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ABSTRACT

Twenty 5 months old healthy balady lambs 20 kgm body were divided equally into four
groups to elucidate the deleterious effect of ochratoxin on growth performance thyroid hormones
and some bichemical parameters. Group (Gp. 1) was the control, Gp. (2) was fed on a ration
containing 1 mg ochratoxin/kg ration for 30 successive days. Gp. (3) received 50 mg ascorbic
acid /kg b.wt. daily by I/M injection for 30 successive days. Gp. (4) was supplemented with
ochratoxin and ascorbic acid by same dose and period. Lambs of each group were weighed
individually at the beginning of the experiment and at the end of 1%, 4 and 6" week post
ochratoxin supplementation. Body weight gain were recorded. at same periods, blood samples
were collected for biochemical analysis.

The present work revealed that, ochratoxin induced a significant reduction in body weight,
weight gain, triiodothyronine(Ts),thyroxin(T,), total protein, albumin and globulin while a
significant increase in the serum levels of AST,ALT , alkaline phosphatase, urea and creatinine

was reported.

Vitamin C treatment was able to improve body weight, thyroid hormone and biochemical
parameters and overcome the toxic effect of ochratoxin

INTRODUCTION

Mycotoxins are structurally diverse group of
mostly small molecluar weight compounds
which are produced by the secondary
metabolism of filamentous fungi and are toxic to
mammals and poultry (/). The impact of
mycotoxins on human and animal health is well
recognized. Mycotoxins have a wide range of
adverse  biological effects  (mutagenic,
carcinogenic, teratogenic and / or estrogenic) (2).
Mycotoxins have an adverse effects on the
health status, production and reproduction in
ruminants (3).

Ochratoxin was firstly detected by Merwe et
al. (4). It is secondary metabolites synthesized
mainly by some toxigenic species of Aspergillus
and Penicilliurn (5) that contaminate various raw
agricultural commodities. The chemical structure
of ochratoxin consists of a dihydroisocoumarin
part coupled, via its 7-carboxy group; with L-
beta-phenylalanine part (6). Exposure to
ochratoxins through diet can produce an acute
toxicity to mammalian kidneys, and may be
carcinogenic (7). Ochratoxin A affects the liver

through a reduction in the ability to
counterbalance oxidative stress which leads to
altered gap junction intercellular communication
and loss of cell adhesion and polarity. This mild
oxidative damage in combination with cytotoxic
effects enhance the promotion of liver tumors
(8). The target organ for ochratoxin is kidney. as
accounted by the selective action on the
proximal tubules of the renal cortex (9). The
toxin induced kidney damage in rats at a dietary
level of 0.2 ppm, (10).

Vitamins are organic micro food materials that
are needed for optimal cell, tissue, organ and
body functions. Vitamins aclivate some enzylnes
which have important roles in protein,
carbohydrate and fat metabolisms (11). An
important water-soluble vitamin is vitamin C(L-
ascorbic acid or L-ascorbate} is an essential
nutrient for human and some animal species. It
has diverse functions including being an -
antioxidant (12), exerting positive ellects on
lipid and iron metabolism (13), and promoting
improved immune function (I4). Vitamin C
makes up an antioxidant system for mammalian



Eman et al.,

cells. It (ascorbic acid) is considered the most
important antioxidant in plasma and forms the
first line of defense against plasma lipid
peroxidation (15).

The present study was designed to evaluate
prophylatic efficacy of vitamin C, to modulate
the toxic effect of ochratoxin on growth
performance, thyroid hormones and some
biochemical parameters in growing lambs.

MATERIAL AND METHODS

Drugs: Vitamin C (Cevarol®):- Memphis Co.
I/M. injection. Each ml of solution contains 100
mg Ascorbic acid (15).

