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ABSTRACT 

Objective: The aim of our study was to evaluate in vivo the immunostimulatory properties of Phoenix dactylifera “AZARZA variety”.  

Methods: The immunostimulant potential of the plant extract of Phoenix dactylifera on the phagocytic activity was measured by the carbon 
clearance rate test. The anti-oxidant activity was measured by spectrophotometric determination of glutathione from liver's homogenate. 

Results: Our results obtained in this study shown that the phagocytic and the anti-oxidant activities was increased significantly in animals injected 
with Phoenix dactylifera “AZARZA” extract at doses (30,50 and 100mg/kg) P<0,05. The clearance rate of carbon was significantly faster at the 
concentration of 50 mg/kg when is compared to the two concentrations 30 and 100mg/kg (P= 0,004) and the release of the GSH from the liver was 
significantly higher at the concentration of 50 mg/kg when is compared to the two concentrations 30 and 100mg/kg (P= 0,003).  

Conclusion: The Phoenix dactylifera extract revealed an immune-stimulatory effect on the reticuloendothelial system and anti-oxidant activity with 
higher effect by the administration of 50 mg/kg. 
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INTRODUCTION 

The term immunostimulation comprises a prophylactic or 
therapeutic concept which aims at the stimulation of our non-
specific immune system. This implies primarily the non-antigen 
dependent stimulation of the function and efficiency of granulocytes, 
macrophages, complement and natural killer cells. In contrast to 
immunity achieved by immunization or antibody injection, this type 
of immunity, arising from unspecific immunostimulation, is termed 
paramunity and the agents responsible are known as paramunity 
inducers. It is characteristic for these agents that they do not affect 
immunological memory cells [1]. Immunostimulation is also 
indicated to counteract immunosuppression and ineffectively 
working immune system, manifesting itself for example by a reduced 
resistance against infectious diseases, which may be the 
consequences of serious infections, physical and psychological 
stress, alcoholism, environmental damages such as pesticides, 
excessively applied chemotherapy, or long term treatment with 
immunosuppressive drugs [1]. 

Herbal drugs are known to possess Immunomodulatory properties 
and generally act by stimulating both specific as well as non-specific 
immunity. Immunomodulatory agents are used to either suppress or 
stimulate the immune responsiveness of an organism against the 
invading antigens [2]. 

Immunostimulatory therapy is now being recognised as an 
alternative to conventional chemotherapy for a variety of disease 
conditions, involving the impaired immuno-response of the host [3]. 

Glutathione (L-g-glutamyl-L-cysteinylglycine) is the principal non 
protein thiol involved in the antioxidant cellular defense. It is a 
tripeptide composed of cysteine, glutamic acid and glycine, and its 
active group is represented by the thiol (–SH) of cysteine residue. 
Glutathione is a ubiquitous molecule that is produced in all organs, 
especially in the liver [4]. 

Glutathione reduced ( GSH) plays an important role in many 
biological processes such as intracellular reduction–oxidation 
metabolic cycles, transportation, protein synthesis, catabolism, and 
metabolism [5]. 

The Phoenix dactylifera is a monocotyledonous woody perennial 
belonging to the Arecaceae family, which comprises 200 genera and 
3000 species. The beneficial health and nutrition values of date 

palm, for human and animal consumption, have been claimed for 
centuries [6]. 

Algeria is the sixth important countries in date world production. 
During 2007, 468000 metric tons were produced in Algeria. The 
Algerian dates represented about 7.28% of the total world 
production as reported by FAO in 2009 [6]. 

Fruits of the date palm (Phoenix dactylifera Fruits) are commonly 
consumed in many parts of the world especially the Arabian 
countries. Date fruit are used as nutrient while the pollen grains 
used in the treatment of infertility [7]. Traditional medicines are 
gaining importance and nowadays are being studied to find the 
scientific basis of their therapeutic actions. The use of herbal 
medicine has become increasingly popular worldwide especially in 
the Asian and African countries. The various parts of Phoenix 

dactylifera widely are used in traditional medicine for the treatment 
of various disorders which include memory disturbances, fever, and 
inflammation [8]. 

MATERIALS AND METHODS 

Plant material 

Collection 

The jam was prepared from the date palm (Phoenix dactylifera 
AZARZA variety) which was collected from Ghardaïa (Algerian 
septentrional Sahara).  

Preparation of the extract 

The jam concentrations of 30, 50 and 100 mg/kg were diluted into 
10 ml of Nacl (0,9%). 

