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1. HieEfEH

FEERFOREGYED X mBAE T % DKB 0F
NFEERILRE Y, BARCRFREESEERC X OTH
L7 Table 1 DL 80 TH Do

DKB 1375 & 5H:, BHEERCHheDT, BV
BARZ FAREBELTED, & Ps. aeruginosa i
HLUTTSCREHENIEZRL T 5,

Z &R D Aminoglucocide K & i+ 5 &, T
BHANZ bARRL OB NNRE GM L Tw
BT LGB,

2. Ps. aeruginosa Rk

FRIREE MR L RIE D & 5l U 7B E R D Ps. aeru-
ginosa 28 FRioT, DKB ¥ L0l Aminogluco-
side FORZ oA L7 (Fig 1),

DKB &% 1.56~12. 5mcg/ml OFEFHIC M LT, 4
AADUNL 1.56meg/ml & H>T 14 ¥, 50% o h#

Fig. 1 Sensitivity distribution of Pseudomonas
aerug. (28 strains)
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AKM, KM i 50~100mcg/ml [l ETHBH5,
DKB i3z h b it R TEHDTT S h e iBRIREEA
YELTWAZ NGB, GM Tt 3.13~12. 5mcg/
ml 4L, 3.13mcg/ml & 18 D THADIL
wILTWbh b, DKB 13 GMICEL T X IR
fleFfmL T2,

DKB &, KM, AKM H X0 GM F# & O XBIR
% Fig. 2, 3BI V4R LIco GM L IXBIL M AER
BIRM D LT\ %o

3. Staph. aureus R

IRALIBTEBEM D o BE LU - Staph. aureus 40 oo

Table 1 Antimicrobial spectrum (mcg/ml)
Organisms gNo. DKB AKM KM SM GM

KOCH-WEEKS bacillus 4 6.25 1.56 10~>100 2 1~2.5
MORAX-AXENFELD diplo. 7 0.09~0.39 | 0.19~0.78 | 1.25~2.5 1~4 0.05~0.1
D. pneumoniae 8 3.13~12.5 | 0.78~6.25 10~80 10~12.5 | 2.5~10
C. diphtheriae 4 0.09~0.19 | 0.19~0.39 | 1.25~5 2~3.1 | 0.05~0.25
N. gonorrhoeae 1 0.78 0.78 40 2.5 1
Streptococcus 4 6.25~25 25~50 10~>100 | 1.25~25 2.5~25
Staphylococcus 4 0.05~1.56 | 0.19~0.78 5~10 1.6~8 0.025~0.5
Ps. aeruginosa 2 1.56~3.13 | 100~>100 >100 25 0.1~1
Staph. aureus 209 P 1 0.05 0.78 1.56 3.1 0. 025
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Fig. 2 Cross resistance of Pseudomonas
aerug. (28 strains)
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Fig. 3 Cross resistance of Pseudomonas
aerug. (28 strains)
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Fig. 4 Cross resistance of Pseudomonas
aerug. (28 strains)
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Fig. 5 Sensitivity distribution of
Staph. aur. (40 strains)
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DKB @ 0.39~25mcg/ml OIS AHL, FHOILIX

0.78mcg/ml W H>T 18 ¥k,

%o

45% N bH T

R B EE L 7ofb© Aminoglucoside 3E#| & HEi 3%

&, AKM, KM I b 2FRZFEMCHDOT, &R
#liw >100meg/ml OEER#EKIC $ DKB X ERE T
FEIELTWwb, GM EHANT, DKB i3miBE
BICGATBHEBRE L ABR TS,
ZhHDOTREFHEE IR0, Fig 6, 7 X008
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Fig. 6 Cross resistance of Staph.
aur. (40 strains)
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Fig. 7 Cross resistance of Staph.
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AKM, KM iz >100mcg/ml fift:#kix DKB o 25
mcg/ml~0.78 meg/ml WREZMH R T, GM LikiziE
ZREGERARL IS, GM LT DKB oRZ#I
RRFHNX HTH Do

