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Abstract 

Background: Mycotoxins are toxic secondary metabolites produced by fungi that pose significant health risks to livestock, leading to oxidative stress, 
liver dysfunction, and renal impairment. Moringa oleifera leaves are known for their antioxidant and hepatoprotective properties, which may 
mitigate the adverse effects of mycotoxin exposure. Objective: This study aimed to evaluate the protective effects of Moringa oleifera leaves on 
glutathione (GSH) levels, liver enzymes, and kidney function in ram lambs exposed to mycotoxins. Methods: Twenty ram lambs (average weight: 
23 kg, age: 4–5 months) were randomly assigned to four dietary treatment groups and housed in controlled conditions. The study was conducted 
at the animal farm of Baghdad’s College of Veterinary Medicine from January 24, 2023, to March 24, 2023. The dietary treatments were as follows: 
Control (C): Fed a concentrate ration (2.5% body weight) with alfalfa hay. G1: Fed the same control diet supplemented with 50 g of Moringa oleifera 
leaves daily. G2: Fed a diet contaminated with mycotoxins. G3: Fed the same mycotoxin-contaminated diet as G2 but supplemented with 50 g of 
Moringa oleifera leaves daily. All animals had free access to water. Blood and serum samples were collected at baseline (0 days), one month, and 
two months post-treatment to assess glutathione (GSH) levels, liver enzymes (ALT, AST, ALP), and kidney function markers (urea and creatinine). 
Results: Mycotoxin exposure (G2) significantly increased serum ALT, AST, ALP, urea, and creatinine levels, indicating hepatic and renal dysfunction. 
Additionally, GSH levels were markedly reduced in the mycotoxin-exposed group compared to the control. However, supplementation with Moringa 
oleifera leaves (G3) significantly improved antioxidant activity, as evidenced by increased GSH levels and a reduction in liver enzyme and kidney 
function markers compared to the mycotoxin-exposed group. Conclusion: Moringa oleifera leaves demonstrated a protective role against 
mycotoxin-induced oxidative stress and organ dysfunction by enhancing antioxidant defense mechanisms and improving liver and kidney function. 
These findings support the potential use of Moringa oleifera as a natural dietary supplement to mitigate the toxic effects of mycotoxin contamination 
in livestock feed. 
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Introduction 

Mycotoxins are toxin secondary metabolites which contaminate 
different food substances [1, 2] effect on public health [3] and by 
presence of their residue in serum, milk [4, 5] kidney and liver [6, 7] 
Strategies to prevent mycotoxhn in per harvest or post–harvest by 
chemical method (chitosan, ozone treatment). Mycotoxins cause 
human and animal health problems and mortality [8-10], as well as 
increased health and veterinary care costs [11], decreased production 
efficiency, and rendering commodities unsuitable for national or 
international trade. Physical method (processing ,storage, radiation), 
chemical method [12], biological method (yeast, fungi, food 
fermentation) enzymatic detoxification and noval detoxification 
strategies by plant extraction [13]. Contaminated diet reduced feed 
ingestion ,had  adverse effect on the liver and immunosuppression in 
sheep [14].  

Mycotoxins cause human and animal health problems and 
mortality [15, 16], as well as increased health and veterinary care costs 
[17], decreased production efficiency, and making commodities 
unsuitable for national or international trade [18]. The use of 
medicinal plants has an effective effect in many diseases that affect 
human and animals because it contain important substance such as 
antioxident and antimicrobials [4, 19]. Many studies have been 
conducted to use medicinal plants to reduce the effect of mycotoxins 
[20]. The tree's leaves are known for their high concentration of crude 

protein, vital vitamins, minerals, and amino acids [21]. According to 
Akinbamijo et al.,[22] Among other nutrients, MOLs frequently 
include dry matter, crude protein, ash, ether extract, and crude fiber. 
It has received much research due to their potential as a high-quality 
feed source for grazing ruminants and as a supplement to boost 
herbivore productivity on limited feed sources. Among other nutrients, 
the chemical makeup of MOLs often includes dry matter, crude 
protein, ash, ether extract, and crude fiber [19]. Moringa oleifera is 
renowned as the miracle tree due to its numerous medicinal 
advantages and great nutritional value over the world [23].  

