Silver sulfadiazine 1= B0+ 5 EMEMMN

R M-®J X K-F |
®oE % WMTE H oH %
AHRE LKL 8t
X W E =
EARE MBETH AL B

(FBfn 55 42 4 A 24 R

Silver sulfadiazine DMERNIMN LTFio\V, KOKRL BT

(1) BRNK XBN,

Klebsiella vzt L CAHK: £ T 200 ug/ml LIFo MIC ¥7RL, £0

€= 212 50 ug/ml Jx\s U 100 ug/ml o1, ¥7:, Staphylococcus L Tk, Zhib
1~2%M\ MIC O —2%RLIM, Wihd 200 ug/ml LLIFo MIC THo10

(2) ZFRWRE, KRB LT 1MLV L 2R CREFAYRLI,

(3) RBEYAVEHEBBRBICKWT, AFCKT5REERIRD -1,

(4) HEZBEMRCHSVCTEAC I >RBEOBEELLRIE LA, 28 MTLL HEMN

123,
o

4, BEMRGCNTIREMEOHEFKIY, 1K
Evey 7RIBZEEREFLLFEPLTVEN, 208K
R BRI 5\ T burn wound sepsis %D jafls
ICFHERLTIE, SAOMBMAN RS TS, £L
T, ThoMERRELSWTR, 2XREIhieiig
YROMEN~OBTHERY CTHBZ L, MaD
RETREFY AV h TV, ThEhRFTERN
By, IR—FELTWEVORRARTH %,

4@, bh b hix, 1967 412, Columbia X % 0
CHARLES L.FoxX Jr.» R #» CTARIRIH LI Silver
sulfadiazine DR 21T, EKHIC OV TOMEENR
NefThWEFORRL B0 CRET 5, Figl £X
MoOMBRLTRL o

REBHES LU HX
(1) (EmEH

197741 A5 6 1979 £ 2 A ¥ CORMc B HEBHIL
F—AHAROAHERYEES O SRS hic RIBE 48
% KB® 25 #, Klebsiella 23 ¥k, Staphylococcus
aureus 8 ¥, S.epidermidis 3, I XUMEARLEHBE
BRABAROMEEEL LHBIN-RRE 10 Ko
BRI OV TRET L, S HRAMEFKS Ko
WTbgatEing oo

(2) FFRZHEEE

AF{emkyoEmE R EUTRIRFILRE

4 B CHRAICHR OB B A,

74927 MECHBERRE B D e »

AT, MIC LE8) XBELI THabbrr— MV 7
a—¥ g vVEREM (¥ pH7.4) HVI-FPHRER
ks MIC ¥JEL, EEERI~— 1 V72—
Y a v74 avieT, 37C overnight culture L7-##
% 10%cell/ml 35 XU 10°cell/m] ic A% L T& 1 B&F
WEM LT, HEIT 37C 24 RIS RBCHORF LR
Ddighrotc BIDREICT Tl ForEL, siver sul-
fadiazine (LT, AgSD) 3K, £oDfhoE@cs LT
Vo TUREE I, MESMIFRCHIC > Tidikk
BCTEBRLEBRLECHCERL, HHELREAS
RTREE Lo

(3) BxXtEREEF

Silver sulfadiazine (AU E K. K. 1" HRED,
gentamicin (GM) I 2W THIE L, ¥ 7-4RIME 22 ki
SWT 12 = h LIS carbenicillin (CBPC), sulbeni-

