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ABSTRACT

ARTICLE HISTORY

Introduction: Prophetic Medicine is a rich branch of natural prophylactic medicine
recommended by the Prophet Muhammad (Peace Be Upon Him) and is scientifically
proved to be highly effective against almost all types of ailments. Honey and Black cumin
are the most investigated ingredients of prophetic medicine for the scientific explanation
of their benefits. The present study was designed to explore the neuropharmacological
potential of Honey derived from Black Seed flower.

Materials and Methods: For evaluation of its neuropharmacological potential, modified
open field, hole cross, and elevated plus maze (OF-HC-EPM) approach was applied on
female Swiss Albino mice, which was basically an integration of OF-HC-EPM experimen-
tal cascade to trial with the rodents after single oral administration where parameters
for sedative and anxiolytic behavior such as square crossing, hole crossing, grooming,
rearing, entry, and duration in open or close arms were observed.

Results: Dose-dependent (2, 4, and 6 g/kg of body weight) analysis was performed
against standard Diazepam (1 mg/kg). At low doses (2 g/kg), honey possesses anxiolytic
action avoiding sedation, whereas at high doses (4 and 6 g/kg), it caused mild sedative
response yet developed decision-making capability and increased confidence. On the
contrary, Diazepam was associated with sedative followed by anxiolytic activity.
Conclusion: From the study, it was concluded that black seed honey exhibits non-sedative
anxiolytic activity in dose-dependent manner in comparison to the established standard
drug where sedation is often considered a limitation. Thus, as exhibited by black seed
honey, it can be a good source for new drug development.
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Introduction

Honey and Black Cumin (often called Black Seed)
are considered natural healers for almost all dis-
eases. The benefit of these two agents is highly
acknowledged by every society and culture from
ancient till modern age. Black Cumin and Honey
are among the most powerful ingredients from
the branch of Prophetic Medicine. The limitless
advantage of honey is stated in the Holy Qur’an in
a Chapter named ‘An-Nahl' meaning ‘The Bee’ as

‘And your Lord inspired to the bee, “Take for your-
self among the mountains, houses, and among the
trees and [in] that which they construct. Then eat
from all the fruits and follow the ways of your Lord
laid down [for you].” There emerges from their bellies
a drink, varying in colors, in which there is healing
for people. Indeed in that is a sign for a people who
give thought' [1]. The Prophet Muhammad (Peace Be
Upon Him) said “Honey is a medicine for the body
and the Qur’an is a medicine for the soul. Benefit
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Sedative-anxiolytic potential of black seed honey

yourselves from the use of the Qur'an and honey”
[2]. In another narration, Prophet emphasized that
“There is healing in Black Cumin for all diseases
except death” [3]. By nature, bees collect nectar
from the black seed flowers and build hive to store
as food. Hence, honey derived from the Black Cumin
flower is religiously believed to contain dual bene-
fits for human health though such claim is yet to be
verified through scientific investigation.

Black seed honey is usually found during the
cultivation period of the seed in the winter season.
Black seed (Nigella sativa) is an annual herb that
belongs to the family Ranunculaceae. Flower comes
out as yellow, bluish-white, and also purplish. In
Bangladesh, it is widely known as Kalo Jira that
is cultivated during the period from November to
March [4-7]. There have been many investigations
on the black seed so far on their neuropharmaco-
logical potential [8-13]. However, very few studies
on its honey for such potential have been reported.
Thus, the present study was aimed to assess the
sedative-anxiolytic potential of black seed honey
using the modified integrated open field, hole cross,
and elevated plus maze (OF-HC-EPM) experimental
method.

Materials and Methods
Collection and preparation of the sample

Approximately 1.2 kg of Black Seed Honey (BSH)
was collected from Al Affan (a commercial source),
sourced from a harvested hive from the Shariatpur
Sadar Upazila (23°12.5'N 90°21’E) of Shariatpur
district of Bangladesh in February 2019. The coarse
particles including bee materials, wax, pollen, and
egg were removed by filtering the honey through a
0.5 mm mesh. Then it was kept in an impermeable
and airtight glass jar at 25°C * 2°C.

