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Abstract: Plants  are  important  sources  of  natural  compounds  that  can  be  used   in   drug  industry.
Suaeda vermiculata is a promising plant as a strong antioxidant. Although this plant can be used as an
antioxidant  and  antimicrobial  agent due to its constituents, there is no enough data on its biological effect.
This work was performed to evaluate the antioxidant effect of Suaeda vermiculata against oxidative stress
induced by doxorubicin administration in which 4 groups of male Wistar rats were used as control, plant extract
treated (100 mg/ml/Kg, orally), doxorubicin treated (15 mg/kg, i.p.) and plant extract plus doxorubicin treated
groups respectively. Data of the present work illustrated the ability of Suaeda vermiculata to overcome
doxorubicin toxicity on different biochemical and hematological parameters, increasing various antioxidants and
decreasing TBARS. It is highly recommended to use Suaeda vermiculata as an additional natural supplement
by chemotherapeutic treated patients due to its strong antioxidant effect to overcome oxidative stress induced
by these drugs that is the main cause of their complications.
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INTRODUCTION flavonoids, phenolics and alkaloids. The results of its

Doxorubicin is a chemotherapeutic agent used in was  90.5%.  Suaeda  vermiculata  was also proved to
treatment of various kinds of cancer including breast have antimicrobial activity. GC–MS analysis was used to
cancer and acute lymphocytic leukemia. It is injected detect the fatty acid composition of Suaeda vermiculata
intravenously. It has numerous side effects including hair leaf extracts. This plant was proved to be a novel source
loss,  bone marrow  suppression  as well as proved to be for the exploration of new antioxidant and antimicrobial
a cardio toxic drug [1]. Mai et al. [2] illustrated that the agents that are potentially valued for food and biomedical
main mechanism of action of this medication is by causing applications [4].
oxidative stress. From the previous research, Suaeda vermiculata was

Suaeda  vermiculata which is mainly present in not used widely in different uses because it is only
Africa and the Middle East [3] contains high amounts of available  in certain parts of the world and since it is

antioxidant (DPPH assay) activity of Suaeda vermiculata
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widely  present  in  Egypt so the aim of our work was to acid-reactive substances (TBARS) were estimated using
use  it  as  a natural mixture of antioxidants to overcome
the oxidative stress induced by doxorubicin
(chemotherapeutic medication).

MATERIALS AND METHODS

Chemicals: Doxorubicin was purchased from Sigma
Chemical Company; St Louis, MO, USA and its dose was
used according to the previous work of Mello et al. [5].

Safety Assay of Using Suaeda vermiculata Extract:
Neutral red assay protocols were used to quantify the
safety patterns of plant extract on preferal blood
mononuclear cells (PBMCs) cells using neutral red assay
protocols.  6X10  cells/ml cell suspension was seeded in4

96 well plate and incubated at 37°C in 5% CO  incubator2

till semiconfluency. 24 hrs. later, the exhausted media were
discarded and replaced with serially diluted plant extract
prepared in RPMI media. The inoculated plates were
incubated for 48 hrs., the Cytotoxicity percentages of the
plant extract were quantified using neutral red.

Preparation of Plant Extract: 100 gm wet plant were
dissolved in 100 ml distilled water, boiled for 5 minutes,
homogenized and filtered then lyophilized. The doses
were prepared in which 1gm was dissolved in each 10 ml.

Experimental  Animals:  Male Wistar rats were used in
this research,  thirty six rats were used having weights
150-180 g and were kept on basal diet and tap water which
were provided ad libitum and kept under standard
conditions which conformed to the National Institutes of
Health (NIH) guidelines. After 14 days of acclimation,
animals were divided into 4 groups 9 rats in each, control,
administrated the plant extract (100 mg/kg BW, orally),
doxorubicin (15 mg/kg BW, ip), the plant extract plus
doxorubicin  respectively.  The  experiment duration was
14 days, doses of the extract were given daily but
doxorubicin was given on 14  day.th

Blood Collection and Tissue Preparation: Blood samples
were collected from the sacrificed animals, placed on ice,
then they were centrifuged for 20 min at 3000 rpm, plasma
was stored at -80°C. Tissues samples were homogenized
in  ice-cold  sodium  and  potassium  phosphate buffer
(0.01 M,  pH 7.4).  The homogenate  was centrifuged for
20 min at 4°C at 3, 000 rpm and the supernatant was used.

