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HLT 2 k4 E Sisomicin B8$ % MBS0 M

RERET < ILH— « BERE - fhRE=

TRERSEBLREE

Sisomicin ¥, BB Micromonospora inyonensis
DEETHHLVT I BEARAEYETH TR
CsHyN;O,, {t24 0-2, 6-diamino-2, 3, 4, 6-tetradeoxy-
2-D-glycero-hex-4-enopyranasyl-(1->4)-0- (3-deoxy-4-C-
methyl-3-(methylamino)-g-L-arabinopyranosyl-(1-6)3-
2-deoxy-D-streptamine, 4> FE447.50KICHEILBER
TH B, Sisomicin OILEHEERL Fig 1 RTL
35 H ¢ Gentamicin Cia L T334,

Fig. 1 Chemical structure of Sisomicin
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&#i2 Gentamicin FREMEVHE A7 t v & F
L, Pseudomonas aeruginosa e L Cix Gentamicin
I hBmWHEHEE L, Pseudomonas aeruginosa,
Staphylococcus aureus 53 % EE L Gentamicin,
Tobramicin X h BH T3 EREIRTNESSTED,

AE, F.Xbix Gentamicin'® ¥ HEIEHI& L Siso-
micin 887 5 MBS FHEC SV TR %2V 2,
3OMRRBIDOTRET 5,

1. EBRHRESURBREE

1) fEREEk

BEFEED 7 7 ABIEEO, 7 7 ABHEEBHKS X
VEEEREHD b A B X e Staphylococcus aureus 53,
Escherichia coli 658, Klebsiella pneumoniae 41¥f,
Enterobacter 138, Serratia marcescens 1128k, Proteus
vulgaris 29k, Proteus mirabilis 238, Proteus mor-
ganii 2Tkk, Proteus rettgeri 138, Pseudomonas ae-
ruginosa 82B% A Lo

2) ERAXA

Sisomicin, Gentamicin (GM) # i, £ DA Stre-

BAEDFEE

ptomycin (SM), Kanamycin (KM), Lividomycin
(LVDM), Dibekacin (DKB), Tobramycin (TOB),
Amikacin (AMK) o\WFhd HEO B L2 ov A
Wice

3) RREZHRERE

Biigss8c Tryptosoya broth (TSB, =y A1) HIE
iz Heart infusion agar (HIA, = A1) %/
WT, BRMLERERSR/NREHERE MIC) JE
B ey 37°C 20WsRsE s MIC (ug/ml) TR D
t2o Tr3s, Streptococcus J&, Corynebacterium dipht-
heriae T\~ Tik10% BB#EMYE /N Heart infusion
agar % F\~ 37°C 2085 &#E D MIC % Neisseria I
>\ Tt Gonococcus medium (38F), Clostridium i
2. Thioglycolate medium (= y A ) %\~ 37°C 48
Bz R %D MIC 2R,

4) BEFR

Heart infusion broth (HIB, =, A1) T 37°C 20
B§RiE%E U Pseudomonas aeruginosa No. 12 BROH
Y% Heart infusion broth TR, BEHAS 10° cells/ml
L 108 cells/ml it /s % ¥ TEICEEE LT, 10° cells/ml
3 LBz Sisomicin, GM % £h%h 0.19, 0.39,
0.78, 1.56 pg/ml fEf, 10%cells/ml & L 7o iCiX
0.39, 0.78, 1.56, 3.13 pg/ml R, {EFIHE6 BRI
TOEER L ERACHE Lo

5) BTEMSC X HEE

TSB T % {77 » * Pseudomonas aeruginosa
No. 12 OEif% 1 DEi4w HIB c#EL, 37°C T
B L5 EBRY T Too NEHIR ED 108 cells/ml TH
FREHIR1, 2, ARHSCERBYRIETS LR
BICEAYREL, BTFEEEORKE Lico Tibd
KELLENBERGER & DHED I2fgV-1% 0sO, TEE
#, =% —ARFITHKET, EEETEHSHA
BHEBOBAICIER, v 7 I ViCEBRE, BRANER
%@ JCFD-3 (JEOL, LTD.,)) %A\ TEHE LD,
FOHH KV, &TEERT, EEETEESHISM-
35 (JEOL,LTD.) L, BEORE#HEYHEL
foo BMEIAC X A EANETEESARBEROSE
i, Bik#, Luft XX b Epoxy fgicms
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L, LKB ultramicrotome 4801 A # B\ CHIF %2 /ER
Lico ZhEFRY 5=, 7= VBT ERED
BT\ BATE FEEKEE Akashi S500 CRE L,

6) < v ARRIBYECHT 5 IRRE

ddYS $=v R (KK 17+1g) 1BHI0E% AV Ga-
stric mucin LS BES L-EKY 05ml =¥ AHEERH
EMEL, 2R 1E Sisomicin, GM THE TR
®fTleoto 5 B~y AOEFELHEKRL, 5HEOE
HFEI Y EDg ZRDIC, s, REEHORSERE
OB SRR A AR AR BE OBRBHRICOWT
MR 2 A 1 EonErREEK 1, MR
0&Ll, toEkBEMEL3, 6KH, H5EEY2,
4B E LTER R Te - T

a) Escherichia coli No. 29 BR¥YE

Es IK 4> WE > Escherichia coli No. 29 % Nutrient
broth (NB, =, A4) T 37°C 14R5EliR & > S84
NB C#H®RL, 4% gastric mucin (control No. 5844
Nutritional Biochemicals Corp.: NBC) ¢ EEBEAL
oo T OB 1000 LDgy (1.4 X 108 cells/mouse) &=
ABEERCEE L,

b) Serratia marcescens T-55 BRYUE

R4y BED Serratia marcescens T-55 % E3E a) &
[RBEDHETTR L, 1000 LDy, (1.9 10° cells/mouse)
By ABRERCER L,

