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2500
(Fungi)
. . 1877 Pasture Joubert
(anthrax) (bacilli)
(urine)
(Goodman
and Gilman, 1975)
.. 1881 Tyndall
.. 1901 Emmerrich Low (suspension)
Pseudomonas aeruginosa Bacillus anthracis
B. anthracis pycocyanase
Bacillus pycocyaneus
. 1929 Alexander Heming Staphylococcus aureus
1}
Pénicillium notatum
. . 1939 Dubos Bacillus brevis
(gramicidin) (tyrocidin)
Pénicillium  griseofulvum ' (griseofulvin)
. . 1944 Waksman Streptomyces griseus

.. 1945 Bacillus licheniformis



0 nil LULVitjijj 3

1 I »
. 1947 Burkholder Streptomyces  Sp.
(chloramphenicol) (Chloromycetin)
1} Streptomyces venezuelae
. 1948 Streptomyces aureofaciens (aureomycin)
(chlortetracycline)
1949 Streptomyces fradiae
1950  Streptomyces puniceus (viomycin)
' ' Aspergillus tumigatus (ftimigillin)
Entamoeba histolytica
1952 Streptomyces  erythreus (erythromycin)
1953 Streptomyces rimosus (tetracycline)
. 1954 Streptomyces  Sp. (cycloserine)
. 1956 Streptomyces nodusus (amphotericin B)
Streptomyces orientalis (vancomycin)
. 1957 Streptomyces kanamyceticus
Streptomyces mediterranei (rifamycin)
(mycobacteria)

. 1963 Micromonospora purpurea



2.2

and Russel, 1984)

22.1
method)

2.2.2
assay

2.2.3

2.2.4
225
2.2.6
assay

2.3

Umezawa

1 (Vandamme, 1984)

(Hugo

(Microbiological method) (agar diffusion

(immunological  method) hemagglutination inhibition
(Chromatography method)

(Enzymatic method) acetylating radioenzyme assay

(Chemical method) paper electrophoresis assay
(Huorescent assay) fluoreseene quenching

( , 2540)

(aminoglycoside antibiotics)
1957

(biosynthesis)



Deoxystreptamine-containing antibiotics
4.5- disiibstituted

Neomycin, paromomycin, lividomycin, ribostamycin, xylostasin, butirosin and

related substances
4.6- disubstituted

Kanamycin, nebramycin, seldomycin, gentamicin and related substances

Monosubstituted

Destomycin, hygromycin B and related substances

Streptidine  (bluensidine)-containing —antibiotics
Streptomycin and related substances

Actinamine-containing antibiotics
Spectinomycin

Monoaminocyclitol-containing antibiotics

Validamycin, hygromycin A, inosaminomycin, kasugamycin, fortimicin

and related substances

: Vandamme, 1984

231

Nagano Prefecture , Streptomyces kanamyceticus
1957 ( ezawa et &., 1960)

mikakiensis Streptomyces canus

(Abou-Zeid and Issa,1971)

Urezana

Streptomyces



2.3.2 Streptomyces kanamyceticus
. kanamyceticus
1
(branching) (aerial  mycelium)
(sporophores) I
(spiral) (whorl)
(vegetative mycelium) (hyaline)

glucose-asparagine agar
Glycerol-Czapek ¢ agar, Krainsky '
glucose, Asparagine agar, Calcium malate agar, starch plate, Potato plug, Carrot plug, Blood
agar, (Umezawa eta/., 1957)

2.3.3

G l
Glucose-ji-phosphate

myoinasital

2-deoxystreptamine-(P) (2DS)

2-deoxystreptamine-(P)(2DS) + NDP-6-amino-6-deoxy-D-glucose (6AG) +
UDP-3-amino-3-deoxy-D-glucose (3AG)

2
Kanamycin A



2-deoxystreptamine-(P) (2DS) + NDP-2,6-diamino-2,6-dideoxy-D-glucose +
UDP-3-amino-3-deoxy-D-glucose (3AG)

Kanamycin B

2-deoxystreptamine-(P) (2DS) + NDP-glucosamine +
UDP-3-amino-3-deoxy-D-glucose (3AG)