4. MAPERE

kR e DKB 50mg % 1 [EIffHE L 7-BE D iR
%, B. subtilis PCI 219 #»BEHE THHEBD v SR
X 0 BRESHC I E L foo T X pH 7.8 @ Phos-
phate Buffer CHHIR L, EEXEE #21X[F) Phosphate Buffer
ot (Fig. 9),

201 & S 1/2 RERIBRIC peak fEVCEL, LDIBRHEL
B3 BB LT 6 BRI 1 FI TR ETAE
fibd 1 Gl 0.4mcg/ml OPWEEFEWA LIz, 2 BIDOFH
BV, 1/2 KR 8.6mcg/ml, 1M 4. 1mcg/ml, 20
f 2.5mcg/ml, 48[ 1.2meg/ml T, 6MfHE 0.4
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Fig. 9 Serum concentration of DKB
(human, 50mg)
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sk
6_
4F

2+

N , ?
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hour| | 1] 2] 4] 6

A [10.0]3.1[2.5]0.9] 0

B |7.2]5.0]2.5|1.5]07

mean| 8.6 |4.1]2.5]1.2] 0.4

mcg/ml & e %,

5. [RABT

BERBRE (KE 2~2.5kg) ZHWVWT, AHES
H O NBT DRI oW THRE L oo TeisRERER
FRC EEmAFEECST S & RRCT ool BT
F T 3~4 BROFEHETRL o

1) BEABAT

(i) s (Fig. 10

20mg/kg 1 @GR L b 2% peak {H 3.5mcg/
ml MBS h, LISBEIRL T 6 B 2. 1mcg/ml DY
BEHBFREY IR L, FFCIE L clhiRER,
1 /E3fE#% 53. 6mceg/ml @ peak iZiE L, 6 RFHI#RI%2.5
meg/ml THDtco BiRE/IMEHILEKD peak K, 7
fedob 2BERMET 15.7% Th2lo

(i) R3S X OREIRE T ST

AF|DAEAKI 0.5% KEKREZ S FESEART S
L, 1% 1.0~1.7mcg/ml DRIFREE XD
2%, 22BN <lmcg/ml THDO7o

5mg/0.5ml FEE TS TIX 1/2 FfE#k 11.0~54.2
meg/ml DOFEWBFEELYRL, 1HEk peak £ 17.0
~62.2mcg/ml WELT, 6HH#Hb Il 1.4~20.2
meg/ml OB TR Lico ARCEFMANDOBTE

Fig. 10 Aqueous humor level of DKB (rabbit,
20mg/kg. intramuscular injection)
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il 1 1 1
% 4 6 hour
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hour | 25 1 2 4 6
Aqueous humor | 1.0{3.0{3.5/2.6(2.1
Serum {21.8/53.6/22.3/ 6.0 2.5
Ah./S. () 4.6|5.6(15.7(43.3(84.0

BETHE, 1/2 BRI 3.0~26.0mcg/ml, 1M 11.0
~36. 4mcg/ml T, P7p b EIRE O MAFEEAEL R
(Table 2),

2) [RAEBZNERE

RIEKAEE O peak BRICIRERA R L C, REMH
BT ORIERE Lo

(i) ¥ =&

20mg/kg 1[EIEHL T 2 BB 5 REKNEE
EE%, Fig. 11 @R L,

R oL SEBENBTL, KWTHREE /R
B OIETRIRMC R WBT 2R T2, IMEEKE, MR

Fig. 11 Tissue-concentration of DKB 2 hours

after 20mg/kg intramuscular injection
(rabbit)

10

mcg/ml, g
Table 2 Aqueous humor level of DKB following instillation
and subconjunctival injection (rabbit)
: Hour
W 1/2 1 2 4 6

Application

Aqueous _ .
Instillation of humor 1.0~1.7 <1 <1 <1
0.5% eye drops Serum — <-1 <1 <1 <1

Aqueous — - _ _ -
Su_bconjunctival humor 11.0~54.2 17.0~62.2 1.4~20.2
injection of Smg | gerym 3.0~26.0 | 11.0~36.4 — — 3.2~7.6

(mcg/ml)
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IR, WFEORBRATC L7 BFABTERE YT
'ﬁ LTCO