c¢) Pseudomonas aeruginosa E-2 BRYE

KD Pseudomonas aeruginosa E-2 % HIB ¢
37°C 128sRHiR & 5 5% L, thi HIB THRE, 4
% gastric mucin (NBC) ¢S EE4A L, 1000 LDy
(2.8x 102 cells/mouse) ¥ = AEEEAICERE L1,

d) BEEEEOME

EEER4 M Pseudomonas aeruginosa E 2 % 138 ¢) &
FRROGHETHERL, ~ v A% D BRERH 2.8x10%
2.8x10° cells/mouse L7c% & 51z HIB THERK4L %
gastric mucin (NBC) ¢ ZEEAL, =V ARBAHK
&E L7

e) srFvOHE

KMt Pseudomonas aeruginosa E-2 % L3538 ¢) &
FREDOHE THB L, 6% gastric mucin (Type W-
1701 Wilson : Wilson) :%EESH 500 LDs (8.3%
102 cell/mouse) = AEBEAICERE LT,

) LR EH5ER

Bkt Pseudomonas aeruginosa E-2 % HIB T
10 DEIGwERL, 37°C T2HRE 5 K&K, =
Hh#HIB CHER, 6% gastric mucin (Wilson) &%
ERA& L, Zhod 500 LDs (1.1x 102 cells/mouse)
v ARBERCEE LI,

I. EMERSSTER

1) HEARZ7FFA

BERED 7 7 2 BH S L UBREERCHT 5 ARY
PAE DOV TRE LickERix Table 1, 2 kR &
B¥HTH5B, T, Sisomicin i3 GM RV 7 &
BHE, BEECHEVCHEANZ r7 22 HFL T
o FOHME N2 BT 5 &, Staphylococcus Tik
Sisomicin ¥ 0.022~0.39 pg/ml, GM (. 0.045~0.39
pg/ml WA IR L, Penicillin itk 7 ¥ v BRE SR
HTCH o Too Streptococcus faecalis 3s L O¢ viridans &
i% Sisomicin (% >100, GM i 25 pg/ml LiEw R
Xfehote —F, 77 rEME T Neisseria, Esche-
richia coli, Salmonella, Shigella, Klebsiella, Entero-
bacter, Hafnia, Serratia, Proteus, Pseudomonas aeru-
ginosa D\WTHOES, HHICIE 0.39~3.13 pg/ml i
BEMAR Lico kD Z & X b Sisomicin i GM &
BERSOHENEE LT, 77 LBHHE, BikHE
CHEHTH BN, mHL S 77 sREERCHT 5/ERAD
FinERTWB X5 IBbh5,

Table 1 Antibacterial spectrum
Gram-positive bacteria

Test strain Sisomclin GM

Staphylococcus aureus 209-P JC 0.022 | 0.045
” Smith 0.19 0.19

” Terajima 0.045 | 0.045

” Neumann 0.39 0.19

” E-46 0.39 0.39

” No. 80(PC-R)| 0.19 0.19
Staphylococcus epidermidis 0.09 0.09
Streptococcus pyogenes S-23 3.13 3.13
” Cook 6.25 6.25
Streptococcus faecalis >100 25
Streptococcus viridans —>100 25
Streptococcus pneumoniae type 1| 12.5 12.5
” type II| 12.5 12.5

” type | 12.5 12.5
Micrococcus luteus ATCC 9341 1.56 0.78
Bacillus subtilis ATCC 6633 0.09 0.09
Bacillus anthracis 0.19 0.19
Corynebacterium diphtheriae 0.39 0.39
Clostridium tetani 12.5 25
Clostridium perfringens 6.25 12.5

MIC (ug/ml)
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Table 2 Antibacterial spectrum
Gram-negative bacteria

Test strain Si som;n GM

Neisseria gonorrhoeae 1.56 0.78
Neisseria meningitidis 3.13 1.56
Escherichia coli NIH JC-2 1.56 1.56
” NIH 0.78 1.56
Citrobacter freundii NIH 10018-68| (.39 0.39
Salmonella typhi T-287 0.39 0.39
” 0-901 0.19 0.19
Salmonella paratyphi A 0.19 0.19
” B 0.78 1.56
Salmonella enteritidis 1.56 3.13
Shigella dysenteriae EW-7 1.56 1.56
Shigella flexneri 2a EW-10 1.56 1.56
Shigella boydii EW-28 0.78 0.78
Shigella sonnei EW-33 1.56 1.56
Klebsiella pneumoniae 0.19 0.19
” NCTC 9632 0.39 0.19
Enterobacter cloacae NCTC 9394 | 0.78 0.78
Enterobacter aerogenes 0.39 0.78
” NCTC 10006/ 0.78 0.39

Hafnia alvei NCTC 9540 1.56 0.78
Serratia marcescens IFO 3736 1.56 0.78
Proteus vulgaris 0X-19 1.56 1.56
Proteus mirabilis 1287 3.13 1.56
Proteus morganii Kono 3.13 3.13
Proteus rettgeri NIH 96 1.56 1.56
Proteus inconstans NIH 118 1.56 1.56
Pseudomonas aeruginosa No. 12 0.39 0.39
” Nec-5 1.56 3.13

MIC (pg/mb)