Fig.1 Silver sulfadiazine

N—
HoN —O— SOz — ril —(N>
Ag



1164

CHEMOTHERAPY

NOV. 1980
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Table 1 Antibacterial spectrum of silver sulfadiazine (MIC : ug/ml)
AgSD GM
Organism 10® cells/ml 10° cells/ml 10° cells/ml 10° cells/ml
P. aeruginosa NCTC 10490 50 50 6.3 32
E. coli NIH]J 50 50 1.6 0.8
K. pneumoniae ST 101 50 50 32 1.6
S. aureus 209-P 100 100 0.2 0.2
Bacillus subtilis ATCC 6633 100 100 0.2 0.2
Table 2 Sensitivity distribution of clinical isolates Inoculum size : 10° cells/ml
ug/ml
Drug \ 0.2 04|08 3.2 |63 |125| 25 | 50 | 100 | 200 | =400
Organism
P. aeruginosa 58 str. 1 39 16 2
AgSD | E. coli 25 str. 23 | 2
Klebsiella 23 str. 2 19 2
ug/ml
Drug 0.2 1040816 32]|63]125]| 25 50 | 100 |>100
Organism
P, aeruginosa 33 str. 3 6 2 1 5
GM | E.coli 25 str. 1 9 9 2 1
Klebsiella 23 str. 4 | 15 1
Table 3 Sensitivity distribution of clinical isolates Inoculum size : 10% cells/ml
#g[ml
Drug 0.2 104|08|16 )| 32]|6.3]|125]| 25 50 | 100 | 200 | =400
Organism
P. aeruginosa 58 str. <22 32 4
AgSD | E. coli 25 str. 19 6
Klebsiella 23 str. 1 19 3
#g/ml
Drug \ 0.2 04 |08|16/|32)|63[125] 25 | 50 | 100 |>100
Organism - ) .
P. aeruginosa 33 str. 14 8 1 1 5
GM | E.coli 25 str. 2 11 7 1 1 2 1
Klebsiella 23 str. 12 7
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MHLRRRIL Table 1 RF LN D ThB, 79 MM
H#N (GNR) THLRMN, XMW, Kiedsiela 13t
LTI 50 ug/ml & BiFis MIC ¥RL, ¥-umEk
RIZBEBD I Do g 73 ARED S anrens ©
Bacillus subtilis Ci% 100 ug/ml & GNR &~ 14912
LM\ MIC %R L1,

KRR M DR S AT OV TN LI,
Table 2, 3 \XRBIN, XMW, Klebsiella © AgSD ¥
IV GM £ 2\TD MIC O SWThS5, 108 cellml
BATI2 AgSD © MIC 22, MEN TI2 25 ug/ml
7 & 200pg/ml © ¥— 2 1t 50 pg/ml, AMMT T 50
pglml 28 200 ug/ml &' — 212 100 ug/ml TH o1,
GM k%13 MIC 0 - 712 @M T 1.6 ug/ml,
AMETIX 0.4~0.8 pug/ml, Klebsiella T 3. 0, 4 ug/ml
Thote

10° cell/ml JEMBFK 35\ Cix AgSD © MIC D' —
7i RWET 100 pg/ml, A B W T 50 pg/ml, Kleb-
sislla ¢ 100 pug/ml THH, ThHOMEKIZ W Fh &
200 ug/ml JIFD MIC Chote GM K2 MIC
DE—2iXRPHE 3.2 ug/ml, KWE 0.8 ug/ml, Kleb-
siella 0.4 pg/ml TP 1o

R 75 AR D Staphylococcus aureus, S.epider-

midis [TV TMNT S L Tabled OMR LT, T

Tebob, S.aureus 1%+ 5 AgSD o MIC 2, 10
cell/ml, 10°cell/ml & % 100 ug/ml & 200 pug/ml iz
b, A~ 2% 100 ug/ml 200 ug/ml CH -1,
¥ S epidermidis TIXMERA DIV M, AgSD D
MIC 2 10%cell/ml © 50 ug/ml 22 & 100 ug/ml, 10°
celyml T 200 ug/ml AWML TV e ThHOMMIC
T GM D MIC ik 12 vanidh b mEMEHKD
&&h‘t\néo

