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Abstract
The present study was aimed to evaluate the antioxidant potential and inhibitory effect of Cannabis sativa and Morus nigra 
against lipid peroxidation in goat brain and liver homogenates. The formation of free radicals, highly reactive oxygen species 
(ROS) and reactive nitrogen species (RNS) is a normal metabolic process for cellular signaling and countering the antigens. 
However, they may cause serious damage if they produced at amplified tolls. In addition, metabolic disorders also serve as 
sources of these reactive species. Although the issue can be addressed through supplements and other phytochemicals. In 
this study, two plant species were evaluated for their biological potential by employing a spectrum of antioxidant assays. 
The antioxidant activity was performed by lipid peroxidation assay. The water extract prepared from leaves of Cannabis 
sativa and Morus nigra showed significant (P<0.05) inhibition as compared to control i.e., 522.6±0.06 and 659.97±0.03 
µg/mL against iron-induced lipid peroxidation in goat brain homogenate while the inhibitions were 273.54±0.04 and 
309.18±0.05 µg/mL against nitroprusside induced lipid peroxidation of the brain. The iron and nitroprusside induced 
lipid peroxidation was also significantly inhibited by leaf extracts of Cannabis sativa and Morus nigra in liver homogenates 
such as 230.63±0.52 and 326.91±0.01 µg/mL (iron-induced) while 300.47±0.07 and 300.47±0.07 µg/mL (nitroprusside 
induced), respectively. The extracts of Cannabis sativa extract showed promising activity (96.04±0.060%) against DPPH 
radicals while Morus nigra showed a moderate activity (34.11±0.120%). The results suggest that different accessions 
of Cannabis sativa and Morus nigra are a potential source of antioxidants and have a therapeutic effect against disease 
induced by oxidative stress and hence can be used for novel drug discovery and development.
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Resumo
O presente estudo teve como objetivo avaliar o potencial antioxidante e o efeito inibitório de Cannabis sativa e Morus nigra 
contra a peroxidação lipídica em homogenatos de cérebro e fígado de cabras. A formação de radicais livres, espécies 
altamente reativas de oxigênio (ROS) e espécies reativas de nitrogênio (RNS), é um processo metabólico normal para 
sinalização celular e combate aos antígenos. No entanto, eles podem causar sérios danos se forem produzidos em 
portagens ampliadas. Além disso, distúrbios metabólicos também servem como fontes dessas espécies reativas, embora o 
problema possa ser resolvido por meio de suplementos e outros fitoquímicos. Neste estudo, duas espécies de plantas foram 
avaliadas quanto ao seu potencial biológico, empregando um espectro de ensaios antioxidantes. A atividade antioxidante 
foi realizada por ensaio de peroxidação lipídica. O extrato de água preparado a partir de folhas de Cannabis sativa e Morus 
nigra mostrou inibição significativa (P < 0,05) em comparação com o controle, ou seja, 522,6 ± 0,06 e 659,97 ± 0,03 µg / mL 
contra peroxidação lipídica induzida por ferro em homogenato de cérebro de cabra, enquanto as inibições foram 273,54 
± 0,04 e 309,18 ± 0,05 µg / mL contra a peroxidação lipídica do cérebro induzida por nitroprussiato. A peroxidação lipídica 
induzida por ferro e nitroprussiato também foi significativamente inibida por extratos de folhas de Cannabis sativa e 
Morus nigra em homogenatos de fígado, como 230,63 ± 0,52 e 326,91 ± 0,01 µg / mL (induzida por ferro), enquanto 300,47 
± 0,07 e 300,47 ± 0,07 µg / mL (induzida por nitroprussiato), respectivamente. Os extratos do extrato de Cannabis sativa 
apresentaram atividade promissora (96,04 ± 0,060%) contra os radicais DPPH enquanto Morus nigra apresentou atividade 
moderada (34,11 ± 0,120%). Os resultados sugerem que diferentes acessos de Cannabis sativa e Morus nigra são uma fonte 
potencial de antioxidantes e têm efeito terapêutico contra doenças induzidas por estresse oxidativo e, portanto, podem 
ser usados ​​para a descoberta e desenvolvimento de novos medicamentos.

