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BERWENBE - & 2017 FEAG
TRERERMEESLE  BHEBRE
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Al

Organization, WHO) 7 2014 & 1 - T EN18 # (Acinetobacter baumannii) ~
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MG E B MHE (Enterobacteriaceae)
ZEEAMEKRERE - EHAR
T EH &£ £ (Carbapenem) £
FHER ME_HKF ZEH
(Enterococcus faecalis) 3. 8 & 18
% (vancomycin) ;s £ R H FHKHE
(Staphylococcus aureus) i ¥ 2 70
(methicillin) 8 & 8 % 5 ¥ T8 i
2 H# (Helicobacter pylori) ¥ 7318
% (clarithromycin) E AW E K% ; &
A2 ® B (Campylobacter) ¥ B &%
B (fluoroquinolones) & & LM ; #k
WA B H (Neisseria gonorrhoeae) ¥t
BEHHE % (cephalosporin) £ %% 3% B
EAVEN  WE =MD 2R eEsk
(Streptococcus pneumoniae) ¥} ¥ 18
% (penicillin) E A L2 % ; A f
12 W (Haemophilus influenza) ¥ & F
Ak (ampicillin) EATLER : X H
KH¥ B (Shigella) ¥} "5 3 BE £
W EREEBRTHRERT E
RERALRGZZEN  HRER
R B A A0 R Bk R L R R
EEMWTERERBENRLE - &R
PLEEMEYWE LR EZLFTIAE
FHEBRNK  RTEXEWERWE
o BT —EHERRN > FRERE
R EREBRNE R ERM TR
REREZFTERMEELIERN
FAREAFRERRERILEREE W
REEGHE  HEZRRRERER
W B G R o

218 R A HRIRA 1R

REEABER 16% > £ AR
RIEWE— BB > A AE TR AT
PRNAERAA  BERZHE &
ME - RAEARE o BRMEY B
WA EMENE) B HERE
RREEERE AR EEEA
o T 3E B H A B R R K R
R AR - &
EFEHEY gk BRAEAREMNE
o EARBIEART LR BEN
WBOR A - R E R R A
[1] °

EHRAEHHENTENARER
R FRREARZIHNELELS %
BB NER > MAEVRHBERITA
MR E A o I M E R R R
BE K& BABREEERNZF
R T B A A R ey 2L Bl e
ARG EHEARENE LKA
HAESEREEHMEMN Il
12 H® B (Lactobacillus) ~ & EF XK HE
& (Prevotella) ; Wi & f§ & 093 & i
BIRMEHMEHEAN wHEH
HKHE B (Staphylococcus) ~ %2 B
B (Corynebacterium) ~ W BA% ¥ B
(Propionibacterium) [2] °

REWEAREERHFRKE
HARBMETHE FEMENEE
S R BLJE R KT8 SEAH Bl I R A A
(BE - RIEMRAITIR) - AEMAEY
RPERETERMEEZEETE
E—SAEYERST  HRETR -
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T B 9 7 E e M S % A LR DL
& FLPAE W IR (antimicrobial peptides,
AMPs) ~ KBy ¥ A & & A (phenol-
soluble modulins, PSMs) ~ #.J& /8 40
WA B A8 £ 1 (cytokine IL-1) » A #
WHA RE RS RENE -
MR EEENRIRATE g
BB AT B AR (3] e
EREWRENT  BELAHW
Mo —BEEREMAEY  BY AMHEE
THEHEE SR T RFEEW
RAMEREFER  — BY RN
AV TeRERRE - ERENK
To - EERRESLH I RERF
FARKEMEN W RKAHKE
(Staphylococcus epidermidis) 3% & &
% % BRE (Staphylococcus aureus) ;
W EBEHEE (Propionibacterium
acnes) * HEHERKIEHRE B 5
Pl AR RTEHER  ERF
FEAER4] c BT R ALK R
BoHWeAATRHWERET R
HEBENREHCLBRE EHABEREE
B (Corynebacterium spp) > Wi X8 I
REEMERATREENRERFRE
B oW MEFRWE RO R
B & WA R 5] o FT DA
AVHERHABITRERLE AR
RIEWW RS EWEBERBERE
WU B R o W EAH K F R (atopic
dermatitis) » 4% 7| 4F % 72 B 4 5
AP 1020% WA BEEK
ERHBK AL RGN EHEE
BREGERE BFEREEHLE

