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Abstract 

 

This study aims first to identify nutritionals values of edible mix Muscle Hypobranchial Gland MHG, fresh and cooked 

extract from internal organs of two gastropods mollusks Hexaplex trunculus HT and Bolinus brandaris BB males and 

females. Second, to characterize and evaluate the role of hypobranchial glands extract HBGE of these mollusks 

gastropods on adhesion and cell proliferation of human glioblastoma tumor cells U87. Biochemical analyzes show that 

fresh MHG, HT and BB are rich in Water 82.52% in HT males, 79.23% in HT females. They are rich in Proteins 12.79 % 

in BB females to 10.30% in HT females) and in Energy value 79.14 kcal in BB females to 69.48kcal in HT males. They 

contain fewer carbohydrates 6.27% in BB males to 5.40% in HT males, less total ash 1.52% in HT females to 1.11% in 

HT males and less lipids 2.55% in HT females to 0.74% in BB males. Further, HBGE of HT inhibited U87 cell 

adhesion to fibrinogen at 15 mg/ml. This inhibition was accelerated at 20 mg/ml without exceeding 50% of inhibition. 

HBGE of BB reduced glioblastoma cells adhesion upon to 5 mg/ml with IC50 values of 9 mg/ml for male and 20 mg/ml 

for female. U87 cells treated with HBGE HT and BB decreased significantly cell proliferation by 50% and 70% 

respectively. Our results lead us to encourage the use of these marine snails, source of protein and high energy values. 

Moreover, HBGE may have the potential to serve as a template for future anticancer-drug development. 

 
Keywords: Mix Muscle- Hypobranchial Gland, Hexaplex Trunculus, Bolinus Brandaris, Nutritional Values, Glioblastoma U87 Cells, Cell Adhesion 
and Proliferation. 
 

1. Introduction 

Some marine, mollusks, gastropods were particularly exploited to extract a pigment known as Purple [1]. Indeed, shells 

of broken Hexaplex trunculus and Bolinus brandaris were found in the monuments and tombs of Carthage in colorful 

purple clay, indicating a highly developed art purple industry [2]. Therefore, hypobranchial or purple gland of hexaplex 

have attracted the attention of zoologists and biochemists for his secrete chromogenic aspect which, in presence of light 

and air are oxidized to an intense fast purple dye known as Tyrant purple [3].Well, the first pharmacological study on 

extracts of the hypobranchial gland of Hexaplex trunculus and Hexaplex brandaris have demonstrated that these extracts 

displayed in fish a paralyzing action and in dog a fall in blood pressure[4]. Hepatopancreatic phospholipase A2, 

extracted from Hexaplex trunculus could be considered as an excellent candidate for the development of a new anti-

infected agent. This enzyme showed significant anti-microbial activities [5]. Indirubin present in the hypobranchial 

gland was also an inhibitor of the glycogen syntheses - kinase (GSK-3), with multiple implications in cell death 
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signaling, alzheimer disease and signaling pathway of insulin [6]. Visceral mass of fish has been extensively studied 

over the past 20 years. Those of cephalopods have been little worked. In fact, many researchers were interested in the 

development of the hepatopancreas of squid [7] , in the quality of the viscera of cuttlefish Sepia officinalis [8-9], in the 

digestive gland of the cuttlefish and in the phospholipase extracted from the hepatopancreas of  Hexaplex trunculus [5]. 

Concerning nutritional and biological activities, there is still limited information on therapeutic properties of the acute 

Hypobranchial gland of Hexaplex trunculus and Bolinus brandaris. However, these mollusks muricids gastropods 

present increasing nutritional commercial and economic importance being widely consumed in North Africa 

particularly in Mediterranean countries including Tunisia. In recent years, their use has intensified acting as a 

complement to the use of clams Ruditapes decussates [10]. These marine snails are appreciated for their muscles and 

brown meat content [5]. Like fish, mollusks have a great nutritional value. They are rich in protein [11]. Little is known 

about the anti-tumor activity of hypobranchial gland of hexaplex. Present therapies, including surgery, radiation therapy 

and chemotherapy are limited. Effectiveness, malignant glioblastoma is a highest invasive form of brain tumor [12-13]. 

