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Glycobiology is a relatively new field of study in the world of science. Recently discoveries in the field of
Glycobiology reveal the critical role of mannans in the mechanisms of immunity. This paper defines a
fundamental pathway of innate immunity and describes the strategic role of mannans at each stage of this
pathway. 1,3,4,5
By studying current research, we can distinguish three steps of a basic, acute pathway of immunity. We can
demonstrate the event of the critical role of mannans through the functions of mannan/mannose binding protein
(MBP) in the work of acute phase reactors, and then through the functions of the macrophage mannose
receptors (MMR) in the dominant responses of the macrophage. Each of these critical pathways will show
through the healthy working of the immune system. Each step of this process could be dangerously threatened
by a lack of sufficient mannan molecules. This study points to the significance of this research showing that
natural plant molecules can supply functional mannans. Mannan saccharides are abundant in high levels in
certain plant species, such as Aloe Vera. The implications are clear. Natural plant molecules found in Aloe Vera
offer answers to improving our immune system and our overall health. 2,6
The powers of the immune system were demonstrated, in the 19th century, by Dr Cooley, cured sarcomas in
animals by injecting them with extracts of E-Coli. Later, a complex of lipomannan saccharides (LPS) were
identified as the source of signals activating this intense immune inflammatory response. Today, LPS signals
are also known as Cooley’s endotoxin. 7,8
In the 20th century, a source of immune signals and activation are revealed in extracts of natural plant
molecules. The source of this immune stimulus was identified as a complex sugar molecular known as
glucomannan saccharides. High concentrations of mannan saccharides are available in the gel of Aloe plants.
Laboratory studies show the effects of glucomannan saccharides signals as they activate the immune response
through increased expressions of interleukin-1, interleuken-6, and tumor necrosis factor. Research confirms that
mannan saccharides serve as “actogens signal” which alert acute responses of the immune system. 14,
Next, mannans play a critical role in the acute response phase of innate immunity. A surge of blood chemistries
called acute phase reactors initiate the first wave of defense against foreign or non-self molecules that threaten
the body. In the first hours of immune defense, mannan binding proteins (MBP) are released by the liver in high
concentrations. This stimulates a chain of chemicals that directly kill microbes or coat their membranes with
opsin to enhance later phagocytosis. MBP in the presence of compliments constitutes a primal route of a basic
immune defense. Crystallography and new techniques of analysis describe the geometric configuration of the
MBP structure. Its chromosomal source, its genetic region of organization, its architecture, and the routes of its
interactions are clearly defined and documented. 5,11,12,13,
The two processes of acute signal and acute response activate the innate immune system whenever a palatable
threat to the body is recognized. However, the pathway of immunity includes a further ongoing response of a
defensive nature. Research in the latter half of the 20th century has focused on the role of the macrophage acting
both as a primary killer of pathogens, itself, and as commander in chief of the cellular and humoral immune
army. 13,14,15,16,
Using its remarkable diversity, expertise, and skills, the activated macrophage patrols and orchestrates the
ongoing defense of all tissues. The macrophage includes three distinct types of mannan/mannose binding1

receptors known as LPS, mannose binding-receptors (MMR) and a class of seven transmembrane receptors.
Combinations of macrophage membrane receptors dock with a broad array of initial mannan receptors found on
B cells, immununglobulins, and complements.
As alarm signals accumulate in intensity, the levels of acute immune responses increase in intensity. The
macrophage, itself, is especially sensitive to the level of danger signals. A progressive increase of alarm signals
activates the macrophage. Distinct functional states of alert are primed macrophages, antigen presentation, and
cytokine expression. Considerable research demonstrates that a high level of mannan signals activate a high
state of macrophage function, which presents antigens to incite T lymphocytes and the releases intense
defensive cytokines, especially IL-1, IL-6, and tumor necrosis factor (TNF). 9,17,18,19,
The evidence that mannan molecules are essential in the function of the immune system becomes ever clearer
when mannans fail to present in their natural physiology. For example, injections of high levels of LPS endotoxin can induce extreme inflammatory host reactions of lethal septic shock. 7,8,9
Too few functional signals lead to a variety of pathological conditions resulting from genetic disorders.
Inheritable mannan related carbohydrate-deficient glycoprotein syndromes tend to cause multi system diseases,
typically with major nervous system disabilities. One type of mannan genetic defects is deficient glycoprotein
syndromes tend to cause multi system diseases, typically with major nervous system disabilities. One type of
mannan genetic defects is described as a flawed, lectin-recognition and defective opsins in the alternativecomplement pathways. These genetic dysfunctions markedly impair defenses of newborns who suffer a high
mortality rate during their first 2 years. Low serum levels of mannan binding protein are found in other familial
diseases of vulnerability to infections. 32-34
In general, however, dietary mannan supplements from plant molecules appear to be handled in our bodies, in a
controlled fashion at a natural level of signals and functions.
A number of recent studies demonstrate enhanced benefits of mannan saccharides. Research studies, presented
in a series of legal patents, offer evidence of possible benefits of mannan associated in the defense against a
broad array of illnesses including bacteria, viral, fungal, parasitic, auto immune and many other chronic type
health disorders. Mannan saccharides augmentation has successfully passed, Phase I and II of FDA testing. In
fact, the clinical benefits of aloe mannan saccharides have proved so significant that the USDA in the
management of oral lesions now accepts aloe mannan saccharides. 38
Tracing mannans through a primal, fundamental pathway of immunity is the beginning of the first chapter of a
script about their potential benefits in the future of our health care.
Mannans operate at the ground level of our own well-being. Glycoproteins of stem cell fibroblasts direct the
synthesis of complex mannans to build connective tissue of the matrix, covering virtually every tissue of the
body. With mannans molecules synthesized with specific proteins and lipids to build glycoprotein and
lipoprotein used in intracellular organelles of every cell of our body. Mannans are uniquely absorbed into our
digestive tract through efficient energy driven pinocytosis. In contrast to the majority of carbohydrates that are
easily absorbed, the chains of mannan saccharides are ingested intact by distinctive membrane endocytosis.
Compared to monomer hexose sugars such as glucose or xylose, mannose is absorbed preferentially, faster.
Compared to other sugars, mannans are contained in our tissues far, far longer. With mannans uniquely
conserved by our genes assign, one gene dedicated to the mannan monomer structure, one gene dedicated to the
dimmer structure, and so on. By specific enzymes mannans are transported, sorted, and recycled for metabolic
renewal. Combined with phosphate, intercellular mannans are selectively switched; mutations and defective
mannan enzymes drive dysfunctions of recognition, absorption, transference, traffic sorting mechanisms, and
more. 34-39
2