Palavras-chave: Cannabis sativa, Morus nigra, atividade antioxidante, peroxidação lipídica, ensaio ABTS, homogenatos 
de fígado e cérebro.
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other hand, becomes the primary reason of many sides 
effects and becomes unsuccessful to treat diabetes and 
other related complications (Ortiz-Andrade et al., 2007). 
The compounds like phenols in medicinal plants proved to 
possess an insulin-like influence on sugar utilization. These 
phenolic molecules are seen to prevent important enzymes 
linked with diabetes mellitus 2 and lipid peroxidation 
(Anwar et al., 2021). The current work was aimed at the 
determination of the protective effect of Cannabis sativa 
and Morus nigra leaf extracts against oxidative stress. 
Moreover, the antioxidant effect was assessed by employing 
a spectrum of bioassays. Exciting results were disclosed 
in this study and summarized in subsequent sections as 
of its use as alternative and complimentary medicines 
(CAMs). These findings may be useful for novel drug 
discovery and development.

2. Materials and Methods

This study was carried out in the laboratory of 
the department of the Biological Sciences Karakoram 
International University, Gilgit-Baltistan, Pakistan.

2.1. Plant material

The plants leaves collected from different parts of 
Gilgit-Baltistan from March 2018 to August 2018 and were 
examined by a taxonomist at Karakoram International 
University Gilgit.

2.2. Chemical materials

Malonaldehyde-bis-dimethyl acetal (MDA), gallic acid, 
Thiobarbituric acid (TBA), 2,2- diphenyl-1-picrylhydrazyl 
(DPPH), phenanthroline and quercetin were bought from 
Sigma-Aldrich (St. Louis, MO, USA). Iron (II) sulphate was 
acquired from Lahore, Pakistan.

2.3. Plant extract preparation

The plant extracts were made by using the method 
of (Sabir  et  al., 2012). The dry weight of 25g of leaves 
was equally taken and ground into powder separately 
and mixed with (100ml) of hot water for 15 minutes and 
allowed to cool and later filtered by using Whatman paper. 
The extracts were then mixed with 50 ml of acetone and 
ethanol add this info in the abstract part and placed for 
three days at room temperature and then again filtered 
by using the Whatman paper. The last residue was more 
segregated two times and finally, the whole extract was 
collected in a rotational evaporator (50oC). Serial dilutions 
were made to identify the effective concentration of plants.

2.4. DPPH radical scavenging activity

To check the DPPH (radical scavenging) activity (ethanol, 
acetone and aqueous solution 0.25mM) the method of 
(Hatano, Kagawa, Yasuhara, & Okuda, 1988) was used. Then 
(0.25mM) of DPPH radical (0.5mL) solution was added 
into ethanol, acetone and aqueous extract solution (1 mL) 
in concentration from the (25-200µg/mL). After shaking, 
the mixture put for 30 minutes into the shade of dark and 
then absorbance was checked in a spectrophotometer at 

1. Introduction

The medicinal plants are of the main interest for 
medicines and scientific research and many important 
agents having medicinal importance were being isolated 
from these plants (Rana et al., 2021). The research teams 
have isolated many important substances from these plants 
for the formulation of new medicines. Many important 
bioactive compounds like flavonoids, tannins, phenols 
and alkaloids have a vital role in drug development 
(Khalil  et  al., 2021). Phytochemicals originated from 
plants that are mostly non-nutritional but control many 
important functions in human beings. The estimated 
number of superior plants which includes angiosperms and 
gymnosperms are 250000 and this potential source of the 
plants is largely unexploited and only 6% were evaluated 
for their biological activities and out of these only 15% were 
estimated on the phytochemical plant (Faria et al., 2021). 
Moreover, we are being challenged by the revival of new 
diseases mainly those which are caused by oxidative stress. 
However synthetic antioxidants can cause toxicological 
problems so the research was progressed to isolate the 
plant’s based natural antioxidants (Sabir et al., 2020).

