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ABSTRACT

Melatonin (MT), a neuropeptide hormone secreted by the pineal gland, is a potent free
radical scavenger and small molecule drug discovered at multiple sites in the body. MT, a natural
antioxidant, has been shown to inhibit oxidative stress and stabilize endothelial function,
providing cardiovascular protection. It was found that legume seeds were a good dietary source
of melatonin, serotonin, and free tryptophan. This study aimed to evaluate the effect of melatonin
on oxidative stress in rats. Animals were weighed and randomly assigned into two main groups.
Group 1 (6 rats) fed a basal diet as a negative control, while Group 2 (24 rats) received oral
caffeine (100 g/kg body weight/day for two weeks) to determine oxidative stress. Mice of group
(2) were divided into four subgroups, each with 6 mice. Subgroup (1) fed a basal diet as a
positive control. Subgroup (2) received a basal diet supplemented with 20% (w/w) dry sprouted
lupin powder. Subgroup (3) received a basal diet supplemented with 20% (w/w) dry sprouted
chickpea powder. Subgroup (4) received a basal diet supplemented with melatonin at doses of 10
mg/kg body weight. The results showed that caffeine significantly increased the risk of oxidative
stress (P<0.05). However, the results of treated subgroups (2, 3 & 4) indicated that there was
improved weight gain, decreased liver enzymes, decreased MDA, and increased GSH and CAT
levels, which are associated with oxidative stress, compared to the oxidative stress subgroup (1).
On the other hand, histological examination of the positive control subgroup (1) after two
months of treatment revealed improved heart and liver tissues in the treated rats, especially in the
subgroup (that consumed sprouted chickpeas. More specifically, the melatonin-enriched diet
reduced the harmful effects of oxidative stress.

Keywords: Melatonin, Lupine, antioxidant, free radicals, Oxidative stress, Legumes, chickpeas,
Albino rats, Liver Enzymes; Histopathology.

INTRODUCTION molecules in biological systems are derived

Free radicals are chemical entities from oxygen (Reactive Oxygen Species,
containing at least one unpaired electron in ROS) and nitrogen (Reactive Nitrogen
the outer shell which usually gives them Species, RNS). ROS or RNS are formed
high reactivity. The most frequently during electron transfer reactions, by losing

occurring free radicals and reactive
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or accepting electron(s) (Jomova et al.,
2023).

Oxidative Stress (ROS) is
important players in cellular proliferation,
differentiation, migration, apoptosis, and
necrosis (Shoaib et al., 2021). Low to
intermediate levels of ROS and RNS are
necessary for the maintenance of many
important physiological functions, redox
homeostasis, and the regulation of key
transcription factors. In contrast, excessive
formation of ROS is responsible for
disrupted redox homeostasis which in turn
leads to Oxidative stress and ROS-mediated
damage to all important biomolecules
including DNA, proteins, and membranes
(Liguori et al., 2018, Dengxiong et al.,
2024).

ROS is a biochemical process that
disrupts the redox balance due to an excess
of oxidized substances within the cell.
Oxidative stress is closely associated with a
multitude of diseases and health issues,
including cancer, diabetes, cardiovascular
diseases,  neurodegenerative  disorders,
inflammatory  conditions, and aging.
Therefore, the developing of antioxidant
treatment strategies has emerged as a pivotal
area of medical research (Dama et al.,
2024).

Melatonin (MT), a pineal gland-
secreted neurohormone peptide, is a
powerful free radical scavenger and small-
molecule drug detected at multiple sites in
the body. It regulates mesenchymal stem
cells (MSCs) proliferation, apoptosis and
stemness (Gu et al., 2024). Also, it plays a
role in cardiovascular protection (Zhang et
al., 2023). In addition, the intake of
melatonin ~ containing  foods  could
significantly  increase the  melatonin
concentration in human serum, indicating
melatonin could provide beneficial effects
on health through foods (Meng et al., 2017).

MT has been identified and qualified
in many foods. Its content is higher in eggs

and fish than that in meat in animal foods,
while in plant foods, the highest contents of
melatonin was found in nuts, legumes and
some cereals and germinated legumes.
Mushrooms are also good dietary sources of
melatonin.

