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The Effect of Antagonistic
Organisms Growth on
Different Media on Wilt Disease Under
Green House Conditions

Abdul-karim S. Alnoimi Abdul - Reda T. Sarhan
Tikrit University Alkadesia University
College ofEducation for Women College of Science.
Dep. of Biology Dep. of Biology
Summary

This study was planned to determine the efficiency of some antagonistic

microorganisms in controlling Fusarium oxysporum.f.sp. Lycopersici wilt disease
of tomato.

The antagonistic microorganisms were as follows:
1. Trichoderma harzanum.
2. Trichoderma pseudokonigii.
3. Penicillium pinophilum.
4. Leuconostoc mesenteroides.
5. Bacillus cereus.

The use of the different media for growing the antagonistic fungi showed
that fungi grow profusely on wheat bran.

The inoculum of T.harzianum from this media showed the best results in

reducing the disease index and the percentage of vascular dicolouration disease

plants and L.mesenteroides reducing the disease index through adding to the soil.
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and AF and OA

singly or

combination (Phillips et al. 1988).

in

TABLE 3. Individual and combined Effects of AF and OA with or without ASB
on Escherichia coli clearance from blood and tissue in broiler chicks.

Decreased bacterial

clearance

AF | OA | ASB Time postinjection (logl0cfu/gm tissue after
(log10cfu/ml blood) 180 min postinjection)
Mg/kg % 60 min 120 min 180 min Liver Spleen
2 j 0 | 0 |5704001g |232¢002 g | 1.02£001 | 4.58+0.02 | 4.90+0.03
g g g
0 | 0 | 05
2.80£0.02 g |23340.02 g | 1.04£0.02 g | . 4.60£0.01 | 4.910.01
g g
25| 0 | 0
3314001 ¢ | 3294001 ¢ |3.19+0.01¢| 5.01£0.03 | 6.03£0.02
b b
251 0 | 05 13001001 d |3.024003 d | 2.87+0.01 | 4.78£0.01 | 5.85£0.01
d d d
T
299+0.02 ¢ |2.8040.01 e | 1.61+0.01 e |4.73£0.03 ¢ | 5.32+0.02¢
0 | 4 | 05 15050001 f |278+0.02 £ | 1.58£0.02 f | 4.60+0.01 £ | 5.30+0.02 f
251 4 | 0 354001 |34940.01 a |3.39£0.01 a|5.11£0.02 a | 6.11+0.01 a
25| 4 | 05 | 3361002 b 3334002 b | 3.24+0.01 |4.97£0.03 ¢ | 6.00£0.02 ¢
b
-a-g Values within columns with no common superscript differ significantly
(p<0.05).

showed increased in poults fed AF and

associated with reduced phagocytic
system has been showed in chicks fed
aflatoxin (Qureshi, 1992). Results of
the % coli challenge study indicated
that poults after 60, 120 and 180 min
postinjection, bacterial clearance rate
in the blood and after 180 min

postinjection in the liver and spleen

OA singly or in combination diets,
that’s indicating that the ability of
these poults to eliminate bacteria from
the blood system was diminished. The

diminished systemic bacterial

clearance  was  associated  with

increased numbers of bacterial colonies

in tissues, indicating that the
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pyruvate,

can be

associated

with

myocardial infarction or with liver

disease (Tietz, 1976).

=

TABLE 2. Individual and combined Effects of AF and OA with or without ASB
on serum Enzyme activities in broiler chicks.

AF | OA | ASB| ALT* XST'" [ EDH> ["rgepiisl  TAp
o U/
0 | 0 | 0 |5504000 |146:031a | 445£1.97 | 10.5+0.15 | 6.3+0.01
a a e a
T
1974014 | 14560262 | 4422.1a | 10.5:02¢ | 6.1+0.01 a
a
251 0 | 0
1044018 | 874042 £ | 35742.9d | 13.5£0.15 | 4.140.01 f
(= (o}
25 10 7} 057 1344 1214084 d | 39242.0¢ | 11.4+0.15 | 4.9£0.01b
0.13¢c d
0 | 4 | 0 | 59002 | 1242098 ¢ | 42146.7b | 14.130.14 | 4.240.01d
b b
T i 3
1624054 | 13040.82b | 422422 b | 11.940.28 | 4.4+0.01 c
b d
25| 4 | 0 | 004014 |814075g | 3884220 | 14.9+021 | 3.8£0.01 g
€ C d
25| 4 | 05 | 55003 |90+055¢ | 392+2.1c | 13.0£0.37 | 4.20.01
d L & d

a-h Values within columns with no common superscript differ significantly (p<0.05).

