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Abstract | Antioxidants play a crucial role in protecting cells from oxidative damage, which
is implicated in various diseases such as diabetes, cancer, and inflammation. In this study,
we investigated the antioxidant potential of extracts obtained from Crab Himalayapotamon
emphysetum using various in vitro assays. Different solvents of varying polarities including
ethanol, methanol, ethyl acetate, and water were employed for extraction. The results
demonstrated significant antioxidant activity across different extracts in different in vitro assays.
Particularly, the aqueous extract exhibited potent 1,1-diphenyl-2-picryl-hydrazyl (DPPH)
radical scavenging activity compared to other extracts. Similarly, the aqueous extract displayed
high anti-OH* activity in the H,O, assay. In contrast, the ethanolic extract showed superior
antioxidant potential in the ferric cyanide (Fe3+) reducing assay compared to ethyl acetate and
aqueous extracts. Furthermore, all extracts exhibited antioxidant properties in the nitric oxide
(NO) scavenging assay, with the ethanolic extract showing significant dose-dependent activity.
Overall, our findings suggest that both aqueous and ethanolic extracts possess substantial
antioxidant potential, warranting further validation through in vivo experiments and clinical
trials. This study underscores the promising therapeutic applications of Crab Himalayapotamon
emphysetum extracts as natural antioxidants in combating oxidative stress-related diseases.

Novelty Statement | The findings highlight the potential of these natural extracts as sources of
antioxidants, which could have implications for pharmaceutical and nutraceutical applications.
'This is the first comprehensive assessment of antioxidant properties in this species, adding valu-
able data to the field of marine-derived bioactive compounds.
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Introduction

I ‘ree radicals are highly reactive molecules that contain
one or more unpaired electrons. They are formed as

Corresponding Author: Waqas Ahmad Shams

wshams89@gmail.com

natural byproducts of metabolism, but can also be
generated by external factors such as pollution, cigarette
smoke, radiation, and certain chemicals. Although some
free radicals play essential roles in cellular signaling and
immune function, excessive levels can cause damage
to cells, proteins, and DNA, leading to oxidative stress

(Mallick et al., 2007).
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Oxidative stress occurs when there’s an imbalance
between the production of free radicals and the body’s
ability to neutralize them with antioxidants (Sentkowska
et al., 2023) Prolonged oxidative stress has been linked
to various diseases, including cancer, cardiovascular
diseases, neurodegenerative disorders like Alzheimer’s and
Parkinson’s, and aging (Chaves et al., 2020).

Antioxidants are molecules that can neutralize
free radicals by donating an electron without becoming
destabilized themselves. They are found in many fruits,
vegetables, nuts, and seeds, as well as in supplements.
Consuming a diet rich in antioxidants can help counteract

oxidative stress and reduce the risk of associated diseases
(Abdellatif et al., 2023).

A variety of antioxidants used to combat oxidative
stress and protect cells from damage caused by free
radicals. These antioxidants, includes vitamins, flavonoids,
glutathione, and selenium, which play crucial roles in
maintaining cellular integrity and overall health (Lin et
al., 2024).

Himalayapotamon emphysetum, commonly known as
the crab, encompasses various species found in Pakistan
and other countries like China. It has been traditionally
utilized in rural areas for treating diabetes mellitus (Shams
et al., 2019). Despite its widespread use, there has been no
prior research to confirm its medicinal benefits. Therefore,
our study aims to investigate the potential antioxidant
properties of Himalayapotamon emphysetum.

Materials and Methods

Apart from the basic laboratory chemicals, some
chemicals were bought from Merck and Sigma chemical
companies.

Acheta domesticus collection

Damp and grasslands were searched for collection of
Himalayapotamon emphysetum in district Buner of Khyber
Pakhtunkhwa Pakistan. After their identification, they
were preserved in the zoological museum, Department
of Zoology, Governament College Daggar Buner Khyber
Puktunkhwa Pakistan.

Preparation of extract

The collected crabs were anesthetized and were
changed to talc. Then, the talc was powder in liquid
nitrogen. In Methanol, ethanol, water and Ethyl acetate
Himalayapotamon emphysetum were extracted in 8 h,
using Soxhlet apparatus. It was rotated for 72 h. It was
precipitated through evaporation rotator. Many in vitro
tests were carried out to hunt for anti-diabetic ability in
the extract.

Figure 1: Himalayapotamon emphysetum.

Nitric oxide (NO) radical scavenging assay

The mechanism of this test is to ascertain the
capability of aqueous solution of sodium nitroprusside to
give nitric oxide (NO) at normal pH, which reacts with
O, to form HNO,. This measurement of ions was through
Griess reagent. Agents that can compete with oxygen in
getting NO will result in under production of (NO). The
test was started by incubation of selected 10 miliMolar
concentration of sodium nitroprusside with 500 uLL doses
and with sodium phosphate buffer (pH 7.4). The extracts
concentration from 5-250 pg/mL of 500 pL were further
incubated at normal room temperature for 120 min. Then,
500 pL of Griess reagent was mixed with it. The nitrite
was diazotized with sulphanilamide and chromophore
was obtained which was measured at 546nm. The
amount of generated NO produced was measured when
the absorbance value was compared with the control
(Elgorashi et al., 2003).

