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Abstract: This study aims to comprehend the function of phenolic compounds and black tea (Camellia
sinensis L.) against oxidative stress brought on by methotrexate medication overdose in male rats. The
study used 60 adult male rats, and groups of eight rats were formed. T1: 0.85% Normal saline (control).
T2: phenol (75 mg/kg body weight) + methotrexate (10 mg/kg). T3: 125 mg/kg phenol with 10
mg/kg methotrexate. T4: 150 mg/kg phenol with 10 mg/kg methotrexate injection. T5: injection: 200
mg/kg black tea + 10 mg/kg methotrexate. T6: Methotrexate 10 mg/kg + 250 mg/kg black tea
injection. T7: 300 mg/kg black tea injection + 10 mg/kg. T8: Methotrexate treatment, 10 mg/kg body
weight. Blood samples were taken 30 times a day for 14 days after oral dosing. The total protein, blood
sugar, hepatic enzyme efficiency, lipid peroxidation, and glutathione peroxidation of male rats were
measured. The results indicated that treated black tea and phenol isolated from black tea showed that
MDA and LPO concentrations were significantly higher in T8 rats than in T1 rats treated with
methotrexate. With drinking water, methotrexate increases ROS and oxidative stress, raising liver
tissue MDA and LPO levels and lowering GPX. In male rats, injections of 300 and 125 mg/kg of
phenol and phenol extracts prevent and reduce oxidative stress caused by methotrexate by increasing
protein and GPX levels and decreasing blood sugar, MDA, and LPO levels in liver tissue.
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1. Introduction

Methotrexate is used to treat cancer and psoriatic rheumatoid arthritis. Methotrexate was first
utilized as a chemotherapeutic agent [17. It is effective for the treatment of breast, bladder, lung, and
blood cells cancers and The dihydrofolate reeducates enzyme (DHFR) is competitively inhibited by
methotrexate, and this prevents some proteins, nucleic acids, and folic acid from being synthesized. [2,
37. Its success in treating refractory inflammatory bowel illness gave Methotrexate a new application.
[47]. However severe adverse responses and dangerous side effects frequently limit this medication's
usefulness. The cytotoxic action of methotrexate affects healthy tissues that proliferate quickly, such as
the bone marrow's hematopoietic cells and the gastrointestinal mucosa's actively dividing cells [57. In
addition to allogeneic bone marrow and organ transplantation, methotrexate has also been used to treat
psoriasis, a non-neoplastic skin condition characterized by rapid proliferation of epidermal cells [67.
The liver toxicity brought on by methotrexate may be caused by free radicals. Hepatic fibrosis and
chronic liver damage have both been connected to oxidative stress. The development of methotrexate-
induced tissue damage has been linked to lipid peroxidation, which is thought to be a significant cause of
cell membrane degradation and damage. Lipid peroxidation is mediated by oxygen free radicals.

© 2025 by the authors; licensee Learning Gate
History: Received: 17 January 2025; Revised: 10 March 2025; Accepted: 14 March 2025; Published: 7 April 2025
* Correspondence: yaziabdullah2020@gmail.com



678

Reactive oxygen species have received attention due to their involvement in mediating the micro
vascular disruptions that precede tissue damage brought on by a variety of toxins. Methotrexate induces
oxidative stress and melatonin. Free radicals appear to generate an increase in leukocytes in the
damaged tissues in addition to their direct tissue-damaging effects. This increase in leukocytes
exacerbates tissue damage indirectly by activating neutrophils. Active neutrophils have been shown to
emit [77]. Green pharmacy is now very important in the disciplines of pharmacology and medicine. It is
projected that 80% of people on the planet will use plant-based medicines to address their medical needs.
[87]. The phrase "medicinal plants" describes a broad range of plants that are employed in herbal
medicine, have a favorable effect on health, and can be utilized in both conventional and alternative
medicine to cure certain ailments. The broad use of medicinal plants in healthcare is supported by a
number of factors, including: population growth, a lack of supplies and high medicine prices, adverse
effects of many synthetic drugs, and the emergence of infectious germs with multi-drug resistance. The
majority of conventional herbs have secondary metabolites [97. There are three main types of tea, with
78% black, 20% green, and 2% oolong, sold overseas on a global scale. The flavin, 8-gallate aflavin, 8-
gallate aflavin, and 3-gallate aflavin are the primary flavons present in black tea. Black tea gets its
copper color and astringent flavor from the orange-red aflavins component. In addition to their
antioxidant qualities, tea polyphenols are recognized for their antibacterial capabilities [107].