Various studies indicated that legume
seeds were a good dietary source of
melatonin, serotonin and free tryptophan.
However, under saline condition, the levels
of melatonin, serotonin, Total Phenolic
Compounds (TPC) and antioxidant activity
were enhanced in soybeans, black beans and
lentils, while chickpeas and red kidney
beans exhibited higher levels of melatonin,
TPC and antioxidant activity (Nontasan et
al., 2021).

Lupine seeds are good sources of
protein which can regulate intestinal
absorption of glucose and attenuate risk of
Oxidative stress (free radicals/oxidants)
generation, Antioxidants depletion and
T2DM diseases (Metwally et al., 2023).

Legumes, one of the most important
sources of food in the world, play an
important role in human nutrition in many
countries. Some biotechnological processes
and methods such as germination are
considered both simple and economical to
improve the nutritive value of legumes by
causing desirable changes in the nutrient
availability, texture and organoleptic
characteristics. Extensive breakdown of
seed-storage compounds and synthesis of
structural ~ proteins and  other cell
components take place during the
germination. Vitamins and secondary
compounds, many of which are considered
beneficial as antioxidants, often change
dramatically during the germination (Tarzia
etal.,, 2012).

The current study aims to assess the
impact of melatonin from some sprouted
legumes on oxidative stress in rats.

MATERIALS AND METHODS
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Materials and animals:

Lupine and chickpea seeds were
obtained from local market. Caffeine and
melatonin were obtained as food grads from
El-Gomhouria Chemical Company, Cairo,
Egypt. The chemicals purchased from El-
Nasr Pharmaceutical Chemicals, Egypt.
Thirty-two male Albino rats (Sprague -
Dawley Strain) weighing about 170+£5g was
obtained from Agricultural Research Center,
Giza, Egypt.

Experimental procedures:
1. Germination of lupine and chickpea
seeds

Sorted sound seeds (50 g) were
cleaned and soaked in distilled water for
eight hours in a dark room at 25°C with and
without 67 mM sodium chloride (NaCl) for
72 h. The soaking water was then decanted,
and the seeds were germinated on dishes
lined with a layer of sterile sheet cloth in a
dark seed germinator at 28°C and 80%
relative humidity. Three replicates were
performed for each treatment. The seeds
were sprayed with 100 ml of sterile distilled
water or NaCl solution daily. The NaCl
solution was freshly prepared before use.
Germinated legumes were collected,
immediately freeze dried, and ground into
fine powder. The powder was passed
through a 50 p mesh sieve and kept in a
tightly closed and dark container at -20 °C
until analysis (Khalil & Mansour, 1995).

2. Analytical methods:

- Reduced glutathione (GSH): was
determined by Ellman, (1959) using
spectrophotometer (model DU 4700)
adjusted at wavelength 412 nm.

- Catalase Activity: was determined by
Aebi, (1984) using
spectrophotometer (model DU 4700)
adjusted at wavelength 240 nm.

- Determination of malondialdehyde
(MDA) (uMol/g.Tissue): Hepatic

malondialdehyde (MDA) content
was estimated according to the
method of Albro et al., (1986).

- Determination of (ALT and AST): were
determined calorimetrically using
spectrophotometer (model DU 4700)
at 505 nm according to the method
of Reitman and Frankel, (1957).

- Chemical constituent of dry

sprouted lupine and chickpea and un

sprouted were measured according to
the method of (AOAC,1975).

- Amino acids of the investigated samples

were carried out as described by the method

of the Association of Official Analytical

Chemists (AOAC, 2012) using Amino acid

analyzer biochrom 30 U.K.