Physicochemical properties

Measurement of moisture content and total soluble
solids

According to the method described by Bogdanov
et al. [14], the moisture content and total soluble
solids (TSS) were determined for the honey sample.
After calibration, a portable honey refractometer
(Biobase BK-PRN3, China) with Brix capacity of
58%-92% was used. A honey drop was spread over
the prism of refractometer and the moisture and
TSS level were observed. Temperature correction
was applied to deduce the value [15].
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Determination of pH

After a two-point calibration at pH 4.01 and 7.00
with buffer standards, pH of a 10% (w/v) honey
solution was identified with Biobase pH-10S
(China) pH meter. The method was repeated for
three times with freshly prepared solution [16].

Determination of optical density (OD)

Optical Density of a 10% (w/v) honey solution
was determined at 530 nm using the Biobase
BK-UV1800 UV-VIS Spectrophotometer (China)
where distilled water served as blank. The United
State Department of Agriculture (USDA) (1985)
guideline for color determination of honey was fol-
lowed [17,18].

Determination of honey density

The method was performed as described by Kinoo
et al. [19] with slight modification. 1 ml honey was
weighted ina 1 ml syringe through Biobase BA2004N
(China) automatic electronic analytical balance and
density was measured using the below formula

Density of Honey = (Weight of the honey + syringe) — Empty weight of the syringe

Volume of the honey

Experimental animal

Female Swiss Albino mice having 27-32 g of body
weight at age of 45 days were selected for all the
tests performed in this study. They were habituated
in the animal house of Institute for Pharmaceutical
Skill Development and Research with comfortable
room temperature (25°C + 2°C) at 12 h light/dark
cycle. They were allowed to consume ad libitum
food and water.

Acute toxicity test

A 72 hours observation was made on 20 mice after
oral gavage of high doses of honey (5, 7.5, 10 and
15 g per kg of body weight). Any number of deaths
or any unusual symptoms or behavior observed
was recorded. This assisted to draw a safe dose line
prior execution of the in vivo experiments.

Grouping of animals

Six individual groups were formed and treated with
the following agents. Group 1: Blank (No gavage),
Group 2: Control (Distilled Water), Group 3:
Diazepam (1mg/kg), Group 4: BSH-2 (2 g/kg body
weight, equivalent to 25% w/v in 0.15 ml distilled
water), Group 5: BSH-4 (4 g/kg body weight, equiv-
alent to 50% w/v in 0.15 ml distilled water), and
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Group 6: BSH-6 (6 g/kg body weight, equivalent to
75% w/v in 0.15 ml distilled water).

The (OF-HC-EPM) experimental design

A combined methodological approach was exe-
cuted by integrating three widely accepted conven-
tional experimental designs as described by Billah
etal [20]. Open Field, Hole Cross, and Elevated Plus
Maze apparatus were arranged sequentially in a
cascade and mice at a single-dose oral administra-
tion were placed in all three fields in a row. As for
first exposure, mice were placed at the open field
for 0-3rd minute, at hole cross for 4-6th minute
(however, for simplifying, the time denoted as 0
minute for hole cross) and at EPM for 7-9th minute
(the time denoted as 0 minute for EPM). The series
was repeated in 30-, 60-, 90-, and 120-minute inter-
vals accordingly.

Open field test

In this test, mice were placed at one corner of Open
Field, an open cubic box (60x60x60 cm) with a
tiled (5x5 cm) floor alternatively colored black and
white [21]. Behavioral parameters such as Number
of Square crossing, Grooming, and Rearing were
observed for investigation of sedative-anxiolytic
potential [22].