Object from this the study is known important phenol compounds isolated from black tea Camellia
sinensts L. on antioxidant ,oxidant enzymes protein and blood sugar in male rats exposed to
Methotrexate

2. Material and Method

e The black tea leaf was bought at a local Karbala market after being cleaned and having any
foreign objects removed. The leaves were washed four times with tap water and once with water
distilled water. Every dry component was electrically ground. The powdered ingredients were
chilled at 40°C before being used, keeping them in polypropylene tubes [11, 127].

e Soxhlet apparatus: A 500 ml flask containing 100g of powdered black tea leave, 50 milliliters of
75% methanol solvent in a 500 ml flask for extraction through 24 hours, and then separation of
alcohol from the extract by using rotary evaporation [13-16].

Phytochemical screening of some secondary metabolic compound in black tea extract (Phenols,
Glycosides, Tannins, Alkaloids, Flavonoids).

Separation phenolic compound:

I take an extract of methanol alcohol and acidify it with 2 M HCL (PH 3). Fill a separating funnel
with the extract, and then wash it with chloroform (CHCLS3). Mixing, creating two layers, and taking
the bottom layer. Follow these steps two or three more times. The collection of phenols was dried in an
oven at 30 to 20 °C. Before being used, phenol is kept in a refrigerator at 4°C [17]].

Research Design: The study used 60 adult male rats weighing 210-310 g and aged 9—-11 weeks.
Karbala University's animal facility was at 25Ce. Met food. Groups of eight rats were formed. T'1: 0.85%
saline controlling. T2/phenol (75 mg /kg body weight) + methotrexate (10 mg/kg). T3: 125 mg /kg
phenol with 10 mg /kg methotrexate. T4: 150 mg /kg phenol with 10 mg /kg methotrexate injection.
T5: injection of 200 mg /kg black tea + 10 mg /kg methotrexate. T6: methotrexate 10 mg/kg + 250
mg/kg black tea injection. T7: 300 mg/kg black tea injection+ 10 mg/kg. T8: Methotrexate treatment,
10 mg/kg body weight. Blood spilled after 30 day from oral dosing. The serum protein, blood sugar,
hepatic enzyme efficiency, lipid peroxidation, and glutathione peroxide rates of male rats were
measured.

2.1. Biochemical Analysis

Blood was drawn using the cardiac puncture technique, The blood serum was spun at 3000 CRF for
10 minutes, and then filtered. After 30 days, blood was collected, and serum was stored at 20 C° for
enzyme assays. serum total protein level [187 and blood sugar [197].
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Assay for oxidative and antioxidant enzymes
antioxidant enzymes (Glutathione peroxidase, Oxidative stress parameters such as (Lipid Peroxidation
and Malondialdehyde (MDA)) assay with a kit obtained from the Bioassay Technology Laboratory (BT
LAB) in Chen [20].

Statistical assay:

The data were expressed as a mean. One-way analysis of variances was used to assess the statistical
significance of differences between the control and other groups (ANOVA). When doing statistical
analysis using the SPSS program, P>0.050r less were considered significant (SPSS, Inc., Chicago,
[linois).

3. Results

The active phytochemical components present in black tea extract are listed in the table below (1).
Positive results from the screening of chemical compounds for phenol, flavonoid, glycoside, alkaloid, and
tannin were obtained..

Table 1.
Phytochemical screening of some secondary metabolic compound in black tea extract.

Compound Result

Flavonoid +

Glycoside +

Phenol +

Alkaloid +

Tannin +
Table 2.
Male Rat Treatment with the Coefficients Level total protein and blood sugar Concentration mg/dl

Groups Total protein mg/dl Blood sugar mg/dl

T 0.984+5.87 0.17240.543
T2 0.382+5.61. 0.197£0.35
T3 0.583+5.81 0.159%0.68
T4 5.9210.356 0.14810.49
T5 6.6610.393 0.12910.45
Te6 6.8810.485 0.19610.43
T7 7.9710.276 0.7810.46
T8 4.42+0.375 0.29710.39
L.S.D 0.093 0.67

In the current research table (2) , the total protein concentration level of the group T8, showed a
significant decrease 4.42 mg/dl compared to G1 5.87mg/dl while T 2 to T7 showed results a
significant increase 5.61, 5,81, 5.92, 6.66 , 6.88 and 7.97mg/dl consequently compared to T8 4.42mg/dl
. the

blood sugar concentration level of groups T8= revealed 0.297mg/dl consequently compared to T'1
0.172 mg/dl while T 2 to T7 revealed a notable decline 0.197, 0.159, 0.149, 0.129, 0.196, 0.78 mg/dl
consequently compared to T8 0.297 mg/dl.
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Table 3.