3. Determination of melatonin by
HPLC-FD

HPLC method with fluorescence
detection (FLD) was validated to analyse the
melatonin content in lupine and chickpeas.
The system consisted of a Hewlett Packard
1100 HPLC system equipped with a
quaternary pump (HP 1311A module), an
online degasser (HP G1322A) and a
fluorescence detector (HP G131A module)
set at  285/345  excitation/emission
wavelengths. Separation was performed on a
Kinetex C-18 column (2.6 pm particles,150
mm % 4.6 mm, Phenomenex, USA) kept at
25 °C (Jasco column oven) with a flow rate
of 1.0 mL/min. A mobile phase binary
gradient was performed with two solutions:
(A) 60 % acetonitrile containing 0.1 % (v:v)
formic acid and (B) 0.1 % formic acid. The
elution profile was15%—60% A from 0 to 15
min, 60%—-90% A from 15 to 20 min and 90
% to 15 % A from 20 to 25 min to recover
the initial conditions. HP 1100 Chemical
Station software was used for acquisition
and integration of the chromatograms.
Quantification was performed by comparing
peak areas with those of melatonin standards
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dissolved in 5% acetonitrile containing 0.1
% formic acid (Verde et al., 2022).

4. Animal, housing and diets

The animal groups were kept in an
atmosphere of filtered, pathogen-free air,
water, and a temperature of 20-25°C for 8
weeks, with a 12-hour light/dark cycle and a
light cycle (8-20 h) and a relative humidity
of 50%. For one week, all rats were fed a
basal diet. The basal diet was designed to
contain 14% casein, 10% sucrose, 4% corn
oil, 5% fiber (cellulose), 3.5 percent mineral
mixture, 1% vitamin mixture, 0.25 percent
choline chloride, 0.3 percent D-L
methionine, and 61.95 percent corn starch
(Reeves et al., 1993). All the experimental
procedures were carried out in accordance
with international guidelines for the care and
use of laboratory animals. The experiment
was conducted at Agricultural Research
Center, Giza, Egypt. The rats were weighed
weekly through the experimental period.
After acclimatizing for seven days prior to
the study. Rats were weighed, and randomly
allocated into two main groups. Group (1) (6
rats) fed on basal diet, as a control negative
group, while the second main group: (24
rats) received orally caffeine (100 g/kg body
weight/day for two weeks) to establish
oxidative stress models according to
Emmanuel et al. (2017) then, blood samples
were taken randomly to analyze liver
enzymes to confirm oxidative stress. Then
rats were divided into four subgroups;
subgroup (1) fed on basal diet, as a positive
control, subgroup (2) fed on basal diet +
20% (w/w in diet) dry sprouted lupine
powder, subgroup (3) fed on basal diet +
20% (w/w diet) dry sprouted chickpea
powder, subgroup (4) fed on basal diet +
melatonin at doses of 10 mg/kg body
weight.
Statistical Analysis:

The data obtained was statistically

subjected to analysis of variance (ANOVA)

according to Snedecor and Cochran (1980)
by the computerized program SPSS
software, version “20” for Windows. The
least significant difference (LSD) value was
used to determine significant difference
between means. Data was represented as
Mean+SD.  Values were  considered
significant at P < 0.05, otherwise were
considered non-significant.

RESULTS AND DISCUSSION
I. Physicochemical properties of sprouted
and un sprouted lupine and chickpea:

1. Chemical analyses

Germination, among other
technological processes, has been widely
used for its ability to decrease levels of
antinutritional factors present in legume
seeds, at the same time improving the
concentration and bioavailability of their
nutrients (Urbano et al., 2005).

Table (1) showed that the highest
protein, fat, and ash contents (41.3, 12.33,
3.79, respectively) was recorded in the
sprouted lupine sample, followed by
sprouted chickpeas (23.3, 7.71, 2.84,
respectively), compared to un sprouted
samples of lupine (25.2, 9.3, 3.6,
respectively) and un sprouted chickpeas
(19.5, 6.7, and 2.7, respectively). The
increase in protein may be due to loss of dry
weight as some carbohydrates and fats are
utilized during respiration but also some
amino acids are synthesized during
germination (Jan et al., 2017).

