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1. U ®IC

AR D A h = X L%, IEEOHIIEY FDFRE
L DA LHIMASHL LR Y, FOHBHIES
ofz. 8k, BBEROFRTH - EIEHEBEE I —
Y2 & AR T ORIGAERER L, KRN T—5
DHESITH & > T Moist wound healing A5H 7k & % - 72.
Moist wound healing & |, AR DB A T 12103k
ShBAMHEER T2 RKBICHERISEHT 2HET
HY, BaREXELVRIGHRERERTRMTL L
X WulReE a7 Fu—FThsd. LHL, BGHE
TOERERIZMD BRI 2> THEZBE T TWwa DT
Tidaw, FEFEATENVGEZE - 2B, BHIE
Bk CHER 2 BT IS AT L TWieds, 2odicid7 o
77— ¥ LRI EERERFRMERER T % E0FF
ELTwA. 2F ), AEHIIERLYVEZTHMNIZFD
FEHEZBHELTWIIEWE S,

ARHTIE, BIHEREBEiICbl> THBL
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EBZOETOMRMHRZIMA THHEHAAS.
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2. RO HE
HEHEMEEEAGEEO T Tu—F1k, 0B L
LEBERZHLPICTAIEFBEETHD, AIGIXZE
DE WIS, DA acute wound & 12 14 81 {5
chronic wound |24l b 5.
SHAHOERE LT, MERHE, BIUE2HK
BYRFZEBZEOFMANETOND. &RBET L8105
EHERBED I & B &, HERESL > ICEIEIZEE
T 5. FIC—REBHEMTH 5 FHaNIAIRR TR L
THEY, BYEDLVIHHEL M ICEITIEET 5.
b5, 1BEEEIE AT S 0B B X U RITEIEG
WHER T DB ERBEI I (koK
e, F3HAMATEHI R 720D THS. 1Bl
flEOEKIZ, BIFNERE L CEERE, ik, e
Bo¥A, AIEOTEEDS L LB LRERPETOR
5. —F, EEMERE LTI, Al - K5%L2 (&K
FE - A VF—EHKFEIRE  protein energy malnutrition:
PEM)V, fmICHEARE, REASIKE, EW, HERE,
MEEE, BHEE, WBAEBOFELZEICL s HEE
HOEHERT 2 E8¥ToNs, BEAGORE,
T DOIEPEIR B OUEPAGGEICZEETSH 5.
LSRG L BRI IC BV TIE, BUBBERTFL 2
DRERLEEARL ) HEREIREETS. B
BlEIC b L, BHAGTIRE L DEASBEEFEDR
BATEL, Y4 M4 VBEDRELREREDD,
AMBERICZEDOTATLRIRETH 5.
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3. Bl AR OB
BMAEGEERERE L 50T @ i & E
@ REH @ (HIKD)BEAEH @ FHESEH (Ha) o 4 )
a6 hs (Fig.1). 2025 @ Q@ AKEISH,
@@ MMM L AIEL, 2013258055,
EELGEE, INLIZEHLOTAL—XIZETTSHE
ETRIBREFRO NS, KREHICIE, #a2filio
RERBL L N, BEOZRMEFEZ D, FRICHEFRT
HEMEBR TR 70T 7 —EXHICHS T 5. &
ETIHRBEEO 7O AZEB LT VWE ) 1241
WA THREE S 5.
A I %58 E] R
M EEE TS ER L D BRI AT
b, EMICHEEBFET L E, SEEHmL, miic
Loiizans, MiEFoMlEso) b, 47
Ml ES MR ER T 2 2 L TIkA 2 S h
5., &6\, MERGO714 7)) —r W&
L, AlEA M CTEbLNLZ LT, AIHEIESNAEDL
BEERT S MCERBE L B, F A/ AR R e
FEIR AR L, 3 IS & L A i o
WM RET S, COB, 74 7Y rEEM
WEA T iRME S o) & 28230, IR,
HER, MEMNEMRE, WEFMRoEEIZBIT5RE
B, COBRODREMANEOLHS.
B AIEHA
RAEM I ZHHEFEMAZ L D30 BEEEHR <.
9, MRS SNGE 714 7)) X GREDC
I /)~ A H 2 3% 3 [K] - Platelet derived growth factor
(PDGF), TR #rifig5 R T Transforming growth factor
(TGF) 7% & #8122 20 B B A 81 T 1<
B sh s T, EBMIMEDESETE, MEAN
RN & o IR OEERE B £ U ERO IME SRR &
WENEBIZ L., ZOB, hEkiE, ofab)zy
B4IZ X ) MENEMICHIT L L 7 F V108K
L7cob, MENNEEST S, HFPERITEMDICHL
LHREMIBTH Y, HRZHEE24BEEIFE—7Th
L. WFHRERIZHIPAANER A 27 70 YA LTE
AL, BERICIY IRy —¥hbog@Ta T
T—Y¥EHNT L5, Rl EPEAET 5.
RWTREAs BRI IE~r 07 7 — VBT
b, %707 7= VIZHERFHMEFME O ELES
N % interferon-y (IFN-y ) I X W R HEEf s h, AE
RRZHETAEDPY) TR, 414 —04FVinter-
leukin 1(IL-1), Hf# 1% %E & ¥ Tumor necrosis factor
(TNF), 435 #i 2 4% 5l K- Fibroblast growth factor
(FGF) % -} 3% %# A -7 Epidermal growth factor (EGF)
EOEEMAMEEAN % EATWT 5. 5127
YOSERPHBL, VT hA v REETHIET,
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ZORHMOEIEREEHEHT 5. £/, L TIEE
WMo MS bfEEsnhTw 505, BIEGHEEZRY
DHPIHIT L ONEARHTH 52,

[ofF: [T:v:t

ZWIHED S EARBH ICHBERIBTOMT - 15
BhFmEnL. ZOREH»G, A5 Hw I FE
TAHREMABOHMMERGT 5. LaL, #EEOR
WMEBDBREAFEEN L ENE I LEFRIRTH
h, TOEHREZE) O L i E MR
TH 5. GIGEFRICAES B M M R 1 vascular
endothelial growth factor(VEGF) DfEH 1 & V) {1t
Sh, EMMEOHESFIGES NS, AFHA T
TR BRI 25 2 25, BEOB/N L
BEXRD S MEN MRS ICEEL, 20
BERELERT A, 352 M PR 12
FGF (b-FGF) %z K O R F2{EH+ 5 Z & T,
L WEHOMEHENBZ 5.

— 05, PRAEFHIAE S Al L o S AE - Ic LY
WS, MBS~ oMEELRET 5. EH
e B AZARAE T B #ME 3 M B o 3B 7B RE 12 A8,
BIIGERBRRETIZA 7 7)) Y a2 1 DEMEIL S 1,
WRICHEET A L )10 B, 2 OMMEFMOMEE
REETNES LR TFEBEHUFRET S, kL
FHAR TS, PDGEO{EHICL Y, MBa5—4
YEIEFLS, FurA sy, 74 T70RoF 2,
IIAFUvREEEEL, AFERERET S,
Z D% TGF- 3 Offy & 12 & b Bz Mfas S E o £ 56
B THB I Mas—rr7urt ) A,
TA4TOFRTFy, TITRF U EPEESRE
ETHIALAFEVBREND LIRS,

CHEHIZLTRFMEIIER S h, & 5HREAR
B STEE S NG L, BIUEASE Z D Bl HE A X
AT B, Z ORI 13— 8% S AR e AR



595 L3N5h. HHskEFMIEI, C5m ) RS
Ml L RGO EOEE 2 A L, REEMET
FRYIZHT @ -smooth muscle actin( « -SMA) FLEIZ L D)
PEINHZLTHESINS. L LEXL, bhb
ML ARHESF A X Tk L T vWigEsF g o 4
I2h, ANGEZEET 2 E— 7 —BAFHEET AL
FRIELTEY, AU BENE»SfTbh Ty
ZUHEMED S 3. AN A EIERIEICBWVWT A
DOTEETH S0, BAEOLFHFHETIRETH 5 &,
Ho TRIGHASER & 7% 2458, BEWEL & 272
ELHNVEELZTRERS 2w,