2) EEROEEBRCHT B RO & R HHEE

BEIRAVIC 2 B X 1 Jo Staphylococcus aureus 53K,
Escherichia coli 658k, Klebsiella pneumoniae 41¥k,
Enterobacter 13%, Serratia marcescens 1128k, Proteus

vulgaris 29%k, Proteus mirabilis 23k, Proteus mor-
ganii 2T#k, Proteus rettgeri 13#k, Pseudomonas

aeruginosa 82¥RDRSTMNAG, RENA, BT HB
e LR Table 3~13, Fig. 2~28 tiR$ & ¥
hTHh %, Staphylococcus aureus 53#D 54, Table 3
REEREE RN 108 cells/ml & 10° cells/ml DB D BR3Z
BONHEEBRK TR LSO THY, Fig 2, 313%
hEh 10° cells/ml BMAGOREMIHEX B TRLID
DTH5, 108 cells/ml R D MIC DR 25 L&,
Sisomicin, GM £ 12 0.78 pg/ml it~ 27 % FT5 1
BED D n R LM HHMCZRBD Shith ot

Fig. 2 Sensitivity distribution of clinical isolates
Staph. aureus

(108 cells/ml)

100-
(%)

801
604 53 strains
401

20

0.19 039 0.78 1.56 3.13 6.25 125 25 50 100 >100
MIC (yg/ml)

Fig. 3 Sensitivity distribution of clinical isolates

Staph. aureus (108 cells/ml)
1001 ;
(%) 7
804 Sisomicin ’l'
1
1 .
601 Y 53 strains
ll
404 H
!
/
201 !
’l

0.19.0.39 0.78 1.56 3.13 6.25 125 25 50 100 >100
MIC (pg/ml)

Table 3 Sensitivity distribution of clinical isolates
Staph. aureus

Inoculum D MIC (pg/ml) Total
. rug .
size 0.19 | 0.39 | 0.78 | 1.56 j 3.13 ‘ 6.25 ' 12.5| 25 | 50 | 100 | strains
108 Sisomicin | 2 | 13 | 32 4 2 53

cells/ml GM 6 38 9 53
108 Sisomicin 26 25 53

cells/ml GM 16 36 1 53
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Fig. 4 Cross sensitivity of Sisomicin and GM
Staph. aureus 53 strains
(108 cells/ml)

>100
100
50
%
125
6.25
313
156] 1 512
0.78 8 (27| 3
039/ 115
0.19

MIC (pg/ml)

GM

0.19 039 0.78 156 3.13 6.25 125 25 50 100 >100
Sisomicin MIC (ug/ml)

BT Fig. 4 KT & %h T, Sisomicin, GM

Fig. 6 Sensitivity distribution of clinical isolates
E. coli (108 cells/ml)

100,
(%) Sisomicin ,/

801

60 65 strains
404

201

0.19 0.39 0.78 156 3.136.25 125 25 50 100 >100
MIC (pg/ml)

71% 1.56 pg/ml L, WHEEOZIBD bhich
»1zo Fic Fig. 7 ©RT X 5 e A HEBIBI A 2B
) Bn'fio

Fig. 7 Cross sensitivity of Sisomicin and GM

I HEBRBAtRA B B ico E. coli 65 strains
Escherichia coli 65¥kD#A% Table 4, Fig. 5,6 ic (10* cells/ml)
AT EEDT, 10%cells/ml EMRORZIUIHO L~ ~
—a' >100
» 100
Fig. 5 Sensitivity distribution of clinical isolates N
E. coli (108 cells/ml) Q 50
100- = 5
(%) 125
801 . s 625
&)
60- 65 strains 313 1181
4 1.56
o /- Vom 10(39] 1
Sisomicin ‘/ 0.78 411
201 039
! 0.19
0.19 039 0.78 1.56 3.13 6.25 125 25 50 100>100 0.19 039 078 156 3.13 625 125 25 50 100 >100
MIC (ug/ml) Sisomicin MIC (pg/ml)
Table 4 Sensitivity distribution of clinical isolates
E. coli
Inoculum MIC (pg/ml) Total
. Drug .
size 0.19 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 strains
108 Sisomicin 15 48 2 65
cells/ml GM 5 50 10 65
108 Sisomicin 1 8 52 1 65
cells/ml GM 7 51 1 65
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Table 5 Sensitivity distribution of clinical isolates
Klebsiella pneumoniae

Inoculum D MIC (zg/ml) Total
. rug .
size 0.19 | 0.3 | 0.78 | 1.56 | 3.13 | 6.25 | 125 | 25 | 50 | 100 | strains
108 Sisomicin 12 25 3 1 41
cells/ml GM 2 36 3 41
100 Sisomicin 32 9 41
cells/ml GM 1| 33 7 41
Fig. 8 Sensitivity distribution of clinical isolates Klebsiella pneumoniae 41¥kD 3343 Table 5, Fig. 8,
Klebsiella pneumoniae (108 cells/ml) 9, 10 IRT LI D TH Do BSHD L — 713 108 cells/
100+ ml C 0.78 pg/ml HFELEL, Sisomicin, GM iz
- ) Bb Lt teo T O S FAMICBIERTED b
801 {\GM hico
604 '," “‘. 41 strains Enterobacter 13D #4A13% Table 6, Fig. 11, 12 &
7\\ Rt L5 ) CRERDOAMCKE ERBDORILh o
401 \
\
201 Fig. 10 Cross sensitivity of Sisomicin and GM

Sisomicin Klebsiella pneumoniae 41 strains

e —————————————————— (108 cells/ml)
0.19 0.39 0.78 1.56 3.136.25125 25 50 100>100
~
MIC (zg/mbD B >m
Fig. 9 Sensitivity distribution of clinical isolates g 100
Klebsiella pneumoniae (108 cells/ml) Q 5
100} = 25
(%)
125
801
S 625
60 41 strains o 313
0 1.56 3
078 |12{23 1
201 039 2
g . . ] . . . . . . 0.19
0.19 0.39 0.78 1.56 3.13 6.2512.5 25 50 100 >100 0.19 039 078 156 3.13 6.25 125 25 50 100 >100
MIC (ug/ml) Sisomicin MIC (pg/ml)
Table 6 Sensitivity distribution of clinical isolates
Enterobacter group
Inoculum D MIC (pg/ml) Total
] rug .
size 0.19 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 strains
108 Sisomicin 9 4 13
cells/ml GM 5 6 2 13
108 Sisomicin 8 5 13
cells/ml GM 11 2 13
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Joo FIBEBEERE Fig. 13 ICR4 X 510t b Sisomicin, Fig. 13 Cross sensitivity of Sisomicin and GM

