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INTRODUCTION

The exestance of the actinomveetes has been recognized
for over a bundred years., For much of this time they were
regarded as an exotic group of organisms with affinities to
botli bhacteria and fungi, However determination of their {ine
slLructure and chomical composition conlirmed thelr prokory-
olic nature, They now constitute the order Actinomycetales
and their removal from the myecclogist's sphere of influence

has been completed (Buchanan, 1817).

The study ol actinomycetes was Initiated in the late
19th  century by workers cxanining discasced material from hu-
mans, animals, or plants. Cohn {1875) first description of
an actinomycete was based upon his study of an organism found
in concreticons o©of the lachrymal ducts and which he named

Streptothrix foersteri. Shortly after this, an organism seen

in a specimen of "Lumpy jaw” of cattle was described as Actinonyces
bhoyis (Harz, 18??j. Other cobservation of actinomycete- like
microbes associated with human or animal infections scon foll-
owed, but their taxonomy and pathogcnicity were confused due
to the lack of pure cultures. Subsequently, actinomycetcs have
proved to be causal agents of many human and animal infections

{Kocard, 1883).

One of the first truly saproplytic actinomycetes to be

detected, was Streptothrix chromogena which was isclated from

soil by Beljerinck (lQDDj. The widespread occcurrence of
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actinomycetes in so0il was demonstrated by Krainsky (1914)
and Waksman and Curtis (1916, 1918}. Over the next 20 years,
¥xnowledge of the ecology of actinomycetes in soll, composts

and other habitates was considerably extended.

Still up till now the taxonomic possition of most gen-
era 0of micromonosporcous actinomycetes is not settled, Bassing
on spore formation Jensen {1931j classified actinomycetes into
two families, possessing the first identified monosporous act-

inomycetes, Micromconospora, in family Actinomycetaceae and

the second family was Proactinomycetaceae,

Waksman and Umbreit (1240} proved ithe above system and
divided actinomyceies into four families depending on mycelial

fornmation and number of spores, They classified Micromonospora

among: Tawily Micromonosporpccoae, Considerablo conlusion was
created when Waksman and Co-workers included a2ll actinomycoiles

with single spores in the genus Micromonospora,

Erassilnikov (1941) also included Lhe monosporic actin-

omycctes forming acrial myeelium in genus Micromonospora so

igneoring the initial descriptions of Thermoactinomyces by

Tsiklinsky (1899}, and Micromonospora Orskoy (1923j

Walksman and Corke (1933) proposed to reintroduce the

generic name Thermoactinomyces to include the thermophilic

forms that show growth at.50°C and above., The majority arc also
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nbhle to grow at lower temperatures, down to 37°C and in some
cases 30°C and relatively few have a restricted growth range

in the higher temperature.

Henssen (1957j proposed to include the monosporous
actinomyeetes among family Streptomycetaceae taking into con-
sideration the thermophilic forms. He classified the genera,

Micromonasporn, Streptomyces, Themmomonospora,  Thormopolyspora

2

Thermoactinomyces, and Pesudonucardia  among family Sireptlom-

yeetaceae depending on presence or abscence of spores on acriat
or substrate mycclium, number of spores, presence of sceptation

on substrate mycelium as well as temperature limite,

Lechevalier et al, (19?1} classified actinomycetes by
using a combination of morphological, physioclogical and chomical
criteria into eipght families, According to their proposed
system they classified the monosporous group amcng three fami-
lies; family Micromonosporaceae, cell wall type II formed no

sporangia to include genus: Micomonaspora, family Thermoact-

inomycetaceae, cell wall type 1II formed no sporangia, to in-

clude the genera Thermoactinomyces sand Microbispora and family

Nocardiaceae, ccll wnll type IV, no myecolie acid but nocard-

iomycolic acid may present, to include the genera Thermomono-—

spora and Micropolyspora,

Cross and Goodfellow (1973) classified the actinomycetes
into ten families, where the monosporous group was classified

into four families depending on presence or absence of aerial
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mycelium, typoe of spores {heat sensitive or heat resistant
cndospores), length ol sporophore and muedicr of spores as well as wall
chemoivpe. They wera 1ncoincedence with Lechovalier et al,{1971Yin the

classification of Tamily Micromonosporacese to include the single genus

Hicrumonospora and  Tamily Nocardiaceae to include Micropolyspora.

They proposed that family Thermoactinomycetaceae, originally
cnunciated by Daldacci and Locel (196G6) and later modified
by Lechevalier and Lechevalier (1970), be limited to those

actinomycetes forming cendospores, Thermoactinomyces. They

alsc proposed family, Thermomonosporaceae to contain certain
genera previously classified in the families Nocardiaceae and
Thermoactinomycetaceac, They suggestedsbls family to include

the gencra Actinomadura, Microbispora, Microtetraspora, Sacch-

aromonospora, and Thermomonospora, Cross and Goodfellow con-

siderced family Thermomonosporaceac to be a family of conven-

ience as it includes organisms with relatively few similarities.