Kanamycin ¢
3AG 2DS 6AG 6AG
(glucosamine) (Umezawa et al., 1968)
(precursor) (paromamine) 4- -( -
- )-2- (4-0-(0t-D-glucosaminyl)-2-deoxystreptamine)
2- (2DS) (Umezawa et al., 1957,1 969)
1

(Umezawna étal.,, 1957, 1968, 1969, 1977, 1986)

2.3.4 nalnn1saangnd (Mode of action)

(multiple  site)

(single site) (Gale et al., 1981) 70S
ribosome-bound acetylphe-tRNA
EFG GIP
2
RNA - (misreading) 5-50
RNA (terminal  sign)
(polypeptide)

(Franklin and Snow, 1989)



10

2.35
3 - - - - -
(3-amino-3-deoxy-D-glucose (3AG)) 2- (2-deoxystreptamine (2DS)
(Golberg et al., 1972) 1
R OH .
¥ OH
. CH,OH O v
. = CH,R,
Ho ‘l lﬂ
BN 5y R g
i % N,
kanosamine H,N

2- deoxystreptamine

Kanamycn A R=NH2 R=CH
Kanamycn B R=NHg, R2=NH2
Kanamycin ¢ R =OH, R2=NH2

1 (Korzybski étal., 1967)



3 (kanamycin A)
C,8H30,N4 6- - - - (6-amino-6-deoxy-D-
glucose (6AG)) (R,= NH2 R2=oh) 263-268
(kanamycin B) CI8H30 10N\s 2, - -2. - -
- (2,6-diamino-2,6-dideoxy-D-giucose) (R,= NHy, Ry= NH2)
170 (Maeda et al., 1958) (kanamycin  C)
CisHss® 11n4 ' 2- -2- - - (2-amino-2-deoxy-D-glucose)
(glucosamine) (R, = OH R2= NH?) 270 (Golberg et
al., 1972)
(Umezawa et al., 1960) 3
(acetone) (ethyl acetate)
(butyl acetate) (ether) (benzene) (petroleum ether)
(Maeda et al., 1958)
(ninhydrin) (Scott, 1969)
Tollens (Umezawa et al., 1960)
(kanamycin hydrochloride)
(methanol)
(ethanol)
(kanamycin sulfate)
253 276

(kanamycin  base)

(Umezawa étal; 1960)



275-280
Kantrex Enterokanamycin  Kanamycin A sulfate Kantrexil

1 (formamide)

30 degradation product

Aminodeoxykanamycin NK1006

(n-butanol) (isoamyl  alcohol)

10
30

(isomer)

12

?) ?

Resistomycin  Kanabristol

275

20
?} Bekamycin

40

(Budavari, 1989; Korzybski et ai, 1967; Schmitz et al., 1958; Umezana et al., 1968;

Umezawa et al.,, 1969)

2.3.6

( , 2538)



I
(ointment) (Umezawa, 1986)
30-35

(prothrombin)

(Goodman and Gilman, 1975)

2.3.7

2371

(gene)

(Goodfellow étal., 1988)

13

(CiaHB) NAXHS04)
(capsule) (solution)
1-2
(Intravenous)
( , 2538)
(ototoxicity)
restibular portion
8
(nephrotoxicity)

(Baltz, 1980; Hopwood et al., 1977)
(Okanishi and Umezawa, 1978)

(cluster)

(promoter)

(Okanishi étal., 1970)
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2.3.7.2
(carbon source)

Streptomyces  kanamyceticus  K2-J

0.75% (meat extract) 0.75 % (peptone) 0.3 % (Nad)
1% (starch) (0lucose)
(maltose) (lactose)
(Umezawa et al, 1960) (2540)
kanamyceticus  UUNNKL
5

(nitrogen  source)

(soybean meal) (cotton
seed meal) (peanut meal) (meat extract) (peptone)
(corn steep liquor) (yeast extract) (NaNOg)
. kanamyceticus K2-J (Umezawa et al., 1960)
0.05 % (KCI) 0.05 % (MgS04.7H20) 0.5 %

