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ABSTRACT
Overwhelming demand on the camel milk has considered camel mammary glands as an important organ. 

However, poor research of the camel mammary glands immune system is considered major obstacle in 

improving the camel welfare. The cellular population of camel milk at the mid-lactation was exploited using 

overlapping reactive antibodies. The CD markers and adhesion molecules, CD3+, CD8+, WC + 1+, CD62L, 

CD11b/c (MAC-1)and the LPAM-1 were studied with flow cytometer. The high expression of CD3+, CD8+, 

WC+1+ and LPAM-1 was detected in all of the examined samples. The CD62L, CD11b/c expression were not 
detected consistently. The cross reacted antibodies with camel CD markers have revealed interesting 

overview of the nature of the cellular activities in the camel mammary glands at the lactation period. The 

level of CD8+ cells is in parallel with the findings at the cattle mammary glands. The high level of WC + 1+ γδ 
cells in camel milk, despite the stage of the lactation and age, could indicate their significant role in the 

immunity of the camel mammary glands. The expression of the LPAM-1 on the lymphocytes has provided 

further support to the notion that the lymphocytes trafficking to the camel mammary glands could be of 

mucosal nature. 

KEYWORDS
Camel; Mammary Glands; Wc1; Cd8; Lymphocyte Trafficking; Lactation 

Cite this paper
K. T. Al-Mohammed Salem, F. A. Badi, A. I. Al Haroon and A. M. Alluwaim, "The Cellular Populations of Normal 

Camel (Camelus dromedaries) Milk," Open Journal of Veterinary Medicine, Vol. 2 No. 4, 2012, pp. 262-265. doi: 

10.4236/ojvm.2012.24042.  

References

OPEN   ACCESS

[1] M. Breulmann, B. Boer, U. Wernery, R. Wernery, H. El Shaer, G. Alhadrami, D. Gallacher, J. Peacock, A. 

S. Chaudhary, G. Brown and J. Norton, “The Camel from Tradition To Modern Times,” The United 

Nations Educational, Scientific and Cultural Organization Office, Doha, 2007. 

[2] Food and Agriculture Organization, “Milking the Camel,” 2008. 

http://www.fao.org/AG/AGAINFO/themes/en/dairy/camel.html 

[3] A. Saalmüller, J. K. Lunney, C. Daubenberger, W. Davis, U. Fischer, T. W. Gobel, P. Griebel, E. 

Hollemweguer, T. L. R. Meister, H. S. K. Sestak, P. Sopp, F. Steinbach, X.-W. Wu and B. Aasted, 

“Summary of the Animal Homologue Section of HLDA8,” Cellular Immunology, Vol. 236, No. 1-2, 

2005, pp. 51-58. 

[4] A. A. Mosaad, A. R. Elbagory, A. Khalid, M. W. Waters, A. Tibary, M. J. Hamilton and W. Davis, 

“Identification of Monoclonal Antibody Reactions for Use in the Study of the Immune Response to 

Infectious Agents in Camel and Water Buffalo,” Journal of Camel Practice and Research, Vol. 13, No. 

2, 2006, pp. 91-101. 

[5] K. T. Al-Mohammed Salem, S. Y. Al Ramadan and A. M. Alluwaimi, “Adhesion Molecules and the 

Cellular Population of the Normal Camel (Camelus dromedaries) Mammary Glands,” The Open 

Veterinary Science Journal, Vol. 6, 2012, pp. 15-22. 

OJVM Subscription

Most popular papers in OJVM

About OJVM News

Frequently Asked Questions

Recommend to Peers

Recommend to Library

Contact Us

Downloads: 9,960 

Visits: 65,067 

Sponsors >>



[6] K. Asai, K. Kai, Rikiishi, S. Sugawara, Y. Maruyama, T. Yamaguchi, M. Ohta and K. Kumagai, “Variation 

in CD4+ T Lymphocyte Subpopulations in Bovine Mammary Gland Secretions during Lactating and 

Non-Lactating Periods,” Veterinary Immunology and Immunopathology, Vol. 65, No. 1, 1998, pp. 51-

61. doi:10.1016/S0165-2427(98)00176-7 

[7] G. R. Leitner, O. Eligulashvily, S. Krifucks and A. Saran, “Immune Cell Differentiation in Mammary 

Gland Tissues and Milk of Cows Chronically Infected with Staphylococcus Aureus,” Journal of 

Veterinary Medicine B, Vol. 50, No. 1, 2003, pp. 45-52. doi:10.1046/j.1439-0450.2003.00602.x 

[8] M. J. Paape, K. Shaver-Weaver, A. V. Capuco, K. V. Vanoostveldt and C. Burvenich, “Immune 

Surveillance of Mammary Tissue by Phagocytic Cells,” In: J. A. Mol and R. A. Clegg, Eds., Biology of 

the Mammary Gland, Advances in Experimental Medicine and Biology, Vol. 480, 1990, pp. 259-278. 

doi:10.1007/0-306-46832-8_31 

[9] C. Chen, C. T. A. Herzig, J. C. Telfer and C. L. Baldwin, “Antigenic Basis of Diversity in the T Cell Co-

Receptor WC1 Family,” Molecular Immunology, Vol. 46, No. 13, 2009, pp. 2565-2575. 

doi:10.1016/j.molimm.2009.05.010 

[10] A. N.Rogers, D. G.Vanburen, E. E. Hedblom, M. E. Tilahun, J. C. Telfer and C. L. Baldwin, “γδT Cell 

Function Varies with the Expressed WC1Coreceptor,” Journal of Immunology.Vol.174, No. 6, 2005, 

pp. 3386-3393. 

[11] Y. H. Chiena and M. Bonneville, “Gamma Delta T Cell Receptors,” Cellular and Molecular Life Science. 

Vol. 63, No. 18, 2006, pp. 2089-2094. doi:10.1007/s00018-006-6020-z 

[12] N. D. Machugh, J. K. Mburu, M. J. Carolt, C. R. Wyatt, A. Ordenjj and W. C. Davis, “Identification of 

Two Distinct Subsets of Bovine Cells with Unique Cell Surface Phenotype and Tissue Distribution,” 

Immunology, Vol. 92, No. 3, 1997, pp. 340-345. doi:10.1046/j.1365-2567.1997.00350.x 

[13] E. Wilson, J. F. Hedges, E. C. Butcher, M. M. Briskin and A. Jutila, “Bovine γδT Cell Subsets Express 

Distinct Patterns of Chemokine Responsiveness and Adhesion Molecules: A Mechanism for Tissue-

Specific cd T Cell Subset Accumulation,” Journal of Immunology, Vol. 169, No. 9, 2002, pp. 4970-

4975. 

[14] C. Van Kampen, B. A. Mallard and B. N. Wilkie, “Adhesion Molecules and Lymphocyte Subsets in Milk 

and Blood of Periparturient Holstein Cows,” Veterinary Immunology and Immunopathology, Vol. 69, 

No. 1, 1999, pp. 23-32. doi:10.1016/S0165-2427(99)00034-3 

[15] M. E. Kehrli and J. A. Harp, “Immunity in the Mammary Gland,” Veterinary Clinic of North America: 

Food Animal Practice, Vol. 17, No. 3, 2001, pp. 495-516. 

Home | About SCIRP | Sitemap | Contact Us

Copyright © 2006-2013 Scientific Research Publishing Inc. All rights reserved. 