HhEE R 109 8 8 HE =13V4HA

o ME R R R R R AR &
LS rEX/E-E & ST
REEAH BELEFEWMAENEEER
FEMHEWAGTBRERTHNEEE
WEHREMAR EEECMERFL
B SHREWERERAECE D
%3 fibronectin-binding proteins A and
B o {5 A 6 3 w5 R RO B9 4 H B
b EREMER AR EE SRR
oo ik B 2 — = T a6 2 A B R
RAF - FRRH U AR S
HeattoRaESRAESR  BHE
FHMARLIE LR AREREE T
B - RRERIE R ERIE
(6] °

U A L L

MERHWENBRERT HIALESR
BEAMPERIS  HRALEARTH
% B & A5 & (intensive care unit)
MRREREEREEERS > H%
T A M 8K o 25 B 41 2 VR AT 50 AL A
(Review on Antimicrobial Resistance)
BMARERE  HAHERNEFE
B mE LR A R 2kt
TEHEoRmEFHE  FHBTRIUT
B TS 2050 FAHMEH 10 BA
HARREEREE > HERE 3P
MEHER | AT - LEREE HIT
AFWEEN EEH HEBS -

—HENAELEBEEED S
R AL E ]

Ry MR EREKR
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=R R
BB sENE  EEYREEN
il

W~ AR B e T
HE 2L o

EBRET AT 1992 £ E 1996
FHRETHKEGORE WAHE 2
BoOHWAZHERETTHE &
HewmeHHREMARSEEHA
& % Oxacillin # ciprofloxacin #]#7,
BHW 24% B E| 50% ; A IRAZHE
K4 % ciprofloxacin & & L E M R
B 9% EFE 24%  BETHANEN
WA - BLH WILE FA T KSR
20 B b A A 3 3R 96 R O R AR
BEEMEZMMT]

REEHZ—EE R mEx
o BARIFENRERR - HH
RETH 50% LA EWE®EEG O+
DAzl B4 IR12H - BAEA LAY
JEE A - W mie R EEE - ik
FWEEZLTEREGORSE - H
B 7 A B 36 B Al B 6 -Aminolevulinic
Acid RXEY & 668 71 % % >
AR EARTE AL ERL E
WEAEMBE R HHEEE
REHZEOFTRLABRLEAENR S
# 8 H % HE (methicillin resistant
Staphylococcus aureus, MRSA) -
£ i 5-aminolevulinic acid (ALA)-
photodynamic therapy (PDT) &7 1~3
K% BHGEO KW R - L
HRPEEERSEWEREE B

ALA-PDT j6 % 8% B85 0 W HE %
B AOMMHMER G DR AW
(8] °

RMEEHD LWL ¥ RA
EHMRERE A EeRAR
HEREMEIRE - FobtE D AW
FrakE - R KRR A R AH 1y Rk
BOE B H R F[9] » F SRk 18 A A
Fe) (4 EE R E (methylene blue) #
HA B % MRSA kK ER -
7 4178 %% & %k (indocyanine green)
R AB I (helium-neon laser) ¥ £ 4
FEHHRE RILIRBEHERE X
BEPE[10] o WA AT G A K E FE
Bl HEEBMARKAET 84
HFEHARELTHENRX Lt
Light-emitting diode (LED) (660 nm)
24 Jem® B4t BB EHE 90~99%
IWHEBR[11] o B ok 66 B 2 3 3
HRE  BRORTERERNKE
Bl F) R B AR ER DB O L4
HHE%E TEMROFAEREE N E
A2 BRBERAERAENRS - A7
DABATEEREERARERN
BN e

RENHEE

FRAGABRABERTX  &F
RRBAE T AR RRBE - B
BR BT ARG 2T B G
I BEZLEYGFAKRFMKAE (Amni
majus) F B H B E Im LGk
B R IGRF KB EATTHE 1400
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FEWEE - AW E R (Psoralea
corylifolia) ¥ & 7 Jt 8K 0741 B 40 7
B fi§ % (psoralen) Bt & B4t > A
KGR A BE (vitiligo) W F R KW
ks 1974 BB A e & A &
Sh 4R FE 5T (PUVA) BIALA 7] R 26 &
F KRB PUVA BRFICHARSLER
TR Pl FRB - REBR Y RE
T M EE ~ B2~ aBREMER
[12] °