Hole cross test

The test was performed as described by Takagi et al.
[23] with slight modification. A rectangular box
(30x20x14 cm) was equally divided by a partition
on which at 7 cm floor height, a 3 cm hole was con-
structed. Mice were freely allowed to cross the hole
and the count was recorded as sign for spontaneous
and exploratory behavior [24].

Elevated plus maze test

According to the prescribed method of Pellow et al.
[25], a plus-shaped apparatus was designed by two
oppositely intersecting open (14x5 cm) and closed
arms (14x 5x14 cm) [25]. Entry and Duration in
open and close arms were observed as parameters
indicating anxiolytic potentials [26].

Statistical analysis

Statistical analysis of data was done by utilizing the
method of one-way analysis of variance followed
by Dunnett’s t-tests using SPSS 25 for Windows
10. The results obtained were compared with the
control group. p values < 0.05, 0.01, and 0.001 were
considered as statistically significant.
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Results
Physicochemical properties

Table 1 showed the physicochemical proper-
ties of Black seed honey. The honey is physically
dark brown in color and acidic in nature (pH 4.2).
Optical density at 530 nm was found as 0.326 which
reflected white to extra light amber color according
to USDA guideline. The moisture content found was
within the internationally accepted limit (NMT 21

g/100 g).

Acute toxicity test

No fatality, morbidity, or abnormality was observed
for tested animals after a 72-hour monitoring
period. Thus, the given high doses were considered
safe for acute use.

Open field

From Figure 1, it was evident that the number of
square crossing was high with low dose (2 g/kg)
of honey but with higher doses (4 and 6 g/kg) the
number was reduced. Diazepam showed a sharp
decrease from 30 to 120 minutes.

Diazepam and BSH-6 reduced the number of rear-
ing (Fig. 2) but increased the duration of groom-
ing (Fig. 3). On the contrary, BSH-2 and BSH-4
found with increased rearing response; however,
decreased grooming compared to control.

Hole cross

Figure 4 depicts that only Diazepam and BSH-2
were found to reduce the number of hole cross
compared to the control group. However, BSH-4
and BSH-6 failed to create any significant difference
from the negative control.

Elevated plus maze

Dose-dependentelevationin the entry was observed
in open arm which was found to decrease gradually
with time (Fig. 5). Highest percentage of duration in

Table 1. Physicochemical properties of black seed honey.

Parameters Observations*
hMO(;i:l;re Content (g/100 g 19.440.32
Total Soluble Solids (% Brix) 77.5+0.80
Density (w/v) 1.6054 +0.01
Optical Density (at 530 nm) 0.326 £ 0.01
pH (1-14) 4.2

*All the methods performed in triplicate.
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OPEN FIELD (NUMBER OF SQUARE CROSSING)

HOmin ®30 min ®60 min

90 min ® 120 min

BLANK CONTROL

DIAZEPAM

BSH-2 BSH-4 BSH-6

Figure 1. Number of square crossed by the mice in different time intervals. Values
are mean * SEM, (n = 5); *p < 0.05, **p < 0.01, ***p < 0.001; Dunnett t-test (two sided)
treated one group as control (water) and compared all other groups against it.

OPEN FIELD (NUMBER OF REARING)

HOmin ®W30min ™60 min

90 min M 120 min

BLANK

CONTROL

DIAZEPAM

BSH-2 BSH-4 BSH-6

Figure 2. Number of vertical movement (rearing) performed by the mice at different
time intervals. Values are mean * SEM, (n = 5); *p < 0.05, Dunnett ¢t-test (two sided)
treated one group as control (water) and compared all other groups against it.

open arm was observed by BSH-4 (Fig. 6). Diazepam
established the lowest response both in entry and
duration when compared to control.

