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ABSTRACT

The basil and mint plants were collected from local markets, the plants were extracted using a
soxhlet apparatus with 70% methanol alcohol. zinc nanoparticles with a typical size of 33-40 nm
were acquired from nanomaterials. design Eighty adult male rats from the University of Kerbala
animal facility were used in this investigation. they were given food. rats groups were divided
into eight groups.G1: control received saline solution (0.90%), G2:100 mg of Basil and 10 mg
of MTX, G3:150 mg of Basil and 10 mg of MTX , G4:100 mg of mint and 10 mg of MTX , G5:
150 mg of mint and 10 mg of MTX ,G6: 0.5 mg of zinc nanoparticles and 10 mg of MTX ,G7
:0.8 mg of zinc nanoparticles and 10 mg of MTX ,G8:synergistic effect between basil and mint
extracts 150 mg and zinc oxide nanoparticles 0.8mg MTX, Indicate the results synergistic
treatment (basil + mint + nanoparticles zinc) achieved the best results compared to the individual
treatments, indicating a true synergistic effect that enhances liver protection through the
reduction of MDA and LPO levels, an increase in GPX activity, and a relative improvement in
total cholesterol and triacylglyceride levels. this suggests the effectiveness of plant antioxidants

in reducing lipid per oxidation and enhancing the efficiency of cellular defenses.
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1.Introduction
ethotrexate (MTX) common medication used to treat cancer and inflammatory
autoimmune disorders like leukemia and rheumatoid arthritis, works by blocking
the enzyme dihydrofolate reductase, which prevents the synthesis of folic acid and
restricts cell growth [1]. However, the therapeutic use of this drug is limited due to its high
hepatotoxicity, which manifests as elevated liver enzyme levels (such as ALT, AST, ALP),
increased oxidative stress and inflammation within liver tissue, in addition to harmful
histological changes in hepatocytes in various animal models [2].The liver's response to acute
exposure to methotrexate is a clear example of oxidative damage and inflammatory stimulation
that can lead to programmed cell death (apoptosis) and damage to the liver tissue structure,
highlighting the need for preventive and therapeutic strategies to reduce these side
effects[3].natural compounds with anti-inflammatory and antioxidant qualities have drawn more
attention recently as a means of shielding tissues against medication toxicity, for example,
studies have shown that certain plant compounds such as naringin and rosmarinic acid have the
ability to reduce liver damage and oxidative stress caused by MTX in rats [4].among the
y, basilmedicinal plants with known biological efficac( and mint (Ocimum basilicum( Mentha
spp.) stand out. With a composition rich inphenolcompounds and flavonoids that act as
antioxidants and stimulate cellular defence systems against free radicals, which can help mitigate
used by various toxinsphysiological changes ca[5] Previous studies ha indicatethat basil leaf
extract may have a protective effect on liver functions in models of liver toxicity, although
studies directly linking this toMTX-inducedtoxicity are still insufficient [6].On the other hand,
nanoparticle, especially zinc oxide nanoparticles (ZnO NPs), represent an emerging field in
medical applications due to their antioxidant activity and simultaneous immune stimulation.
Some studies have shown their ability to enhance cellular defense and reduce oxidative stress in
the liver, depending on the dose and method of administration, supporting their potential use as
an adjunct in reducing the toxicity of hepatocyte drug[7]. based on that, the combination of basil
and mint extracts with zinc nanoparticles may represent a unigque synergistic strategy, combining
antioxidant and anti-inflammatory properties with nano defensive stimulants to enhance the

biological response against liver toxicity caused by methotrexate overdose in adult rats.
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therefore, this research aims to evaluate this synergistic effect on the biochemical and histologist
indicators of liver functions, in addition to analysis the possible protective or preventive
mechanisms at the molecular and cellular levels [8,9].The aim of this research is synergistic
effect basil, mint extracts and zinc oxide nanoparticles on antioxidant enzymes, total cholesterol

and triglyceride in reducing methotrexate.

2.Material and method

The mint and basil plants were gathered from nearby markets, cleaned of dust and debris using
distilled water, and then allowed to air dry. an electric grinder was used to grind the plants,
which were then put in airtight containers the plants were extracted using a Soxhlet apparatus
with 70% methane alcohol. the fine powder was placed in the thimble, and the device was
operated at a temperature of 65 °C for 24 hours[10,11]. The alcohol was separated from the
extract using a rotary evaporator, and then the Crude extract was stored in opaque, airtight
Container in the refrigerator until use [12]. Zinc nanoparticles were purchased from the
nanomaterials, pratical size 33-40 nm. design eighty mature male rats between the ages of ten
and twelve weeks and weighing between 200 and 300 g were used in this investigation. They
were housed at the University of Kerbala animal facility in a somewhat controlled environment
with a temperature of 25°C. they were given food rats groups were divide in to eight groups.

