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INTRODUCTION

Glucosylated hemoglobin is a mod-
el of non enzymatic protein modifica-
tion forming a minor component of hu-
man hemoglobin (Peterson & Jones,
1977). It is formed by irreversible post
synthetic transformation of the native
Hb-A in which a sugar moiety is at-
tached to the N-terminal valine in each
B chain of otherwise normal Hb-A
(Bunn, 1981). It comprises approxi-
mately 6.8% of the total human hemo-
globin. This minor fraction is com-
posed of many subfractions namely :
HbA1a1, HbA1b, HbA{c which com-
prise approximately 1.6, 0.8 and 4% of
the total adult human erythrocytes re-
spectively and are collectively called
fast hemoglobins (Gambino, 1981).
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Thus, HbA{c is the largest fraction of
glucosylated hemoglobins (Bunn et
al., 1976) making up to 80% of the mi-
nor hemoglobins and is formed when
glucose is slowly non enzymatically
and irreversibly linked to HbA. The
other glucosylated hemoglobins
HbA1a1, HbA1a2 and HbA1b have not
been so clearly characterized. During
the 120 day life span of the erythrocy-
tes, a progressive increase of HbA{c
occurs reaching a constant equilibrium
over several weeks (Gallop & Baz,
1985). The percent of HbA{ in the
blood is proportional to the integrated
blood glucose (Bunn et al., 1988).
Therefore, it is tho most reliable test to
assess the control of glycemia in di-
abetics during the remote weeks to
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months (Gonen et al., 1976).

Several studies revealed that glu-
cosylation is a direct reflection of the
levels of different metabolites within
the red cells as well as the rate at
which these metabolites react with Hb
within the red cells. Therefore, glucos-
ylated Hb is generally believed to re-
flect an integrated record of a timed
averaged plasma glucose concentra-
tions over the antecedent 2-3 months
indicating a long term of metabolic
control of diabetes (Gonen et al.,
1977). There is presently no other test
that can provide this kind of objective
information (Paisy et al., 1980).

Uremia is known to be associated
with a lot of metabolic drangements
particularly in diabetics. The signifi-
cance of glucogylated hemoglobin as
an indicator fr uremia in diabetics and
non diabetics has however been
questioned. The role of glucosylated
Hb in uremia is however unclear and
controversial (Smith et al., 1989).
Some authorg have shown a signifi-
cant correlation between HbA{ and
serum urea (Fluckiger et al., 1981)
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and serum creatinine as well (Kovarik
et al., 1981), whereas others failed to
confirm these findings (deBair et al.,
1980). Therefore, the target of this
study was to assess the value of esti-
mating glucosylted Hb in diabetic
uremic patients and the consequenc-
es of hemodialysis on its level.

MATERIAL AND METHODS

The material of this study com-
prized 30 patients with end stage re-
nal disease. They were 18 males and
12 females and their ages ranged
from 30 to 50 years. They were divid-
ed into 2 groups, each included 15 pa-
tients (9 males and 6 females). The fi-
rst group comprised uremic patients at
diagnosis (before dialysis or any ther-
apeutic intervention) while the second
group included patients on frequent
hemodialysis (12 sessions/month).
Each group was further subcategor-
ized into a and b according to the
presence or absence of diabetes mel-
litus as follows:

Group | : CRF (not dialysed):
a) CRF non diabetics : 10 patients
(6 males and 4 females).
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b) CRF diabetics : 5 patients (3
males and 2 females).
Group Il : CRF on frequent hemo-
dialysis:
a) Non diabetics : 10 cases (6
males and 4 females).
b) Diabetics: 5 cases (3 males and

2 females).

In addition, 5 diabetic non uremic
patients (3 males and 2 females) were
selected, besides 10 normal healthy
subjects (6 males and 4 females) of
matched age were included as a refer-
ence groups.

All members included in this work
were subjected to the following inves-
tigations:

" Complete hemogram (Dacie &

Lewis, 1991).

* Fasting and post-prandial blood
glucose, serum creatinine, BUN,
liver functions profile, urine anal-
ysis. according to the standard
assay methods. g

* Quantitative assay of glucosylat-
ed hemoglobin using Helena Gly-
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co-Tek affinity microchromato-
graphic column method de-
scribed by Klenk (1982).

