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SUMMARY

The present work was carried out to evaluate the
effectiveness of the probiotic Pediococcus acidi-
lactici in alleviating the toxicity of aflatoxin B
(AFB;) in male New-Zealand white rabbits.
Twenty four male New Zealand white rabbits,
800-1000 g body weight were used in the
present work. Rabbits were randomly divided
into four equal groups: Group (1) served as a
control group. Group (2) was fed on crushed pel-
let diet mixed with the probiotic Pediococcus
acidilactici at a dose of 100g/ton feed for six
successive weeks. Group (3) was fed on crushed
pellet diet artificially contaminated with 60 ug of
AFB/kg of diet for six successive weeks while
Group (4) was fed on crushed pellet diet mixed
with the probiotic Pediococcus acidilactici (the

same dose mentioned in G2) and artificially con-
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taminated with 60 ug of AFB{/kg of diet for six
successive weeks. Evaluations were made for
chromosomal aberrations, hemato-biochemical
parameters, immunological changes as well as
histopathological alterations. Our results showed
that AFB; possesses a mutagenic effect. It sig-
nificantly increases the frequency of chromoso-
mal aberrations. AFB; induced significant de-
crease in the total leukocytic count associated

with lympopenia. Serum biochemical analysis

~revealed significant elevation in ALT, AST,

GGT activities and BUN concentration with a
marked decline in total proteins, albumin and
globulins concentration. Significant decrease
was recorded in the phagocytic percent and
phagocytic index of neutrophils of aflatoxicated
rabbits. Supplementation of the probiotic Pedio-
coccus acidilactici to the aflatoxicated diet in-

hibited the mutagenic effect of AFB; as it sig-
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INTRODUCTION

My.otoxins are secondary metabolites of 10Xi-
genic moulds that represent a great risk for hu-
man and animals. Aflatoxin B (AFB)) is am.ng
the most common mycotoxins produced "y the
genus Aspergillus flavus and Aspergillus parasiti-
cus which are frequent contaminants of harvested
feed and food stored under conditions of high hu-
midity and temperature (Hassan et al. 2002).
Their high toxicity to both animals and human
makes AFB, the most dangerous known myco-
toxins ‘Wilson and Payne, 1994). In addition to
general toxicity, its biological effects include
hepatocascinogenic, immunosuppressive and mu-
tagen‘c effests in different animal species ( Sed-
mikova et al. 2001 ).The susceptibility of animals
o aflatoxins is affected by species variations ang
nutritional factors (Pier, 1992). Rabbits are ex-
tremely sensitive to aflatoxin contaminated feed
even = small concentrations (Newberne and Bu-

ler, 1969). Several methods have been tried in the
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es for tackling the problem of mycotoxiy, e

probiotics are live microbial feed SUPPleng,
which beneficially affect the host animy) by i,
proving its intestinal microbial bulance (Fulle;
1989). It has been identificd as « potentiy) meapg
to reduce availability of AFB; as well a5 Othey

contaminants (Gratz et al. 2006).

The present work aimed to evaluate the effecive.
ness of the probiotic Pediococcus acidilactici in
alleviating the toxicity of AFB; in male New-
zealand white rabbits, We investigate the effect of
Pediococcus acidilactici on chromosomal aberra-

tions, cli i
- Hincopathological alterations and immuno-
logical changes associ

bits ated with aflatoxicated rab-
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usedina concentration of 100g/ton feed.

Aflatoxin By:

Aflatoxin By was kindly obtained from Biochem-
istry Department, Animal Health Research, Insti-
wte, Dokki. It was mixed with the ration at a dose

of 60 pg/kg crushed pellets.

Animals and experimental design:

Twenty four male New Zealand white rabbits,

800-1000 g body weight were used in the present

work. Rabbits were kept in battery cages. Both

feed and water were provided adlibitum. After an

acclimation period of two weeks, rabbits were
randomly divided into four equal groups:

Group (1): Rabbits in this group were fed on
crushed pellet diet and served as a control group.
Group (2): Rabbits in this group were fed on
crushed pellet diet mixed with the probiotic Pedi-
ococcus acidilactici at a dose of 100g/ton feed
(Awaad et al. 2003) for six successive weeks.
Group (3): Rabbits in this group were fed on
crushed pellet diet artificially contaminated with
60 ug of AFB/kg of diet (Karakilcik et al. 2004)
for six successive weeks.
Group (4): Rabbits in this group were fed on
crushed pellet diet mixed with the probiotic Pedi-
ococcus acidilactici (the same dose mentioned in
G2) and artificially contaminated with 60 ug of

AFB/kg of diet for six successive weeks.

