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ABBREVIATIONS USED*

RS-AZ-27 Ain Shams-isolate No. 27.

ATP Adenosine triphosphate.

D.p. Bolling point.

B. subtilis Bacillus subtilis.

C Degree centigrade.

l4C Carbon 14.

Ci Curie.

Cm Centimetre.

CPM Count per minute.

DNA Deoxyribonucleic acid.

E. coli Escherichia coli.

e.q. For example.

Fig. Figure.

g Gramme .

3H Tritium.

My Inosine monophosphate.

IR Infrared.

kg Kilogramme.

LD50 Lethal dose killing 50% of the number of test
animals.

leg. Logarithmic.

M Molar.

mCi Milli Curie.

MIC Minimum inhibitory concentration.

mmole Millimole.

mm Millimetre.

myg Milligramme.

m~ RNA Messenger ribonucleic acid.
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min.
N
U
No.
P.
C.D.

P.chrysegenum

Minute.
Normality.
Millimicron.
Number.

Page

Optical density.

Penicillium chrysogenum,

P-P

5pP.
s5=RMNL

5t. aurgcus

Fyrophosphate.
Retardation factor.
Ribonucleic acid.
Round per minute.

Streptomyces.

Species.
Scluble rikonucleic acid.

Staphylococcus dursus.

5. typhosa Salmonella typhosa.

TCA Trichlorcacetic acid.

TLC Thin layer c¢hromatography.
+—RNA Transfer ribonucleic acid.
ucCi Micro Curie.

Unp Uridine diphocsphate.

ug Microgramme .

ul Microlitre.

UTP Uridine triphosphate,

uv Ultraviolet.

Vv Volume.

v/ Volume per volume.

¥ 3~ Official abbreviations cited in "Current therapy" {(19792}.

Edited by Howard H.; Cohn W.B.Saunders Company/FPhiladelphia/

London/ Toronto. page. 914.

Central Library - Ain Shams University



1I-

CONTENTS

PREFACE . i et s s st ccsssaanmnsmesonmnasrasn cheraece e, .
I- THTRODUCTION & it i st et m s s s s mmesaasacensasesnasnnssnsnssens
ITI-MATERIALS AND METHODS ...ttt is c s s ras s e mearasasssen~a
1- Cultures Usad ...t ettt annnnsanaanaanasanss eemaas
2- Malntenance Of Cultures ... ..o ieitriseseoatsnrasanna
3- Isclaticon Technigque ....o--u..n o a e e Cheracc e
4- Growing Of The Isolated Streptomyces ......veeciaraneran

G- Testing The Antimicrobial Activities Of The

Different Isclated Strains Of Actinomycetes.....cevao ..
6- Tracing The Constituents Of The Antibiotic AS-A%-27 ....
7- Quantitative Estimation 0f Organic—,

Amino Acids And Sugars In AS-AZX-27 Hydrolyzate ....----.
8- Effect Of The Antibiotic AS5-AZ-27 On

The Contents Of Bacillus subtilis Macromolecules ......
5- Effect COf The Antibiotic AS-AZ-27 On The Release

Of Materials Absorbing UV Light at 260 nm From

B. subtilis Cells ......-.... Cereeaaaaena e e
10~ Effect Of The Antibiotic AS5-AZ-27 On B. subtilis

Protoplasts (.. ier it it st e e b r e et
1l- Effect Of The Antibiotic AS-AZ-27 On The

Biosynthesis Of B. subtilis Macromolecules ...... PR
12— Metabolic Changes Induced By The Antibiotic

AS-A7-27 In Metabolism Solution Of B, subtilis Cells....

RESULTS AND DISCUSSION . on it rmcosvassnsrsscnnnnnaana -

1- Antagonistic Properties Of The Isclated Streptomyces....

2- Morphological, Culture, Biochemical, Physiclogical
Characteristics And Classification Of The Selected

Streptomyces AS-—AZ—27 ... icersenansrtcannserenas .

Central Library - Ain Shams University

41

45

55

56

57

Gl

62
62



3- Production, Extraction And Purification
Cf The Antibiotic AS5-AZ-27 @i ereacnnnn
4- Physical, Chemical &nd Biological
Properties Of The Antibioctic AS-aY-27 ........
5- Studies Cn The Mode Gf Action OFf
The Antibilotic AS-AZ-27 ... i ie i iiieenianenna
a- Effect of AS-AZ-27 on the growth
of B, subtilis cells .....vivevsrencnnnannna
b— Effect of AS-AZ-27 on the contents
of B, subtilis macromolecules ..... Paar
c— Effect of AS-A¥Y-27 on the release
of materials absorbing UV light at

260 nm from B. subtilis cells .............

......

------

------

d- Effect of AS-AF-27 on B. subtilis protoplasts.....

e- Effect of AS5-AZ-27 on the rate of
synthesis of B. subtilis macromolecules.....
f- Metabolic changes induced by

AS-AZ-27 in metabolism solution

of B. subtilis cells ...... Ciaer et .
IV— SUMMARY .. .. ...t iiincinnnnn- e et e e e
V- REFERENCES ... ..t irnaarasasasenen Vh s e e

VI- ARABIC SUMMARY

Central Library - Ain Shams University

------

------

Page

B8G

B3

87

87

87

20

ELY,

51

92

95

27



FPREFACE

A research project was started many yvears ago, to isoclate
actinomycetes from the secil of the Middle East. The isclated
organisms were then subjected fo a screening program to appraise
their antagonistic properties against microkial growth. Subse -
guently, trials to isclate the antimicreobial agents and determine
their physical, chemical and biclogical properties were conducted,
The following new antiblotics were isclated in our lakoratory @
polychlorosubtilin, gluconimycin, ferramidochleoromycin ( FACM ],
polyketoacideomycin (PKAM }, negabillin, AS-K-753, hodydamycin ,
yemenimycin, kuwaitimycin, nilemycin, cairemycin B and staphycoc~

comycin [ SCM ).