Finding new therapeutic strategies targeting multiple cells signaling pathways, such as inhibition of proliferation, 

adhesion, migration, viability and angiogenesis, have been a major point of concern for research in the pharmaceutical 

sciences.  

Despite these preliminary studies, we felt it necessary to determine first nutritional values of edible mix muscle-

hypobranchial gland MHG just contiguous to this brown meat content. We will try to provide as much nutritional 

information as possible to encourage the farming of the two species and to strengthen the management of their 

operation so far not controlled. Second, this study attempts, for the first time to characterize and evaluate the effect of 

hypobranchial glands extracts (HBGE) of Hexaplex trunculus and Bolinus brandaris male and female, on adhesion and 

cell proliferation of human tumor glioblastoma cells (U87).  

2. Materials and methods 

2.1. Biological material 
 

Hexaplex trunculus and Bolinus Brandaris Fig 1 are captured in the coastal region Kalaa El Andalos North East of 

Tunisia. The animals are washed and kept in seawater. Back to the laboratory, morphometric parameters considered as a 

reference size adults, are measured using an electronic caliper. The shell is broken with a hammer. Carefully, we 

remove the soft part of the body. We pick up the fleshy part which constitutes the edible meat and the hypobranchial 

gland adjoins this muscle. We take again purple glands and meat in a 50ml Falcon tube. Half of the tube is stored at -20 

°C for possible nutritional analysis (relative humidity, total ash, fat or lipid, protein, carbohydrate and energy values), 

the other half is braised. It undergoes a cooking slowly and evenly covered in 5 ml of distilled water on low heat for 15 

minutes (temperature 60-70°C). The body cooked is cooled then put in another Falcon tube quickly stored at - 20°C for 

later suffer the same nutritional analysis that fresh uncooked body. 

 

  

Fig. 1 (A): Hexaplex Trunculus (Linnaeus, 1758) Called Rock 

Fascinated, Murex or Murex Truncated. 

Fig. 1(B): Bolinus Brandaris (Linnaeus, 1758). Called Spiny Rock, Murex Spine, 
and Murex Purple. These Two Gastropod Mollusks Belonging to The Sub-Family 

Muricinae, Family Muricidae, Super-Family Muricoidea. 

 

2.2. Methods of measurement of nutritional values 
 

Measures of nutritional values were performed using the following methods: baking at 105°C for 4H, for relative 

humidity, (ignition at 900°C for 2 hours) for the total ash method [13] for lipids and method [14] for proteins. 

Carbohydrate and energy values were determined by simple calculation.  

 

2.3. Cell culture and adhesion assays 
 

Human glioblastoma (U87) cells were cultured in Minimal culture medium Eagle MEM supplemented with 10% FBS. 

Adhesion assays were performed as previously described [10], [11]. Briefly, suspension cells were added to wells 

coated with purified Extracellular matrix ECM protein: 50µg/ml fibrinogen (FG) and a synthetic poly-L-lysine (Poly-L) 
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20 µg/ml and were allowed to adhere with the substrate for 1h at 37°C. After washing, attached cells were fixed, stained 

by 0.1% crystal violet and lied with 1% Sodium Dodecyl Sulphate SDS. Absorbance was measured at 560 nm by a 

micro plate reader. 

 

2.4. Cell proliferation 
 

The effect of tested compounds on proliferation of U87 cell line was determined using the MTT [3 (4,5-

diméthylthiazol-2-yl)-2,5-diphenyltétrazolium bromide)]assay. The technique used consists in seeding cells U87 in the 

wells of a microtiter plate at a rate of 5.10
3 
cells / well in 50 µl of Medium Dulbecco's Modified Eagle DMEM culture 

milieu. The control cells were maintained in normal medium. 1H After incubation the medium was renewed in the 

presence of our four test samples. Daily, 3 wells of each sample were washed with Phosphate Buffer Saline PBS and the 

cells were fixed in 1% glutaraldehyde, and stored in PBS. At the end of 5
th

 day, cells were stained with 0.1% crystal 

violet and quantified by measuring the absorbance at 560 nm. 