Discussion

Open Field (OF), Hole Cross (HC), and Elevated Plus
Maze (EPM) are the three widely adopted tools for
investigating neurological conditions. Integration
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of these fields allowed to study comparative psy-
chology, altered exploration, anxiety, and emotion-
ality from Open Field, measurement of spontaneous
movement from Hole Cross, and expression of anx-
iety-related behavior from EPM [23,27,28]. Though
age, sex; prior test experience, presence of stimuli/
inducer in test apparatus, forced feeding, and han-
dling by experimenter greatly affect rodent’s normal
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OPEN FIELD (DURATION OF GROOMING)

E30min ®m60min 90 min ®120 min

H0 min

BLANK CONTROL DIAZEPAM BSH-2 BSH-4 BSH-6

Figure 3. Grooming behavior exhibited by the mice at different time intervals.

Values are mean * SEM, (n = 5); Dunnett t-test (two sided) treated one group as
control (water) and compared all other groups against it.

HOLE CROSS (NUMBER OF HOLE CROSSING)

B0 min H 30 min ® 60 min 90 min B 120 min

BLANK

CONTROL DIAZEPAM BSH-2 BSH-4 BSH-6

Figure 4. Number of hole crossed by the mice at different time intervals. Values are
mean * SEM, (n = 5); *p < 0.05, **p < 0.01, Dunnett ¢-test (two sided) treated one

group as control (water) and compared all other groups against it.

behavior, major challenges found reported are first
administration against repeated administration,
utilizing same rodent for another experiment but in
different time or using different rodent for differ-
ent experiments [29,30]. To avoid these individual-
and time-dependent gaps, mice were subjected to
single oral administration to trial against different
fields. Incorporation of a Blank group reduced the
chance for false interpreted results. The behavioral
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parameters observed in OF-HC-EPM cascade rep-
resented a different neurological expression. In
open field, square crossing symbolized locomotor
or ambulatory activities, rearing denoted vertical
movements due to non-specific excitability whereas
grooming signified the decision-making behavior
which was negatively related to the index of high
activity state [22,23,31]. Activity of hole crossing
represented spontaneous movements of rodents
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EPM (% ENTRY IN OPEN ARM)

m30min ®W60 min 90 min  mW 120 min

M0 min

BLANK CONTROL DIAZEPAM BSH-2 BSH-4 BSH-6

Figure 5. Percentage of open arm entry by the mice at different time intervals.

Values are mean * SEM, (n = 5); Dunnett t-test (two sided) treated one group as
control (water) and compared all other groups against it.

EPM (% DURATION IN OPEN ARM)

HOmin MW30min MW60 min 90 min M 120 min

BSH-4

BLANK CONTROL DIAZEPAM BSH-2 BSH-6

Figure 6. Percentage of duration spent in the open arm by the mice at different time
intervals. Values are mean * SEM, (n = 5); Dunnett ¢t-test (two sided) treated one

group as control (water) and compared all other groups against it.

[26]. Entry and time spent in the open arm of EPM
indicated mitigation of fear [30].

Diazepam, among the most popular
Benzodiazepines, act as positive allosteric modu-
lators of the GABAA (y-aminobutyric acid type A)
receptor complex. It binds to alpha-gamma subunit
interface and increases neuronal chloride-ion influx
which hyperpolarizes postsynaptic membranes

www.japitherapy.com

[32]. The anxiolytic effect is attributed to these
potentiations of GABAA receptor at a2/a3 subunit
isoforms in the limbic system, thalamus, hypothal-
amus, and cerebral cortex which produce relaxing
effects and facilitate the anxiolytic process [33].
Such effects were observed through reduced ambu-
latory and exploratory behaviors. Honey derived
from black cumin showed diversified response with
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different experimental fields. At low doses, unlike
diazepam, it increased square crossing, rearing, and
hole crossing which was indicative of its non-sed-
ative anxiolytic effects, whereas at high doses,
increased grooming response in open field along
with entry and duration in the open arm of elevated
plus-maze apparatus supported its hypothesis for
sedative-anxiolytic potential.

