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Introduction

HE Portunus armatus is a crab that is highly valuable economically, has a broad

geographic distribution and is used medicinally. It is also regarded as seafood in several
countries like Iraq. Celery (dpium graveolens) is a native medicinal plant to Europe. This plant
has a Very wide range of usage and cultivation. Celery (4Apium graveolens) is usually used in
traditional medicine as a diuretic or anti-hypertensive agent.

The study included 15 experimental rats aged 2-3 months, weight 150-250gm .all the
experiments were done in animal house/the college of veterinary medicine at the university of
Tikrit. The 15 rats disterbured into 5 groups (G1 given distilled water for four weeks as anegative
control group, G2 given hydrogen peroxide at concentrations 1% with distal water for four
weeks as a positive control, orally using gavage,G3 given hydrogen peroxide at concentrations
1% with Apium graveolens extract of one ml for each rat daily, G4 given hydrogen peroxide
at concentrations 1% with Portunus armatus extract 1 ml for each animal daily and G5 given
hydrogen peroxide at concentrations 1% with given the both extract daily (1ml of ach one) for
four weeks, respectively. At the end of experiment the animals were scarified. The blood was
drawn by orb, to obtain the blood for hematological tests and the serum for biochemical tests,

The levels of MDA increased significantly in the G2 comparative with control group
and others treatment group’s p < 0.05, The TAC and Glutathione peroxidase level decrese
significantly in oxidative stresses group G2 P <0.01 and increase in alone extract comparative
with the other groups, while the level of TAC increase significantly in synergism group
comparative with oxidative stress group (p< 0.05).

the concentration of SOD reduced in oxidative stress comparative with control group
(p=0.05), while its return to normal value in the synergism group pf both extract.

The results show a significant increase of liver enzyme and glucose level in oxidative
exposure animals comparative to control group were the enzymes began to return to its normal
value after treatment with both extract. High significant (p< 0.01) was obtained through the
synergism effect.

Key words: Portunus armatus , Apium graveolens, oxidative stress, oxidative markers,
synergism effect.

and active organisms, such as crabs, lobsters,

The name crustacean, which derives from the
Latin crusta, which means shell, refers to all
members of the phylum Arthropoda Crustacea
[1]. The invertebrate group known as crustaceans
is incredibly diverse and includes both sessile

prawns, krill, copepods, and amphipods. One
of the most Animal Kingdom’s largest phylum is
Arthropoda, which It includes aboutl1,340,000
species in all habitats [2] Approximately 83%
of all animal species on Earth are represented by
this. Arthropoda encompasses a wide variety of
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insects, such as spiders, scorpions, prawns, crabs,
millipedes, and centipedes. [3]

The Blue Swimming Crab (Portunus armatus)
is one of the most important commodities in
fisheries in the world, and crabs are valuable
seafood products, both at home and for export,
and therefore many countries have exploited sea
crabs to support their economies [3,4]

Worldwide, coastal and estuarine areas are
frequently inhabited by the diverse family of crabs
known as Portunidae, Portunid crabs play a vital
role in commercial fisheries around the world,
with the Indo-West Pacific seeing the majority of
landings. [4]

Additionally, they support significant
recreational fisheries in nations like Australia
and the United States and are fished on a smaller
scale for subsistence and to supplement income in
underdeveloped nations. [5; 6]

Crab meat is characterized by its low calorie
content, and most of these calories come from
the proteins in it, which contribute to building
muscles, skin and bones, it is worth noting that
it also contains many useful nutrients, such
as: Minerals [7]: Crab contains some minerals
in abundance, including: Zinc: helps the body
makes use of proteins, carbohydrates, and fats
in food after eating it, and also contributes to
wound healing [8] Copper: helps the production
of white and red blood cells, stimulates the release
of iron to produce haemoglobin, in addition
to its importance for the growth of infants, the
development of the brain, the immune system,
and bones.  Selenium: Selenium plays an
important role in the body’s antioxidant defines
system, thus reducing the risk of tissue and cell
damage [9]. Magnesium: which contributes to
the process of converting food into energy, and
helps the glands to secrete hormones important
for bone health, and it should be noted that lobster
contains magnesium in a good amount, but it is
not as much as other minerals[4,10].

