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I. =i

Staphylococcus epidermidis (S. epidermidis) (Z:BVEBEENE
%R Y Gram [ 1% 7 F 7 IRERTE T, CNS (Coagulase nega-
tive staphylococci) DREWLHME TH L. 72, e b
BERRIER EOBERE LTOHMONTHEY, FMLEL
Gram [ 147" N 7 IRBKE T % Staphylococcus aureus | H &
N5 &9 BIRERT 2 RA LR W72OMEEIZE. Ly
L S. epidermidis (3 N TR ~DEE 5§ 2 W % i
EL, &N T7—7 IV NLERST 22 &0 N TR EIZ
Biofilm & 2R L, B 2 B 5 COMIMA T HE L 72 5 H T
e HWIMEDSHE L 7o Tnd V.

S. epidermidis ® Biofilm \Z{F#EME 25, BT —T V7 &
DANTHEEAET S L THIEL, SRR & ORE
i by 7 22X DT 2 29 A L 72 Biofilm 7 5
TR AN AN ERE S 2 Z A L D RGeSk S .
Biofilm 2 b Z L2k Y, ANLWERB~OEED
HERERC, AN ORIERED S OXBEHNTTREE 2 1), #ER
PO RIS EZ G ZHE T3 V.

AR, & N OREGYED 80% 13, Biofilm JERIEMAE 2
HLTWaZEWMEENTE Y. FiEd & 51 Biofilm

RS & 0GB 2 BB HE SN TB Y, —E)
SN D EEHRNOFEZ L) — RIS T DR T
0k L Biofilm2STERK S M7z AT % $F:5 % £ Tl L
Y ZD%, Biofilm DI % E T 2 HHI D5 R AK
HHENTWVD.

L% L, Biofilm N DM IZIFHBER X 0 PUREE ST %
R EFEOLNTEY Y, B OHUREZE Tld Biofilm D RE
AT E v, BATIIEICBWT, IROIENTH - 72
Vancomycin (233 \* C b Biofilm %> & & L 7= Ml 1§ ~ D &) F
IR T E 7275, BiofilmDIRAEIITE Lh o729 L oT,
S OMFIEDORIEIRKD LNTV LA, HEDOH
FEIIRR 4 D D ) AR O PR EE O 5 L OB 5
WA LT 2008lIRTH L ™. HEREDO) AT L
LCERBEED D05 MRELE TIZ 10 FE15 15F0
B2 20, TNOEFETHRE SN VIR D
LEBENRETENL 0 W ZOZENLHTE B
TEERAFS L S 3B O3EH] % TR 3 % Drug Repositioning
Approaches IZJEHDSE T o TW5B 2. #HFERSE L L T
FIEFCSEMENE 7 &SRR ST S AL TV 2 BERIOSEH % fi
M5 aFEI2Lh v a2 MR A KIEICEHTE Y
A7 DRI B &) FIRiASdH B 1P, Drug Repositioning
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Approaches Dl & LCIEAT B A FEHIIES (Non-Steroidal
Anti-Inflammatory Drug : NSAIDs) 3875414 9. NSAIDs
Lixvrzutx i —+ (CoX) DIMEEIC & - T
BLUHMBELIT) EROBKTH L. COX%EET S
ZkickYy, Turyrs Yy (PG) OEAZIHT L.
PG IME RSB & U/ MUEESE 2§56 2 L1285 T
RIEZRETLWETH L. ZOPGEIHITLHEHICLY
PORAEME @ < 19 .

BIME, NSAIDs OHLH K Ot Biofilm 1E 1233 % #hit &
& % HYNSAIDs DI A F I X 5 R 2 5 40 8 X 7z s.
epidermidis ~D RSB\ NT§ HHE XD . fEo TR
TlX NSAIDs OHLH K OPL Biofilm B OGS % H 1912 HiF)
TOEHEZVERAER, Biofilm FEFEDHIE, F 72 NSAIDs
FFIE T COPRE D IEH K, Biofilm D38 % Il 5E
L 7z. %7z, Diclofenac Sodium {2 3\ T I & & I A i
(Cmax) PAF KOV A THEH RO HUR B O &S L O
Biofilm ™~ ® 52 % il 52 L Diclofenac Sodium D12 X %
B BT L 72,