3. Statistical study 

Statistical analyzes were performed using Excel 2007 on a Windows XP software. The statistical tests used are F-test 

and the Fisher Student test T. This analysis was reinforced by the use of SAS software (1989). The results are expressed 

as mean emerged from its standard error of the mean (SEM). Biology activity data is expressed at least 3 independent 

experiments. Statistical differences were evaluated by 1-way ANOVA followed by Turkey’s test using commercially 

available software (SPSS 17.0; SPSS Inc; Chicago, III). P values <0.05 were statistically significant. 

4. Results 

3.1. Relative humidity 
 

Our results reported in Fig 2, show that fresh MHG- HT male and female (82.52 ± 0.56 %; 79.23 ± 0.39 %) respectively 

are rich in water as MHG-BB male and female (79.28 ± 0.43; 80.04 ± 0.26%) respectively. The difference is not 

significant between male and female (p =0.07). Cooking decreases water content male and female in MHG-HT (64.27 ± 

0.64; 66.94 ± 0.78%) and in MHG-BB (66.02 ± 0.73; 66.O1 ± 0.35%) respectively. The difference is significant 

between fresh and cooked MHG (p<0.05). 

 

 
Fig. 2: Relative Humidity in % (Drying  Method at 105°C For 4h).1: Female, 2: Male 

 

3.2. Total ash or minerals 
 

Figure 3, shows that minerals are present with small percentages in fresh mix muscle and hypobranchiale gland male 

and female, HT (1.11 ± 0.14%; 1.52 ± 0.03%) respectively and also BB (1.27 ± 0.17%; 1.07 ± 0.11%) respectively. The 

difference is not significant between male and female (p = 0.084). Cooking increases these low levels of total ash: 

MHG-HT male and female (2.04 ± 0.12%; 2.31 ± 0.28%), MHG-BB male and female, (3.13 ± 0.16%; 1.93 ± 0.13%). 

The difference is not significant between cooked organs (p=0.169), but significant between fresh and cooked organs 

(p<0.005). 
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Fig .3: Total Ash in % (Incineration at 900°C For 2h).  1: Female, 2: Male 

 

3.3. Lipids or fat 
 

Percentages of fat in fresh MHG-HT female and male (2.55 ± 0.37%; 1.80 ± 0.25%) are elevated compared to female 

and male MHG-BB (0.89 ± 0.07%; 0.74 ± 0.09%) respectively. The difference is significant between HT and BB 

organs (p <0.05). Cooking reduces not significantly the fat content of these organs (p=0.075). Figure4. 

 

 
Fig .4: Fat or Lipids in % (Method of Folch et al 1957). 1: Female, 2: Male 

 

3.4. Protein 
 

Protein levels are higher in fresh male and female mixture meat hypobranchiale gland Bolinus Brandaris (12.32 ± 0.37; 

12.79 ± 0.72%) than Hexaplex trunculus (10.46 ± 0.67; 10.30 ± 0.49%) respectively. The difference is not significant 

between males and females (p= 0.079). Cooking increases significantly this common protein content (p< 0.05), Figure 

5. 

 
Fig .5: Proteins in % (Method Crooke Et Al 1971) 1: Female, 2: Male. 
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3.5. Carbohydrates 
 

Percentages of carbohydrates in fresh female and male MHG-HT (5.43 ± 0.44; 5.40 ± 0.42%) and MHG-BB (5.61 ± 

0.38; 6.27 ± 0.44%) are less that percentages of proteins about the half. The difference is not significant between all the 

organs (p=0.083). Cooking increases slightly these low levels of carbohydrates Figure 6. 

