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Introduction:-

The inflammatory and cancer diseases are among the most common diseases all over the world. The prevalence,
severity, and complexity of these diseases are rapidly rising and considerably adding to the burden of healthcare
costs. Although, the synthetic and combinatorial chemistry have given rise to notable successes in the development
of novel anti-inflammatory and anti-cancer drugs (Vo et al., 2012). Meanwhile, the perceived value of natural
products in the treatment of these diseases has yet to be fully explored. Thus, the extensive studies of alternative
anti-inflammatory and anti-allergic drugs from natural products are essential. Notably, marine algae have been
utilized in food products as well as in pharmaceutical products due to their biological activities and health benefit
effects. Algae are an important source of various bioactive compounds such as antioxidants,antimicrobials and
antivirals (Pulzet al., 2004). These compounds are also important for protecting the algal cells against stressful
conditions. To enable rapid adaptation to new environmental conditions, algae produce a great variety of secondary
metabolites that cannot be found in other organisms (Rodriguez-Meizoso et al., 2010).The biomass of macroalgae,
represented mainly by a few species of Rhodophyta and Phaeophyta, is traditionally used to produce phycocolloids
such as agar-agar, alginates and carrageenan.
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Recently, marine algae have attracted a special interest as great sources of anti-inflammatory and anti-
cancerproperties (Lee et al., 2013). Inflammation has molecular links to carcinogenesis(Vendramini-Costa et al.,
2012; Poehlmann et al., 2012). Therefore, pro-oxidant natural products are commonly chosen when developing anti-
cancer drugs (Martin-Cordero et al., 2012; Farooqi et al., 2012; Yen et al., 2012).

In this study, we evaluated the anti-inflammatory and anti-canceractivities of two marine algae Gelidium
sesquipedale and Laminaria ochroleucacollected from the coast of El Jadida-Morocco.

Materiel and Methods:-

Algal materials:-

Seaweeds Gelidium sesquipedale and Laminaria ochroleuca were collected at low tide and during the spring tide by
hand-picking in the period of March toApril from SidiBouzid-El Jadida coast (33°- 33°16°09°°N, 8°30’-8°45°W).
The algae were cleaned, washed in distilled water, then dried at room temperature and crushed until a fine powder
was obtained.

Preparation of extracts:-

The powder of dried algae was extracted in methanol, hexane, dichloromethane,dichloromethane /methanol and
wateras described by Caccamese and Azolina (1979). The resulting extracts were concentrated to dryness in a rotary
evaporator under reduced pressure (at 45°C) until a crude extract was obtained and was conserved at 4°C.

Anti-inflammatory activity:-

PLA, inhibition assay:-

Bioassay was based on a colorimetric bioassay (De Araujo et al., 1987). Each extract (10pg dissolved in DMSO (10
pL)) was incubated in 96 well plates for 1h at 25°C, with Apismelliferavenom PLA, (Sigma, 2 pL of a 1 mg/mL
DMSO stock solution). Substrate solution (198 pL) containing L-a-phosphatidylcholine(L-a-lecithin, 3.5 mM), red
phenol (0.055 mM), NaCl (100 mM), CaCl, (10 mM) and Triton (7 mM) at pH 7.6 were added. Manoalidewas used
as a positive control. Colorimetric measurements were made as duplicates at time 0 and after 5 min thereafter read at
550 nm.

Elastase Inhibition assay:-

This activity is measured by the calorimetric method (La Barreet al., 1996). Bioassay was monitored by measuring
the inhibition of the amidolysis of N-succinyl-alanylalanyl- prolyl-leucyl p-nitroanilide (Sigma) by the elastase (EC
3.4.21.36 Type 1I-A) from porcine pancreas (Sigma) at 410 nm. The reaction was carried out in 0,2M Tris-HCI
buffer (pH 8.0) containing 200ul elastase (0.2mg/ml), 100pg of each extract prepared in 10pl of DMSO was added
to the reaction mixture, and the elastase inhibition was assessed at 25 °C. The reaction mixture was preincubated for
10 min before addition of 2l the substrate (7.2ug/100ul of DMSO). The change in absorbance was measured at 410
nm in a 96-well reader.

Cytotoxic activity test:-

Brine shrimp lethality bioassay:-

Brine shrimp lethality test for larvae nauplii was used to determine the toxicity of methanol/dichloromethane extract
of seaweeds (McLanghlinet al., 1993). The eggs of brine shrimp (Artemia salinaLeach) were collected and hatched
in an Erlenmeyer at 30 °C with constant oxygen supply. Two days were allowed to hatch and mature the nauplii.
Stock solution of the extract sample was prepared by dissolving 25, 50, 75, 100, 250 and 500 pg of extract in 4 pl of
pure dimethyl sulfoxide (DMSO). 10 living nauplii were taken to each of the vial containing different concentrations
of test sample with pipette Pasteur. Then, specific volumes of sample were transferred from the stock solution to the
vials to get final sample concentration. In the control vials, same volumes of DMSO (as in the sample vials) were
taken. After 24 hours, the vials were observed and the number of nauplii survived in each vial was counted. As
controls, A. salinanauplii were submitted to seawater and that containing 1% DMSO (100% survival).