WA ORMEERET LEETH . RIFL TR
TEHL S T B 56 1 T3S By SR < B AL
BRIEE NS D, AFEELSZ LWV L IEARRAHF
BEFRTH L5 T EELBIET 5. B AR
MEOERICIE, T34 T4 7037 F HE
BICHFEL, BIEEEPEEED S AILMgD 1~
Fr)ENMLTINGICHAL, BEIZBBT 5.
Z OHMMEEEIIIEGF % EAECHE LTV A,

D B

BB GRORRERTH Y, Z ORHIIREIZFER
Kbl TH{ZIL1IDHD2EDLOTHRELETSD
%, FRAEASET L7z®H, matrix metalloproteinases
(MMPs) %% EDEE S HBERR, £ OiEMEZHH T
% tissue inhibitor of metalloproteinases (TIMPs) 72 & ™
MEEHICEY, HED)ET7) v 7 (B 15
H, TOEARLIALZSE, COBMIZII7Z7, 7O
FrFvReTIMOCE, DRaT-5 U5 L,
IRlas—-Fre7ar+ 7)) h r&d¥ndsz
LTHIER L DoRECRY, oM HMmL,
Wb LR B,

CORIZBWT, BEENS X UBILGHE RS
LFRL@hieve, BIFERERRESS oA FE
b, BEICEANHELZEITILLELS. Bb
TIEIOEMSE - 7O FickdaEELERL
2, TEEICHEEYLDLZEZEEETH D, 4%
HOPICHBECEBEELZRA ALV HIHEAI LD
BEIR B & IR e D R l- 5.

4. BGABICED 3 ELEBEMME : AEBEET
BIGEEEEATAERLE LTI, BENAT L
RSB, HEEGEOHRIE, KERES L OLERE
ZEDEHENERE, Bllh RESNLEHHE
WAHFAET 5. KR TRAGEEA =X 412HL,
BiffEE oW THEST 3.

AR L7z&)c, ERRAGHERERICBVTIE
4 2 MIBHR O EBIEUME S EEL Ay VT — 2
AT 5 L TR IXEHT 5. — kM9, RIEE
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e, BECEZ) L3502, AIBEEIC
i LIEER @  EBREEPE Tz H i weE 2
LbTwa, L Lids, AIBHEZ{RETS LE
ALNAHBEATS, LoRBBIZHVWEE O ?
R oBETCAVWRIZE WO (EHERE) ? % &,
BT REHFRIBECREINTVS, FICEREIZEL
T, BRY 2 CGREMERVEE, MBRICEEHLZY
CENESGIIHBETELD, W 2rDOMBEHFIIE
EEEB CHRME LR EEIHLCLEIZ LD LD
TEEVPLETHAH. T, HlkombAGEEICS
WTRATARLEETHY, L TEATHEREEA o
—VEORERTE VI bIFTTIREWVS, E5(2, KBkt
&9 HA AL ICELTITREAIG L BEEH
TEZOEMIRLLIENFHLPLR-oTEY, BB
BERFOERME TSI ZTEELR T T 25— 5.
LB OBIGHEFETIE, BEOHBHMEA T % FFFICH
WCHINN - B REZB L) ET B0 7 FIVEESH
YHENTEBY, FRNFNOBBERTFEZRNTA L
B, FR6OMEERIZ2WT OB
BEANRTHS. COHETHE, AIFEREIIBWTEE
ThHoHEEZONLEMFEEMEZBNT .
A BE
1 MMPs
GFrhER, MK, WMEFMBICX ) EASNS
BHSREETHL. ZOT T CRIENE 2%
WBERRE LT EESNZDL, 7uxTFF
UM SN THEMZE 2. BHHIRESL L2
HEROEML, BRT54 ¥y —I12X ) HH
ShTwa, APBATA T 7 1(MMP-3)RE S
F+—+¥B(MMP-9) = X ORBRIEMIL, @ED
RETIZEDDTRYY, LT A bAoA 0%
WERFICIVEE LX)V THFEENSL, MMPs
BHAAEZ TIC28HHEFHE L 2o TV B2, £
NoD7 3 BENICIEECHEEESASNLS,
354 — € (MMP-1)13in viro T b, BIEHEE
BlIce FMRMEFMBOBET L RVOERSAL
ns9,
2 TIMPs
EHALE - MMP 2SR ICHHI T2/ FT
HAH, BEFTIZAEHAOTTWBEY, FOiE
HHHIVERIIMMPOFRERIZ X Y BREUFRL 5
ZEDFHLNTWA,
BIfAd¥YAFK
AEMEREAETABIET X F U BREHY %
IA YA FERY, FORF 7777 (PG),
TOREHFA 7)Y, baryRFHy, ufapy
Iy EVREENE. AIBBERICBVT, BRI
LEELWETHA. ThbnH b, REERIC
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BELZLDIEIPGDH b, PGE2, PGD2, PGF27% &°C
HY, AIBEECBYTIREICMAELREMRIZL 2
MEDOFERICIEHT 5.
C iR TF - 1 hH 1>

ARFB T 1% BE (2 HE e PEAAE S A0 B B 7 R - s B 4B 1
BIZLHVLNRTWAD, FhlotA i 4
YHEREDY =Sy PELTHEHREhTWAS,
FOBRMIIHA TH L, NTWRERTES S,
MiE % 4 L CEBOBENES: $ TEIThzobil4E
R AT AR LVE L EREY, A VAL
> 21 short range [ 3 % A4 BRIG PE0 B A3 % BT
ELTBY, RIICTEOMEHERET L Z P S0
LA, BIBHEOENICAHTALELZLNS.
BREDHA PhA IR TRERI 1~ 10T HHROEE
BTH5., 44 FH4 Y 3FEEICREECIERTS
A, —ERELTCREEINT, ZOMEMHIHE
ENBID|IZIIEET B EPUETHE. £<
DA M A 2 IES R B % A L (pleiotropy)
ZREOMIBIZEHT 5D, TO/ERGMIZE DR
d. SIERIEEERTMS A IL-1 b I P R M
fa oM HESF Rl (IR LT, RIS ISR
L., i, A MHA ISR X o TEE
Eh, H—0RVIZETAZ 3%, RGBT
BWTLFOHREHATHS, 512, HEOY
A HAVOIERIZBWT, L5814 b 28
[{—DfER %2 RIZd—J, 204 b b A v HH
FECIE R CHIMERDS L RERERNL -6
AbH5B. & LT, INF-olIIL-1 & IZIZFE—DA
BEMEETHILEFBITONE, COBRIETA
b # A @ redundancy & X4, AR O fail-safe
mechanism® —2Th b L HEZ LN TS, T,
TNF-a & IL-1 3 BIBHEEICB W THET LT & TH
FWICERT A, BMTREBBEHELZEOALWVIE
EOMEIBEDY A b H A THoTH, HEIF R
TAHZETHWERFEEHLZRETLIZI LS .
SO ENDL, BEERIH 2 VIBE (2 F ) KK
MICIERITER P 2 VIRE) O A M A A Y 2HE
FIRFICHWAEZ LT, BRIIERTHELHRLIZ L
DU FEE A, iz, A M A idinpEd A
HWZ s, BEELLTOUIFHATHS. &5
24 b2 H AT — FPEFEEL, EiRoW
A A4 OFEHEFTRICEEZ LN, TDOY
TFIMEERFHLPIITAHZET, F—EANFH
Lk, HHEEOEMEANEE SAR TV,
[k, Al S SHGEET 5700, SF TG
HEDRE TNF-a T 2 M 1 REE 2 5.
DFICAIBBERTFLEY I 2EL24 bhM v
TS,
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1) FGF