 

 
Fig. 6: Carbohydrates in % = 100%- [% Humidity +% Proteins+%Total Hash+%Fat]. 1: Female, 2: Male. 

 

3.6. Energy value 
 

Energy values of fresh organs are important in male and female MHG-HT (69.48 ± 0.52; 93.75 ± 0.37%) and MHG-BB 

too (78.84 ± 0.27; 79.14 ± 0.35%). The difference is not significant between males and females BB (p=0.105). Cooking 

increases significantly the energy value of these organs (p<0,005) Figure 7. 

 

 
Fig. 7: Energetic Value in Kcal= (4Proteins +4Carbohydrates+9 Fat).  1: Female, 2: Male. 

5. Proteins extraction 

Protein concentrations of our different hypobranchial gland extract (HBGE) of Hexaplex trunculus (HT) and Bolinus 

brandaris (BB) are presented in Table 1 and used during all experiments. 

 
Table 1: Proteins Concentrations (Mg/Ml) of HBGE Hexaplex Trunculus and Bolinus Brandaris  Males and Females. 

Echantillons Concentration  mg/ml 

1) HBGE (Hexaplex Trunculus male) 191,22 

2) HBGE (Hexaplex Trunculus Female) 204,72 

3) HBGE (Bolinus Brandaris Male) 188,59 

4) HBGE (Bolinus Brandaris female) 166,22 

6. Cell adhesion 

In order to investigate the HBGE of HT and BB effects on glioblastoma cell line U87, first, we performed cell adhesion 

assay using fibrinogen as matrix. As shown in Fig.8A, HBGE of H.T inhibited U87 cell adhesion to fibrinogen at 15 



312 International Journal of Basic and Applied Sciences 

 

 
mg/ml dose. This inhibition was significantly impaired at 20 mg/ml dose of male extract as well as female extract 

without exceeding 50 % of inhibition. The effect is more accentuated when we used HBGE of Bolinus brandaris mostly 

male which reduced glioblastoma cells adhesion upon to 5 mg/ml of protein mixture. This diminution membership 

significantly continues until the dose 20 mg/ml in dose dependant manner with IC50 values of approximately 9 mg/ml 

for male extract and 20 mg/ml for female one (p<0.005) (Fig 8B). The HBGE of BB and HT inhibition of U87 cell 

adhesion to fibrinogen could pass through the integrin family receptors because adhesion of U87 was not significantly 

affected when using the integrin independent substratum poly-L-lysine (p=0.067) (Fig 8C). 

 
A 

 
B 

 
C 

 
Fig. 8: HBGE Inhibits Human Glioblastoma Cell Adhesion. (A) Glioblastoma Cells U87 Were Pre-Incubated In the Presence of HBGE of Hexaplex 
Tranculus Male or Female at the Indicated Doses for 30 Min at Room Temperature. (B) Glioblastoma Cells U87 Were Pre-Incubated in the Presence 

of Male HBGE or in the Presence of Female HBGE at the Indicated Doses Cells were then Added to 96-Well Microtiter Plates Coated with 

Fibrinogen (Fg).(C) U87 Were Preincubated Without or with 20 Mg/Ml Of HBGE For 30 Min at Room Temperature. Cells Were then Added to 96-

Well Microtiter Plates Coated with 50 µg/Ml Fibrinogen (Fg) or 20 µg/Ml Poly-L-Lysine (PLL) and Allowed to Adhere for 1 H At 37°C. after 

Washing, Adherent Cells Were Fixed, Stained with Crystal Violet, Solubilized By SDS and Absorbance was Measured at 600 Nm. 

7. Cell proliferation 

Our study shows for the first time that HBGE of Hexaplex trunculus, Bolinus brandaris present and interesting anti-

tumour activity. They are able to inhibit adhesion of U87 glioblastoma cell line towards fibrinogen taken as 

extracellular matrix. To complete the study of these activities, we found it useful to test the proliferation of U87 cells 

incubated for 5 days in the presence of four samples at 5 mg/ml concentration. 

