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ARTICLE

Preliminary Phytochemistry, In-vitro Antioxidant and
Reducing Effect of Intraocular Pressure of Pleurotus
tuber-regium (Fr) Sing Using Animal Model

Stella E. Odjimogho a, Faustina K. Idu a, MacDonald Idu b , Sunny E. Odjimogho a,
Ann T. Akaeze a, Benjamin O. Gabriel b,c,*

a University of Benin, Department of Optometry, PMB 1154, Benin City, Edo State, Nigeria
b University of Benin, Phytomedicine Unit, Department of Plant Biology and Biotechnology, PMB 1154, Benin City, Edo State, Nigeria
c University of Benin, Department of Science Laboratory Technology, PMB 1154, Benin City, Edo State, Nigeria

Abstract

This study investigate the qualitative and quantitative phytochemicals, antioxidant screening, and the reducing effect
of intraocular pressure of P. tuber-regium aqueous extract in rabbits. Standard protocols were used to analyze the
qualitative and quantitative phytochemical, in-vitro antioxidant studies ferric reducing antioxidant power (FRAP), total
antioxidant capacity) and 1, 1-diphenyl-2-picrylhydrazyl (DPPH) were also used to assess these plants. Thirty (30) New
Zealand male rabbits were randomly selected for this study. The whole group except normal control were induced with
1% Prednisolone acetate suspension for 3 days to obtain the baseline intraocular pressure (IOP) >5e10 mm Hg, after-
ward treated with a graded oral dose of 100, 200, and 400 mg/kg P. tuber-regium respectively. The application was
administered daily in the right eye (OD) only for 7 days, and the IOP measurements were. The phytochemical screening
of the extract showed the presence of flavonoids, phenol, tannins, and saponins. Tannins and phenol were abundant (28
and 20 mg/kg). The antioxidant scavenging property showed the potential capacity of P. tuber-regium extract to scavenge
free radicals against oxidative stress at 10%, 100%, and 25.26% of P. tuber-regium aqueous extract when compared with
ascorbic acid. The result from this present study at graded doses (100, 200, and 400 mg/kg) of P. tuber-regium aqueous
extract elicited a significant decrease in intraocular pressure levels, specifically at 200 and 400 mg/kg of the mushroom
extract had a markable reduction in the mean IOP level when compared with timolol control and untreated control
(p < 0.05). Also, P. tuber-regium aqueous extract exhibited a prolonged duration of action with an increased half-life and
sustained therapeutic effect as shown in days 10e28. In conclusion, Pleurotus tuber-regium aqueous extract elicited
intraocular pressure-lowering effect in rabbits, which validate its ethnomedicinal claim on ocular hypertension.

Keywords: Phytochemistry, In-vitro antioxidant, Intraocular pressure, Pleurotus tuber-regium

1. Introduction

H erbal medicine is the oldest form of health
care system since antiquity [1,2]. One-third

of nations' adults use herbal medicine. This ex-
plains why most medicines were produced directly
from natural sources such as plants, water, earth,
sun, and animals. Medicinal plants have been
observed to be most widely used in many devel-
oping countries for the management of several

disease condition, and maintaining good health [3].
Furthermore, pharmaceutical industries now
depend largely on medicinal plants as a raw ma-
terials for the production of drugs. This has been
traceable to the extraction and development of
several therapeutic drugs from plants materials [4].
Studies have shown that factors responsible for
non-compliance to treatment regimens include: the
high cost of conventional medicine, lack of avail-
ability, and their adverse effect. Hence, the need
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for an alternative regimen that is affordable,
available with less or no adverse effects [5e7]
(Figs. 1e7).
Intraocular pressure (IOP) is the magnitude of the

force exerted by an ocular fluid (aqueous humor) on
the internal surface area of the anterior segment of
the eye [8]. Its normal value ranges between 12 and
21 mmHg with a mean value of 16 mm/Hg. It is
regulated by the dynamics between aqueous secre-
tion from the ciliary body and its outflow through
the trabecular meshwork. The process involves the
physiological pumping of ions and molecular sub-
stances (i.e., organic and inorganic) of small and
large sizes across the epithelial cell membrane
covering the ciliary process. An imbalance in the

dynamics of aqueous production could cause a
change in intraocular pressure [9e14]. It is worthy of
note that a positive correlation exists between sys-
temic pressure and IOP because of the variation in
hydrostatic pressure within the ciliary capillaries.
Hence, a sudden change in systemic blood pressure
would likely break through to the capillaries and
cause a similar change in the intraocular pressure
[15e17].
Pleurotus tuber-regium (Fr) Sing belongs to the

family “Pleurotaceae”, genus Pleurotus and it
means “side ear” because of its attachment cap to
the substrate. It is known as the “tiger milk
mushroom,” “sclerotia-producing Pleurotus,” a
nematode-trapping mushroom, and it is also

Fig. 1. Effect of Pleurotus tuber-regium extract on ferric reducing antioxidant power.