. Enterobacter group 13 strains
GM MBI D b iz, (108 cells/ml)
o
Fig. 11 Sensitivity distribution of clinical isolates 8 >0
Enterobacter group (108 cells/ml) ¥
< 100
Q
1007 = 5
(%) =
25
80
125
60- Sisomicin 13 strains 5 625
" 313
1 oM~
J 156 2
1
201 / 078 4
/
/ <\ 0.39 5
0.19 039 078 156 3.13 625 125 25 50 100 039 078 15 313 625 125 25 50 100 >10
MIC (ug/ml) Sisomicin MIC (pg/ml)

Fig. 12 Sensitivity distribution of clinical isolates
Enterobacter group (108 cells/ml) Serratia marcescens 11280 #5413 Table 7, 8, Fig.

14~17 TR LTco 108 cells/ml EEFERFICOWTHRB &,

(120) GM oY ~—7i% 156 pg/ml, Sisomicin % 156~3.13
801 pg/ml T, fil> Aminoglycoside & HBE Licpiis
Fig. 16 C» %, Serratia marcescens ¥Z3}3 % Amino-
601 13 strains glycoside FIOHBEEACOWTIXT TRHEL T
51058, L BT 0BRZMIR S5 Aminoglycoside
40 #% 32D Type (GM type, DKB type, SM type)
B Lz, Sicomicin (¥, GM type iZ/& L, Serratia
207 marcescens .3 U Ci3A%)7c Aminoglycoside #|TH
) 5LBbhb, LiL, Thbll2kkodicii GM
0.19 0.39 0.78 1.56 3.13 6.25 125 25 50 100 100X i% 50 pg/ml %773 GM WL E 2 2 %R 5
MIC (pg/ml) h, o0 2#iz, GM R# Sisomicin 100X 50
Table 7 Sensitivity distribution of clinical isolates
Serratia marcescens (108 cells/ml)
MIC (pg/ml) Total
Drug .
<0.19| 0.39 | 0.78 | 1.66 | 3.13 | 6.25 | 12.5 | 25 50 100 |>100| strains
Sisomicin 17 15 34 34 4 4 1 2 1 112
GM 6 35 68 13 3 1 1 127
DKB 1 15 6 16 35 40 6 4 2 2 127
TOB 2 14 15 27 42 16 7 2 2 127
AMK 4 41 41 30 9 1 1 127
SM 15 7 19 5 2 10 11 28 127
KM 4 30 46 10 7 1 2 27 127
LVDM 8 47 38 7 2 25 127
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Table 8 Sensitivity distribution of clinical isolates
Serratia marcescens (108 cells/ml)
MIC (pg/mb) Total
Drug .
=0.19| 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 | >100 strains
Sisomicin 2 21 48 35 2 2 2 112
GM 5 53 52 13 2 1 1 127
DKB 8 12 21 48 33 1 1 2 1 127
TOB 7 19 50 41 6 1 1 127
AMK 5 39 64 14 4 1 127
SM 4 38 27 2 11 18 2 1 24 127
KM : 3 17 59 18 2 1 1 1 25 127
LVDM 4 50 40 8 21 127
Fig. 14 Sensitivity distribution of clinical isolates Fig. 16 Sensitivity distribution of clinical isolates
Serratia marcescens (108 cells/ml) Serratia marcescens (108 cells/ml)
607 .
(%) oA
50' ,”“‘\GM 80' . ' a ) ;‘--;:_:-,:;___./
40- ,’l 'u‘ G M 127 strains :
i Sisomicin 112 strains 60
301 : 10
/  Sisomicin 112 strains
204 201 Others 127 strains
10- Y v T - T T T T T T T al
=0.190.390.781.56 3.136.2512.5 25 50 100>100
=== MIC (pg/ml)

<0.190.39 0.78 1.56 3.13 6.25 125 25 50 100 >100
MIC (pg/ml)

Fig. 15 Cross sensitivity of Sisomicin and GM
Serratia marcescens 112 strains

(108 cells/ml)

>100
100 1
50 1
2%
125 ‘ ,
6.25 2 1
313 214132
156 4]18(24)24|1 1
0.78
0.39 4’ 2
0.19

MIC (zg/ml)

GM

©
[$;]
oo
[=2]

0.19 039 078 156 313 625 125 25 50 100 >100
MIC (pg/mD)

Sisomicin

Fig. 17 Sensitivity distribution of clinical isolates

Sisomicin

507
» N Pigment(+) 21 strains
_5 40- O Pigment(—) 91 strains
bl
“ 304
o
5]
5 207
E
2 10

00 o o

0.39 0.78 1.56 3.13 6.25 125 25 50 100 >100
MIC (ug/ml)

pg/ml ERMRRI LD 5T, BEMAHBAX Fig. 15
T X 51 MIC DR\FT TR MR 7R & 7o\ B
BHERDHObIiz, Dkt GM i 1.56~6.25 pg/ml,

Sisomicin 2 50~100 pg/ml DRRZM >R Lic, Fig
17, 18 | Serratia marcescens DEBREEBE & EKHIRZ
BA B LAcb DT, Sisomicin, GM WwFhd, it
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FRTHEIERIEEEKRTH >0 ¥, Fig. 19,2013
BHRO B3R EBZHICOWTHEF L DT, ZOFEH
H¥% X 51 Sisomicin, GM fifEEkiL, REBEEKT
B o tco BAE Serratia BRYWEZ 1L Aminoglycoside %
MRELMERINR TV, ZhboXRACir Rk
i3, REER, GRIEEEKRTH, ThOMBEEOH
BREBXIOIRETHHEEL D,