By referring to the Fig.9A, our results show that U87 cells treated with HBGE of Hexaplex trunculus inhibited 

significantly cell proliferation by 50%. This inhibition is more pronounced when cancer cells are treated with females 
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HBGE and reaching 70%. U87 cells treated with both male and female HBGE of Bolinus brandaris decreased 

proliferation significantly after 5 days incubation by more than 90% (p<0.05) Fig.9B. 

 
A 

 
B 

 
Fig. 9: HBGE Inhibits Tumour Cells Proliferation. U87 Cells Were Cultured for The Indicated Periods of Time in the Absence or in The Presence Of 

2.5 Mg/Ml Of HBGE of Hexaplex Trunculus (A) and Hexaplex Brandaris (B) Cell Proliferation Activity was Evaluated By Using Crystal Violet 

Staining. Measurement of the Absorbance Was Performed at A Wavelength of 560 Nm. the Results are From A Representative Experiment of Two 
Performed in Triplicate. 

8. Discussion 

Our study shows that the edible internal organs mix (muscle-hypobranchiale gland) of Hexaplex trunculus and Bolinis 

brandaris are rich in water, protein but less in minerals, fat, carbohydrates. They have substantial energy values too. In 

fact, a large quantity of water content is found in both male and female fresh MHG- HT (82.52 ± 0.56 %; 79.23 ± 0.39 

%) and MHG-BB (79.28 ± 0.43; 80.04 ± 0.26%) respectively. These results correlate with those found in viscera 

cuttlefish captured in the Gulf of Gabes (south Tunisia) which are composed from 80% of water (79% in the viscera 

with ink and 75% for the viscera without ink) [15]. Ink of fresh sepia officinalis contains less water 65.54% only 

[16].This ink is composed mainly of water and other volatiles and organic substances and mineral substances [17]. The 

high water content of the joint liquid product is used during its ejection in the presence of a predator constituting a 

smoke that the animal uses to hide or escape [18]. However, The richness of water in all fresh muscles HT and BB can 

be explained by more intense metabolic activity of muscle cells consuming relatively large amount of water to ensure 

the slowly movement of these heavy gastropods mollusks. 

Mineral content is low in all MHG male and female HT (1.11 ± 0.14%; 1.52% ± 0.03) and BB (1.27% ± 0.17; 1.07 ± 

0.11%) respectively. These values are less than found in total ashes of cuttlefish viscera which vary around 7% [15]. In 

the same way, the percentage of minerals in fresh sepia officinalis ink (liquid viscera) was 5.78% [16]. Accumulation of 

minerals in squid ink can be explained by the fact that these salts are contained in the amorphous structure of this black 

substance. [19]. The presence of a low level of minerals in the edible portion of these gastropods is probably due to the 

muscular nature of this internal organ low in trace elements. 

Lipids of fresh organs are accumulated with the same less percentages for males and females MHG BB (0.74 ± 0.09; 

0.89 ± 0.07%) respectively. They are more important in MHG HT (1.80 ± 0.25; 2.55 ± 0.37%) respectively. This low 

lipid content was also observed in fresh ink of Sepia officinalis only 0.18% [15]. However, Accumulation of lipids was 
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observed in Hexaplex trunculus Hepatopancreas where the percentage of polyunsaturated fatty acids was 68.2%. 

Saturated fatty acid represented only 33.4 % [5]. These results correlate with those found in the hepatopancreas of the 

cuttlefish where the rate of C16: O was 19.23 % [20]. Solid viscera of Sepia officinalis have a lipid content 4.8 ± 0.7 g 

/100g of fresh material distributed in 40% of saturated fatty acid and 36.39% mono-insatureted fatty acid. The ω3 acids 

represented 52% of the total fatty acids of the viscera[15]. Whatever, high or low percentage of fat contained in the 

various internal organs of marine mollusks are rich in polyunsaturated fatty acids and contribute at the prevention of 

atherosclerosis through their antioxidant action. They also play a role in the prevention of aging; promote healthy 

growth and good development fetus and infant. Polyunsaturated fatty acid family ω3 present in lipid fraction is 

potentially important and have been widely described in the literature. [21]. 