Animals and experimental design

The present investigation was carried out on
lwenty  healthy growing balady lambs aging
about 5 months old and about 20 kg body
weight. Lambs were obtained from a private
farms in Sharkia Province and housed under
hygienic conditions. Lambs were divided into
four equal groups, 5 lambs each. Gp. (1) was the
control group, Gp. (2) was fed on a ration
containing | mg ochratoxin/kg ration for 30
successive days, Gp. (3) was received 50 mg
ascorbic acid /kg b.wt. daily by /M injection for
30 successive days and Gp. (4) was fed on a
ration containing 1 mg ochratoxin /kg ration and
50 mg ascorbic acid /kg b.wt. daily by M
injection for 30 successive days.

Blood and serum samples

Blood samples were taken from jugular vien at
the end of 1%, 4" and 6™ week post ochratoxin
supplementation. These samples were collected
and centrifuged at 3000 r.p.m. for 15 min to
separate clear serum, for determination of T3
and T4 (16). Serum total protein (17), albumin
(18), globulin was calculated by subtraction of
serum albumen from total protein and albumin,
transaminases  (AST-ALT) (I9), alkaline
phosphatase (20),serum urea was estimated (21)
and creatinine (22).

Baody weight

Lambs of each group were individually
weighed at the beginning of the experiment and
at the end of 194" and 6™ week post ochratoxin
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supplementation. was

recorded.

Body weight gain

Statistical analysis

The obtained data were statistically analysed
(23).

RESULTS AND DISSCUSION

Mycotoxins are group of toxic chemical
compounds produced by certain strains of fungi
when they grow under favourable condition on a
wide variety of different substrates (24). These
compounds are toxic to animals causing diseases
collectively known as mycotoxicosis (25). On
the basis of their target organ and pathological
manifestation, they can be recognized as
carcinogens, hepatotoxins, nephrotoxin, etc.
from the obtained result of clinical signs und
post mortum lesions, it was obvious that the
hepatotoxic and nephrotoxic effect of both
mycotoxin (aflatoxin and ochratoxin) (25).

The obtained results showed as recorded in
Table 1 a significant decrease in the live body
weight and weight gain in lambs fed on ration
contaminated with ochratoxin when compared
with the control. Cchratoxin can induce decrease
in the activity of several enzymes needed for the
digestion of feed nutrient (26). The decreased
activities of these enzymes could contributed to
the malabsorption of nutrients.  Another
explanation for reduction of body weight and
weight gain (28) is that ochratoxin induces a
reduction in feed intake which reflected in low
weight gain (29). Improvement in the body
weight and weight gain was recorded post
ochratoxicosis treatment with vitamin C when
compared with the normal control vitamin C
induced a significant improvement in body
weight gain in rabbits (3(), which may be due to
increasing feed intake, digestibility of nutrients
which had biological role in digestive enzyme
biosynthesis and activation (31).
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Table 1. Effect of ochratoxin and vitamin C on weight gain (Kgm)in lambs (n=5).

Initial body 1 week 4" week 6" week
Parameter| weight Body Weight  |Body weight| Weight |Body weight{Weight gain
Kgm weight Kem | Gain Kgm Kgm Gain Kgm Kgm Kgm
Gp(l) ]20.59+0.41! 25.79+0.70 5.2+0.35 131.94+0.79] 3.15+0.38 ] 37.08+0.96! 5.14+0.62
Gp(2) |20.81+0.70123.50+£0.27% ) 3.32+0.33%* 1 29.28+0.51 | 2.78+0.26 [ 32.85£0.81 | 3.57x0.66
Gp(3) ]20.27+0.48; 27.49£0.56 | 7.22+0.52** [ 31.98+0.68 | 2.49+0.34 | 38.72+0.74 | 4.74= 0.70
Gp(4) [20.90+0.38| 24.83+0.49 | 3.93+045* 130.37+0.81 ] 2.54+0.42 | 34.38+0.81 | 4.01+0.44

*Significant at P < 0.05 ** Significant P< 0.01

In the present experiment, a significant
decrease in the serum thyroid hormones (T3
and T4) at the 4™ week post ochratoxin
supplementation was recorded as show in
Table 2. Ochratoxicosis in rats induced
significant decrease in T3 and T4 (29).
Reduction in thyroid hormone may be due to

Table 2. Effect of ochratoxin and vitamin C on

toxic effect of ochratoxin on thyroid glund
(32). Vitamin C treatment was able to improve
thyroid hormone. This could be attributed to
the ameliorating action of vitamin C, which
may  detoxified ochratoxin by its
transformation or degradation into detoxified
products(33) .

thyroid hormone in lambs (n=5).