All the tests were performed thrice. The scavenging
ability in Himalayapotamon emphysetum extract in case of
NO was measured using the given formula:

Scavenging activity % = 1- As/ Ac x 100

Here As represents sample absorbance and Ac
represents control absorbance.

DPPH radical scavenging assay

In short, 1ml of 1mM solution of DPPH with ethanol
was mixed with 3ml of Himalayapotamon emphysetum
extract in the presence of ethanol (5-100 pg) and a control
solution was taken having no Himalayapotamon emphysetum
extract. Absorbance was calculated after an hour and its
level was observed to be 517nm on spectrophotometer.
Increase in DPPH radical scavenging property is related
to decrease of amount of sample and standard absorbance.

Scavenging activity % = 1- As/ Ac x 100

Here As represents sample absorbance and Ac represents
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control absorbance (Tuba and Gulcin, 2008).

Hydrogen peroxide inhibitory assay

To check H,O, inhibition by Himalayapotamon
emphysetum extract, 1.0ml of varied concentrations of the
extract were put into 2.0ml of 20mM of H,O, solution
with phosphate saline buffer (pH 7.4). The solution was
left for 10 min and later the absorbance was observed to
be 230nm.

Ferric cyanide (Fe3+) reducing assay (FCRA)

Oyaizu method with some changes used for calculation
of FCRA. For this test, incubation of 1 milliliter of different
selected extracts (5-250 pg/mL) were carried out in 1
milliliter of PBS (0.2 Molar and pH 6.6). Then 1 percent
potassium ferricyanide kFe3+ at 50 centigrade for half
hour was mixed. Then, 1 milliliter of 10 percent trichloro
acetic acid added to reaction mixture. Now, 1 mililiter of
it was added to 1mL of pure H,O and 200 microliter of
0.1 percent Iron trichloride. Through spectrophotometer at
700nm absorbance was found. It is related to the reducing
ability of the extract (Cheikhyoussef and Embashu, 2013).
The data obtained is shown in percentage redcucing of
samples and standard absorbance.

Absorbance of extract

P t Ferri ide (Fe3 ducing = * 100
ercent Ferric cyanide (Fe3 +)reducing Absorbance of standard acid

Statistical analysis

The study was done in three numbers. Then we
selected the means and taken standard deviation. the data
was analyzed through one way a nova.

Results and Discussion

Effect on DPPH Radical Scavenging by Himalayapotamon
emphysetum exztracts

'The Figure 1 shows the radical scavenging of DPPH
by Himalayapotamon emphysetum extracts. The extract has
shown good scavenging capability 78.81 % at 250 pg/
ml. which looks numerically same when we see all other
antioxidants in use and prominently higher (P<0.05)
than chemicals obtained from other organisms. The
IC50 values of Aqueous, methanolic, ethanolic and Ethyl
acetate extracts is 1.87, 1.27, 1.23 and 1.63 pg/ml were
calculated for crab extract respectively whereas 2.49 and
1.24 pg/ml for standards vitamin ¢ (ascorbic acid) and
trihydroxybenzoic acid (Gallic acid) respectively (Table 1).
Effect on  H)O, scavenging by Himalayapotamon
emphysetum exztracts

Data regarding hydroxyl radical scavenging ability of
Himalayapotamon emphysetum extracts (Figure 2) proves
that Aqueous extract obtained from it (IC50 1.13 pg/ml)
has shown anti hydroxyl activity which is higher (P<0.05)
than such quality in other methanolic, ethanolic and Ethyl

acetate extracts. The extracts anti hydroxyl property is in
relation to concentration i.e increasing the concentration
of extracts increase percentages of hydroxyl scavenging.

Table 1: No scavenging by Himalayapotamon emphysetum
extracts. All the results in mean and standard deviation
of the triplicate.

Concen- Aque- Metha- Etha- Ethyl Ascorbic Gallic

tration ous nolic nolic acetate acid acid
(pg/ml)

Spg 3.07 2.44 93 116 20.49 1.61
10pg 585 3.49 12.57 232 23.22 3.23
25ug 11.42 6.51 16.47 439  26.33 6.24
50ug 25.18 1443 3144 119 4477 21.73
100pg  45.68 32.71 4566 23.67 70.18 25.43
150pg 51.68 4295 52.83 30.53 78.32 30.17
200pg 58.88 53.31 61.5 39.19 86.15 34.56
250pg 65.59 61.69 7295 47.34 92.31 37.45
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Figure 2: Effect on H,O, scavenging by Himalayapota-

mon emphysetum extracts

Effect on NO scavenging by Himalayapotamon emphysetum
extracts

Table 1 tells that radical of Nitric oxide trap by extracts
of Himalayapotamon emphysetum. A quantity independent
NO inhibition impact of extract was seen, quantity-
dependent NO inhibition action was seen for ethanolic
extract greater than standard gallic acid.

