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Abstract: A total of 7 bacteria, which displayed antagonist activity against indigenous fungi in vitro, were

1solated from grated cassava, starch and flour samples. Cultures were pooled and tested for anti-fung: activity,
mhibited growth of the fungal pathogens and the protective effects of the various bacterial 1solates. The effects
of the treatment on the haematological factors were studied on albino rats. No negative haematological (packed
cell volume, haemoglobin counts, white blood cell counts and differential white cell counts) effect was
observed. However, treatments with Bacillus sp., Pseudomonas fluorescens and Escherichia coli resulted in
low WBC counts when compared with the control. The RBC and WBC morphology for all appeared normal. The
improvement in blood composition that followed treatment of the animals with the bacterial isolates indicated

an immunological security.
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INTRODUCTION

The concept of developmg alternatives to the mass
use of chemicals for disease control has generated other
approaches to crop protection. One of these is based on
the principle of microbial antagonism. The mechanistic
basis of biological control include antibiosis which is an
inhibitory effect one organism exerts upon another
organism  through the production
compounds. Other antimicrobial substances of microbes

of antibiotic

with antagonistic properties include biocides, probiotics,
organic acids, hydrogen peroxide and carbon dioxide etc.
The uses of these substances produced by bacteria to
mhibit the growth of other microbes were reported by
several authors!'™. Recently, Agarry® reported that
antagomsm of fungal pathogens by bacterial 1solates both
of cassava products origin is as a result of the active
production by bacteria of diffusible antimicrobial
compounds. The inhibitory activities due to bacteriocins
and organic acid production. In view of the fact that most
microbial activities are usually accompanied by secretion
of some harmful metabolites', the safety of these specific
antagomism between the bacteria and fungi i the body
system 18 to be determined. This study therefore sought
to investigate the effects of bacteria treatments on the
haematological parameters of albino rats.

MATERIALS AND METHODS

Test organisms: Seven different fungal isolates namely:
Aspergillus niger, Fusarium moniliforme, A. funrigatus,
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F. nivale, Syncephalastrum racemosum, Rhizoctonia sp.
and Penicillium chrysogenum were antagomized with
seven bacterial 1solates namely: Bacillus subiilis,
brevis, Pseudomonas  fluorescens,
B.pumilus, Escherichia coli, Staphylococcus aureus and
B. sphaericus, all isolated from grated cassava, starch and
flour as previcusly described™. The fungi were cultivated
on Sabouraud Dextrose Agar (SDA) (Oxoid Ltd., London)
for 7 days at 25°C. The cells were separately harvested by
washing with sterile water into suitable receptacles. The

Lactobacillus

cell suspension was then diluted with the same liquid and
the spores counted using a Hawksley haemocytometer
with Neubauver ruling. Large numbers of the bacterial
1solates cells were prepared by incubating isolates in
MacConkey, (MCA), Nutrient (NA) and de Mann Rogosa
Sharpe (MRS) broth respectively at 37°C for 48 h!. The
cells were harvested by centrifugation at 10000 g for
15 min, washed twice with sterile water and collected by
centrifugation (10000g for 15 min). The washed cells were
re-suspended in rehydrated skim milk (10% w/v),
Tyophilized and -20°C until use. The
concentration of viable cells in the final powder was

stored at

determined by serial dilution and subsequent plating on
NA, MCA and MRS plates.

Animals: Wistar albino rats (6-8 and 12-14 weeks) were
used m these experiments. The ammals were housed in
standard cages with food and water ad libitum, at room
temperature (25+2°C) with artificial light. The animals kept
under controlled environment following the standard
operating procedures of the animal house facility.
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Table 1: Effect of administration of A. s#iger and B. subtilis on the haematological parameters of albino rats