Vet.Med.J.,Giza.Vol.56,No.1(2008)

Sampling:

Blood samples:

Three blood samples were collected from each
group (5 rabbits/group) from the ear vein.

The first one was collected into clean dry tube
containing EDTA (disodium salt of ethylenedia-
mine tetra-acetic acid) every other week through-
out the 6 weeks and used for hematological stud-
ies.

The second sample was collected into plain cen-
trifuge tube every other week throughout the 6
weeks for serum preparation and used for bio-
chemical studies.

The third one was collected on heparin anticoagu-
lant solution (20 L.U. /ml blood) at the end of ex-
perimental period for measuring phagocytic ac-

tivity of neutrophil.

Bone marrow samples:
They were collected at the end of experimental
period from both femurs of the sacrificed rabbit

(Srabbits/group) from each group for the cytoge-

netical analysis.

Histopathological samples:
Liver, kidneys, spleen and thymus samples were
collected at the end of the experiment from all

groups for histopathological studies.

Methods:
Chromosomes from bone marrow cells were pre-

pared according to the method of Tjio (1965).
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The hematological studies included estimation 0
total erythrocytic count (RBCs), hemoglobin con-
centration (Hb), packed cell volume (PCV) and

lotal and differential leukocytic count were per-

formed according to Feldman et a. (2000).

3- Biochemical tudies;

Serum was separated for determination of the fol-

lowing parameters: alanine (ALT) ang aspartate

(AST) amino transferase  activities were per-

formed according to the Reitman
(1957) method, gamma glutamy] transferase after
Szasz, (1969). Blood urea nitrogen wag deter-

Patton and

and Franke]

mined by ap ehzymatic method after

Grauch (1977) and serum Creatinine according tq
Fabiny and Eringhausen (1971). Total serum pro-
teins were assayed according to the b;

uret methoq
after Weicheselbaun (1964) and se

rum albumin
after Dumas ang Biggs (1972). se
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cal parameters were assayed ygj

Ng commercjg|
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made to evaluate the effectiveness of the probiot-
ic Pediococcus acidilactici in reducing the harm-
ful effects of AFB in rabbits. Results of chromo-
somal aberrations of different experimental
groups are shown in table (1). Cytogenetic analy-
sis revealed that AFB, possesses a mutagenic ef-
fect as it significantly increases the frequency of
both individual and total chromosomal aberra-
tions of rabbits bone mallow cells (33.34+1.33)
in comparable to control group (8.3310.45). The
observed chromosomal aberrations were catego-
rized into structural and numerical aberrations.
The observed structural aberrations were centro-
meric attenuation, deletion, gap (chromatid and
chromosomal type), break (chromatid and chro-

type),
(Plate,1). The aberrant cells showed more than

mosomal fragment and endomitosis
one aberration were more frequently encountered
in the bone marrow cells of rabbits exposed to
AFB, comparing to other groups. The recorded
numerical aberrations were in the form of peridi-
ploidy which had higher frequency in G3 com-
pared to other groups. AFB is an indirect mutag-
en, its mutagenic activity produced by the
metabolite aflatoxin 8, 9-epoxide which is
formed from oxidation of AFB; by cytochrome
P450 monooxidases. This metabolite binds to
DNA and forms covalent adduct which disturbs
DNA replication causing chromosomal aberra-
tions. (Guengerich et al. 1994). Many authors re-
corded the mutagenic activity of AFB; Anwar et
al. (1994) found a significant increase in chromo-

somal aberrations in rats' bone marrow cells treat-

Vet.Med.J.,Giza.Vol.56,No.1(2008)