FGF 2244, B L U TFTERAKTHE S iz~
JUAEBRER T AT EA 18 ~25kDa D —AH
RYRTFFTHY, BEITIIHR 207
F L E D5 F A FGF family & L THE s Tw
5. MMM OMEMIEHE AT 52 L LA
oA, Rl Tldde LA & s m i
WA EHAER 2O T A, £ % FGF
(X & FGF (FGF1) & 352544 FGF (b-FGF) (FGF2) T
H%. b-FGFIEARIBIZBWTEICHEICHENT
BY, EMEECHLTHCENMELZE T L5EHA
ELTHBENT A, b-FGFD 2 i85 (2§
HZERBFEREETFICHRBE IR T2V,
I 7 P R A4 e R0 A A 2 A L oD 38 Tt R <o 3 7 i 1
TR A, T, MlS R B S A R
HL, EEALMBOEEZETS). HEHIH
HESEMRLICBI S % in vitroD#ETC, b-FGF XN
HHIZ BT, #MENES TR GEE DR 7
7I)—2iFEH b RS LT, MfEERDT
R T IEA, BMESFMR B A SIUE IS S
TAHIERRWAELKY, /-, b-FGFA—H#D
MAPF F— ¥ 2 FEHLT 22 L b LR ST
BYY, BRICBTHEMEE ST HENE
REESITET—FbEHMEN-o2H 5. I,
Z O oML ICBIT A MBNES FGEBT
HHRho7 7 I —DFENEHS A TWE, EH
DOy IVv—Fike ML LRI T L E
ABNTWbFGFd 1 a7 -4 VHHET T,
Rho7 7 31 —D—2THARac®iFHMHALL, ik
MO EREZ TTESEDL L x RWnZ L9,
2512, b-FGFIZEERMIC FELBROMEEEK %
Wi+, WhesBHEEOEOUEZEL DL
FTEPREZINTVED, inviroDBEIZLD,
FO AN AL E L Th-FGF I iR Iz L
TR R S 2 n2 &%, s
HLTORAT RV AEHUT LI L LRV
LTBY, %03 6% eSS E10,
2) PDGF

PDGF 343 F 8 # 30kDa D 2 A& K ) X7 F F
T, A#PLDHOMARSDEIZL D AA, AB,
BB, CC, DDO SO _HEIFHERET L, XF
MY M/MMRERTH B A, Fhbibicb<wro7
7— ¥, MENEME, FamhflaszEdhs b
W &M%, PDGF-BB (& BE(ZKE THERWEEN SO
BEERE LT, AHSVEA E L TEW RS R
FPRELTBY, AR TOBRICHI BRSNS,
PDGF DIE XA MESF AR, Fidimiie, HiZER
RUFPER O EE RT3, SRS o



LTI REDTERbET S, 612, a5
F—YEEERELEVIT T e 3 RTHE
AExfL, BBHERNERD» O BB RE L R
7o, Fi, MRRMREMENICBNTY, 1>
2) YA HEF— 1 insulin-like growth factor 1
(IGE-1) %R O Y FARY T4 V-1 EAEZRMET
A LT, BEELIZEET 512, —F, VEGF
|3 PDGF family ®—2T& 2 %%, £ & L TIMEN
BHBIZERTAZ EBHODER-THEDY,
FeRICH 2 W 8 b, VEGFIZPDGF & 4612,
MEMBEMALZZTTa L, FEHMRICOIERL
BAIMEDOREZERT LI ENFPHLNEL-T
VA 13)

3) TGF-3

TGF-3 355 FE# 25kDa D 2AGH K 1) T F F
T, BIPLRSETOSHEDNTAV 74+ —L4D
HAEFHONRTWA, TOIBRIES 3303
PEIGER CBERT 5. E& LTI S5
ENBEA, w2077 —VREMEFMLE S
LIEE SN D . TGF-3id 24 %) M 35 M 14 it
RZETA2MEAL LTRR DS, (BHIRE
Ry—4y P IMBOMEEIZL > TE&LHD
RERIZTIEDNDH A, T, WHEFMREZS
HiLEEBZET, a5—F, 7470R2F
vRTUFA T H hEOMBI T EL %R
TiRtES 5 —7, LR b #fls %1417, TGF-3
OMBAN Y 7 F IV inEgiEE LT, EEENE)
VIAVF = FF—B2EEE N TS Smad KT
Wy FFVBERTHAHH, BEHEARETIES
nWPSHD Y 7 MEERSEE5T 5.

Z DIEA, TGF- 33 #5HE 3 Ml o i #5425 1l g
~DWE IR % (2T % 18 . PDGET b kDI
HAHHNEBD, in viroDME TIL TGF-BFAET
CHERESF M A T A T LT, BRI
RHEFMa D~ —H — L% 2 55 «-SMA D HiE
EhBb. EbIZ, TOBEL-FGFERMT 5 &,
a-SMAGHMEAlRAP T 5 L2 RWELTE
h, ZNHbFGFPRIZTRIGHREDOEDOLED
— M EHoTWAE EEZ TWVAI0),

4) EGF

EGF 25 E# 6kDaD — ARG K RTF FTH
h, MM, <2707 7—v, LR, PIf
RECEVEESH, EEOATLZLIZIZETOL
R M AERMIL Ol % (RS 5. EGFH D\
(&A%Y ¥ 4 % (HB-EGF) 2 EGF % %54k (EGFR)
DYH»Fe LTERT A, FEAMIZBNT
FIFIN6DFEREIGET 51920, 352, 184
gL OREALMILIC BV TIX, EGFR1D%
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Cutaneous Wound Healing — Contribution of Growth Factors —

Masatoshi Abe, M.D.
Department of Dermatology, Gunma University Graduate School of Medicine,
3-39-22 Shouwamachi, Maebashi-shi, Gunma 371-8511, Japan

Wound healing remains a challenging clinical problem and correct, efficient wound management
is essential. Considerable attention has been focused on wound care with an emphasis on new
therapeutic approaches and development of technologies for acute and chronic wound management.
Wound healing may be arbitrarily divided into four phases, coagulation and hemostasis, inflammation,
proliferation, and remodeling.

This process involves the coordinated efforts of several cell types including keratinocytes,
fibroblasts, endothelial cells, macrophages, and platelets as well as the extracellular matrix. The
migration, infiltration, proliferation, and differentiation of these cells will culminate in an
inflammatory response, the formation of new tissue and ultimately wound closure. This complex
process is executed and regulated by an equally complex signaling network involving numerous
growth factors, cytokines and chemokines. Of particular importance is the epidermal growth factor
(EGF), transforming growth factor beta (TGF-3), fibroblast growth factor (FGF), vascular endothelial
growth factor (VEGF), platelet-derived growth factor (PDGF), connective tissue growth factor
(CTGF), interleukin (IL)-1 and tumor necrosis factor (TNF)-«. Currently, human recombinant basic
FGF is available for the treatment of non-healing skin ulcer in Japan. However, PDGF-BB has
successfully completed randomized clinical trials in the Unites States. This review will focus on the
specific roles of these growth factors and cytokines during the wound healing process.

