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HBARAS ALOGARRBAL Aftek URTBRAHRE RAFK
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S G W IR B 0 BB AR R B A2 A& B b (full thickness wound) ) F&{E2
cmx2cm 45250 » B4 A RERY AR ASACCHACHITIN R &4 by
BEEEME T L ARG ET 14182125 RBMERSGEBRG IR -
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Abstract

Chitosan, a mucopolysaccharide having structural characteristics
similar to glycosamines, is the alkaline deacetylated product of chitin,
derived from the exoskeleton of crustaceans. It seems to be a biopolymer
with a wide variety of biomedical and industrial applications. The
purpose of this study is trying to find a new source of chitosan as
biomaterial forwound haling. Luffa aegyptiaca is a common vegetable in
Taiwan. We use fresh fruit as L. aegyptiaca as a material to investigate
the potential of the vegetable as a wound dressing. L. aegyptiaca was
been smashed, extracted, filtered, and lyophilized to make as a dressing.
The dressing was hydrolyzed by 2M HCI or trifluoroacetic acid at 100°C
for 5 hr. and then was analyzed by thin layer chromatography (TLC) as
well as high performance liquid chromatography (HPLC). Infrared
spectrometry (FT-IR) of the membrane showed signal of amine group
that characterized the structure of chotosan. The results indicated that L.
aegyptiaca membrane contained glucosamine, the monomer of chitosan,
visualized by Elson-Morgen reagent. HPLC show the molecular weight
was about 1.2kDa. Finally, animal tests were carried out the ability of
wound healing enhanced by the novel material. SACCHACHITIN was
employed as positive control and the negative control is using cotton
guage. The wound size and the healing progression were observed. In our
results, L. aegyptiaca dressing showed significant diffence in the
enhancement healing when compared to cotton gauge. In histological
observations, we could see that L. aegyptiaca dressing was better than
cotton guage in tissu healing. Base on the results, the L. aegyptiaca
dressing could be an effective material for the wound dressing. Other than
the material from Luffa, similar investigations had also launched to select
high N-Glucosamine content (over 20%) in horticultural crops. Among
them Ganoderma species, Rhizopus stonlonifer, Cordyceps biifusispora or
Phytocordyceps ninchukispora, Sphagnum moss Hyplis suaveolens
(L.) )Poir were screened for further study.
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BAaTAFRERFZAHER BREHARANAHEZZEA  HHAEL
ALEE ALEEOBRBRAETRRALBREGH G AR EERIAHOX
AFEROME REARE  TRAREESG O RBRU S eE B R 3 AARHS
OBERSH BB RADIRGEE - b AFHLEALESTELIER/K
AMERS TR ARAM NABE AMMABYTESARTRSE  £2
EESTRERE L8 BRETEARY  RABRBLEFHREAS -
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CERL

£ 1823 £Odier £ LA FBHIBR— M ERERK  HRAFEHR
TH(Chitin) - £ARRTETEAEERMESE > TEFLANTRE - Gk
4 th 4 B %2 ¥ (Knorr, 1984) - 2L & A Hi 865 & 4 AL B2 » 4o Mucorrouxii (Shyu
et al., 2001) ~ Ganoderma tsugae (Su etal,, 1999) » FF A& B K EEHZ ¥ £
ARRMEYTHER 1859 FRouget BRLTER S AR ERBRE
KoTRATERY R TENEREESY Y - 1894%F Hoppe-Seyler i H58 =T E 7
EREOMEAL BE TR (Chitosan) (F > 1998) ¢ — ~ & T REEZ HH
MR —RER ARG EMBETE  LARLABRAARSY  RENTREFNTEH
Bk SR 0 88 % 2881t (deacetylation) MR TH > &G HBAM R
T RELEBIEHRTEMAS T R (chitosan, poly[ 8-(1—4)-2-amino-
2-deoxy-D-glucopyranose] ) « & T Rasny i A £ B MIER T & %28 B bstsk
8- TS HMBABE - HBEMKRTRHRATREEM 27K
KA MR B S TRMEM (Knorr, 1984) - iR TEARTHREBLEEL
MibRE LR BN S 4  Muzzarrelli RRocchetti 21985 £ - 48
SABNRAMETEHNZ LU LA TS "L CBLEA
ABO0 %6 WA B IEE R H A R T 8k (Aiba, 1992) -