Kuster (19?dj in Bergey's Munual of Determinative Bac-
tericlogy proposcd family Micromonosporaccae to incluode all
Lhe wmonosporic actinomycelos bassing on myclelial [iloments
remain intact, spores formed singly, in pairs or short chains
on either or both aerizland substrate mycelium and cell wall
Type (I1, III or IV which varies with the genus). This family
which originally proposed by Krasilnikow {IBSijas monogeneric,
later Erasilnikov (1964} added other genera, The genera,MNicror-

monospora, Thermoactincomyeces, Actinobifida, Thermomonospora

Microbispora and Micropolyspora, were included in KEuster systom,
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although they have few features in common, and further study
may necessitate a change in the taxonomic position of one

or more genera and several speclies (Kuster, 1974).

These suggested systems depended mainly en morpholo-
gical, physioclogical and biochemical characteristics as well
a5 wnll chemotype. Some of these critoeria were congldered
by some authers as peneric eriteoria and by others as specics
or even family criterin, this cxplain  the confusion found in

classifying actinonycetas generilly and nonosporous actinomy -

cetes o speecially . In the followlng pages~” we will

review at these criteria.

1~ Morphological characteristics

Until recently morphological characteristics were widely
used in identification of actinomycetes. Actinomycetes growth
is made up of branching filaments, producing a mycelium. This
may be of two types, one prostrate, forming a vegetative growth,
sometimes referred to as substrate mycelium; the other, erect
or acriagl myceliwn, The nature of substrate mycelium growth
represents one of the main characteristics of actinomycetes,
This mycelial growth habit has been related to their ability
to break down inscluble organic materials by extracellular
enzymes (Chater and Merrick, 19?9j. Hyphal growth and branch-
’

ing determine the appearance of the myecelium (Prauser, 1976

1378),. The producticn of an aerial mycelium from substrate
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mycelium is influenced by the composition of the growth med-
ium, the incubation temperature and the presence of specific
stimulating compounds (EKalakoutskii and Agre , 1976;Williams
et al., 1976; Chater and Merrick, 1979; Pogell, 1979). The
two mycelia are different ontogenetically, morphologically,
structurally and physiolopically {(Ensign, lQ?Bj. In general
aerial growth appears to be less branched than the substrate
mycelium (Higgins and Silvey, 1966j. derial mycelium develop-
menl usually ceases with the onsct ol sporulation, lytic pro-

pesses also take place in ageing colonies and may play a role

in sporé liberationofsome actlinomyceles (Locel, L1971, 1976).

Among the stable morphological properties essential for
purpose of characterization and classification, the structure
and subseqguent changes in the substrate mycelium and nature
ol acrial mycelium, the naturc ol the sporulating branches or
sporuphores, the size, ithe shape, and surlace of the spores.
These criteria are very important on order or even geniygs levels,
Actinomycetes was classified among order Actinomycetales within
kKingdom Prokaryota into seven families, on morphological basis,
as this order incluies all prokaryotic organisms which form
true branching hyphac {Prauser, 197G, 1978, Clark, 1979; locei
et al, 1982}. A11 memosporous actinomyceies were classified
under one family, family Micromonosporaceae. Morphological cha-
racters as presence or abscnce of aerial mycelium, number and

position of spores as weil as length and branching of sporophores
Central Library - Ain Shams University



play an important role in seprating this family into genera

( Kuster , 1974).

Similarities in the morphcelogy of Thermomonospora

and Thermoactinomyces strains, having a white acrial myce-

lium and single spore on both aerial and substrate mycelium in-

crease the possibility of misidentification which is of a
particular important problem (McCarthy and Cross | 19845 .
Kuster and Loeci {1963, 1964) noted the occurance of pairs

of spores in stralns of Thermomonospora viridis and of

Thermoactinomyecs vulgaris; Lechevalicer and Lechevalier(lQGTj

noted the observation of those strains that morphologically

could be assigned to either the genus Hicropolyspora or Micro-

bispora.

There has been much confusion concerning the producticn

of spures on the primary myccolium, The genera Thermoactinogyoes and

Thermomonospora may be lLaken as an oxample. Henssen { 1857 )

did not mention the presence of spores on the primary mycleium
in either genera. Kuster and Locel (19G3, lﬂﬁdj consider the
production of spores on the primary mycleium as typleal chara-

cter of the genus Thermoactinomyces and lacking in strains of

Thermomonospora .,

The differentiation of genera on the basis of production

of short or long chains of spores is simple in Typical cases

r

but intermediate cases may causce probloms (Kalakoutskii, 1864y,
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