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Abstract: The aim of this study was confirming the gaining access of aflatoxin B1 (AFB1) into testis and uterus
of animals fed on spoiled silage containing aflatoxins. Seven silage samples monthly collected for 3 months from
silos in Menofia governorate Egypt then pooled into three main samples. HPLC was quantified AFB1 in
examined samples as 0.78, 0.8 and 54 pg/kg respectively. A history of ten cows, four bulls, three ewes and three
goats were fed on the same spoiled silage containing aflatoxins for three months were recorded till slaughtered
at abattoir. Tissue and serum samples were collected for clinicopathological and histopathological changes.
Liver and kidney function was significantly increased; however glucose level was significantly decreased in
examined animals. Immunohistochemical (IHC) examination detect and localize the AFBI1 antigen in
spermatocytes, Sertoli cells, epididymis in three bulls; Also detected in endometrium of seven cows and one
goat. Liver and kidney showed high antigen intensity in nine cows. Degeneration and necrosis of
spermatocytes and epididymis were occurred in bulls. Nine cows showed lymphocytic ulcerative endometritis.
Examined ewes and goats showed mild endometritis. Hepatocytic hyperchromatosis was noticed in seven cows
and periportal lymphocytosis was seen in the liver. Conclusion; AFB1 existence in bad stored silage leading
to several adverse effects and can gain access to the genitalia of cows and bulls; in turn affect in the

reproductive performance.
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INTRODUCTION

Fungal growth on silage based up on moisture,
temperature and oxygen availability [1]. Aflatoxins (AFs)
are a group of approximately 20 related fungal metabolites
produced by Aspergillus fungi, especially 4. flavus and
A. parasiticus [2]. The main four known aflatoxins include
Aflatoxin B1 (AFB1), AFB2, AFG1 and AFG2 [3]. AFB1 is
a micro molecule reach to the respiratory system by
inhalation so the food industry workers were became
under risk [4]. Several studies were carried out on AFB1
with concentration on its ability to cause hepatocellular
carcinoma [5].

Aflatoxin causing acute hepatic injury that leads
to elevation in serum enzymes [6]. Hepatotoxicity of
AFB1 to congestion, vacuolar degeneration,
necrosis and inflammatory cell infiltration [7]. AFBI1
caused infertility, abortion and hormonal disturbances
[8]. Pregnant and growing animals are less susceptible
than young animals, mature animals more resistant to

leads

aflatoxin [9]. AFB1 caused reproductive anomalies in mice,
rats, pigs, sheep and cattle [10]. AFB1 in mice exhibited
histological changes in testis as inhibition of
spermatogenesis, increase sperm abnormalities; also germ
cell necrosis and vacuolar degeneration in leydig cells

[11].
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The main aim of this study was to carried
out some clinicopathological, pathological and
immunohistochemical studies on serum and tissue

samples collected from Cattle, Sheep and Goat fed on
spoiled silage containing aflatoxin B1.

MATERIALS AND METHODS

Quantification of Aflatoxins in Spoiled Silage Samples
by HPLC: Twenty one silage samples (seven samples
from seven silos per month for three months) were
collected from different silos in Menofia Governorate
Egypt each seven samples pooled into one sample (totally
the 21 silage samples pooled into 3 samples). The 3
samples were analyzed by HPLC in the Central Lab. Of
Mycotoxins in National Research Center (NRC) to
quantify the different aflatoxin fractions (AFG1, AFBI,
AFGQG2 and AFB2) using AflaTest ®-P affinity column [12].
HPLC system imported from Waters Corporation Co.
(USA).

Examined Animals: A total number of four mature
bulls ten non-pregnant cows aged from three to five
years, three non-pregnant ewes and three non-pregnant
goats aged from two to four years, fed on spoiled
silage for three months in Menofia governorate
Egypt. Three control animals from the same species
previously mentioned fed on formulated ration free from
aflatoxins fractions were examined as control negative
animal.

