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ABSTRACT

Effect of Egyptian Tafla on reducing the toxicity of aflatoxin was examined by
adding different levels of tafla to an aflatoxin — contaminated diet. Thirty growing male
guinea pigs (average 133 gm). Were divided into 5 groups (68 in each} equal in
number and average body weight. The 1% group fed uncontaminated diet (contral), 2™
group fed contaminated diet with aflatoxins B+, B2, G1 and Gz mixture (equals to 420
ppb aflatoxir B1). The 3™, 4™ and 5™ groups fed aflatoxins contaminated diet supplied
with 0.5, 1 or 2% tafia respectively. The following measurement were recorded, daily
feed intake, daily body weight gain, feed efficiency, aflatoxin intake (ppb) some blocod
parameters, internal organs (liver, lung, kidney, heart and spleen} were clinicaily
examined weighted and samples for histopthological studies were taken.

The obtained results revealed that comparing to the uncontaminated (control)
diet, feeding aflatoxins B+, B2, Gy and Gz mixture contaminated diet. decreased live
body weight, body gain, feed intake and feed efficiency. The weight of internal organs
as % of body weight Increased by aflatoxins. The blood parameters showed that
aflatoxins decreased serum total protein, ablumin and globulin, meanwhile an
increase in serum total lipids, total cholesterol, creatinine, Wrea — N, uric acid and
AST,ALT and alkaline phosphatase activities. The differences were significant
(P<0.05) except in serurn albumin, and urea - N.

Addition of 0.5,1 or 2% tafla to the aflatoxins diet improve body weight, daily
feed intake blood parameters measured, histological lesions and prolonged the
survival period. The best level of tafla was 0.5%.
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INTRODUCTION

Acute aflatoxicosis causes hepatitis, hemorrhage, immune
suppression, genetic damage (carcinogenicity, teratogenicity and
mutagenicity) and death. Growth impairment and lowering of reproductive
performance are the most sensitive clinical signs of chronic aflatoxicosis.
Scientific efforts were directed towards using physical, chemical and
biological techniques for detoxification or inactivation of aflatoxins. (Abdel
hamid et al,1986,1992a,b; Abdelhamid, 1993 and Abdelhamid and
Mahomoud 1996}. These techniques have not been used on a commercial
scale due to high costs, the need for special facilities, losses of important
nutrients and the questionable safety of chemical degradation products of
aflatoxins. -

Many adsorbents as activated charcoal,! bentonite, zeclite
aluminosilicates and yeast ceill wall were tested for binding of several
mycotoxins both /i vitro and in vivo the degree of adsorption in in vitro
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depends on the physical structure of the adsorbent, i.e. the total charge and
distribution, the size of the pores and the accessible surface area. On the
other hand, the properties of the adsorbate molecules (the mycotoxins) such
as polarity , solubility, size, shape and in case of ionized compounds, their
charge distruibution (Alexander et al., 2001).

It reduce the bioavailability of aflatoxins and their hazardous effects in
some animal species (Philips et al, 1980; Harvey et al, 1993, schell et al.,
4993 and Schiedeler, 1993;Shehata 2002 ; Shehata et al.,2003 ; Nowar, et
al ,2001; Abd Ei-Baki et al,, 2002 ;Abdel hamid et al., 2005 and Abdel hamid
et al., 2002). Generally, the major advantages of adsor‘bent include low cost,
safety and easy addition to animal feed.

This study was carried out to evaluate the alleviation ability of tafla for
the toxic effect of aflatoxins B, B,, G;, G, mixture (equals to 420 ppb B,)
growing male guinea pigs in diet.

MATERIALS AND METHODS

For producing aflatoxin the strain of Aspergilius flavus NRRL 3357 was
grown in synthetic media, yeast extract — sucrose broth (YES) containing 2%
yeast extract and 20% sucrose. The substrate was dispensed in conical flask.
The flasks were then autoclaved for 1% minutes at 121 C°, then coold and
inoculated with spore suspension and incubated for 9 days at 25 — 29 C°.
Afiatoxin concentrations determined using A.O.A.C (1984) and Shih and
Marth (1969). The media was found to contain a mixture of aflatoxins B,, B,,
G4, and Ga,. :

Thirty growing male guinea pigs (average weight 133 gm) were
randomiy assigned to one of five dietary groups (6 animals in each). The 1%
group fed uncontaminated diet {control), 2™ group fed diet contaminated with
420 ppb aflatoxin /kg diet, the 3%, 4™ and 5" fed. aflatoxin contaminated diet
with 0.5 , 1 and 2% tafla, respectively, 1 and 2%. Tafla used in study
contained (%) : 50.05 SiO,; 20.26 AlOs;; 9.74 Feu O, 502 CaO, 1.95 MgO;
2.19 Na,0; 1.05 K,0O and 12.74 others.