Effect on Ferric cyanide (Fe3+) reducing by Himalayapotamon
emphysetum exztracts

Figure 3 shows the whole reduction ability of
Himalayapotamon emphysetum extracts and standard
ascorbic acid. From these values, the antioxidant potencies
of all extracts are clear and mostly increase drastically
with increase in concentration. But, Himalayapotamon
emphysetum ethanolic extract showed a prominent (P<0.05)
higher Fe3+ to Fe2+ reduction capability.

Himalayapotamon emphysetum, commonly known as
the crab, boasts several species thriving in Pakistan. This
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versatile species has long been relied upon in rural areas
for its purported ability to alleviate diabetes mellitus and
other diseases. Surprisingly, despite its extensive traditional
use, no scientific investigations have yet delved into its
medicinal potential (Shams et al., 2019).
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Figure 3: Hydrogen peroxide scavenging activity of
Himalayapotamon emphysetum extracts.
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Figure 4: Effect on Ferric cyanide (Fe3+) reducing by
Himalayapotamon emphysetum extracts

Various methods for in-vifro anti-oxidation in
laboratory were followed as a single methodology may
not provide a clear image of the anti-oxidation abilities
of various products used in the study. It is suggested that
the reduction power of animal products is related to anti
oxidation capacity. Antioxidants are reducing agents that
deactivate oxidants. Because of these chemicals Fe3+/ferric
cyanide complex is changed to the Fe2+ which can be seen
at 700nm on spectrophotometer (Chung et al., 2002). It’s
ability to reduce increases with increase in concentration.
'This indicates that electron donation is dependent upon
concentration. The high reduction capability of the
ethanolic extract at different concentrations used tells
that it has powerful reduction that may work as reductant,
hydrant and dioxidene scavenger.

Reducing of DPPH radicals is well known assay to
find antioxidant potencies of different extracts. It can
absorb a hydrogen ion or electron to form easy magnetic
attachment. Therefore, this assay is therefore commonly
in use to analyze the radical scavenging action in anti-
oxidative extracts (Mohamed et al., 2014). Through this
technique, the aqueous crab Himalayapotamon emphysetum
extract also showed very good antioxidant effect having. A
lot of studies have been done on Animals parts, products
and families but such an IC50 value is very less observed
as the aqueous extracts of Himalayapotamon emphysetum
showed. Which tells us that this extract have good radical
scavenging action.it will decrease the oxidative pressure
and as result it solve many disease due to oxidative pressure
like diabetes mellitus (Kalaivani and Mathew, 2004).

The OH radical is a highly potent free radical.
Commonly known as destructive species that can denature
bio-molecules. The OH radical is calculated as the %
inhibition of these radicals due to the Fenton’s reaction
mixture. There is a competition among de-oxyribose and
extracts obtained from natural source (Wu et al., 2010).
All extracts from Himalayapotamon emphysetum must have
some zoo-chemicals with OH radical scavenging action.
However, the aqueous extract observed highly active in
OH scavenging, than the other Extracts. This may be
due to Hormesis phenomenon present in these extracts.
Hormesis is a biphasic phenomenon which means that
the extracts show stimulation in lowers concentration
but when the concentration increase at starts inhibition
as the methanolic extracts showed (Kendig et al., 2010).
‘Therefore, Himalayapotamon emphysetum extract has
optimal points for active scavenging of OH radical
(Calabrese et al., 2023).

NO is not a stable species that is studied as an agent
in the pathology of cancer, Diabetes 2 and many other
ailments (Hinnerburg et al., 2006). Ethanolic extracts of
crab show better scavenging against NO radicals than the
ethyle acetate, Methanolic and aqueous extract. This is also
a proof of antioxidant ability of Ethanolic extract. Taking
into account all the antioxidant assays in this study, it is
it is assumed that the variation between the antioxidant
potentialities is due to different concentration and difterent
bioactive compounds (Pirgon et al., 2013).

Therefore, it was concluded that the Himalayapotamon
emphysetum. extracts has prominent antioxidant action
which can be confirmed by clinical trials and in wvivo
experiments in in future.

Conclusions and Recommendations

Difterent invitro assays like H,O, scavenging, DPPH
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Assay, Ferric cyanide (Fe3+) reducing assay and NO radical
scavenging assay confirmed the antioxidant potencies of
different extracts of Himalayapotamon emphysetum. After
confirmation by iz vivo experiment and clinical trials, it
will be use to cure different diseases like cancer DM etc.
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