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SCREENING OF ANTIMICROBIAL AND CYTOTOXIC
ACTIVITIES OF SOME ACTINOMYCETES ISOLATED
FROM CONSTRUCTED WETLAND SYSTEM

(3]

Dewedar, A.'; A. Ismail’; L. Khafagi' and M. Talaat®

ABSTRACT

A total of 174 actinomycete cultures were isolated from a constructed biological
water treatment system (BIOWATSYST) established at Abu Attwa station in [s-
mailia city, Egypt and funded by the European Commission Grant No.IC18-CT97-
0163. The isolates were identified to belong to eight genera; Nocardia, Sireptomy-
ces, Intrasporangium, Micromonospera, Nocardioides, Actinomadura, Nocar-
diopsis, and Thermomonospora. They were screened for their antibacterial, antitun-
gal and cytotoxic activities against certain human and plant pathogens. Antimicro-
bial activities were determined by measuring bacterial and fungal growth inhibitions
while cytotoxic activity was studied by using the Artemia salina bicassay. Thirty
two percent of isclated cultures displayed antibacterial activity, 15% displayed anti-
fungal acuvity and 9% displayed cytotoxic activity, Members of genus Strepromyces
has recorded as the most frequent active isolates against tested bacteria (42%) and
fungi (49%). However, the most cytotoxic activity was found with members of ge-
nus Nocardiag (46%). Results evaluated the fact that actinomycetes isolated from
such systems could be considered as promising source for antimicrobial and cyto-
toxic bioactive agents.
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INTRODUCTION suited for growth in the wastewater envi-

ronment either suspended in the wastewa-

Actinomycetes have long been recog-
nized as inhabitants of biological waste-
water treatment systems (Gerardi and
Horsfall 1994). They grow more slowly
than other genera of bacteria found in the
wastewater environment and are usually
present in low numbers relative to other
microorganisms. They possess several
characteristics, which make them well

ter such as in activated ponds or fixed to
the biofilms such as in constructed wet-
lands (Thomsen et ! 2002 and Nielsen
et al 2004). The ecological study of ac-
tinomycetes in various habitats is impor-
tant for the discovery of strains that pro-
duce novel and useful bioactive sub-
stances (Lee and Hwang 2002).
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They wre prokarvotes with extremely
mretzbolic possibiiities and they

WHNLIOUS  subsiances essénbial
i anitbiotics, enzymes
wnunomoduiators (Twoemd et al
1987 and Ckipeva ¢f af 1996). They are
¢ of the most attractive souices of
ciher mulogicalzy aclive substances; such
28 vitamins, alkaloids, plant growth regu-
laters and enzyme inhibitors {Dewedar ef
2! 1977; Brady & Weil 2002 and Saito
et =i 2003). Some= strains were reported io
produce metabolites of different biologi-
cal activities such as cancer-fighting bio-
agents  {German, 2003), antibacterial,
antifungal, cytotoxic, herbicides, pesti-
cides and insecticides (Waugh and Long
20042;.

Antagonistic actinomycetes can pro-
duce antibiotics or ioxic metabolic by-
products that inhibit vegetative growth,
spore germination, or sporulation by the
pathogen: directly parasitize the patho-
gen; or compete with the pathogen for
some limited resource it needs to cause
infections. Another mechanism of bio-
fugical controi that does not require direct
interaction of the antagonists and patho-
gen al the infection site is induced resis-
tance  {Hardy and Sivasithamparam

1995,

Sosio #f al {2004} stated thai actino-
riyceles arg & major source of antibiotics
and  have separated them into three
groups, antifungal antibiotic producers,
aniibacterial - antibiotic  producers and
antitumeor antibiotic produgers.
Moncheva ¢ al (2002) reported strains
of actinomycetes which showed antago-
nistic activity against Grame-positive and
Gram-negative  bacteria. These strains
possessed a broad spectrum of antibacte-
rial activity. They were active against
chinical isolates from the species Staphy-
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lococcus  aurens  and
pneumorice.