Treatment. PCV (%) HbgL™ WBC X10°/.  Neutrophils (9%5)  Lymphocytes (%) Monocytes(%)  Eosinophils (%) MCHC(®9)
Control 47.2542.06, 16.00+0.81, 7.05+2.75, 55.75+6.34, 42.25+7.27, 2.50+0.57, 0.00+0.00 33.86
(A) 50.25+3.77, 17.00+1.41, 6.42+2.59, 64.50+4.70, 34.75+5.61, 2.00+0.00, 1.25+0.50, 33.83
(B) 48.0043.46, 16.25+1.25, 6.37+2.98, 50.75+5.91,, 48.2546.23, 1.50+0.57, 1.7540.50, 33.85
(9] 52.50+5.56, 17.75£1. 704, 8.9743.98 46.75£12.95, 52.00+12.83, 0.00£0.00 3.5041.73, 33.81

Control: Basal diet only; A: Basal diet + fungus only; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin, WBC, White Blood Cell Values are mean of four replicatest+standard deviation Values followed by similar alphabets (a,b,and ¢) along the same

column are not significantly different (p<0.035)

Table 2: Effect of administration of Fusarium moniliforme and Lactobacifius brevis on the haematological parameters of albino rats

Treatment  PCV (%0) HbgL™ WBC X10°/. Neutrophils (¢6)  Lymphocytes @6) Monocytes (26)  Eosinophils (%) MCHC@4)
(Control) 47.2542.06, 16.00+0.81, 7.054£2.75, 55.7546.34, 42.25+7.27, 2.50+£0.57, 0.0040.00 33.86
(A) 4025+1.50,  16.75£0.50, 6454437,  S9.00+7.074, 40.25+7.13,, 1.25+0.50, 2.00£0.00,, 34.01
B) 52.2541.50,  17.75+0.50, TATH2.69,  620042.58, 37.00+1.63, 2 75+0.05,, 0.000.00, 33.97
(9] 50.00£0.00, 17.00£0.00, 7.22482. 71, 59.004£7.62, 40.75£7.18, 0.00+£0.00 1.5040.57, 34.00

Control: Basal diet only; A: Basal diet + fungus only; B: Basal diet + fungus and bacterium; C: basal + bacterium only, PCV, Packed Cell Volume; Hb,
Haemoglobin, WBC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantty different (p</0.05)

Table 3: Effect of administration of Aspergillus fiumigatus and Pseudomoneas fluorescens on the haematological parameters of albino rats

Treatment  PCV (%0) HbgL! WBC X1°/L. Neutrophils (¢69)  Lymphocytes (%6) Monocytes (%)  Eosinophils (%) MCHC(®g
(Control) 47.2542.06, 16.00+0.81, 7.054£2. 75+ 55.7546.34, 42.25+7.27, 2.50+£0.57, 0.0040.00 33.86
(A) 54.0045.47, 18.25+1.70, 6.124£2.42¢ 59.504£5.25,, 39.75+4.99, 0.00+£0.00 1.75+0.50, 33.80
(B) 53.75+2.87, 18.25+0.95° 5.70+£2.15 54.25+11.70y, 44.75+10.53, 3.50+£1.29, 0.00%0.00 33.95
(9] 50.75+1.50, 17.25+=0.50® 5.12+1. 7% 49.75+13.22, 49.25+12.25, 3.50+£1.00,, 0.00£0.00 33.99

Control: Basal diet only; A: Basal diet + fungus onty; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin, WBC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantly different (p<0.05)

Table 4: Effect of administration of Fusarium nivade and Bacillus pumilus on the haematological parameters of albino rats

Treatment. PCV (%) HbgL™! WBC X10°A.  Neutrophils (%)  Lymphocytes (%6) Monocytes (%)  Eosinophils (%)  MCHC(®
(Control) 47.2542.06, 16.00+0.81, 7.05+2.75, 55.75+6.34, 42.25+7.27, 2.50+0.57, 0.00+0.00 33.86
(A) 52.50+5.19, 17.75+1.89, 8.25+4.86, 44,75+6.99, 54.00+5.59, 2.00£0.00, 1.75£0.95, 33.81
(B) 54.00=4.24, 18.25+1.25, 5.25+1.33, 43.50£13.77,, 54.75413.02, 3.00£1.41, 0.0040.00 33.80
() 50.00+2.44, 17.00+0.81, 6.87+1.65,, 52.00+13.11, 46.00+15.01 5 3.00+1.41, 1.75+0.50, 34.00