(i) AR X OB TS

0.5% DKB X¥¥#% 5 4048 5 BfREE 1ReR, 7xb
O 5mg/0. Sml ST 1 RefElic 3513 5 K IRMERM
PEEay, Fig 12, 13 ©RTEBDTH B0
BRTRRERECEVCEBEYRD, KW CAK, MK,
HRFFOIET, BIRSEKCRFABT LR T, BR

ABABTIZ, TEEREGTBITERDIET T, £0

fh DT BTIEE XA TE I\

BEETES X,

BIT& 7R\

Pk, £&7%b0RATHRET X HIREBRPIBE % i
T5L, BRBEBNOBTIIEE TEHNRCE2LD
BRELESR, SB, HETFEHL TV B,

Fig. 12 Tissue-concentration of DKB 1 hour
after instillation. (rabbit)

L L
10 20 meg/ml, g

Fig. 13 Tissue-concentration of DKB 1 hour
after 5mg subconjunctival injection.

(rabbit)
Tissue mpml.ll
Conjunct; 30.5
Extraocular muscle | 25.4
Sclera 43.1
Corne 6.5
Aqueous humor 17.0
Tris and Ciliary body | 6.4
Crystalline lens 0
Vitrsous body 1.5
Retina and Choroid | N N L
10 20 30

40
meg/ml, g

BB oL b ERENED
h, BRESE, SRS, AROCETETREXEL, I¥
BHE, WFECIBT LR T2ARIRERCIRRE LI

RIBERCRT 5 AEANOBTII3EF I DL IREFT
BB EHWEHTH D IRERABERS TR,
ERNSOL D RIFEBTT, KO THEETES, SR
DIETHDOIo

6. SEEARYRRIRES M AREE ORR
KERCERWAREE > RIEI T, DKB OfEE
THH X5 HRRERYEAA '
HAERIRREEAREREEE D S B L 1o Ps.
aeruginosa {H)IIBRT, Serotype X Ty TH5Bo #FH
®» DKB E&Z#ix 3.13meg/ml ThHOt
BB RIE O A, Hessburg method 12 X
OTHPEEL, 63XV 20 BB ARKDRELRE
DD THEH, 1EIIE DKB 5mg/0.5ml % 1 H 1 [El#5
BETEH L TEROBBLBIEL I BRICBERKY
EH L THBE Lico WAERKE LTk Table 3 kiR
FTEEREI, ThEhEE R 2T

ER KL, Fig. 14 BI W 15 RTEBD TH B,
Fig. 14 Clinical course of Pseudomonas keratitis

during and after DKB subconjunctival
therapy. (rabbit eye)

Control

L L L

L

6 days
Days after inoculation

¥ Therapy started 6 hours after inoculation.

Fig. 15 Clinical course of Pseudomonas keratitis
during and after DKB subconjunctival
therapy. (rabbit eye)

" Control

DKB -treated

L L .

1 2 3 4 5 6days
Days after inoculation

¥Therapy started 20 hours after inoculation.

Table 3 Method of scoring severity of experimental Pseudomonas keratitis

Area of infiltration Density of Exudate in
(% of corneal affected) Grade infiltration Grade aqueous humor Grade
0 0 None 0 None 0
0-25 +1 Faint +1 +1
25-50 +2 Moderate +2 +2
50-100 +3 Severe +3 Hypopyon +3

Maximum possible score=-+9
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BEEEME 6 R4 & DKB HShe X 2R BA L
T, 6 B EZTRAERBEIIFAACHEBL THERE
TZE DT\ 5, Control BTt 6 H ¥ CRAKEBEIISL
AECIEA LT RAEREEECEL T3 (Fig. 14),