Thiobarbituric Acid Reactive Substances and
Antioxidants: Plasma and liver supernatant thiobarbituric

Esterbauer and Cheeseman method [6], Total antioxidant
capacity was measured by Koracevic et al. [7] method
while Reduced glutathione content was estimated using
Beutler et al. [8] method.

Biochemical Parameters: BioSystems (Spain) kits were
used to examine total protein, albumin, urea, creatinine,
LDH (lactate dehydrogenase), -GT ( - Glutamyl
transferase), ALT (alanine transaminase) and AST
(aspartate transaminase) in stored plasma samples.
Whereas thiobarbituric acid was purchased from Sigma
Chemical Company, St Louis, MO, USA.

Haematological Parameters: Blood samples were
collected  24 h  after  the  last  dose  and  placed on ice.
Red Blood cells (RBC), Hemoglobin (HGB), Mean
corpuscular  hemoglobin  (MCH),  Hematocrit (HCT),
Mean  corpuscular  volume (MCV) and platelets (PLT)
were examined in non coagulated blood using HA-VET
CLINDIAG.

RESULTS

Safety Assays
Biochemical Parameters: No significant change in body
weight was noticed. Doxorubicin injection alone
significantly decreased total protein and albumin and
increased urea, creatinine, LDH, -GT. ALT and AST.
Suaeda vermiculata extract treatment with doxorubicin was
able to alleviate its toxicity on most of the evaluated
parameters.

Hematological Parameters: Using Suaeda vermiculata
extract significantly increased HGB and HCT whereas
RBC, HGB, HCT and PLT were decreased in rats treated
with doxorubicin while MCH increased. Treatment with
Silybum  marianum  extract  with  doxorubicin minimized
its toxic effect on various estimated hematological
parameters.

Oxidative  Stress  and  Antioxidants:  Oxidative  stress
was stimulated via doxorubicin administration of a single
i.p. dose (15 mg/kg BW, ip) at 14  day which wasth

confirmed  by  the  obtained  results  in   which plasma
and  liver   TBARS   were    increased   and  decreased
their  TAC,  GSH,  GST and GPx. On the other hand
Suaeda vermiculata extract administration deteriorated
this oxidative stress via decreasing plasma and liver
TBARS and increasing TAC and various antioxidants in
rats as shown in Table (1).
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Fig. 1: Cytotoxicity Results of Suaeda vermiculata extract

Table 1: Effect of Suaeda vermiculata Extracts administration on various parameters