GLYCOBIOLOGY REVIEWS
1.
2.
3.
4.
5.
6.

Mini Review – Glycosylation and the immune system, P.M. Rudd, M.R. Wormald and R.A. Dwek (1999) Trends in Glycoscience and
Glycotechnology,11,1-21 Abstract
Biological importance of glycosylation, R. A. Dwek (1998) Developments in Biological Standardization, 96, 43-47
Glycobiology, 1998 Mar., 8:3, 285-95 Abstract
Glycobiology, a quantum leap in carbohydrate chemistry, R. A. Dwek (1996) Quantum Leaps in Biochem.,2, 153-202
Glycobiology. Towards understanding the function of sugars, R.A. Dwek (1996) Chemical Reviews, 96, 683-720. Full Text
Evolving views of protein glycosylation. K. Drickamer and M.E. Taylor (1998) TIBS,23,321-324 Full Text

IMMUNE MECHANISMS
7.

MOLECULAR CELL BIOLOGY, Harvey Lodish, Arnold Berk, S. Lawrence Zipursky, Paul Matsudaira, David Baltimore, and James E.
Darnell, W. H. Freeman and Company, 1999
8. THE CELL: A MOLECULAR APPROACH: Jeffery M. Cooper, ASM Press, 1997
9. CELLULAR AND MOLECULAR IMMUNOLOGY: W. Abul, K. Abbas, Andrew H. Lichtman, and Jordan S. Pober, B. Saunders
Company, 2000
10. MEDICAL BIOLOGY AND IMMUNOLOGY: EXAMINATION AND BOARD REVIEW: Warren E Livingston, MD, PhD, and Ernest
Jawetz, MD, PhD, Appleton and Lange, 1989.
11. Structural analysis of monosaccharide recognition by rat liver mannose binding protein: K. S. Ng, K. Drickamer and W. I. Weis (1996) J.
Bio Chem., 269, 28405-28413
12. Taylor, Drickamer: Molecular determinants of oligomer formation and complement fixation in mannose binding proteins, R. Wallis and K.
Drickamer (1999) J. Bio Chem., 274,3580-3589

MACROPHAGE
13. Characterization of Ligand Binding to a Carbohydrate Recognition domain of the Macrophage Mannose Receptor: N. P. Mullin, K. T. Hall
and M. E. Taylor (1994) J. Bio Chem, 269,28405-28413

14. Stuart RW, Lefkowitz DL, Lincoln JA, Howard K, Gelderman MP, Lefkowitz SS. Up regulation of phagocytosis and candidieidal activity
of macrophages exposed to the immunostimulant acemannan Int J Immunopharmacol 1997, 19,75-82

15. Recognition of complex carbohydrates by the macrophage mannose receptor: M. E. Taylor (1993) Bio Chem. Soc. Trans., 21,467-474
16. Carbohydrate – recognition proteins of macrophages and related cells: M. E. Taylor (1995) Blood Cell Biochemistry, 5
MANNAN/ MANNOSE ACTIVATION
17. Womble D., Helderman JH, Enhancement of allo-responsiveness of human lymphocytes by acemannan (Carrisyn)
International Journal of Immunopharmacolgy, 1988, 10 (8): 967-974.
18. Marshall GD, Gibbons AS, Parnell LS. Human Cytokines Induced by Acemannan. American Academy of Allergy and
Immunology 1993
19. Mechanism of lignin’s binding to E – and P – selecting analyzed using selectin/ mannose binding protein chimeras. D.
Torgerson, N.P. Mullin and K. Drickamer (1998) J. Biol. Chem., 273. 6254-6261. [Full Text]
MANNANS/MANNOSE SYNTHSIS
20. Mini-review – Glycoproteins: glycan presentation and protein fold stability. M.R. Wormand and R.A. Dwek (1999) Structure, 7, R155R160