Honey is not just a sugar rather a complex com-
bination of enzymes, organic acid, trace materials,
and yet unidentified compounds. It is an abundant
source of protein, calcium, phosphorus, iron, nia-
cin, vitamin C, and other minerals [34]. Honey is
attributed to both internal and external healing.
Alongside, Black Seed contains high protein, carbo-
hydrate, essential fatty acid, vitamin A, B1, B2, C, nia-
cin, calcium, potassium, and iron [35]. Flavonoids
present in black seeds are being widely studied for
its emerging evidence to induce improvements in
memory, learning, and cognition [11,36-38]. Earlier
study with an open field and EPM demonstrated
an increase in explorative activity and antianxiety
behavior. Chronic daily treatment with black seed
was reported to increase the levels of seroton-
in/5-hydroxytryptamine (5-HT) and decrease the
levels of hydroxy indole acetic acid (5HIAA) in the
brain, both inducing the coordination of behavior
including reducing anxiety via the production of
serotonin [10].

Conclusion

Black Seed honey is a very popular natural prod-
uct for its nutritional and medicinal values. From a
religious point of view, it is considered a panacea.
On neuropharmacological investigation, the honey
exhibited non-sedative anxiolytic properties on
rodents, whereas standard anxiolytic drugs like
diazepam are often associated with sedative effects.
Thus, the components of this honey can be a great
source of further investigation which may lead to an
invention of alternate new drug development with-
out side effect.

Acknowledgment

The present study was supported and carried out in
the Pharmacology lab of Institute for Pharmaceutical
Skill Development and Research, Bangladesh.
Authors are grateful to the institution for providing
such opportunity to contribute to health science.

24

Abbreviations

BSH Black Seed Honey,
OF Open Field,

HC Hole Cross,

EPM Elevated Plus Maze

GABAA
USDA

y-aminobutyric acid type A
United State Department of Agriculture

Conflict of interest

All authors agreed on the article before submission
and had no conflict of interests.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial, or
not-for-profit sectors.

References

[1] The Holy Quran. Surat An Nahl. Sahih International.
Juz 14, Chapter 16, Verse 68-69.

[2] Sunan Ibn Majah, Chapters on Medicine, English
reference: Vol. 4, Book 31, Hadith No. 3452.

[3] Sahih Al Bukhari, Book of Medicine. Vol. 7, Book 71,
Hadith No. 592.

[4] Mamun MA, Absar N. Major nutritional composi-
tions of black cumin seeds-cultivated in Bangladesh
and the physicochemical characteristics of its oil.
Int Food Res ] 2018; 25(6):2634-9.

[5] Ljaz H, Tulain UR, Qureshi ], Danish Z, Musayab S,
Akhtar MF, et al. Nigella sativa (Prophetic Medicine):
a review. Pak ] Pharm Sci 2017; 30(1):229-34.
PMID: 28603137.

[6] Khan MA, Chen H, Tania M, Zhang D. Anticancer
activities of Nigella sativa (Black Cumin). Afr ] Tradit
Complement Altern Med 2011; 8(5 Suppl):226-32.
PMID: 22754079; doi:10.4314 /ajtcam.v8i5S.10

[7] Salih HM, Aljabre A, Alakloby OM, Randhawa MA.
Dermatological effects of Nigella sativa. ] Dermatol
Dermatol Surg 2015; 19:92-8; doi:10.1016/j.
jdds.2015.04.002

[8] Beheshti F, Khazaei M, Hosseini M.
Neuropharmacological effects of Nigella sativa.
Avicenna | Phytomed 2016; 6(1):124-41. PMID:

27247928.

[9] Randhawa AM, Alenazi AS. Neuropsychiatric
effects of Nigella sativa (Black Seed)—a
review. Altern Integr Med 2016; 5:209;

doi:10.4172/2327-5162.1000209

[10] Perveen T, Haider S, Kanwal S, Haleem D]. Repeated
administration of Nigella sativa decreases
5-HTturnover and produces anxiolytic effects in
rats. Pak ] Pharm Sci 2009; 22:139-44. PMID:
19339222.