Gp(1) 1* week 4" week 6" week
Parameter
‘ Gp(2) Gp(3) Gp(d) | Gp(2) | Gp(3) | Gp{4) | Gp(2) | Gp(3) | Gp4)
T3 130.2+ 116.73¢ 13612 132,18+ 124.2+ | 133.1+ | 1301 128.5+ 131.4+ 130.5+
(ng/dl) 1.89 ].84** 1.39 1.71 1.55%* 1.42 1.84 1.79 1.81 1.98
T4 3.83+ 228t 4.12+ 3.90+ 2.40+ 3.92+ 3.87+ 272+ 3.80% 371+
merd) | 048 | 050t | 063 051 | 043 [ 049 | 049 | 047 | o0sc | 64

*Significant at P < 0.05 ** Significant P< 0.04

Table 3 showed that serum total proteins,
albumin and globulins were significantly
decreased in lambs received ration contaminated
with ochratoxin. These resuits came in the same
line with  that  recorded in labms (34).
Ochratoxin induced a significant decrease in the
serum total proteins, albumin and globulin in
calves (35). Decline in total protein level in
labms fed on ration contaminated with
ochratoxin could be due to a decline in the
protein biosynthesis as ochratoxin molecule
appears to be causes disruption 1 serum
proteins levels due to inhibition of hepatic

protein  synthesis  (36).  Ochratoxin s
biotransformed into  genotoxic  derivative
damaging DNA molecule. Another factor
possibly  contributing to  the  observed

hypoproteinemia may be attributed to the renal

leakage of albumin resulting from kidney lesions
produced by ochratoxin (37). In addition , it has
been reported that ochratoxin may compete with
phenylalanine for binding on phenyl- alanine
transfer RNA synthetase enzyme, thus inhibiting
protein synthesis (38). Treatment of fanibs
suffering from ochratoxicosis with vitamin C
induce improves in protein profile towards the
normal level. Male albino rats treatment with
vitamin C showed a significant elevation in
protein profiie (39, 40). Vitamin C induced an
improvement in  protetn profile in  animals
suffering from iycotoxicosis which — was
attributed to the effect of vitamin C on
improving feed intake and digestibility of
nutrients, resulted in increasing the amino
acids% in the blood which are highly important
for the protein biosynthesis (317) .
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Table 3. Effect of ochratoxin and vitamin C on protein profile in lambs (n=5).
Parameter | Gp(l) 1% week 4" week 6" week
-
Gp2) Gp(3) Gp(4) Gp2) Gp3) Gpid) Gp(2) Gp(3) Gpld)
T.Protein 8.06+ 547« 9.86 7.89+ 6.10+ 8.63% T7.97% 7.89+ 8.20x 8.10+
(mg/dl) 0.38 (.53 %= 0.62* 0.87 0.55* 0.73 051 0.67 0.72 0.69
Albumin 4.90+- 2.99x 5.89+ 4.80+ 327+ 5.05« 4.85% 472+ 495¢ 4,98+
(mg/ll) 0.41 0.38* 0.13# 0.41 0.30% 0.41 (.39 0.58 0.41 0.71
Globulin 6t 2.48x 397+ 3.09« 2.83% 3.60x 312+ 317+ 3.25¢ 312+
umg/fdl) .20 0.16* 0.22% 0.26 0.21 0.23 0.32 0.23 018 u.12
AIG 1.55+ 1.22+ 1.48+ 1.55+ 1.16% 1.40+ 1.55= 1.49+ 1.52+ 1.60+
Ratio .30 0.17 0.25 0.29 .24 0.28 0.31 0.34 0.33 0.35