L BTHARTRESLEESKR

Afitah A~ RE2 8 TERLTRR RLARRFAARRTHART
BREAEE S o BT & &3 N-acetyl glucosamine E 848 by BT K4 88 ¥ (chitin
synthetase ) ¥ i » 4% N-acetyl glucosamine & &4 R M & & T K (Bartnicki-Garcia,
1988) - #THAEHSRMBER ST E S Leds % (chitin deacetylase) 445 H -



ATHEZLBH LT AHAMARTERAER  — B XE A AIEE
BEXFALEEHAETECEBE ALETREAL S RLBRT H 6 nss
* R &8 TE & 88 % — 44 A (Bartnicki-Garcia, 1988 ; Arcidiacono, 1989 ;
Davis, 1984) % T & 4 s B8 % T4 N-acetyl glucosamine %4t > 12 7} 7T 4% polyoxin
D #funikkomycin Z %45 B #p#|(Bartnicki-Garcia, 1988 ; Davis, 1984 ; Gooday,
1989) -

I RTHRKRTRBAHLETN

BTHR-MBHWSBERE ALl red  FTEHREERER
(N-acetyl-glucosamine) - A28 T % &5 % T B K 428 % (chitinolytic enzyme)
(3RaHMA S BRBEIMBEOEYDT FTHHBRETH S Fst (pH
2235) REEZG MER  BASHHRTEAOCBARSE A ARTHRSE &
TH&4 R F sk st A magasg (Muzzarelli, 1996) -

I & THEEBGRA

(1) mie s BH @
METIEE > BT REET A MG 0 E R mEFE (cytokine) (Otterlei et al,
2000) -~ 74t % 1t & a3k (PMN, polymorphonuclear leukocytes ) (Ueno et al, 8
2001) 4] 34 E & 4o i 75 1 (Kosaka et al., 1996) ~ % E-ftm i pris & K B FHvim Bl
Mg a4 & (Uenoetal,2001) ~ FT ¥ 8yt b ~ 34 3k (Raoetal; 1997) ~ #
Mok T e B e B 4 R 48 8)(Chunag, 1999)8t5h » 8 T B duhcdp $) B8 78 4o R A K,
R X TEBAL30 % RT0 % Z 8T REE  UBARES REBLEEESF AR
B8 BRTEL ) ORABRNELEE ¥4 Meth-AR /8 =iz (Nishimura,
1987) -

(2) BEARBA

BTERATAY REAFAHREH - AWEARRAHRKMY  SRER
AANE ML #hoo sh#HE - BEEEA%% (Muzzarelli et al, 1994)
# 38 1% 3 18(Zhao et al,,2002) > £ /8 B -F 69 R d(Wan, 2002) 52 £ T B &R A7 3 Ak
MBBEEY  BENE oL TUmRGORASRA LHABAG OMMRALT
& & (Hiroshi, 1999 ; Nurdan,2000) « XRKHBEHAAB T

thfrs & ¥ ( Ganodermatsugae) ZBEVFABTEARKR ¥ LA
SACCHACHITIN (Su, 1997 ; Su, 1999) > &4 5L2] # B A7 B 4 69 BESCHITIN
BEARANBRSGRR BTARRRAHBRTELTREMEGEN -

IV.- 8 TRESWAFR

BTHRLETERSEAARANNKR B8 TRBRATEERWHAASE
& (Allan, 1979 ; Leuba, 1986) - & TR&&pH A AAMF B AT TH NI :
(a) BTEBASMOESATEEFLRUELEEH-NHI S TRL ®E



EARRTRAGLBAL Mo BEh BREGRIER-

(b) BTHEAK LHARA7T BRESHEMmantEssE AENBRE
'Rk RNA #9445 R ka8 M (Leuba, 1986 ; Hadwiger, 1986) -
Leuba A& Stossel (Leuba, 1986) #5 & & T 3 8% T M4 % & A B Phythium
paroecandruméi impa B ohfe > SR B BARAHERE R TR#HEHELY
ERMFTHANLE ST T iBh LtEASTHE
EHERE -

(¢) BTHEEFLBAERAIINNBTERRAGRTAST T TRAR
B REBBAEHITERAAALTRANER AR TERELLE
BHG AR IR Sz aaTREAEATRSEZ®RLpKa @&
BN63 B WE LB HET 0 & Ré= A 5 s8R (Lipopolysaccharide)
L ATHRERK ARmBRREN SR EINE B
¥ 2 % E (Helander et al 2001) -

