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Absiract - In an attempt to determine the clinical value of
Jructosamine assay for meonitoring type H diabetic patients,
correlation of fructosamine with glycosylated hemoglobin was
studied. 100 paficnis with type I diabetes mellitus were
compared with 100 normal subjects. Fasting blood glucose,
glycosylated  hemoglobin,

measured in all subjects, In the diahetic patients, a significant

albumin  and  frucfosamine were

correlation was observed between fasting blood glucose and
ghycosylated hemoglobin (r = 0.64, P < 0.01}) and serum
Sructosamine (r = 0.7, P < 0.01). There was alve a significant
correlation  between  glycosylated amil

leroglobin sertm

Sructosming (r = 0.94, P<0.01). Fructosamine, assay can be
uscd as an index of diabetes control.
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INTRODUCTION

Diabetes mellitus is the most commoen metabolic
disease in the world(1). Although many authors have
established serious complications due to diabetes (2-5),
the iatter can be comrolled by maimtaining blood
glucose at accepted levels (6-10). Protein glycosylation
plays a rofe in the metabalic control and in the
pathagenesis of diahetic complications; indeed it has an
important tole @ the process leading to micro-and
macroangiopathy  in diabetes  (11).  Bvaluation  of
diabetic control can he performed by using fasting
plasoya glucose, glycosylated hemogiobin (GHR) and
fructosamine {12). In an avempt to determine the
clinical vadue of fructosamine assay for monitoring type
i dubetic patents, the correlation of fructosamine and
OGHB was studied.

MATERIALS AND METHODS

Patients
In this study, 100 patients with type Il diabetes
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mellitus (50 males and 50 females; average age
35.48+10.86 years) were selected. The control
population consisted of 100 subjects, (60 males and 40
females; average age 502103 years), with normal
glucidic tolerance as assessed by oral glucose tolerance
test (OGTT). Subjects with previous history or clinical
findings of chronic liver disease, malignancy, thyroid
disease, pregnancy, chronic renal disease, venous
disease, medications (oral contraceptive, captopril,
penicillamine,  propylthiouracil,  hexosamines)  and
hypoproteinemia  were  excluded.  World  Heaith
Organization (WHO) criteria (13) were used for the
diagnosis of non-insulin dependent  diabetes mellitus
(NIDDM).

Specimens

Blood from cach fasted subject was collected by
venipuncture in EDTA- evacuated tubes and kept at
4* C belore and during study. Samples were analyzed
for fasting blood glucose by the glucose oxidase method
(Pars Azmun, Tehran, Iran), GHB by calorimetric
method (Mahsa Yaran, Isfahan, Iran). Albumin was
measured Dy calorimetric method (Zist Chemi, Tehran,
Iran). The nitro blue 1etrazolim method (NBT) was
used for the measurenient of fructosamine.

Statistical analysis

SPSS (V. 6} was used for tabulating the data and
calculating  unpaired  Student’s t-test. The unpaired
Student’s test and ANOVA were used for comparisons
invoiving continuous variables. Multivariate analysis for
examining the association of variables was performed by
multiple regression and linear correlation. In this study
P less than 0.05 was considered significant.

RESULTS

Table | compares the demographic features of
cases and controls. In table 2, the metabolic variabies of
groups were compared, In the diabetic patients, there



Comparison of Fructosamine and HbgA,

was d satisfactory correlation between fasting blood
glucose and GHB (r = 0.64, P<0.01) and serum
fructosamine (r = 0.7, P<0.01). There was also a
significant  correlation between  GHB  and  serum
fructosamine (r = 0.94, P<0.01).

Table 1. Demographic [eatures of cases and controls

patients controls

Total number 160 100
men (0 women ratio 1:t 1L.5: 1 NS
age {years) S54821086" 50.2%103% NS

* Mean = SD

In the comrol group, the correfation berween
fructosamine and fasting ood glucose {r=0.5) and
GHB (r=0.3) were smalier. Regression analyses showed
that in patients, results had a slope different from the
conirol  graup. (fg. 1). The correlastion  between
fructosamine and albumin was significant in  both
groups (r=0.06 in paticnts and r = (.2 in controls).

Fable 2. Metabolic features of groups

patients controls P
1652483 B6.2+997 0

Fasting plasma
glucose(mp/dl)
Glycosylaed hemoglobin(9) 10142205 6.16+07 0
Fructosamine (umollit)  §76.07+169.35 463.4+69.2 0
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Fig. 1- Comparison of regression tine in patients
(above) and controls (below)

DISCUSSION

This  cross-sectional  study found a significant
correlation between fructosamine and both GHB and
lasting plasma glucose. Fructosaniine is a general name
for several serum proteins which have a non-enzymatic
reaction with the giucose molecule and produce a siable
ketcamine  (l-amino-i-  deoxy-2- fructose)(14). The
praduction rate of this metabolite is dependent on
glucose concentration and half-life of these proteins.
Today, many investigators and medical centers
determine serum  {ructosamine as a parameter for
monitoring  metabolic control in diabetes (15-18).
Ajabnoor  and  coworkers (1%) compared serum
fructosamine in 105 Saudi diabetic subjects with 54
healthy nondiabetic subjects. Their study showed that
fructosumine  concentration in  t1he diabetics was
significantly higher than in healihy controls, and it
correlated significantly with fasting blood glucose and
HbAL in diabelics (r=0.67and r=059 respectively).
Cockram and coworkers (20) showed that fructosamine
measurenient had the advamages of being cheaper and
faster ta perform on large numbers of patients than
HbA1 measurements. Kuenburg and coworkers (21)
showed that fructosamine may be considered as an
alternative diabetic long-term parameter 10 HbAlc.

A possible advantage of fructosamine its the short
hatf-life ([6 days). Therefore changes in the metabolic
controb of disbetes can be evaluated faster. However,
variations of protein concentrations limit the clinical
usefulness of fructosamine (22), but in selected patients
it can be used safely. The results of several studies have
shown that  decreased  albumin nkly  decrease
fructosamine. In our study although serum albumin was
significantly lower in diabetic patients, after adjusting
the fructosamine level for albumin, serum fructosamine
was greater in diabetics than controls.

In conclusion, our resulis suggest that in selected
NIDDM patients, fructosamine assay can be used as a
parameter for diabetes control,
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