T 1898 4F B - Raab H At iy 24
BMELEEY (B &) FHHARFE
I g F| 0 v (acridine) T KX BT & 1&
ERESBE 2 /DENET  REELE
A 15 NN T > B3 Acridine
HAWEEERMMEYRT > BH
TR R U A - Bk
1% 7 % /6K (photodynamic
reaction, PDR) —# » FH EE#&
E - BB E /1% ZE (photodynamic
therapy) W &R - s % 1900 #F
Ko RIAFIR R ARG R K%

EAE  HF 1960 FR¥E - £
Lipson #& Baldes 7| & ffiL = s 47 1 47
(haematoporphyrin derivative, HPD) #]
BRRBEXGAER 1975 F£F
Thomas Dougherty & T4 B #| I HPD
J& FR A B FE R W6 R 5 1993 F B
#1 Photofrin & XA fn & K3k A
JE TR W ek - BT e B R
ABMEE LW ER[13] ° HER
e A 7 48 WA R YU R E R
(antimicrobial photodynamic therapy,
aPDT) £ HA LB LI 16 %
JRIK[14] ©

AB AR (B—) WEA=ZX
E % AR (light source) ~ & H
(photosensitizer) ~ & A ° & XHEK
KEEZRRRBBEEAWEH - &
RAEMHEE  ERERATREE
L o HERHAEER - HH8E 0
WK ETHEARNS] - XEA
FRBBX S AWE > F—REAHLK
BERK % > DR EEELE

bacteria

@ photosensitizer

Bl—
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Vot EREBHHEET EA
G A4 T (reactive oxygen species,
ROS) - fln : BARETE WE
#— 5 BORE BT R E W IR
FoEARPEEER RN
ERBEEAR T ELABEAMLEAW
B # # 4 (singlet oxygen) > H B4l
MEOE BERCGENSLE  FE
988 4 ML SRR R R R T T B ER R
BT AR[16] ©

EXRFRWEEL BRTFET
Bt @A R L E s BAE
BT FE R ER - RERIBHER
PABNFRRE  BEEFHGTWHR
& HH PDT AR EELAF A
B:E8HAFEEHE EHAEHRZ
AER 1L E—FRK 2. EHEEMN
ATFH 3 BREREENE - T a2
4 EILEEEERE - BRIEFERBR
£ B FHAL (W0 LED) By KR £
# o T REBRKNEE W RRK K
RO ik E it Gk - PN
B - LARMEREERSA - TR
RWEREFHZABNKRERK - T
AR UFHERK > B
600 £ 800 nm MK K % 1F &K B/
B AR B o {EAE i 800 nm ¥ K WY
IR BEEE RS WMEEENY
Bl T &1 2 X 8 1R B W R -
ARMERREBEZTERBERRIE
TERAEE o B A e RET B 3
HERSEEREER - &GO RNE
EEWHN FREREWRE - £X
ERENABEEY  THEE BN

FREFHEESE  THRRRER
B EFHEAMNERE  FEREE
B BBR[1T] ©
ABHNEEFURFEFEE -
T [ Wy BB R R R T R
M ER B AL ER - EEA
SEAKHB R E A E (18] - AW
BB A  LEAES 2R
TH#E ~ RHMER 400~800 nm F
EraBABABERBRER H
TERI W EE R AWM ER &
FEERE KR AF - HAHF S
YRR RE - &AL
#k (hematoporphyrin, Hp) » £ %1 Jit X
#t 4% ¥ ik protoporphyrin IX (PpIX) #]
HEHE - B 630 nm ANXBHEAL
B AER - WHEMETELF A
5-aminolevulinic acid (ALA) 23 K%
4 F 5 methyl aminolevulinate (MLA)
BB B e - ¥ DUEE Jm AL A R
W o 7 bt F FE ok (porphyrin) $E 2
& KR 0 40K - 41 Phenothiazine
¥ (% ¥ X ¥ methylene blue ~ F X
% toluidine blue) * 2 =18 8% 3%
P2 = < T s N | A o =
WA EM - 2R 656 nm £ 625
nm B & &N RIR K% FE e
(Xanthenes) #f 47 Erythrosine (7 &
#1) ~ Eosin (B8 4L) ~ Rose Bengal (&
i AT) AT ERAE R F
FRFULRENF O I BEZR
7AW (riboflavin derivatives) 70 4 4
2B, EAEENAMEENE  H
ANBERTRREEREER - BB A
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B RH KA 97% MRSA M4
& 5 | F 4k (indocyanine green) >
W FRE Tt 3
HESEFRANMLT RS B 780
nm RERKE  ZRRRKKETFEE
BCE 776 W] DR BRI I R R
A549 %l 5 E#H % (Curcumin) 18
Y E# (Curcuma longa) W T 3 HL
By RAEY > EAHER R
TER - ¥ O BEIR D T R B AR T T
& BB E YL B B ERI[19-
20] ° A5 K R T B & R 3 67 E SR
WR B o fF 23T 0 ER R U6 R B B
E{ o