Rmong the various workers engaged in this project, the author

isclated nearly 500 pure Streptomyces cultures from soil samples

collected from the ARARDE REFUBLIC OF EGYPT. The potentialities of
these isolates as antibiotic producers were examined. Out of this
cellection 100 isclates which possessed antagonistic properties
were selected and were given serial numbers from 1 -~ LOO, The

isplate number 27 was selected for further studies due to its
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highest antimicrobial activity mainly against Gram-positive bacteria

and given the name Streptomyces AS-AZ-27.

Morphological, culture, biochemical and physiclogical characte-
ristics for the isclate MNo. 27 were studied, and accordingly S.
AS-AY-27 could be classified as a new strain belonging to the series

ervthrochromogenes.

The antibioctic produced by the isoclate was then separated and
purified. ©On chemical analysis, the antikiotic AS-A7-27 was found
to contain C, H, N, ¢ and Fe. &nalysis of the acid hydrolytic
product revealed the presence of six amine acids namely:- aspartic
acid, alanine, lysine, wvaline, leucine and phenylalanine. Therefore,
it could be classified as a new member of the iron containing poly-

peptide antibiotics.

Finally, the mechanism by which the antibictic AS-AE-27 inhi-
bited the growth of B. subtilis icc was studied by both colourimet-
ric techniques and by measuring the rate of incorporation of appro-

priate radicactive precursors into cellular macromolecules,
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I- INTRODUCTION
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INTROBUCTION

Nowadays, antimicrobial drugs play a large part in the control
of infection. The use of these drugs is almost entirely a develop-

ment of this Century.

Antibictics are anti-infective agents of biolegical origin which
interfere with the growth cr other metabolic activities of organisms,
have been known for many years. But it was the discovery of penicil-
lin by Fleming in 1928 and its eventually successful use and large
scale commercial producticn in 1941-194% that provided the impetus
to the modern intensive study of antibiotics. In common parlance the
term has become restricted to substances interfering with biclogical
activities of pathogenic microorganisms.

The term antibicosis was firstly used by Vuillemin{l} in 1889
to describe a type of association in which cone living creature was

destroying ancther in order to sustain its own life,

The term antibiotic was introduced by Waksman et QL.,1942(23tO

designate a chemical substance of micrcbial origin which has the
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property to inhikit the growth of microorganisms, bacteriostatic.

{3}

Waksman in 1947 added that an antibiotic might also destroy

bhacteria and other microorganism, i.e. bactericidal.

{4}

Umezawa introduced the following definition: "Antibiotics
are chemical substances which are produced by microocrganisms and
have the capacity in dilute solutions to inhibit the growth of the
other microcrganisms and in some situations to destroy them'.

{2}

Waksman et al. in 1942 reported that antibictic producing
actinomycetes are widely distributed in nature especially in soils
and composts. The antagonistic forms were found to belong to the

genus Streptomyces.

(5-8)

Many investigators examening thousands of soil samples
had found that some microorganisms which produce certain antibiotics
were extremely common. Actincmycetes elaborating streptothricin,

chloramphenicol, actinomycin and xanthomycin like antibioctics have

a world wide distribution.

The differential susceptibility of varicus species of micro-
organisms to a given antikblotic permits the construction of a
bacterial "spectrum” for the antiblotic, in which the relative ef-

fectiveness is determined for a standardized series of test organisms,
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Such a spectrum may be useful in comparing two supposedly: identical
or dissimilar antibiotics and in comparing synthetic compounds or

derivatives with the naturally occuring antibiotics.

Classification of the antibiotics would be very useful for integ-
rating descriptions of new antibictics with the chemical classes or
groups to which they belong. Classification of antibiotics is a
difficult problem due to the incomplete information about hewly
isvlated members. In practice, antibiotics were characterized by
their chemical and physicochemical properties, their biclogical act-
ivities, toxicity and their mode of action.

{2}

Waksman and Lechevalier were the first to suggest a key for
the classificaticn of the antibiotics produced by actinomycetes.
Their suggestion was based on the elementary composition of the anti~
biotic, its light aksorption in U.V. and I.R. spectra, as well as

its microbial and antitumour activities.

(10,11}

Kerzybiski et al. classified antibiotics according to

their antimicrobkial and antitumour activities as well as their origin.

(12)

Umezawa in 1964 gave a detailed description of the physico-
chemical characteristics, biogenesis and mode of action of the

isolated antibioctics.
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(13}

In 1971, Sensi and Corconelli stated that a chemical system
of classification of antibiotics is rather impossible to formulate
at present due to lack of information about the chemical structures
of numercus antibiotics.

{14)

Berdy in 1972 introduced a new classification of antibiotics

based on their chemical structure, which raises a number of special

(14)

problems. Berdy classified antibictic families according to the

following nihe principal constituents:-

I- CARBOHYDRATE ANTIBIOTICS

A— Pure saccharides:-

1- Mono-_and disaccharides:- amonyg which streptozotocin{lj'l6j pro-

duced by 8. achromogenes strongly inhibited both Gram positive and

Gram negative bacteria.

statolon(l?}, an antiviral substance, produced by Penicillium

. . 1
stoloniferum and mannan produced by Saccharomyces cerv151ae{ 8}.

produced by 8. griseus and S. sgectabilis{lg}

respectively, both
antibiotics inhibit the growth of Gram positive and Gram negative

bacteria.
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