Fig. 18 Sensitivity distribution of clinical isolates
Gentamicin (GM)

501 B Pigment(+) 21 strains
) O Pigment(—) 106strains
£ 40
<]
b}
“ 30
G
5]
5 201
o
g
]
Z

104 H
0

039 078 1.56 3.13 6.25 125 25 50 100 >100
MIC (pg/ml)

Proteus group 928 (indole BE#E65HE, indole Fa:
2THR) OB EDOF %Y Table 9~12, Fig. 21~23 &R
L7z, indole Bk, BMEYAbRIBAII Fig. 21,
22 O X 5 Sisomicin {30.78% 6.25 ug/ml ¥~ 2
BT 2BEONFER LI, LrL, GM Lol

Fig. 19 Sensitivity distribution of clinical isolates

Sisomicin
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B Sputum (26 strains)
2 40- O Urine (79 strains)
E B Others (12 strains)
@ 30
et
3]
w201
)
o
g 10
z il

(m] -4
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0.39 0.78 1.56 3.13 6.25 12.5 25

Fig. 20 Sensitivity distribution of clinical isolates
Gentamicin (GM)

501 B Sputum (28 strains)
@ O Urine (87 strains)
8 407 W Others (12 strains)
&
@ 304
-t
=}
w20
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E 10
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| 1 — o S—
0.39 0.78 1.56 3.13 6.25 125 25 50 100100
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ZFXBDOIIAED o1z, Fie, TN RD S
ﬂﬁ:o

Table 9 Sensitivity distribution of clinical isolates
Proteus vulgaris

Inoculum D MIC (zg/ml) Total
i rug .

size 0.19 | 0.39 ‘ 0.78 ‘ 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | ‘100 strains
108 Sisomicin 1 3 1 9 11 2 2 29
cells/ml GM 15 1 1 1 29
108 Sisomicin 5 7 1 29
cells/ml GM 3 9 3 29

Table 10 Sensitivity distribution of clinical isolates
Proteus mirabilis

Inoculum MIC (pg/ml) Total
. Drug .

size 0.19 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 100 strains
108 Sisomicin 5 17 1 23
cells/ml GM 1 17 1 23
108 Sisomicin 1 5 5 8 3 1 23
cells/ml GM 3 6 13 1 23
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Table 11 Sensitivity distribution of clinical isolates
Proteus morganii

Inoculum D MIC (pg/ml) Total
. rug .
size 0.19 | 0.39 | 0.78 | 1.56 | 3.13 | 6.25 | 12.5 ‘ 25 ' 50 100 strains
108 Sisomicin 2 17 6 2 27
cells/ml GM 1 15 10 1 27
108 Sisomicin 1 13 7 5 1 27
cells/ml GM 1 18 6 1 1 27
Table 12 Sensitivity distribution of clinical isolates
Proteus rettgeri
Inoculum D ’ MIC (ug/ml) Total
. rug .
size. 019 [ 039|078 | 1.56 [ 3.13 | 6.25 [ 12.5 | 25 | 50 | 100 | strains
108 Sisomicin 1 5 4 1 2 13
cells/ml GM 1 3 3 3 1 2 13
108 Sisomicin 5 4 3 1 13
cells/ml GM 2 7 1 1 1 1 13
Fig. 21 Sensitivity distribution of clinical isolates Fig. 23 Cross sensitivity of Sisomicin and GM
Proteus group (108 cells/ml) Proteus group 92 strains
. s i
%%1 (108 cells/ml)
0
0 ] ~\
%0- 92 strains .é. S100
g,
00
601 >
O
= 50
40 =
2% 2
201 12.5
b3
- = O 625 7 |25
0.19:0.390.781.563.136.2512.5 25 50 100>100
MIC (ug/ml) s |1]1]19)4
Fig. 22 Sensitivity distribution of clinical isolates 1.6 1133
Proteus group (108 cells/ml) 078 3111 1
1001 039 1| 2
(%) . 039 078 156 3.13 625 125 25 50 100 >100
801 92 strains Sisomicin MIC (pg/ml)
60
101 Pseudomonas aeruginosa 82kED#BA13 Table 13,
Sisomici Fig, 24~27 TR LTco 108 cells/ml #24& Tix Sisomicin
0] TS/ iz 313 pg/ml, GM i 6.25 pug/ml ic, 108 cells/ml £
£ i3 Sisomicin % 1.56 #g/ml, GM 3.13 pg/ml {28
0.190.390.781.563.136.2512.5 25 50 100>100 RO €~ 7 % L Sisomicin OFh REFIRRBE R L

MIC (pg/ml) foo MEZHAERNT Fig. 28 KRT X 51, GM Mtttk
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Table 13 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa
Inoculum b MIC (pg/mb) Total
. rug .
size 0.19 | 0.39 [ 0.78 | 1.56 | 3.13 | 6.25 | 12.5 | 25 50 | 100 |>100 strains
108 Sisomicin 1 12 44 20 1 4 82
cells/ml GM 1 2 11 38 24 2 4 82
108 Sisomicin 1 2 7 52 14 2 1 3 82
cells/ml GM 14 47 14 2 4 82

Fig. 24 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa (108 cells/ml)
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25 Sensitivity distribution of clinical isolates
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Fig.
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Fig. 26 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa (108 cells/ml)

82 strains

0.19 0.39 0.78 1.56 3.13 6.2512.5 25 50 100 >100
MIC (pg/ml)