R R E A TE R
AT  BEARRTAWRATEE
BT EUERHBAKXE - 4 (0,
RIMUZERNFTRAFEEARAR
¥R BMEETEREREF
THRSE  ERRENALES
[21] > AT > EREAHLTHE HAEEW
RBEBBRERARETEL LR
B EAL (Oy*) » WAL | (H,0,) L)
REEHE OH) - BEEERLED
E (reactive oxygen species, ROS) ° &
WMELEREMENE L - ER M
JEES R ERE RO HB R
K EH - DNA 4 s e B B 4t
B RO AR [22] © F ALARCH S A
B AT a R RA RN E AN E
(ROS) » 7t & & ik X B 77 i6 & 1R X
T

FENHEETEERPR R 8 R TRAY A

HhEE R 109 8 8 HE =13V4HA

BRI AN REC R LN S
BR R B R > w0 R TESE o B R
FHEE%E > UTRH=wHIEHN

4

% 8 RS 14 RE TR R FE B

H M A 1L (actinic keratosis)
BREENRAE - £ F Y8R
MiJ& (squamous cell carcinoma, SCC)
W ER R R HL o AR B S5- R AW
B (5-aminolevulinic acid) ¥ 8 /7 &
FoORAREREDREALE B
XEEREEYEERF (US. food and
drug administration, FDA) i %% ¥ 1y
B o HI ST R E u R R s
(basal cell carcinoma) £ # ik 28 It &
(squamous cell carcinoma) * % J& 3
BRI SURR A o 7 M methyl
aminolevulinate (MAL) 1E % H X% A
ALIE 0 e B A7 i R Wy Bl B - BB VT LA
ROREERERAELF N RE > B
DREEF G ERE BN ERX
oW REGORAWERERE
w4 KHF L1 (transforming
growth factor beta 1)[23,24] °

BRERBEFER

T RE A R B R IR A
BB RWER - W DLEAR T 88 1
(Thl) R E & EE - RIDE KD
B wWaukrmeEF (Fla IL-1 - TNF
1 IL-6) o B EANREBWERE &
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¥ PDT ¥] LLsh B KE E A7 8 R E
FIL-10 W E A - FE R Ik HH 0
BER[25] °

MK E R (rosacea) = & —
ERFEERERGFLERERERN
TR FEBAENRMERIE - BER
WL R A A B B AT 3R B AT B
Bl ERER  BREFTEHKTE L
HENERRENES  Rig - &
ERREBEWAFE - B R BURK
BTk A0 o B R 58 AR methyl
aminolevulinate & 4L % 37 J/iem®
A AR WIEREENERE R
[26] °

b IR #F B Rk (hidradenitis
suppurativa, HS) * B & J& # 0y 18 5 13
(apocrine glands) R & 1% 1 % % P gl
REMER R AR - BRI BRIRT ~ &
Bi# > BERALPI R E 0 R E - R
REAIEEZR - R EA & HIIR
BgG BHRERUDRILER S
FREWER - NeattsBEA
B RERAREAETTERE &8
(methylene blue) A Bt Ik & ¢ (intense
pulsed light with a 630 nm filter) & 4%
RIFERGT IR - R KRERFFEH
B K E K E B RALIE B R 1 K
EE - HMB b B BAA - A B
% gt R OUB T & 1R E &£ (27]

AEMEER (folliculitis
Decalvans, FD) A K N EEH O A
L2 % & 0 %% 30 88 2% 3F P i AR 1y 1%
BHER - I RERURELEMRRE
B o FRATFEAN - BREEME

KB HEAHGE N A RS -
H%H A H MAL &6+ 4% (630
nm) 37 J/em® BAHEE - E 10
EBEEERWELZXWEANEE %
BEF 0% MEEFEEREERK
AT RE MBI FHIER
[28] °