0. 75&

1. W%
fEHREPR IS B R D S Sk & 1) 0B S 7z M #e ok
D S. epidermidis 5t & 72,

2. FHIEZ AR
2.1, ERER

PLIE 3E & L T penicillin G (PCG; MP Bio Japan, H%%),
NSAIDs & L T Acetylsalicylic acid (&7 1 b & FGA{SE
Ma&tt, KB, p-Acetamido phenol (&7 1 v AFIE
fisEpk &, KFX), Diclofenac Sodium (&7 1 v A
Fehtise kN4, KBX), Loxoprofen Sodium (&7 1
WV A FEREEER A S, RBO 2 L7z, Acetylsalicylic
acid, p-Acetamido phenol, Diclofenac Sodium %, 99.5% =
¥ ) — WVIZTHME L 72, %72, Loxoprofen Sodium, PCG
IR R K VTR L 72,

22. sEBMHELLEE
(Minimum inhibitory concentration; MIC)

Clinical and Laboratory Standards Institute (CLST)
M100-S25 F:iE 1) | ZHEHL L 72 B i AR A BUE LS & > TMIC
252 L7z, 96well plate |2 77 -4 > 7 45 % & Mueller-Hin-
ton broth (CAMHB) % Fl\» T % 3 5#] 0 5 4 A HCRY % &
FABERAT 100 u L1272 B & 9 WZPER L7z, ¥KIZ Mueller-Hin-
ton ager (MHA) 55312 THIBEHE L 72 S. epidermidis % WA

A AR K IZ AR L, McFarland 0.5 (1.5 X 10® CFU/mL)
(CRREE L, IS EON AR B AR K T 100 fE AR (1.5 % 10°
CFU/mL) L7z, Hiiko 96well plate |2 10 1 L H i % 0 L
35T C I8 B R385, W OB IO O N WiIR/NEFE
 MIC &2 L7z,
2.3. NSAIDs ZE F COMEAZFED MIC

Clinical and Laboratory Standards Institute (CLSD) ¢ % —
ERELZE L o i i AR A B I CETFMIE L 72, VR L 72 PCG
JZ O'NSAIDs % CAMHB |2 TR KB D 2 g & 2 5 &
) % 72, 96well plate |2 CAMHB % I\ CHi# L 72 PCG
D % TR % A E D S0 uL & 7 5 X ) ER L 72,
58 @ 96well plate D % well |2 Z 1L Z1UNSAIDs % 50 u L
M L 72, RIZ Mueller-Hinton ager (MHA) ¥53b |2 CHi%S
3£ L 72 8. epidermidis % P8 A= P AL MR K I Z#E4E L, McFar-
land 0.5 (1.5 X 10% CFU/mL) |Z#A%& L, B312 008 A4 B fr
YE/K T 100 AR (1.5 x 10°CFU/mL) L 72 . f% % &R
5% B L 72 96well plate 12 10 u L % F4E L 35C T
18 I BE28 7%, WORE VRO b Nk W iR/NEE % MIC
L7

3. Biofilm RZmEERIE
3.1. fERZEH

HFN s ERRER & FIARICHURHE & LTPCG, NSAIDs & L
C Acetylsalicylic acid, p-Acetamido phenol, Diclofenac Sodi-
um, Loxoprofen Sodium % f#iff L 7-.
3.2. NSAIDs B&|TDREZEIIC K S Biofilm AZENAD

FEDRE

Calgary Biofilm method % —#{t{Z L TiT o727, &L
72NSAIDs, PCG i KD 2 fHREL %5 X9 1% 7
)V I — A % R L 72 Trypticase soy broth (TSB) % F\v T
% L 7z, Calgary Biofilm Device (CBD ; ¥ — € 7 1 v
V=P AT T4y RS, D I21% 7 v a—
A TR ANTSB 2 T NSAIDs O 5 4 7 BUR G % fi # f i2 °
75 uL &7 5% X H/ER L7, Trypticase soy agar (TSA) 1%
HilZ CHIEEEE L 72 S. epidermidis® 1 20 =—#®W L, 1%
7V 3 — AN TSB SmL 2 # #, 35C T— Bkt 2%
L 72T % McFarland 0.5 (1.5 X 10® CFU/mL) (3% L
1% 7 V3 — AGMTSB TS 525 A (7.5 x 107CFU/
mL) L7z, SRR O R % Hik D CBDIZ 75 u LI L
CBD ®# T& 4 NuncTM Immuno TSP Lids (Nunc-TCP; H—
ETA4 v XA T4 T4 v RS, ') %
BT 35C T 24 H¢ 5538 L Nunc-TCP |2 Biofilm % T2 &
w7z,