Animals 

Adult male Mus Musculus mice (2-2.5 month old) were procured 
from central pharmacy Algeria. The animal experiments 
weighing (20–33 g) were used for determination of the 
phagocytic activity. The animals were kept in polyacrylic cages 
and maintained under standard housing conditions (room 
temperature 24-7 with 12:12 light: dark cycles). Food was 
provided in the form of dry pellets (SARL Production Locale, 
Bouzaréah. Algeria) and water adlibitum. The animal studies 
were conducted after obtaining clearance from Institutional 
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Animal Ethics Committee and the experiments were conducted 
in strict compliance according to ethical principles and 
guidelines provided by Committee for the Purpose of Control 
and Supervision of Experiments on Animals (CPCSEA).  

Phagocytic activity 

Phagocytic activity of reticuloendothelial systems (RES) was assayed 
by carbon clearance test. Phagocytic index was calculated as a rate of 
carbon elimination of reticuloendothelial systems by carbon 
clearance test determined by a reported method (Biozzi et al.,1955). 
Animals were divided into four groups, GI, GII, GIII and GIV. Group I 
(Control) was given by i.p injection 0.9% NaCl (0.5 ml/mouse.), 
groups II, III and IV were administered with different concentrations 
of the Phoenix dactylifera extract (30, 50 and 100 mg/kg) 
respectively. 

After 48 h of i.p injection, Carbon ink suspension was injected via the 
tail vein to each mouse at a dose of 0.1 ml/10g, the mixture 
consisted of black carbon ink 3 ml, saline 4 ml and 3% gelatin 
solution 4 ml. Blood samples (≈14 drops or 25µl) were then 
withdrawn from the retro-orbital plexus at 5 and 15 minutes after 
injection of colloidal carbon ink via an heparin glass capillaries and 
lysed in 0.1% sodium carbonate solution (4ml). The optical density 
was measured spectrophotometrically at 676nm.  

The phagocytic activity is expressed by the phagocytic index K which 
measures all the reticuloendothelial system function in the contact 
with the circulating blood and by corrected phagocytic index α 
which expresses this activity by unit of active weight organs: liver 
and spleen. The clearance rate is expressed as the half-life period of 
the carbon in the blood (t1/2, min) [9].These parameters are 
calculated using the following formulas: 

    

 

 

OD1 and OD2 are the optical densities at time t1 and t2, respectively. 

Glutathione assay (GSH) 

The animals were sacrificed and the liver and spleen dissected and 
weighted immediately in the wet state. 

Preparation of the homogenate 

The weight of 0,5g of the liver was homogenized in 2ml of TBS (Tris 
50 mM, NaCl 150 mM, pH 7.4). Then the homogenates were 
centrifuged at 9000 g for15 min at 4˚C after that the supernatant was 
used for determination of glutathione reduced (GSH). 

Method 

The glutathione reduced content in the liver was measured 
spectrophotometrically by using 5,5′-dithiobis-(2 nitrobenzoic acid) 
(DTNB) as a coloring reagent, following the method of Weckbekeret 
al.,1988 [10]. 

Statistical Analysis 

Results were analyzed for differences between the groups across 
dietary treatments by one –way ANOVA test and Tukey’s multiple 
comparison tests (SPSS version 9).The values of, 

P<0,001, P< 0,01,P< 0,05 were considered to indicate the significant 
levels. 

RESULTS 

The present data showed that there is a significant difference in the 
means for the phagocytic index (K) between groups (NaCl, 30 mg, 50 
mg and 100 mg) P= 0,003 and the group 50 mg has the Highest 
significantly difference from groups (NaCl, 30 mg and 100 mg) at 
P=0,002.This indicates that Phoenix dactylifera enhanced the 
phagocytic activity by stimulating the reticuloendothelial system 
(Figure 1). 

 

Fig. 1: It shows the effect of Phoenix dactylifera extract on 
phagocytic activity. 

 

 

Fig. 2: It shows the effect of Phoenix dactylifera extract on half 
time t1/2 of carbon in blood. 

 

Fig. 3: It shows the Effect of Phoenix dactylifera extract on 
corrected phagocytic index α. 
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As shown in the figure 2, the half time of colloidal carbon was 
decreased significantly between groups P= 0,003 however at the 
concentration of 50mg/kg was faster when it is compared to the 
other groups P= 0,004. 

The results of this study showed that there is a significant difference in 
the means for the corrected phagocytic index α between groups (NaCl, 
30 mg, 50 mg and 100 mg) P= 0,004 and the corrected phagocytic index 
α was increased significantly in groups (30 mg, 50 mg and 100 mg) when 
it is compared to the control group (NaCl) P<0,05 but at the 
concentration of 50mg /kg the corrected phagocytic index α was higher 
than the other groups P= 0,006 (Figure 3). 

The last part of this study showed that there is a significant 
difference in the means for the Glutathione values between groups 
(NaCl, 30 mg, 50 mg and 100 mg) P= 0,002 and the Glutathione 
values was decreased highly and significantly in groups (30 mg, 50 
mg, and 100 mg) when it is compared to the control group (NaCl) 
P<0,05 however the glutathione reduced was lower than the other 
groups P= 0,003 (figure 4). This indicates that the extract liberates 
the glutathione particles from liver and affirms that Phoenix 

dactylifera enhanced the anti-oxidant activity. 