Scieniists have found a largs source o
previously unknown strains of actinomy-
ceies tha! may produce chemicals wé"ﬂ
cyiotoxic properiics wiich may promote
antiumor  acdvity.  Neocarzinosiatin
{NCS), the first membey of the enedivne
family of antitumor antibiotics, was
originally discoversd as & macromelece-
far antiiumor antibiotic from the couleers
filtrates of a Strepromyees carzinostaticus
stratn {Ishida ef af 1967).[t, also. was the
discovery of the Calichemicins from &
Micromonospora echinuspora strain (Lee
eé al 1587n and Lee ef al 13587h) and the
esperamicins from an Actinomadurg ver-
rucosospora strain (Golik et al 1989).

The aim of the present stedy is
scicen S0mME  promising  actinomyceies
isolated  from  biological  wastewater
treyment system for antimicrobial and
cytotoxic bigactivities in relation to some
ecological aspects,

bff“’? FGCOCUES

MATERIAL AND METHODS

Water (influent and outlets), gravel,
sand and Phragmites australis root sam-
ples weis woilected from the thiee ireai-
ment beds conlaining deep gravel, B.2
(60 cm depth), deep sand, B.2 (80 cm
depth) and a mixiure of gravei-sand, B.6
(20 ¢m sand + 60 cm gravel) as filling
materials. Water samples were collecte
according o the method described by
American Public Heaith Association,
APHA (1985) while gravel, sand and root
samples were collected according to the
method described by Wollum {1982),
Actinomycates were isolated and subcul-
tured at seasonal iaterval for une year on
starch casein medium according © the
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Activities of some actinomycetes 73

method described by Kuster and Wil-
liams (1964). Incubation was done at 28°
C and 33° C for both mesophilic and
thermophilic isolates respectively. The
isolates were identified to the generic
level according to Bergey's manual of
systematic bacteriology (Williams el af
1989) and Bergey's manual of determina-
tive bacteriology (Holt et af 1994). Anti-
bacterial activity of the isolates was
evaluated by well-agar diffusion method
according to Case and Warner (2001)
against Gram-positive (Bacillus subtilis
NRS-744, Staphylococcus aureus B-767)
and Gram-negative bacteria; (Kiebsiella
prneumoniae B-3522, Proteus vulgaris B-
123, Escherichia coli B-3704, Pseudo-
monas aeruginosa B-23). These isolates
were kindly supplied by the Microbial
Properties Research Unit, National Center
for Agricultural Utilization Research,
Agriculture Research Service, USA.

The antifungal activity of the iso-
lates was proceeded by the disk-agar dif-
fusion method (Acar and Goldstein
1996) using Czapek-Dox (MacFad-
din1985) agar cultures of Fusarium fa-
bae, Alternaria alternata, Batrytis cine-
rea, Sclerotinia sclerotiorum and Rhizoc-
ronia solani as phytopathogenic-tested
fungi and  Sabouraud's  Dextrose
(MacFaddin1985) agar cultures of hu-
man pathogenic yeasts; Candida albicans
and C. pseudotropicalis. These isolates
were kindly supplied by plant pathology
laboratory, Faculty of Science, Suez Ca-
nal University. All the assays were car-
ried out in triplicate and the agar plates
were incubated at 37°C for 48 hours for
bacterial cuitures and 28 °C for 4-7 days
for yeast and fungi, respectively. The
diameters of inhibition zone were meas-
ured in centimeters.

Assay for detection of cytotoxicity ef-
fect was carried out using the brine
shrimp (Artemio saling) bioassay accord-
ing to Svoboda and Hampson (1999).
Brine shrimp eggs obtained were hatched
in sea water supplemented with 6 g/l
dried yeast and oxygenated with an
aquarium pump. After 48 hours incuba-
tion in a warm room (22-29°C), viability
of nauplii was tested. Culture filtrates of
the isolates were applied in concentra-
tions of 10, 30 and100 pl/ml of Artemia
stock medium. The lethal concentration
for 50% mortality after 24 hrs, LDs, has
been used as a criterion for cytotoxicity
{Meyer et al 1982; Mongelli ef al 1996
and Doganca ef al 1997), Artemia stock
medium which containing (45-70) lived
nauplii was used as control. The signifi-
cance of the test lies mainly as an indica-
tor for the possible cytotoxicity of actin-
omycetes or for usage as an insecticide.