Fig. 2. Effect of Pleurotus tuber-regium extract on total antioxidant capacity.
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identified as the “King Tuber Oyster mushroom” in
China [18]. In Nigeria, it is called “osu” or “ero
nsu” in Igbo, “ohu” in Yoruba, and “katala” or
“rumbagada” in Hausa languages. P. tuber-regium is
native to the tropical and subtropical regions of
Africa, Asia, and Australia-Pacific [19e21]. Phyto-
chemical analysis of Pleurotus tuber-regium shows

that it contains alkaloids, saponins, flavonoids,
tannins, anthraquinones, and phytate. D-Mannitol
is also a phytochemical property contained in P.
tuber-regium to inhibit the activity of angiotensin1
converting enzyme, making it possess an antihy-
pertensive effect. Other active phytoconstituents
include; peptides, polysaccharides, glycoproteins,

Fig. 3. Effect of Pleurotus tuber-regium extracts on1, 1, Diphenyl-2-Picryl-Hydrazyl antioxidant.

Fig. 4. Effect of Pleurotus tuber-regium in ocular pressure at highest doses of treatment.
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and poly-chemicals. P. tuber-regium or its synergic
combination with other plants elicited cure for a
wide range of ailments, include; headaches, stom-
ach pain, fever, colds, nervous disorders, asthma,
and constipation [22,23]. It has also validated in the
management of hypertension, diabetes, hyper-tri-
glyceridemia, fungal and bacterial infections, and
tumors [24e27]. The objectives of this study were to
investigate P. tuber-regium with preliminary quali-
tative and quantitative phytochemical screening,
non-enzymatic antioxidants and its reducing effect
on intraocular pressure in rabbits.

2. Materials and methods

2.1. Plant collection and identification

Pleurotus tuber-regium (oyster mushroom) was
cultivated at the African Centre for Mushroom
Research and Innovation (ACMRIT) domiciled in
the Department of Plant Biology and Biotechnology,
University of Benin, Benin City, for 6 months
(AprileSept). At maturity, they were harvested by
the Mycologist [28e31]. A herbarium voucher
number was issued (UBH-W731).

Fig. 5. Effect of Pleurotus tuber-regium in ocular pressure at media doses of treatment.

Fig. 6. Effect of Pleurotus tuber-regium in ocular pressure at lowest doses of treatment.
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2.2. Plant preparation and extraction

Pleurotus tuber-regium was cut into pieces, shade
dried for three weeks, pulverized into powdery
forms using a British milling machine, and stored
in an air-tight container. The dried sample was
subjected to a cold maceration technique using
aqueous solvent system. This involved soaking the
weighed powdered sample (1200 g) into a jar
diluted with distilled water (2500 mL) for 72 h with
intermittent steering and shaking. The filtrate was
then fixed and dried in a freezer, and a semi-solid
extract of the concentrate was produced and
refrigerated for further use.

2.3. Phytochemical screening

This process involved the qualitative and quanti-
tative analysis of the phytochemical properties of
Pleurotus tuber-regium (oyster mushroom) [32,33].

2.4. Quantitative phytochemical analysis

This was done using the methods described by
Sofowora [34], Trease and Evans [35], Mur-
aleedharannair et al. [36], and Daniel et al. [37]. The
extract was analyzed to identify the qualitative and
quantitative phytochemical constituents present
include; alkaloids, flavonoids, phenolic compounds,
tannins, terpenoids, saponins, and glycosides.

2.5. Antioxidant assay

This study involved the analysis of the antioxidant
assay using the following methods described by
Buchner et al. [38], Büttner et al. [39], and Cai et al.
[40].

2.5.1. Total antioxidant capacity
One (1) mL of extract (1 mg/ml) was added to 3 ml

of Molybdate reagent solution in tubes and incu-
bated at 95 �C for 90 min. After which, the tubes
were left for 20e30 min s to cool to room tempera-
ture, and the absorbance of the mixture was
measured at 695 nm. Ascorbic acid was used as the
standard [38].

2.5.2. Diphenyl-2-picrylhydrazyl (DPPH)
The free radical scavenging capacity of the leaf

extracts against 1, 1ediphenyle2epicrylhydrazyl
(DPPH) radical was determined by a slightly
modified method by Büttner et al. [39]. The mixture
after was measured spectrophotometrically at
517 nm. Briefly, 0.5 mL of 0.3 mM DPPH solution in
methanol was added to 2 mL of various concentra-
tions (0.2e1.0 mg/mL) of the extracts. The reaction
tubes were shaken and incubated for 15 min at room
temperature in the dark, and the absorbance was
read at 517 nm. All tests were performed in tripli-
cate. Ascorbic acid was used as a standard control
with similar concentrations as the test samples were

Fig. 7. Effects of Pleurotus tuber-regium graded doses on intraocular pressure (IOP).
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prepared. A blank containing 0.5 mL of 0.3 mM
DPPH and 2 mL methanol was prepared and treated
as the test samples.