3.3. NSAIDs Z1E F COMEAZFED Biofilm AL\ DRED
HIE

Calgary Biofilm method % —#[tZ L TIT - 72 7. &KL
72 PCG J O'NSAIDs % 1% 27 )V 2 — ZAHITSB |2 TR
FED 4 fEIEE L 7 5 & O FFE L 72, Fi% L 72PCG % CBD
W CIRBSHRAT37.5 pL & 70 B & 9 i 2 mHRY 2R3 L
72, [F] CBD @ £ well |2 [ 50 NSAIDs % 4% L 72, kW T
TSAFEMIZ THIEEFE L 72 S. epidermidis % $9%W L, 1% 7 )V
I — ZIRAITSB SmL I # %, 35C T—MidkEiiE L 72
I {i % McFarland 0.5 (1.5 X 108 CFU/mL) ZF% L, 1%
ZVa— ARMTSB T & 5125 FA M (7.5 x 107CFU/
mL) L7:. JHEZOWE % AR O CBDIC 75 u L#EME L
Nunc-TCP % # & 35C T 24 #5528 L Nunc-TCP |2 Biofilm
IR S 7.

%, PFAKEO NSAIDs DL L HLA THEIE L 72O
EEE I CIHEE L 72, Diclofenac Sodium Tl HIKIEE T
FRRIZHIE L7z,

34. 3t

FEFEA DO Nunce-TCP I 1% 7 V) A5 JVERIZ T L 72,
B 72k, CBD2>54 L 72 Nunc-TCP % 1% 27 1) A ¥ VAR
150 u L % $54E L 72 96well plate [ ZH-8 10 sl geta L7z, 4
1.7 0 Nunc-TCP % ') » Fk#% i /E B &£k (PBS) 12T 3
H % # L, 99.5% T % / — V% 150 u L5 iF L 72 96well
plate (2B 15 73 & iE L /2. &FiE %, Multiskan FC % H
T, 570nm (OD570) OWEEE % Hll5%E L Biofilm 2L HE
K7z,

Tablel Antimicrobial sensitivity(ng/mL)

Antimicrobial Agent | MIC Range | MIC90 | MIC 50
PCG 2-4 4 4
Acetylsalicy adid 2024 2048 2048
p-Acetamido phenol >4096 >4096 | >4096
Diclofenac Sodium 256 - 512 256 256
Loxoprofen Sodium >1024 >1024 >1024

Table2 Antimicrobial sensitivity of PCG in the presence of NSAIDs

HIH ~ NSAIDs 2352 % 528

M. #XR

1. FERIRZMEER

PURHE K O NSAIDs HiHl 0 55 B2 PEER O R % Tablel
(R L7z, PCGOAHER & ) AL THEH L 72 S. epidermidis
IZPCG IR LINEZMER L T2 ZEHL P E ko7
F 72, ARWFFECHEA L 72 NSAIDs O MIC i 13 A 25T 14 %
ERLTWDLPCCEHELTHRIRETH 72,

NSAIDs fE1E T @ PCG O 3 ) & 52 P U5k O 45 2k % Table2
\Z7R L7z, PCGHFIDMIC,, & 9 % & Diclofenac Sodi-
um LA NSAIDs FE7E T Tl 2 i L Lo 2L 5380 S
ol LarL, EiEE O Diclofenac Sodium Tl 8 5K
T L7z Ziucxt LIRIREE Tld# oftbod NSAIDs & [ 12
AL & RO e h o 7z,

2. Biofilm AZRREERIE

HH O E R Biofilm LB BED 2L % Figurel A - EIZF &
®72. NSAIDs DH T b x4 % 7R L 72 b D X Diclofenac
Sodium T & - 7z (figurel D). 128 ug/mL T & F ¥4 0.066
OWSE DA FMHEZR L7z, L L, ZOMoONSAIDs Tl
Biofilm O#IFNLFED H e Ao 72

PCG 13 64 u g/mL VLT TUEBEEABIZHEVRT 252072
25128 ug/mL LA B TIERIBZRART 258D e o 72,
W2, NSAIDs {78 T O PCG 2 £ 4 Biofilm % B fig D 2
{t7% Figure2 A - DIZF L 72, PCGHAN DI & KL T,
(2122 CTONSAIDs THOLE OB KT # AL 72, 4%
|Z Diclofenac Sodium f7-1£  C @ Biofilm JE . BE X, PCG D
EFEDS 1281 g/mL ORI b J8A L PCG HLAI DI & I L
F340.208 T L7z