BEEE 20 FrR BB E BB L b 0TI, HE42A
HORERSUIERL, 6 BECREECAKREBEEY D
L THAERERBRL T3 (Fig. 15),

6 FEfdl, 20 BRI OBEBRRLHE T L, #E
TRBRREAKR T TRHARCEL THEOREER T
EHC X BFBLRLPLEETH oML, WELL6HH
CITBRICE DT\ 5,

Bl EDEREEN S, DKB OB TSGR
AREECT ChCBESRLRTZ EAELAR SR
b DTH 5B,

HTF, BREECOWTERS,

B R K &

FEFNE, SERE 10 7, BRERENE O 2 k&G 1 A,
Table 4 Clinical results of DKB

SWEER, BHEREAE 16, ARERE46, £2BERX
K20IB ICBRERLE3FAD 22 fiThHb, ThbiC
LT, DKB %/NRix1E 25mg, 1H1[E, WA
1@ 50~100mg % 1 H 1~2 EfHEL TRAXBE
L7 (Table 4),

7%, FEFIC X 2T 0.5% DKB KBK L 5 REE
#, AR S0 8mg/0.5ml FEE T ES s & DRFTE
E&GH LT

SNFRIEL Staph. aureus WX B Z LBKEGTH
BH, FFHE 3~5 HTHE 0.15~0.4g 5L T
10 Bk 7 BB R TH Do

REED 2 kEZuL, 2F¥HRT, BREREIER Staph.
aureus DEFGJuxEUicdDTH%, DKB 1 H 25mg 5
ET5E, 6 HBBRIEEL THRELED I,

LMWRES DIEGIT Staph. aureus HEHL b D
T, 1@ 50mg 1H2EMHECLD, 10 HE 1.0g
&5 U CTREERREORK, BERIEEL TERE

DKB Administration

Case | Age Di i Organisms I\?IEI%S Days of Effects Side

No. |& Sex lagnosis rganism (mcg /ml) Daily adxirlin()i- Total effects
dosage stration dosage
mg g

1 | 29. 2| Right external hordeolum| Staph. aureus 0.78 50x1 4 0.2 + —
2 |18. 3 " " 1.56 50x1 4 0.2 + injected
pain

3 |53. ¢ " " 1.56 | 100x1 4 0.4 + -

4 | 60. 2 7 100X 1 3 0.3 H "

5 [31.3 " 100x1 4 0.4 + "

6 | 26.¢ " 100x1 5 0.5 + "

7 | 40. 2| Left external hordeolum 50X 1 3 0.15 ++ "
8 |32.8 " 501 5 0.25 + injected
pain

9 |35 ¢ " 100x 1 3 0.3 H —

10 | 49. 5 " 100x 1 4 0.4 + "

11 2. 3| Right blepharitis Staph. aureus 0.78 251 6 0.15 + "

12 | 36. 8| Left acute dacryocystitis " 0.39 50X 2 10 1.0 + "
13 | 59. 2| Both Ps. aeruginosa 100x 1 6 0.6 +  |injected
chronic dacryocystitis pain

14 | 20. | Right corneal ulcer ] 1.56 50X 2 10 1.0 +H —

15 | 74. 5 " Gram-negative 100x1 7 0.7 + 7]

bacillus

16 | 36. ¢ " 7] 100X 1 8 0.8 — "

17 | 43. 8 " Staph. aureus 0.78 | 100x1 10 1.0 + ]
18 | 70. 2| Right panophthalmitis Staph. epiderm.| 3.13 50%2 10 1.0 + injectegi
pain

19 | 39.38 " Klebsiella 1.56 50% 2 7 0.7 — -

Staph. epiderm.| 0.78

20 | 62. 2| Right socket infection Staph. epiderm.| 0.78 | 100X1 7 0.7 + 1

21 | 65.3 " " 0.39 | 100x1 8 0.8 + "

22 [29.8 " Ps. aeruginosa | 3.13 50X 2 7 0.7 + "
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TR o

BRI Ps. aeruginosa RRHIhicdb DTH
%o 0.5% DKB KEHICIIRBESR LTIV Iani D,
1[E 100mg 1 H 1EHFET &L, 6 HE FTIERED
b OYFRITABEER & 75 D Eixad: L is o TEROH
EH Kl

AT L Ps. aeruginosa, Staph. aureus I8 L0
Gram(—) BEXBEXAELTHLDT, Whi 0.5%
DKB AR b OCKETEHORTHESR, 1H 100
mg HERI{TIe Do Ps. aeruginosa, Gram(—) BB
IR L2 fliciy, ARBBIITRAOHHEALT,
DKB i3 B fEf Lo