(d) Hd¥rsFeforE (Protease) » BB BEBASFEOHKKRA

I FEAEREAS  REABGZRR > mdpHzuR (37, 2003) -

V. ARz B oREGERT RENH &

EAFLIBUEESERRALBRRRNFAGRA LARALE X
54 0 B3R 4 @ F 98 B8 R (Cotran, 1989) - % g A @ 2 31 B EAUR R @ GUR
0 & BT 09154 R B (Kirsner, 1993) » BA4@BELSA HEH
(inflammatory phase) ~ 4 & #8(proliferative phase)#fv & ¥ #(remodeling phase) = {8
BT 4R -

(A).% ¥ #A(inflammatory phase)

AH AN ECHEBANGH N ELABEBERIR - AHORRL
¥ 5844 ka % $ 4 & s 3R (PMN, polymorphonuclear leukocytes )+ & % 7 i 4a
# B3 FE 4= B (Rubin, 1988) « 32k & E ¥ ¢= iz (macrophage) » #4758 & & fRAL
% F (degranulation) » £B #E ## (lysozysome)is fm 24 » F 14 2 fmfa(plasma
cel) & A B HHim Rl o
(B) % & #i(proliferative phase)

8% 4 5 4o By (fibroblast) + b # 4= §a(epidermiscell)f» o % P & fm Bt (endothelial
cell) & E 38 o » M %70 b= B B 25 S Bl F (cytokine) » H P & R B -F (growth
factor)(Wahl, 1989) &k A & R e iR it tmfin ey & R RILHA -

(C) % ##(remodeling phase)

BoE ek et s St RE 0 B R % 9 (callagen)® KR
3 7y s (tension line) g F & EMHPFAL > e TR ERY - A Pmpsitiy
(extracellular matrix) &5 % & 4 828 % (proteinase) ft 35 %1 M) ¢4 P 85 .45 v R 48R
T % EE A E&(Young, 1994 ; Vallamo, 1996 : Yager, 1996) - MMPs (matrix



metalloproteinase) T JA 5 A tm B sh K P — b B @ H K5 ¥ 5 XI5 B AR MR
BEo@adR¥TASE S EHOMMP-2 AMMP-9 (Wycocki, 1993); A HEH 0@
&% ¥ RIFMMP-2 ~ MMP-3 ~ MMP-9 &7 +(Young, 1994) - B stift AIMMPs &)
A FHEENE T RELERE 0 R 5 R4S 6K B 2 —(Saarialho, 1992 ; Stricklin,
1994) -

1970 4 > Prudden SAMRBAMBTETHAF RS A EDZIRS >
s AR PR EERTEETRLAET UG ORS A ARG EERA-F
HEMENBHEoNFAR LAY A LA TmBEN GO L 28t 8K
MR MRS ARG OANBEARE T APBRAAR
BERRB - PHRAUBREEFNAEADEMANLGMA - LHBEY R BE
HE—BMERRGORSHENATHEREZBREANFR - FTMEA LA
ERzaphiARARE AR KDRANMARREY AL SHGO N
PREMETAY LERUSACADEASAHRNER  BEASBAR RE
FHEARR - FRH UG oamERIRAR LA aaBR  RARES
BogRREOTHAIARERFILROLR BEATHOMEL) £
& oAk & B F (growthfactor ) fo X 4b & & % » B A 1E 4 ¥ 8h 88 4 % & (fibrin)
B RS o b BN A e 3 & (Stompro, 1989 ; Cooper, 1990 ; Dong, 1993 ;
Lynch, 1989) - & F#i64 A LA M &2 A &4 F L — &R 44 (Nahas, 1981) >
WHEEASAGORARYMIRBRATAIFS UG ERAENARERE
FORAB -BAMFREHBAEHNANETED ARG LETRRMRLE
& o £ 4 Bpmoist-wound-healing (Eaglstein, 1991) - B aT#d £ SR X 6045
hydrocolloids * hydrogel » foams #opolyurethanes « Polyurethane 4% —& 5 %%
B HhEGUABARENS BRAAANR GO EEANRKBGO HE
REEREG - CHERRATUEEAS OBSABRMRRD ERE  LATH RS
BHEBARARE R SEGUOARRAT LR  AUBRL HERAR
2k REBEE R W HAEHOANRE (Mertz, 1985) -