3. Diclofenac Sodium MD;EE|C K % Biofilm
R RED LB IR S

B B IZ /& b ) R 1Y T & - 72 Diclofenac

Sodium 12 3 V> TR AR EE T O BF AR & %2

L 72. Figure3 (3R (i B T O B A IR 0 Bio-

ilmERED 7T 7 Th 5. migETOMH

S E e ¥ DGRV N o BB 7 L4/ 35°3

/mL N . N w. -

ML) g 2 R AT RS GV L O I
Antimicrobial Agent MIC Range | MIC 90 | MIC 50 R R L 7=, PCG M A IE 128 yg/mL Ll |-
PCG * Acetylsalicy asid 4-8 4 TORME A % 520 72 70 o 72 DR AR
PCG * p-Acetamido phenol L-8 8 | mrcoBtiIRE 256 ug/mL F THRIEARICGE
PCG * Diclofenac Sodium (128ug/mL) 0.5-1 0.5 0.5 VI L Z LR A X D b IR e
PCG * Diclofenac Sodium (0.5ug/mL) 8 8 AT d > 7
PCG - Loxoprofen Sodium 1-38 4
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1-A : Biofilm forming ability in the presence of PCG 1-B : Biofilm forming ability in the presence of Acetylsalicylic acid
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1-C :Biofilm forming ability in the presence of p-Acetamidophenol 1-D : Biofilm forming ability in the presence of Dicrofenac Sodium
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1-E : Biofilm forming ability in the presence ofLoxoprofen Sodium
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Figure 1, Changes in biofilm formation ability depending on the concentration when using each drug alone



2-A : Biofilm forming ability in the presence of PCGx*Acetylsalicylic acid
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2-C : Biofilm forming ability in the presence of PCGX Diclofenac Sodium
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2-B : Biofilm forming ability in the presence of PCGX p-Acetamido phenol
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2-D : Biofilm forming ability in the presence of PCGxLoxoprofen Sodium
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Figure2, Changes in biofilm formation in PCG concentration gradients in the presence of each NSAIDs
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Figure3, Ability to form biofilms in PCG in the presence of low concentrations of diclofenac



SRR B R B AL 58 158 2022
V. ER

S. epidermidis |3t N DREEOEARE TH Y 2235, E
M2 NG ORRE & LTOEIT LN, Ak, FHENHE
FETNE ENTVD DS, R4 GRiEWE Z#EET H 2 LI
L0, MERICHEA SN ATYICHA ZBYSEZ LIELIE
Gl &#E 29 2. NSAIDs HF| TOPH K RIZPCG & K L
KIFICEWIRETAL Nz, OEDH - 72 NSAIDs 1&
Diclofenac Sodium T& 1) MIC o, {3 256 ug/mL Tdh > 7. F
72, Table2 1277 L 72 PCG & NSAIDs O f i B 12 B 1) %
MIC 4, % PCG Hi % & 3 % & Diclofenac Sodium T (3 H.
LD b KIERED%ZBDI2. ZOMo NSAIDs 1213 PCG
E DB RIE AL N0 72,

Figurel C7~ L7225 7 IENSAIDs & ("PCG DB 12 &
% BiofilmEMEEZ LB L7 D TH 5. MIHETH D
PCG % 64 u g/mL LT TIEREARIZIE, 2L ETYH
35 0.158 OGO T % L L 72, Biofilm % JEK L
72 S. epidermidis \IARTEIK D56 & HoHk L FEH] A Biofilm |2
Lo TRELGZVWI EDSIEEZER LT VS). EoT,
MIC L) I T % Biofilm @ 1% % #1142k 22 4 - 72, Di-
clofenac Sodium (28T 64 u g/mL TIXFI9 0.020, 128 u
g/mL Cid 0.066 X F L 7z. Positive Control (PC) & JL#Z3
5 EZFNZIN12%, 38% O % 7D 7.

F 72, NSAIDs f£-7£ F @ PCG |2 & % Biofilm JE 1% fE l 72
2BV T, PCGHLAIES & i L NSAIDs DAFAE T2 BT
Wl AR L7z, HAICTHR SRR TH o 72 Diclofenac
Sodium A3 PF FHREIZ & #iz & W) R 7% NSAIDs Tdh - 72. € D
fti D> NSAIDs A%l B4 FL 12D A 72 30 % 3240 72 D 12k
L, Diclofenac Sodium T PCG4 ug/mL {2 3B\ T HH] kg
L 61% O & 7R L7z, EIZ, Diclofenac Sodium
EIERE T O PCG PR HIEIC B\ T b HLFIR & LB L 10% 13
E O] % R L7z

X 5T, Diclofenac Sodium |2 1Z Biofilm 2k % #I#l T & %
ZEDMS DL o7z RRFZETKRIEZ Biofilm JE L D 3]
KM OPTRER % 520 7278 13> 3711 b Diclofenac Sodium @
E MIBUTAREIMAFEE (Cmax) LVEMETHL. 2
DB, RPIZHEFES B 2 L1 X B HUH A K U9 Biofilm
TEREIfECE v, LA L%2%5, NSAIDs DYFH
WZIEERED0.5% - 10% (wiw) BRESHINTWG 1819,
CoZ kX, SIHBHKNC X AHUHE, HUBiofilm B EILA
MThoHEHERL. Sk, FHVHEAIE L CRHIROME 21T
) BB B