Clinicopathological Examination: Blood samples were
collected from jagular vein just before slaughtering of the
tested animals in abattoir. Serum glucose was measured
according to Trinder [13]. AST, ALT activities carried out
according to Ritman and Frankle [14]. Creatinine and Urea
were done according to Oliver [15]. Reagents supplied by
Biomerieux-France and randox Co.
Statistical Analysis: Statistical differences
calculated according to T- test with significance level at
(P ? 0.05). All results were analyzed using the procedure
of SAS [16].

were

Histopathology: Tissue samples as testis, epididymis,
uterus, kidney and liver were fixed in 10% neutral buffer
formalin (NBF) for 24 hr, routinely processed, embedded
in paraffin wax and sectioned at 5 um [17].
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Immunohistochemistry: The tissue samples previously
mentioned were fixed in 10% NBF for 24 hr. then
transferred into alcohol 70% after washing by distal
water.  Streptavidin/biotin ~ peroxidase detection kit
imported from Scy Tek Lab. USA. Species specificity
of kit is anti-mouse, anti-rabbit. Tissue retrieval was done
by incubation with Proteinase K (0.1%) at 37°C/15 minute.
Slides were Incubated with mouse monoclonal anti AFB1
IgG1 6A10 as primary antibody imported from Thermo
Lab. India. DAB chromogen as a color indicator was

applied [18].
RESULTS

HPLC: HPLC analysis of the three silage samples
revealed low AFBI in the 1% and 2™ samples. The 3"
sample (after 3 month from fermentation) was dramatically
increased in AFB1 as shown in table (1) and Figure (1) in
comparison to standard curve.

Table 1 and figure 1 showed dramatical increase in
the 3" sample especially at the level of AFB1 (54 pg/ kg)
(blue arrow) and generally at the total aflatoxins (120.32
ng/ kg) (after 3 month from fermentation).

Clinicopathological Findings: AST, ALT, creatinine and
urea levels were significantly increased in bulls, cows,
ewes and goats except samples number 1 in bulls, 6 in
cows, 1 in goats and 3 in ewes. Glucose level was
significantly decreased except in the same previously
mentioned samples as in Tables (2).

Histopathological and Immunohistochemical Findings.
Testis and Epididymis of Bulls: Histopathological
findings in testis and epididymis of the all 4 bulls revealed
severe degeneration, desquamation and necrosis in
spermatocytes of seminiferous tubules. Some tubules
showing multi nucleated giant cells (Fig.1). Strong
positive  golden brown against
AFBlantigen was observed in Sertoli cells and most of
spermatocytes in 3 bulls (Fig. 2). Epididymis showed
severe degeneration, necrosis in the lining epithelium that
associated with desquamation of some necrotic cells
to the lumen of epididymal tubules (Fig. 3). Epididymal
epithelium  showed positivity  against
AFBlantigen in most of the lining epididymal tubules
(Fig. 4). Mycotic hyphae in intertubular area were
exhibited negative immunoreaction (blue color) where the
anti aflatoxin B1 antibody reacts only and specifically

immunoreaction

strong

against aflatoxin B1 antigen (Fig. 5, 6).
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Table 1: HPLC analysis of silage for different fractions of aflatoxins

Toxin fractions

Samples AFG1 ATBI AFG2 AFB2 Total aflatoxin
1 ND 0.8ug/kg 0.012pg/kg 0.12 pg/kg 0.842pg/kg
2 0.3 ng/kg 0.78 ng/kg 3.47 pg/kg 0.3 ug/kg 4.625 pg/kg
3 44 pg/kg 54 ng/kg 10.41 pg/kg 11.91 pg/kg 120.32 pg/kg
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Fig. 1: HPLC analysis of silage in the 3" sample of aflatoxins fractions

Table 2: Serum AST, ALT, Creatinine, urea and glucose levels in Bulls, Cows, Goats and Ewes fed on silage contaminated with Aflatoxin B1

