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ABSTRACT 
To study the effect of camel milk (Camelus dromedaries) in management of asthma. Camel milk at an oral dose of 33 
ml/kg body weight was evaluated for asthma using milk induced leukocytosis and eosinophilia in mice.Oral 
administration of camel milk (33ml/kg body weight) showed a significant inhibition of milk induced leukocytosis and 
eosinophilia in mice when compared with the control group. It can be concluded that camel milk (Camelus dromedaries) 
may be used in the management of asthma.  
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INTRODUCTION  
In most of Arab countries and in other areas of the world, camel milk (Camelus dromedaries) is used as a 
nourishing drink and is considered as an essential part of the everyday diet. Camel milk is widely 
consumed in Saudi Arabia both as fresh raw milk and as soured milk. Saudi Arabia is rated the second 
world’s biggest camel milk producer after Somalia, with a yearly production of 89,000 tonnes [36].Camel 
milk is slightly saltier than cows’ milk, three times as rich in Vitamin C and is known to be rich in iron, 
unsaturated fatty acids and B vitamins [3].Moreover, the nonprotein-bound amino acids in camel milk are 
easily digested by microorganisms; therefore, camel milk has a higher metabolic activity when used as a 
starter culture preparation[34].The interest and scope for research in the field of camel milk has 
significantly widened in recent years. Camel’s milk is different from other ruminant milk and is an 
excellent source of well-balanced nutrients. It affects the metabolic responses and influences the 
nourishment of specific organs and resistance to several diseases. It is high in protein, minerals, vitamins, 
insulin and low in cholesterol [37]. It is also rich in essential polyunsaturated fatty acids (linoleic acid) 
required for human nutrition. Gorban and Izzeldin, [14].Cardoso et al.[9] proved that, camel milk can be 
consumed by lactose-intolerant peoples due to its non-allergic properties. Moreover, camel milk exhibits 
numerous biological activities such as antihypertensive, antithrombotic, antioxidative, antimicrobial, and 
immune enhancing effects [11, 21, 28]. Asthma is a chronic inflammatory disorder of respiratory system, 
which is characterized by narrowing of airways hyper-responsiveness and changes in the levels of mast 
cells, cytokines, lymphocytes and other related inflammatory cell products [6].Currently, wide ranges of 
anti-asthmatic drugs are available for the treatment of asthma. However, these all are limited to short 
symptomatic relief and causes complex side effects. These adverse effects of synthetic drugs prompting a 
switch over to traditional complementary and alternative medicine [15].Now days, most of the scientists 
around the world look towards the camel milk and the researches upon it became more due to its 

AAddvvaanncceess    

iinn      
BBiioorreesseeaarrcchh  



ABR Vol 6 [2] March 2015 6 | P a g e       ©2015 Society of Education, India 

enormous therapeutic activities in management of different health conditions as it is used traditionally to 
treat jaundice, splenic problems, tuberculosis, diabetes and asthma [1, 21, 27]. Up to this moment, there is 
no scientific literature that shows the exact role of camel milk therapeutic effect to combat asthma. In the 
present study, the antiasthmatic activity of camel milk was studied using milk induced leukocytosis and 
eosinophilia in mice. 
 