72 B, Diclofenac Sodium @ 71 7" & ) §E O 12 i K|
Cmax 1 034 = 0.88 ug/mL & ENTW5. PCG & Dt

5 @ Biofilm JZ MG HEHI 7E 12 3 > T Diclofenac Sodium (3 0.5 u
g/mL T PCG HLAI: & I L CRIRZREDO /2. fE- T,
PUREE & OB IC & D Diclofenac Sodium (& Cmax {11 D%
F£ T 4 HiBiofilm EH /R T W BEEA D 5. AWFZE TlE
PCG IR D A DIRES Tdh % 1y, 4T OMOIHEEE
HWTHE L TV RED D 5.

% 72, 4 Biofilm 7F A3 o 72 NSAIDs |4 Diclofenac
Sodium DA T - 7z. A HIE L 72 NSAIDs (/4K D 9
BEdEan 2 0 L7z 2R %2R0 5% 7 > 72 NSAIDs D
Acetylsalicylic acid (£ ") F- )V E&%, p-Acetamido phenol IE
JE¥ 1) VSR, Loxoprofen Sodiumix 7T ¥4 Y EERTH 5.
1T L, Diclofenac Sodium (% 7 = = VFEER R D FEHK| T
»H%. LoT, NSAIDs DAtz & 1) HiBiofilm EH 1277
ROLNTZES D EEET L. 413 Diclofenac Sodium DA
T OB 21T ) Z EDREE TS 5.

%3, AWFFETHV:72NSAIDs i cox-1 & cox-2 DB ) %
FHE 3 % JEEIAYNSIADs Td 4. L 2° L Diclofenac Sodi-
um lE cox-1 £ & cox-2 123 L TRIVRIRZ R T Z & 2%
5N TWw 522 §it5THE ROE) FEIRD
NSAIDs TOMGES N 2 SEAE 1 FFERIY 7 COX S AT 5 #
FTH A cox-2 & BRI E T 2 #EINAY NSAIDs DR £
DR 24T Z EDMNERBRE OO —Bh & 7 2 W geEDs
RIS

TNZS. epidermidis @ Biofilm T B 12 1 48 %, ica ADBC
operon |2 & V) E#AE S5 poly - N - acetylglucosamine (PNAG)
ARG LTwb 2. fit-> T, Diclofenac Sodium 7*PNAG (2
xF UBENEH & RO W REIEA S B, 4Tk, NSAIDs 25 AT
B O DMOME D BIR TR EEEFICG 2 5B 0T
BARES AT ) LEEDTRIZ S N7z,

V. #&5EE

NSAIDs O —7# T & % Diclofenac Sodium (2 (X5t Biofilm /£
%7872, Biofilm#IHIRNF % RO 721X, Cmax &8
ZHEETH o728, ANTOFPIIEEIIRS S5 %215
X 5T, Diclofenac Sodium {Z#+H #4512 X 5 Biofilm
I NA—= VOB EEZL.

#3%8

VI. EiEF

KRR ZAT )N H 72 ) BLIZ THRE L TF & o 72K F 1R
TR RERL I 7R O A B 2 IR & EEP A T HEBAR I TR
HLET.
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Effects of NSAIDs on Staphylococcus epidermidis
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Abstract

Staphylococcus epidermidis (S. epidermidis) is a typical indigenous fungus of CNS (Coagulase negative staphylococci).

Although it is weakly pathogenic, it forms a biofilm on the surface of artificial materials, and bacteremia due to growth in harsh
environments has become a problem. It has been reported that once a biofilm is formed, it cannot be eradicated with existing anti-
bacterial agents, making treatment difficult. Therefore, attention is focused on drug repositioning approaches, in which side effects
and pharmacokinetics are recognized and reused without relying on new drugs. In this study, we investigated the antibacterial and
anti-Biofilm effects of NSAIDs using 4 non-steroidal anti-inflammatory drugs, which are representative drugs of Drug Repositioning
Approaches. Susceptibility test, measurement of Biofilm inhibitory ability, drug sensitivity of antibacterial drugs in the presence of
NSAIDs, and effects on Biofilm were measured. As a result, we believe that diclofenac sodium can be useful in biofilm control in
topical formulations, although it must be used with caution in the body because it requires a concentration higher than the maximum

blood concentration.
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