*Significant at P < 0.05 #* Significant P< (.01

It is evident from the present study that
ochratoxicosis in lambs induced a significant
mcrease in the activity of liver enzymes (AST,
ALT and alkaline phosphatase), urea and
creatinin. Similar results were recorded in earlier
study (41) which showed that ochratoxin
induced significant increase in liver enzymes
activity,urea and creatinin. The higher activity of
AST.ALT and alkaline phosphatase associated
wilth  ochratoxicosis in  the present  study.
Increased serum urea and creatinine in our study
may be due to nephrotoxic effect of ochratoxin
due to severe damage in the kidney represented
by severe degenerative changes in the proximal
and distal convoluted tubules, atrophy in a few
areas  of  glomeruli  and  hypertrophy of
slomerular wit as well as the presence of hyaline
casts in collecting tubules (2,34). On the other
hand, our study demonstrated that treatment of
lambs ochratoxicosis with vitamin C caused
marked amelioration of liver enzymes activity

(ALT, AST and alkaline phosphates), urea and
creatinin.  Vitamin C play a 1le in
hepatoprotection (42) the important factor in the
hepatoprotective activity of any drug is the
ability of its constituents to inhibit the aromatase
activity of cytochrome p-450, thereby favoring
liver regeneration (43). It is suggested that hiver
cytochrome p-450 is significantly reduced in
ascorbic acid deficiency (44). Vitamin C prevent
the generation of superoxide anion and hydroxyl
radicals which may reduce the oxidative stress
and prevent consuming the antioxidant defense
system (45). Vitamin C also considered
nephroprotective agents based on its antioxidant
properties (46).

It could be concluded from the results of this
work that vitamin C may provide a sate and
practical method to alleviation of ochratoxin
toxicity.

Table 4. Effect of ochratoxin and vitamin C on liver enzymes in lambs (n=5).

1* week 4" week N 6" week

Parameter! Gp(l)
Gp2) | Gp@3) | Gp@) | Gp) | GpB) | Gp) | Gp@ | Gp3) | Gp4)
AST | 41.34x | 52.08+ | 40.15« | 45.47x | 47.20 | 41.84% | 43,15+ | 43.11x | 41.05« | 42.05+
(U/L) 147 11.89%*| 134 ) 077 | 086* | 1.51 | 084 | 059 { 138 | 093
ALT 3027+ (39.18+ | 2821+ 33.55+ | 35.21% | 30.45+ | 32.09+ | 32.72% [ 31.10< | 31.13=
(U/L) 124 11.62*%| 086 | 093 | 0.62* | 071 | 065 | 048 | 038 | 093
T AIKPh, 17528+ | 83.74x | 7337« | 76.49+ | 80.02+ | 76.59% | 75.14+ [ 77.11x | 74.39x ) 75.10=
(LU/mD | 1.63 11.56** 1 093 | 072 | 038* | 089 | 080 | 045 | 079 | 0.69

*Sienificant at P < 0.05 ** Significant P< 0.01
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Table 5. Effect of ochratoxin and vitamin C on kidney function in lambs (n=5).

1 week I 4™ week 6" week
Parameter | Gp(1)
Gp2) | Gp@3) | Gp@ | Gp(2) | Gp3) | Gp) | Gp(2) | Gp(3) | Gp)
Urea 1564+ 12055+ 13.26+ | 17.16+ | 17.99+ | 15.10£ | 15.71% | 16.09+ | 15.85+ | 15.63+
(mg/dl) | 1.04 [091*%| 0.67 079 | 030% | 094 | 063 | 057 | 048 | 096
Creatinine | 1.46% | 310+ | 130+ | 192+ | 242+ | 1424 | 1.64% | 2.02% | 146+ | 150+
(mg/dl) 022 [0.50%* | 0.24 029 | 037 | 028 | 023 | 03% | 038 | 029
*Significant at P < 0.05 ** Significant P< 0.01
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