Key words: wound healing, growth factors, moist wound healing fibroblast, chronic wound
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Inhibitory Effect of Tranilast on Endothelial
Proliferation and Angiogenesis

Tomoharu Kiyosawa, M.D., Ryuichi Yoshida, M.D., Satoshi Kubo, M.D,,
Yuki Sumi, M.D., Yuki Takabayashi, M.D., Katsuya Ishikawa, M.D.,
Megumi Takikawa, M.D., Shinichiro Nakamura, M.D., Takashi Domoto, M.D.,
Kaoru Sasaki, M.D., Satoshi Yanagibayashi, M.D., Ryuichi Azuma, M.D.,

Naoto Yamamoto, M.D.

l

Abstract © Tranilast is an approved antiallergic agent in Japan used to provide therapeutic benefits to
patients with keloid and hypertrophic scars. We assume that tranilast affects not only fibroblasts but also the
endothelium in scar tissue. We used enzyme-linked immunosorbent assay (ELISA) to investigate the
inhibitory effects of tranilast on the proliferation of endothelial cells and fibroblasts in vitre. In in vivo
experiments using rats, cephalic-based flaps on the lower abdomen were elevated. Each flap was designed
with arterial inflow, venous outflow, or integrated revascularization. The rats were divided into groups on
the basis of whether or not they received tranilast. Second, 2 weeks after the first step, an additional
caudally based flap was elevated continuing from the first flap. Third, 3 weeks after the second step, the
ratio of the survival area to necrosis area in the caudally based flap was estimated. Tranilast inhibited cell
proliferation in both endothelial cells and fibroblasts in vitro; however, the former was inhibited to a greater
extent. Measurement of the survival area in skin flaps subjected to 3 types of blood flow exhibited quantified
inhibitory evaluation in vivo. The skin flap experiment demonstrated the inhibitory effect of tranilast on new
vein formation (15.2% decrease) and angiogenesis (15.9% decrease). These findings correspond with the
inhibitory effect of tranilast on endothelial cells. The pharmacological action of tranilast on keloids or
hypertrophic scar formation may have a greater influence on the endothelium than on fibroblasts. Tranilast
may be used for other diseases associated with excess angiogenesis.
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Introduction

It is well known that N-(3,4-dimethoxycinnamoyl)
anthranilic acid (tranilast) is an effective antiallergic drug and
it improves conditions such as atopic dermatitis, rhinitis, and
bronchial asthmal by inhibiting the degranulation of or release
of chemical mediators from mast cells? 3. Tranilast was also
found to inhibit the release of TGF- 31 from fibroblasts®, It
also reduced the synthesis of type I and III collagen in cultured
human skin fibroblasts?. In Japan, oral administration of trani-
last has been generally accepted as clinically useful for the
relief of pain and itching of cicatricial lesions, although it is
unknown whether tranilast has a pharmacologically direct or



indirect mode of action. Ishibashi® reported the improvement
rating in 64 cases of keloid and hypertrophic scar, in which
61.1% of the cases were rated as “considerably remitted” or
higher and 57.4%, as “useful.”

We assumed that tranilast affects not only fibroblasts but
also the endothelium in scar tissue. Experimental studies of
endothelial proliferation and angiogenesis in the presence of
tranilast have been performed. The survival area was quantita-
tively assessed in tissue flaps on the basis of the formation of
new blood vessels for preserved arterial inflow, preserved

venous out flow, or for general revascularization.

Materials and methods

Drugs and cells

Normal human umbilical vein endothelial cells (HUVECs)
and neonatal normal human dermal fibroblasts (NHDF-Neo)
were purchased from Kurabo Industries Ltd., Japan. Tranilast
(N-(3,4-dimethoxycinnamoyl) anthranilic acid) was purchased
from Kissei Pharmaceutical Co. Ltd. (Matsumoto, Japan). The
bromodeoxyuridine (BrdU) cell proliferation assay kit was
obtained from Cosmo Bio Co. Ltd. (Tokyo, Japan). Dulbecco’s
modified Eagle’s medium (D-MEM), fetal calf serum (FCS),
and trypsin-EDTA were all purchased from Gibco BRL.

Estimation of the inhibitory effect of tranilast on the
endothelium in vitro

After the first passage, the cell proliferation of HUVECs and
NHDF-Neo was investigated in vitro using the BrdU cell pro-
liferation assay kit. Cells were trypsinized (0.05% trypsin-
EDTA) and plated at a density of 1000 cells/well in the wells
of a 96-well plate containing D-MEM supplemented with 10%
FCS. The culture media contained tranilast at concentrations of
0.1 mg/ml and 0.2 mg/ml. BrdU was added after the cells were
incubated for 48 hours. Six hours later, the incorporation of
BrdU into DNA was measured by photometric analysis using
a microplate reader (Bio-Rad, Hercules, CA).

Animals

We purchased 24 adult male Wistar rats weighing 300-350g
from Clea Japan Inc. (Tokyo, Japan). Rodent powdery diet was
also purchased from Clea Japan. The rats were housed in a
temperature-controlled room (25 ‘C) under a 12-hour light / 12-
hour dark cycle. Water was provided ad libitum. The 12 rats in
the drug-administered group were fed a diet containing 0.5%
tranilast throughout the study period. On day 7 at 10 AM,
blood samples were obtained from the tail vein of 6 of the 12
rats that were administered the drug. The blood samples were
withdrawn under intraperitoneal transient anesthesia with
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Nembutal and used for measuring the drug concentrations. All
the animals were treated humanely and in compliance with the
recommendation of the animal care committee of our medical

school and in accordance with the guidance in Japan.

Estimation of the inhibitory effect of tranilast on angio-
genesis in vivo

We evaluated the inhibitory effect of tranilast on angiogen-
esis at the junctional border and bottom of the skin flap of the
lower abdomen in rats. All the surgical procedures were per-
formed under general anesthesia induced by intraperitoneal
injection of Nembutal (40mg/kg). Initially, a cephalic-based
random pattern (both epigastric artery and vein ligated), arter-
ial pattern (vein ligated), or venous pattern (artery ligated) flap
was elevated on the lower abdomen of the rats. In each pattern
group, rats were further divided into subgroups on the basis of
whether or not they were administered tranilast (TR+ and TR-
groups, respectively). Thus, the rats were divided into a total
of 6 groups (random/TR+, random/TR—, arterial/TR+, arteri-
al/TR—, venous/TR+, and venous/TR-) (Fig. 1). Second, three
weeks later, all of the rats underwent the additional elevation
of a caudally-based second flap. Both the first and second flaps
included the panniculus carnosus membrane. The second flap
was accurately elevated with separation at the whole bottom
and at the three borders except for the un-separated border con-
tinuing from the first flap. Therefore, the second flap was
designed to receive its blood flow only through the first flap.
Another two weeks later, the ratio of survival to necrosis areas
in the second flap was estimated (Fig. 2). The survival area
was determined by transferring the necrosis area onto a tracing
paper, which was exactly proportional to the weight of the tis-
sue; the necrotic area was then subtracted from the area of the
second flap.

Statistical test

The Mann-Whitney U test was used to assess the significant
differences of the inhibitory effect of tranilast on the endothe-
lium in the in vitre cell proliferation assay. Bartlett's test was
used to test the assumption of equal variance between the dif-
ferent groups in the in vivo experiment. After confirmation that
the data were normally distributed, Fisher’s protected least sig-
nificant difference (Fisher’s PLSD, two way-factor analysis of
variance: ANOVA) was employed to evaluate the data. Prob-
abilities of less than 0.01 in vitre and 0.05 in vivo were accept-
ed as statistically significant.

Results
Inhibitory effect of tranilast on cell proliferation in vitro
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Tranilast administration was found to inhibit the proliferation
of both endothelial cells (HUVEC) and fibroblasts (NHDF-
Neo) in vitro; however, HUVEC proliferation was inhibited to
a significantly greater extent (p < 0.01; The Mann-Whitney U
test). The proliferative ratios of endothelial cells were 44.5%
and 10.6% of the ratios in fibroblasts at tranilast concentrations
of 0.1 mg/ml and 0.2 mg/ml, respectively (Fig. 3).