G1: saline solution (0,90%).

G2: 100 mg of Basil and 10 mg of MTX per K.B W.

G3: 150 mg of Basil and 10 mg of MTX per K.B W.

G4: 100 mg of mint and 10 mg of MTX per K.B W.

G5: 150 mg of mint and 10 mg of MTX per K.B W.

G6: 0.5 mg of zinc nanoparticles and 10 mg of MTX per K.B W.

G7 :0.8 mg of zinc nanoparticles and 10 mg of MTX per K.B W.

G8:synergistic effect between basil and mint extracts 150 mg and zinc oxide nanoparticles 0.8
mg MTX per K.B W, given intravenously, after taking all dosages orally once a day for 14 days,
the blood bled for 30 days [13] the cardiac puncture method was used to take blood, which was
then filtered after being spun at 3000 rpm for ten minutes to separate the blood serum. blood was
drawn after 30 days, and the serum was kept for enzyme tests at 40 °C [14]. Total cholesterol and
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triacylglycerides were determined by using analysis kit (Biomaghreb company) [15] MDA,
GPX, and LPO assays utilizing a Chin Bio-assay Technology Laboratory BT LAB kit [16].

Statistical Analysis:
Mean was used to express the data.One-way analysis of variances was used to assess the
statistical significance of differences between control and other groups (ANOVA), P values of
0.05 or less were deemed significant when statistical analysis was performed using SPSS (SPSS,
Inc., Chicago, Illinois) [17].
3. Results
Table (1) and Figure (1) in the current study, the total cholesterol level of groups G8, rats
identified a significant increase 14.54+ 1.84 mg/dL as an alternative to the control 99.34+ 1.65
mg/dL , G2 to G7 showed a noticeable decline 99.34+1.65, 134.46+0.54, 134.46+0.54, 122.25+
0.45, 118.23+ 0.63, 121.54+1.76 and 116.65+ 0.64 mg/dL correspondingly compared to G8
114.54+ 1.84 mg/dL. The triglyceride level of groups G8 indicated a significant decrease 32.74+
1.75 mg/dL compared with control 67.34 mg/dL G2 to G7 showed a noticeable decline 90.34+
0.35, 88.53+ 0.74, 77.64+ 0.46,69.53+ 0.73, 59.63+ 0.46,and 44.73+0.36 mg/dL correspondingly
compared to G8 32.74+ 1.75 mg/dL.

Table 1. Synergistic effect of basil, mint extracts and zinc oxide nanoparticles on

triacylglycerid and total cholesterol

Groups total cholesterol Triacylglycerid
Mean + SD
Gl 99.34+ 1.65 77.47+0.65
G2 142.54+1.54 90.34+ 0.35
G3 134.46+0.54 88.53+0.74
G4 122.25+ 0.45 77.64+ 0.46
G5 118.23+ 0.63 69.53+ 0.73
G6 121.54+1.76 59.63+ 0.46
G7 116.65+ 0.64 44.73+0.36
G8 114.54+ 1.84 32.74+ 1.75
L.S.D 1.76 1.45
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Figure 1.Synergistic effect of basil, mint extracts and zinc oxide nanoparticles on

triacylglycerid and total cholesterol

Table (2) and Figure (2) show that the MDA level of groups G8, rats identified a possible
increase 0.254+ 0.22umol/L as an alternative to the control 0.634pmoL, while G2 to G7
demonstrate a noticeable decline 0.654+0.66, 0.594+0.55, 0.456+0.45, 0.334+ 0.40, 0.329+0.36
and 0.301+ 0.26umol/L correspondingly compared to G8 0.254+ 0.22umol/L. The LPO level of
groups G8 show a significant increase (3.45% 0.33umol/L) as an alternative to the control 7.43+
0.88 umoL , G2 to G7 show a noticeable decline (8.54+ 0.76,7.76+ 0.66,6.93+ 0.57,5.87+
0.45,4.92+ 0.40 and 4.43+ 0.39umol/L) correspondingly compared to G8 3.45+ 0.33umol/L. The
GPX level of groups G8 show a noticeable decline 99.64+ 0.93umol/ L as an alternative to the
control 55.65+ 0.34 umolL/ while G2 to G7 indicate a significant increase 41.64+0.44,
59.64+0.54, 64.75+0.64,79.63+ 0.75,85.15+ 0.85 and 88.64+0.88umol/L respectively compared
with G8 99.64+ 0.93umol/L.
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Table 2. Synergistic effect of basil, mint extracts and zinc oxide nanoparticles on the MDA
, LPO and GPX mol/L.

