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COMPARISON OF GLYCOSYLATED ALBUMIN WITH OTHER
GLYCOSYLATED SERUM PROTEINS
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ABSTRACT

This study was performed on 30 diabetic and healthy
controls. Fasting blood glucose, glycosviated albumin,
glycosylated hemoglobin, fructoseamine, total protein,globulin
and albumin were assaved in both groups.albumin was isolated
from the serum by precipitation using 22.2% sodium sulphate
and the glycosyvlated albumin level .determined by the TBA
method. Other parameters were determined by commercial assay
procedures.A good correlation was found between glycosylated
albumin and hemoglobin Alc and fructoseamine values. All of
these levels were found to be significantly higher in the
diabetic patients.However no significant difference was found

in total protein,albumin,globulin and hemoglobin levels.
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INTRODUCTION

After glycosylated hemoglobin was first reported by Allen
et al (1) and its clinic importance understood, the
investigation of nonenzymatic glycosylation of other blood
and tissue proteins Dbegun. The nonenzymatic glycosylation of
many proteins has been found to increase in diabetic patients
(2,5,6,7,8,9,10,11,12,13,14,34).

In diabetes mellitus, because of hyperglycemia, glucose
binds nonenzymatically to protein free amino groups.First the
unstable “Schiff base” an aldimine is formed which later by
Amadori rearrangement converts to stable ketoamine product.
This reaction is «c¢alled nonenzymatic glycosylation. Its a
first step of the Millard reaction. The second step is
nonenzymatic browning in which advanced glycosylated products
with high cross linked, brown vellow fluoresence, insoluble
rigmented carbohydrate-protein polymers are formed. Since
nonenzymatic glycosylation and then nonenzymatic browning
cause the structural and functional changes in protein,it has
been suggested that they may be factors underlying diabetic
complications (4,6,7,15,16,17).

It has also been found that bilirubin and the drug binding
capacity of albumin decreases due to nonenzymatic
glycosylation in vitro, however the in vivo situation is
still not clear. The reduced solubility of glycosylated

albumin has been reported (18,19,20,21,22).
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Glycosylated proteins are now used as the control
parameters for diabetes mellitus. For long term glycemic
contfol glycosylated hemoglobin are now used in many
laboratories for which many commercial kits are available.Its
recomended that glycosvlated serum proteins and albumin which
reflect average blood glucose for one or two week,can be
determined for short term glycemic control (23,24,25,26,27).

In these study , glycosylated albumin , glycosylated
hemoglobin, fructoseamine were determined in diabetics and
healthy controls and checked for correlated for with ong an

other.

MATERIALS AND METHODS

Thirty diabetic and 30 healty controls (15 male and 15
female esach) of age range 4C to 70 vyears who attending to
t.Pakize Tarzi Clinic, were included in this study. Diabetic
type was not taken into consideration.Fasting blood glucose,
glycosyvlated albumin, glycosylated hemoglobin, fructoseamine,
toéal protein,globulin, albumin were assayed in both groups.
These parameters were alsc evaluated with respect to sex.

Albumin was isoclated from the serum by precipitation usin

22.2 % sodium sulphate.Globulin precipitate was seperated b

et

centrifugating at 1500 g for 10 min.Thes supernatant was taken
and used for the determination of glycosylated albumin by
the tiobarbuturic acid method {28,29). The purity of albumin
was confirmed by «c¢ellulose acetate electrophoresis (Helena}.

The following kits were used to determine the following
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parameters ; glvcosylated hemoglobin , total protein and
albumin; Eagles , serum fructoseamine by Roche,blood glucose:
Biotrol and total hemoglobin: Boehringer.

The results were evaluated by using "t" test and

regression analysis using the Microstat statistical computer

package.

RESULTS

Glycosylated albumin , glycosylated hemoglobin and
fructoseamine levels were found to be significantly higher in
the diabetics. In contrast to glycosylated proteins, total
protein , albumin , globulin and hemoglohin values between
healthy donors and diabetics were not found significantly
different (Table 1).Nor was there any significant correlation
between these parameters and glycosylated proteins {(Table 2}.
A good correlation was seen between glycosylated albumin,
glycosylated hemoglobin and fructoseamine values. These
parameters alsc correlated with fasting blood glucose
(Table 2).

The findings with respect to sex are shown in Tables 3 and
4, are finding being that the glycesylated albumin levels in
women were less significently higher than the mens in the
diabetic group,than in the control group.These tables also
show that for both control and diabetic groups the serum
albumin levels in women were significantly 1less than the

mens.

4\%




mw i ot 4
[ o} 3 o] <
O a0 P e O [
B Qe OO [}
w3 [sReRsReNeNel [eXe]
ool
@
1] £
s o O LD < et
O L D oy N (S vel
u et 3 0« o s e . .
1) [ [ IR R R B A e s
3] - o
s U
ar =4 oy
4 o+ W ooy O <3y
@ 4 ¢ o 0D Wy @
G o TR SN
i a3 Qo M e O e Y [ r1a}
e 4 Q- et 4 4
o] (=} g

(8
e
43

@
Es]

Tt
vt
o)

[T
t

n

S

@
O

9]

m

o

]

14

s

%
e
i

Ly
e

O

W

23

= M I Y ™ ™
o] £ Oy ey 0 [Ce R
St

4]

