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ABSTRACT

The level of glycosylated haemoglobin in the blood is considered as an index of tong term blood
glucose leves in diabetic patients. Glycosylation of structural proteins also occur. The present study
describes the levels of glycosylated blood proteins (nonenzymatic) and blood glycoproteins (enzymatic
glycosylation) in four groups of diabetic patients (n = 80) as well as non-diabetic control subjects (n =
20). The patients were divided according to the treatment they received. Glycosylated haemoglobin,
glycosylated plasma proteins, fasting plasma glucose, hexosamine, sialic acid and mucoproteins were
measured in each subject. All of these measurements were significantly increased in diabetic patients
however, glycoproteins were not significantly correlated with glycosylated haemoglobin or fasting
glucose (JPMA 41: 17, 1991).

INTRODUCTION

Total concentration of protein-bound carbohydrate is approximately three times that of free glucose in
blood. Protein-bound hexosamine is present in about the same concentration as glucose in blood and is

associated with rise in blood glucose levell. Siddiqui and Rehman? observed that bound- hexosamine
decreased after insulin injection in normal and diabetic rats. The association between free and bound
carbohydrate indicates the changes in glycol proteins. Jons and Wales? suggested that rising levels of
certain glycoproteins in the blood of diabetic patients may indicate the development of diabetic
vascular complications. A positive corrclation between glycosylated haemoglobin and other indices of
blood glucose control has been established®. The half life of glycosylated haemoglobin is 60 to 90
days and hence its reduction may not be apparent for weeks after establishment of glycemic control. Its
rate of formation is much faster than disappearance, thus levels may be disproportionately
representative of high rather than average glucose concentration®. Several workers have reported a
significant correlation between the degree of glycosylation of proteins and haemoglobin and have
concluded that measurement of glycosylation of plasma proteins can serve as a sensitive, short term
integrator of glucose homeostasis in diabetes’ 10, The purpose of the present study was to determine the
changes in the amount of bound-carbohydrate in comparison with other established indices of glycemic
control in normal and diabetic patients.

PATIENTS AND METHODS

A total of 80 patients suffering from diabetes mellitus of varying severity attending out-patients
departments of the Diabetic Association of Pakistan and Jinnah Postgraduate Medical Centre, Karachi,
were selected. Only male patients of type I and type II diabetes were included in the study. Type 11
diabetic patients were maturity onset but were not insulin deficient. They were divided into four groups
depending on the treatment they were receiving i.e. those on diet control, those receiving a single oral
dose of antidiabetic drug, and those receiving more than one oral drug and more than once daily
(combination of sulphonylurea and biguanides). Type I patients were receiving insulin treatment.
Twenty age and sex matched healthy subjects belonging to the same socioeconomic class with no



family history of diabetes were selected as controls from general population. About 10 ml blood was
drawn from the antecubital vein after an overnight (10 to 12 hours) fast. EDTA was used as an
anticoagulant. The treatment was not withheld before withdrawing blood. Glycosylated haemoglobin
was determined by the Helena Quick Column method with a kit supplied by Helena Laboratories,
Beaumont, Texas 77704, USA, plasma glucose by bexokinase and glucose-6-phosphate dehydrogenase
method with a kit obtained from the General Diagnostics, Warner Lambert Co., New Jersy, USA; Sialic

acid by the method described by N atelson'!; mucoproteins by Winzler et al. method!?, plasma protein
by Reinhold method'? and hexosamine (after hydrolysis with 3N hydrochloric acid at 106 C in a sealed
tube) by the method of Cessi and Pilieg014. The glycosylation of plasma protein was determined by
treating the trichioroacetic acid precipitate of protein by thiobarbituric acid and the absorbance
measured at 443 nm was expressed as glycosylation per gm proteing. The analytical precision of each
variable was checked against the standards or procedures stated in the methods used.