(NaCl) 2 %

(Umezawa et al., 1957)
. kanamyceticus  UUNNK1

8
( , 2540) (synthetic media)
(Umezawa et al., 1960)
(Mineral)
. kanamyceticus ATCC 12853
(MgS04.7HD) (KgHPO;
0.4 1.0 (Fe)
(2Zn) 0.25 0.575
(Mo) 0.04
(Mn) (Ca) (Cu)

(Co) (Ni) V)
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(Basak and Majumdar, 1975)

(ZnS04.7HD) (Umezanwa étal; 1960)
2.3.7.3 (precursor)
4- -( - - -
2- ) 2- (2DS) (Umezana étal; 1960;

Golets et al; 1995)
(bioregulator)
- (A-factor) (2-isocapryioyol-3R-hydroxymethyl-Y-butyroiactone)
(Khokhlov and Tovarwa, 1979)

2.3.7.4 (aeration) (agitation)

(Brinbery ¢ tal; 1970)
(liquid paraffin) (soybean
oil) (silicone) (Umezawa et al; 1960)

2.3.7.5
. kanamyceticus
25-35 27-29
(Umezana et al; 1960)

2.3.7.6
7.0 (Majumdar and Majumdar, 1971)
8.0-8.6 (Basak and Majumdar, 1973)
(2540) . kanamyceticus

UUNNKL 8.0-8.6
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2.3.7.7 (Enzyme)

(alkaline phosphatase)

7.0
' EDTA (Basak
and Majumdar, 1978)
2.3.8
2381 (extraction)
. kanamyceticus
(fermentation  broth) (filtrate)
1
2-9
Mycobacterium sp. 607
Bacillus subtilis (Umezawa et al., 1960)
(centrifuge) 4.5-5.0 ( 209
12 50 30 (Umezawa et al.,
1960)
2.3.8.2
(Scott, 1971)
(resin)

(cation exchanger)
(anion exchanger) 2



(polystyrene) -SojH -COOH

? degree  cross-linkage
dvinylbenzene 8
50-X12 !

!
(sephadex) diethylaminoethyl (DEAE)

berzoylated-DEAE (B-DEAE)

—NR3-NH3+
50-X8

carboymetyl (CM)

50-X2

17



Strongly acidic
Cation exchanger

Weakly acidic
Cation exchanger

Weakly basic anion
Exchanger
Strongly basic anion

exchanger

. Scott, 1971

Dowex 50
Amberlite IR-120
Duolite C-20
AminexA- 6

Amberlite IRC- 50
Duolite CC - 3
Dowex 3

Amberlite IR-45
Duolite A-2

Dowex 1x2
Amberlite IRA-400
Duolite A-101

18

(functional  group)

-S03v

-COO Nat*

-N+H (R)2c r

-CHN+(ch33CT



Fixed ions

Mobile counterions

19

Cition echaryr

Fixed ions -

Mobile counterions (+)

2 (Plummer, 1987)

/11—

Louver pH below 6

Start ’/'
Z—N H/--O0OH-

Add mixture to be

separated X" and V"
Adsorption ’/

NHI X"

Elute with CI-

Elution

NH;CI-

i

Regenerate with
al kali

Regeneration /
NH;- - OH"

=

Uncharged at high pH

Fully charged at low pH values
with weakly associated OH*
as counterions

Binds mobile ion X' more
than Y-

X" displaced by CI' from
high salt solution

Resin regenerated with alkali

3 (Plummer, 1987)



20

(Amberlite) IRC-50
(Weakly acidic cation exchanger)

(functional  group) 2

IRC-50 (fortimicin)
(Ckachi et al.,1977) (inosamycin) (Tsunakawa et al., 1985)

(sporaricin) (Deushi et al., 1979) (seWbrryan) (Sato et al., 1977) (sorbistin)
(Tsukura étal; 1976) (Istanrydn) (Okani et al, 1979) (Bohdmycin)

(Saitoh et al, 1988)

IRC-50
HQ) (HgSOj
(NH40H)
IRC-50
200-400 (mesh)
50-100
. -5
IRC-50
(Umezawa et al., 1957; Umezawa et al., 1960)
Umezawa (i1960)
(capacity) IRC-50
1 5-
10 2
1 10-30
IRC-50 ' (impurity)