Fig. 27 Sensitivity distribution of clinical isolates
Pseudomonas aeruginosa (10° cells/ml)
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Fig. 28 Cross sensitivity of Sisomicin and GM
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YOUNG 5 D8 EY I X 5 & AHiX Pseudomonas
aeruginosa, indole B¢t Proteus 31T GM X b Hi
EHRRVE IR TR, SEIDHRE b OEBERD
HiY, Pseudomonas aeruginosa % Bk BEEIC B\ T
GM L DI ELXRBDT, Psedomanm aeruginosa O
ZEENWT GM L h LR RBERR bR T
Botco —F, WAITZ B0 REFIOHE NI EEER
CXDbTrRERTHo L ELTWAEN, BED
b, BRMEREFESRIRATHEREREEC XD
108 cells/ml #:fE& 108 cells/ml EfD 2 EOERIC 2
WTRHRIT, WThOEEIC IS\ TH 108 cells/ml
BRI 10° cells/ml BMERAC L, 2 EEREREN
BTz LR RBd,

3) BEEA

Pseudomonas aeruginosa No. 12 O HFHAD 108
cells/ml & 108 cells/ml DEE D & Xz Sisomicin, GM
DExDBREXIEA S, ARAORBEIEALRN LK
#ix Fig. 29~32 w/RnTL&EH THAB, Fig. 29, 30 i%
10 cells/ml DRFCEA X R 1HET, WThb 0.39 g
/ml © MIC RECREFHLARBD LI, LiL, 1
R B ¥ CoREEAL Sisomicin DH 2 RLH L 5
TH %o Fig. 31, 32 (% 108 cells/ml BEREREO R TH
5hYe MIC fERICHBEERARRED bhic, Ricz D
FERD2599.9% DMEHFER T 5 DI HEIR & RD
Fig. 33, 34 IZ;R LTco 108 cells/ml, 108 cells/ml Vv
DEBEW IV TDH 0.78 pg/ml Ll EDOWEE T3 Sisomicin

Fig. 29 Bactericidal activity of Sisomicin against
Ps. aeruginosa No. 12
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Fig. 30 Bactericidal activity of GM against
Ps. aeruginosa No. 12
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Fig. 31 Bactericidal activity of Sisomicin against
Ps. aeruginosa No. 12
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Fig. 32 Bactericidal activity of GM against
Ps. aeruginosa No. 12
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Fig. 33 Time in hours to kill 99.99% cf organisms
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Fig. 35 Effect of Sisomicin on the viability of
Ps. aeruginosa No. 12

Cont.

A
= \
g
E 1054 \\
e 2\
o] \r
i N _2ue/ml
> 10 .. T -
| "\\\4fg/ml
\~-
\‘\
102-
0 1 2 4

Time (hr.)



64 CHEMOTHERAPY

Fig. 36 Untreated Ps. aeruginosa No. 12
cells observed by scanning electron

microscope.

JULY 1978

Fig. 38 Scanning electron micrograph of
Ps. aeruginosa No. 12 exposed to
0.4 ng/ml of Sisomicin for 2 hour.

Fig. 37 Scanning electron micrograph of
Ps. aeruginosa No. 12 exposed to
0.4 pg/ml of Sisomicin for 1 hour.

Fig. 39 Scanning electron micrograph of
Ps. aeruginosa No. 12 exposed to
4 pg/ml of Sisomicin for 1 hour.

R TBIE TSI X 0 B8 %1 75 - o B %
Fig. 40, 41 ©/r L7z, Fig. 40 131E% 7 Pseudomonas
aeruginosa DIREG) 1 TH 5, Fig. 41 ¥ Sisomicin
MIC fEf 4 Wi B #1225 T cell wall © outer layer
DY AT TRRD bt

ChbokR, HBRMETIRMENC X % VBERE O
B Sisomicin 1ZFAE B 23T TICEL LT 5 17,18,19,200
GM, DKB, TOB t RO EIERT Z L1V - 70

Sisomicin (Zfth> Aminoglycoside #l| & [F R A& BEH
EEEATHEBbh s BB cell wall o
outer layer ICfEEAY/RL, FDREICOWTIIBAED
e AHTH %,

5) = v ARBRRYBHIEC T D RIEIR

a) Escherichia coli No. 29 J&YuiE

Escherichia coli No. 29 JRYEICHT 5 VS Bt
Fig. 42,43, Table 14 IZ/RT B D THh B, ZDHEED
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Fig. 40 Ultrathin sections of untreated Ps. aeruginosa No. 12 cells.

Fig. 41 Ultrathin sections of Ps. aeruginosa No. 12 exposed to 0.4 yg/ml of

Sisomicin for 4 hour.

ED;, # [t % & Table 14 7774 X 5 Sisomicin
0.03 mg/mouse, GM 0.06 mg/mouse & [ifi#l] D GERE P
MIC 2id UfixRTic d 2ab b3, GM g~ Si-
somicin DEFELROST 2R T 7o

b) Serratia marcescens T-55 JEYLhiE

Serratia marcescens T-55 JEYWFEWC R 5 e iz

Fig. 44, 45, Table 15 Th %, Table 15 C/RT X 51
Sisomicin ¢ GM » MIC 13 #h Fh 3.13, 1.56 pg/ml
L GM OHRRRLRWERR LTV AR bbb T
EDj 1% Sisomicin 0.18 mg/mouse, GM 0.17mg/mouse
L BIERFIIER R A R Lo