WICHREAN 22 #Rico\T AgSD LEIRICT /R
W{ES4K - LT GM, DKB, TOB, AMK, <=
YRMLEH & LT CBPC, SBPC Ico\T MIC & MBS
IR LT HBMN LTz, £ DR Table 5, 6, Fig.
2, 3 RiRLTo Thbb, 10 cell/ml £MT12 4 KA D
MIC @ —7i AgSD 50pug/ml, GM 1.6 pg/ml,
DKB 1.6 pug/ml, TOB 0, 8 ug/ml, AMK 3.2 ug/ml,
CBPC 100 ug/ml, SBPC 50 ug/ml ¢ - 7=, GM, DKB,
TOB Tix 3# (13.6%) iz 100ug/ml L1 o> Mg B i Bk
YEB1:, FHIC 108 cel/ml EMIT 35135 MIC DK —
7% AgSD 50 ug/ml, GM 3.2 pg/ml, DKB 3.2 pg/ml,

_TOB 1.6 ug/ml, AMK 6.3~12.5 ug/ml, CBPC 100
ug/ml, SBPC 100 pg/ml CH - 7o

Table 4 Sensitivity distribution of clinical isolates

Organism | Drug v‘“‘;ci‘z‘l“m =0.2( 0.4 | 0.8 | 1.6 | 3.2 | 6.3 |12.5] 25 [ 50 ] 100 | 200* | =400
agsp | @ 8315
S.aureus 10 6 2
Bstr. oM 10* 2 | 2 1 2
- 10° 3| 1 1 2
10° 3
. AgSD
S. epider- & 10¢ 2 1
midis
3str. s
T, GM 10 1 1 1
10° 1 1 1
(*GM : >100)
Table 5 Sensitivity distribution of Pseudomonas aeruginosa (22 str.) Inoculum size : 10° cells/ml
MIC
0.4 0.8 1.6 3.2 6.3 12.5 25 50 100 200* =400
Drug
AgSD 14 7 1
CBPC 1 8 9 4
SBPC 5 13 2 2
GM 1 14 3 1 3
DKB 2 14 2 3
TOB 11 7 2 1
AMK 1 10 8 3
(*GM, DKB, TOB, AMK : >100)
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Table 8 Sensitivity distribution of Pssudomonas asruginesa (22str.)

Inoculum size : 10° cells/ml|

M 0.4 0.8 1.6 8.2 6.3 12.5 25 50 100 | 200* | =400
Drug
AgSD 10 9 3
CBPC 1 15 5 1
SBPC 1 6 12 3
GM 2 12 5 3
DKB 1 6 10 2 3
TOB ‘ 4 12 2 1
AMK | 1 10 10 1

Fig. 2 Susceptibility of Pseudomonas aeruginosa
(22 strains)
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Fig.3 Susceptibility of Pseudomonas aeruginosa
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Table 7 Bactericidal effect of silver sulfadiazine (E. coli NIH))
Time
5 15’ 30’ 1 2» 4+ [ ad 18 ) o
Concent.
25 ug/ml + + + + - - - - -
200 #g/ml + + + - - - - - -
1, 600 ug/ml |t + + -~ - - - - -
(+) growth (—) no growth
Table 8 Bactericidal effect of silver sulfadiazine (Pseudomonas aeruginosa NCTC 10490)
Time .
5' 15' 30 1 2» 4 [ 18 228
Concent.
25 ug/ml + + + + - - — - -
200 ug/ml + + + - — — — - —
1,600 ug/ml + + + - — - - - -
(+) growth (—) no growth
Fig. 4 Development of resistance of Pseudomonas
(2) BEERR

aeruginosa (in vitro)
MIC Method : Broth dilution test
(1g./ml)
1600
400

100 m
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Number of passage (days)