RESULTS AND DISSCUSION

The survey procedure resulted in the
isolation of |74 actinomycete cultures
from the constructed biological wastewa-
ter treatment system. They were identi-
fied as belonging to the genera, Nocardia
(96.1x10cfu/mi; approximately 33%),
Streptomyces (89.2 x 10° cfu/ml: ap-
proximately 31%), Intrasporangium (55 .4
x 10° cfu / mi; approximately 19%), Mi-
cromonospora (152 x 10° cfu/ml; ap-
proximately 35%), Nocardioides {(14.9x
10%fwmi; approximately 5%), Actino-
madura (108 x 10° cfw/ml; approxi-
mately 4%), Nocardiopsis (64.6x10*
cfu/ml; approximately 2%) and Thermo-
monospora (61.9 cfu / ml; approximately
0.02%), (Fig. 1). The genera, their nature,
season of isolation, locality and samples
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74 Dewedar; Ismail; Khafagi and Talaat

in addition to antibacterial, antifungal and
cytotoxic activities are given in Table (1).

Actinomycetes are undoubtediy nu-
meroyus in sewage walter environment and
sewage water meatment systems and have
important roles in their decomposition.

The growth of many actinomycetes in
sewage water biological treatment system
may be explained by the fact that they are
able to grow on a wide range of organic
compounds, including recaicitrant sub-
strates, such as fong-chain hydrocarbons,
pesticides, complex aromatic compounds,
and dead microbial biomass, and may
actually be important in the removal of
these compounds (Dewedar et al 1993;
Lacey 1997; Schuppler et al 1998;
Bond ¢t al 1999 and El-Shatoury ef af
2004).

The screening procedure for antim-
icrobial activity revealed that 32% of
total isolates were antibacterial active and
were distinguished as, 18% showed broad
spectrum activities, 9% showed activity
against gram positive bacteria and 5%
showed activity against gram negative
bacteria (Fig.2.a). The antibacterial active
members were belonging to Streptomy-
ces, 42% (23 isolates), Nocardia, 25%
{14 isolates), Actinomadura, 15% (8 iso-
lates), Micromonospora, T% (4 isolates),
Nocardiopsis, 3% (3 isolates), Nocardi-
oides, 4% (2 isolates) and Thermomono-
spora, 2% (one isolate), (Fig. 3.a).

Similar results were obtained by Mar-
tin {1981) and Hosted (2001) who stated
that most of these microbial products
with antimicrobial activity are produced
by members of the family Streptomyceta-
ceae, especially of the genus Streptomy-
ces, and only a few by members of the
families Mycobactcriaceae, Actinoplana-

ceae, Micromonosporaceae, Nocardi-
aceae and Thermoactinomycetaceae.

The screened isoiates for antifungal
activity showed ~15% of total isolates
were active. Of that active group; 8 %
were active against the human pathogens;
Candida albicans and Candida psue-
dotropicals, \% were active against the
phytopathogenic fungi; Fusarium, Alter-
naria, Botrytis, Sclerotina and Rhizocto-
niz and 6% were active against both

-(Fig.2.b). The antifungal active members

were belonging to Streptomyces, 49% {13
isolates), Nocardia, 9% (5 isolates),
Actinomadura, 12% (3 isolates), Nocar-
dioides, 12% (3 isolates) and [ntraspo-
rangium, 8% (2 isolates), (Fig.3.b). El-
Tarabily et al (1996); Waugh & Long
(2002) and Podust ef al (2004) reported
that many hundreds of compounds pro-
duced by actinomycetes show antibacte-
rial and antifungal activities. The metabo-
lites obtained from the actinomycetes are
structurally more diverse and exhibit
more interesting bioactivities compared
to those of plant origin.

Results of the Artemia salina bioassay
showed that 9% of the isolates were ex-
hibited a cytotoxic activity (Fig.2.c). The
active members were belonging to the
genera, Nocardia, 46% {7 isolates), No-
cardiopsis, 27% (4 isolates), Micromono-
spora, 13% (2 isolates), Nocardioides,
T% (one isolatey and Intrasporangium,
7% (one isolate), (Fig.3.c). Gorman
(2003) recorded Salinospora strains to
produce potentially therapeutic chemicals
which strongly inhibited the growth of
some cancer cells from human colon,
lung, and breast tissues. Zheng er al
{2000) isolated actinomycetes from the
surface epidermis and intestines of sea
plants and animals. High percent of them
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Straplo
Nocandia - mﬂ[:ﬂﬂ
33% _"\ { -
Y
Thermamonospora
o Intrasporangium
T 3 19%
28 Actinomadura  Nocardicides ™ 5%,
4% 5%

Fig. 1. Percentage of actinomycete genera (approximately) isolated form the biological
wastewaler treatment system.