Inhibitory effect of tranilast on angiogenesis in vivo

In the second skin flap experiment, partial necrosis was
observed in all 6 groups. The average and its standard devia-
tion of the survival in two groups that had different types of
bait was 53.0% and 11.5% in the normal bait group, and 39.3%
and 10.9% in the tranilast bait group, respectively. The statis-
tical value (0.00724) of Bartlett’s test was not greater than 6.63
(P=0.01) nor 3.84 (P=0.05) with 1 degree of freedom in chi-
square distribution table. Likewise, the average and its standard
deviation of the survival in the three types of blood flow was
41.7% and 12.1% in the random pattern group, 54.2% and

Random pattern

[ Random/TR-
Random/TR+

Artery Vein

Fig. 1

10.9% in the arterial pattern group, and 42.5% and 13.4% in
the venous pattern group, respectively. The statistical value
(0.0694) of Bartlett’s test was not greater than 9.21 (P=0.01)
nor 5.99 (P=0.05) with 2 degrees of freedom. Therefore, these
data were presumed to be normally distributed, and therefore
Fisher’s PLSD could be employed for the parametric analysis.
The ratio of the area of survival to the area of necrosis in the
secondary flap with the random, arterial, and venous blood
flow decreased in all the 3 drug groups upon administration of
tranilast. The survival area in the secondary flap was the high-
est at 54.8% in the arterial/TR— group and the lowest at 28.8%
in the random/TR+ group. Significant differences (p < 0.05;
Fisher’s PLSD) were observed between the TR+ and TR-—
groups in both the arterial (15.2% decrease) and random
groups (15.9% decrease), but the difference between the TR+
and TR~ groups nourished by venous blood flow was not sta-
tistically significant (9.5% decrease) (Fig. 4). The average con-
centration of tranilast in the blood was 62.4 + 9.04 ng/ml.

Arterial pattern Venous pattern

[ Arterial/ TR—- Venous/TR—
Arterial/ TR+ Venous/TR+
rtery Vein

Patterns of inferior epigastric vessels at the cephalic-based flap elevation. Random pattern: ligation of both epigastric artery and vein,

arterial pattern: ligation of vein, and venous pattern: ligation of artery, TR+: oral tranilast administration and TR—: no tranilast admin-
istration. The rats were divided into 6 groups (random/TR+, random/TR~, arterial/TR+, arterial/TR—, venous/TR+, and venous/TR-).

Second flap

2 weeks

—e

Necrosis
Survival area

Cc

Fig. 2 A: Cephalic-based flap (first flap) elevation, followed by the 3 patterns of epigastric vessels presented in Figure 1, at the point of
“X." B: Three weeks after A, caudally based flap (second flap) elevation continuing from the first flap. C: Two weeks after B,
measurement of the ratio of survival area to necrosis area in the second flap.
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Fig. 3 In vitro cell proliferation assay using bromodeoxyuri-
dine. The inhibitory effect of cell proliferation by trani-
last was observed. Tranilast administration inhibited the
proliferation of both endothelial cells (HUVECs) and
fibroblasts (NHDF-Neo) in vitro; however, HUVEC
proliferation was inhibited to a greater extent. Inhibition
of endothelial cell proliferation was greater than that of
fibroblast proliferation at tranilast concentrations of 0.1
mg/ml and 0.2 mg/ml (**p < 0.01, Mann-Whitney U
test). SEM: Standard error of the mean.

Discussion

The detection of fibroblasts on routine histological analyses
of keloids is unremarkable. Mitotic activity is not marked on
early keloids and is very rare in mature lesions”. Keloids are
characterized by abnormally broad, swollen, eosinophilic,
interlacing collagen fibers with a glassy appearance that form
the mass of the lesion. Various estimates of the frequency and
activity of mast cells around keloid lesions have also been pro-
vided®. The release of mast cell granules is commonly associ-
ated with inflammation and fibrosis?.

Endogenous TGF- 31 and VEGF promote angiogenesis!? in
keloids. Erythema persists for a long period in these lesions
because of abundant erythrocytes due to angiogenesis and
vasodilatation. Development of keloid or hypertrophic scar
results in angiogenesis accompanied with both arterial inflow
and venous outflow. Keloid or hypertrophic scars appear dark
red or erythematous, but atrophic scars appear pale because of
the reduced number of vessels following the remodeling phase.
The efficacy of compression therapy using sponge or silicone
sheets may depend on circulatory deterioration.

The suppression of increases in cardiac collagen by tranilast
results in the corresponding prevention of cardiac stiffness in
rats!?), Tranilast inhibits the formation of keloid scarring by
suppressing factors such as matrix metalloproteinases (MMPs)
and tissue inhibitors of metalloproteinase (TIMPs), which are

essential for tissue remodeling, from inflammatory cells!2),
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Survival area in the second flaps

0 20 : 40 - 60 %

Random/TR+ 9881 + 5.55 ]
Random/TR— | 44.75 * 4.67 —
Arterial/ TR+ 39,60 -+ 4.97 ]
Arterial TR— 54.84 + 4.10
Venous/TR+ 33.72 + 6.94

] NS
Venous/TR— | 4324 + 7.81 —t

Fig. 4 The ratio of the survival area to the necrosis area in the sec-
ond flap. Partial necrosis occurred in all the 6 groups. The
ratio of the survival area to the necrosis area in the sec-
ondary flap in the random/TR+, arterial / TR+, and venous
/ TR+ groups was lower than that in the random / TR-, arte-
rial / TR—, and venous / TR— groups, respectively. The sur-
vival area in the secondary flap was at the lowest value at
28.8% in the random / TR+ group and at the highest value
at 54.8% in the arterial / TR— group. Significant differences
(*P < 0.05, Fisher's PLSD) were observed between the
TR+ and TR- groups in both the arterial and random flaps,
but no significant differences were observed between the
TR+ and TR- groups in the venous flaps. SEM: Standard
error of the mean. NS: Not significant.

Meanwhile, the transdermal iontophoretic delivery of tranilast
is a useful mode of treatment for keloid and hypertrophic scars,
particularly for relieving the associated symptoms of pain and
itching!3). In cases of therapy for the antiproliferative effect of
vessels, increasing the doses of tranilast by oral or topical
administration would be a valuable consideration. In particular,
cicatricial lesions such as keloids are so highly localized that
the concentration of drug can be easily controlled.

Tranilast has been reported to arrest the cell cycle at the
GO0/G1 phase, and this may participate in the selective inhibi-
tion of cell proliferation without toxic effects. On the contrary,
antiproliferating substances affecting the S phase and/or M
phase of the cell cycle cause cell death!®). There was no evi-
dence of toxicity in fibroblasts treated with 300 mol/l trani-
last for 48 hours. Further, neither the synthesis of noncollagen
proteins nor the content of J3-actin mRNA was affected by
tranilast®). The molecular weight of tranilast is 327.34; in other
words, 300 mol/l corresponds to approximately 0.1 mg/ml.
There were significant difference in proliferation at the con-
centrations of 0.1 mg/ml and 0.2 mg/ml tranilast in vitro. Fur-
thermore, in the in vivo experiment, the survival area of the
flaps was suppressed at tranilast concentrations of 62.4 ¢ g/ml.
This experimental concentration was 5 times higher in rats than
in humans (wherein this value in humans is 12.6 2 g/ml through
standard clinical use). Tranilast is clinically used as a standard
treatment for allergic diseases, keloids, or hypertrophic scars.
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It is difficult to clearly determine the inhibitory effect of this
serum concentration on angiogenesis; nevertheless, the actual
improvement in human cicatricial diseases may suggest that
this concentration inhibits the formation of excess vessels in
regular fibrosis.

Nahai'> reported that revascularization of the gracilis mus-
culocutaneous island flap model in the dog was then investi-
gated, and the results indicated the revascularization to be ade-
quate to maintain the viability of the experimental flap through
the surrounding tissue for at least 8 days. The concept was
applied to our experiment. Arteriogenesis is considered as a
concept in angiogenesis in which an increase in the arterial
blood supply improves the ischemic lesion. However, the con-
cept of angiogenesis in which there is an increase in the venous
return to improve the congestive lesion does not have a term
to adequately describe it. The term “venogenesis” may be con-
sidered as a potential candidate to describe this concept.