E.coli NIH] #, % X U Pseudomonas aeruginosa
NCTC 10490 #%icx32 AgSD OBEEOREE Te-
ble 7.8 iR Lo T/, 25ug/ml Cik 2R¥MET
i, %7 200 pg/ml, 1,600 pg/ml Ciz\Thb 1 BEHE
TEREINDZ LA LI, Lo LisAoRAKFCE
TLAZBRE A CORKERIC S\ TR, ETOBRNE
txZBb5h, WThIBEOFEEYZH TR AMLE
WTRBETAZ LR LRBEIhS b 0 L %100
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Fig.5 Phase contrast micrographs of Pseudomonas aeruginosa NCTC 10490 exposed to 100 ug/ml
silver sulfadiazine

(a) O hour (b) 2hours

(c) 4 hours

(e) 9hours (f) 12 hours
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too SO OTILIL E.coli, Psaudomonas WibkL M .

BMThHoto
(3) BRYARHL:EIHR
P. aeruginosa NCTC 10490 #k& A\+T AgSD ieipt
SRRAATHEM AR E T - iR, Fig.d cRT
L3 30 REAKEMIT I\ T b MIC % 50 ug/ml 5>
100 ug/ml 1= 1 WO LR B Ice T ¥id -T2
(4) {rgEmgmec X s N
P. aeruginosa NCTC 10490 #kic i+ % AgSD OfpA
LB Lo 100 ug/ml o AgSD % fEA S ¢ ORIL
% Fig.5 e Lico Thbb, 2RMEKCN\ TIXBR
BN E IRV A S A AN Eh, 45
Bk SABIRIE LA BV b DD, KA
ARCREYEDS X HIcin b, Ltk 12 M2 THRE
LI BB o h i b ¥, e wliix
B Tr o 7so 1,000 pg/ml > AgSD #{ER X &1 E
OFLL 2 IEABOTILYBD T ELh o7,
% »
M ORPTMEY & LTIk 0.5% BiMRH, vV &—~
£ o vE%¥, DKBEH, Sulfamylon BW® 7 SAER X
T3, ZhbizvwhbRINEIC X 5 AR
ERTBb0THY, WPhb—R—E2ND5, 4EK
8 L7- AgSD it 10% Sodium Sulfadiazine i<
10% AgNO; ¥ RIG X TARLILDOTHY, Thy
1 %4 4% L1 Silver sulfadiazine cream 2\ RERIC V5
hTuw3, #ik AgNO, HOXATHS Ag* Liffa
HgEh D CI- L ORARET Sicdic Agt % sulfadia-
zine LIS IR RELL bOTRBEC W58k
ZPTHD EVbh TV 5, XE, ERCKWTEHANIL
B BERP AV, TOFAENSESY ThT
AR FRBR BV TERE-BCEAIh TV RV,
% =TS EREAFO A K O MEEA AT 5 X
BERT-0
AgSD DHENEHE LR, EBRELKCIIRER
&, ABBE, Klebsiela > GNR Xt LTi 50 pg/mld
MIC %R L, &#N 1 % &BONBALLIEAZ L
HLiMLELTRIFLABENTO 1o T hb
BENEECIAZ Y B Aol ZhieH LT
B.subtilis % S.aureus 12D 7 7 LB E Tix MIC
12100 pug/ml CGNR X b 1R EREL Lo T,
BIRSBORIBE, KBE, Klebsiella koW THRA
BrBRNLEY, SRECH TS AgSD © MIC
AfEvThd 200 gg/ml LIFTE— 7% 50 gg/ml ¢
Hoto ERABECEVTHEDOE— 2T 50 pg/ml,
Klebsiella i 100 pg/ml THbH, ThbizvTFhiL
£k 200 zg/ml LIF D MIC & BIFIRZRY T L, it