A balance between the body antioxidant system 
and the production of the reactive oxygen system is 
important for normal body function. An increase in ROS 
disturbs the body equilibrium and causes body stress. 
Several of these active ingredients have therapeutic 
importance for that reason medicinal plants normally 
recommended for the prevention and treatment of many 
diseases and still considered the fundamental cause of 
medicine in pharmaceutical industries (Abbas  et  al., 
2014; Panossian et al., 2021). Diabetes mellitus is being 
considered a metabolic disease and results from the 
deficiency of insulin or inactivity of insulin function which 
ensues in hyperglycemia, alterations in hydrated carbons 
and critical biological molecules in our body. The cases of 
diabetes mellitus have always been on the rise and the main 
reasons for diabetes mellitus have been ageing, mental 
stress, depression and lack of balanced diet etc. (Patil et al., 
2011). The plants possess many antioxidants which can be 
used to treat the diseases like liver toxicity and arthritis 
(Lee et al., 2021). Significant reviews have been published 
on the relationship between oxidative damages and the 
development of diseases like cancer, liver diseases, ageing, 
arthritis, diabetes, acquired immune deficiency syndrome 
(Fatima et al., 2021). The antioxidant prohibits oxidative 
damage to different macromolecules like proteins, lipids 
and nucleic acids (Kampa and Castanas, 2008). The reaction 
of these free radicals with these macromolecules can 
stimulate the process of apoptosis which can result in 
cardiovascular and neurobiological disorders (Chen et al., 
2021). Antioxidants have an important role in the cure of 
diseases like diabetes by inhibiting peroxidation chain 
reaction. The antioxidants like vitamin E, C, flavonoids 
and tannins have an important role in the treatment 
of diabetes (Patil et al., 2011). Many molecules such as 
miglitol and acarbose are strong competitive stoppers 
of the α-amylases and mitigate postprandial absorption 
of the many disaccharides and starch. Such types of 
synthetic medicines mitigate glucose level but on the 
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517nm. The ability to scavenge DPPH radical determined 
as Formula 1:

( ) ( ) )   1 / 100]Scavenging percent Ao A Ao= − × 	 (1)

Ao indicates the absorbance of the control and 
A1 describes the absorbance of the sample. The entire 
results were carried out in triplicate.

2.5. ABTS radical scavenging assay

ABTS assay was performed by employing the method 
earlier reported by Lee and co-workers with certain 
modifications (Lee et al., 2015).

The reaction set-up contained 5 mL of 7 mM ABTS 
radicals in 88 𝜇L of 140 mM potassium persulfate. 
The reaction mixture was allowed to stand for 16 h in 
the dark at room temperature for the generation of 
radicals. The mixture was then diluted with water. 
For the determination of ABTS radical scavenging 
activity of leaf extracts of C. sativa and M. nigra, 100 𝜇L 
ABTS radical was reacted with 100 𝜇L of plant extracts at 
different concentrations. The assay was performed in a 
96-well microplate. The mixture was incubated at room 
temperature for 10 min. Finally, absorbance was recorded 
at 734 nm by using a spectrophotometer (Spectra Max, 
Molecular Devices USA). A vehicle control was set in parallel 
for the comparison of results having absolute methanol 
instead of sample. The radical scavenging activity was 
calculated by using the following Formula 2

( )%  1 / *100RSA AS AC= − 	 (2)

Where, AS is the absorbance of sample and AC is the 
absorbance of control.