The Apiaceac family includes Apium
graveolens, also known as celery. In regions of
Africa, Asia, and Europe with tropical climates,
celery plants can be found [10]. The seeds, stalks,
leaves, and stems of celery can be used to cure
gout, rheumatism, urinary tract inflammation,
and arthritis (although up to this point, celery has
been consumed and grown all over the world)
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[11] Celery can also be used as a diuretic, for
stimulation of the glands, bile, kidney stones, to
regulate the intestines, to increase appetite, and as
a prophylaxis for nerve agitation [12]

The reactive oxygen species (ROS) are
created by biological organisms as a byproduct of
regular cellular metabolism. At low to moderate
concentrations, they are useful for physiological
cell processes, but at high concentrations, they
can negatively alter the lipids, proteins, and
DNA of cells [13] “Oxidative stress” refers
to the shift in the antioxidant/oxidant balance
in favour of oxidants. Numerous pathogenic
illnesses, such as cancer and neurological
disorders, are exacerbated by oxidative stress,
hypertension, atherosclerosis, and ischemia/
perfusion [14] other diseases can be resulting
from imbalance of oxidants/anti-oxidants such as:
“Diabetes, idiopathic pulmonary fibrosis, chronic
obstructive pulmonary disease acute respiratory
distress syndrome, and asthma” [15]. Aerobic
living organisms have developed antioxidant
systems that often work well to counteract the
negative effects of ROS, these systems include
both enzymatic and non-enzymatic antioxidants.
However, pathological situations can overload the
antioxidant mechanisms [16].

This study aimed to know the synergism effect
of both Portunus armatus and Apium graveolens
extract against oxidative stress.

Methodology

Animal distribution

Experimental rats aged 2-3 months and
weights 250 gm were used in this study. The 15
rats divided into 5 groups (Gl given distilled
water for four weeks as a negative control group,
G2 given hydrogen peroxide at concentrations
1% with distal water for four weeks as a positive
control, orally using gavage,G3 given hydrogen
peroxide at concentrations 1% with Apium
graveolens extract at concentration 150mg/kg.bw
for each rat daily, G4 given hydrogen peroxide
at concentrations 1% with Portunus armatus
extract at concentration 250mg/kg b.w for each
animal daily and G5 given hydrogen peroxide
at concentrations 1% with given the both extract
daily (150, 250 mg/kg bw) for four weeks,
respectively.

Extracting the Portunus armatus shell
The swimming blue crab was obtained from
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the local markets of the city of Basra, where it
was transported in refrigerated containers to
ensure that it was not damaged or infected with
any pollutants. In the beginning, the animals
were washed with sterile water and sterile salts
and left to dry, and then the shell was separated
from the rest parts, where the legs and other body
appendages were removed.

The shell from the inner well was cleaned,
and it was allowed to dry at room temperature for
a week in the lab. After creating a fine powder
out of it, 25g of the powder was taken and diluted
with distilled water by 25%. [17]

Extraction of Apium graveolens

The celery plant was taken and dried at room
temperature for one week, then ground into a
fine powder, then it was extracted by means of
the saxolites device by taking 25 grams of the
powder with 100 ml ethanol, putting the extract
after the completion of the extraction process by
the device, in glass jars (Pyrex) and waiting for
two weeks to dry, then 10 gm of extract obtained
and solvent in 90 ml of distilled water for using.

The blood sample preparation

The blood samples were obtained from orb
and placed in a clean, simple vacutainer before
using at the biochemistry lab. The sample was
immediately centrifuged for five minutes, and the
clear serum was kept in Eppendorf tubes at 60° C.