ed with aflatoxins at a dose of 0.lug AFB; /g
b.wt. Also, Salassidis et al. (1991) observed a
marked elevation in the structural chromosomal
aberrations and sister chromatid exchange in rat
and mouse hepatocyte. Supplementation of the
probiotic Pediococcus acidilactici to the aflatoxi-
cated diet inhibited the mutagenic effect of afla-
toxin as it significantly decreased the frequency
of total chromosomal aberrations (17.07£]1.53)
compared to aflatoxicated group (33.34%1.33).
Our results are in accordance with Renner and
Munzner (1991) who found that lactic acid bacte-
ria has a strong anticlastogenic potential. It sig-
nificantly reduces the chromosomal damage by
about 80% in rodents exposed to the direct acting

mutagen busulfan.

The mechanism of antimutagenicity of the probi-
otic might be due to the binding effect of lactic
acid bacteria to several aflatoxins including
AFB; (Gratz et al. 2006). The active antimuta-
genic substance is suspected to reside in the cell
wall of the lactic acid bacteria. Therefore, it has
been suggested that AFB,; binds to bacterial cell
wall or to the cell wall components rather than
metabolic degradation (Peltonen et al. 2001).
Bueno et al. (2007) mentioned that the binding of
AFB, appears to occur on the bacterial surface of
the lactic acid bacteria predominantly by hydro-
phobic interactions between the AFB; molecules
and the carbohydrate and protein components of
the bacterial cell wall resulting in the formation

of a reversible complex between the toxin and
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changes in total red blood cells in weanling pig-
lets fed aflatoxicated diet. Also, Danicke et al.
(2003) observed that ingestion of aflatoxin con-
taminated diet induced no effect on hemoglobin
concentration in broilers. In contrast, Edrington et
al (1997) reported an increase in hemoglobin
concentration 1 broiler chicks fed diet containing

aflatoxin (4mg /kg) diet.

Data of leukogram of different experimental
groups are illustrated in table (3), Si gnificant leu-
kocytosis associated with neutrophilia and mono-

cytosis was observed in G3 on the nd week post

AFB, exposure in comparable to control group.
These changes may be ascribed to the inflamma-

1orv response elicited by the aflatoxns ( Kececi e

al. 1998} These findings agree with Harvey gt al.

{1995) and Oguz et 2. (2002) Or the
significant leukopenia associated with Jy

nia was observed ip G3 on the gth
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of age.

Addition of the probiotic Pediococcus acidilactjy,
to aflatoxin contaminated diet ameliorated the 4.
verse effect of AFB; on the hematological pa-
rameters. Significant elevation in the total feyk,.
cytic and tymphocytic count was observed j
‘G4) on the 6t week of experiment in compara-
ble to (G3). These changes may be referred to the
immunomodulatory effect of the Pediococcus
acidilactici (Leedle, 2000 and Silva, 2000}, Simi-

lar results were obtained by Agawane and Lonkar
(2004) who detected that the probiotic Saccharc.
myces boulardii wag ~ffective in reducing hemal-

ological alterations induced

by ochratoxin in
broilers.
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reflects the hepatotoxic effect of the AFB, and
damaged liver cells with subsequent release of
enzymes into blood stream. Wogan, (1973) stated
(hat AFB is the most abundant and potent hepat-
otoxins. Moreover, the elevation of serum GGT
activity suggested hepatic necrosis, thickness of
bile duct and intrahepatic cholestasis (Kaneko,
1997). The obtained results are supported by the
histopathological finding of the liver. Liver of af-
jatoxicated rabbit showed cholangitis and thick-
ening in the wall of bile duct associated with leu-
cocytic cells infiltration (Fig., 1). Our findings
coincide with Harvey et al. (1991) in lambs,
Mehta et al. (1993) in rats and Giroir et al. (1991)
in broiler. Supplementation of aflatoxicated diet
with the probiotic Pediococcus acidilactici (G4)

considerably reduced the level of hepatic en-

zymes in comparable to (G3).