2.5.3. Ferric reducing antioxidant power (FRAP)
The Ferric Reducing Antioxidant Power (FRAP)

assay was carried out using a modified method of
Cai et al. [40]. The assay is based on the ability of
antioxidants to reduce Fe3þ to Fe2þ in the presence
of 2, 4, 6-tripyridyls-triazine (TPTZ), forming an
intense blue Fe2þ- TPTZ complex with an absorp-
tion maximum at 593 nm. To 1.5 mL of freshly
prepared FRAP solution (25 mL of 300 mM acetate
buffer pH 3.6, 2.5 mL of 10 mM 2,4,6-tripyridyls-
triazine (TPTZ) in 40 mM HCl, and 2.5 mL of 20 mM
ferric chloride(FeCl3.6H2O) solution was added to
1 mL of the extracts (1 mg/ml) and standard at
concentrations of 100e600 mM. The reaction mix-
tures were incubated at 37οC for 30 min, and the
increase in absorbance at 593 nm was measured.
FeSO4 was used for the calibration curve, and
ascorbic acid served as the positive control. FRAP
values expressed as (mg Fe (II)/g) of the extracts
were then extrapolated from the standard curve [41].

2.6. Experimental animals

The experiment involved thirty (30) healthy adult
New Zealand rabbits and ninety-five (95) healthy
albino rats of Wister strains, purchased from Adu-
wawa market in Benin-city, Edo state, Nigeria. They
were housed in the Department of Biochemistry,
animal house, University of Benin. They were ac-
climatize for two weeks with free access to Bendel
pelleted grower mesh and water ad libidum. They
were exposed to 12 h of light and darkness. Their
care conformed to the standard Ethical Right
Guidelines for experimental animals. Life Sciences
Ethical Committee certified the use of animals for
this study with the ethical number LS19346.

2.7. Experimental design

This study consisted of thirty (30) healthy adult
New Zealand rabbits randomly divided into six
groups (n ¼ 5); normal control, standard drug (0.5%
timolol), untreated control (1% Prednisolone acetate
suspension), and graded doses of treatment groups
(100, 200 and 400 mg/kg) of P. tuber-regium respec-
tively [42]. Before the study, the external eye tissues
of the animals were screened with a penlight and
hand magnifier. The internal eye examination was
done with a direct ophthalmoscope for possible
complications. The baseline intraocular pressure
was obtained using a Perkins hand-held tonometer

every morning before the study for 3 days to
determine the average reading [43]. All the animals
except those in the normal control were induced
with ocular hypertension using topical corticoste-
roid (1% Prednisolone acetate) suspension. The
application was administered daily in the right eye
(OD) only for 7 days, and the IOP measurements
were taken until the IOP reading increased by
>5e10 mm Hg above the baseline readings [44].

2.8. Statistical analysis and data presentation

The statistical analysis was performed using the
statistical package for Graph-pad prism version 7.
The results obtained for the quantitative phyto-
chemical screening, in-vitro antioxidant, and intra-
ocular pressure were expressed as Mean ± SEM.
One-way analysis of variance (ANOVA) test was
used to determine the significant differences be-
tween the treatment groups.

3. Results

The phytochemical properties screened include;
the presence of alkaloids, flavonoids, phenolic
compounds, tannins, terpenoids, saponins, and gly-
cosides, as well as quantitatively determining their
various concentrations. Phytochemical screening of
Pleurotus tuber-regium mushroom extract showed the
presence of flavonoids, phenols, tannins, and
saponin were found as shown in Table 1.
The aqueous extract elicited a scavenging effect

against oxidative stress, possibly subjecting the eye
to stress, which could trigger eye disorders. It
scavenge free radical, thereby had a significant
decrease in percentage inhibition of DPPH, Total
antioxidant capacity, and Ferric reducing antioxi-
dant capacity. Antioxidants can donate hydrogen
atom that neutralizes free radicals and changes the
absorption process calorimetrically.
The results from 100, 200, and 400 mg/kg of P.

tuber-regium elicited a significant decrease in intra-
ocular pressure levels. At 200 and 400 mg/kg of the

Table 1. Preliminary qualitative and quantitative phytochemical prop-
erties of Pleurotus tuber-regium (PT).

Phytochemicals Qualitative Quantitative

Constituents Pleurotus tuber-regium Pleurotus tuber-regium

Alkaloid � 0.0%
Flavonoids þ 1.29%
Phenols þ 20 mg/100 g
Tannins þ 28 mg/100 g
Saponins þ 5.90%
Glycosides � 0.0%
Terpenoids � 0.0%

Keys: � undetected, þ detected.
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mushroom extract, it exhibited a significant reduc-
tion in the mean IOP level when compared with
0.5% timolol and 1% Prednisolone acetate suspen-
sion. More so, the result obtained from P. tuber-
regium aqueous extract exhibited a prolonged
half-life and possibly triggered a substained
ocular-hypotension when compared with timolol.