(activated charcoal) (Umezawa et al., 1960)



Fessenden, 1983)
1
50-90
((NH42 04) 50-90
( nezana et al., 1960)
7.0 N 95
(Urezana et al., 1960)
Urezana
. kanamyeeticus K2-J 65
220
IRC-50
form)
1
' 5
IRC-50
1
10
(vacuum evaporation) 40 5 1

(potency) 350

2

(Fessenden and

(1960)

210
(N
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mo 60
60
80
370
(Umezawa étal” 1960)
IRC-50
(Weinstein and \\egrmen,
1978) IRC-50
6.0
7.0
(sodium dodecyt  benzenesulfbnate)
70
(Dicolite)
100 1
IRC-50
1 7

2.3.9

2.3.9.1 Paper Chromatography (PC)
PC
( Whatman) 1 RC
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(one dimensional PC) 5
20 PC 2 (two dimensional PC)
20 20
( , 2539)
RC (solvent system) 2
(toluene suifonic acid) -
3 R 0 R 0.21-0.26
R 0.3 (Gon 4., 1958)
2.3.9.2 [ (Thin-Layer Chromatography, TLC)
TC RC
open bed PC
5-40 (stationary
phase) (silica gel) (@lumina) (cellulose)
(polyamides) mechanical strength
(binder) (Cas4) 5-10
(detection) TC
(inert)
(charred)
TnC
IC (fluorescence)
T.C
guenching effect
T.C PC R [
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R T.C RC
TC R
1
(binder)
2.
3.
4.
(vapor pressure equilibrium)
TC (
, 2539)
T.C
(adsorbent) (bicautograph) Bacillus
subtilis 4273 3 I 10
(CH3COONH4) 1 | )
R 0.75 0.82 0.84
I -
4:5:2:5 ( ) 2] 0.25 0.16 0.17
H
17 2:1 1
) ' R 0.77 0.80 0.84

(Sato eta/, 1977)

2.3.9.3 (HPLC)
HPLC (mobile phase)
(stationary

phase)
(injector)

(interaction)
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(retention time)

&
1 (elute)
HALC 2
(solute specific detector) (IV visible)
(fluorescence) (eiectrtxhemical)
(mass specific detector) Refractive Index (RI)
(Conductivity)
(sensitivity)
(band spreading)
254
190-325
(nanogram level)
R
(functional group) R

(mass specific response)
! m

(ptccgam)
( , 2537)
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: HALC
(quinolone) (glycopeptide)
(novobiocin) (Jehl et al,
1990)
HPLC
R Reverse phase ion-pair chromatography
15 4.6
c,8 Reverse phase Lichrosorb (mobile phase) 60
40 0.05 (camphosulfonic  acid)
17 1.0 4.1
4 ' ion pairing

(White and Zarembo, 1981 )



R pg

Solvent

Streptomycin A
Kanomycin

Gentamycin

200 259

Neomycin

.

w

5

o__j_?ldect

?

(White and Zarembo, 1981)

1
10

TIME  (min.)

HPLC
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R

' Zipac SCX (37-44 )
1 2
((NHjgPOj 0.01 91 '
(Mavs eta/., 1976)
R
pre-column derivatized
(sisomycin) (tobramycin)
(amikacin) Qy reverse phase 25
0.46 pre column
derivatized (2,4,6-trinitrobenzenesulphonic  acid)
350 0.02
75 (Acetonitrile) 40 :46 : 15 (
) 0.01-0.15
( ) ' 25
35 A)
(B) © : 5 (Gambardella étal., 1985)
HALC
Post-column fluorimetric  detection 3 HS Pellionex
X fluorescene-o-PTH excitation wavelength 375 emission
wavelength 480 K+EDTA 0.01 9.5
(A) ()
6 15

(Mays étal., 1976)
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ATUNS

HLQ §
(Gambardella et al., 1985)
g
A
KANA
B8
T E s 0O
MIN
HLC

(Mays et al., 1976)
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