2.6. TBARS assay

TBARS assembly was found out by using an altered 
procedure (Ohkawa et al., 1979). To anesthetize animals 
the chemical chloroform was applied. Livers were promptly 
evacuated and put on ice. In cool 100mM tris buffer with 

the pH 7.4 (1:10 w/v) tissues (1:10, w/v) were homogenized 
and then centrifuged at (1,000x g for 10 minute).The final 
homogenates (100µl) were hatched with or without (50µl) 
of newly formed oxidant (iron and sod. nitroprusside) 
and various concentrations of extract together with the 
best possible volume of deionized water to give the total 
volume of (300µl at 37 oC for 60 minutes). The colored 
reaction was done by including 200,500µl every one of 
8.1% (Sodium dodecyl sulfate SDS) acetic acid pH3.4 and 
0.6% TBA, individually. The Reaction mixtures included 
sequential dilutions of (0.03mM) normal (MDA) (1.5-9nM), 
was incubated for the 60 minutes at 97 oC. After cooling 
the absorbance of tubes was checked at a wavelength of 
(532nm) in a spectrophotometer.

3. Results and Discussion

3.1. DPPH radical scavenging activity

The extracts were obtained by boiling the plant 
material in hot water subsequently mixed with different 
organic solvents like ethanol and acetone. The extracts 
were further tested for antioxidant activity by an array 
of bioassays. Antioxidants” are chemicals that are famous 
to neutralize free radicals and their damaging effects. 
The radical scavenging activities by antioxidants of extracts 
were determined by the measurement of the scavenging 
of stable DPPH radicals (Figure  1). The leaf extracts of 
Cannabis sativa and Morus nigra showed radical scavenging 
activity however, the leaf extract of Cannabis sativa showed 
promising activity, though it exhibited a dose-dependent 
activity it has shown the highest potential (96.04±0.060%) 
at 400 µg /mL as shown by the >50% result to scavenge the 
DPPH radical (Figure 1). It was observed that there were 
significant (p<0.05) variations between both plants for the 
DPPH radical scavenging activity. Based on concentration, 
the highest antioxidant activity was observed at 96.04% for 
C. sativa leaf extract and 34.11% for M. nigra at 400 µg /mL 
while the least antioxidant activity was for extracts was 
observed at 25 µg /mL (24.18 and 19.14%, respectively). 

Figure 1. DPPH radical scavenging of the plant extracts of Cannabis sativa and Morus nigra (leaf extracts). Values in the figures which 
share the different letters are significantly (p<0.05) different from one another by DMRT.
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Furthermore, at 50 (ug/ml) Cannabis sativa showed 37.5% 
while Morus nigra showed an 18% inhibitory effect against 
Lipid peroxidation in goat liver and brain homogenates. 
In the same way, at 100 and 200 ug/ml, Cannabis sativa 
exhibited 66.4% and 84.5% while Morus nigra showed 
19.5% and 26.4% inhibitory effect against DPPH radicals. 
Antioxidants work at different stages (prevention, 
interception, and repair) and perform their functions by 
different methods as reducing agents by donating the 
hydrogen, by quenching of singlet oxygen, and by acting 
as the chelators, trapping free radicals (Devasagayam et al., 
2004). The high DPPH radical scavenging activities of 
these extracts of the plant are suggested to use against 
the diseases arising from the free radical attack like 
diabetes. Antioxidants like vitamin C, N-acetylcysteine, 
and α-lipoic acid are helpful in the reduction of diabetic 
complications, representing that, it may be advantageous 
either by the ingestion of natural antioxidants or by 
dietary supplementation. Earlier studies conducted by 
(Zagórska-Dziok et al., 2021) independently in 2021 and 
2019, respectively on the biological potential of C. sativa 
using different methodologies. However, these studies 
supported the antioxidant potential of the target plant 
in the current study. Thus this plant would have crucial 
application in the food and cosmetic industry for having 
potential antioxidant constituents. Similarly, Morus nigra 
showed moderate activity, although the activity is quite 
appropriate for a fruit that is consumed as food non-edible 
plants must have a high content of antioxidants (Sabir et al., 
2020). There antioxidant potential was reported in the 
perspective of the diseases in which oxidative stress is 
an allied complication (Silva et al., 2010).