Control: Basal diet only; A: Basal diet + fungus onty; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin; WBRC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantly different (p<0.05)

Treatment: Rats were randomly assigned to 4 test groups
of 16 animals per group. One group (A) received oral
administraion of 0.3 mL of the fungus (10™-10%
respectively). The second group (B) were infected with
03ml, of the fungus and simultaneously treated with
0.3 mL of the bacterium. While the third group (C) rats
were dosed (0.3 mL) with bacterium alone (broth cultures,
10°-10°cfu). The last group of animals were kept on basal
diet alone and served as controls. The treatments were
repeated again the second day. A post mgestion period
of 14 days was observed after the administration.
Throughout the study, all rats were housed in individual
cages and had free access to water and food.

Sampling procedure: The rats were later sacrificed by
cervical dislocation. Blood samples were collected into
EDTA bottles. The haematological tests namely Packed
Cell Volume (PCV), Haemoglobin (Hb) counts and White
Blood Cell (WBC) counts were conducted according to
the conventional method"”.
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Statistical analysis: The data was expressed as
Meantstandard error (SE). All statistical analysis was
done by one way analysis of variance (ANOVA),
SPSS10.0.

RESULTS

Table 1-7 show the results of the haematological
studies of albino rats subjected to microbial antagonism.
The Packed Cell Volume (PCV) and Haemoglobin (Hb)
were sigmficantly (p<0.05) mfluenced by the bacteria
treatment. The PCV of rats singly dosed were not
significantly (p>0.05) different from those fed with control
diet (Table 1-5). Among the treatments, rats dosed with
Aspergillus niger and Bacillus subtilis had the lowest
PCV and Hb. The White Blood Cell (WBC) counts of rats
administered treatment B were significantly (p<0.05) lower
than that of the control. The neutrophils, eosinophils,
lymphocytes and monocytes of rats maintained on the
treated diets were significantly (p<0.03) different from the
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Table 5: Effect of administration of Syacephalastrum racemosum and E. coli on the haematological parameters of albino rats

Treatment. PCV (%0 Hbgl! WBC X10°A.  Neutrophils (%)  Lymphocytes (%) Monocytes (%)  Eosinophils (%)  MCHC(©4)
(Control) 47 25482.06, 16.00=0.81, 7.05£2.75, 55.7546.34, 42 25£7.27, 2.50+0.57, 0.00+0.00 33.806
(A) 49.5043.00, 17.001.15, 7.60+2.10, 62.25+6.50,, 37.25+4.99, 3.25+0.50, 0.00+0.00 334
(B) 54.2542.06, 18.25+0.95, 5.624+1.45, 52.2546.60,, 46,2544, 78, 0.00£0.00 2.00+0.81, 3364
(9] 58.25+4.784 19.000.81, 7.75+1. 74, 60.25+5.19%, 43.75+5.18, 2.50+0.57,, 0.00+0.00 32.62

Control: Basal diet only; A: Basal diet + fungus onty; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin, WBC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantty different (p</0.05)

Table 6: Effect of administration of Rhizoctonic sp. and S aurens on the haematological parameters of albino rats

Treatment  PCV (%0) HbgL! WBC X1°/L. Neutrophils (¢69)  Lymphocytes (%6) Monocytes (%)  Eosinophils (%) MCHC(®g
(Control) 47.2542.06, 16.00+0.81, 7.054£2.75, 55.7546.34, 42.25+7.27, 2.50+£0.57, 0.0040.00 33.86
(A) 51.5041.73,  17.50+0.57, 4754119,  4850+13.89, 50.25+12.94,,  4.75£0.50, 0.000.00 33.98
(B) 51.50+3.87,, 17.50£1.29, 8.5044.12, 61.00&. .. 52.50+16.21, 0.00+£0.00 3.7542.06, 33.98
) 52.5042.87,  17.75£0.95, 5.3040.57,  41.50+4.79, 50.7546.13, 4.75+0.50, 2.00+0.81, 33.81