()

Phytopathogenic
funoi
1%

{e)

Inactive|
21%

1’.:3,.|'tntmn:l:_..,-"r
9%

Fig. 2. Percentage of actinomycetes (%) activity; (a) antibacterial, (b) antifungal and (c)
CytowoXic activities.
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i)

Srrepromyces Astinamagurs
42% ST 15%
Thermamaonasoors £
o | \_ Nocaria
Micromanaspoma ! nocandigpsis  25%
b MNocardioides %
4%
(k)
Siraplomyces
,lﬂ 49%

Nocardia if
19%
(c)
MNocandia
-
45% Nocardiopsis
2T%

Intrasporangium | | _ Nocardiodes

T Micromonaspora To%

13%

Fig. 3. Members of active actinomycetes genera (%); (a) antibacterial, (b} antifungal
and (¢} Cytotoxic activities
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Table 1. The active actinomycete isolates, nature, season of isolation, {ocality. sample,
antimicrobial activities (diameter of inhibition zone, cm) and ¢ytotoxic activity
{counts of living larva of Arfemia salina)

Antibacterial activity Antifungal sctivity Cytotoxic sctivity
Isolate, No.# N. § B R 1t 38 160
Ba. St KL Pr. . Pe. Es. C! C2 Rk, Bo. Al Fu. 3cl € Toxicity
pl_ gl pt
Weicardiopsis, | T A 2 & 0 L] 1 0 4] (1] 1+ 1) Lt P ] 0 a 3 3 ) Toxic
. |
Wrretrdic . L0 M A 2 ¢ 1% 0 1) u w 0 23 L1 01& {F i 4] 63 355 27 Nan
A sinpmadiera. 18 M A 2 R D LBIE O o O 0O 1 b 0 @4 0O 0 K ST U6 Non
Thermomenosporz2S T A 4 R 1§ 0 0 17 18 0 0 0 0 0 0o a4 0 58 s 2 Nun
Wocardiopsis, 26 T A 4 R ¢4+ 18 0 0 o & 0 o 0 @ o0 &2 A 0 Non
nirasporanginm 34 M A 4 K 0 oo 0 0 28 0 0 @ 0 M 37 3 Noa
Untrasporangivm . 36 M A 4 ¢ 0 a o 4 o 2 0 L] [E It 0 55 40 @ Nun
IStreptomyces. M M A & B 0O 0 N0 o 0 ot 28 1 (LI LR 60 &7 v 25 e Non
Nocordid, Y M A 6 R 0 0 1] [LI ¥ ¢ i 1) 1) Q 1] 0 i+ 25 i} 3] Tovic
Nocardia, b M A 6 R 1S U 0 L& & 1685 & 0 0 0 0 u &85 W 22 Nun
Micromorospora . 41 M A 6 R LT 0 0 0 15 0 0 0 D & 0 0 ¢ A 5 12 Nun
f!repl(lm)‘re& 16 T A4 6 5 15 ¢ 0  +« 8o ¢ 6 0 0 o 0 0 M 59 1 Nun
Sirepeamyces. 47 T A & G 14 0 0o 0 1.& 4 0 O By ¢ o 0 O SR 43 2K Non
WSrrepromices. 49 T A 6 r L5 & 0 15 14 0 @ 0 O 0 o0 0 0 W 3K 36 Nen
Brrepromyees. 52 M W 2 G t§ 2 6 2 &8 0 O UV [ T e U e 1 f;Jun
Actimomadure. 3% M W 2 R 18 0 0 0 1L 4 0 0 0 0 o 0 23 36 W Nan
|an‘pmmyc:x. 64 T W 2 R LT © 0 0 (5 0 00 0 0 0 & 0 o 45 3 1 Non
Strepromyees. 6Y T W 4 § 15 0 Lt ] 0 1] ] 0 i} i} 1] ] }] #7 13 Non
Wreeptamyoes. 79 M W 4 R 15 0 0 L7 15 0 23 LS 1) 1] il ] 4y 35 i Non
|Strepuemnve es, N4 T w 6 G 15 0 o 1 b ] Q i [¢] ) 4] n {4 4490 M 9 4% Nun
Sirepiomycrs. K7 T W 6 ¢ L5 & 0 0 o 0 4 0O 0 O 0 w 0 45 M |5 Non
Wecardindes. 88 MW & G 0 o0 0 o 0 1 4 0 ¢ 0 0 12 35 22X @ Non
Strepromyces. W) M W 6 § 0 a o o ] 0 21 o n & 0 1] 4 X 1] Non
Wocardia. 94 M W 6 5 o4 0 0 60 9 0 0 0 4 0 0 0 0 i 0 i Toxic
Wacnrdio, Y6 M W 6 R 0 1519 16 0 LS 18 0 0 0 0 0 @ 37 3N 0 Nun
Ecﬁnrprrmdum, 97 M W 6 R ISS LS 0 0O O 16 O 46 6 0 o o @ 3 ¥ IS MNun
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Tabie 1. Cont.

