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Streptomycetes are known to be prolv.osrs of many val-
nable hiologically aclive substances. Morc than 2000 anti-
hiotics have been isolated from streptomycetes and a good
nmumber of these antibiotics have found wide phamaceutical
and clinical application. Species of this group of micro-
organisms produose different enzymes, pigments, vitemins,growth

promoting substances and toxins.

The search for prrducers of new antibiotics led to the
isolation and dceseription of many new species of the genus
Streptomyccs. Certain interest was dirceted towards the

gstudy of pigmonted isolates and spoceices.

The subjoet of this thesis is the study of a group of

n

3 igolates of violet stropbomycetes isclated from Egyptien
coils. The study deals with the morphologicaljcultural,
sivaiolopical snd antimicrobial characteristics of this srouap.

Taxoncmical studies of the cultures and identification of

toir cigments are includod.
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INTRODUCTION

Higtorical Backgrounts:

The actinonycetes are generally recoauized fo represent
a large and heterogencus group of microorganisns comprising
several familics, genera and numerous species ( Krassilnikov,
1970; Waksman, 1959 ). The first acquantance of man with
actinonycctes dates back to the year 1875, when Cohn descr-
ibed a branchine filamentovs organism, which ho found in tho
toar duct »f a human eye. Iatcor nany ropérts wore nade on
the isolation of sinilar organisnms from infected tissues of
animals and was ( Harz, 1878; Israel, 1879, 1884 ).

With the start of the 20th century actinonycetes were
found to occur in the soil,and several cultures were isolated
fron soil, compost and meny other natural substrates (Globig,
16898 Beijerineci, 1000; Waksuan, 1916; Kralnsky, 1914;
Krossilnikov, 1938 ). The abundance and distribution of
aetinoaycetes in Egyptian scoils was studied by Krassilnikcv

2ol drssein 1965 ; Naguib, Hussein and Zahran, 1973.

Wegenun ¢t 51.(1943) created the gerus Strephomyees to
scparato certain serobic saprophytic aerial mycelium producing
actinnayectes fron the rest of the gonera of the orxder Acuii-
uyeetales. Starting fronm the year 1940 nmicrobiologists suo-

ncedad t5 nbscrve that Actinonycotes and especialiy spoelos
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o1 thne renus Streuvtonyeces e capable of producing exbromiiy
valuablo biologically sctive substances of which the most
irparkoat are antiblotice, cnzymes, vitanins, growth stirmmai-
ators, pighents, toxins che., ( Krassilnikow, 1973jWaksuan,

1959 ).

A review of the available literature inciuding bio-
logical characteristics, biochemical activitics, as well as
taxoron™ and identification ¢f species of tiic genus

streptonyces is given in the followling pages.
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T, SIGLOGICAL CUARADTER.OUIIE  OF  GFECIES  0F il . ol w

ST AEETOMYCES

1} Morphological Charscteristics

[

The spores of species of the genus Streptonyces waen
transforred $o a fresh medium germinate after 8 - 12 hours
giving onc or morc germ tubes. The. 1o i giew in lengsh to
give a nct-like filamentous branching mycelium. The hyphae
of this mycelium arc of two types, one prostrate foming
substrate myceliun, the other erect foming agrigT.mycelium.
The sporophorcs of stropbonyces differ greatly in their
structure. Some are straight, long or short, others zre
curved or spiral with various degrecs of curvature. The
number of whorls or turns of the spiral gporophorecs may be
fyrom L to 20. The branching of the sporophorcs 1is comgonly
sonopodial , however certain specles show typical vertiell~
1nte btype of branchimg of gporophores ( Krassilnikov, 1970:

Prighon, Hesscltine ond Benedict, 1958:; Waksoan, 1959 ).

A detailed sbudy of the noturce of the sporcs and
sporo formation in the genus Streptonyces had been nade by
Jenson ( 1930 ) and norc rocently by flalg, Beutelspachern,
Tiater, and Segler-Holzweigsig ( 1952 ), Floig and Kubzver
( 1954 ), Vernon ( 1955 ). The spores may be spherical ,
oval or eylindrieal. The shape, slze and colounr of spownes

cre craracteristic of the spoecics. Krlss, Rudire and lsoooow
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wera hhe Tioot b img Lot ron o
tre skody of too spores of Stroptomyecs speeirs. Thooo

PR

ot dioe were felliwed by tho work of Carvajal | 194%
Bringman { 1951 ), Fleig et al. { 1952, /oo Voropd Wiailg wod
Kiatznor ( 1953 ), Baldacei and Grein ( 1255 ), Greln {1955),
Vernon { 1955 ), Corbaz, gt ak. ( 1957 ) 5 Eoiliiger of
al. ( 1958 o;b } , Enghusen ( 1955 ), Nikitina ( 1956 )3
Preobrajenckaya, Kudrina, Maksimova, Syeshnikova and Blcarkaya
( 1960 ). These studies showed that the surface of Strepto-
myces Sporce may be emooth, spiny, denty, warty or covered

with long or short hairs.