In this study, the actual survival rate controlled by angio-
genesis was quantitatively analyzed using designed experi-
mental flaps. In both the random/TR+ and random/TR- group,
3 weeks after the first flap elevation with ligation of both the
epigastric artery and vein, the second flap received blood flow
exclusively through the first flap, which was nourished from
the all new vessels in the healing scar of the margin and the
underside. In other words, angiogenesis occurs, indicating that
new dual functions of both arterial inflow and venous outflow
are generated around the first flap in these random groups.
Next, in both the arterial/TR+ and arterial /TR- groups, the
epigastric artery remains intact in the first flap. The survival
area of the second flap depends primarily on the venous out-
flow via the formation of new venous vessels in the scar of the
first flap margin and the bottom surface. In other words,
venous outflow was mainly generated and arterial inflow was
scarce around the first flap. A significant decrease in the sur-
vival area for the second flap in the random (15.9% decrease)
and arterial (15.2% decrease) groups administered tranilast
demonstrated the suppressive effect of the drug on angiogene-
sis in vivo. Meanwhile, in both the venous/TR+ and
venous/TR— groups, the epigastric vein in the first flap
remained intact. The survival area of second flap depends pri-
marily upon the arterial inflow generated via arteriogenesis in
the scar of the margin and underside of the first flap. The sur-
vival area for the second flap did not significantly differ
between the 2 venous groups; therefore, pure arteriogenesis
may be slightly affected by the administration of the drug.

Chronic congestion is seldom clinically treated by angio-
genesis, except in specific cases such as stasis ulcer in the
lower leg. Congestion is occasionally present in the local or
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microvascular free flap. The slight congestion in the local flap
disappears gradually with the wound healing process, includ-
ing angiogenesis. Microvascular anastomosis aimed at
superdrainage!®) via the vein in the distal flap is one of the
methods for relieving congestion.

Systemic autoimmune diseases, such as vasculitis and colla-
gen diseases, are characterized by chronic inflammation.
Zielonka!? demonstrated the interrelationship between angio-
genesis and chronic inflammation, and reported that sera from
patients with collagen vascular diseases such as rheumatoid
arthritis, systemic lupus erythematosus, and dermatomyositis
all had significantly more angiogenesis than that observed in
healthy subjects. In addition, treatment using immunoglobulin
for antiangiogenesis has been reported in colorectal cancer!®),
metastatic renal cell carcinomal?), wet macular degeneration2),
etc. These therapies are not commonly used because of the
requirement of specific antibodies. Tranilast usually exhibits
fewer side effects than antiangiogenic agents. Therefore, it may
be of assistance for the inhibition of angiogenic diseases. In
particular, the antiangiogenic effect of tranilast for tumor
growth requires further investigation.
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Fig. 1 Preoperative view. A 73-year-old woman had a tumor Fig. 2 Design of skin incision.
mass at the right upper eyelid.

Fig. 3 Full-thickness upper eyelid defect and design of bipedicle ~ Fig. 4 The elevated bipedicle myocutaneous flap and design of
myocutaneous flap. lateral orbital flap.

Fig. 5 The lateral orbital flap was rotated.
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a) Cross section showing the upper eyelid. b) Full-thickness upper eyelid defect and design of bipedicle

orbicularis oculi muscle flap. ¢ )Reconstruction of anterior lobe of upper eyelid using a bipedicle orbicularis
oculi muscle flap and lateral orbital flap. d)Reconstruction of posterior lobe using hard palate mucosa.

Fig. 7 One year after surgery, the patient can open and close her eyelids.
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Reconstruction of Subtotal Full-thickness Upper Eyelid Defects Using
a Bipedicle Skin-orbicularis Oculi Muscle Flap and Lateral Orbital Flap

Kadowaki Miki, M.D., Katsuno Masayo, M.D., Takagi Tadashi, M.D.
Department of Plastic and Reconstructive Surgery, Sumitomo Hospital
5-3-20 Nakanoshima, Kita-ku, Osaka-shi, Osaka, 530-0005, japan

We treated a full-thickness upper eyelid defect, more than three-quarters of the width, with a
bipedicle orbicularis oculi muscle flap and a lateral orbital flap. In this method, upper eyelid is recon-
structed with skin just under the brow, and can result in good aesthetic outcome with regard to color
and texture matches. The preservation of the functions of orbicularis oculi muscle and levator muscle
permit the upper eyelid to open and close smoothly and naturally. These flaps can be raised in a sin-
gle stage and free the patient from complications of second-stage procedures like a switch flap.

Key words: full thickness upper eyelid defect, bipedicle orbicularis oculi muscle flap, lateral
orbital flap, hard palate mucosa, single-stage reconstruction
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SARIA 2 B AT L CTIRAFIIG R 1T o 72, MIRIZT T
A& L, BIHEILERE, REOL )KL I BRI
A% 2 4 AT EEACSET L7z (Fig. 1c). #itk10»
AEE T THERR, Mac s bIEMNEL ATA TV A,

EHI2

BOF 53, Bk

FIREE | @IMIE, MR

BEAEME © WIE, AEPRIE, BRI AE CEMT N
fTH5.

BRI . BEAZhEMBIGRE T ES LT TRmEL
7o, BRAFGEESN LALHEIE, 5 oMmAtE L2,



a. The penis is covered with circumfer-
ential black necrotic tissue, with epi-
dermal detachment of the whole
glans.

b. Split thickness graft taken from left
thigh was performed.
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c. Skin graft involved total engraftment.
Damaged skin of the glans was
epithelized over two months after

surgery.

Fig. 1 Case 1. 48-year-old male.

M PE iR Rl % 258 L 72292 7 H B2 TRE % A
TWcHEIRoUEE RO T YR 2B L.

WBREBE @ BREIEIRE L ) 22 cidihhe
X, BREHMIARO I & REHRAEO L2 KT DA
TEEMC RS BN LTz, BRIz I3 R
TERE R A G, MESL S PH oo LA (S HEIRAL L T /.
A X D B OMBIEFR L FEEEoThHH L
Taige L T/ (Fig. 2a).

Wrhr BB X Oithitl | S RREr T IClREEc T
7Y Fv s 2wl %2 Friffb Uz, Rk o —
MERLNDHEW RN L MBI ®m L, RE
R 49613 J5 DR O IR LA % hinge L CTEASA L, RFOH
1 % %A AN L7 (Fig. 2b, o). BRI RIS IZE
bl o 2%, #ith7 H H CHOE AT LiTEe
# H OB CHRAE L TV A (Fig. 2d, ).
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a2 i AE IZ PR D4 ORIz L b &FMEC e
SNTHELL. FPTOMERNED G FNE, ER, %
AL, BELEAICIIEE, REELEDOSUE
FHELLEENENLEETH LY. 17554 O Gaultier
LEab0FERMNOMELERLTWED, K TiE
1906 SEDEFEDOHE D TH D 3, EHE 5 H72003 4
21012 #E L TWAY, Zhlzbhvbhom#EL 2
oG EnABET TIC1dsloREN R SN
TwahEEZ b, REBOBKNIEH, T4bb
TEAEAEWG, ACHUMIM, #CHi O £ 1999 4F i 5 4)

VB DM & T->THBY, TOBRMFELAHEL
BN L 22N, BAEIMIEE DS T, Fhth
SHE~905%, 1HEM ~ 13EM A LTz,

B ERS RS {, DWTHE, $hiEEmE
A% FF0—T, NEOEIRIER 125 i
. WARAEBE ORI EMICE & F kg S
fci & A HER S Wi 2T B (Tablel) . H BRI
WAEGI LIE EE Y, FEF 233 DR EH I Cdh o 72,