£BRERED 2 Fd, 160 Staph. epidermidis » ¥
Wl 7%h, DKB 0FF, &&ftHR5CX>T 10 H
BRENR DN, D 15 Klebsiella, Staph.
epidermidis DR G RYT DKB 1 IEF)TH D0

RE YT FhFh Staph. epidermidis 35 X 0% Ps.
aeruginosa KM L7cd DT, BT 0.5% DKBfR
BHEZEAL, £FWc 18 100mg FFELT, 26&
LIREARESWTHEEL, LIBRIX 7~8 HBRIX
LTHEEL T3,

Bk, & 22 fld, BHEROESELRLd D4
BldBo WThdESEFIETEIRE T, LoD
TUAF—RIEE, BERLDOIX 1M AShihD
Teo fods, BEMMNTHU EbehiBR 0.78 ~
1.08 #HEL 6 EEFI2WT, GOT, GPT, BUN
DRER L O MBFEMRELRIT Lok, BB TR
W HBRE DI,

D EDERSRE Y —ERR Licd D3, Table 5 Th
bo E&h 5, A% 10, %5 B L OER) 2 T, E3p,
B DT 15 B, FEHFIL 68.2% Tholo

Ll EDR#EA 5, DKB ik &@EOR(LIRECR LT, 1
[8] 50~100mg, 1 H 1~2 BIFHER X 2 THEFLEEHN
BHID LN b DT, &I Ps. aeruginosa

Table 5 Clinical effects of DKB

Diagnosis I\ZZ'S:: Effects
H|+|x£] =
External hordeolum 10 3| 4| 3
Blepharitis 1 1
Acute dacryocystitis 1 1
Chronic dacryocystitis 1
Corneal ulcer 4 1| 1] 1
Panophthalmitis 2 1 1
Socket infection 3 1
Total 22 5/10| 5| 2

HEREBIEC 3 S h iR e Rl 13, FFHOHRE
BIERAEETELLIDE WX 5o

5%, WEROTBEEERARICMZOhIXEHFH

AR THB LE L bR
s 3 (o

DKB #[RREUECEHEIREFR T 5 IcdicfTisol, 2,
3 DEBMER O CCEREE L ENThE, Tok
BHILHo

1) #ERFHCHT S DKB o/ NEERIERE R,
KOCH-WEEKS & 6.25mcg/ml, MORAX-AXENFELD &
0.09~0.39mcg/ml, fiZsEkES 3.13~12.5mcg/ml, &
77 Y —5 0.09~0.19mcg/ml, #E 0.78mcg/ml, v
VY IRE 6.25~25mcg/ml, 7 ¥ v ERE 0.05~1.56
mcg/ml, FFEE 1.56~3.13mcg/ml TH D70

2) FEIR4SBED Staph. aureus 40 #fix, DKB o
0.39~25mcg/ml TRZH:%ERL, 51FK 78% 1% 1.56
meg/ml LT CREXHEIEE i,

3) [EEKBED Ps. aeruginosa 28 #kix, 1.56~12.5
meg/ml OEEHCKEZHSMERL, 14 B, 50% »°
1.56 mcg/ml 2> T peak #Hdi,

4) EERA 241 50mg 1 BIFFEL B mhiRE
1%, 30 F#ic peak #/R LT 8.6mcg/ml DEEE IR
L, DSHERT e LT 6 kg4 0.4meg/
ml THok,

5) BRABT

RERAVAERT, 20mg/ke 1 @EGESTTEK
P 2 F5fH#% peak fE 3.5mcg/ml 2785 h, 6KRY
#% 2.1mcg/ml R Ui, 2RERIBICET B IR AL
Bk, AURES, BRERAEE S PBELCEFABITLRD
oo