Antibacterial activity Antifungal activity Cytnioxic activity
[solate, No.¥ N. 5 B SL LB T
Ba. St KL Pr. Pr. Es. €f C2 Rh. Bo. Al Fu, Sel € Toxicity
Bt b pl
Wacardia, Y% M & + 0 0 0 0 L4 H 0 D 9 0 9 0 G W 35N Non
Nocurdia, 99 M 6 r O LB 0 16 LS O O @& 0 0 0 0 v 44 7 0 Non
Wocardia, 101 M S & O 14 1.5 0 14 0 15 0 0 0 0 0 6 0 37 W® D Nun
Wocardio. 102 M S 2 G o 0 0 ¢ 0 O (B L2 T 0 0 0 0 4% M K Non
Waocurdre. 103 M Sp 2 G 1S LS 1% O 17 LS 9 0 ¢ 0 @4 0 0 3w ® Now
Irrr).'rllﬂ\‘(‘("). 1Rk M Sp 2 G o0 o 0 4 0 0 1 L2 1 LU o0 47 31 Nun
Nocardia, 106 M 5 4 § 0 0 0 0 ¢ 0 0 ¢ 0 0 0 G 0 113 D 0 50 Toxic
Nocardiodes, 107 M S 6 § %3 ¢ 2 ¢ 0 & 29 0 0 O 0 0 t4 39 28 9 Non
Straptomyces, 110 M S5 2 R 0 0 0 0 019 0 0 9o O 0 € 0 40 35 O Non
Nocardia, 111 M Sp 2 A 1918 0 0 1515 0 ¢ ¢ 0o ¢ & 0 37 29 O Non
Nocardia, 112 M 35 4 R 18 0 0 O 0 0 28 0 0 0 0 0 O 45 35 5 Non
Streptomyces. 13 M Sp 6 R 0 0 0 ¢ 0 152t 0 08 O 0 0O O 49 I} 5 Non
Nocardia, 114 M S 2 r 14 15 15 14 1815 ¢ 0 ¢ 0 ¢ O O 47 3 10 Non
Stréplomyces, 116 M S 4 ¢ 0 13 0 0 9 0 2 0 12 0 © 0 O 40 27 O Non
Nocardia, 117 M3 4 r 0 0 0 0 0 0 21 0 0 0 0 0 4 | 0 Taxic
Nacardia, 118 M S8 4 r 25 0 0 0 ¢ 0 Q0 0O 0 0 ¢ 0 0 4 35 3 Non
Straptomycas, 119 M S & r 0 ¢ ¢ 0 ¢ 0 2512 1 ¢ 0 0 0 48 30 0 Non
Nocardiopsss. 120 TS 2 mh ¢ ¢ 0 0 0 0 0 & 0 9 0 0 0 1 0 90 Taxic
Nacardiopsis, 121 TS 2 0 0 0 0 0 € 0 ¢ 0 ¢ 0 0 0 0 4 { a Toxic
Serepramycss. 122 T S5 4 Q0 1351% 23 ¢ 12 ¢ 0 © 0 0 0 0 23 41 30 5§ Non
Nocardicpsis, 124 T S 80 0 ¢ 0 ¢ 0 6 0 ¢ 0 0 0 0 0 1 ¢ O Taoxic
Streptomyces, 125 T 8 2 G115 ¢ ¢ 0 0 0 0 0 0 & 0 0 ¢ 50 45 20 Non
Straptomycas, 127 T S 6 G t8 0 0 0 0 ¢ 3 0 13 ¢ 0 O 0 49 3¢ 5 Non
Naocardiopsis, 128 T S 6 G115 0 0 ¢ 0 O 0 ©0 0 0 0 0 0 42 36 ¢ Non
lActinomadura, 130 T Sp 6 G 14 0 0 t6 14 0 0 0% 0 0 0 0 G 50 40 12 Non
Streptomyces, 132 T Sp 6§ S13519 23 0 .2 0 0 0 ©0 & O O 0O 40 32 O Non
|Actinomadura, 134 T & 6 § 16 0 0 0 ¢ 0 0 0 0 ©0 0 0 O 45 33 20 Nor
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Table 1. Cont,