Sprouting, however, resulted in a slight
decrease in  moisture, fiber, and
carbohydrate contents in the lupine samples
(4.7, 4.40, 33.48, respectively), as well as in
the chickpea samples (6.3, 3.2, 56.65,
respectively), compared to the un sprouted
group of lupine (9.7, 183, 33.9,
respectively) and un sprouted chickpeas
(8.7, 16, and 46.4, respectively). These
results were consistent with the findings of
Ertas (2015) who showed that the ash
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content of lupine samples decreased with
germination,  while  increasing  with
sprouting. The same upward trend was
observed in protein content. Germination
resulted in a slight, but significant (P<0.05)
increase in protein content. Gulewicz et al.
(2008) identified upward trends in ash and
protein. The highest protein content was
found with a 6-day germination period. The
current study provides evidence that
sprouted chickpeas can be a useful
ingredient in the production of fortified

foods. Industrial-scale sprouted chickpea
flour demonstrated increased bioavailability
of relevant micronutrients and a significant
reduction in antinutritional factors (Marengo
etal., 2016).

Nkhata et al. (2018) concluded that
PAL activity increases during germination.
It is an enzyme that catalyzes pathways
responsible for the biosynthesis of various
phytochemicals, leading to increased
antioxidant activity.

Table (1): Chemical constituent of dry sprouted lupine and chickpea and un sprouted (%).

Samples (g)
Constituents Lupine Chickpea
Un sprouted % | Sprouted % Un sprouted % Sprouted%

Proteins 25.2 41.3 19.5 23.3

Fat 9.3 12.33 6.7 7.71

Ash 3.6 3.79 2.7 2.84
Moisture 9.7 4.7 8.7 6.3

Fiber 18.3 440 16 3.2
Carbohydrates 33.9 33.48 46.4 56.65

These numbers were the meaning of triplicate assessing

2. Amino acids

Data in Table (2) showed 18 amino
acids in sprouted and un sprouted lupine and
chickpea, 10 were classified as essential
amino acids, and 8 as non-essential amino
acids. Concerning lupine, the essential
amino acids Tyrosine was the highest value,
while Methionine was the least value.
Leucine was the highest value followed by
Lysine in sprouted lupine, however
Methionine was the least value. White
lupine seeds have a minimum content of
protein with anti-nutritive properties and a
higher content of arginine, lysine, leucine,
and phenylalanine, which makes white
lupine seeds more valuable than other
species regarding nutrition standards. White
lupine contains more amino acids (AA),
including essential amino acids (EAA), and
is also characterised by a higher index of

essential amino acids (EAAI) and protein
efficiency ratio (PER) (Prusinski, 2017).

In chickpea, Leucine was the highest
value followed by Lysine, while Cystine
was the least valued. Leucine was the
highest value followed by Lysine In
sprouted chickpea, however Cystine was the
least value.

Regarding the ratio of total essential
amino acid (TEAA) in different treatments,
sprouted lupine was the best sample because
it contains the highest ratio of essential
amino acids (15.36 g/100g dry matter).
Meanwhile sprouted lupine recorded the
highest percentage of total non-essential
amino acids (TNEAA) (24.76 g/100g dry
matter). Chickpea protein was rich in
essential amino acids such as isoleucine,
lysine, total aromatic amino acids and
tryptophan. Therefore, chickpea protein
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could complement well those protein
sources that are low in lysine and
tryptophan. However, leucine, total sulfur
amino acids, threonine and valine were
slightly deficient in chickpea protein (EI-
Adawy, 2002). In the current study the eight

recorded amino acids (Cys, Ala, Ile, Leu,
Trp, Val, Lys, and His) suppressed oxidative
stress induced inflammatory response and
therefore can act as cellular antioxidant
defense systems, including nonenzymatic
antioxidants (Katayama and Mine, 2007).

Table (2): Comparison between essential and non-essential amino acids in dry sprouted

lupine and chickpea and un sprouted.