Ul vy - * . B . . . -
oo WO DO > O
Qo [
£ =t
et 40 O #
Yt g bl oW ay =g
e PR eI B I SN TR R N ] [}
SN = I .
@ (8] A et O o N~ Wy o
b A T3 [ 9] 2w ot
< vl b}
a ko] o
< T oL o - i
: o e . o i
< oo U e £2 0, =t O @
ﬁ ;e 9 it ot
A P R S v 5 53] i s}
u‘w. S P ] o1 w 4 4
v S G et S
ped ot 1] @ it L3 s
e [ el et T [ ;o =
< WO w =i IR VI TR} 4 a - e
N T oS¢ QEEEPS RS =1 o [
. L2000 0. ~a i [ A A
L Tord e by et T390 @ PR o
i vt LU M o ke o S0 000
— (L O o et el e e e
g @ OB O U @© L e = W = &)
) bnd 030U 0e U 4 oo
= @ iS4 D g el Kol B D D D D DR ]
o © U O+ 30 M 1 b e et e e 30
[ [ I SR IR s £ £ SRUEVEURGR Y




240 MARMARA UNIVERSITESI ECZACILIK DERGISI

Table 3: Comparison of alleparameters with respect to sex in
control group (SD:Standard deviation})

Women Men
(n=15) {n=15) P
Mean SD Mean SD

Serum Glucose {(%mg) 83.33 10.21 78.80 7.22 0.0857
Hemoglobin (%g) 13.03 0.86 13.7% 1.06 0.0203
Serum Albumin (%g) 4.63 0.69 4.81 0.42 0.1899
Serum Globulin (%g) 2.76 0.69 2.39 0.43 0.0397
Total Protein /%g) 7.39 0.38 7.20 0.29 0.0691
Glycosylated Albumin 10.12 1.96 8.02 0.84 0.0001
(umolFructose/1g Alb)
HbAic (%) 6.94 0.68 6.63 0.65 0.1045
Fructoseamine {(umol/L) 2.19 0.14 2.03 0.09 0.0147

Table 4: Comparison of all parameters with respect to sex in
diabetic group (SD:Standard deviation)

Women Men
(n=15) (n=15) P
Mean sD Mean SD

Serum Glucose (%mg) 196.20 99.79% 159.87 56.61 0.1151
Hemoglobin (%g) 13.03 0.53 13.84 0.78 0.0001
Serum Albumin {%g) 4.686 0.51 5.09 0.55 0.0171
Serum Globulin (%g) 2.82 0.53 2.49 0.45 0.0185
Total Protein (%g) 7.48 0.32 7.52 0.40 0.3825
Glycosylated Albumin 15.19 4.96 12.66 2.97 0.0508
{umol¥Fructose/1g Alb)
HbA1c (%) . 10.45 1.81 11.17 2.05 0.1538
Fructoseamine {(umol/L} 3.60 0.89 3.45 0.73 0.3291
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DISCUSSION

For short term glycemic control determination of
glycosylated albumin is one of the reccmmended methods {35).
However there are few methods in literature for determining
it. In affinity chromatography . glycosylated and
nonglycosylated albumin are separated, then glycosylated
albumin is determined specifically ({28). In some studies
glycosylated albumin is purified by DEAE cellulose
chromatography and then assayed by the TBA method (28,30).
In the Radio Immunassay {(RIA) method ,glycosvlated albumin is
determined by using monoclonal antibodies {31).In the present
study albumin was isolated from serum by the simple and
cheap method of precipitation with 22.2% sodium sulphate.Then
purity of albumin was assaye by eglectrophoresis and
spectrophotometer.The nonenzymatic glyvcosylation of albumin

was determined by TBA wmethod and found to 50% higher in

In diabetic clinics glyvcosvlated proteins determination is
prefered to fasting blood glucose because the former betier
reflects average past blood glucose levels not being affected

by daily blood glucose fluctuations. Blocd samples can ke
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taken from patients at Y

glycosylated hemoglobin are the factors mostly used for
monitoring diabetes. These were determined in the present
study and significantly dincrease in diabetics and positive

correlation between one other and glycosylated albumin was
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found as did others(23,24,25,26,27,32).

Garlic and Mazer investigated glucose binding site in
human albumin.They found glucose residues on 534-525th amino
acids and that this peptid e could not be cleaved by
trypsine. Of normal serum albumin 10-12 percent has been
found to be glycosylated (33).

Our results was consistant with those of Kemo et al who
assayed glycosylated albumin Vin blood samples of type I
diabetic children by affinity chromatography and found it
correlated positively with glycosylated hemoglobin (22).

Dolhofer and Wieland purified serum. or plasma albumin
from type I and type II diabetic patients by DEAE cellulose
chromatography determining glycosylated albumin by the TBa
method and using hydroxymethyvlfurfuraldehvde (HMF) as a
standard (ours:fructose) and finding an increase in diabetics
(30).

Ohe et al determined glycosylated albumin levels in serum
samples of diabetic patients and healthy controls by the RIA
method, obtainig results were similar to ours (31).

Mivamoto et %1 measured higher glycosylated albumin levels
in type I diabetic children than controls using high perfor-
mance liquid chromatography (HPLC)(34), reporting glycosyla-
ed albumin not to change with age. They did find however an
increase in fructoseamine levels with age.A better correla-
tion between glycosylated albumin and blood glucose has been

found than between fructoseamine and blood glucose (34).
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