Significant increase of BUN was recorded in
(G3) compared to control group. However serum
creatinine level was non significantly changed in
all experimental groups. The observed elevation
of BUN without elevation of serum creatinine
may be referred to the increase of protein catabo-
lism as result of stress condition resulted from af-

latoxin exposure. In addition this finding may de-

showed hypercellularity of the glomerular tufts
while the kidneys of rabbits fed on aflatoxicated
diet supplemented with Pediococcus acidilactici
showed apparently normal renal tissues (Fig.
3&4). Our findings are parallel with Glahn et al.
(1991) and Harvey et al. (1993). Values of BUN
were significantly decreased in (G4) which is
concurrently fed aflatoxicated diet supplemented
with Pediococcus acidilactici compared to afla-

toxicated group.

Concerning serum proteins profile, significant
hypoproteinemia and hypoalbuminemia were re-
corded in the group of rabbits fed AFB contami-
nated diet on the 4th and 6th week of experiment.
These changes may be ascribed to the binding ef-
fect of AFB; to RNA and DNA of the cells re-
sulting in disruption of transcription process and
inhibition of protein synthesis (Yu, 1981). More-
over, it could be attributed to the damaging effect
of AFB, on liver cells as confirmed by increased
activities of ALT, AST and GGT and histopatho-
logical finding. Similar findings are obtained by
Youssef et al. (2003) in rabbits, Kececi et al.
(1998), Oguz et al. (2002) and Basmcioglu et al.
(2005) in broilers. Hypoglobulinemia with de-

creased alpha, beta and gamma globulins were re-

note mild nephrotoxic effect of AFB; as corded in G3 on the 6th week of the experiment.

Alpha and Beta globulins are mainly synthesized
by the liver (Kaneko, 1997) and their decreased

creatinine level may remain unchanged till one
half to two thirds of the functioning units of both
kidneys are destroyed ( Allston, 1993). Such

changes were relevant with the histopathological

levels may be referred to the liver damage in-
duced by AFB, (Tietz, 1996). The decreased lev-

findings.The kidneys of aflatoxicated rabbits only el of the gamma globulin may be attributed to the

Vet.Med.J.,Giza.Vol.56,No. 1(2008) 43
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x ov of chromosomal aberrations of bone marrow cells
biotic Pediococcus acidilactici on the frequency
Table (1): Effect of the probIott
of aflatoxicated rabbits. “
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il CA. | Del - e Frg. | Endom. M.A. | Peridp.
Cr.gap | Crs. g2p Cr.B. | Crs.B. T
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Values represent means + SE.

**Values with different letters at the same column are significantly different at P<0.05
C.A., Centromeric Attenuation

M.A., More than one aberration

Del., Deletion
TSA, Total structural aberrations

Endom., Endomitosis

NA.,Numerical Aberrations

TCA, Total chromosomal aberrations

Peridp.,Peridiploidy
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atoxicated

Table (4): Effect of the probiotic Pediococcus unm&?ﬁmnm on some serum biochemical P arameters of 2l
rabbits
Parameters ALT AST GGT BUN Creatinine
weeks aU/L) (IU/L) (UML) (mg/dl) | (mg/dl) |
Groups .
G.(1) Tsg7241° |-5733x145% | 683% 020° | 19.00+2.08° | 095% 0.02°
GQ2) 570041.00¢ | 52.83+148° | 667 042° | 1967+ 088° | 093+ 0.04°
? G@) | 3967:120° | 70.03£129° | 1283+ 163° | 3333186 0.87+0.04°
o | 3267:177° | 61.75%2.04° | 10.30£139 b | 2420+£2.08° | 0.88+0.04°
G(1) o3321.77° | 55.53+074% | 8.40+059° | 18.00+1.16" 0.92+0.02°
) G.2) 2800£231° | 5200+1.16 ° [ 7.80#0.57° | 20.00+ 1.16¢ | 091£0.02°
G0) 59.67£261° | 7537+ 1.71 2 | 25332145° | 35.0061.53° | 0.87+0.03°
G | 4400:322° | 5773 +146° | 1367£088° | 27.67+145° | 0.86+0.06
o) | 310022317 | 53.672249% | 79320.18° | 1967.033° | 0890.04°
; G2 | 3000£252° | 51.00£2.08° | 840£049° | 19.57+120° | 0.93+0.01°
G() | 5733%234° | 80.00+145° | 3033+ 1.45* | 3200+1.16* | 0.86+0.03°
) | 133:17° | 60472425% | 18.00% 1.16° | 246741.77° | 087:0.08°