c) Pseudomonas aeruginosa E-2 JEYWE
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Pseudomonas aeruginosa E-2 BRYEWC R 5 {55888 Table 14 Protecting effect of Sisomicin against
.43 Fig. 46, 47, Table 16 o773 &% b TH Do Table experimental mice infections with
E. coli . 29
16 AT X 51 MIC i3 Sisomicin 3.13 zg/ml, GM coli No
Fig. 42 Protecting effect of Sisomicin against MIC (pg/ml)
experimental mice infections with Drug 108 108 EDs, (mg/mouse)
E. coli No. 29
1000 LDs,(1.4X10° cells/mouse) i.p. Sisomicin 1.56 0.78 0.03
v 2hr s.c.
L e —
N 0.125 mg/mouse GM 1.56 0.78 0.06
3 80A ‘\\ 0.0625 mg
3\/ \ N\, Fig. 45 Protecting effect of GM against
2 6ol \: \~\ experimental mice infections with
= \ N 0.0313 mg Serratia marcescens T-55
_g 404 \ 1000 LDso (1.9X10° cells/mouse)
2 ‘\0.0156 mg }42hr s.c. 1.0 mg/mouse
c?) X 100 N
20 \.__-0.0078 mg Q o S 0.5
Cont. - . 801 A NG N Yomg .
’)/\ N N 0.25 mg
o |\ N T~ T2 T
1 2 3 4 5 S 60 AN
D = A
, , o Pas s AN 0.125 mg
Fig. 43 Protecting effect of GM against s 401 0 e
experimental mice infections with a
E. coli No. 29 20+ Cont.
1000 LDsg (1.4X10° cells/mouse) i.p. . . . . .
lOOl y 2hr s.c. 1 2 3 4 5
0.25 mg/mouse Days
@ 80- U — Table 15 Protecting effect of Sisomicin against
~ A 0.125 mg experimental mice infections with
*";’ 60- ~ Serratia marcescens T-55
= 0.0625 mg
s MIC (pg/ml)
5 401 Drug EDs, (mg/mouse)
5 108 108
N
201 0.0313
N Relome Sisomicin 3.13 0.78 0.18
3 ) 5 GM 1.56 0.39 0.17
Days
Fig. 44 Protecting effect of Sisomicin against Fig. 46 Protecting effect of Sisomicin against
experimental mice infections with experimental mice infections with
Serratia marcescens T-55 Ps. aeruginosa E-2
1000 LDs, (1.9)( 108 cells/mouse) 1000 LDso (2.8><1030el]s/m0use) i.p.
J42hr s.c. 1.0 mg/mouse 1.2
100 = — - 1003%L.2hr s.c.
N . 0.5 mg
A ™~ 0.25
[N AN “ .20 mg ~
& 80+ N N e e e -_ Q\Q
—/ AN A
\
<§ 604 \\ *§ 0.313mg/mouse
—_ \ —_
£ 40 AN z _ 0.156mg
2 \ 0.125 mg 2
3 \V—_————————— = )
n n
20
Cont.
1 2 3 4 5 3 4 5

Days Days
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6.25 pg/ml Th b, EDgo % Sisomicin 0.24 mg/mouse,
GM 0.62 mg/mouse T Sisomicin O 5% B IF 7 14 HE%)
RERLI

Fig. 47 Protecting effect of GM against
experimental mice infections with
Ps. aeruginosa E-2

1000 LDso (2.8X10% cells/mouse) i.p.

{
100 1.25 mg/mouse

~
S 80
e y
©
s 60 \ 0.625 mg
5|\ N\ N Eme
5 40
A
2 . 0313mg
\\\
1 2 3 4 5
Days

Table 16 Protecting effect of Sisomicin against
experimental mice infections with
Ps. aeruginosa E-2

MIC (pg/ml)
Drug EDs, (mg/mouse)
108 10¢
Sisomicin 3.13 1.56 0.24
GM 6.25 3.13 0.62

d) HEEC X HEREBHROLE)

Pseudomonas aeruginosa E-2 OB B 2.8%x10°
cells/mouse & 2.8Xx10° cells/mouse @ 2 f& & LicHE
o EDsy ZRD7-FifEs Table 17 TH 5, Sisomicin,
GM WThoEEe s\ \wTd Sisomicin DFARIF
AR Lico L L, WHlE b BREEVHT LR
ZhE (EDso fE) (XET L7co

Table 17 Influence of challenge dose on EDj,
Ps. aeruginosa E-2

Inoculum size ED;, (mg/mouse)

(cells/mouse) Sisomicin GM
2.8x10° 0.24 0.62
2.8x10° 4.25 >10.0

e) AFVOBEHRCRETEE
Pseudomonas aeruginosa E-2 FREEIZ 3\~ CTHsind

% gastric mucin % NBC 75 Wilson @&z -84
DEENE DK% Table 18 1275 L7z, gastric mucin
# NBC 225 Wilson & o123 THFID EDso 12
Table 16 ® Sisomicin 0.24 mg/mouse, GM 0.62 mg/
mouse A5 Sisomicin 0.077 mg/mouse, GM 0.27 mg/
mouse L RXLSEBE) LK, LHL, Sisomicin & GM
DERFDBEOHIT2.6053.5(5 L JIBERE X B by
NI 5T,

Table 18 Protecting effect of Sisomicin against
experimental mice infections with Ps.
aeruginosa E-2

MIC (pg/ml)
Drug EDs (mg/mouse)
108 108
Sisomicin 3.13 1.56 0.077
GM 6.25 3.13 0.27

) FEH oL & & 5EIEHK

Pseudomonas aeruginosa E-2 RYUET 3:31F 5IKF|D
B 5 RR & B B EEC oW TRE LIcBiE% Table 19,
20 CWiRLT, COFITRT EDy 2EHIOHGHRE
TRLT\ 5, Sisomicin DFE, WEREI KDV
D% 0.051 mg/mouse O LG 0 B, #5EH 1 E
DEBEFHTRIAZ VO, BERMRE6 RHE, &5
% 4 [E & LA D 0.154 mg/mouse TH %, 5
0 e, #5EH 1 BOBERC I EDs % /m 35
13, BEHR—HREEHEN1—2, 3—20FTHY,
LR 6 R L R I B3 EX, BEEEHTIZ
E, Thbb 1 BOREENBATHIRE, TORES
BIETTAHL5Thoto ThHOKRI Y Sisomi-
cin ORESIREYEAT HRE L ERTALRRE O Rt
BEXD, GLABDBRECEITHSLEbIhD, &