Moringa leaves, on the other hand, effectively prevent 
morphological changes and oxidative damage in humans and 
animals by increasing antioxidant enzyme activity, reducing lipid 
peroxidation intensity, and inhibiting free radical generation [24, 25].  
Based on these findings, we postulated that MOLE, by activating the 
pathways that upregulate the antioxidant defense system, may 
effectively protect skeletal muscle cells exposed to a pro-oxidant 
environment. And it has been used to promote the immune system 
against microorganisms infection [26, 27]. Moringa oleifera, leaves 
have a rich source of calcium, protein, potassium  and natural 
antioxidants like vitamin C (Leone et al the  leaves of M.oleifera are 
used in treatment of a variety of human ailments such as hepatic and 
renal disorders, cardiovascular [28].    
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Materials And Methods 

The experiment was completed in 2 months. Thirty twenty local 
males rambs were imported at age of 4-5 months, with a mean body 
weight of 20 kg, and were housed in the cage of the animals’ house of 
the veterinary college, Baghdad University.  Ram lambs were obtained 
from a recognized owner. The animals were healthy and free of both 
external and internal parasites. All animals were fed the same 
concentrate diet, and water and feed were provided for two weeks. The 
animals were then separated into four equal groups of five animals 
each, as shown below. The first group was provided a concentrated diet 
and served as a control group (C), whereas the second group was 
offered a concentrated diet containing Moringa Oleifera leaves (G1). 
The third group was fed a concentrate diet tainted with mycotoxins 
(G2). The fourth group was fed a mycotoxin-contaminated 
concentrated food and got 50 gm/kg of M. oleifera leaves communis 
(G3) 

Preparation of Mycotoxin  

The process of preparing mycotoxin was done naturally through 
the contaminated yellow corn and barely, which was taken from the 
place where the corn was moldy, the corn was mixed with the 
concentrated diet according to standard percentage of the control diet. 
After mixed it well and estimation the concentration of mycotxin tow 
time in the beginning of the study, middle and at the end of the study 
by using ELISA test. Aflatoxin corn 18.678 -23.130 (ppb), barley 2.762-
15.189 T2 corn 1-59.937μg/kg, barely 1-62.082 μg/kg, Ochratoxin 
corn 1.538-2.317 μg/kg, barely 1-2.450 μg/kg Zearalenone corn 1-
139.869 μg/kg, barely 1-139.869 μg/kg Don corn 0.264-0.769 μg/kg, 
barely 0.002 -0. 463 μg/kg 

Collection of the Plant and Preparation of the Extract 

Freshly leaves of Moringa Oleifera collected from local trees in 
Baghdad, pounded to a fine powder in electrical processor. 

Blood Samples  

Blood sample were collected on zero-time, first month and Second 
month of the experimental to evaluate the above-mentioned 
parameters. Blood samples were withdrawing (5ml) from vein   after 
sterilization the site of blood drawn by using disposable syringe 
sterilized. the samples   while the other part of the bloods samples kept 
in sterilized tube (6ml) includes gel and clot activator then separated 
by centrifuge (3000 rpm) for 5 minutes.  

The GSH content was determined according to Beutler et al.[29].  
Urea content was determined according to Fawcett et al., [30]. Alanine 
Amino Transferase Activity (ALT) and Aspartate AST (AST) are 
determined using Reitman and Frankel's [18]  methods. We also 
utilized the DEA kit Aspartate Aminotransferase. Estimation of blood 
serum creatinine, the concentration of creatinine in the blood, using 
the kinetic approach (Automated method) described by Crocker et al. 
(1988) using a creatinine kit. The Bio-system- Spain Company created 
all of the kits. 

Statistical Analysis 

SAS (Statical analysis system, version 9.1) was used to do statistical 
analysis on the data. To analyze significant differences across means, 
a two-way ANOVA with interaction and a least significant difference 
(LSD) post-hoc test was used (SAS, 2010). 

Results And Discussion 

Glutathione Changes  

In Table 1 the total GSH values a significant (p<0.05) difference 
starting in 1 month. G1 shows a significant (p<0.05) increase 
compared with G1 in the first month. Effect the moringa Oleifera 
compared with G1in first month Ram Lambs. The effect moringa 
oleifera leaves compared on GSH in treatment group G3. 