J Apither ¢ 2019 ¢ Vol 5 e Issue 2



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Sedative-anxiolytic potential of black seed honey

Sahak MKA, Kabir N, Abbas G, Draman S, Hashim
NH, Adli DSH. The role of Nigella sativa and its
active constituents in learning and memory. Evid
Based Complement Altern Med 2016; 2016, Article
ID 6075679, 6; doi:10.1155/2016/6075679
Hosseini M, Zakeri S, Khoshdast S, Yousefian FT,
Rastegar M, Vafaee F, et al. The effects of Nigella
sativa hydro-alcoholic extract and thymoquinone
on lipopolysaccharide—induced depression like
behavior in rats. ] Pharm Bioallied Sci 2012; 4:219-
25; d0i:10.4103/0975-7406.99052

El-Naggar T, Gomez-Serranillos MP, Palomino
OM, Arce C, Carretero ME. Nigella sativa L. seed
extract modulates the neurotransmitter amino
acids release in cultured neurons in vitro. ] Biomed
Biotechnol 2010; 2010:398312. PMID: 20625485;
doi:10.1155/2010/398312

Bogdanov S. Physical properties of honey. In: Book
of Honey, Chapter 4. Bee Product Science, 2009.
Available via www.bee-hexagon.net

International Standard Organisation. Fruit and
vegetable products—determination of solu-
ble solids—refractometric method. 2nd edition,
International Organisation for Standardisation,
Geneva, Switzerland, 1998.

Iftikhar F, Mahmood R, Islam N, Sarwar G, Masood
MA, Shafiq H. Physicochemical analysis of honey
samples collected from local markets of Rawalpindi
and Islamabad, Pakistan. Am ] Biochem 2014;
4(2):35-40; doi:10.5923/j.ajb.20140402.04
Wakhle DM. Beekeeping technology—production,
characteristics and uses of honey and other prod-
ucts. In: Mishra RC (ed.). Perspectives in Indian
Apiculture, Agro-Botanica, Bikaner (Rajasthan),
India, pp 134-9, 1997.

United State Department of Agriculture.
United States standards for grades of extracted
honey. United State Department of Agriculture,
Washington DC, 1985.

Kinoo MS, Mahomoodally MF, Puchooa D. Anti-
microbial and physico-chemical properties of pro-
cessed and raw honeys in Mauritius. Adv Infect Dis
2012; 2:25-36; doi:10.4236/aid.2012.22005
Billah MM, Rayhan MA, Yousuf SA, Nawrin K,
Rayhan ], Khengari EM. A novel integrated (OF-HC-
EPM) approach to study anxiety related depressive
behavior in mice model: a comparison of neuro
standards. Adv Pharmacol Pharm 2019; 7(3):39-
48; doi:10.13189/app.2019.070301

Pardon MC, Gould GG, Garcia A, Phillips L, Cook MC,
Miller SA, et al. Stress reactivity of the brain nor-
adrenergic system in three rat strains diff ering in
their neuroendocrine and behavioral responses to
stress: implications for susceptibility to stress-re-
lated neuropsychiatric disorders. Neuroscience
2002; 115(1):229-42. PMID: 12401336.

Billah MM, Hasan MR, Nawrin K, Mohiuddin, Habib
MR. Evaluation of Analgesic and Sedative-anxiolytic

www.japitherapy.com

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Potential of Paderia foetida Leaf Extract. Am ]
Biomed Sci 2015; 7(2):98-104; doi:10.5099/
aj150200098

Takagi K, Watanabe M, Saito H. Studies on the spon-
taneous movement of animals by the hole cross
test: Effect of 2-dimethylaminoethane. Its acylates
on the central nervous system. Jpn. ] Pharmacol
1971; 21(6):797-810. PMID: 5316865.