4. Discussion

The phytochemical properties screened include;
the presence of alkaloids, flavonoids, phenolic
compounds, tannins, terpenoids, saponins, and gly-
cosides, as well as quantitatively determining their
various concentrations. Phytochemical screening of
Pleurotus tuber-regium mushroom extract showed the
presence of flavonoids, phenols, tannins, and
saponin were found as shown in Table 1. This pre-
sent study is similar to the work of Rajurkar and
Kunda [45], Agati et al. [46], whose study is centered
on the phytochemicals and metal content evaluated
in Adiantum capillus e veneris extract. These com-
pounds are active against potentially significant
diseases [37]. Apart from their potential biological
activity, the phytoconstituents such as saponins,
flavonoids, terpenoids, phenols, and tannins, elicited
anti-malaria, immunoprotection, anti-diarrhea, anti-
ulcer, nociceptive, antihypertensive, anti-diabetes,
anti-lipidemia, and anti-depressant. The phenolic
compound potentiated the regenerations of blood
cells which is an effective anti-anemic agent [47]. The
number of phytochemicals found in Pleurotus tuber-
regium was determined using standard procedures,
and the result exhibited different quantities of
phytochemical constituents. Tannin content is the
highest in Pleurotus tuber-regium extract at 28.00 mg/
100 g, followed by phenol compounds in Pleurotus
tuber-regium at 20.00 mg/100 g in the extract. This
study agreed with the preliminary phytochemicals
screening reported by Kumudhavalli, and Jaykar [48]
that evaluate petroleum ether, chloroform, acetone,
ethanol, and aqueous fern extracts Hemionitis arifolia.
The evaluated mushroom extract revealed the major
phytoconstituents such as phenol, alkaloids, flavo-
noids, tannins, saponins, and terpenes compounds.
This report is in line with the research work done by
Muraleedharannair et al. [36], which examined the
phytoconstituents of Adiantum caudataum, Adiantum
latifolium, Adiantum lunulatum, Christella dentate, and
Christella parasitica extracts.
The oxidation of ferric reducing antioxidant power

reduces the presence of hydrogen-donating antiox-
idant capacity, thereby impelling antioxidant ca-
pacity in the duration of the reaction during
antioxidant activity. The evaluation of total

antioxidant capacity indicated higher antioxidant
content of Pleurotus tuber-regium aqueous extracts at
different concentrations (10, 20, 40, 60, 80, and
100 mg/ml). This present study agreed with the work
of Yildiz et al. [49] on some physicochemical char-
acteristics, bioactive content, and antioxidant ca-
pacity of non-sprayed Barberry (Berberis vulgaris L.)
fruits from Turkey. The scavenging effect of the
extract was recorded at higher concentration. This
phenomenon was observed when measuring the
antioxidant activity of the 50% ferric reducing anti-
oxidant scavenging effect. The free radical scav-
enging effect was measured as percentage inhibition
in the case of stable ferric reducing antioxidant
properties at 50.0, 50.0, and 55.0% of the extract
when compared with the 95.0% ascorbic acid result.
The report concurred with Tupe et al. [50] that
worked on the antioxidant potentials and total
phenolic contents of selected Indian herbs powder
extracts. The standard drug (vitamin C) elicited high
percentage inhibition at a reduce concentration
when compared with the extract. Since ascorbic acid
is water-soluble, it serves as a potent antioxidant
property to enhance the therapeutic effect on bio-
logical system [51].
Free radical scavenging effect evaluated as per-

centage inhibition of P. tuber-regium aqueous extract
at diverse concentrations to scavenge DPPH radicals
at about 100% when compared with 98% ascorbic
acid at the same concentration. Hence, the inhibi-
tory percentage increase is adequate with an in-
crease in the concentration of P. tuber-regium extract.
This, therefore, concurred with the possibility of the
mushroom extract being capable of donating an
electron to a lipid radical by converting the ascor-
bate radical to terminate the lipid peroxidation
chain reaction. P. tuber-regium extract elicited a
reduction in DPPH radical in line with hydrazine
when reacted with hydrogen donors.
The results from 100, 200, and 400 mg/kg of P.