Animal of each group were housed in similar metallic cage under same
managerial, hygienic and environmental conditions. All dietary treatments
were offered to animal ad libitum and drinking waters was available all ime.

On day 17 of feeding pericd, three animals from each group were
slaughtered and internal organs (liver, heart, lungs, spleen and kidneys) were
removed from the body and subjected to the clinical and histopathologicai
examination, according to Bancroft et al,{1990). Also, blood sample were
taken. Serum total protein, albumin, total lipids, total cholesterol, aspertate
amino transferase {AST), alanine amino transferase (ALT), urea — N, uric
acid and creatinine were determined by using commercial kits purchased
from Egyptian — American Company for Laboratory Services, Egypt.

The data of ali parameters were statistically analyzed as completely
randomized design by using analysis of variance according to Snedecor and
Cochran (1982). Significant differences among treatment means were
statistically tested by using Duncan's Multiple Range Test (Duncan, 1955).
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RESULTS AND DISCUSSION

Guinea pigs performance ;

Data presented in table (1) showed that aflatoxins reduced daily body
gain, feed intake, feed conversion and survival periad. Addition of tafla at all
levels impoved these parameters. Generally, the best level was 0.5%. These
results were in agreement with those obtained by Nowar ef al, 2001,
Shehata 2002 and Abd El-Baki et af (2002) on rabbit, Shehata et al.,, (2003)
and Abde! hamid et al (2004b) on Tilapia fish, Schell of al. (1993) and Harvey
ef al. (1993) on growing pigs and Abdel hamid et al (2005) on rats.

The resuits of tafla may be due to binding of aflatoxins and increase
its excreation in feces, therefore reduce the bad effect of aflatoxin on animal
performance and health {Smith, 1982; Shehat, 2002 and Abdel hamid, et al,
2005).

Blood serum analysis :

Table (2) shows some serum components, of guinea pigs fed
aflatoxins B, By, G, & G, mixture (equais to 420 ppb as B,) diet alone or with
different level of tafla. Comparing to the control diet, feeding aflatoxin diet
significantly (P<0.05) decreased serum total protein, albumin and giobulin
and increased serum total lipids, total cholesterol, creatinine, urea - N, uric
acid and AST,ALT, alkaline phosphatase and acid phosphatase activities.

Addition of tafla especially the 0.5 % level to the aflatoxins diets
improve serum components. However, the differences than the control
animals were still significant {(P<0.05) in serum total lipids, creatinine, uric
acid and alkaline and acid phosphatase activities. _

These results agreed with those of Abdel hamid et al. (2005) on rats,
Nowar e al (1996); Abdel Baki et al (2002) and Shehata (2002) on growing
male NZW rabbits, Hoda El — Zahar et al. (1996) on mature rabbits, Schell et
al {1993) and Harvey of al (1993) on growing pigs.

Internal organs :

Animals fed aflatoxins diet alone or with tafia were lower in absolute
weight of internal organs {liver lungs, Kidneys, heart and spleen) than the
control group {Table 3). The relative weight of intemal organs showed an
opposite trend being significantly higher in animal fed aflatoxin diet alcne or
with Tafla than those fed the control diet. These results agreed with those of
Nowar et al, 1996 and (2000).

Decreasing of serum protein by aflatoxin may be attributed to
degeneration of endoplasmic reticulum and inhibition of protein synthesis
(Srivastava, 1984), while increasing of AST, ALT and alkaline phosphatase
may be due to hepatocellular necrosis ( Harvey et al. 1995, Zaky ot al 2000).
The increase in creatinine may be due to the inhibition of the excretory
function of kidney as result of increasing its liver synthesis form ammonia.

9933



vcee

Table (1): Effect of aflatoxins B,,B,;G,; & G, mixture (equals to 420 ppb as B1} and addition of tafla on

performance of guinea plgs.

[tems Control Afiatoxins
[ 0% fafla | 0.5% tafia 1% tafla 2% tafia
nitial body weight (gm]. 133.3x16.7 136.7+134 | 133.3116.7 1308173 133.3£10.2
r;lnial bedy weight gm). 261.7H1.7 127 .5+10.1 150400 135:0.0 130+0.0
urivival period day). 30 19 25 25 77
Daily bedy weight gain gm). 43 -0.48 0.6 0.2 0.2
Daily Feed intake {gmj. 26.7 113 15.03 13.1 13.1
aily Aflatoxins intake pgfanimal - 438 6.3 5.5 5.5
Ea‘ﬂgﬁﬂatoxlns infake as %df LD - 2.4 25 2.7 2.7
& ciency 0.2 -0.04 ] 0.04 0.02 -0.01