*ALT - Alanine amino transferase

AST =Aspartate amino transferase.

LDH

= Lactate dehydrogenase.

GGT - Gamma glutamyl transferase.
AP - Alkaline phosphatase.

Systemic bacterial clearance in
pouits fed AF and OA was showed in
table 3. At 60, 120, and 180 min post
injection there were significantly
(p<0.05) higher number of E. coli
colonies in the blood system. Similar
number of E. coli colonies were

observed in tissue homogenecses at

180 min post injection in liver and
spleen, were observed in poults fed AF
and OA in the diet singly or in
combination.

The addition of ASB did not
offer total protection as evidenced by
all values which determined that were

intermediate between those of controls
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251 41 0 | 1494001 |046£0.01¢ | 241423 | 1824043 | 44+1.67 | 78 4173
e a -
25 | 4 105 | 884002 | 0.60£0.02d | 246428 ¢ | 14.4£027 | 5942.06c
d b
a-f Values within columns with no common superscript differ significantly
(p<0.05).
*TP=Total protein, Alb=Albumin, Glu=Glucose, UA=Uric acid,

TG=Triglycerides, Cho=Cholesterols.

A significant decrease of total
protein and albumin with the dietary of
AF and OA singly or in combination
was agreement with Huff et al. (1992),
these results suggest that a reduced
hepatic ~ synthesis may be the
predominant cause of the decreased
concentration of serum protein in the
blood, hypoprotenemia can result
either from a decreased synthesis of
protein or an increased water content,
The increased of uric acid suggest
reduced rates of glomerular filtration
caused by an impaired renal function.
The concentration of  serum
triglycerides and cholesterol was
decieased which may be due to
reduced hepatic synthesis or to greater
cholesterol clearance.

Table 2. Illustrated the effects of
AF and OA individually or in
combination on the enzyme activities
.The enzymes ALT, AST, LDH, and
AP was significantly lower (p<0.05)
except GGT was higher at the poults

was fed diets containing AF or OA
individilally or in combination when
compared with the control group.

The AST,GGT and AP exists as
acytoplasmic and  mitochonderial
enzyme that is most abundant in the
heart, liver and skeletal muscules
(King, 1974). In a clinical sense,
elevated activated normally indicate
myocardial infraction, liver disease or
muscular dystrophy.

The activity of GGT increased
significantly when the birds was fed
with the diet AF and OA singly or in
combination, that’s increased of GGT
in the serum normally can be attributed
to renal, hepatic or pancreas damage
(Tietz, 1976).

The AP activity, normally
associated with estrogenic activity, was
directly related to the proportion of
protein in the diet. Elevated
concentration of serum lactate
dehydrogenase, which catalyzes the

interconversion of lactate and
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previously reported methods (Patten et
al. 1995).

Data were analyzed by the
ANOVA analysis, using the general
linear model of the Statical Analysis
(SAS 2001).

System Institute,

Significant treatment differences were
evaluated using Duncan’s multiple-
range test (Duncan,1955). All
statements of significance are based on

the 0.5 level of probability.

RESULTS AND DISCUSSION

Individual and combined effects
of AF and OA on serum biochemical
values are summarized in table 1.
When the compared with control, total
protein, albumin, glucose, uric acid,
and cholesterol

triglycerides were

significantly lower (p<0.05) for poults

fed diets containing AF and OA
individually and in combination except

the wuric acid was

significantly
fed diets

containing OA alone or combination

increased for poults

with AF over the total 3-wk period of

experiment.

TABLE 1. Individual and combined Effects of AF and OA with or without ASB

on
blood biochemistry in broiler chicks.
AF | O TASB| TP+ Alb Glu UA TG Cho
A
mg/kg % gm/100 ml mg/100 ml
0 101 0 13131002 |12140.01a | 27142.82a | 6.24001d| 105 | 179+1.70
a +1.6a a
0 0 | 05 '
3.1340.02 | 1.1940.01a | 269+2.0a | 6.740.01d | 104+1.4 | 182+14a
a a
2510 | 0
2.3940.01 | 0.7940.01 ¢ | 25042.4d | 5.340.10e | 7141.12 | 12042.1 ¢
C b
25 | 0 | 05 |5614001 |0.9240.01b | 259+1.83 | 5.140.10 | 7140.8 b | 154+0.8 b
b : b e
0 | 4| 0 | 504001 |04940.01e | 25442.1¢ | 18.540.04 | 4940.7d | 77408 ¢
(<] a
0 | 4 105 |,30.001 [0932001 |26142.0b | 1234024 | 62409¢ | 117¢12¢
c b ¢
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desired level of 2.5 mg AF and 4.0 mg
OA/kg of diet (AOAC, 1984). The
Activated sodium bentonite (ASB) was
kindly provided by the state of
Vegetable oil and incorporated into the
appropriate diets at the level of
0.5%.Feed and water were available
for ad labium consumption.