79

Antibacterial activity Am.ifg ngal activity Cylotoxic activity
Lsolate, No.4 NS B S | 10 e 100
Ba. St KI. Pr. Pr Ex Ci C2 Rﬁ." Bo. Al Fu. Scl € Toxicity
i LN S—

Nocardiopsis, 138 T Sp 4 A 0 17 0 0 0 1.6 0 0 oi 0 0 b 0 44 3 0 Nan
Straplomyces, 140 T S 4 RI16E 0 2 0 0 0 [+ 0% e 0 0 47 43 9 Non
Sweptomyces, 141 T Sp R 14 2 23 0 12 0 0 0 0, O 0 S0 44 15 pon
Streptomyces, 145 T Sp 2 ¢ 14 19 23 0 1.2 0 16 O D'I 4 0 0 Q9 45 W 5 Non
lactinomadura, 146 T S 4 r 14 0 0 0 6 0 0 O UJ 0 0 0 0 4 28 0 Non
Streptomyces. 148 T Sp 8 r 14 0 0 12 0 24 0 O 0 O 8¢ 43 17 Non
lActinormadura, 149 T Sp r 25 0 0 4 ¢ 0 1.2 ¢ 0 0o @ 0 50 3 0 MNen
Micromonaspora , 153 M Sm 4 § 0 0 @ ¢ 0O 0 G O O Q0 Q 0 O 37 2¢ 0O Toxic
Micromonospora 154 M Sm 8 $§ Q0 0 25 0 15 18 O 0 D‘ 0 0 0 & 50 43 15 Nar
Streptemyces, 155 MSm2 R 0 ¢ 0 0 0 0 14 0 OL Q O 0 5 40 32 & Non
lctnomadure, 156 M Sm 2 R 0 1817 0 0 ©O 0 O O 0 O 0 0 47 37 0 Non
‘Nacardia. 157 MSm 2 R 15 0 1714 0 15 0 0 0O 0 O o 0 38 29 7 Non
Streptomyces, 158 MSm & R 3 0 0 0 0 0 0 0 0 0 ¢ 0 0 39 30 O Non
Mocarodes, 159 M Sm 8 R 0O 0 21 0 0 0 1 0 17 0 G 0 0 40 28 0 Non
Nocardig. 161 M Sm g A 0 16 19171316 0 ¢ ¢ 0 & 0 0 &1 32 QO Non
intrasporangium, 162 M Sm 8 R 0 0 0 ¢ O 0 @ 0 O 0 0 O 0 41 20 O Toxic
Nocardia. 163 MSm 6 R 0 ¢ 0 0 @ ¢ ¢ 0 0 O 0 0 ¢ 33 22 O Toxie
Nocardiodes, 165 M3 6 AR ¢ ¢ 0 0 0 Q0 0 0 D‘ ¢ 0 o o M 23 O Toxic
Nocardia, 167 MSmze2 r ¢ ¢ 0 0 0 0 0 ¢ 0 0 O 0 0 42 24 0 Toxie
Micromonospora . 1700 M Sm 4 ¢ O 0 18 0 t2 14 0 O O 0 O 0 0 M 20 O Toxic
Streptamyces, 171 MSm g +r 0 17 0 0 0 0 2 18 1 0 O 0 0 4 28 0 Non
Streptomyces, 172 M Sn & r 0 23 0 0 0 0 0 O 0 0 & O 0 43 32 1 Non
[Nocardia. 173 MSm g + 0 0 0 ¢ 0 0 0 0O O O 0 ° 0 37 1B O Toxic
Micromonospora, 174 M Sm 8¢ r 0 0 2 0 0 15 0 0 ©& 0 0 O Q0 47 31 w0 Non