Nawrin K, Billah MM, Jabed MSU, Roy A, Ahmad
AKMR, Islam MN. Antipyretic, antidiabetic, throm-
bolytic and CNS depressant potential of ethanol
extract of Crotalaria Verrucosa L. leaves. Am ]
Biomed Sci 2015; 7(4):198-204; doi:10.5099/
aj150400198

Verma P, Hellemans KGC, Choi FY, Yu W, Weinberg .
Circadian phase and sex effects on depressive/anx-
iety-like behaviors and HPA axis responses to acute
stress. Physiol Behav 2009; 99(3):276-85. PMID:
19932127; doi:10.1016/j.physbeh.2009.11.002
Hawiset T, Muchimapura S, Wattanathorn J,
Sripanidkulchai B. Screening neuropharmacolog-
ical activities of Kaempferia parviflora (Krachai
dam) in healthy adult male rats. Am ] Appl Sci 2011;
8(7):695-702; doi:10.3844 /ajassp.2011.695.702
Sestakova N, Puzserova A, Kluknavsky M, Bernatova
I. Determination of motor activity and anxiety-re-
lated behaviour in rodents: methodological aspects
and role of nitric oxide. Interdiscip Toxicol 2013;
6(3):126-35. PMID: 24678249; doi:10.2478/
intox-2013-0020

Pellow S, Chopin P, File SE, Briley M. Validation
of open: closed arm entries in an elevated plus-
maze as a measure of anxiety in the rat. ] Neurosci
Methods 1985; 14(3):149-67. PMID: 2864480.
Walsh RN, Cummim RA. The open-field test—a
critical review. Psychol Bull 1976; 83(3):482-504.
PMID: 17582919.

Rodgers R], Dalvi A. Anxiety, defence and the ele-
vated plus-maze. Neurosci Biobehav Rev 1997;
21:801-10. PMID: 9415905.

Liebsch G, Montkowski A, Holsboer F, Landgraf
R. Behavioural profiles of two Wistar rat lines
selectively bred for high or low anxiety-related
behaviour. Behav Brain Res 1998; 94(2):301-10.
PMID: 9722280.

Nicholas EC, James CB. Classics in chemical neuro-
science: Diazepam (Valium). ACS Chem Neurosci
2014;5(4):253-60.PMID: 24552479; d0i:10.1021/
cn5000056

Zakusov VV, Ostrovskaya RU, Kozhechkin SN,
Markovich VV, Molodavkin GM, Voronina TA.
Further evidence for GABA-ergic mechanisms in the
action of benzodiazepines. Arch Int Pharmacodyn
Ther 1977; 229(2):313-26. PMID: 23084.

Burns K. Health benefits of prophetic condiments:
part one of five. Islam Online Arch 2000. Available
via https://archive.islamonline.net/?p=15586
(Accessed 24 May 2019).

25



[35]

[36]

26

M. A. Rayhan, S. A. Yousuf, J. Rayhan, E. M. Khengari, K. Nawrin, M. M. Billah

Burns K. Exoticherbs in prophetic Hadith (Part 1/2).
Islam Awareness, 2014. Available via https://www.
islamawareness.net/Hospitals/ProphetsMedicine/
prophetsmedicine_article0002.html (Accessed 24
May 2019).

Tubesha Z, Igbal S, Ismail M. Effects of hydrolysis
conditions on recovery of antioxidants from meth-
anolic extracts of Nigella sativa seeds. ] Med Plant
Res 2011; 5(22):5393-9.

[37]

[38]

Al-Okaily BN, Mohammed RS, Al-Mzain KA, Khudair
KK. Effect of flavonoids extracted from Black Cumin
(Nigella sativa) and vitamin E in ameliorating
hepatic damage induced by sodium nitrate in adult
male rats. In Proceedings of the 11th Veterinary
Scientific Conference, 2012, pp 172-81.

Elshiekh YH, Abdelmageed MAM. Phytochemical
screening and antimicrobial activity of Striga
hermonthica and Nigella sativa seeds. Am ] Res
Commun 2015; 3(3):24-3

J Apither ¢ 2019 ¢ Vol 5 e Issue 2