Liver Function Kidney function

Species Cases AST IU/L ALT IU/L Creatinine pg/DL Urea ng/DL Glucose pg/DL
BULL Control negative 62.50£6.01 21.40+0.40 0.90+0.30 22.60+2.54 73.04+9.07
BULL Casel 59.10+£5.70 21.90+0.92 1.20+0.45 23.07+1.20 70.98+6.80
BULL Case 2 71.30+5.49% 23.30+0.70* 1.80+0.20* 23.56+1.05* 62.41+5.64*
BULL Case 3 69.80+4.06* 23.50+0.70%* 1.65+0.40* 23.214+0.95* 59.47+4.10%
BULL Case 4 75.00+6.03* 25.40+0.58* 1.70+0.31* 23.46+1.75* 65.18+8.83*
COW Control negative 61.88+7.15 20.80+1.10 0.95+0.05 21.16+2.30 78.42+7.60
COwW Case 1 63.50+5.05 20.65+0.48 1.13+0.26 20.50+1.98 75.28+9.25
CoOwW Case 2 75.18+6.80* 24.18+0.87 1.56+0.54* 24.07+2.62* 60.18+7.80%*
COW Case 3 100.22+4.90* 26.05+1.08* 1.4240.63* 23.33+1.80* 66.03+4.96*
CoOwW Case 4 68.70+5.09* 30.10+0.66* 1.7540.37* 22.90+1.66* 70.15+8.10%*
COW Case 5 98.52+7.70* 28.80+2.50* 1.50+0.16* 24.80+2.01* 69.05+5.90%*
COwW Case 6 60.10+£6.49 21.32+1.12 0.87+0.40 21.40+1.94 73.60+6.70
CoOwW Case 7 87.00+5.34* 29.89+0.49* 1.66+0.65* 22,90+2.30* 58.10+4.15%
CoOwW Case 8 105.23+£2.10% 25.40+1.57* 1.7340.71* 23.66+1.84* 68.90+7.05*
COW Case 9 95.41+5.87* 27.09+1.26* 1.51+0.44* 25.014£2.43* 55.80+6.43*
COW Case 10 89.50+4.65* 26.16+0.85* 1.3340.20* 23.1742.80%* 62.77+6.33*
Goats Control negative 85.13+7.80 22.69+1.06 1.52+0.35 18.56+1.66 79.18+5.62
Goats Case 1 95.20+3.37 25.66+1.20 1.68+0.50 19.93+0.98 75.80+5.80
Goats Case 2 121.65+6.15* 33.90+2.17* 2.05+0.81* 22.40£1.22%* 69.15£7.07*
Goats Case 3 123.70+6.46* 36.80+2.04* 1.9740.75* 23.25+1.70* 62.77+6.61*
Ewes Control negative 67.10+5.02 20.80+0.80 1.30+0.09 20.05+2.26 58.79+5.98
Ewes Case 1 96.15+7.30%* 20.65+1.03* 1.8240.30* 21.98+1.88* 41.06+4.25%*
Ewes Case 2 101.73+4.83* 24.18+1.10%* 1.71£0.25% 23.53+1.03* 45.82+5.62*
Ewes Case 3 74.60+4.69 26.05+1.45% 1.46+0.08* 20.70£2.00 55.36+7.01

*Significant at P ? 0.05
Table (2) showed significant increase in the AST, ALT, Creatinine and Urea serum level. In contrast significant decrease in serum glucose level in most cases

of examined bulls, cows, ewes and goats were recorded. Control negative means (Normal animal fed on silage free from AFB1)
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Plate 1: Histopathological and immunohistochemical Findings in the reproductive organs.

Uterus: Uterus in 7 over 10 cows showed severe
ulcerative endometritis. Endometrial and uterine gland
epithelium was severely degenerated, necrosed and
desquamated in the lumen of glands. Clumps of necrotic
debris in the uterine lumen associated with diffuse
inflammatory cell infiltration in lamina propria were noticed
(Fig. 7). Ewes and goats revealed mild vacuolar
degeneration in endometrium and moderate infiltration of
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inflammatory cell in the lamina propria submucosa (Fig. 8).
AFBI1 antigen in uterus of 7 cows was moderately
detected in endometrial epithelium and uterine glands
(Fig. 9) in comparison to negative control of the same
sample were showed (Fig. 10).