RESULTS AND DISCUSSION

Various workers have studied the non-enzymic glycosylated protein and its correlation with glyceniia

and other indices of metabolic disorders in diabetes mellitus®!3. In this study the age and weight of the
patients were not different from the control subjects except the patients treated with insulin were

younger and lighter in weight (Table).
TABLE L. Age, weight, duration of disease and blood constituents of Control and Diabelc patients.

e __ Drg
Parameters Control On Diet Control ~ Oral Single Combianation of On Insulin
(20) (20) Drugs (19) Drugs (20) _ therapy (20)
Age (Years) S514% 64 " 566 239 54.6 % 9.0 565+41  442%52
(38-60) (48-61) (46-60) (49-60) (15-52)
Weight (Kg) 03 %47 595 + 24 60.7 % 3.0 63145  S29%24
(5269) (55-65) (55-65) (58.72) (50-57)
Duration of Discase (years) - 60 x 32 47%x 22 67X 24 42226
(1-11) (1-10) (2-10) (1-11)
Glucose (m moles/L) 40+ 03 53% + 10 66° + 08 98 £22  109° %35
(334.7) (4.0-78) (5.0-7-7) (18-164) (5-15)
Glycosylated hemoglobin( %) 68X 05 B3 x1.0 95 X 1.0 109 £ 16 1.7 £ 22
(5.9-74) (12-105) (84-12.2) (92-132) (8.0-155)
Glycosylated protein (per gm protein) 6.1 0.5 72* 205 7.7 05 89° %07 9.0° % 1.0
(54-69) (6.5-83) (6.7-85) (8.2-10.8) (7.2-10.0)
Mucoprotein (mg/dl) 44 £ 176 1188° £294  131.7° =351 1149* £ 305  124.6° =390
(35-99) (78-194) (86-204) (72-194) (57:229)
Hexosamine (mg/dl) 4.7 X128 975 £ 261 105.1* = 21.0 1141 % 21.7 1255* =292
(50-98) (56-137) (68-154) (T2-164) (78-187)
Sialic acid (mg/dl) 385 = 30 $35° 299  S40° %69 S83° £ 109 629 % 148
(3145) (39-78) (40-64) (39-18) (45-102)

o ——

The differcnce is statistically ai-gr-in:lnt i
as compared with control group, *P<0.001; **P0.01
The values are expressed as mean X 5.1, Ranges are given in parenthesis.

All other parameters were increased in all patients irrespective of the treatment they were receiving as
compared to the control subjects. The values of glycosylated haemoglobin were similar to those found

116

by Aleyassine et al ' and that of glycosylated plasma proteins by Ma et al® and the increase in the



values followed the pattern of hyperglycemia. A significant correlation was found between fasting
plasma glucose and glycosylated haemoglobin (r 0.91, P> 0.001) as well as with glycosylated plasma
proteins (r = 087,P < 0.001). Day et a! also reported a similar correlation. When the correlation was
considered in different groups, it was found that glycosylated haemoglobin was more significant in
patients receiving insulin as compared to those on diet control. In case of glycosylated plasma proteins,
the correlation was significant in patients on oral hypoglycemic drugs where glucose level was
comparatively more stable and was least correlated with insulin treated patients where glucose levels

were more labile. It has been suggested carlier® that glycosylated plasma proteins reflect the more
recent changes in blood sugar level and therefore, is a better index of previous glycemia as compared
with glycosylated haemoglohiii. Moreover, in certain conditions like haemolytic anaemias, recent
blood transfusions and presence of some abnormal haemoglobin values do not reflect the exact state of
previous glycemia. Glycosylated plasma protein level remains unaffected by these conditions. There
was a significant increase in mucoprotein, bexosaniine and sialic acid concentration in diabetic patients
which followed the pattern of hyperglycemia but this increase was not correlated with fasting plasma

glucose or glycosylated haemoglobin levels. Siddiqui and Rehman? have also found inéreased level of

hexosamine in diabetic rats while Khan and Rehman'! did not find any change in hexosamine in
diabetic patients from control subjects during glucose tolerance test indicating that hexosamine in
serum reflects the glycemic state rather than the immediate change in blood glucose level as in glucose
tolerance test.
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