At 21 days of age, five poults per
pen were bled via cardiac puncture.
The serum was collected using corvac
serum  separator  tubes.  Serum
concentration of total protein, albumin,
glucose, uric acid, triglycerides,
cholesterol, alanine aminotransferase

(ALT), aminotransferase

(AST). Lactate dehydrogenase (LDH),

aspartate

y-glutamyl transferase (GGT) and
alkaline phosphatase (AP) were
determine using a clinical chemistry
analyzer according to the
manufacturer’s recommended
procedure (obtained from Rondex
Laboratories Ltd.).

The other five poults were

intravenously injected with 4.0 x10°

E. coli. The amount of E. coli used
was based on pilot experiments, for
this study, a dose was chosen that

showed elimination of

complete
bacteria from circulation but did not

cause severe homodynamic changes,

influencing clearance function. One
milliliter blood was collected from the
jugular vein into heparinized tubes at
60, 120 and 180 min post injection.
Prior to E. coli inoculation, blood
samples from each bird were collected
and checked for the presence of E. coli
in order to insure no preexisting
infection. At 180 min post injection,
poults were killed, and tissue samples
of liver and spleen were taken for
quantitative bacterial determination.
Whole blood samples were serially
diluted with sterile PBS and 100 pl of
each dilution at each time point was
plated into MacConkey agar plates.
Approximately one gram of tissue
sample was homogenized with 5 ml of
sterile PBS. Serial dilution of tissue
suspension (100 pl) was plated onto
MacConkey agar plates. Plates were
then incubated at 37 °c for 18 h, and
number of colonies on the plates were
determined and expressed as E. coli
colony forming units. Each samples
run in duplicate plates. The final
bacterial concentrations were
calculated as the number of colonies
per milliliters of blood and as colonies
per gram of harvested tissue. The
colonies grown on the plates were

confirmed to be E. coli colonies by
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limited success (Anderson, 1983).
Recent approach has been the addition
of non-nutritive sorptive materials to
the diet in order to reduce the
absorption of mycotoxins from the
gastrointestinal  tract. The dietary
additions of bentonite have been
shown to diminish the effects of
aflatoxin and ochratoxin in chicks
(Phillips et al. 1988). Bentonite acts as

an insoluble carrier that nonspecifically

adsorbs molecules, thereby preventing
their adsorption.

Our objectives in this study were
to determine the effects of aflatoxin
and ochratoxin on biochemical blood
values and immunity in chicks and the
effects of activated sodium bentonite
on reducing the toxic effect on these

values.

MATERIALS AND METHODS

In this experiment 160 day-old
male broiler chicks (Fao-bro-1) were
housed in heated starter batteries under
continuos fluorescent lighting. Chicks
were fed a corn soybean meal based
starcer diet obtained from a commercial
mill; it contained 22% crude protein
and 2950 K cal’/kg metabolizable
energy. The chicks were randomly
assigned to the following treatment
groups:

1) Control with 0 mg AF, 0 mg
OA, 0% ASB; 2) 0.05% ASB; 3) 2.5
mg AF/kg of diet; 4) 2.5 mg AF/kg of
diet plus 0.05% ASB; 5) 4 mg OA/kg
of J.et; 6) 4 mg OA/kg of diet plus
0.05% ASB; 7) 2.5 mg AF plus 4 mg
OA/kg of diet; 8) 2.5 mg AF plus 4 mg
OA/kg of diet plus 0.05% ASB. Each
treatment consisted of two replicates of

ten chicks per replicate. Aflatoxin was

prepared through inoculation of rice by
Aspergillus parasiticus NRRL 2999
described by Shotwell et al. 1966, as
modified by West et al. 1973.
Fermented rice was autoclaved and
ground and the AF content measured
by Spectrophotometric analysis  (
Nabney and Nesbitt, 1965 ; Wiseman
et al. 1967). The total AF content in
the rice powder , 80% was AFBI ,
14% was AFG1, 5% was AFB2 and
1% was AFG2. Ochratoxin A (OA)
was produced from the static
fermentation of wheat by Aspergillus
ochraceus as described by Huff and
Doerr 1981. The OA was extracted,
purified and crystallized from benzene
as described by Huff et al. 1974.
Powdered of AF and OA was
incorporated into the basal diet and

conferment by HPLC to provide the
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INTRODUCTION