VI. EX B%

BEFERACSMBORREMFNAE 2HSEHRTE RAEY
WO ERSZ— BHHI - B4 BE CREE ARG THRALK
HOoHEORSGLAERANES -ATEARTHRE TENRTEASAT
BESHHRR URALLEBERACBERNILERE CELHANBHRTEE
AIEE - (Su, 1997 1999)H AL ABEBEF A 4 AABRELRNERLNE
BUATLC £H % HHEN-acetyl-D-glucosamine i 2t F H R —8BKH &
HPLC xS 88> @A > N10~11 42 By ks RIERS
N-acetyl-D -glucosamine 48 » B sk 4N ABBLEAAFRTHIEMR - £
Bacsh g or (IR) S REF4ALAEELEMN164389 cm-1 HBRUH -



WERARLBREAZME  UIERERXHANAEARSECAATHZER:
N-acetyl-D-glucosamine - 3% #] H GC/MS o#rHéestH K > poly[ B-1,4-
N-acetyl-D-glucosamine] » Bp A S TH 2 &4 - B KRBT » KAEBAR
2 Mmaeu R o (BR, 2002)

= BEBHEXR

1~ AZRRBAB2Z SR

BRGAERMEHRK ATAYEBIRFXApan AR
MNRSERBERETURWE R R BB S0 E o2 B R ZANG 0 M EBE
B R BBRAEE &Y R 5B TR R AREAR IR 69 A A1 3R #(Shyu, 2001) © B —
FRBETURES OB EHHTRTELAEG 0 AEFEMHE GRS
AR EREE - L THEGORIIRRE R B R R ORE - GAER AR
BB TR Eaakz R ARGZRAN HELHTem 2R &KEFig 1)
EYAB 2 RMEAR BEAERDEBBZERAEIE LAY Tem B R
#0.1-0.2mm 2z ¥ pi(Fig.2) -
2 BAEBRMATISE S

HAAS%NHEEAAY  ARARHEE R4E5% ) B =ZRA EALEMAMN
# N85 B512g ~ 535 ~ 502g > MrERGAMHAMPAISH EE S5 B25.68
26.75g ~ 25.01g % NEARIIBH BT OERY RS B1.32g ~ 1.05g
1.58g » Ff A&k N E BRI PRAE T 5 bL 5 B B5.15% ~ 3.92% ~ 6.31% » AT SRS M ER
e rn &8 2t B5.12% -
3~ BAXERY2Z 3R %A SR #(TLC)
Elson-Morgan reagent £ & 2 #7 4R

5 TP R F B e R8T M Elson-Morgan reagent £ % 2 &.8] - H T &

aminodeoxyhexose & B % 7 &(acetyl group)Z.aminodeoxyhexose ZR & Kird
(purple-violet) » Hglucosamine B N-acetyl-D-glucosamine /K422 # N 3E i
th#t - @Fig. 3 TA P L —ReyeFM 10 N eFFHCL KAE > THEANDEE A
glucosamine & N-acetyl-D-glucosamine x B H K ENEEHR - RiE—F
R F 25 R Z BB B AR B K AR AR E SN R B R F 4 A glucosamine © HCI-5 »
HCI-10 -~ HCI-15 ~ TF-5 ~ TF-10 &TF-15 k6 {B#k & % fglucosamine A&
N-acetyl-D-glucosamine/t E ML ZRE &1 BAREZRARERTSHBE
38 B b 3R] 4 R T SE M7 8 AL BF B % glucosamine » % A A A ELHEH R
ST AL (PR 2 %9,2002) B b AE &% N 35 B4 32 402 A N-acetyl-D-glucosamine -

4.5 % %4 (High Performance Liquid Chromatography ,HPLC)



ERZRFERLE - FH2RMEHRE (Gel-permeation
chromatography) * EAM B ERNBRILAAAIRBARERE S TE—
B4R - PR eyIR R dh 4% % sBulletin s MBEMARES B ORBEHSRT
RAEFIHAIFR A SARRYZH,TE - SAXRDEAAFHBIHN A
13.360m~ 13.287m~ 13.334m> AR SR E KT o 2T €25 A12.325kDa ~
12.485kDa ~12.278kDa > R F34 4 F&#12.362kDa % #r4£17.587m ~ 17.633m »
17.397m R eh k& B Edek -
5~ &% AR K & #R(MICRO FT-IR)