tuber-regium elicited a significant decrease in intra-
ocular pressure levels. At 200 and 400 mg/kg of the
mushroom extract had a better significant decrease
in the mean IOP level when compared with 0.5%
timolol and 1% Prednisolone acetate suspension.
More so, the result obtained from P. tuber-regium
aqueous extract exhibited a prolonged half-life and
possibly triggered ocular-hypotension when
compared to 0.5% timolol. The action of endogenous
carbapol polymer aid in the drainage of aqueous
humor competence to cause an increase in intraoc-
ular pressure by exciting the trabecular meshwork
[52]. Hence, a decrease in intraocular pressure
amounts to the endogenous release of Neostigmine,
causing an increase in acetylcholine via inhibiting
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the action on Acetylcholinesterase (AChE) and
Butyrylcholinesterase (BuChE). This exhibit some
exogenous or endogenous mediators capable of
altering the frontal or anterior chamber angle,
thereby instigating the primary inflammatory reac-
tion with late stringy changes. This excitatory feed-
back action ensued in the early phase with
reduction or total extinction after some weeks [53].
Fibrous disintegration and linkage in the barrier of
the frontal chamber. Thus, the trabecular meshwork
with normal lymph showed an extended and
deformed eye caused by prednisolone administra-
tion, leading to collagen hyperplasia and the elastic
fibers. The separation of the endothelial cells from
the trabecular meshwork is comparable to that of
the macrophages [54]. During the induction of
intraocular pressure with prednisolone suspension,
the phagocytized carbomer elements were elated
via vacuoles in the Schlemm's canal of the endo-
thelial chambers. The large vacuoles progressively
decreased, leading to extreme carbomer particles
amassed in the carbapol polymer, affecting the
discharge of aqueous humor capability via the dis-
torted trabecular meshwork. This present study
evaluates the IOP lowering effect of Pleurotus tuber-
regium in rabbits when compared with untreated
IOP [5,44,55].
At graded doses of (100, 200, and 400 mg/kg) P.

tuber-regium resulted in a significant decrease in
normal intraocular pressure levels. At 200 and
400 mg/kg of the mushroom extract had a significant
reduction in the mean IOP when compared with
timolol control and untreated control. This agreed
with the report of Liang et al. [56]. The result ob-
tained from P. tuber-regium mushroom extract
exhibited a delayed onset of action and possible
triggering ocular-hypotension when compared with
timolol. The possible IOP lowering effect of P. tuber-
regium could be linked with the action anticholin-
esterase by reducing the excessive secretion of
acetylcholine. This is in line with a previous study
by Ji et al. [57] that worked on the effect of elevated
IOP on mouse ganglion. Proofs have been suggested
that gluco-corticoids are implicated in the meta-
bolism of carbohydrates, fats, and protein, display-
ing their main role in a physiological directive of the
pathway associated with the outflow capacity and
intraocular pressure. Glucocorticoid receptors in
trabecular meshwork pathway enhance aqueous
outflow, biochemical, and resultant physical pro-
cesses, competence in instigating reductive action.
The mechanisms of action may be consequential to
the modulatory action of macromolecular in
adrenergic/prostaglandin interfaces encompassing
the outflow system. Prednisolone triggered fibrous

proliferation destroys the anterior chamber [58,59].
The eye is surrounded by several muscarinic re-
ceptors and their subtypes implicated in the ocular
surface, lens, retina, ciliary body, and sclera.

5. Conclusion

In conclusion, Pleurotus tuber-regium extract is a
potent therapeutic regime for managing intraocular
pressure in rabbits. Scientific validation carried out
affirms the ethnomedicinal claim that it is effective
in the management of ocular hypertension.

Funding

Not applicable for this section.

Statement & declarations

We did intend to submit our manuscript to your
reliable journal, and a copy of this manuscript has
not been in any way under consideration or pub-
lished elsewhere. No issue concerning the Journal
competing interest. All authors have agreed to the
publication of this manuscript.

Informed consent

Not applicable for this section.

Data availability statement

Data obtained from this study were presented as
Tables and Figures. The materials used for this
study, such as; chemicals, medicine, kits, and
experimental animals, were procured standard
stores within and outside the country.

Acknowledgments

Our earnest gratitude goes to Dr. Agu for the
antioxidant assays in the Department of Medical
Biochemistry, University of Benin, and Mycofarm
research institute, Benin City.

References

[1] Sabandar CW, Ahmat N, Jaafar FM FM, Sahidin I. Medicinal
property, phytochemistry and pharmacology of several
Jatropha species [Euphorbiaceae]: a review. Phytochemist
2013;85:7e29.

[2] Abdullah N, Ismail SM, Aminudin N, Shuib AS, Lau BF.
Evaluation of selected culinary medicinal mushrooms for
antioxidant and ACE inhibitory activities. Evid-Based Compl
Altern Med 2012;2012:1e12.

[3] Abdullah N, Lau BF. Bioprospecting of Lentinus squarrosulus
Mont., an underutilized wild edible mushroom, as a poten-
tial source of functional ingredients: a review. Trends in
Food Sci Techn 2016;61:116e31.