AFEDIIH & 7 BRI, oI LD YR
ol L e O 2 IC K S b

MR & R, o b, AGET, K, < b
K V2 EEhaficmtEzfFeevHEROW Y
Thbb&R, TIA, BREEENPSTELYWEHTH
A, BHEHONEN —ETHLHI0, TLEB 55
W LI AERT 5. BB EOIREEDS
Ze 2 8 AR A A O i TSR0 & [F]FEPH I A
LaZ NS,

Wtk & X8 T A, S, BREL EHEROWHT
hh, BEELHLILTEIFRIL. BHHONE
H—E TR L, HENICBIRIAERT5. 2o/
OFHEIE UIE UIEME 2 0 L 2 d% 6 & 51, Utk
G L CHEE L 2 ) BASERLL T,

Bl C I R a1 X 2 RE B | TR B8 13
Bz DO EOBICEES Lo/, — ik
PERE I c & AER 2T EAEOBE KL,
FRICPEE T, ¥ &b bREHE~OEEGIKE <
REEFEZERLTEBY L hEETH-/2. Zhb
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a. Ureterocutaneous fistula was b. Ureterocutaneous fistula was  c. Perioperative photo. Ablation of the ulcer and swelling was

observed in the strangulation observed on the ventral side of performed. The ureterocutancous fistula was closed using
area (arrow), with clear the penis (arrow). the surrounding scar tissue as a hinge flap.

swelling in the distal region of

the penis.

d. Postoperative  photo.  Dorsal e. Ventral side. Relapse of uretero-
side. cutaneous fistula seven days
after surgery (arrow).

Fig. 2 Case 2. 53-year-old male.

Table 1 Causes of penile strangulation reported in Japan

Fun 39 39%
Sexual gratification 25 24 8%
Treatment 15 14.9%
Superstition 1 1.0%
Unknown 21 20.8%
Total 101

Table 2 Complications in 116 cases of penile strangulation reported in Japan

Compcsiona) Ul Newic  Epibeld  pele | Umbel Mool ot
Hard strangulation material 12/63(19.0) 2 0 10 0 0 0 0
Soft strangulation material 32/46(69.6) 15 4 4 I I 1
Unknown 1/7(14.3) 1 0 0 0 0 0 0
Total 45/116 (38.8) 18 4 16 4 I 1 1
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Two Cases of Strangulation of the Penis

Takashi Domoto, M.D., Takashi Endo, M.D., Shinji Togashi, M.D.,
Koji Adachi, M.D., Mitsuru Sekido, M.D.
Department of Plastic and Reconstructive Surgery, Tukuba University Hospital
2-1-1 Amakubo, Tsukuba-shi, Ibaraki, 305-0005, Japan

We would like to report on two cases of strangulation of the penis. Case 1 is a 48-year-old
male. He visited this department with necrosis of the penile skin due to strangulation of penis
caused by a metal ring. The necrotic tissue of the penis was debrided and a split thickness graft
taken from the left thigh was performed. The damaged skin of the glans was epithelized over 2
months after surgery. Case 2 is a 53-year-old man with strangulation of penis due to a rubber band
of a vacuum constriction device. The penis had ureterocutaneous fistula and cutaneous ulcer with
swelling. The wound was debrided and the ureterocutaneous fistula was closed using the surrounding
scar tissue as a hinge flap. The wound was temporarily closed. Strangulation of the penis can be
divided into two types, depending on whether the cause of strangulation is soft or hard. Hard
strangulation material includes metal, glass, and resin-made products, and soft strangulation
material includes cord-like materials, such as rubber, string, and hair. Unlike hard strangulation
materials that do not change in inner diameter, the inner diameter of soft strangulation materials
changes, keeping a constant pressure on the wound. This tends to cause severe complications, such
as ureterocutaneous fistula, as in this experimental case.

Key words: strangulation of the penis, metal, rubber, skin necrosis, ureterocutaneous fistula
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RIS & AR R RARIE

JFAIEE

B AEEBREAEEBONL ARSI AMETH L, BT EDLBRLEFLETH S
S, EMAREMEEEY B L ) EREHREE BV IEFAOHFEERRT 5 2 L%,
40 SR TR L KRGO BE 4T, FRICAEREINRE S5 B sk O R IE
(NBRILEBAGE) DA B, SAY VI, AR, =%/ 39 A AEICDWTHREL L.
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F—7—FRmE, NAY L7 EREE, AESERIYE

KB ESHR BN L GEBTAMETH 5.
RYTFI & TELRRTLENLETH 505, AlY%
MEAERIC L ) ERRERICH - 2RICEE IR 248
HENBLESLOEBNBEFERL TS LR
biLs, 4E 19884 & V) 20094 F T D224 M I 4
¥ S5 LERAKRBIIOVWTRFEEMAS L & DI,
ABEmMAER SN S NBRGERPEIZOWTETD
EETMATHET 5.

REtROERSE

1988 4E & 1 20094 ¥ TO 22 4EM I MR 2 ZZ L7
Fe 15161 Tdh o 72 (Table 1). FRERITIEEMAIC
HIMEI -5 5 FA5HH B (Table 2). 4EHG - MBI T
0% N LHEETH D, 00510 E TH11H1214% % 5
HTW5A(Table 3). AHBHHTIZ4A»SLTHETT
49% % H®H TV 5 (Table 4). #5507 1 B8 A% 334
64% % 58, F-FBHEFNITKVTE VA (Table 5-a, b).
FEOP T EOEA1361254%, RTEA214%
L 75T A (Table 6).

BERERREOARH18F1353%, RiFHEESH
314% TiliE %P2 5 L 86.7%27% % (Table 7-a, b).

Db, KOBENEERTHL/IAY L RIS
LBEHMEMNERT.

iE il
LS B,
F O RIS,

Masami TERAUCHI, M.D.
LR BT R SR

T 410-0302 ¥ 8 I B i h HMERR AR O A 550
= 20104694 128

BJREE : 20024E1 A 108, EFTOXKICHEE L THIE
2%, RELEBEZTILLAMERSEBEL D,
200243 H 2RHYBHBAMZZ E A, BEICI T
MGREEED D, BRTRESI NI,

L WEBE | AR{EDIPRIEI Ml & O ICA RAZF
- BEERO, KERIRMICEBLTVE
(Fig. 1, 2).

BRERR . Ly M /7 BRE TP EIE RIS ER
W& % 3B 7= (Fig. 3, 4). BB OME AL T Pasteurella
multocida 1+, Eikenella corrodens 1+ T o 7z.

ZUT LA . KEBIC LA BHARLZHTL, 3220
debridment# FE LT3 H OHMRIMRAE T HiT L2 &
Z %, T-Bil 2.4 mg/dl, AST 589 IU/L, ALT 1185 IU/L,
LDH7 94 TU/L, ALP 399 IU/L & ZFMH % fF SRR EN %
REN7-0FH % EY LRFNHFEEZITY, 288
CEBREE L. MHEEEBOLPIRANIREL
ol MEHBRH22EOREL (Fig. 5,6), TOL ¥
VBT R T 5 (Fig. 7, 8).
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Table 1 The patient total blown by the dog which visited the hospital from 1988 to 2009