Samples (g/100mg)

Amino Acids * (A.A) Lupine Chickpea FAO*

Un sprouted Sprouted Un sprouted sprouted
Essential amino acid
- Leucin 0.49 2.86 1.45 1.63 6.6
- Isoleucine 0.47 1.73 0.75 0.97 2.8
- Lysine 0.40 1.92 1.44 1.51 5.8
- Methionine 0.11 0.40 0.14 0.44 -
- Cystine 0.21 0.83 0.19 0.51 -
- Phenylalanine 0.34 1.70 1.51 1.33 -
-Tyrosine 0.26 1.88 0.40 0.74 -
-Therionine 0.31 1.48 1.05 0.83 34
- Valine 0.54 1.70 0.97 1.03 3.5
- Tryptophan 0.14 0.86 1.1 1.7 1
Total E.A. A 3.63 15.36 8.64 10.69 -
Non-essential amino acid
- Alanine 0.85 1.49 0.79 1.00 -
- Aspartic 3.16 5.71 0.38 2.65 -
- Glutamic 5.03 7.75 1.47 3.91 1.9
- Glycine 1.49 1.54 1.26 0.88 -
- Histadine 0.19 0.99 0.29 0.59 -
- Proline 5.91 1.51 0.87 0.89 -
- Serine 0.90 1.93 0.82 1.03 -
- Arginine 0.39 3.84 1.26 2.04 -
Total non E.A. A 13.6 24.76 7.14 12.99 -

* g amino acid per 100 g protein.

** FAO/WHO, (1985) amino acid reference pattern of protein for children (2-5 years old) diet.

3. Melatonin

Data in Table (3) indicated that
there was a significant difference in
melatonin levels in un sprouted
legumes compared to sprouted
legumes, and its percentage was
higher in sprouted legumes than in un
sprouted ones. Its percentage in un
sprouted lupine was (15.42%), while

it was (155.50%) in sprouted lupine.
However, it was in un sprouted
chickpeas (26.46%), while in
sprouted chickpeas (361.49%). This
study indicates that legumes
exhibited significant differences in
melatonin concentrations, total
phenolics, total flavonoids, and
antioxidant activity. Melatonin, total
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phenolics, total flavonoids, and
antioxidant activity levels in legume
cotyledons, radicles, and seed coats
increased with the progression of
germination (Saleh et al., 2019).
Results indicated that legume
seeds were a good dietary source of
melatonin, serotonin and  free

tryptophan, as well as TPC.
Germination of legume seeds,
regardless of NaCl treatment, would
stimulate melatonin, serotonin and
tryptophan content, and exhibited
stronger antioxidant activity than un
germinated seeds (Nontasan et al.,
2021).

Table (3): Comparison between % of melatonin in dry sprouted and un sprouted lupine

and chickpea.

legumes Melatonin %
un sprouted Sprouted

lupine 15.42 155.50

chickpea 26.46 361.49

I1. Biological evaluation of experimental rats
induced with oxidative stress and treated with
melatonin, sprout chickpea or lupine

1. Body weight gain:

At the beginning of the investigation,
all rats had approximately the same weight
(170.60 = 6 g). While final body weight of
all rats’ groups was not significantly
different except inducted group (+ve)
(Caffeine) was decreased in significant

other hand, (sprouted lupine), (Melatonin)
and (sprouted chickpea) respectively
occurred higher increased in body weight
gain (BWG) (243.2045.98, 245.20+ 25.73,
253.80+ 23.38). It was noticed that the
positive control group recorded the lowest
weekly body weight gain. Hanafi, (2025)
recorded the highest weekly body weight
gain in the soybean seed sprouts group,
followed by the un sprouted soybean seed

(P<0.05) 203.20 % 12.25 (Table 4). On

the

group.

Table (4): Mean organ weight/body weight (%) of experimental rats which treated with
melatonin, sprouted lupin or chickpeas.