Oxidative stress markers
Serum Glutathione peroxidase level

550 mL of phosphate buffer containing
ethylenediaminetetraacetic acid, 50 mL of sodium
azide, and 100 mL of glutathione reductase were
added together with 50 mL of serum. After this
step the solution incubate for 10 minutes at 37 °C.
Nicotinamide adenine dinucleotide phosphate 100
L was then added to the solution. By adding 100
L of H,0,, the reaction was noticed. The optical
density was measured for five minutes at 340 nm
at 1-min times. Thus, glutathione peroxidase’s
activity was recorded [18].

Malondialdehyde level

Malondialdehyde (MDA) level was calculated
using the Yagi technique [19] and represented as
_mol/L. The outcomes were computed using an
MDA absorption coefficient.

Total antioxidant capacity level
FRAP assay was used to determine total

antioxidant capacity in accordance with [20]
technique. Low pH results in the reduction of a
ferric tripyridyltriazine (Fe III-TPTZ) complex
to the ferrous (Fe II) form, which results in
the development of a strong blue colour with a
maximum absorption at 593 nm.

Super oxide dismutase SOD

SOD enzyme activity was measured using
a spectrophotometric  technique using KO,
in accordance to [21] approach, with a few
alterations. Units per milliliter of serum are used
to present the data.

Determination of liver function testes (ALP, AST,
and ALT)

Colorimetric determination of ALP, AST and
ALT was used by a kit supplied by biomerieux
company, France. The results were obtained by
spectrophotometer at read absorbance 510 and
450, respectively.[22]

Blood glucose estimation

Enzymatic estimation of fasting blood glucose
(FBS) was performed in ,accordance with
the company” Randox GOD/PAP-U.S.A.’s
instructions”.

Statistical analysis

Each result was signified as mean + standard
deviation. the data Statistical significance was
determined by Student’s t-test, and one-way
ANOVA at a significance level of 5%. SPSS
version 16.0 was using to preform Statistical
analysis of study data. [23]

Results and Discussion
Antioxidant marker

In total, 15 male rats from the control and
treatment groups were used in the present research.
Table 1 shows the findings of the measurement of

oxidative stress indicators in the entire treatment
group in comparison to the control group.

The levels of MDA increased significantly in
the oxidative stress state comparative with control
group and others treatment groups p < 0.05, the
level of serum MDA reduce significantly in the
last group of both extract of Apium graveolens
and Apium graveolens. MDA It is an indicator of
oxidative stress as it creates an end product of the
lipid oxidation chain reaction in order to prevent
oxidative stress [24]Omega-3 and omega-6
fatty acids’ carbon double bonds are attacked
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by free radicals during a process known as lipid
peroxidation, which also produces reactive
aldehydes like MDA as a by-product [25].

Glutathione peroxidase and TAC level decrees
significantly in oxidative stresses group which
is treated with H.O, P <0.01 comparative with
the other groups, and also decrease (P<0.05) in
alone extract comparative group, while the level
of TAC increase significantly in synergism group
comparative with oxidative stress group (P<0.05).

The results indicated that the concentration of
SOD reduced in oxidative stress comparative with
control group (P<0.01), while its return to normal
value in the synergism group of both extracts
(P<0.05).

Glutathione peroxidase  performs many
different functions in the cell, including that it
plays an important role in the removal of toxins
and heavy metals, and in the reduction of some
reactive oxygen species (ROS), [25] for example
hydrogen peroxide, This study revealed a
significant anti-oxidant effect of ethanol extract of
Apium graveolens and shell extract of Portunus
armatus in experimental models of rats exposed
to oxidative status.

Only by measuring the overall antioxidant
capacity of the organism can the precise antioxidant
capacity of the organism be ascertained. The
FRAP assay is “described as a novel technique
for determining total antioxidant capacity and is
thought to be a valuable barometer of the body’s
antioxidant status” to prevent oxidative damage
brought on by ROS [26] .