Mycotoxins are  secondary
metabolites of molds that can be a
toxic compounds to humans or animals
upon ingestion. These compounds are
structurally diverse and are capable of
causing a variety of well-characterized
biological and toxicological effects
(Berry 1988). Severity, which depends
on the toxicity of the mycotoxin, the
extent of exposure, age and nutritional
status of the individual and possible
synergistic effects of other chemical
structure  of  mycotoxins  vary
considerably. Mycotoxins occur in
many agricultural commodities and are
resistant to milling and processing
(Peraica et al. 1999). Based on the
observation ~ that marked
immunosuppression is a frequently
observed effect in field cases of low-
lev~' mycotoxin exposure in livestock
(Richared et al. 1978). Aflatoxin (AF)
is a mycotoxin produced by strains of
Aspergillus flavus and A. parasiticus .
Aflatoxin is cutely toxic,
immunosuppressive, hepatotoxin in
young broiler chickens (Thaxton et al.
1974). Experimentally induced effect
of this toxin include thymic aplasia,
reduced T-cell function and number,
diminished

antibody response,

suppressed phagocytic activity, and

complement reduction (Qureshi et al.
1998). Because of their potent
hepatocarcinogenicity, aflatoxins are
regulated in the low parts per billion
range in diet in most developed
countries (James and Bondy 1990).

Ochratoxin A (OA) is a
mycotoxin that has been demonstrated
to be approximately three times more
toxic to young broiler chicks than
aflatoxin (Huff et al. 1984). Ochratoxin
are a group of structurally related,
secondary metabolites produced by
Aspergillus  ochraceus, Penicillium
viridicatum, and certain other species
of the genera Aspergillus. Ochratoxin
A induced suppression of the antibody
response to both thymus —dependent
antigens, and thymus-independent
antigens (Campbell et al. 1983).

Both aflatoxin and ochratoxin A
are extremely toxic to poultry, yet

these two interact

mycotoxins
synergistically to become even more
toxic when they occur as simultaneous
contamination’s of poultry feeds (Huff
et al. 1992).

Practical methods to detoxify
mycotoxin-contaminated grain on large
scale and in cost-effective manner are

not currently available. A variety of

physical, chemical, and biological
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The Effects of Aflatoxin and Ochratoxin A on Blood Chemistry
and Cellular Immune Response
in Broiler Chicks

K. M. Thalij M.N. Al-Shahery and M.M. Ahmad
College of Agric., Veterinary College,  College of Agric. And Forestry
Univ. of Tikrit, IRAQ. Univ. of Mosul, IRAQ.  Univ. of Mosul, IRAQ.
SUMMARY

This study investigate the effect of each Aflatoxins (AF) at 2.5 mg and
Ochratoxin A(OA) at 4 mg/kg of feed alone or in combination and the effect of
activated sodium bentonite(ASB) at a concentration of 0.5% for each groups as
alleviation of toxicity on one — day-old broiler chicks feed for three weeks.
Results of the experiment indicated that (AF) or (OA) alone or in combination
caused a significantly (p<0.05) decrease in total protein, albumin, glucose, uric
aciu, triglycerides and cholesterol  except the uric acid was increased
significantly at the chicks that fed OA alone. The presence of these toxin alone or
in combination also resulted significantly decrease in enzyme activities such as

alanine amino transferase (ALT), aspartate amino transferase(AST), lactate

dehyd.rogenase(LDH) and alkaline phosphatase(AP) except gamma glutamyl

transferase(GGT) that was decreased in chicks that fed AF or OA singly or in
combination. Chicks were fed diets for 3 wks and were injected intravenously

with 4.0 x 10° Escherichia coli on day 21, then blood samples were collected at

60, 120,and 180 min post injection, and liver and spleen were collected after 180
min, Chicks fed AF and OA singly or in combination caused a significant
(p<0.05) increase in numbers of bacterial colonies in blood, liver and spleen than
control chicks.

The addition of activated sodium bentonite at a concentration of 0.5% of the
feed give a significant (p<0.05) alleviation the negative effect of each AF and/or
OA in broiler chicks as the results of all toxicity parameters studded were moved

closer to the results in the control group.