 

 

Fig. 4: It shows the effect of Phoenix dactylifera on Glutathione 
reduced values. 

 

DISCUSSION 

Today, the use (which we can say ‘return to nature’) of traditional 
herbal medicines, herbal health products, pharmaceuticals food 
supplement, cosmetics, etc. is increasing due to the growing 
recognition that natural products are safe, have either no or 
negotiable side effects[11]. 

Some of these plant products are believed to enhance the natural 
resistance of the body to infection, on the basis of their 
constituents like polysaccharides, lectins, saponins and 
flavonoids etc. Some of these stimulate both ‘humoral and cell 
mediated immunity’, while others activate only the cellular 
components of the immune system [12]. Immunostimulatory 
molecules intensify and modify the lymphocyte mediated 
immune response and its duration. Such molecules can, 
therefore, be potentially applied as adjuvants in vaccines and 
allergy preparations [13]. 

The activity was investigated by phagocytic carbon clearance by the 
phagocytic function of the reticuloendothelial system which is 
known to be important in the removal and destruction of pathogenic 
organisms from the tissues and blood [14]. 

Glutathione is a major antioxidant and a vital component of host 
defenses. In addition to protecting against free radical injury, it is 
important in the activation of lymphocytes, critical for the function 
of natural killer cells and lymphocyte-mediated cytotoxicity, and 
may have a role in the protection of neutrophils and macrophages 
against oxidative damage [15]. 

From ages dates are consumed by humans for its beneficial health 
and nutritional values [16]. 

In this study we observed that the animals administered with the 
extract of Phoenix dactylifera stimulates the phagocytic index at 
different concentration. So, this result agrees with those of Gokani et 

al. [17] and Aribi et al [18] who reported that the administration of 
extraction of Clerodendrum phlomidis and Premna integrifolia roots 
and Argania spinosa respectively in the mouse are increased the 
phagocytic index at different concentrations. 

Treatment by the extract of Phoenix dactylifera enhanced the rate of 
carbon clearance from the blood when it is compared to the control 
group. Cells of the reticuloendothelial systems play important role in 
the clearance of particles from the blood stream. When colloidal 
carbon particles in the form of ink are injected directly into the 
systemic circulation, the rate of clearance of carbon from the blood 
by macrophage is increased during the treatment of rats by the 
methanolic extract of Morus Alba Linn (Mulberry) leaves. [19]. Also 
the jam reduces the glutathione particles from liver and affirms that 
Phoenix dactylifera enhanced the glutathione reduced concentration 
and anti-oxidant activity. This result agrees with those of Hasnaoui 
et al [20]. 

CONCLUSION 

In vivo investigations showed that the jam of Phoenix dactylifera at 
concentration of 50mg/kg increased the phagocytic index, corrected 
phagocytic index α and decreased the half time of carbon and the 
concentration of the glutathione reduced. This Immunomodulatory 
effect of Phoenix dactylifera could be attributed to its interesting 
chemical composition. It is essentially characterized by the presence 
of unsaturated fatty acids, antioxidant compounds (Vitamin E-C 
family) and phenolic compounds [21]. 

ACKNOWLEDGEMENT 

The authors are grateful to the DG-RSDT at the MESRS (Ministry of 
Scientific Research, Algeria) for the financial support. I thanks Mr 
Racim Boudjemili for grammar corrections.  

REFERENCES 

1. Wagner H Search for plant derived natural products with 
immunostimulatory activity (recent advances). Pure& Appl. 
Chem 1990; 62 (7): 1217-1222. 

2. Hajra S, Mehta A and Pinkee P Immunostimulation activity of 
methanolic extract of SWIETENIA MAHAGONI seeds. 
International Journal of Pharmacy and Pharmaceutical Sciences 
2012; 4 (1): 442-445. 

3. Upadhaya SN   Therapeutic Potential of Immunomodulatory 
Agents from Plant products. In Benmebarek A, Zerizer S, 
Laggoune S and Kabouche Z   Immunostimulatory activity of 
Stachys mialhesi de Noé. Allergy, Asthma & Clinical 
Immunology 2013; 9 (2): 1-4. 

4. Pastore A, Federici G, Bertini E and Piemonte F Analysis of 
glutathione: implication in redox and detoxification. Clinica 
Chimica Acta 2003; 333: 19–39. 

5. Ensafia A, Karimi-Malehb H and Mallakpour S A new strategy 
for the selective determination of glutathione in the presence of 
nicotinamide adenine dinucleotide (NADH) using a novel 
modified carbonnanotube paste electrode. Colloids and 
Surfaces B: Biointerfaces 2013; 104: 186– 193. 