Table 1: Effect of Dietary Treatment of (Moringa Oleifera Leaves) with Ram Lambs Feed Contaminated by Mycotoxins on Glutathione Concentration (U/L) at (2) 
Months (Mean ± SEM). 

Groups Zero Time After One Month After 2 Months 

G1 A218.50±8.65a B229.25±8.04 b B224.75±2.08 b 
G2 C215.00±9.26a A243.50±7.06 a BA236.25±9.03 a 
G3 A216.22±7.23 a B191.20±7.77 d C152.20±8.08 c 
G4 B218.33±9.10a C207.60±10.12c A222.80±10.11ab 

LSD 5.65 
  

Values are Presented as Means.SE with Different Tiny Letters in the Same Column show Significant Differences (p < 0.05)

ALP Change  

At the end of CG, G1, G2 and G3 after 1-month Awassi Ram Lambs 
fed with G2 had significant effect on body ALP as compared to G1 and 
G3 groups. the comparable effect was observed after 1 month of body 
ALP.  

The comparable effect moringa oleifera on G3 of the fed 
mycotoixin with moringa oleifera leaves had significant on body ALP. 
The overall body ALP was A370.56+28.14 a, A231.00+26.70 b, 
B198,40+11.86 c and B137.17 +8.23 d in groups G2, G3, G1 and CG, 
respectively. 

Table 2: Effect of Dietary Treatment of (Moringa Oleifera Leaves) with Ram Lambs Feed Contaminated by Mycotoxins   on ALP concentration (U/L) at (2) Months 
(Mean ± SEM).

Groups/ALP Zero Time After One Month After 2 Months 

G1 A170.40±23.03a B137.17±8.23 d B132.82±11.05d 
G2 A176.12±41.91a B198.40±11.86c B196.72±45.27c 
G3 B176.46±28.76a A370.56±28.14a A377.92±21.20a 
G4 C173.86±37.42a A231.00±26.70b B210.18±51.81b 

LSD 5.65 
  

Value is Represented as Means.SE with Different Tiny Letters in the Same Column Show Significant Differences (p <0.05)
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Alanine Amino Tranferase Changes (ALT) 

Total alanine amino transferase values in table 4.4 showed a 
significant (p<0.05) difference from the first to end experiment, with 

G1 expressing a significant(p<0.05) increase compared to the other 
groups, G 2 expressing a significant(p<0.05) decrease compared to G1 
and G3 at the first month. 

Table 3: Effect of DIETARY TREATMENT of (Moringa oleifera leaves) with Ram Lambs feed contaminated by mycotoxins   on ALT concentration (U/L) at (2) months 
(Mean ± SEM). 

Groups Zero Time After One Month After 2 Months 
G1 A27.55±3.53a A22.37±0.93b B17.50±1.35c 
G2 B27.15±3.26a A32.30±0.86a A35.48±1.27a 
G3 B29.30±0.80a A35.48±1.27a A32.82±2.20ab 
G4 A28.86±3.42a A22.62±1.86b A28.86±7.01b 
LSD 5.65 

  

Different Value are expressed as Means.SE having a Different Small Letter in tI Same Column are Significantly (p <0.05)

Aspartate Amino Trasferase Changes (AST) 

Table 4_5 demonstrate that there was significant change in AST 
in G1, G2 and G3. A flatoxin has a marked effect on liver. but Activity 

elevation of aminotransferase (AST)by aflatoxin in G2. Effect Moringa 
oleifera leaves on aflatoxin reduce effect on AST G3 of fersit month. 
Table (4) Effect of Moringa oleifera leaves on (AST) of Ram Lambs by 
Contaminated diet by mycotoxins 

Table 4: Effect of Dietary Treatment of (Moringa Oleifera Leaves) with Ram Lambs feed contaminated by Mycotoxins   on AST Concentration (U/L) at (2) months 
(Mean ± SEM).  