KB R Ig S OER

EEMEFE AWK EERR £
BEHREFTIOFRREFA BT H
Chedish > hemR OEFHE
Ao iR B BUR M AT K TR R
(sebaceous glands) & V& i J& 430 % HE
(sebum) * EEFOWAMLER - v
LA BEIRE (P. acnes) W 3g A -
REEBKFEHER - EREH X W
X o B ARG E 8 (liposome)
o ABREWAEREGER  HiE
Wt RE W F RN - FIE TR AR
HH e TIUERERERR
BAERERERSHERBE T NI
WRBE - i RIBEEEINERE
BREOERBEHEHE AT A IUE
Rl BHEREZMHAREEFE
MEW29] > A EAFFAEZER
MBS ER  ARRSAREEFHE
WAV R EUR % B (porphyrin) 25 %
WEXEFERGANAEER  £&
BME AR BT E AR K
B R BR300 AR [30] ©

FHRFREZERRELZAT
B hRERS2E HFOUREGEE

JERAHE R HERE



R Pz~ YR E 267

B0g > MM T E R G E
MRSA ~ 4 JRIZH R $ - ERFEER
BET > BHAKEFF (curcumin)
ABER 22 Jem® B EEH > T
M e e R R O
mMERE B EOREWER
311 A HEERTB® - # 4%
# S-aminolevulinic acid methyl ester
(MAL) #mk t5 0 Bok - 15 R A BE 36
EREHFNGED  AHERAE=Z A
—RKHBJ4L K (630 nm) 18 Jem® 4T I8
Gt ENKRWERE - BIE 24 F W
BAEH - KRIARRELZ W% 5 A A A5
BT 88 06 AR(32] ©

RO ME B ERE > A A
BB BEY ALA ARG ATHE &
Fe s O iR YA F R IE RE E B JE & %
SRR HE (Mycobacterium fortuitum)
Fralsemwy 2 BN K EEIE - &EH
$t LED 4% (633 nm) 100 J/cm®
4 #+XRi#EIT— K ALA-PDT i
B REBEWARMERE  KFAE
IR IRIEH BB BT (33] - 11T
BEEERESZEODEHEREE
(Pseudomonas aeruginosa) $14% 7] &
(Fusarium spp) W R > Br T 0 RHL&E
FWEES > FEEH 1% ZFEE
(Methylene Blue) $£41 % (630 nm) 37
Jem® BB A ME BHE - = HREA
BRFETE  EoEAKRRETE LR
&[34]

R RN A A E AT % R
BT 0 6 BB &R R R BT AL E K
B > 40 [2-((4-pyridinyl)methyl)-1H-

HhEE R 109 8 8 HE =13V4HA

phenalen-1-one chloride] % & % R
380~480 nm W RB AE R - L
TR YEREAR KT E %
# > F[{F MRSA BB 5 log,, W
HEH T &HEY REMRERK
AWGEDBS] - BHESRAREZ 2
WABE - SAHABEREEWNER
JE&JR] e B PR 7 LA BB S B o

5 &8

AR AR E A &
BE > RAGAAR AL R AT
BEHONBERMENRE  HFR
A SR BRERRWRE  HE
BEBZ 2 EXHRNERFET N E
BN R E SRS o ATTAD
NMERSE > BRHRFRRERE S
HERRER - T &7 BARSLAE F 1A
g BV EFG D NRERE
VAR o B R o sk RO > LR 1E LB
B DR B R AR - B R R A
B J % % BBz &R B AR L
i BHESIRE -
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Clinical application of photodynamic
therapy for skin and soft tissue infection
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Nowadays, many metabolic diseases in their later stage affect the skin and
cause a decline in the immunity, resulting in slower wound healing and increasing
the risk of bacterial infection. However, the emergence of drug-resistant bacteria
(commonly known as “super bacteria”) due to the abuse of antibiotics makes their
treatment difficult. The skin is the first line of immunity for the body; therefore,
it 1s important for treatment and defense against infections. The World Health
Organization launched a national action in June this year, which will prevent these
“super bacteria” by safe and effective use of life-saving drugs. The use of traditional
drugs to treat bacterial infections have been reported; photodynamic therapy has
shown a good effect in treating skin wounds and tumors. For example, in recent
years, drugs have been used in the clinic (photoresponsive) combined with visible
light to treat acne, and the need for oral medications not only cures but also reduces
the burden on the body. Therefore, photodynamic therapy should be discussed in the
treatment of drug-resistant bacteria in the treatment of skin.
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