Hm,_\__nm represent means + SE
alues with di _
ifferent letters at the same column are significantly different at p< 0.05

@
c
c
S
o
)
£
g
O
(72
O


https://v3.camscanner.com/user/download

Table (5): Effect of the probiotic Pediococcus acidilactici on proteins profile and its fractions of aflatoxicated rabbits

weeks | Tproteins | Atbimin Globulins | @.Globulins | B.Globulins | 0.Globulins AlG
Groups (g - (g/dn) (g/dl) (g/dl) (g/dl) (/d]) Ratio
/ G.) 702+0.14" | 3570237 | 3.45£046° | 1.00+ 0.04° | 1.00£0.06° | 1.45£0.13% | 1.03%0.10" \
: / G.(2) , 7032000° | 327:0.12° | 3832023° | 1.13£0.07° | 1.10£0.17° | 1.60+0.19° | 0.85+0.06"
| oo |eszoar | 304x008® | 35ex016® | L03x004® [ L112003° [ 14020.12° [ 0.86006*
f G.(4) ’ 690+012° | 3.17£0.17° | 3.73£0.15% | 1.07£0.022 | 1.12 £0.14° | 1.54£0.08" | 0.85+0.10*"
/ G.1) , 748£009° | 3.72£0.12% | 3.76+022* | 11820.12% [ 1.08£0.09° | 1.50£0.08" | 0.98+0.13°
. / G2 758+0.11°* | 3.50+£0.17% | 4.08+0.28* Eﬁp_ﬁ. 1L.18£0.01° | 1.62+0.21° | 0.85£0.05°
,. G.3) 647£0.12° | 307+ 024" | 3.40£041° | 096+0.04° 1.04£004° | 1.40£0.14* | 0.90£0.08
ﬂ G.(4) 6.65=0.19" | 313£0.11° | 350£020° | 1.10+0.06" | 1.00£0.11° | 1.45£0.04° | 0.89+0.06"
, G.(1) 783£0.13* | 3.82£0.17% | 4012011° | 122+0.06® | 1.19£0.03° | 1.60=0.12* | 0.95+0.08°
. G.(2) 836+0.07* | 400+0.09* | 436008 | 130+0.07* | 1.21+0.05* | 1.85+0.19* | 0.92+L.112
G.(3) 549+0.15° | 2.81£026° | 268+ 024° | 0.60:0.03° | 0.98+0.11° | 1.10£023® | 1.04+1.10°
G.(4) 6842025° | 3.204£0.17° | 3.63+ 025° | 1.01£0.10™ | 1.19£0.03® | 144+007° | 0.88+0.10°

Values represent means + SE

*<Values with different letters al the same column are significantly different at p< 0.05

48


https://v3.camscanner.com/user/download

Table (6): Effect of the probiotic Pediococcus acidi

of aflatoxicated rabbit neutrophils

lactici on Phagocytic percentage and index

Parameters
Phagocytic Phagocytic
% index
G(1) 575+ 1.90° 122+ 0.02°
G.(2) 1 66.0+£190" 136+ 0.03*
G.(3) . 440 = 1.70° 1.05+ 0.02°
G.(4) 53.0+ 250" 118 + 0.05°

Values represent means  SE

*Values with different letters at the same cohimn are significantly different at p<0.05
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Fig. (1): Liver of aflatoxicated rabbit showing cholangitis and thickening in
the wall of bile duct associated with leukocytic cells infiltration (H
and E x 200).

Fig. (2): Liver of rabbit fed on aflatoxicated diet supplemented with the probiotic
Pediococcus acidilactici showing hydrobic degeneration of hepatocytes

(H and E x 200).
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Flg (5): Spleen of aflatoxicated rabb1t showing slight Iymphocyt:c dcpleuon (H
and E x 200).

Fig. (6) :Spleen of rabbit fed on aflatoxicated diet supplemented with the probiot-
ic Pediocooccus acidilactici showing no histopathological changes (H

and E x 200).
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