Parameters Group 1 Group 2 Group 3 Group 4

Body weight (gm) 140±3.73 146±6.76 120±4.45 142±2.65ab ab ab ab

Biochemical

Total protein (g/L) 74.3±1.19 73.2±1.03 57.3±0.92 62.9±1.67a a c b

Albumin (g/L) 39.3±0.47 50.5±1.31 20.4±0.09 27.5±0.74b a d c

Urea (mg/dl) 38.9±1.22 39.3±2.50 60.3±3.23 44.7±0.23d c a bc

Creatinine (mg/dl) 0.81±0.03 0.82±0.02 2.18±0.06 1.75±0.12c c a b

LDH (U/L) 150±1.31 149±3.12 354±16.8 266±12.4c c a b

-GT (U/L) 21.0±0.36 19.9±0.40 31.2±0.48 26.6±1.25c c a b

ALT (U/L) 31.2±2.33 28.6±1.33 60.7±4.47 46.8±1.26c c a b

AST (U/L) 25.2±1.27 22.0±0.47 31.4±2.30 30.4±2.19b c a a

Antioxidants

Plasma

TAC (mM/L) 1.43±0.14 2.24±0.13 0.91±0.02 1.23±0.14b a d c

TBARS (nmol/ml) 0.80±0.01 0.41±0.02 2.11±0.21 2.00±0.14c d a b

GSH (µmole/ml) 4.53±0.11 5.04±0.15 3.50±0.15 4.29±0.19b a d c

Catalase (U/ml) 38.1±1.41 40.2±1.11 36.1±1.18 36.9±0.97b a c c

GPx (U/ml) 8.29±0.10 8.60±0.18 7.64±0.08 7.93±0.16ab a c bc

GST (µmol/hr/ml) 1.11±0.12 1.33±0.10 0.79±0.05 0.97±0.05ab a d bc

Liver

TAC (mM/L) 0.80±0.01 0.95±0.01 0.49±0.01 0.58±0.02b a d c

TBARS (nmol/gm wet tissue) 19.0±0.27 18.0±0.47 28.0±0.87 26.0±0.95c d a b

GSH (µmole/gm wet tissue) 4.29±0.05 4.57±0.12 3.48±0.08 3.70±0.11b a c c

Catalase (U/mg protein) 48.1±1.23 49.8±1.42 36.2±0.87 41.4±0.94b a d c

GPx (U/mg protein) 26.6±1.16 27.6±0.86 23.0±0.31 24.0±0.93a a b a

GST (µmol /hr/mg protein) 0.77±0.01 0.81±0.01 0.57±0.01 0.68±0.02bc a d c

Hematological

Plasma RBC's (10  /µL) 7.82±0.53 7.71±0.16 6.87±0.32 7.87±0.196 ab b c ab

HGB (g/dL) 9.24±0.58 11.7±0.19 10.4±0.56 12.4±0.13d b c a

HCT (%) 33.1±2.56 39.5±0.84 36.1±1.58 42.1±0.66d b c a

MCV (fL) 46.4±1.00 50.0±0.64 51.0±1.67 53.8±0.59d ab c a

MCH (Pg) 14.3±0.10 15.4±0.25 16.0±0.24 16.1±0.27c ab ab a

PLT (10 /µL) 329±16.4 84.6±4.34 188±16.6 280±11.43 a d c b

Data are presented as Mean ± S.E, S.E: Standard Error.

Mean values within a row not sharing a common superscript letters (a, b, c, d) were significantly different, p<0.05.Group 1: control group, Group 2: Suaeda

vermiculata extract group, Group 3: doxorubicin group, Group 4: Suaeda vermiculata extract + doxorubicin group.
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DISCUSSION 3. Suaeda Vermiculata. African Plant Database, 2019.

The results of our experiment are in consistence with Geneva. Retrieved 27 January.
Elsharabasy et al. [9] who found that Suaeda extract had 4. Al-Tohamy,  R.,  S.S.  Ali,  K. Saad-Allah, M. Fareed,
successfully reduced the elevated levels of ALT, AST A.  Ali, A. El-Badry, N.A. El-Zawawy, J. Wu, J. Sun,
and ALP suggesting that these biochemical restorations G. Hua Mao and P. Fatemeh Rupani, 2018.
could be due to the extract ability to inhibit the Phytochemical analysis and assessment of
cytochrome P450 or/and ability to promote the PCM antioxidant and antimicrobial activities of some
glucuronidation. medicinal plant species from Egyptian flora. Journal

They added that Suaeda extract contain cysteine and of Applied Biomedicine, 16(4): 289-300.
Methionine with excessive amount which is considered as 5. Mello, M.B., C.S. Machado, D.L. Ribeiro, A.F. Aissa,
-SH donner for GSH synthesis. They also proved that this R.V. Burim, M.A. Alves Da Cunha, G.R.M. Barcelos,
extract has hepatoprotective effect. L.M.G. Antunes and M.L.P. Bianchi, 2017. Protective

Also they suggested that this process can possibly effects of the exopolysaccharide Lasiodiplodan
be achieved via the antioxidant activity of Suaeda extracts against DNA damage and inflammation induced by
due to the presence of high amount of á linolenic and doxorubicin in rats: Cytogenetic and gene expression
linoleic fatty acid. assays. Toxicology, 376: 66-74.

CONCLUSION Determination of aldehydic lipid peroxidation

Suaeda vermiculata can be used as a promising Methods Enzymology, 186: 407-421.
source of natural strong antioxidants and antimicrobial 7. Koracevic, D. and G. Koracevic 2001. Method for the
compounds. measurement of antioxidant activity in human fluid.
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