[4] Alam M, Subhan N, Rahman M, Uddin J, Reza M, Sarker D.
Effect of citrus flavonoids, naringin and naringenin,

88 S.E. Odjimogho et al. / Al-Qadisiyah Journal of Pure Science 29 (2024) 81e90



on metabolic syndrome and their mechanisms of action.
Adv Nutr 2014;5:404e17. https://doi.org/10.3945/an.113.
005603.

[5] Masoud M, Sharabi-Nov A, Pikkel J. Noncompliance with
ocular hypertensive treatment in patients with open angle
glaucoma among the arab population in Israel: a cross-
sectional study. J Ophthalmol 2013:1e6.

[6] Odjimogho ES, Odjimogho SE. Reason for non-compliance
to glaucoma regimen by primary open glaucoma patients.
Nig J Appl Sci 2013;31:197e204.

[7] Sachdeva S, Kumar S, Rathi M, Dhull CS, Verma R. Causes
of noncompliance in diagnosed primary open-angle glau-
coma patients. J EvidBased Med Healthcare 2020;7(22):
1047e52.

[8] Verma R. Causes of non-compliance in diagnosed primary
open-angle glaucoma patients. J EvidBased Med Healthcare
2020;7(10):18410.

[9] Civan MM, Macknight AD. The ins and outs of aqueous
humour secretion. Exp Eye Res 2004;78(3):625e31.

[10] Cohen BE, Bohr DE. Measurement of IOP in a mice. Invest
Opthalmol Vis Sci 2001;(42):2560e5.

[11] K Ebigwai J, Edu EA, Itam EH, Mofunanya AJ. Activity
of crude cold-water extract of the culinary-medicinal
oyster mushroom, Pleurotus ostreatus (Jacq.: Fr.) P. Kumm.
(Higher Basidiomycetes), and timolol maleate on induced
ocular hypertension. Intern J Med Mushrooms 2012;14(5):
467e70.

[12] Kanski JJ. Physiology and anatomy of aquoeus secretion.
Clinical opthalmology. A systemic approach 6th editon. En-
gland: Butterworth Heinemann, Reed Educational and Pro-
fessional Publishing Ltd; 2007. p. 382e3.

[13] Hernandez M, Urcola JA, Vecino K. Retinal ganglion cell
neuroprotection in a rat model of glaucoma following bri-
monidine, lantanoprost or combined treatment. Exper Eye
2008;86(50):798e806.

[14] Fan BJ, Wang DY, Lam SC, Pang CP. Gene mapping for
primary open angle glaucoma. Clin Biochem 2006;39(3):
249e58.

[15] Mitchell P, Franzo-Lee AJ, Wang JJ, Rochtchina E. Intraoc-
ular pressure over the clinical range of blood pressure: blue
mountain eye study findings. Am J Ophthalmol 2005;140(1):
131e2.

[16] Klein BEK, Klein R, Knudtson MD. Intraocular pressure
and systemic blood pressure: longitudinal perspective:
the Beaver Dam eye study. Br J Ophthalmol 2005;89(3):
284e7.

[17] Mohammed MA, Selvaraj S, Gudlavalleti VSM, Clare G,
Tafida A, Ezelum C, et al. Causes of blindness and visual
impairment in Nigeria: the Nigeria national blindness and
visual impairment survey. Invest Ophthalmol Vis Sci 2009;
50(9):4114e20.

[18] Adeyi AO, Adams FA, Adenikpeku CO. Pleurotus tuber-
regium inclusion in diet ameliorates dyslipidaemia in obese-
type 2 diabetic rats. Clin Phytosci 2021;7:84.

[19] Adebayo EA, Nartinez-Carrera D. Oyster mushroom pleu-
torus are useful for utilizing lignocellulosic biomass. Afri J
Biothechn 2015;14(1):52e67.

[20] Adebayo EA, Oloke JK, Majolagbe ON, Ajani RA, Bora TC.
Anti-microbial and anti-inflammatory potential of poly-
saccharide from Pleurotus pulmonarius LAU 09. Afri J Micro-
bial Res 2012;6(13):3315e23.

[21] Akinlabi GA, Abumere OO, Shuaib AO. Comparative study
of the effect of aqueous mushroom extract (Pleurotus tuber-
regium) and pilocarpine on the Schlemm's canal in rabbit: a
mophological study of the outflow facility. Society Experi-
ment Biol J 2017;17(1):31e7.

[22] Akinlabi GA, Asowata OE, Ozolua R, Iyawe V. Contractile
effect of aqueous Pleurotus tuberregium extract on the isolated
bovine Iris. Curr Eye Res 2013;38:1e5.

[23] Anyanwu NG, Mboto CL, Solomon L, Frank-Peterside N.
Phytochemical, proximate composition and antimicrobial
potentials of Pleurotus tuber-regium sclerotium. NY Sci J 2016;
9(1):pp35e42.

[24] Wu G, Hu T, Li Z, Huang Z. In vitro antioxidant activities of
the polysaccharides from Pleurotus tuber-regium (Fr.) Sing.
Food Chem 2014;148:351e6.