3.2. Quantification of total antioxidant activity (ABTS 
assay)

The values of the total antioxidant activity (TAA) were 
expected by the Trolox equivalent antioxidant capacity 
(TEAC) test (Miller and Rice-Evans, 1996). In this test, 
we calculated the relative capability of the antioxidants 
to scavenge ABTS_+ radical, compare to the antioxidant 
potency of Trolox is used as a standard. In Figure 2 shows 
that by increasing the concentration of plant extract in all 
extract aqueous solutions the percentage of inhibition 
increase while in all of these at higher concentration 
(250µg/ml) of extract, Cannabis sativa extract has higher 
inhibition (31%) as compared to the Morus nigra (22%) 
extract inhibition while at (100ug/ml) Cannabis sativa 
showed 26% whereas Morus nigra exhibited 10% inhibition. 
Similarly, at (50ug/ml) least inhibitory effect was observed 
in both plants i.e Cannabis sativa 18% whereas Morus nigra 
was recorded to show an 8% inhibitory effect respectively 
which is shown in Figure 2.

The scavenging method of ABTS work at a specific range 
of absorbance, i.e 734nm, from a region of visible range. 
It required a short time for the reaction, which should be 
applied as an index, due to antioxidant activity of extract 
of the plant can be referred (Floegel et al., 2011). ABTS˙+ is a 
stable radical that can dissolve in an aqueous and as well 
as polar solvent. This method is very easy to be performed, 
which is why it is mostly reported (Alam et al., 2013).

3.3. Production of the TBARS in liver and brain tissues

This study was aimed to find out the importance of 
Cannabis Sativa and Morus nigra against diabetes by using 
antioxidant profiling. Lipid peroxidation in the goat liver 
was induced with iron (10μM) and sodium nitroprusside 
(5μM) and the antioxidant effect of Cannabis Sativa and 
Morus nigra extracts was studied. There was a statistically, 
important rise in the formation of the TBARS in ferrous 
sulfate and the SN P induced in liver homogenate as 
compared to the normal or basal as shown in (Figure 3) 
However, Figure 3 reveals that treatment with Cannabis 
Sativa and Morus nigra caused the concentration-dependent 
inhibition of the TBARS production, and bring the values 
close to basal level. The maximum suppression of TBARS 
induced with iron in liver homogenate was observed at 
(400ug/ml) and minimum suppression was recorded at 
(25ug/ml) as compared to basal and control. Similarly 
(Figure  4) shows that when TBARS were produced by 
inducing with sodium nitroprusside (SNP) and tested 
the efficacy of plant extracts then it was observed that 
plants had significant on TBARS inhibition. Figure 4 reveals 
that maximum inhibition was recorded at 400ug/ml 
and minimum suppression was observed at 25ug/ml 
respectively as compared to basal and control groups. 
One of the objectives of this study was to evaluate the 
protective effect of C. sativa and M. nigra against lipid 
peroxidation which is a malicious metabolic process 
observed in a variety of diseases, the results are summarized 
in Figure 3 and 4. The results show the suppression of 
TBARS production induced by Fe (II) and SNP in goat’s 
liver homogenate when applied plant extract at different 
concentrations. A trend in concentration-dependent effect 
on TBARS production was observed. The incubation of the 
liver tissues in the presence of 10 μM Fe (II) and 5 μM SNP 
caused an increase in the lipid peroxidation which was 
considerably decreased both the extracts i.e., C. sativa and 
M. nigra. Here we have used the pro-oxidant agents that 
induce lipid peroxidation through different mechanisms. 
Free iron can cause neurotoxicity (Bostanci and Bağirici, 
2008) via stimulation of the Fenton reaction (Finkel and 
Holbrook, 2000). The increased level of lipid peroxidation 
in presence of the Fe (II) could be accredited to the fact 

Figure 2. ABTS radical scavenging activity of Cannabis sativa and 
Morus nigra (leaves extracts). Values in the figure which share 
the different letters are significantly (p<0.05) different from one 
another by DMRT.