Groups MDA mol/L LPO mol/L GPX mol/L
Mean = SD

G1 0.534+0.76 7.43+0.88 55.65+ 0.34

G2 0.654+0.66 8.54+ 0.76 41.64+ 0.44

G3 0.594+0.55 7.76% 0.66 59.64+ 0.54

G4 0.456+0.45 6.93+ 0.57 64.75+ 0.64

G5 0.334+ 0.40 5.87+0.45 79.63+0.75

G6 0.329+ 0.36 4.92+ 0.40 85.15+ 0.85

G7 0.301+ 0.26 4.43+0.39 88.64+ 0.88

G8 0.254+ 0.22 3.45+0.33 99.64+ 0.93

L.S.D 1.87 1.55 1.45
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Figure 2. Synergistic effect of basil, mint extracts and zinc oxide nanoparticles on the

Copyright © 2026.

IRROI

Academic Scientific Journals

MDA , LPO and GPX Concentration mol/L.

ZIHMS


http://www.zjhms.alzahraa.edu.iq/

305 () ALZAMIRAA
UNIVERSITY JOURNAL

Health and Medical Science

Al-Zahraa Journal for Health and Medlical Sciences 2026, 4(1).299-309 Vol. 4, No.1, 2026

www.zjhms.alzahraa.edu.ig

4. Discussion

Malondialdehyde (MDA) levels were significantly higher, LPO and GPX enzymatic activity was
significantly lower, and total serum cholesterol levels were higher than in the control group.
These findings are consistent with the known toxicity mechanism of methotrexate, which is
characterized by the production of reactive oxygen species (ROS) and the depletion of the
cellular antioxidant system. They also show the presence of acute oxidative stress and
disturbance of hepatic lipid metabolism [18]. MDA is a direct indicator of increased per-
oxidation of membrane lipids, leading to damage to cellular membranes and loss of hepatic cell
integrity [19]. Previous studies have supported that the hepatocyte resulting from MTX is
associated with increased oxidative stress and inhibition of antioxidant enzymes, leading to
exacerbation of hepatic tissue and functional damage [20]. The decrease in MDA and LPO
activity indicates the depletion of the first line of defense against free radicals, Therefore, the
decrease in their activity enhances the accumulation of ROS and increases the severity of
oxidative damage [21]. Regarding the total cholesterol level, its increase in the MTX group may
be attributed to a liver dysfunction responsible for regulating lipid metabolism and lipoprotein
synthesis. The liver is the main organ in lipid homeostasis, and any disruption in its structure or
functions directly affects blood lipid levels [22]. The treatment with basil extract (Ocimum
basilicum) showed a significant improvement in the studied indicators, as MDA decreased and
LPO and GPX activities increased compared to the MTX group. This is attributed to the presence
of phenol compounds and flavonoid in basil, which have strong antioxidant activity that
neutralizes free radicals and stimulates the expression of antioxidant enzymes [23] the mint
extract (Mentha spp.) also showed a similar protective effect, which is attributed to its richness in
compounds such as menthol and rosmarinic acid, that possess antioxidant and anti-inflammatory
properties, contributing to the reduction of lipid per oxidation and improving cellular defense
efficiency [24]. As for zinc oxide nanoparticles (ZnO NPs), they have contributed to enhancing
antioxidant enzymatic activity and reducing MDA levels, possibly due to the role of zinc as a co
factor in many antioxidant enzymes and its regulation of the gene expression of proteins that
protect against oxidative stress. However, their effect largely depends on the dosage used, as

they may turn into an oxidizing agent at high concentrations [25]. More importantly, the
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combined treatment (basil + mint + nano zinc) show greater improvement than the individual

effects, indicating a synergistic effect that enhances liver protection.

Conclusions
It can be concluded that the combination of plant extracts rich in phenolic compounds and
zinc oxide nanoparticles represents a promising strategy to reduce methotrexate-induced
hepatotoxicity. This study also recommends conducting future research to elucidate the
precise molecular mechanisms of the synergistic effect, determine the optimal safe doses, and
assess the applicability of these results in clinical models.
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