[25] Valverde ME, Hernandez-Perez T, Paredes-Lopez O. Edible
mushrooms: improving human health and promoting qual-
ity life. Internet J Microbiol 2015:1e14.

[26] Sigh VK, Patel Y, Naraian R. Medicinal properties of Pleu-
rotus species (oyster mushroom): a review. World J Fungal
Plant Biol 2012;3:1e12.

[27] Dandapat S, Sinha MP. Antioxidant and anti-inflammatory
activity of Pleurotus tuber-regium. Adv Diol Res 2015;9(3):
140e5.

[28] Apetorgbor AK, Dzomeku M, Apetorgbor MM. Growth
factors and cultivation of Pleurotus tuber-regium on selected
plant wastes. Int Food Res J 2013;20(6):3387.

[29] Andrew G, Mirjan S, Juru P. Cultivation techniques and
medicinal Pleurotus species. Food Technol Biotechnol 2007;
45(3):238e49.

[30] Bamigboye CO, Julius KO, Joanna FD. Development of high
yielding strain of Pleurotus tuber-regium: fructification, nutri-
tional and phylogenetic studies. J Food Sci Technol 2019;
56(8):3597e608.

[31] Jonathan SG, Okon CB, Oyelakin AO, Oluranti OO. Nutri-
tional values of Oyester mushroom (Pleurotus tuber-regium)
(Jacq.Fr.) and Kumm. Cultivativation on different agricul-
tural wastes. Nat Sci 2012;10(9):186e91.

[32] Harborne JB. Phytochemical methods: a guide to modern
Techniques of plant analysis. New York: London Chapman
and Hall Ltd; 1998. p. 29e188.

[33] Borokini TI, Omotayo FO. Phytochemical and ethnobotanical
study of some selected medicinal plant from Nigeria. J Med
Plants Res 2012;6(7):1106e18.

[34] Sofowora A. Medicinal plants and traditional medicinal in
Africa. Screening plants for bioactive agents. second ed.
Sunshine House, Ibadan, Nigeria: Spectrum Books Ltd; 1993.
p. 134e56.

[35] Trease GE, Evans WC. Pharmacognosy. 2002. p. 214e391.
[36] Muraleedharannair M, Johnson M, Mony M, Zachariah M,

Solomon J. Inter-specific variation studies on the phyto-
constituents of Christella and Adiantum using phytochemical
methods. Asian Pac J Trop Biomed 2012:S40e5.

[37] Daniel VN, Daniang IE, Nimye ND. Phytochemical analysis
and mineral elemental composition of Ocimum basilicum
obtained in Jos Metropolis, Plateau state, Nigeria. Int J Eng
Technol 2011;11(6):161e5.

[38] Buchner I, Medeiros N, Lacerda D, Normann BM, Gemelli T,
Rigon P, et al. Hepatoprotective and antioxidant potential of
organic and conventional grape juices in rats fed a high-fat
diet. Antioxidants 2014;3:323e38. https://doi.org/10.3390/
antiox3020323.

[39] Büttner E, Ullrich R, Strittmatter E, Piontek K, Plattner DA,
Hofrichter M, et al. Oxidation and nitration of mono-
nitrophenols by a DyP-type peroxidase. Arch Biochem Bio-
phys 2015;574:86e92.

[40] Cai M, Lin Y, Luo YL, Liang HH, Sun PL. Extraction, anti-
microbial, and antioxidant activities of crude polysaccharides
from the wood ear medicinal mushroom Auricularia auricula-
judae (higher basidiomycetes). Int J Med Mushrooms 2015;
17(6):591e600.

[41] Zeng WC, Zhang Z, Gao H, Jia LR, Chen WY. Character-
ization of antioxidant polysaccharides from Auricularia
auricula using microwave-assisted extraction. Carbohydr
Polym 2012;89:694e700.

[42] Suvarna V, Sangave CP. Handbook of nutrition, diet, and the
eye; role of natural products in glaucoma management.
Second ed. 2019. p. 56e61.

[43] Lim LK, Cordeiro MF, Wickremasinghe SS, Bunce C,
Khaw PT. Accuracy of intraocular pressure measurements in
New Zealand white rabbits. Invest Ophthalmol Vis Sci 2005;
46(7):2418e23.

[44] Quigley HA, Broman AT. The number of people with glau-
coma worldwide in 2010 and 2020. British J Ophthalmol 2006;
90(3):262e7.

S.E. Odjimogho et al. / Al-Qadisiyah Journal of Pure Science 29 (2024) 81e90 89

https://doi.org/10.3945/an.113.005603
https://doi.org/10.3945/an.113.005603
https://doi.org/10.3390/antiox3020323
https://doi.org/10.3390/antiox3020323


[45] Rajurkar N, Kunda G. Evaluation of phytochemicals,
antioxidant activity and elemental content of Adiantum
capillus veneris leaves. JChemPharmaceutRes2012;4(1):365e74.