2 2) cultural Characteristics

According to Henrici ( 1947 ), Streptomyces species
forn mrface colonies on solid media that are almost cartil-
agenous in congistency and adhere strongly to the substratunm.
The - cnlonies are usually covered with aerial mycelium

hich may be long or chorb.
fd

The majority of spacies of the genus Streptomyces
rroduse colour=d aerial pveelium. The colourabion rangos
fyoi wnite. gawer, yellow, orange, red, roce. Toavander, bioo
s~cnn, brown and blacin. Maay gpocics prodane o funred Chus

erb ot o mycelium. Glouration is ususlly i Mo G0

fopartion of ont or more coloured embgtonocs il are cooctod
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1ular--clouring only the cells, or water soluble-cexocoliula :-

ceionring both cvlle and media ( Krassilnikow, 1997 ).

It is impossible to find a univers o medium which
would suffice the regquirements of all Strecionyses specilcs
as they vary greatly in thelr mtritional requivements., Con-
sequently media which are suitable for a group of species

ray be unsuitable for the growth of other egpscies.

pifferent sebs of media were guggest2d for culiure des-
criptions ( Krassilnikov, 1968; Gauze et al., 1957; Pridhan,
Anderson, Foley, ILindenfelser, Hesseltine and Eenediet, 1957;
Waksman, 1959 ). Thc lack of aniversal set of media led to
the accurulation of uncomparable descriptions of cultures and
gpecics which, in turn led to great confusion in the tax-
onony of Streptomyres specics. Tudrina et al ( 1964 ) car-
yicd o cenparciive study of the suitability of 8 nubxicnt
rodie for the doscripéion of cultural properbies of 496 strepto~
ryecs culbaren. “hey came to the conclusion that the
applied nedia were non-ecuivalent for cultural studies .
o f +ae nost Fuavourable -ndia were Gauze No. 1 agar and

Woooesinikov Sl &0ar.

Taysiologiecal Charactexisiicsg

snecies of the gemms gpreptomyces represun. & fainly
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saromne syebtom G IToning greatoy 1

ieal and bioechemical noitivitics. These differences obe SRcIEES

tagotihnor with other choracters - for the determination of

AW

the spocics of hLe gerus ( Waksnan, 1900 Tiege, LG92L

Kregsilnikov, 1928 ).

[&]

The propexrty of Streptomycetes to hydrclyse proteins
waes mentioned by early investigators ( Nadeon, 1903; Minter,
1913 Wekemen, 1919; Ileske, 1921; Krassilailew, 1938 ). The
ability of some species of Streptomycetes to uvndergo certain
chcmical changes while gvowing on nilk-media ( coazulation,
peptonization, pi changes, or formation of colours Y or on
golutin nodia ( liguefaction , formation of pignonts ) were
need in the identification of Strepbtonyeces speeles {(Waksnman,
1916; Iicske, 1921; Jensen, 1930; Krassilnikov, 1938; Stapps
1953; Gordon & Smith, 1955; Kutzner, 1956 ).

5one species of Svreptomyeetes can roduce nitrate to

witeitbos and this property was uscd also in speeies identif-

joohion { ¥raoesky , 12145 tnter, 1913 Wekaan, 1919
Cimske, 197L: Deaost dikowv, 1938 ).
e by ol aoos spanies on apootbonTeoten Lo

coor shripo deooupusiag its collulose 2 bery wns sag-

pested as a eritorion in gpeeics differontintion { omin ')
191la: rousek, 1932; Valkesnoan, 1519 Liegke, 2020 o aunla

1933 .
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"e Formaticn of w-lanin pignents is ororoeberisgti o

—anr Stroptomyecs species.  These pigments are ¢1.n o
St an proteinaceous wedia, however fow apocliecs produced

ek b

cach picments on synthetic media ( Kraseilnilov, 1970 ). 0cme
authore tend to use this reaction as an imporbant criterion

in species differentiation ( Waksman, 1959; Krozsilnikov,

1967 Gauze et al,, 1957; HAtter, 1962 ).

The ability of some species of actircmyustes o produce

HoS, on iron-peptone media was also suggested for species

description and characterization ( Tresner nnd Danga. 1958 ).

4 Antagonistic Characteristics

7 Actinomycetes as all other microorganisms are found in
natural substrates in mixed populations and among these popul-

ationg mumerous associations and antagonism ocour. The

antagonistic properblcs of actinomycetes ogainst bacteria ,

rongtg ond fungi were ropoxtcd by many carly investigators
Gnopizdini, 1890 Miller, 1908; Gratia il Ba i, 2he-!

}.c Y 49 tbl Lll [ ng ,(3 f‘?l ) &

T re o Lbs of bhe obudy of the sphaganist Lo syt e
LU yenoreans s dnpond grectly  on two T fors oa) meduan

o itution,ar o type of tost organisms Uragea ity T

Seyts i species may Tail bo show inhibitorr eiloch
ey lb s ed on oyrinobie nedia but they swocted oo do B0
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