MATERIALS AND METHODS 
Animals 
A total of 30 sexually mature 12-week-old male Swiss albino mice, each of which weighed between 25and 
30 g, were obtained from the Animal House of the College of Medicine at Aljouf University. The study 
protocol was approved by the Animal Ethics Committee of Aljouf University in accordance with the 
principles of Declaration of Helsinki. All of the animals were allowed to acclimate to the metal cages 
inside a well-ventilated room for 2 weeks prior to experimentation [12]. The animals were maintained 
under standard laboratory conditions (23°C, 60–70%relative humidity and a 12-hours light/dark cycle), 
fed a diet of standard commercial pellets and given water ad libitum. 
Materials  
Fresh camel milk was obtained commercially from a well known healthy camel farm. All other chemicals 
and reagents used in this experiment were research analytical grade from sigma USA.  
Milkinduced leukocytosis and eosinophilia 
Mice were divided into three groups with ten in each group. Blood samples were collected from retro-
orbital plexus. Group I served as a control and received 1% Tween-80 solution, groups II received camel 
milk 33 ml /kg body weight orally[29]; group III received dexamethasone (50 mg/kg body weighti.p.). All 
the groups were injected 4 mL/kg body weights.c.of boiled cooled milk 30 min after treatments. Total 
leukocyte count was done in each group before administration of test compound and 24 hours after milk 
injection. Blood was sucked in WBC pipette up to mark and further diluted with WBC diluting fluid. 
Pipette was shaken for few seconds and kept aside for 5 min. Neubaur’s chamber was charged with above 
fluid and total leukocyte count was done [35].In addition, eosinophil count was done in each group before 
administration of test compound and 24 hours after milk injection (boiled and cooled). Blood was 
suckedin WBC pipette up to mark and further diluted with eosin solution. The eosin solution facilitates 
destruction of all corpuscles except eosinophil. Pipette was shaken for few seconds and kept aside for 5 
min. Neubaur’s chamber was charged with above fluid and eosinophil count was done. Difference in total 
leukocytes and eosinophil count before and 24 hours after milk injection was calculated [10]. 
Statistical analysis 
The data was expressed as mean ± standard error (SE) and they were analyzed by using (IBM SPSS 
Statistics Version 21 Software for Windows) for statistical significance using one-way ANOVA and Tukey 
HSD for Post Hoc Multiple Comparisons. P<0.05 was considered as statistically significant. 
 
RESULTS 
Effect of camel milk on milk induced leucocytosis in mice.  
Table-1 and figure-1 show a maximum increase in the difference of leukocytes count (4040.2±86.37) in 
control group 24 hours after administration of milk (4 mL/kg, s.c). The group of mice pretreated with 
camel milk 33 ml/kg orally(2235.6 ± 55.11) show a statistically significant (P< 0.001)inhibition of milk 
induced leucocytosis 24 hours after treatment when compared with the control group. Also, the group of 
mice pretreated with i.p. dexamethasone 50 mg/kg (1655.2 ± 28.69) show a statistically 
significant(P<0.001)inhibition of milk induced leucocytosis 24 hours after treatment when compared 
with the control group. 
Effect of camel milk on milk induced eosinophilia in mice 
Table-2 and figure-2 show a maximum increase in the difference of eosinophil count (256.6 ± 9.64) in 
control group 24 hours after administration of milk (4 mL/kg, s.c). The group of mice pretreated with 
camel milk 33 ml/kg orally(118.8 ± 4.61) show a statistically significant (P< 0.001)inhibition of milk 
induced eosinophilia 24 hours after treatment when compared with the control group. Also, the group of 
mice pretreated with i.p. dexamethasone 50 mg/kg(86.6 ± 1.74) show a statistically 
significant(P<0.001)inhibition of milk induced eosinophilia 24 hours after treatment when compared 
with the control group. 
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Table-1: Effect of camel milk on milk induced leucocytosis in mice. 
 

Groups 
Difference in Leukocyte count (/mm3)between 

that before and 24 hours after milk injection 
Control group (1% Tween-80 
solution and s.c. milk 4 mL/kg) 

4040.2 ± 86.37 

Camel milk treated group (oral 
camel milk 33 ml/kg and s.c. milk 4 

mL/kg) 

2235.6 ± 55.11* 

Dexamethasone treated group 
(i.p. dexamethasone 50 mg/kg and 

s.c. milk 4 mL/kg) 

1655.2 ± 28.69* 

Data represent Mean ± SE  * P< 0.001 compared with control group (1% tween-80 solution and s.c. milk 4 
ml/kg) 

 
Figure-1: Effect of camel milk on milk induced leucocytosis in mice. 

 
Data represent Mean ± SE.    * P< 0.001 compared with control group (1% tween-80 solution and s.c. milk 

4 ml/kg). 
 

Table-2: Effect of camel milk on milk induced Eosinophilia in mice 
 

Groups 
 

Difference in eosinophil count 
(/mm3)between that before and 24 

hours after milk injection 
Control group (1% Tween-80 solution and s.c. 

milk 4 mL/kg) 
256.6 ± 9.64 

Camel milk treated group (oral camel milk 33 
ml/kg and s.c. milk 4 mL/kg) 

118.8 ± 4.61* 

Dexamethasone treated group (i.p. 
dexamethasone 50 mg/kg and s.c. milk 4 mL/kg) 