Brazilian Journal of Biology, 2023, vol. 83, e247190 5/7

Inhibitory effect of Cannabis  and Morus against lipid peroxidation in goat

that the Fe (II) can catalyze the one-electron transfer 
reaction that generates the ROS such as the reactive OHo 
which is created from H2O2 through Fenton reaction. Iron 
also results in the decomposition of the lipid peroxides, 
thus generating peroxyl, alkoxyl radicals which favor the 
propagation of lipid oxidation (Zago et al., 2000). Sodium 
nitroprusside is an antihypertensive drug that acts through 
relaxation of the vascular smooth muscle; accordingly, it 
dilates the veins and peripheral arteries. However, earlier 
studies have shown that the photodegradation of the SNP 
eventually produces, [(CN)5−Fe]3+ and [(CN)4−Fe]2+ 
species (Bates et al., 1991). Nitric oxide is the molecule 
that is regarded as a universal neuronal messenger in 
the central nervous system and is also involved in the 
pathophysiology of disorders like diabetes (Bajaj and Khan, 
2012), Alzheimer’s and Parkinson’s disorders, trauma, 
and seizures, stroke, etc. (Bolanos and Almeida, 1999). 
The protection offered through aqueous extract in the 
goat liver and the brain homogenates confirms that the 
antioxidant activity of extract indicates its therapeutic uses 
in accidental toxicities which results from the potential 
overload of the SNP and iron. Indeed distinct antioxidant 

activities of the plant extract could indicate that they were 
acting via the distinct mechanism. Even though this can be 
the case, plant extract should be inhibiting the common 
final (or downstream) pathway in the polyunsaturated fatty 
acids peroxidation. Thus, we cannot exclude that a single 
mechanism is involved in anti-oxidant of tested extract. 
Cannabis Sativa and Morus nigra are best antioxidant and 
having ability to control diabetes.

Maximum TBARS suppression was observed.
Similarly, Figures  5  and  6 show that when goats 

brain homogenate was induced with iron and sodium 
nitroprusside it suddenly amplified the production of 
TBARS and triggered lipid peroxidation which resulted in 
the sharp rise in the production of free reactive oxygen 
species. Which induced stress in goat brain cells and tissues. 
However, when plant extract was applied to the brain 
homogenate it significantly inhibited the production of 
TBARS as a result cellular stress was reduced. The obtained 
results clearly show that the maximum inhibitions were 
observed at (400 ug /ml) while the minimum inhibition was 
recorded at (25ug/ml) as compared to the basal and control 
groups. The study disclosed the antioxidant properties of 

Figure 3. TBARS iron-induced in goat liver homogenate. Values in the figure which share the different letter are significantly (p<0.05) 
which are different from the each other through DMRT.

Figure 4. TBARS SNP induced in goat liver. Values in a figure which share the different letter are significantly (p<0.05) which are different 
from one another through DMRT.
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target plants as several earlier studies support the current 
work. The antioxidative effect of C. sativa and M. nigra is 
possibly attributed to bioactive constituents which could 
be further investigated in upcoming studies. Oxidative 
stress is accountable to provoke several pathological 
processes like chronic inflammation, diabetes, cancer, 
cardiovascular diseases, etc (Reference). Since it is of the 
dire need to discover certain edible plant species to counter 
the challenges of these ailments. C. Sativa and M. nigra 
have cultivated plants that appeared as potential sources 
of antioxidants therefore can be used in food products to 
prevent and treat a broader group of metabolic disorders.

4. Conclusion

The current work was dedicated to discover 
certain plants with the potential to inhibit unwanted 
oxidative processes. Two plants were investigated for 
their antioxidant properties i.e., C. sativa and M. nigra. 
Interestingly, C. sativa presented a dose-dependent activity 
against DPPH radicals. The overall finding disclosed that 
C. sativa and M. nigra appeared as a potential sources 
of antioxidants which can be exploited for therapeutic 

purposes to address the plight of metabolic disorders in 
which oxidative stress is involved. These findings may can 
be useful for new drug discovery.
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