The mean + SD of the level of MDA, lipid peroxide and GPX in in serum of rats groups under investigation
Groups MDA pmol/ L LPO pmol/ L GPX mol/L
T1 0.611 6.57 68.19
T2 0.664 6.19 39.78
T3 0.640 5.84 41.56
T4 0.634 5.92 60.01
Ts5 0.567 4.91 57.94
T6 0.545 4.65 58.45
T7 0.519 444 61.86
T8 0.867 8.02 39.96
L.S.D 0.076 0.56 5.48

In the current research table (3), the MDA activity level of groups T8, results showed a significant
increase 0.867umol/ L compared with T1 0.611umol while T2 to T7 showed a significant decrease
0.664 , 0.640, 0.634, 0.567, 0.545and 0.519pumol/ L consequently compared to T8 0.867umol/ L., the
LPO activity level of groups T8 indicate the results a significant increase 8.02umol/ L consequently
compared to T1 6.57 umol while T2 to T7 showed a significant decrease 6.19, 5.84, 5.92, 4.91, 4.65and
4.44pmol/ L consequently compared to T8 0.867umol/ L . the GPX activity level of groups T8showed
a significant decrease 39.96umol/ L compared with control 68.19 umol/ L while T 2,T 8,T4 T5,T6 and
T7 indicate a significant increase 89.78, 41.56, 60.01, 57.94, 61.87and 61.86umol/ L consequently
compared to T8 39.96umol/ L.

4. Discussion

The goal of the current study was to examine the phenol compound's and Camellia sinensis L.
extract's antioxidant effects on liver enzymes in response to methotrexate. Table (3) of the results
indicates a significant increase in MDA and LPO concentration in the T8. (injection 10 milligram/kg
body weight of Methotrexate ) when compared to T1 (control) , Therefore, drinking water while taking
methotrexate raises the levels of MDA and LPO in the liver enzyme and lowers the levels of GPX,
which results in oxidative stress and an increase in ROS. These findings supported earlier studies. Uzar,
et al. [217] and Hassan, et al. [227] because proteins, lipids in cell membranes, sulthydryl enzymes, and
DNA synthesis can all be oxidized by ROS, which can cause damage to cells [237. Because
methotrexate medication breaks the link between oxidative phosphorylation and phosphates, which
decreases energy when taken in large doses, it has a similar effect on healthy cells [24]. The reduced
torm of glutathione, which is regarded as a crucial antioxidant for the cell, can become unstable due to
the oxidation of unsaturated fatty acids. This results in an increase in MDA and the oxidative
phosphorylation of lipids. The sustainability of the reduced form of glutathione is also impacted by the
decline in NADPH and malic NADPH [257. Methotrexate prevents the formation of some amino acids
and protein synthesis by acting as a dihydrofolate reductase inhibitor, which affects the generation of
folic acid [267. It has been demonstrated that methotrexate therapy reduces the efficiency of antioxidant
defense mechanisms and that methotrexate lowers glutathione peroxide levels in cells [277].

The results of the experiment demonstrated that phenol 200 mg/kg body weight oral enhanced
antioxidant enzyme activity and efficiently scavenged free radicals. Phenol is regarded as an antioxidant
due to their capacity to scavenge ROS electrons [287]. An antioxidant action occurs either intracellular
or extracellular, inhibiting the xanthine oxide enzyme activity that transforms the product xanthine
oxide to xanthine dehydrogenase [297). The activation of the enzyme glut amyl cysteine production or
enhanced resistance could be the cause of the notable increase in GPX levels observed in response to
phenol. Glutathione production or this material may trigger glutamic trance peptidase to activate [30].
The phenol from Camellia sinensis leaves decreases the enzymatic efficacy of methotrexate's damaging
impact when this extract and a mutagen overlap [317]. Inhibiting breakdown of hydrogen peroxide into
free radicals and neutralizing lipid free radicals are two ways that phenolic compounds exert their
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antioxidant effect (327 injection (10 mg of methotrexate per kilogram of body weight plus 300 mg of
black tea) Tea catching have pro-oxidant and antioxidant effects due to the unique ability of tea to
undergo oxidation and the resulting increase in ROS 337 and works as a hydrogen donor [847].

This observation is further supported by the apparent structural and chemical similarities between
the tea catching and other well-known anti-folic medications, such as methotrexate and trimethoprim.
[35, 36 . Previous research has discovered that a variety of antioxidants, including parsley extract [37-
397 have protective effects on the liver damage caused by methotrexate in rats. Methotrexate caused
substantial liver damage after just one dose, Methotrexate's ability to bind to the enzyme dihydrofolic
reductase prevents folic acid from being converted to its active form, folinic acid, which is how it causes
hepatotoxicity. This prevents the production of proteins, some amino acids, and nucleic acids, It hinders
the ability of hepatic parenchymal cells to function by damaging their organelles and plasma
membranes.

5. Conclusions
Phenol compounds have more effect than tea black extract. The phenol compound has an
antioxidant role again in oxidant stress induced by the MTX drug in male rats.
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