Control: Basal diet only; A: Basal diet + fungus only; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin; WBRC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantly different (p<0.05)

Table 7: Effect of administration of Penicillitm chrysogemm and Bacillus sphaericuson the haematological parameters of albino rats

Treatment PCV (%0 WBC X10°/L HbeL* Neutrophils (%6)  Lyvmphocytes (%)  Monocytes (%)  Eosinophils (%)  MCHC(®9
(Control) 47.25+2.06, T.O5+2.75, 16.00+0.81, 55.75+6.34, 42.25+7.27, 2.50+0.57, 0.00+0.00 33.86
(A) 54.00+4.89, 4.42+0.43, 18.25+1.50, 51.00+13.97, 47.25+13.37,, 3.0040.81, 2.00+0.81 4 33.80
B) 53.75+2.87,  5.07+2.01, 18.25+0.95,  55.00+13.68, 44.50+14.24, 0.00+0.00 2.50+1.00,, 33.95
(9] 55.50+3.31a, 5.95+1.97, 18.75+0.95, 60.75+942 37.25+7.36, 3.75+1.50, 1.75+0.95, 33.78

Control: Basal diet only; A: Basal diet + fungus only; B: Basal diet + fungus and bacterium; C: basal + bacterium only PCV, Packed Cell Volume; Hb,
Haemoglobin; WBRC, White Blood Cell Values are mean of four replicates + standard deviation Values followed by similar alphabets along the same column

are not significantly different (p<0.05)

control diet. No significant difference was observed in the
MCHC values among the treatments.

DISCUSSION

The PCV, Hb, WBC, neutrophils, eosinophils,
lymphocytes and monocytes compared favourably with
the standard'*¥ Aning et ol and Oboh and
Akindahunsi™  reported
haematological parameters of albino rats fed sorghum
and brewer’s grains and albino rats fed Saccharomyces
cerevisiae fermented cassava flour diet. The PCV and Hb
aberration caused in rats dosed with fungus alone could
be due to the possible secretion of mycotoxins. Fungi are
known to produce toxins. Aflatoxin Bl has been
implicated in liver damage"?. It appears that anything
affecting proten utilization automatically reduces
haematopoiesis. Reduced blood cell counts  were
recorded on agranulocytes (lymphocytes, monocytes)
and gramilocytes including eosinophils and neutrophils
from group of rats admimstered same treatment were
significantly (p<0.05) lower than that of the control in
most groups. The low WBC count is an added advantage
since increased numbers are associated with infections
and leukamias. Decrease m WBC count normally reflects
a decline m the production of defensive mechanism to
combat infections. Such decrease will naturally make the
rats more susceptible to various physiological stresses
resulting in disease, poor growth and greater mortality™®.

similar  findings on the
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Neither infection nor mortality was observed from the
study, it appears that irrespective of the increased WBC
counts (Table 1, 2 and 5) admimstered treatment C, the
disruption in the metabolism of the various cell types
iwvolved m the defence mechamsm would predispose the
animals to infection if there was any attack. On the other
hand, leucocytosis may occur as an indication of
immunological response against foreign bodies. However,
the WBC of the fungus infested rats (treatment A) was
significantly lower than that of control. This low WBC
count is another advantage to the use of micro fungi,
since some of these fungi are capable of secreting
antimicrobial substances that would restrict the growth of
any contaminated organism. The lack of significant
difference in MCHC among treatments using microbial
antagonists’ points to the fact that all blood samples
collected for analysis had identical haemoglobin content.
This result also agrees with Aletor!"” and Agbede™. The
improvement in blood composition that followed feeding
of the with treatment B mdicated an
immunological security for the group of animals given
such treatment.

animals
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