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Carbohydrates are known to play a part in several patho-

logical processes, some of which are indicated in this article.

A few topics of interest have therefore been covered; for a

recent review on the role of carbohydrates in medicine see

1 and references therein.

CARBOHYDRATES AND ONCOLOGY.

A wide variety of carbohydrate markers have been found 

to be present on cancer cells. These markers have been 

correlated with the tumor grade, metastatic potential and

prognosis. A good review of the large number of markers

detected so far has recently been published(2).These mark-

ers are largely O-linked oligosaccharides and tend to be

more strongly expressed in tumor cells with either a poor

prognosis or greater metastatic potential than in the corre-

sponding normal cells. In contrast, cells that normally

express carbohydrate structures, such as the ABH antigens,

tend to lose this expression when they turn malignant.

The use of carbohydrate markers for clinically important

prognostic purposes is well developed, with monoclonal

antibodies to sialosyl-Tn markers being used in colonic 

carcinoma(3), and the agglutinins from Helix pomatia (4) and

Datura stramonium (5) being used in breast cancer. Other 

carbohydrate markers for other forms of cancer are also

known. Undoubtedly, the use of such markers for prog-

nostic and chemotherapeutic planning purposes will

increase.

CARBOHYDRATES AND INFLAMMATION.

There has been a huge increase in the number of papers pub-

lished on this topic since 1989, largely as a result of the

identification of the molecules responsible for the initial

processes involved in the adhesion of leukocytes to vascular

endothelium. These molecules, the selectins, can recognize

the oligosaccharides sialyl-Lewisx and sialyl-Lewisa. Many

recent reviews of these processes have been published (see 

e.g. 6, 7). Modification of these natural ligands has been

described(8,9) with a view to synthesizing a small molecule

antagonist for anti-inflammatory therapeutic purposes. In

addition to the obvious anti-inflammatory properties of such

a drug, it might also be used for oncological purposes, as 

E-selectin plays a role in capillary morphogenesis(10). A 

further level of complexity has recently been added to the

understanding of lymphoid-endothelial cell interactions by

the finding of raised levels of soluble isoforms of adhesion

molecules during disease processes(11) and in particular in

sepsis (12).

A congenital defect in the adhesion molecules LFA-1 and

Mac-1 has been reported to result in a profound leukocyte

adhesion deficiency(13). Such patients have recurrent severe

infections due to the neutrophils having severe adhesion

and motility defects. Since that time, a further leukocyte

adhesion deficiency has been reported(14) in which sialyl-

LewisX is absent. Again, the clinical symptoms are of

recurrent severe infections, but in addition, the Bombay

phenotype (hh) was present in the blood, together with

mental retardation, short stature and a distinctive facial

appearance.

Rheumatoid arthritis (RA), tuberculosis (TB) and Crohn’s

disease, together with erythema nodosum leprosum (ENL)

are known to be associated with a deficiency of terminal

galactose on the oligosaccharides present on the Fc part of

the serum IgG molecule(15-18). It appears that the reduction

in the amount of terminal galactose may be due to the

reduced galactosyltransferase activity toward asialo-agalacto-

IgG in the B cells from RA patients which in turn can be

ascribed to the lowered affinity for UDP-Gal.The measure-

ment of serum levels of asialo-agalactosyl-IgG may have

clinical utility in the differential diagnosis of early synovitis

when combined with measurement of rheumatoid factor(19).

CARBOHYDRATES AND INFECTION.

Some bacteria are known to bind to surface epithelial cells

by means of carbohydrate-lectin interactions. A recent

example of this is the preferential binding of Helicobacter
The activation of type 1 and type 2 plasminogen by type I and type II

tPA. (Courtesy of The Glycobiology Institute, Oxford, UK.)



The Role of Glycosylation in Disease

carbohydrate-deficient glycoprotein syndromes and appear

to be due to a deficiency of asparagine-N-linked oligo-

saccharide transfer in type I disease and a deficiency of 

N-acetylglucosaminyltransferase II in type II disease (35).

A recent discovery of a third variant of the disease (type

III)(36) awaits the discovery of the basic biochemical defect.

SUMMARY

It is clear that carbohydrates contribute significantly to the

structure and function of glycoproteins that are involved in

physiological and pathological processes. Careful structural

and functional analyses of these carbohydrates will enable

their role within the medical field to be better defined.
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