86.6 ± 1.74* 

Data represent Mean ± SE.  * P< 0.001 compared with control group (1% tween-80 solution and s.c. milk 4 
ml/kg) 
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Figure-2: Effect of camel milk on milk induced eosinophilia in mice 

 
Data represent Mean ± SE.   * P< 0.001 compared with control group (1% tween-80 solution and s.c. milk 

4 ml/kg) 
DISCUSSION  
In the present study, camel milk at a dose of (33 ml/kg, orally) was evaluated for management of asthma 
using milk induced leukocytosis and eosinophilia in mice. Physical and chemical stressors such as trauma, 
polluted air exposure, radiation etc. has been reported to concurrently produce immunodeficiency and 
oxidative stress. Suppression of immunity takes place due to exposure to polluted air and leads to 
respiratory diseases. Reactive nitrogen and oxygen species damages airways and play a role in 
pathophysiology of asthma. So, a drug having antistress activity induces a state of non-specific increased 
resistance against a variety of stress [18]. Asthma involves various types of mediator in pathology. It was 
demonstrated that parental administration of milk produces a marked increase in the leukocytes and 
eosinophils count after 24 hours of its administration [5, 32] and this stressful condition can be made 
normalized by administration of an antistress or adaptogenic drug [33]. Furthermore, leukocytes during 
asthmatic inflammation release the inflammatory mediators like cytokines, histamine, and major basic 
protein, which promote the ongoing of inflammation [7]. The infiltration of leukocytes potentiates the 
inflammatory process by the release of reactive oxygen species into the surrounding tissue, resulting in 
increased oxidative stress [25] and associated with many pathogenic features of asthma [24]. In the 
present study, we observed that leukocyte count was decreased in mice pretreated with camel milk at a 
dose of (33 ml/kg, orally) significantly as compared to control group. Result suggests that camel milk 
decreases milk induced leukocyte count by normalizing oxidative stress. The antioxidant activity of camel 
milk is mainly due to the presence of high concentrations of vitamins A, B2, C and E and also it is very rich 
in magnesium and other trace elements, zinc and selenium [13, 17, 18, 22, 37, and 38]. Also, the 
magnesium which is present in high concentration in camel milk protects the cell against damage from 
oxyradicals and assists in the absorption and metabolism of vitamins B,C and E, which play a big role in 
cell protection from free radicals by functioning as antioxidants [4]. Moreover, the high mineral content in 
camel milk (sodium, potassium, iron, zinc, copper and magnesium) as well as the high vitamin C content 
act as antioxidants, thereby removing free radicals, which may provide a stress free situation to the mice 
[2]. Eosinophils are thought to mediate inflammatory and cytotoxic events associated with allergic 
disorders, including bronchial asthma, rhinitis and urticaria. The eosinophilic response has been 
identified as a key alteration in the pathogenesis of asthma and other allergic diseases [23]. Most of the 
asthmatic conditions including allergic and non allergic asthmatic have the feature of bronchial 
eosinophilia [31]. An abnormal increase in peripheral eosinophil to more than 4% of total leukocyte count 
is termed as eosinophilia. In asthmatic patient there is an increase in eosinophil count and mucus 
hypersecretion and airway hyperreactivity were stimulated [26]. The type-I hypersensitivity reaction 
leads to the development of edema, vascular dilation and eosinophilic infiltration [9]. Eosinophils 
infiltrating the airway also have an effect on mucus secretion by epithelial goblet cells [31].The mediators 
secreted by eosinophilssuch as tumor necrosis factor, eosinophil-derived neurotoxin, eosinophil cationic 
protein, and prostaglandin are responsible for shedding of epithelium, bronchoconstriction and 
promotion of inflammation in respiratory tract [8]. Also, eosinophils release toxic basic proteins and lipid 
mediators such as cysteinylleukotrienes that cause bronchial epithelial damage and airflow obstruction. 
Eosinophil-selective cytokines and chemokines including interleukin (IL)-5, eotaxin and RANTES may 
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represent targets for novel asthma therapies [30]. Subcutaneous administration of boiled and cooled milk 
causes eosinophil degranulation leading to the allergic inflammation such as cow’s milk allergy conditions 
[16]. In our study, it was observed that mice pretreated with camel milk at a dose of (33 ml/kg, orally) 
show a significant decrease in milk induced eosinophil count as compared with the control. This probably 
indicates the camel milk may helps to reduce type I hypersensitivity in asthma. This is supported by 
Cardoso et al.[9] who proved that, camel milk can be consumed by lactose-intolerant people due to its 
non-allergic properties. 
 
