consisted of making a circular skin defect of 3 cm diameter, which was covered with a film
dressing. Time to 50% wound healing was recorded. III (remodeling) ; SD female rats were divide into four
groups same as 1. All animals underwent a precise 4 cm midline celioyomy which was closed using interrupted 4-0
monofilament nylon sutures. Wound bursting strength (WBS) was tested on postoperative day 6. Histology of
wound and liver were evaluated. Cytokine concentrations in both wound exudate and serum were measured.

Results: I; The times to 50% wound healing of G1, 3 and 4 were significantly shorter than G2. II; The times
to 50% wound healing of G1, 3 and 4 were significantly shorter than G2. Interleukin (IL) -4 and IL-6
concentrations in the exudate of G2 were higher than those of other groups. III; The WBS's of G1, 3 and 4 were
significantly greater than those of G2. Serum concentrations of TNF- 3, INF-7,IL-18 & IL-8 of G2 were higher
than those of other groups. Conclusion: 1. CS administration not only impairs wound healing but also causes
hypercytokinemia. In animals of CS administration. 2. Postoperative systemic GH restores the strength of wound
and cytokine levels.
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