Table 19 Effect of the schedule of administration
on the therapeutic efficacy of Sisomicin
in an infection with Ps. aeruginosa E-2

in mice
Interval Frequency
(hr) 1 2 ‘ 4
0 0.051
1 0.067 0.117
3 0.067 | 0.102
6 0.134 ’ 0.154

ED;, (mg/mouse)
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OEMET TI#iE LTC\5 GM (Table 20) 2 KW-
106220 LAKETH D, ThOBREIEAOBER TS
Aminoglycoside FJIZILRDOZE L E 2 T\ %,

Table 20 Effect of the Schedule of Administration

on the Therapeutic Efficacy of GM in an
Infection with Ps. aeruginosa E-2 in Mice

Frequency ED;, (mg/Mouse) S.C.
Interval \ X 1 X 2 X 4
0 hr 0.38
1 0.60 0.58
3 0.75 1.28
6 0.64 0.83

infective inoculum : 1.8x10 Mouse i. p.
2% Mucin

m % & ()

F LT 3 2 ELEAESAEYE Sisomicin (B89 % M
SR % 40 Gentamicin % HEIEEHI & L THRET L,
RO & EEEEBT,

1. B A7 I 5 &1 Gentamicin & FETEDH
BHHERETH -

2. EBIRABEERCH T B REZWS M RE LICRER,
7 PR, KBE, WERE, =vreizs—, &
e Tt Gentamicin & [FREOBEBETH » 7o LOL,
BB OBE I Sisomicin BARIFHLEEYRL, €7
F 7122\t Gentamicin D FHRRRRIFTH - 1o

3. RIEEOMREMRCRIETER B 199.9% D
BEHTER T HBER A el % & 10° cells/ml CTHAIWEH
wITE o T 0.78 pg/ml DL BTk 2 Fc 203389
bhirhotont, ZRUTOBER STt Sisomicin
DI HEREE CREER R RBL L, 10° cells/ml THH|
ERATHEFOETIVARE Il

4. BEEw Sisomicin Z{EH & - BE&DOHREBEL
YEEBTFERSEC I vEET AL, MIC BEFAT
i3, ESERBOMDN, RRMELZEDLH, FBRNET
B EEIEE CILHIfaRED outer layer DM A DT,
Zh b OB LT CR#iE LT\ % Gentamicin, Dibe-
kacin, Tobramycin DOZ5L & FARETH - Ko

5. = v ARBRIBRYUEC KT 5 BRI KIBHE,
FIEE Tl Gentamicin IZ kRN ICBUE L R LIS,
€5 F 7L & b IIERFLRHRER Lico RIRE
FHACCEEE RS EDy OBRRARD B LHFALLHE
BT L, BESELET LN, 2HMOBRY L
B3 % & Sisomicin DHAEN T, ¥ IRBEE A
W TR B R w B ER & 5 SRR O TE A S ARES Lok

B, EHoBRERETHE TS L, 1EREVNKEDE
fET, HEEEIHETIRE, FHEHBEIRVEER
BENEIZIET L, Gentamicin & R/ %Z R Lo
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BACTERIOLOGICAL EVALUATION OF SISOMICIN,
A NEW AMINOGLYCOSIDE ANTIBIOTIC

MAsSAKO OHTSUKI, JUNICHI YAMAGISHI, TAKESHI NISHINO and SHOZO NAKAZAWA
Department of Microbiology, Kyoto College of Pharmacy.

Sisomicin, a new aminoglycoside antibiotic was bacteriologically evaluated and compared with Gentamicin.
The results are summarized as follows:

1. In vitro studies of antibacterial spectrum and activity showed no significant differences between
Sisomicin and Gentamicin.

2. Sensitivity tests with clinical isolates did not show significant differences between Sisomicin and
Gentamicin against Staphylococci, Escherichia coli, Klebsiella pneumoniae, Enterobacter and Proteus sp.
However, Pseudomonas aeruginosa was more sensitive to Sisomicin, whereas Serratia was slightly more
sensitive to Gentamicin.

3. On the growth curve of Pseudomonas aeruginosa, no significant difference between Sisomicin and
Gentamicin was observed. Comparing the speed of a 99.9% killing of Pseudomonas aeruginosa at 0.78 pg/ml
or more with an inoculum size of 108cells/ml, the killing curve showed a more rapid action with
Sisomicin than with Gentamicin. Differences between both drugs were greater when an inoculum size of
106 cells/ml was used.

4. Scanning electron-microscopy for morphological changes of Pseudomonas aeruginosa cells caused by
the antibacterial action of Sisomicin revealed irregular cell surface and globular cells at MIC. With
transmission electron-microscopy, perforations of the outer layers of cell walls were seen. These
morphological changes are similar to those already reported with Gentamicin, Dibekacin and Tobramycin.

5. Therapeutic effects of Sisomicin and Gentamicin were compared in experimentally infected mice.
Sisomicin was more effective than Gentamicin in protecting animals infected with Escherichia coli and
Pseudomonas aeruginosa. Both drugs were equally effective in Serratia infections. Interrelationship
between inoculum size and EDg, was studied on Pseudomonas aeruginosa. A larger inoculum resulted
in a lower activity of both drugs, but Sisomicin was more active. The therapeutic effectiveness in relation
to frequency and interval of administration was assessed. ~Comparison of the total dose administered
showed that the therapeutic activity was lowest after a single dose. The longer the interval, the lower
was the therapeutic activity. A similar tendency had been seen with Gentamicin.