The number of survivors was counted and the percentage of death was calculated. Larvae were considered dead
when they did not exhibit any internal or external movement during several seconds of observation. The 50% lethal
concentrations (LCsp) of the extracts were determined, values of LCs, that were greater than 100 pg/ml were
considered to represent an inactive extract (Moshi et al.,2009), the test was repeated five times.
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In vitro antitumor activity assay:-

KB cells (human buccal epidermal carcinoma), Cell strains K562 (Human chronic myelocyticleukemia) and HelLa
cell lines (human epitheloid cervix carcinoma) were used using the method of Arisawa et al. (1997) with minor
modifications. The cell suspension 3.10°mlwas placed in 96-well tissue culture microplates. Sample were dissolved
in 0.2% DMSO and added to the cell suspension at 10 pug.ml™. The cells lines were counted by using neutral red as
dye and absorbance were measured at 540 nm in a microplate reader.

Statistical Analysis:-

The results were analyzed by one-way ANOVA using the SPSS 17 statistical software to compare the mean values
of each treatment. The results are expressed as means + SD. Probability levels of less than 0.01 were considered
highly significant. All tests were performed in triplicate.

Results and Discussion:-

Gelidium sesquipedale:-

Anti-inflammatory activity:-

The search for anti-inflammatory activity of Gelidium sesquipedale was evaluated through the inhibition of
phospholipase A, and the inhibition of elastase.Extracts of the algae were tested for their anti-inflammatory capacity
in quantity of extracts of 100, 250 and 500 pug.Only the dichloromethane / methanol extract is represented, the other
extracts prepared in methanol, hexane, dichloromethane and water showed no positive activity (Fig 1).

The results of the inhibition of phospholipase A, and elastase by different quantity of Gelidium sesquipedale
extractshow that the inhibition is proportional to the amount of extract tested. They show that 100%of inhibition of
phospholipase A, and 98% of the elastase was obtained with 500 pg of extract.

In literature, studies on phospholipase A, activity and elastase in seaweed are infrequent. The most significant works
are those of Mayer et al. (1993) which showed an anti-phospholipase A, activity in 10 species of algae.

Many researches reports that marine algae possess anti-inflammatory activity.Chen et al. (2013) showed that an
aqueous extract of Gracilariatenuistipitata suppressed virus-induced inflammation; also, Lim et al. (2006)indicated
that the anti-inflammatory effects of a methanol extract ofNeorhodomelaaculeata in neurological diseases included
inhibiting cellular reactive oxygen species (ROS) generation, H,O,-induced lipid peroxidation, and inducible nitric
oxide synthase.
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Figure 1:- Percent inhibition of PLA, and elastase according to the quantity of DC / MeOH extract of the
algaeGelidium sesquipedale.
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Cytotoxic activity:-

Since the isolation of the Halomon by Fuller et al. (1992), special attention was paid to the cytotoxic activity of the
algae. Several species were tested for cytotoxicity on cancer cells, hepatocytes or tumors. In our study, the cytotoxic
activity was investigated in the dichloromethane / methanol extract of Gelidium sesquipedale (Table 1).

The extract of Gelidium sesquipedale showed significant cytotoxic activity of 100% inhibition for a quantity of 100
Mg against Artemia salina. Gelidium sesquipedaleextract was also tested against KB cells, against cervical
carcinoma Human cell lines (HeLa) and against chronic myelogenous leukemia cell lines of (K562).

The extract showed a high antitumor activity against KB with 100% ofcytotoxicity, also, anticancer activity against
HeLa and K562 cell lines. ICsy values of the MTT test is 36.01pg / ml for HeLa and 17.41 pg / ml for K562.

Tablel:- Cytotoxic activityof dichloromethane/methanol extract of Gelidium sesquipedale.

A. salina KB HelLa K562

100 % of death 100 % of death ICs : 36,01 ug/ml ICs: 17,41 pg/ml

Metidji et al. (2015) showed that methanolic extracts of Gelidium sesquipedale showed prominent result in brine
shrimp cytotoxicity assay. The LDs, value was 2.22 pg/ml. In addition, they found that the degree of lethality was
found to be directly proportional to the concentration of the extract.