Body ’ Sprogted sp'routed
weight (2) Control (-ve) Control (+ve) Melatonin lupine chickpea
IBW 171.00 a +9.31 175.40 a + 8.03 176.60 a + 6.99 170.60 a+3.63 | 175.20 a=+ 13.09
BW at Wk2 182.00a+9.73 | 176.80 ab+8.43 | 172.00 abc +6.56 | 174.4 abc +5.31 | 168.40 bc +9.60
BW at Wk3 | 205.60 a+ 18.43 | 177.00 c £ 10.12 | 195.40 ab+ 12.68 | 189.00 bc £3.96 | 196.40ab + 14.75
BW at Wk4 | 225.00a+12.29 | 179.80 c+11.20 | 209.80 ab+17.91 | 209.40 ab+7.99 | 213.20 ®* +23.18
BW at Wk5 | 236.80a=+12.23 | 18520 c+12.37 | 218.60ab+21.84 | 214.80 b+ 11.67 | 231.60 **+26.17
BW at Wk6 | 249.80 a+10.56 | 191.60 ¢ £12.39 | 230.00 b+ 22.10 228.20b+7.03 | 243.80 * +27.04
BW at Wk7 | 263.80 a+15.16 | 197.00 c £ 12.87 | 238.20 b +25.69 236.00 b + 6.00 247.40 2+ 24,72
FBW 274.00 a+ 14.80 | 203.20c+12.25 | 24520b+25.73 | 243.20b+598 | 253.80b+23.38
BWG/wk % 60.36 * £ 5.80 15.849+4.35 | 38.56°+10.11 4256 +£2.05 | 44.81*+6.49

Data are presented as means = SDM (n=8).
a, b, ¢ and d: Means with different letter among treatments in the same column are significantly different (P < 0.05)
IBW= Initial body weight; FBW= Final body weight; BWG= Body Weight gain; Wk: Week
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2. Organs weight / body weight % of
experimental rats treated with melatonin,
sprouted lupin or chickpeas

It could be noticed from Table (5)
that, liver weight/body weight % of the
(+ve) control subgroup showed a significant
increase (P<0.05) than the (-ve) control
group (543 + 0.32 and 3.33 + 0.20,
respectively). Significant difference
(P>0.05) was recorded in liver weight/body
weight % among the (+ve) control subgroup
and the subgroups treated with (sprouted
chickpea), (Melatonin), and (sprouted
lupine) (4.15 + 0.35, 4.08 + 0.36, 3.4 £ 0.16,
respectively).

The observation that measuring the
liver-to-body weight ratio is a more accurate
method to determine changes in liver size
compared to measuring liver weight alone
because the liver weight's dependence on the
size of the rat (Turtle et al., 2013).

Regarding the mean value of heart
weight/body weight %, it could be noticed
that the (+ve) control subgroup showed a
significant increase (P<0.05) than the (-ve)
control group (0.46 + 0.05 and 0.35 £+ 0.03,
respectively). All treated subgroups showed
significant decreased P<0.05 in heart
weight/body weight % as compared to the
(+ve) control group. The best result was
recorded for rats fed on diet supplemented
with sprouted lupine (0.36 + 0.03).

Table (5): Mean organ weight/body weight (%) of experimental rats which treated with
melatonin, sprouted lupin, and sprouted chickpeas

Organs sprouted lupine sprouted
weight (%) Control (-ve) | Control (+ve) | Melatonin chickpea
Liver 3.33e+0.20 543 a+0.32 4.08 bc £ 0.36 3.47de£0.16 4.15b+0.35
Heart 0.35cd £ 0.03 0.46 a+0.05 0.37 bc £0.04 0.36bcd+0.03 | 0.40b=+0.03

Data are presented as means + SDM (n=8).
A, B, C and D: Means with different letter among treatments in the same row are significantly different (P < 0.05).

3. Liver enzymes of experimental rats
which treated with melatonin, sprouted
lupine, and sprouted chickpeas

From Table (6) rats induced by
Caffeine control (ve +) showed significant
increase (P<0.05) in the activities of ALT
and AST (85.66+1.72, 158.38+2.16,
respectively) compared with the control (ve)
group (32.32+1.73, 67.5+1.91, respectively).
After treatment, there was a significant
decrease (P < 0.05) in ALT and AST
activities, with the best result in favor of the
sprouted chickpea subgroup (25.36+1.3,
68.33+3.5, respectively).