%A C=0 £ 41700 cm-1 B ML H RUHF » AmEERE P 41C=0 RC=N
t e BRC=0 ¢ ¥ BEZHBSHBARUHEE1650 cm-1 Fif -
—~ R R BERE AR — e B AR 42 1650-1515em-1 BH —BR S RKF >
— R U E R A > £1650cm-1 A —HRET B RUABRIERRAIR
B BRI B IEERSZRE - 1690 cm-1 Wit - MALHBRKFLHA
1400-1600 cm-1 £ & o % TR & 4£1400-1600 cm-1 H R BT - BARARK
#1400-1600 cm-1 484F > BE1690 cm-1 £ A RKFERA > BATHERA XS
LB EMBE - BFig 9 %A ERHH1400-1600 cm-1 B RBUHF - HEE
% W & 1400-1600cm-1 484F ' HFH BT EMHC=0 ZREFMNI690 £4 LRE
LTHRAE S LB B R AR -
6.8y 4 K 5%

SRR BGARBHAZRREE G ORLS RSN TR Hahh
BRI THRAAKAXRYEBROGANAREGRZIGIRS  HEBALH
AEBRMBARATE BBz ASEE LR - AT OBRTH L SAZRY IR
A#425-28 k% BE ABMM21-28 X MUYAHAREHHORSLB K- A
UEALSRYBOENBRELERS RIL—ZYHF - UFBRAR T AR
Bih A mAE o RARBRPLEE6 @il - $Figl0-15 RE  NHAER
WRERIIHED > QA2 RALEBRAEA - RERSFAERNG O n¥A
Bofh  BOBMANL X - HRELS oA SHFigle-2] > &MNFRY
BETALL RELEAS OAREAGORIARSEGOANR— &
AGNHELANAESEEREMERMEER - FTAhFig 22 RF & AHBRY
HBAENER YA RTRAGBRER LY RSRBENRHS - UHBan
THOMAERMARAELEBEGOBSORBTLEES A% - HFig 23-26 B
B MARERM AR ALY EFHHR2-28 RTALRL AELEROLTFHR
21-28 RESRE °
T.@E R HRE

BEEHKE $agadm AN FRE3-714 21 R-THRAKFH X
%o WA SAREZ AN o BA R Y &N X R (inflammation) » b
BEATOR 3] 6 %98 e B A % B A% 4L G 3K (neutrophils) - B4 i fa BB AR
UAABLEATE BRI MmE P ahkR) AHBELREADGRLAS



BAHZE BAMRIAETHORMEIRL - T RE Yhavada?
3 RE S S AETHALRRFLLES RESEMBANF RS - HA
MRAEXHCTAEMANGERBREZOREEAL FOoBAGHKATRNER
#i(proliferativephase) > 12 R AR TR EL BB BHARK - 4514 R4 > YA
BHRBAVEABREORGEL  LEBRRH T LA R T LA 254
AABHRAER BR > KAGoadER N4 k#(proliferative phase) « 3 E %
BEHSANAMET HAKRRAEREBCROMEREL 34-G) Huk
Ak DL A 40 8 E A7 9 3% A (tissue remodel) » BB R & R 4 B 4S o dE A 8 o H 38
B REABREOBHRHSRELABR -REXACALRER M&AA
BPARE o FH2] R YA amELNBREGEHMST  LARBRAOERE
BB, Hiafpdk 5] B AR ol a8 B 45 R 5 & ¥ BA(remodeling phase) «
FX@ORHENBHAERRAEREROBERE SNOALRER FLHAR
EHLiRREERA -
8. Hitdkdpip A B FH 2 HE

BB 20N 2 B EEHEFR2ER 0 827 N-Glucosamine 8- & £ 20%
2L b 2 5k B Luffa aegyptiaca # AR 4 WA 905 4 & B ¥ (Ganoderma species)
1.8 (Rhizopus stonlonifer) - #4484 % ¥ £ & ¥ (Cordyceps biifusispora or
Phytocordyceps ninchukispora) 7k % (Sphagnum moss) ¥y B .1 F (Hyptis
suaveolens (L.) )Poir 34T A £ B EHHZHE -

= XRRSH#

BB - 1996 - 3 BY FRBEERGBzAEMUAZEBHNRERE 0 RA



SRS FeBz BT ELERRESAAMALRN

FHEE 1996 ALK B2 THRMEAHELIBHEGOREGZIPE ELESR
BERAMBLITX .

g 2001 - S EZFRABAYLAME (SACCHACHITIN) # A Kéafio B
matrix metalloproteinase (MMPs) Z %% » St B LA S TLMHAR
PR AR 43 S0

% - 2002 HAHLARBLNETEIRRAEAANLEYBEHNH > £XLES
REEAILABALHI

T4 2002 ATERLTREHENREHARERE  ELBRRESH
FRATRE L X °
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