 Our study shows that edible internal organs males and females of Hexaplex trunculus and Bolonis brandaris are rich in 

proteins with percentages ranging from 12.79 ± 0.72% in the female MHG BB to 10.30 ± 0.49% in the female MHG 

HG. These results are consistent with those worked in the same marine gastropod Hexaplex trunculus [5]. All edible 

tissues were valuable sources of essential amino acids. Aspartic acid is the major amino acids present in the meat and 

hepatopancreas of Hexaplex trunculus. The protein fraction in the fresh ink of Sepia officinalis was (15.75%), where the 

essential amino presented 40% of phenylalanine [16]. Similarly, other results showed that protein content of cuttlefish 

viscera was 17.6 ± 0.3 g/100 g dry matter. The essential amino acids in these organs were 36% of phenylalanine 

too[15]. In addition, viscera are the seat of increased enzyme activity playing an important role in physiological 

nutritional of these internal organs. Rapid growth and protein metabolism predominantly involves a high protein 

turnover and therefore significant proteolyses activities [21-22].  

The increase in protein content observed by the effect of cooking is probably due to the hydrolysis of proteins and the 

release of amino acids by the effect of heat.  

As for lipids, fresh MHG male and female are also not rich in carbohydrates (5.40 ± 0.42; 5.43 ± 0.44%) for HT and 

(6.27 ± 0.44; 5.61 ± 0.35) for BB respectively. However, concentration of carbohydrate was also determinate in the 

hepatopancreas more than in meat of Hexaplex trunculus [5]. Richness of hepatopancreas in carbohydrate could be 

explained by the important role of this organ in the storage of carbohydrate nutrient as liver in vertebrates. Since the 

meat part is generally rich in protein, his carbohydrate content is less important: 12.32% protein, 6.27% carbohydrate 

for BB and 10.46% protein, 5.43% carbohydrate for HT. Nidamental glands use these carbohydrates to form and to 

protect gel of eggs [23]. Chemical composition of carbohydrates in fresh ink of sepia officinalis was estimated at 

13.75%. Polysaccharides extracted formed 3.02% and presented a significant anti-mutagenic activity. Also 0.8% of 

carbohydrates in the ink of Octopus vulgarus contained in melanin participated at the inhibition of gastric secretion and 

the prevention of pyloric ulcer in rats.[24]. 

The richness more or less important in protein, lipids and carbohydrate in the whole edible muscle -purple gland extract 

from internal organs of Hexaplex trunculus and Bolinus brandaris males and female gives a substantial energy values 

ranging from 79.14 ± 0.35 kcal in MHG –BB fresh female to 69.48 ± 0,42 kcal in MHG –HT fresh female. These 

values allow us to encourage the consumption of mix muscle- purple gland of these marine snails not yet well known.  

The purple gland of gastropods muricids was mainly studied for its appearance and color in painting, especially in 

dyeing noble clothes [25]. Little work has been done on the biochemical and pharmacological effects of this gland fine 

and difficult to handle. It is in this context that integrates our work focusing on the evaluation of protein extracts from 

hypobranchials glands of Hexaplex trunculus and Bolinus brandaris. We also investigated if this evaluation can be 

influenced by the sex of the mollusks. Protein extraction of this gland has shown that all the supernatants are rich in 

protein. First, cell adhesion is a critical process in many biological phenomena, such as tumor development and 

metastasis [26]. Our findings clearly show for the first time, that hypobranchial gland extract of both sexes of Hexaplex 

trunculus inhibited U87 cell adhesion to fibrinogen at 15 mg/ml dose and was significantly accelerated at 20 mg/ml 