Kidney and Liver: Kidney in 9 cows, 3 bulls and 1 goat
showed severe degeneration and necrosis in proximal and
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Plate 2: Histopathological and immunohistochemical Findings In kidney and liver.

distal convoluted tubules. Moderate multifocal peri
glomerular infiltration of inflammatory cells mainly
lymphocytes was found. Glomerular taft fragmentation
was pronounced in some renal corpuscles (Fig. 11). Liver
in 9 cows, 3 bulls and 1 goat was exhibited severe diffuse
degeneration and necrosis of  hepatocytes.
Hyperchromatosis was  diffusely pronounced in
hepatocyte nuclei which appeared darkly blue stained
nuclear material in comparison to normal and necrotic
nuclei (Fig. 12). 9 cows, 4 bulls and 1 goat exhibited strong
positive immunoreaction against AFBlantigen in renal
tubules and mild reaction in glomerular taft (Fig. 13) as
compared with negative control of the same sample was
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noticed (Fig. 14). AFBI1 antigen was moderately detected
in hepatocytes of 1 goat and strongly detected
intracellularly in most of hepatocytes of 9 cows and 4
bulls (Fig. 15) as compared with negative control of the
same sample (Fig. 16).

Legands of Plates

Plate 1 Histopathological and Immunohistochemical
Findings in the Reproductive Organs: (Fig. 1) Testis of
bull showed degeneration, necrosis and desquamation of
spermatocytes into the lumen of seminefrous tubules
(black arrows) x 100. (Fig. 2) Immunohistochemistry in
testis of bull showed high intensity of AFBI1 antigen in
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most spermatocytes (black arrow) and in Sertoli cells
(yellow arrows) x 200. (Fig. 3) Severe multifocal ulceration
in the lining epithelium of bull epididymis was seen (black
arrows) x100. (Fig. 4) Epididymis of bull showed massive
AFBI antigen in epididymis (black arrows) x 400. (Fig. 5)
Mycotic hyphae were found intertubular and exhibited
negative immunoreaction as a blue coloration (black
arrows) x200 associated with High intensity of AFBI1
antigen in most spermatocytes (yellow arrow) x 200. (Fig.
6) High magnification of fig. 5 exhibited clearly the
Mycotic hyphae (black arrow) % 1000. (Fig. 7) Severe
diffuse ulcerative endometritis in uterus of cows was
observed (yellow arrow) accompanied with severe
necrosis and desquamation in the lining epithelium of
endometrium and uterine glands (black arrows) x100.
(Fig. 8) Mild vacuolar degeneration found in goat
endometrium (black arrows) x100. (Fig. 9) Intracytoplasmic
AFBI1 antigen was moderately noticed in endometrium
of cow (black arrows) x 400. (Fig. 10) uterus of cow
showed the negative control of the same sample of
fig. 9 x 200.

Plate 2: Histopathological and Immunohistochemical
Findings in Kidney and Liver: (Fig. 11) severe
degeneration of renal tubules of goat was
noticed (yellow arrow). Renal glomeruli fragmentation
was found (black arrow) accompanied with moderate
multifocal periglomerular infiltration of inflammatory cells

in most

mainly lymphocytes x200. (Fig. 12) Hyperchromatosis
in hepatocytes moderately
observed (black arrow) as compared to normal nucleus
(yellow arrow) associated with granular degeneration
of hepatocytes (blue arrow) x400. (Fig. 13) AFBI
antigen was detected intracytoplasmic in renal tubules
of cow’s kidney (black arrows). Mild reaction in
glomerular tuft was appeared (yellow arrow) x 200.

nuclei of cows was

(Fig. 14) kidney of cow showed negative control of
the same sample of fig.15 x 200. (Fig. 15) Liver of cow
showed massive diffuse Intracytoplasmic AFB1 antigen
in most of hepatocytes (black arrows) x 400. (Fig. 16) liver
of cow showed negative control of the same sample of
fig. 15 x 400.