21. Building Blocks for Solid-Phase Glycopeptides Synthesis: 2-Acetamibo-2deoxy-b D-glycosides of F moecSerOH and F moe ThOH, G.
Arsequell, L. Kripper, S. Y. C. Wong and R.A. Dwek (1994) J. Chem Soc. Chem. Comm., 20,2382-2384

22. Introduction of selectin – like binding specificity into a homologous mannose – binding protein. O. Blanck, S. I. Iobst, C. Gabel and K.
Drickamer (1996) J. Biol. Chem., 271, 7289-7292. [Full Text]

23. Kemp MC, Chinnah AD, McAnalley BH, Carpenter, RH McDaniel. Effect (s) of acemannan (Carrisyn) on the replication of enveloped
viruses. Houston, Texas, September 1989. Twenty-Ninth Interscience Conferences on Antimicrobial Agents and Chemotherapy. Abstract
505
24. Alton G., Kjaergaard S., Etchison JR, Skovby F., Freeze HH. Oral ingestion of mannose elevates blood mannose levels: a first step towards
a potent carbohydrate- deficient glycoprotein syndrome type 1. Biochem Molecules Medical 1997 Apr., 60 (2) :127-33

3

25. Womble D., Helderman JH, Alton G., Hasilik M., Nichues R., Panneerselvam K., Etchison JR, Fana F., Freeze HH,: Direct Utilization of
mannose for mammalian glycoprotein biosynthesis. Glycobiology, 1998 Mar. 8 (3): 285-95
MANNAN/MANNOSE LECTINS

26. The C – type lectin super family in the immune system. W.I. Weis and M.E. Taylor and K. Drickamer (1998) Immuno Revoltion, 163, 1927.
28.
29.
30.
31.
32.

34 [ Abstract ]
Structural basis of lectin – carbohydrate recognition. W.I. Weis and K. Drickamer (1996) Ann. Revolution BioChem., 65, 441-473
Increasing diversity of animal lectin structures: K. Drickamer (1995) Curr. Opin. Struct. Biol., 5,612-616
Multiplicity of lectin – carbohydrate interactions: K. Drickamer (1995) Structural Biology. 2, 437-439
Lectin – Carbohydrate Interactions in Disease: T- Cell Recognition of IgA and IgD, Mannose Binding Protein Recognition of IgGO
Ca2+ Dependent sugar recognition by animal lectins: K. Drickamer (1996) Biochem Soc. Trans., 24, 146-150
Binding of Sugar Ligands to Ca2+ - Dependant Animal Lectins: I. Analysis of mannose binding by site – directed mutagensis and NMR

MANNAN/MANNOSE DISEASE

33. .Carbohydrate – deficient glycoprotein syndrome type 1b. Phosphomannose isomerasmannose therapy. J. Clin Invest. 1998 Apr. 1: 101 (7):
1414-20

34. Metabolic effects of glucose, mannose, galactose, and fructose in man. Ganda OP, Soeldner JS, Gleason RE, Cleator IG, Reynolds C.,. J.
Clin. Endocrinol Metabolism 1997 Oct. 49 (4): 616-22
MANNAN/MANNOSE LABORATORY

35. Exploring functions for glycosylation in host defense using novel oligosaccharides sequencing technology. P.M. Rudd,
M.R. Wormaid, and R.A. Dwek (1999) In “Proteome and protein analysis”. Pp 321-339, ed R.M. Kamp D. Kyriakidis and
T. Choli-Papadopoulou (Springer-Verlag).

36. Oligosaccharides sequencing technology.
P.M. Rudd, G.R. Guile, B. Kuster, D.J. Harvey, G. Opdenakker and R.A. Dwek (1997) Nature, 338, 205-208. (Full text)

37. Effect of structure on the signal strength of oligosaccharides in matrix – assisted laser de-sorption/ionization mass spectrometry on time –
of – flight and magnetic sector instruments. T.J.P. Naven and D.J. Harvey (1996) Rapid Comm. Mass Spectrom., 10, 1361-1366

38. Chinnah AD. Evaluation of the antiviral, adjuvant, and immunomodulatory effects of a b-(1, 4)-linked polymannose (acemannan).
Texas A & M University, College Station, Texas, Diss. Abst. Int. B. 1990.

39. Cells regulate the activities of cytokines by glycosylation.
G. Opdenakker, P.M. Rudd, M.R. Wormald, R.A. Dwek, and J. van Damme (1995) FASEB J., 9, 453-457

4

5