Despite oxidation processes are crucial for
cells to function, they can also cause damage. As
aresult, animals as well as plants have a variety of
antioxidants, including the vitamins C and E and
glutathione. They also have various enzymatic
systems that catalyse the antioxidant reactions,
such as catalase, superoxide dismutase (SOD),
and peroxidases. [27] Oxidative stress brought on
by deficiencies in or inhibition of these antioxidant
enzymes may cause cell damage and lysis [28]
The processes that antioxidant defense uses are
as follows: inhibiting the generation of oxidants
and free radicals scavenging, turning harmful free
radicals into less harmful compounds, “Blocking
the production of secondary toxic metabolites and
mediators of inflammation, Blocking of the chain
propagation of the secondary oxidants , Repairing
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the injured molecules , Initiation and enhancing
the endogenous antioxidant defence system” [29].
To protect the organism from oxidative stress, each
of these defence mechanisms works in concert
with the others. Animal and human antioxidant
systems are made up of potent enzymatic and
non-enzymatic antioxidants [30].

Antioxidant compounds are chemical
compounds that help suppress free radicals or
inhibit them from reacting [30], to guard against
the negative effects caused by free radicals, cells
have sufficient defensive hosts. The enzymes
superoxide dismutase SOD and glutathione
peroxidases GPx are examples of antioxidants
[31].

Numerous phenolic chemicals found in
celery make it a potent source of antioxidants
[32]. The radical activity of 1,1-diphenyl-2-
picrylhydrazyl was used to study the antioxidant
activity of celery leaves. It is related with other
antioxidant substances such as L-tryptophan and
derivatives of methoxy-phenyl chromenone,
and is recognised to be a natural antioxidant by
blocking the oxidative process [33] .

“Celery stems and seeds can be used as
anti-inflammatory, hypotensive, carminative,
urinary antiseptic, sedative, antirheumatic, and
spasmolytic antiseptic” [34].

Chitin (20-30%), protein (30-40%), calcium
carbonate salts (30-50%), and antioxidant
substances like selenium and carotenoids
(Astaxanthin, Astatin, and Xanthine) are the
primary natural components found in the shells of
crustaceans like Portunus armatus [35] .

Crab shell extract inhibits breast cancer cell
line proliferation in a dose- and time-dependent
manner [36]. The extract appears to exert its
effect by reducing NOx production and inducing
apoptosis, as chitin, carotenoids and selenium
derivatives are important factors that must be
considered in the growth inhibition process In
addition, it is a great source of several vitamins
(B2, B3, B12, and C) and minerals (such as iron,
calcium, potassium, and phosphorus), all of which
assist in avoiding oxidative damage to cells and
tissues and serve as antioxidants by counteracting
the effects of carcinogens [37].

A review of the literature found that the
waste from carb shells is a rich source of
phenolic chemicals. Phenolic chemicals were
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also discovered to have a variety of biological
effects, including antioxidant, antibacterial, anti-
inflammatory, and anticancer activity. Phenolic
compounds play a significant part in the ant
oxidative characteristics [38].

The results in Table (2) showed significant
increase (p<0.05) (p< 0.01) in mean level of
ALT, AST, and ALP enzymes of group exposure
to oxidative stress, comparative to control group
respectively, this increasing start to decreasing
in the groups treated with apium graveolens and
portunus armatus.

The increase in liver enzymes may be caused
by damage to tissue inflicted on the liver as a
result of oxidative stress brought on by H,O,
exposure, as well as by the adverse impacts of
the metabolites. The leakage of these enzymes
from the liver cytosol into the blood stream as a
result of tissue injury was the primary cause of the
increase in the level of these enzymes [39].