CONCLUSION 
This is the first research study to screen the antiallergic activity of the camel milk against milk induced 
leucocytosis and eosinophilia in mice, whereas, the traditional medicine use of camel milk as a remedy for 
asthma in this region. Our studies results conclude that camel milk has antiasthmatic activity against milk 
induced leucocytosis and eosinophilia. Further working is going on various asthmatic models to evaluate 
its efficacy in the management of asthma.  
 
COMPETING INTERESTS 
The authors have declared that no competing interest exists. 
 
ACKNOWLEDGEMENTS 
We would like to express our deepest thanks to Aljouf University (Saudi Arabia) for financial support 
which made this study possible. (Research Project No 33/98). 
 
REFERENCES 
1. Agrawal RP, Budania S, Sharma P, Gupta R, Kochar DK, et al. (2007) Zero prevalence of diabetes in camel milk 

consuming Raica community of northwest Rajasthan, India. Diabetes Res ClinPract 76: 290-296. 
2. Al-Attas AS (2008): Determination of Essential Elements in Milk and Urine of Camel and in Nigella sativa Seeds. 

Arabian J. Chem, 1(2): 123-129. 
3. Badkook and Maha M (2013): Fermented Camel Milk Reduces Inflammation in Rats Fed a High-Fat Diet. 

International Journal of Health Sciences & Research Vol.3; Issue: 7. 
4. Barbagallo M (1999): Effects of vitamin E and glutathione on glucose metabolism: Role of magnesim. 

Hypertension 34:1002-1006. 
5. Bhargava KP and Singh N (1981): Antistress activity of Ocimum sanctum (linn). Indian  J. Med. Res. 73: 443-445. 
6. Bousquet J, Bousquet PJ, Godard P and Daures JP (2005): The public health implications of asthma. Bull World 

Health Organ 83: 548-554. 
7. Brekhman LI and Dardymov IV (1969): New specific substance of plant origin, which increases nonspecific 

resistance. Ann Rev Pharmacol  9: 419-428. 
8. Brigden ML (1999): Eosinophilia. Postgrad Med3: 105 - 115. 
9. Cardoso RR, Santos RM, Cardoso CR and Carvalho MO (2010): Consumption of camel’s milk by patients 

intolerant to lactose. A preliminary study. Rev. Alerg.Mex. 57 (1), 26–32. 
10. Dnyaneshwar JT and Ravindra YP (2012): Effect of Abrusprecatoriusleaves on milk induced leukocytosis and 

eosinophilia in the management of asthma. Asian Pacific Journal of Tropical Biomedicine S40-S42. 
11. FitzGerald RJ and Meisel H (2000): Milk protein derived inhibitors of angiotensin-Iconverting enzyme. Br. J. Nutr. 

84, 33–37. 
12. Gamal B (2013): Camel whey protein enhances diabetic wound healing in a streptozotocin-induced diabetic 

mouse model: the critical role of β-Defensin-1, -2 and -3 Lipids in Health and Disease 12:46. 
13. Goeptar AR, Koeman JH, Van Boekel MA and Alink GM (1997): Impact of digestion on the antimutagenic activity 

of the milk protein casein. Nutr Res 17: 1363-1379. 
14. Gorban AM and Izzeldin OM (2001): Fatty acids and lipids of camel milk and colostrums. Int. J. Food Sci. Nutr. 52, 

283–287. 
15. Govindan S, Viswanathan S, Vijayasekaran V, et al. (1999): A pilot study on the clinical efficacy of 

Solanumxanthocarpum and Solanumtrilobatum in bronchial asthma. J Ethnopharmacol 66:205-10. 
16. Horn BR, Robin ED, Theodore J and Van A (1975): Total eosinophil count in the management of bronchial 

asthma. New Eng. J. Med. 292: 1152-5. 
17. Ianãs O, Olinescu R, Bãdescu I, Simionescu L and Popovici D (1995): The influence of ‘‘selenium organicum’’ upon 

the hepatic function of carbon tetrachloride poisoned rats. J. Int. Med. 33, 113–120  
18. Joharapurkar AA, Deode NM, Zambad SP and Umathe SN (2003): Immunomodulatory effect of alcoholic extract 

of Rubiacordifolia Linn. Ind Drug 40: 179 - 181. 
19. Justice JP, McGary MP, Lee NA and Lee JJ (2003): Ablation of eosinophils leads to a reduction of allergen-induced 

pulmonary pathology. Am J Physio Lung Cell MolPhysiol 284: 169 -178. 
20. Knoess KH (1979): Milk production of the dromedary. In: Proceeding of the IFS Symposium Camels, Sudan, pp. 