6. Boukouada M, Yousfi M Phytochemical study of date seeds 
lipids of three fruits (PHOENIX DACTYLIFERA) produced in 
Ouargla. Annales de la Faculté des Sciences et Sciences de 
l'Ingénieur 2009; 1 (3): 1-9. 

7. A. Mohamed D, Y. Al-Okbi S In vivo evaluation of antioxidant 
and anti-inflammatory activity of different extract of date fruits 
in adjuvant arthritis. Polish journal of food and nutrition 
sciences 2004; 13/54 (4): 397–402.  

8. Abedi A, Parviz M, Karimian S M and Rodsari S The Effect of 
Aqueous Extract of Phoenix Dactylifera PollenGrain on 
Sexual Behavior of Male Rats. J Phys Pharm Adv 2012; 2(6): 
235-242. 

9. Biozzi G, Benacerraf B, Halperm BN Effet de la vaccination par 
Plasmodium berghei irradié sur l’activité phagocytaire du 



Zerizer et al. 

Int J Pharm Pharm Sci, Vol 6, Issue 3, 73-76 

76 

système réticuloendothélial au cours de l’infection du rat par ce 
plasmodium. Bull World Health Organ 1970; 42(1): 163–168. 
In Aribi B, Zerizer S and Kabouche Z Immunomodulatory 
activity of ARGANIA SPINOSA seeds. International Journal of 
Pharmacy and Pharmaceutical Sciences2013; 5(3): 488-491. 

10. Rahman I, Kode A and Biswas SK Assay for quantitative 
determination of glutathione and glutathione disulfide levels 
using enzymatic recycling method. Nature Protocols 2006; 
1(6): 3159-3165. 

11. Tilwari A, Shukla NP and Uma Devi P Effect of five medicinal 
plants used in Indian system of medicines on immune function 
in Wistar rats. African Journal of Biotechnology 2011; 10(73): 
16637-16645. 

12. Compton JS and Jones G C Mechanism of Dye Response and 
Interference in the Bradford Protein Assay. Analytical 
Biochemistry1985; 15: 369-374. 

13. Ranta K, Nieminen K S Ekholm F, Poláková M U, Roslund M, 
Saloranta T, Leino R and Savolainen J Evaluation of 
Immunostimulatory Activities of Synthetic Mannose Containing 
Structures Mimicking the β-(1 2)-Linked Cell Wall Mannans of 
Candida albicans. Clinical and Vaccine Immunology 2012; 19 
(11): 1889–1893. 

14. Shergren N JB, Block J and Wolff M S Reticuloendothelial 
System Phagocytic Function in Patients with Hodgkin's Disease. 
Journal Clinical Investigation1967; 46 (5): 855-862. 

15. Hong WR, Rounds J D, Helton SW,K. Robinson M and Wilmore W D 
Glutamine Preserves Liver Glutathione after Lethal Hepatic Injury. 

The Laboratory for Surgical Metabolism and Nutrition, Department 
of Surgery, Brigham and Women's Hospital, Harvard Medical 
School, Boston, Massachusetts 1991; 215 (2): 114-119 

16. Shafi Bhat R and Al-Daihan S Antibacterial properties of 
different cultivars of Phoenix dactylifera L and their 
corresponding protein content. Annals of Biological Research 
2012; 3 (10):4751-4757. 

17. Gokani RH, Lahiri SK, Santani DD and Shah MB Evaluation of 
immunostimulatory activity of Clerodendrum phlomidis and 
Premna integrifolia roots. International Journal of 
Pharmacology 2007; 3 (4): 352-356. 

18. Aribi B, Zerizer S and Kabouche Z Immunomodulatory activity 
of ARGANIA SPINOSA seeds. International Journal of Pharmacy 
and Pharmaceutical Sciences2013; 5(3): 488-491. 

19. Bharani SE, Asad M, Dhamanigi SS and Chandrakala GK 
Immunomodulatory activity of methanolic extract of Morus Alba 
Linn (Mulberry) leaves. Pak. J. Pharm. Sci 2010; 23 (1): 63-68. 

20. Hasnaoui A, Elhoumaizi MA, Borchani C, Attia H and Besbes 
S Physicochemical Characterization and Associated 
Antioxidant Capacity of Fiber Concentrates from Moroccan 
Date Flesh. Int. J Latest Trends Agr. Food Sci2012; 2 (2): 94-
102. 

21. Hasan NS, Amom H Z, Nor AI, Mokhtardin N, Mohd Esa N and 
Azlan A Nutritional composition and in vivo evaluation of the 
antioxidant properties of various date extract (Phoenix 

dactylifera) from Libya. Asian Journal of Clinical Nutrition 
2010; 2(4): 208-214. 

 

 