Many of the secondary metabolites produced by the marine red algae are well known for their cytotoxic property. As
noted by Harada et al. (1997), the extract from a red alga, Amphiroazonataexhibited strong cytotoxicity to human
leukemic cell line. El-Baroty et al. (2007)demonstrated the cytotoxic activities of powdered Asparaguses
taxiformisand its water extract on Daphna magna.

Many studies of cytotoxic activity of other red algae are already reported. Zubia et al. (2009) reported that
Asparagopsisarmatahada strong cytotoxic activity against cancer cell lines. Similarly, Manilal et al. (2009) reported
the cytotoxicity of active fraction of Laurenciabrandeniishowed value of 93ug/ml for the LCs from brine shrimp
lethality.

Zandi et al. (2010a,b) showed thataqueous extracts of Gracilariacorticataand Sargassumoligocystuminhibited the
proliferation of human leukemic cell lines. Yeh et al. (2012a,b) reported thatboth ethanol and methanol extracts
of Gracilariatenuistipitata had anti-proliferative effects on Ca9-22 oral cancer cells and were involved in cellular
apoptosis, DNA damage, and oxidative stress. Similarly, caspase-dependent apoptosis induced by a methanol extract
of Plocamiumtelfairiae has been demonstrated using HT-29 colon cancer cells (Kim et al. 2007).

Laminaria ochroleuca:-

Anti-inflammatory activity:-

The dichloromethane / methanol extractof Laminaria ochroleuca was tested for its ability to inhibit phospholipase
A, and elastase in 100, 250 and 500 ug.Extracts prepared in methanol, hexane, dichloromethane and water showed
no activity.

The results represented in figure 2 showed that the extract of Laminaria ochroleuca showedalow anti-PLA, activity

with a percent inhibition less than 60%, by cons, this extract has a high ability to inhibit elastase with percentage
inhibition greater than 80% at 100 ug of extract.
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Figure 2:- Percent Inhibition of elastase and PLA, depending on thequantity of DC / MeOH extract of Laminaria
ochroleuca.

The work of Etahiri (2002) is in agreement with our results, it showed that the extract of Laminaria ochroleuca has a
weak anti-PLA, activity.

In literature, Kim et al. (2007) indicated that a murine asthma model showed that an ethanol extract of Ecklonia
cavareduced allergic airway reactions and inflammation and inhibited LPS-induced inflammation in human
endothelial cells (Kim et al. 2010). An ethanol extract of Ishigeokamurae also showed anti-inflammatory effects
(Kim et al. 2009).

Additionally, anti-inflammatory effects have been demonstrated for the Myagropsismyagroides-dervied carotenoid
fucoxanthin(Heo et al. 2010), for Eiseniabicyclis, Ecklonia cava- andEckloniakurome-derived polyphenol
phlorotannins(Kim et al. 2011), and for Sargassumsiliquastrum-derived sargachromanol G (Yoon et al. 2012).
Phloroglucinol, a monomer of phlorotannins that is abundant in brown algae, reportedly had an anti-oxidative stress
effect and inhibited the production of inflammatory mediators in LPS-stimulated cells (Kim et al. 2010).

Cytotoxic activity:-
Marine macroalgae belonging to the group of Pheophyceae possess anti-tumor activity against several culture cell
lines (Tang et al., 2002).

Several cytotoxic compounds such as fucoidans, laminarians and terpenoids, reported to be abundant in brown
algae, have anti-cancer, anti-tumor and antiproliferativeactivities (Gerwick et Bernat, 1993 ; Carte, 1996 ; Smit,
2004 ; Manilal et al., 2009 ; Synytsya et al., 2010 ; Vinayak et al., 2010 ; Ayyad et al., 2011).

The dichloromethane / methanol extract of Laminaria ochroleuca showed significant cytotoxic activity of 100%
inhibition for 100 pg against Artemia salina. The extract of Laminaria ochroleuca was also tested against KB, HelLa
and against K562. The extract showed an antitumor activity against KB cells lines with 100% of activity.

Studies of brown algae have shown that glycoproteins from Laminaria japonica (Go et al., 2010)and fucoidans
from Sargassumhornery, Eclonia cava, and Costariacostata(Ermakovaet al., 2011) had anti-cancer effects on
human colon cancer cells. Heterofucans from Sargassumfilipendulaexhibited anti-proliferative effects on cervical,
prostate, and liver cancer cells (Costa et al., 2011). A carotenoid fucoxanthin cold inhibit the growth of LNCap
prostate cancer cells by arresting these cells in the G1 phase via the GDD45A and SAPK/JNK pathways (satomi et
al., 2012).
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Conclusion:-

The results of the present work showed that dichloromethane/methanol extract of both algae Gelidium sesquipedale
and Laminaria ochroleuca offer potential for use as anti-inflammatory and anticancer candidate. These findings of
this work are useful for further research to identify, isolate and characterize the specific compound which is
responsible for these activities.
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