This result was in agreement with previous
studies which showed that H,O, caused an
increase in liver enzymes activity, who reported
that Liver damage brought on by oxidative stress
is characterized by an increase in lipid peroxide
activity, a decrease in glutathione levels, and an
increase in superoxide dismutase activity. [40]

Increases in ALT, AST, and ALP are linked
to liver injury and disease, while inadequate
antioxidant defences are linked to elevate this
enzyme, especially low glutathione levels [41].

The observed decrease in AST and ALT may
point to the antioxidant and hepatocyte-protective
properties of celery and blue carb extracts. The
reason for the low level of liver enzymes in the
groups treated with blue crab powder extract
compared to the H,O, group is due to the
effectiveness of the blue crab powder extract in
removing the harmful effect of free radicals, and
this is consistent with .This study showed that
treating male rats with crab shell extract led to an
increase in endogenous antioxidant.

The results of Table (2) showed a significant
increase  (P<0.05) in the blood glucose
concentration in oxidative stress group, and a
significant decrease in blood sugar in groups that
treated with the both extract, which are treated
with Apium graveolens and Portunus armatus

extract as compared to the control group. The
result of the decrease in glucose in the Portunus
armatus group is in agreement with [, as treatment
of male rats with crab shell extract reduced the
blood glucose concentration. Previous study
Show that eating crab meat lowers blood sugar.
As they reduced the elevated blood glucose levels
in rats, celery extract and blue carb extract both
had positive effects on how carbohydrates are
metabolised.[ 42]

The significant increase in blood sugar in
oxidative exposure group is consistent with
previous study as the treatment of male rabbits
with hydrogen peroxide led to a significant
increase in the level of glucose compared to the
control group [43]. Due to an increase in the
production of various ROS and nitrogen free
radicals, this rise may be linked to a complication
with the insulin secretion from the pancreatic beta
cells. Or, it could be brought on by an increase
in the hormone concentrations that accelerate the
conversion of glycogen-6-phosphate during the
process of glycolysis, such as adrenaline.

Conclusion

The using of seafood nowadays is one of
the most important sources of substances and
nutrients beneficial to the body because it contains
rich sources such as minerals and vitamins, which
play an important role in the antioxidant system
and the defense against free radicals. Vegetables
are also an important source of many nutrients
that the organism needs, all of which act to face
Cell damage enhance body functions. This has
been proven by the current study.
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TABLE 1. Effect of Portunus armatus and Apium graveolens extract on oxidative markers in rats exposed to
HO,.
272

Groups

rentments MDA (umol/L) pgz‘;tiz;h::‘[‘fm TATCE(/”L‘;“’] SOD(units/ml)
Control 1.694+0.31 11.324+0.9 913.68+16.72 875+ 1.1
Oxidative group (H,0,) 4.22+0.8% 7.56 £2.7%* 539.56+22.4%* 4.9 +£0.4%*
Portunus armatus extract 3.91 +0.4b* 8.89+1.5% 374.34+12.6%* 6.12+0.6%*
Apium graveolens extract 2.66+ 0.7 9.22+1.2% 328.25+11.2%* 6.19+0.7%%*
Portunus armatus extract and Apium 2.21+0.2 9.59+0.4%* 822.61+8.36* 7.843.2%

graveolens extract

*Significant differences at p<0.05
** Significant differences at p<0.01

TABLE 2. Effect of Portunus armatus and Apium graveolens extract on liver markers indices in rats exposed to

H202
Variables ALT IU/L AST IU/L ALP IU/L Glucose mg/dl
Groups
Gl 46.23+4.365* 33.32+2.85 85.58+4.03 96.32+3.88
G2 69.58+3.32%* 48.25+2.58* 120.67+5.98%* 120.63+3.88*
G3 55.84+5.57 41.23+£2.89* 99.35+4.36** 108.36:£1.34%**
G4 54.41£3.24 43.29+3.56* 91.58+7.98%** 98.65+1.74

*Significant differences at p<0.05
** Significant differences at p<0.01
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