Zero Time After One Month After 2 Months 
G1 B79.00±2.53a A87.72±5.59c B72.32±4.67b 
G2 B78.45±8.92a A104.50±4.86b B74.40±3.81b 
G3 B84.44±8.25a A146.16±17.54a A92.30±3.20a 
G4 B80.44±6.42a A89.90±4.20c B77.70±9.01b 

LSD 5.65 
  

Different Value are Expressed as Means.SE having a Different Small Letter in tI Same Column are Significantly (p <0.05)

Uera Changes 

At the end of CG, G1, G2 and C3 after 2 months Awassi Ram Lambs 
fed with G2 had significant effect on body uera as compared to G1 and 
G3 groups (Table 1).  The comparable effect was observed after 
1month of body uera. The comparable effect Moringa Oleifera of G3 

was observed after 1 month of body uera. During the 1 month and 2 
months of the treatment groups decreased significantly compared with 
the control group. The overall body uera 
was67.90+4.34,19.32+1.27,18.00+0.54 and 19.64+0.81 mmol/L in 
groups G2, G1, CG and G3, respectively. 

Table 5: Effect of Dietary Treatment of (Moringa Oleifera Leaves) with Ram Lambs feed Contaminated by Mycotoxins on Urea Concentration (mg/dl) at (2) months 
(Mean ± SEM). 

Groups Zero Time After One Month After 2 Months 
G1 A18.42±1.29a A18.42±0.40b A18.00±0.54b 
G2 A18.37±1.47a A19.35±1.86b A19.32±1.27b 
G3 B19.10±5.81a A71.12±5.14a A67.90±4.34a 
G4 A20.68±1.02a A18.06±1.70b A19.64±0.81b 
LSD 5.65   

Value is expressed as Means.SE having a Different Small Letter in the Same Column are Significantly Different (p <0.05)

Creatinine Change 

The results of Creatinine showed there were significant (p<0.05) 
increased in Creatinine G2 from first month to tge end compared to 
the other groups, mycotoxin effects on high creatinine, Moringa 

oleivera leaves effects postave on creatinine where significant (p<0. 
05) in G2and G3 where decreased of creatinine, we have shown   that 
proteinaceous fractions in the m.oleifera leaves extract have an effect 
on lowering the creatinine. 

Table 6: Effect of Dietary Treatment of (Moringa Oleifera Leaves) with Ram Lambs Feed Contaminated by Mycotoxins on Creatinine Concentration (mg/dl) at (2) 
Months (Mean ± SEM). 

Groups Zero Time After One Month After 2 Months 
G1 A0.91±0.03a A0.86±0.04b A0.83±0.08b 
G2 A1.00±0.08a A1.01±0.06b A0.93±0.03b 
G3 A1.03±0.09a B2.04±0.05a B2.08±0.08a 
G4 A0.99±0.10a A1.02±0.12b A0.99±0.11b 
LSD 5.65   

Different Value are Expressed as Means.SE having a Different Small Letter in tI Same Column are Significantly (p <0.05)

Discussion 

Glutathione (GSH) 

Moriga appears to have several advantages, including the 
treatment of ascites, rheumatism, and poisonous bites, as well as 
cardiac and circulatory restorative [31], hepatoprotective, and anti-

malignancy properties [12]. For the efficient treatment of athlete's foot 
and tinea [31]. Morniga oleifera plant leaves can be used as an 
antiaflatoxigenic agent and its extract having a lot of Bioactive 
compounds to control aflatoxin production these advantages occur 
due to positive changes in antioxidants, support and activation of liver 
and kidney functions. Ibrahim et al.,[27]. In our current study, we 
found that the effects of mycotoxins are clear in reducing antioxidants 
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such as GSH [16], and that adding Morinca oleifera leaf powder at a 
concentration of 5% contributed to increasing the percentage of GSH 
in the blood, which helped it reduce the severity of Mycotoxin this 
agreed with. Ibrahim et al.[27], who showed the increased of GSH  to 
reduce the harm effect of AFB1  also  Sreelatha and, Padma [32], and  
Hussein et al.,[33] who noticed that adding the moringa olevera led to 
protective effect on liver damage by decreasing the oxidative stress [34, 
35]. Adding Morinca oleifera as an antioxidant reduces liver toxicity 
and kidney toxicity and raises the defense status as antioxidants [36] . 
The value of liver reduced glutathione (GSH) concentration was 
considerably lower in the mycotoxin group when compared to GC. G2 
and G3 [37].These findings are consistent with those of Mobio et 
al.[16].AF induction caused a complicated, substantial metabolic 
dysfunction of the endogenous oxidative and antioxidative systems 
[38]. The accumulation of AF and its metabolites depletes the GSH due 
to the formation of high amounts of epoxides that could activate and 
development of various cancers [39]. M.oleifera attenuates the 
oxidative stress and enhances the levels of activity of antioxidative 
enzymes [40] and may be because  contains important substances like 
phenolics mpolyphenol ,vitamin A,C and E in addition to macro and 
micro  minerals like Ca, Mg, Cu, K, Zn, Mn, Na and Fe [41] M.oleifera 
leaves are a renewable source of chlorophylls, phenolics, B-carotein, 
and saponin [42]. Chlorophylls can operate as an interceptor molecule 
by forming tight molecular complexes with AF, antioxidant, and 
inhibitor of cytochrome p450 enzymes [17]. These findings are 
consistent with the experimental findings that M.oleifera leaves boost 
GSH [43]. 