#, ChoRamRc sy 10°celjml,
10 cell/ml EMMFIC RT3 MIC D¢~ 7 I HIZigL
AEBOIEh ot ¥ -REMEBRRPCAEDOE RN
WO\ THMNER LD MIC X HBMHE L1,
GM, DKB, TOB (ziz MR E5D: 22 #keh 3 B» 5
H, WThORIMELRLIEN, ThHD3KeHL
Td AgSD B—ELIRFEHMNERLIE, L
»T AgSD i GNR DAMMKICH LTIZ, D7 ¢
JEMGBRER O =) Y RIERE EXAMEY
REP, 2hrRrE—BLI-NMIYLRTOLEL
Bilze Lo Lizhi Staphylococcus Ie ED 79 Al
Mies LTiZ GNR LR LT1~2012 Y &\ MIC
%R L 108cell/ml #MT, 200 pg/ml i~ 27 M TH»
Pt EFMNIF OV —LNAMELTAVOABE L
YEBTHE, CHORVEANMN kT T OOLHL
bhtoe

K ExFOBMAICOVTHRH LIcDi, P, aeruginoss,
E.coli &% 25pg/ml Ci2 2B988C, 200 sg/ml, 1,600
pg/ml Vb 1BMUACREZhS & LN
Licht, ChoBMELFARE CHET S Ehns
Too

RREARERBICOVT 30 ABUEREYETLE
2, BRBEcI\T AgSD It s e B R
+, ZFARMEFBELESVWENTH 3 LELOHA
P20 LU od's S E Ti2, RRE'V Exterobacter
cloacae 7x X AFIRMERMIHELTE Y, KB
WTHESH L MU ERTILERDEEELDNS,

AgSD 0 RBREcT 5 BREHRLL fraEHt
FrAVCTRELCRR, 100pg/ml fERICT 25:H%
R WTEIEE L RN Y B3 4 Btk b A I
R EAEELD VL OOBRABCERCRRYZD
BX5KIE2T\ 5, = OW{LIT 12 BERItE ¥ THREL
AT hEEREY, FAC: HRMER7 T2V
EHR L DBERLEY)THZ L3 BBdLRT, &
Hi% 1,000 pg/ml #FEA X PEL BERARETH -
2o AFOHBEFRBA IOV TR X ) A E
HEeaMmEhs L, Ag REGACT DR ¥ kb0
DNA LHECEAS L THOMMEAMNTE L)

Fox LK, hiid#ic AgSD iXEMICIER
35 D Tixir { THRNS X R e L CRETE
H%5RT X\ 5 ROSENKRANZ 5,9 &M H 5 4,
RRERITL, SBOMEREL X2 Ohis,

LAk, AgSD OMETOIRN ¥ Tk~ 7oht, AME
NIHENERL, FDAX2 FFABLL, S%EH
CEWT S BEEDOLES LOTFH AV HhBRE
L Y20 2 RCY (18
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IN VITRO ANTIBACTERIAL ACTIVITY OF SILVER SULFADIAZINE

Jiro Yura, Nacao SuiNacawa, Suu Isuixawa, Keijt Matsucax:
and Taxumr Hanar
First Department of Surgery, Nagoya City University Medical School

MasaHipe ANpo
Department of Plastic and Reconstructive Surgery, Saku Central Hospital

The in vitro antibacterial activity of silver sulfadiazine (AgSD) was studied, and following results
were obtained. .

(1) Antibacterial activity of AgSD against clinical isolates, Pseudomonas aeruginosa, E. coli,
Klebsiella and Staphylococcus was done and the pe k MIC levels were 50 ug/ml or 100 ug/ml.

And all isolates were inhibited by the concéntration of 200 ug/ml of AgSD.

-(2) Against Pseudomonas aeruginosa or E.coli, AgSD had bactericidal activity within one or two
hours.

(8) "The in vitro development of resistance to AgSD was studied on Pseudomonas aeruginosa by
30 passages, and no significant increased resistance was observed.

(4) The effect of AgSD on the morphology of Pseudomonas aeruginosa was examined with the
phase contrast microscope. Only the formation of filamentous cells but also the spheroplast-like struc-
tures could not be observed by the treatment with AgSD.