0.5% K&W, 57545 EEBCLD, FEAANL
BEBACBTEEYIER L, 2Ok T, B
HRATBEBANOBTIIAL R WA, HEE, ARCHE
BENEADL N,

5mg/0.5ml FEETHEH, 1/2~1 BERCTRTE K~
1% 11~62. 2meg/ml DFBREHIEH S iz, 1RRIH%IC
BT 3EEBANOBTI, ARTARCEBENEDS
H, BERATCIBITHALR,

6) TRESER

R RIR AR ERANCRIE S B - R EE T ARERC
R LT, DKB TR X 3 GEEREYT S &,
HBECHLES LWBERGERRD b,

7) FRIRSEBRE LT, AERE 10 41, REREY &
HIREES, BHRTEX 16, AREE 46, £RKRE2
Bl XOMERG 3 GO 22 flest L ¢, DKB1[@
50~100mg, 1H 1~2 EHELT, 15 fl, 68.2% i
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B TH DI X 3
8) BIFA&ELT, 22 fiF 4 flcESFRERALR 1) =HEF, KAEXR, BREZ, PIIEETF:
N, FOMT UAE — RIS, BSOS Kanamycin ®RBHIEH, Chemotherapy 11.
BB s ot Suppl. : 37~42, 1963.
_ - =° _ _ ~ 2) =EEF, KBEX FREXE SHIEHE =B/
EERFAFHERO Y, IRMEEHL, HERA HEF : Aminodeoxykanamycin oD RBRIEH.
ORGEE ST BEMEK. K. eBilBELETFET, Chemotherapy 17 : 1852~1856, 1969.
ARTOEFIZE 19 EMLEEEFLHALAZRIRS 3) =EKE, KAIEX, AEXE S$HEHE BF
Fovtivya] RTREL R, B F : Gentamicin OEB LK, BHARCE

T 55 H. Chemotherapy 15 : 437~445, 1967.

OPHTHALMIC USE OF 3,4-DIDEOXYKANAMYCIN B

Masao Oisni, Masao Imar, Takako Takanasui and TAkeETovo NAKATSUE

Department of Ophthalmology, Niigata University School of Medicine

The bacterial and clinical experiments for ophthalmic use of 3’,4’-dideoxykanamycin B (DKB) were
performed.

These results were summarized as follows.

1) Minimum inhibitory concentrations of DKB for various organisms in ocular infection were
6.25 mcg/ml for KOCH-WEEKS bacillus, 0.09~0.39 mcg/ml for MORAX-AXENFELD diplobacillus, 3.13
~12.5 mcg/ml for Pneumococcus, 0.09~0.19 mcg/ml for C. diphtheriae, 0.78 mcg/ml for Gonococcus,
6.25~25 mcg/ml for Streptococcus, 0.05~1.56 mcg/ml for Staphylococcus and 1.56~3.13 mcg/ml for Ps.
aeruginosa. '

2) The sensitivity for 40 strains of Staphylococcus aureus was in the range of 0.39~25mcg/ml of
DKB, and almost of them were in 1.56 mcg/ml.

3) Twenty-eight strains of Ps. aeruginosa were sensitive at 1.56~12.5 mcg/ml with the peak of
distribution at 1.56 mcg/ml.

4) The peak of blood level (8.6 mcg/ml) after intramuscular injection of 50mg DKB at a dose was
attained in half an hour, and reduced relatively quickly in 6 hours.

5) The ocular penetration of DKB in the rabbit eye was studied following local and systemic appli-
cation.

The penetration level into the outer parts of the eye was the highest after subconjunctival injection,
followed by intramuscular injection and instillation.

In the inner parts of the eye, the ocular tissue concentration was higher following intramuscular
injection and subconjunctival injection, instillation.

6) The treatment of experimental Pseudomonas keratitis in the rabbit eye with subconjunctival
injection of DKB was revealed excellent effect in comparison with the control eye (normal saline
injection). )

7) Various ocular suppurative disease, such as external hordeolum, blepharitis, acute and chronic
dacryocystitis, corneal ulcer and panophthalmitis were well cured by DKB treatment, intramuscular
inject As a ion of 50~100 mg at a dose once or twice a day.

8) As a side effect, 4 cases out of 20 cases complained of pain at injection site, and the other
serious side effects, such as allergic reaction, were not observed.