iy £ | A | B ERAE ik B oRE g =323
1 13 (1990 9 | M |AiBE BEMAAR | fBRE%sHE ks
2 | 61 |1992| 10 | F | FhE BT | g
3 66 [1994| 7 | F |F gl i dE A
4 1 (1994 4 | M |#EE ] il bt d
5 | 72 |199s| 12 | F |F il e fes
6 | 10 |1995| 6 | F |3 Heg k- BHES
7 | 26 |1996 F |Bm - EOE - TOE | #48 A
8 4 | 1996 F |BE@ # HEf i
9 | 46 [1996| 11 | F |Him B EOE M | BB
10 | 44 |1996| 7 | M |BEmE HEAr B AE | R Bldy
11 | 12 |1996| 8 | F | Fht a1 i e
12 8 [1996]| 10 | F |M@E ol il hi
13 | 67 |1996] 3 | F |F Hal friRia Ay
14 | 28 |1996| 5 | F |fA@ i Hal P
15 1 |1997| 11 | F |BHME LiRE BRI | eEdbEh
16 3 11997 6 | F |M@ EE Hedl i
17 2 11997 12 | M |MEE EOE el R
18 | 29 |1997| 7 | F |ME@ H#H 4 i
19 | 11 |1998| 3 | F |@m [ HRBE -8 ) e sEa
20 1 |1998| 10 | F |EEm ## Fegil britc
21 | 51 [1998| 5 | F |k g2l g
22 | 38 [1999| 4 | F |ME@ OB 6 e feA
23 | 40 |1999| 7 | F |BEWE-HE | LARE -8 el A (10bT)
24 | 26 |1999| 4 | F |HA il e g (k)
25 | 31 |1999| 1 | F |ME@M TR Hefl FEEWIE)
26 2 (2000 9 | F |#AME L HREE Hegl e (k)
27 | 71 |2001| 6 | F |3& gk T S T T A
28 | 57 |2001| 5 | F |TFht el dEa (tbEh
29 7 |20001| 9 | F | LOE Ee il L
30 | 51 |2002] 2| F |#8 il g i
31 | 78 |2002] 4 | F |+ MR | sk
32 | 63 (2002| 11 | F |MEQ@E EOE 4l i
33 | 47 |2002| 7 | F |E@ EOE BEMRAR | BT
34 | 40 (2002 2 | M |HEE TE Ha i
35 | 87 |2002| 5 | F |@ikd RO | R 17 B B IR
36 | 45 |2002] 4 | F | KB M | e
37 | 82 |2002] 7| M |F R OR | B2 BRI R
38 | 60 (2003 1| M | Hedl v g 2y
39 | 30 |2003| 2 | F |MEM@ LOE EEill fric g
40 1 (2003 3 | M |#fif i El i
41 | 62 [2005| 3 | M |E@ EOE HMEAE | R
42 | 37 |2005| 5 | F |MEm AR B A i - B G
43 | 21 |2005| 11 | F |H@E EOE #a e - BA
4 | 65 |2007| 1 | M |EE@E EOE 4 - e
45 2 (2007 7 | F |#Am EOE 8l i - s
46 | 13 |2007| 8 | M |MEME OE e hiEr - fEE
47 | 59 |2008| 1 | M |#EmE TOE e P - AE
48 | 29 |2008| 6 | F |Mm OE il brif - dES
49 | 49 (2008| 7 | F |F EE ol i - fkE
50 | 49 |2008| 7 | M |#UBE gl i - fA
51 | 55 |2000| 8 | M |fEHE H4r # 6l e - BEA
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Table 2 The generating number of cases by year Table 3 The outbreak number according to age / the sex.
63888 12¢

: HEHE L
i EiinnEn

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

year
Table 4 Monthly generating number of cases. Table 5-a The outbreak number according to the part
case
35
30K
25¢
201
15H]
10f]
5 ‘ .
i =M
face upper arm  hand/finger body leg part
Table 6 The outbreak number according to the face part Table 5-b The outbreak number according to the part.
case
L. leg, 4, 8%
12 body, 1, 2%
10 hand/finger, 8,
16%
8
6
44
arm, 5, 10%
2 face, 33, 64%

0~ ¥ .
upper lower cheek nose upper lower jaw  auricle

t
eyelid  eylid lip lip par
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Table 7-a The outbreak number according to the tratment
(except the other hospital treated)

s

44
) a__&

wash only wash &  wash & flap wash & skin amputation
suture

DL EMRTWEY, KEGERAEHETIITN
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Table 7-b The generating number of cases classified by cure
(except for the case of another hospital treated)

fiz -
18]
16
147
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107
gH
§H
4+
2H
) g___&l
wash out wash &  wash & flap wash &  amputation

suture formation skingraft
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JLRRASEIZP L CREI Th 2 ) 3wl — 5
KRFEDEPIZ L DGz A v ¥ — 2 v b LT
DRTWBEDT, KBTIk ABR IR
DWTEREZMZ %,
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INZXJ L ZHE Pasteurellosis

Kol {5 W o JE 4 JE 13 Pasuturella Multocida &
Staphylococcus aureus\Z K4 % & O A4k d 20~
30%EEHDTVDEEV)LI0, SRIOFEFTH ISR Y
LSRR bz, NAYLFRIZS T LRSS
TBWHEALN, K-HOOENFEHEETHAH. HE
K- B & BIRPHE DT, WP 2Rk, Arh#
FREGI, Boinie, FREZ%, MEdki EhMESh, BT
Bl ASND910.10, SHEDOHEWANENTDH B4,
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1957 SR LB AR I TR EE L Thizninb
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Bl I KRB R ORI E A B, 3) HERHT 2
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Fig. 1 The clinical view on March 12, 2002 Fig. 2 The clinical view on March 12, 2002

Fig. 3 The X-ray on March 12, 2002 Fig. 4 The X-ray on March 12, 2002. The joint is destroyed.

Fig. 5 The clinical view on February 12, 2004 Fi

g. 6 The clinical view on February 12, 2004

Fig. 7 The X-ray on February 12, 2004. The joint is lost. Fig. 8 The X-ray on February 12, 2004
Distal phalanx was dislocated.
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% Tl > Tv» % (URL: http://idsc.nih.go.jp/idwr/kansen/k00-
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Dog Bite Injury and Zoonosis

Masami Terauchi, M.D.
Department. of Plastic and Reconstructive Surgery Numazu Municipal hospital
550 Harunoki, Higashishiiji, Numazu-shi,Shizuoka 410-0302, Japan

A prospective study was made on 51 cases of dog bite injuries treated at Numazu Municipal Hos-
pital in the period of August 1988 to December 2009. There was a steady increase in the number of
patients year by year. Osteomyelitis cases with Pasteurella multocida and Eikenella corrodens infec-
tion were included among these cases.

The 21st century is followed with the time of infection. Zoonosis, such as BSE, SARS, and Ebola
hemorrhagic fever, is also increasing. It is outlined that Pasteurella is expected to become a major pub-
lic health problem in Japan, along with rabies and echinococcosis.

Key words: dug bite injury, pasteurellosis, zoonosis
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Fig. 1 Clinical view
Multiple brown keratotic lesions on the right forearm Allows are
the lesions of porokeratosis.



Fig. 3 Intraoperative view
Immediately after CO2 laser ablation
Allows are ulcers after ablation.
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Fig. 4 Postoperative view (after 1 year)
The white mild scars (allows) remain in the COz laser ablation areas
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A Case of Disseminated Superficial Porokeratosis Treated with Carbon
Dioxice Laser Treatment

Masuki Yoshida, M.D., Shigeru Kawara, M.D., Akira Kawada, M.D.
Department of Dermatology, Kinki University School of Medicine
377-2 Ohonohigashi, Osakasayama, Osaka, 589-8511, Japan

An 86-year-old woman was admitted to our hospital presenting with multiple brown keratotic
lesions on the bilateral upper and lower limbs, and skin biopsy was performed. The lesions were
histologically diagnosed as porokeratosis. The patient underwent ablation of multiple lesions with a
carbon dioxide laser under local anesthesia. Thereafter, the treatment sites healed as open wounds,
resulting in the formation of mild scars. There was no evidence of recurrence during a one-year
follow-up period. Carbon dioxide laser treatment is a useful and promising tool for treatment of

porokeratosis.

Key words: porokeratosis, multiple, COz2 lasar
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