DISCUSSION
Ruminants exposed to a multiple types of mycotoxin

where it consume forages and feed byproducts more than
dry grains [9]. Aflatoxin toxicity considered as safety and
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public health issues worldwide [19]. The maximum
allowable level for AFB1 and total aflatoxins is 2 and 4
pg/kg respectively of nuts, peanuts, cereals and other
products manufactured for direct intake [20]. In USA
permissible level for total aflatoxins is 20pg/kg [21].
Turkish legal limits for AFB1 and total aflatoxins are 5 and
10 pg/kg respectively [22]. In this study we deal with a
case of chronic aflatoxicosis in bull, cows, ewes and goats
which consumed silage contaminated with aflatoxins for
three month. Chronic aflatoxicosis in animals was causing
impairment in reproductive efficiency as abortion, low
birth weight and hormonal disturbances [8, 9]. AFBI
causes rise in liver enzymes as in table 2 that reflect into
liver damage [6].

Histopathological findings in testis and epididymis of
the 4 bulls revealed severe degeneration and necrosis in
the spermatocytes. Multifocal desquamation of the
epididymal epithelium was observed. These finding come
in agreement with Agnes and Akbarsha [23] who reported
significant reduction in sperm concentration in mice
injected with aflatoxin. have been
hypertrophied and vacuolated due to toxicities, that
leading to inhibition of testosterone production which
controlling the spermatozoa production in testis.
Decreased the counts and motility of sperm were also
reported [24].Ulcerative endometritis were paralleled with
the fact that; Aflatoxicosis in cow caused abortion and
reduced fertility [25]. In human aflatoxin could be crossed
the placenta meanwhile transported to fetus and cause
detrimental effects [26].

Aflatoxins have been reported to cause liver cirrhosis
and liver cancer [3]. Severe degeneration and necrosis of
most of hepatocytes could be explained by the fact that;
AFBI1 in liver and kidney forming adducts with DNA,
RNA and proteins so protein biosynthesis impaired and
causes degranulation of endoplasmic reticulum [10]. AFB1
causes liver failure so become unable to detoxify ammonia
of protein metabolism leading to hyperammonemia that
pass through the blood brain barrier leading to increase
synthesis of glutamate neurotransmitters hence brain cell
damage occure [7].

Hyperchromatosis existence in liver as a sign

Leydig cells

of carcinogenicity, can be discovered as; CYP450
enzyme metabolizes AFB1 to form 8, 9- epoxide [27].
Epoxide has high affinity to binds with guanine bases in
DNA to form afltoxin-N7- guanine [28]. That in turn
of causing
transversion mutation hence affecting on p53 suppressor
gene so hepatocellular carcinoma (HCC) occure [6].

substitute guanine instead thymine
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Several degenerative and necrotic changes in our
study could be explained by hypoxia and energy
deficiency due to mitochondrial function loss. Reactive
aflatoxin-8, 9-epoxide preferentially binds to mitochondrial
DNA that hinders ATP production and FAD/NAD-linked
enzymatic functions so causing cell aging mechanisms [6].

AFBI antigen was strongly observed in Sertoli cells
and spermatocytes of bulls; also found intracellular in
endometrium of cows. That confirms the ability of
AFB1 to gain access intracellularly to Sertoli cells,
spermatocytes and endometrium. Immunohistochemistry
could be used to monitor AFB1exposure by measurement
of DNA adducts in liver. Although these methods may
not be useful for routine monitoring of healthy
individuals, they are an important tool to the role of AFB1
in HCC [29].

CONCLUSIONS

The main conclusions of study; Bad stored silage
created the conditions for asperagillus flavus growth.
AFBI caused clinicopathological and histopathological
changes. AFB1 antigen was detected by IHC in the
reproductive system of cattle. Sheep and goats showed
high resistance to aflatoxin.
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