M.: Nature SP: Spring O outiet waier S¢.: Staphviucaccus anreus C.2 Candida pxendiropicals

S.: Season Sm: Summer G: Gravel KL: Klebyielia prewmonia RE.: Rhizoctonia soloni

B.: 8ed Sk Sample $: Sand Pr.; Proteus vuigaris Ba.: Borytis cinerea

L.: Locality M: Mesophilic - R: Rhizosphere Pr.: Pseudomonas aeruginosa Alt. Altermaria alteraara

Al Autump T: Thermuphilic r: Rhizoplane Es.: Excherichia coli Fu.: Fusatiam fobae

W Winter In: [nlet water Ba.: Baciflus subnlis C.1: Candida aibicans Sc.7 Scleroting sclerotiorum

€ Cuntrd
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displayed a cytotoxic activity. Among all
actinomycetes isolated, the genus Micro-
monospora was found to have the highest
positive rate of induction activity, Ber-
nan et gl {2004) isolated actinomycetes
and found cultures produced potent anti-
tumor activity. One of these isolates is a
novel halophilic Micromonospora. Oku
et al (2003) reported strains of Strepto-
myces, Micromonospora echinospora and
Actinomadura verrucosospora to produce
promising antitumor compounds.

In this study results indicated that, the
LDsy was being less than (0 ui/fml for
most cases and 30 ul/ml for few cases
(Table 1). Similar cytotoxic activities of
actinomyceies were reported by many
authors. Svoboda and Hampson (1999)
had studied the cytotixic activity of 5

volatile oils and had stated the ideal LDy,
was being less than 40 ppm as an indica-
tor for the possible antitumor activity of
the compounds while it was being around
Ippm in case of using as an insecticide.
Also, most of antibacterial, antifungal and
cytotoxic activities were observed in
mesophilic isolates (69.33%) and were
isolated mostly during spring (42%).

The number of active isolates from
different localities and samples that
showing antibacterial, antifungal and/or
cytoioxic activities are given in Table (2).
On the basis of the total numbers of iso-
lates {174), results cleared that 55 actin-
omycete cultures (32%) showed antibac-
terial activity, 26 cultures (15%) exhib-
ited antifungal activity and 15 cultures
(9%} reported cytotoxic activity.

Table 2. Number of isolates have antibacterial, antifungal and cytotoxic activities in the
samples collected from the different localities

Locality Sample No. of active isolates
Antibacterial Antifungal Cytotoxicity

Inlet water 0 0 2
Gravel bed Quilet wa-ter _ 0 0 i
(B.2) Qravel 3 2 0
Rhizosphere . 7 2 0
Rhizoplane 3 2 i
Inlet water 0 Y 0
Sand bed Qutlet water ! 0 0
(B.4) lSand 1 0 2
Rhizosphere 6 3 0
Rhizopiane 4 3 2
Inlet water 0 0 0
Gravel / Sand Qutlet water I t] 1
Bed (B.6) Gravel 5 4 0
Sand 5 2 1
Rhizosphere 10 4 4
Rhizopiane 9 4 l
Total Number 53 26 15

Arab Univ. J. Agric. Sci., 14(1), 2006
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The high numbers of active isolates
from the rhizosphere samples in all lo-
calities may be due to the presence of
plant roots exudates such as amino acids,
simple sugars, and organic acids that pro-
vide a continuous energy supply to
actinomycetes living in that =zone
(Zenova and Zvyagintsev  2(63).
Hatano et al (1993) stated that plants
significantly  affectthe actinomycetes
populations of constructed wetlands by
conducting gases to and from the
sediments through their gas exchange
mechanisms. Oxygenation, however, is
achieved only in areasurrounding the
root. These aerobic zones support some
actinomycetes in such treatment system
{Wetzel, 1993). Results, also, indicated
that some isolates were exhibited either
antibacterial or antifungal activity while
other isolates were exhibited both
antibacterial and antifungal activities. The
most interesting result is that alf the
cytoloxic active isolates, with one
exception only (Nocardia, |17 and No-
cardia, 39), were detected to have no an-
timicrobial activities. The problem is
more complicated and needs further stud-
ies for separation and identification of
these biologically active compounds.
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