[46] Agati G, Azzarello E, Pollastri S, Tattini M. Flavonoids as
antioxidants in plants: location and functional significance.
Plant Sci 2012;196:67e76.

[47] Higawara S, Takahashi M, Shen Y, Kaihou S. Phytochemical
in the edible tamogi-take mushroom (Pleurotus cornuco-
piae), D-mannitol, inhibits ACE activity and lowers the blood
pressure of spontaneously hypertensive rats. Biosci Biotechn
Biochem 2014;69(8):1603e5.

[48] Kumudhavalli MV, Jaykar B. Pharmacological screening on
leaves of the plant of Hemionitis Arifolia (Burm).T. Moore. Res
J Pharma Bio Chem Sci 2012;3(2):79e83.

[49] Yildiz H, Ercisli S, Sengul M, Topdas EF, Beyhan O, Cakir O,
et al. Some physiochemical characteristics, bioactive content
and antioxidant characteristics of non-sprayed Barberry
(Berberis vulgaris L.) fruits from Turkey. Erwerbsobstbau
2014;56:123e9.

[50] Tupe RS, Kemse NG, Khaire AA. Evaluation of antioxidant
potentials and total phenolic contents of selected Indian
herbs powder extracts. Indian Food Res J 2013;20(3):1053e63.

[51] Onuegbu NC, Ihediohanma NC, Uzoh GU, Isaiah ND. Proxi-
mate, phytochemical, antioxidant and antimicroblial proper-
ties of market samples of Pleurotus tuber-regium from owerri,
Nigeria. World J Pharm Pharmaceut Sci 2020;9(6):1489e500.

[52] Wang YX, Xu L, Yang H, Jonas JB. Prevalence of glaucoma in
north China: the beiging eye study. Am J Ophthalmol 2010;
150(6):917e24.

[53] Sawaguchi K, Nakamura Y, Sakai H, Saguwachi S. Myocillin
gene expression in the trabecular meshwork of rats in a
steroid-induced ocular hypertension model. Opthalmic Res
2005;37(5):235e42.

[54] Realini TA. A history of glaucopharmacology. Optom Vis Sci
2011;88(1):36e8.

[55] Nemesure B, Suh-Yuh W, Hennis A, Leske CM. Factors
related to the 4-year risk of high intraocular pressure. Arch
Ophthalmol 2003;121(60):856e62.

[56] Liang X, Wang H, Jonas JB. Intraocular pressure correlated
with arterial blood pressure: the Beijing eye study. Am J
Ophthalmol 2007;144(3):461e2.

[57] Ji J, Chang P, Pennesi ME, Yang ZJ, Zang J, Li D, et al. Effect
of elevated IOP on mouse reganglion cells. Vision Res 2005;
42(2):169e79.

[58] Kymes SM, Kass M, Anderson DR, Miller J. Management of
ocular hypertension: a cost-effectiveness approach from the
ocular hypertension treatment study. America J Ophthalmol
2006:997e1008.

[59] Kierstan B. What is ocular hypertension? American
Academy of Ophthalmology; 2021. Available at:https://www.
aao.org/eye-health/diseases/what-is-ocular-hypertension.
[Accessed 1 March 2021].

90 S.E. Odjimogho et al. / Al-Qadisiyah Journal of Pure Science 29 (2024) 81e90

https://www.aao.org/eye-health/diseases/what-is-ocular-hypertension
https://www.aao.org/eye-health/diseases/what-is-ocular-hypertension

	Preliminary Phytochemistry, In-vitro Antioxidant and Reducing Effect of Intraocular Pressure of Pleurotus tuber-regium (Fr) Sing Using Animal Model
	Preliminary Phytochemistry, In-vitro Antioxidant and Reducing Effect of Intraocular Pressure of Pleurotus tuber-regium (Fr) Sing Using Animal Model
	Authors

	Preliminary Phytochemistry, In-vitro Antioxidant and Reducing Effect of Intraocular Pressure of Pleurotus tuber-regium (Fr) ...
	1. Introduction
	2. Materials and methods
	2.1. Plant collection and identification
	2.2. Plant preparation and extraction
	2.3. Phytochemical screening
	2.4. Quantitative phytochemical analysis
	2.5. Antioxidant assay
	2.5.1. Total antioxidant capacity
	2.5.2. Diphenyl-2-picrylhydrazyl (DPPH)
	2.5.3. Ferric reducing antioxidant power (FRAP)

	2.6. Experimental animals
	2.7. Experimental design
	2.8. Statistical analysis and data presentation

	3. Results
	4. Discussion
	5. Conclusion
	Funding
	Statement & declarations
	Informed consent
	Data availability statement
	Acknowledgments
	References