(p<0.05). This effect is more accentuated when we used HBGE of Bolinus brandaris witch abolished glioblastoma cells 

adhesion upon to 10 mg/ml of protein mixture. This diminution membership significantly continues until the dose of 20 

mg/ml (p<0.005). These very high doses in the order of mg/ml, can be explained by the wealth of theses hypobranchial 

glands in proteins [5]. Inhibition’s U87 cell adhesion to fibrinogen by HBGE of HT and BB likely involved the integrin 

family of adhesion receptors. In fact, we have observed no significant effect of U87 adhesion when we have used the 

integrin independent substratum poly-L-lysine (p=0.05). Working on the anti-tumoral marine product, our results are 

consistent with the crude venom of jellyfish Pelagia noctiluca witch had no effect on the adhesion of U87 when they 

used the integrin independent substratum poly-L-lysine. They hypothesized that crude venom could affect the function 

of this family of adhesion receptors [27]. Preclinical data indicate that integrins play a key role in cancer initiation and 

progression [28]. They are primarily responsible for cell adhesion to the extra cellular matrices ECM and are involved 

in anchorage- dependent cell proliferation [29], [30]. The integrins alphaV beta3 and alphaV beta5 are expressed not 

only on the tumor vasculature and angiogenic endothelial cells, but also on tumor cells, including glioblastoma [31]. In 

gliobastoma, over expression of alphaV beta 3 integrin is well documented. Importantly immuno-histochemistry 

analysis revealed that alphaV beta3 integrin expression was mainly confined to the tumor region and was absent in 

normal tissue [32]. One of the most frequent parameters assessed in cancer drugs discovery is the impact of cancer cells 

proliferation [33]. For this reason, the effect of HBGE of Hexaplex trunculus, Bolinus brandaris on U87 cell 

proliferation were assessed, over a concentration of 5 mg/ml. Our results have shown that U87 cells treated with 

(HBGE) of HT and BB decreased significantly proliferation after 5 days incubation (p<0.05). Similar to our results, 

anti-proliferative activity rates of Jellyfish’s venom fractions appear to be very interesting since it exhibit an anti-
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proliferative effect comparable to that of the drug used clinically for tumour treatment [27]. Cryptophycins, examples of 

marine cyanobacteria-derived tubuling-binding compounds are also potent anti-proliferative and anti-mitotic agents 

[34]. However, this diminution of cell proliferation has not been demonstrated in the study of anti-tumour activity of 

some ink marine cephalopods. In fact it has been demonstrated that the squid ink of Ommastrephes bartrami has no 

obvious effects on the proliferation of tumour cells Hep G2 but induces dose-dependent suppression of cell invasion and 

migration [35]. 

9. Conclusion 

Comparative study of nutritional values of the edible mix Muscle - Hypobranchial Gland MHG fresh or cooked extract 

from internal organs of Hexaplex trunculus HT and Bolinus brandaris BB males and females, shows that these organs 

contain valuable nutritional values with generally non-significant difference between male and female. Biochemical 

analyzes prove that fresh MHG HT and BB are rich in Water, in Proteins and in Energy value too. They contain fewer 

carbohydrates, less total ash and lipids. Sex and cooking over low heat, have generally no significant effect on these 

nutritionals values. These results lead us to encourage the use of these marine snails, source of protein and high energy 

values. Moreover, mix edible muscle- hypobranchial gland of these gastropods also contain lipids wish probably can 

reduce the incidence of certain diseases. In fact, hypobranchial glands HBGE of HT and BB inhibited glioblastoma cell 

adhesion and proliferation. These inhibitions are probably reliant on its ability to interact with integrins. Although, the 

specific integrins affected by HBGE have not been identified in this study. The integrin alpha v beta 3 and alpha 5 betas 

1 might be involved. The purification and the determination of chemical structures of these active molecules are under 

investigation. HBGE of HT or BB may have the potential to serve as a template for future anticancer-drug development. 

Further analyses are warranted and necessary to substantiate our findings. 
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