201–214. 
21. Kohonen H and Pihlanto A (2003): Milk protein-derived bioactive peptides-novel opportunities for health 

promotion. IDF Bull.363:17–26. 

Bakhaat et al 
 



ABR Vol 6 [2] March 2015 10 | P a g e       ©2015 Society of Education, India 

22. Konuspayeva G, Serikbayeva A, Loiseau G, Narmuratova M and Faye B (2004): In: Bernard, Faye, Palmated, 
Esenov (Eds.). Desertification Combat and Food Safety: The Added Value of Camel Producers. IOS Press, 
Amisterdam, Ashgabad, Turkmenistan: 158-167. 

23. Kroegel C, Warner JC, Virchow JR and Matthys H (1994): Pulmonary immune cells in health and disease: the 
eosinophil leukocyte (Part II). EurRespirJ 7: 743 - 760. 

24. MacNee W, Rahman I (2001): Is oxidative stress central to the pathogenesis of chronic obstructive pulmonary 
disease? Trends Mol Med 7: 55-62. 

25. Nadeem A, Chhabra SK, Masood A and Raj HG (2003): Increased oxidative stress and altered levels of 
antioxidants in asthma. J Allergy ClinImmunol 111: 72-78. 

26. Oliver N, Gerald H and Gert K (2003): Immunological and clinical changes in allergic asthmatics following 
treatment with omalizumab. Int Arch Allergy Immunol 131: 46-52. 

27. Rao MB, Gupta RC and Dastur NN (1970): Camels’ milk and milk products. Ind. J. Dairy Sci. 23, 71–78. 
28. Saltanat H, Li H, Xu Y, Wang J, Liu F and Geng XH (2009): The influences of camel milk on the immune response 

of chronic hepatitis B patients. Xi Bao Yu Fen ZiMian Yi XueZaZhi 25 (5), 431–433. 
29. Salwa MQ and LinaK (2010):Antigenotoxic and anticytotoxic effect of camel milk in mice treated with cisplatin 

Saudi Journal of Biological Sciences 17: 159–166. 
30. Sampson (2000): The role of eosinophils and neutrophils in inflammation. ClinExpAllerg 30: 22 - 27. 
31. Shimizu T, Shimizu S, Hattori R and Majima Y (2003): A mechanism of antigeninduced goblet cell degranulation 

in the nasal epithelium of sensitized rats. J Allergy ClinImmunol112: 119-125. 
32. Soman I, Mengi SA, Kasture SB (2004): Effect of leaves of Buteafrondosa on stress, anxiety, and cognition in rats. 

PharmacolBiochemBehav; 79 (1): 11-16. 
33. Sunil N, Surekha B, Vipul D and Anuja P (2011): Effects of Punicagranatum on milk-induced leucocytosis and 

eosinophilia in mice. BolLatinoam Caribe Plant Med Aromat 10(3): 222 – 227. 
34. Taha NM and Kielwein G (2005): Studies on the nitrogen distribution and content of peptide-bound and free 

amino acids in camel, buffalo and ass milk. Milchwissenschaft 43:633–636.  
35. Taur DJ, Nirmal SA, Patil R and Kharya M (2007): Antistress and antiallergic effects of Ficusbengalensisbark in 

asthma. Nat Prod Res21: 1266 - 1270. 
36. www.FAO.org (2013): FAO’s Animal Production and Health Division: Milk and Dairy Products. Agriculture and 

Consumer Protection Department.  
37. Yousef MI (2004): Aluminum-induced changes in hematobiochemical parameters, lipid peroxidation and enzyme 

activities of male rabbits: protective role of ascorbic acid. Toxicology 199, 47–57. 
38. Zhang H, Yao J, Zhao D, Liu H, Li J and Guo M (2005): Changes in chemical composition of Alxabactrian camel milk 

during lactation. J. Dairy Sci. 88 (10), 3402–3410. 

 
 