Table (2): Effect of feeding aftatoxins 8,,B;,G, & G, mixture {equals to 420 ppb as B1) contaminated diet alone
ore with different levels Egyptian Tafta (0.5, 1 & 2%) on the blood serum analysis of guinea pigs.

ltems Control Aflatoxins
0%clay 0.5%clay 1%clay 2%clay
A b B b b
otal protein {g/dly 5.210.2 4.440.7 51401 49101 4.5+0.1
a a A a a
ATbumin {a/dl) 2.710.1 2.3+0.1 2.7+0.1 2.5+0.1 2.630.1
a b Ab ab ab
Tobufin {g/dl} 2.540.1 2.1+0.1 2.3:0.03 23401 23+0.03
C a b b a
ofal lipids {mg/dl} 30145.8 3443124 3237837 3237137 3453152
. d a d G b
otal cholesterol {mg/dl} . 927122 130.340.7 1001 109.715.3 120+1
d a cd be ab
GOT [{¥][N] 35.340.9 67.7£0.9 4312 527454 654£3.1
b a b - b a
GPT (UL} 21+0.6 32.7x0.3 18.7:0.9 22+2.5 3010.8
d a c bc ab
lAlkaline phosphatase {IUL) 40.310.3 — 64.342.2 50.311.7 53,3439 58.3+1.8
d a b b a
cid phosphales (TG ‘:LLO.S 21.7:0.3 AYHET Wil 22105
a c bc ahb
Creatinine {ma/dl) 0.910.1 24401 1.6x0.2 1.8H0.2 2.140.3
a a a a a
Urea—N {mg/dl 2.9+0.03 3101 310.1 30,1 310.1
C a b ab a
Uric acid {mg/dl) 4.1+0.03 5.140.1 4.640.2 4.9+0.2 5.140.1

Means in the same row bearing different superscripts differ significantly '(ﬁ<0.05).
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Table (3): Effect of feeding aflatoxins B,,B,,G; & G, mixture (equals to
420 ppb as B1) and addition of tafla on the internal organs

weight of guinea pigs.

Items ~ Conftrol Aflatoxins

: 0% tafla | 0.5% tafla % tafla 2% tafla
Liver c a B - . a
{%). 4.2+0.1 5.7+0.1 5.1+0.3 5.1:0.2 -[ 58x0.2
Lungs c ab " a ™ a a
(%). 1.2+40.1 2.2+0.2 1.8£80.1 - 2.320.1 2.4+0.1
Kidney b a a a =1 a
(%), 1.1+0.1 2.2:0.3 1.8+0.1 1.6:0.1 1.920.1
Heart b a a a a
(%). 0.540.01 0.940.1 0.84+0.03 0.8£0.1 0.2+0.01
Spleen b a a a a
(%). 10,017 1 0.2:0.01 0.24£0.01 0.2+0.01 0.2+0.01

Means in the same row bearing different superscripts differ significantly (P<0.05).

Pathologicai examination:
1- The kidneys:

Grossly, the kidneys are slightly enlarged, grey in colour and slightly
firm in consistency. Microscopically the kidnays revealed that their glomeruli;
shirnked with small intrarenal empty spaces. The renal tubules are suffered
from various degenerative changes while appeared as cioudy swelling and

vacuolation in other renal tubules. The renal blood vessels are also
congested.

2- The liver: .
Grossly, the liver appeared enlarged and congested. The cut surface
appeared also redish in color and freely blood- oozed. Microscopically, the
hepatic blood vessels are severely enlarged. Some hepatic cells suffered
from variable degenerative changes and other, hepatic cells afe reversed.
The histopathological aleration observed in sections of kidney and livers from
guinea pigs fed on aflatoxin are in agreement with those found by Nowar et

al.,(2001), Soliman et al (2001) Vinita et al (2003) and Abdelhamid et af
(2004a).
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Fig. (1) Seciion from Kidney of guinea pigs received wflamowln alone shaaed
shrinked renal glomeruli H £ E X250

s A e DT -

Flg. (2): Seetbon from Kidney of guinen pigs recelved aflstoxin  with Tafla
showed vuriable degenerative changes M & E 3 1040,
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L T A e o e, :
Fig. (3): Section from liver of guines pigs received aflanoxin showed sewar
congestgd hopatic B. Ves. FL & E X 250,

Fig- {4p: Seclion fbom liver of guinea pigs received aflatoxin with Tafla showecd
nesrosis of the hegatic colls H & E X 1000,

CONCLUSION AND PRACTICAL APPLICATION

The data from the present study demonstrate that adding tafla
(specially 0.5%) to a diet contaminated with aflatoxins B1,B2,G1 & G2
mixture (equal to 420 ppb aflatoxin B1) may provide a safe and practical
method to alleviation aflatoxin effect in guinea pigs. diet.
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