Liver Enzymes        
Mycotoxins [44] have harmful effects on the body’s organs, 

especially the liver, as it is the body’s first defender as a result of toxins 
entering it [35] showed increase in activity of liver enzymes after 
affected by mycotoxins [45]. In our study, these effects appeared clear 
through an increase in liver enzymes in the blood, which is evidence 
of the destruction that happens in the liver cells, and then the enzymes 
go down to the blood [46, 47]. This appeared clearly through an 
increase in enzymes (ALP, ALT, AST) in the third group fed with feed 
contaminated with mycotoxins, while there were a small percentage in 
the rest of the groups, noting that the fourth group fed on feed 
contaminated with mycotoxins with the addition of Moringa, the 
percentage of these enzymes was higher than  the   control group and 
the group of feed to which Moringa was added without toxins, as there 

is a clear effect of Moringa  this agreed with Mansour et al.[48] when 
who notice the amelarative effect to in liver and kidney  this may be 
through supporting the immune system and the presence of some 
vitamins E - B + C and their effects on the liver, and the presence of 
phenophyllans in Moringa has an important and essential role in 
activating cells, including liver cells [49, 50]. Moringa Oleifera therapy 
protects the liver from damage and oxidative stress caused by 
mycotoxin intoxication by scavenging free radicals and inhibiting 
inflammation, as well as restoring natural antioxidant defence 
systems [31, 51]. The findings are consistent with those of [35], who 
found statistically significant stimulation in ALT, AST, and ALP 
activities in groups given contaminated bassl diet mycotoxins 
compared to control groups. The AF induction generated the same 
trend in kidney function as that of the liver, with kidney (urea acid, 
urea, and creatinine levels in serum) following the same pattern as 
liver parameters [52]. These results from the trial on the effects of MOL 
are consistent with  Furthermore, Sheikh et al.[34] discovered that 
M.oleifera leaves prevented xenobiotic-induced injury in liver function 
(AST, ALP, and ALT) and protected liver damage [43, 53].  

Urea and Creatinine  

Through our study, it appeared that there was a clear significant 
increase in the urea and Creatinine the group fed with feed containing 
mycotoxins [54], where the increase in urea and Creatinine was due 
to disturbances in the functions of the epithelial cells of the renal 
tubules and these clear effects of the mycotoxins [55, 56]. While note 
that the fourth group, after using Moringa oleifera, was seen a low 
concentration  of both urea and Creatinine, and it is confirmed that 
there has been an improvement in kidney function as a result of the 
presence of important substances in the composition of Moringa, 
including antioxidants and flavonoids, which have a positive and 
supportive effect on cells, as well as the presence of the essential 
essential vitamins E and B this  agreement with Sheikh et al.[34] 
found that M .oleifera leaves abrogated the xenobiotic induced harm 
in kidneys function. 

Conclusion 

In conclusion, that Moringa oleifera supplementation had a 
positive impact on the ram that consumed feed contaminated with 
some mycotoxins, especially antioxidant and liver and kidney function 
which suffered from harmful effects of mycotoxins. 
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