The enzymes Alanine
aminotransferase (ALT), Aspartate
aminotransferase ~(AST) and Gamma

glutamate transferase (GGT) are important
enzymes that are often employed in

assessing liver injury (Obi et al., 1998).
Because the liver is furnished with
machineries for synthesizing serum proteins
excluding y-globulins, thus, liver damage is
characterized by hypoproteinemia and
decreased albumin which can affect the
whole physiological status of animals
(Kanchana and  Mohammed, 2011).
Attention has been developed on the
protective biochemical function of the
natural antioxidants contained in dietary
plants that are candidates for prevention or
protection of oxidative damage caused by
free radicals’ species (Vincent et al., 2004).
Farther more, Themeje et al. (2018) found
that boiling, soaking and sprouting had
improved the soluble fiber content in red
kidney beans. In addition, it was shown that
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sprouted red beans resulted in a significant

(P <0.05) decrease

in the level of liver

enzymes and kidney function compared to
the positive control sample, soaked and
boiled red kidney beans.

Table (6): Liver enzymes (U/l) of experimental rats which treated with melatonin, sprouted

lupin, and sprouted chickpeas.

P ¢ Control Control sprouted sprouted
arameters (Ve-) (Vet) Melatonin lupine chickpea
AST 67.5%1.91 158.38°+2.16 110.17°+2.01 68.18£3 4 68.33°+3.5
ALT 32.329+1.73 85.66°+1.72 55.36%+1.21 30.669+2.25 25.36°t1.3

Data are presented as means £ SDM(n=6). Data in a row with different superscript letters are statistically different
(P <0.05). AST: aspartate amino transferase; ALT: alanine amino transferase

4. Lipid peroxidation and antioxidants
status (MDA, GSH and CAT) levels in
liver and heart tissues

As shown in Table (7) the control (ve+)
subgroup induced with oxidative stress by
caffeine showed highly significant (P<0.05)
elevation of MDA (142.24+9.11) and
significant (p<0.05) decrease in GSH

(170.44+3.26) and CAT (49.27+0.34) levels
in liver compared with ve- control group.
Similar results were recorded for GSH

(100.17+3.67) and CAT (1.300.29) levels
in heart tissues compared with ve- control
group. After treatment, there was a
significant decrease (P < 0.05) in MDA level
for the sprouted chickpea subgroup
(85.61+£7.14) in liver and (70.11+4.22) in
heart tissues. On the other hand, the levels of
GSH and CAT in liver and heart tissues
were significantly increased compare to the
vet subgroup (Table 7). Given the

beneficial effects of preventing these
diseases resulting from Regarding cellular
oxidation processes and reactive oxygen
species, antioxidants, which are essential for
preventing the formation and inhibiting the
activity of nitrogen and oxygen radicals,
have become essential compounds with
health benefits that should be included in the
diet (Dastmalchi et al., 2020).

The activities of SOD., CAT., and
Gpx of the serum of rats were used as
indicators of oxidative stress. A daily
consumption of red kidney beans could
enhance the liver antioxidant status as
shown by the increased levels of SOD, CAT
and Gpx. This improvement may be due to
the content of red kidney beans which
considered a rich source of phenolic
compounds. Many studies have shown that
phenolic compounds have strong antioxidant
capacity (Ouamnina, 2024).
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Table (7): Lipid peroxidation and antioxidants status in liver, heart and testis tissues in
experimental rats.

sprouted sprouted

Parameters C?‘Zt;()l C((i] :2)01 Melatonin lupine chickpea
_Liver
MDA 98.229+4 142.2449.11 121.13+£0.5 89.27a+4.12 85.61%+7.14
(1 mol/g. tissue)
GSH 376.03°+2.40 170.44£3.26 312.32°44.50 354.19°+3.52 371.73%+5.12
(1 mol/g. tissue)
CAT (s'gh 183.99°+3.69 49.279+0.34 123.99°+4.30 175.17°£3.6 186.08%+2.19
Heart
MDA 74.189+2.2 189.13%+2.90 70.99°+4 21 71.22442.9 70.119+4.22
(1 mol/g. tissue)
GSH 279.12°+1.9 100.174£3.67 214.23°45.3 250.18*+4.3 269.44°+3.29
(1 mol/g. tissue)
CAT (s'gh 6.01°+0.3 1.309+0.29 4.12°+0.23 5.00°+0.29 5.95%+0.17

Data are presented as means £ SDM(n=6). Data in a row with different superscript letters are statistically different

(P <0.05). MDA: malondialdehyde; GSH: Reduced glutathione; CAT: Catalase
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