RESULTS

It was clear that GHb showed a
significant reduction in CRF as com-
pared to the control, while it was sig-
nificantly increased in CRF associated
with diabetes (table 1). After hemodi-
alysis, GHb level was still significantly
higher in CRF diabetics as compared
to either the control or CRF groups
(tablo 2). On comparing GHb levol in
CRF patients before dialysis with its
value in the patients after dialysis, a
significant increase in GHb lovel could
be noticed in CRF after dialysis than
before it. On the otherhand, a non sig-
nificant change could be observed in
GHb in CRF diabetics after dialysis as
compared to its lovel before dialysis in
the same patients. Meanwhile, a posi-
tive correlation could be observed be-
tween GHb level and both blood sugar
as well as serum creatinine in CRF
and CRF diabetics before dialysis.
Moreover, a positive correlation was
still present between GHb and serum
creatinine in CRF after dialysis.
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DISCUSSION

Chronic renal failure is well known
to be associated with numerous meta-
bolic abnormalities particularly when
combined with diabetes mellitus. Glu-
cosylated hemoglobin is a model of
non enzymatic post-synthetic protein
modification (Peterson & Jones,
1977). Its level is proportionate with
the integrated blood glucose concen-
tration (Bunn et al., 1988). The role of
glucosylated Hb in uremia is however,
unclear and controversial (Smith et al.,
1988). Moreover, the effects of uremia
on Hb glucosylation were shown to be
more complicated. Fluckiger ot al.
(1981), reported normal levols of
HbA1 in CRF whereas, Dandona et al.
(1979), reported a low level of HbA{ in
uremic patients. Lantz et al. (1981)
and Salovanta ot al. (1986) described
elevated levels of glucosylated Hb in
nondiabetic uremic patients. They at-
tributed that to the influence of the re-

nal dysfunction on HbA{ resulting in:

firstly, carbamylation of Hb in the pres-
ence of high urea concentration which
generates a hemoglobin complex that
chromatographically can not be distin-
guished from glucosylated Hb, sec-
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ondly, the increase of HbA{ level may
reflect a true impairment of glycemic
control which had been documented
in uremic patients.

In our study, a significantly reduced
glucosylated Hb level was observed in
CRF patients. This could be Consis-
tent with the well proved shortened
erythrocyte survival in uremia with a
consequent clearance of any accumu-
lated glucosylated Hb from the circula-
tion. This finding was found to be in
agreement with that reported by Dan-
dona et al. (1979) and Sabater et al.
(1991). In contrast to that, other work-
ers reported high levels of glucosylat-
ed Hb in CRF, but this may not be due
to a true glucosylation, but rather to
hemoglobin carbamylation as a con-
sequence of urea dissociation into
ammonia and cyanate. This carbamy-
lation do interfere with chromato-
graphic determination of glucosylated
Hb giving an apparant or false eleva-
tion.

In CRF diabetes, a highly signifi-
cant increase in glucosylated Hb was
observed when compared to either the
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control or CRF groups. This could be
attributed to glucose intolerance
(DeFranzo et al., 1981) or to the asso-
ciated hyperglycemia in such patients
(Casparie & Miedema, 1977). Howev-
er, other investigators found no abnor-
mality in glucosylated Hb in uremics
(Panzett et al., 1983).

When hemodialysis was consid-
ered in CRF groups, it yielded a signif-
icant increase in glucosylated Hb level
in uremic patients as compared to
their values before dialysis. Again this
may be refferred to the improved sur-
vival of the red cells and a consequent
prologation of the erythrocyte life span
leading to more éccumulation of glu-
cosylated Hb. In CRF, most patients
have an impaired glucose metabolism,
but this did not found to play a major
role in the formation of glucosylated
Hb (Casparie & Miedema, 1980) and
those on chronic hemodialysis are
usually dialysed against a fluid with a
high glucose content that might be the
cause of the increased glucosylated
Hb in dialysis patients. On the other-
hand, Roger et al. (1986) reported that
the high glucosylated Hb level in end

17T

stage renal disease in all chronic he-
modialysis patients was not related to
the glucose content of dialysis fluid
and the mode of dialysis did not ap-
pear to effect glucosylated Hb level in
CRF.

In the present study, a positive cor-
rolation has been revealed between
glucosylated Hb and serum creatinine
level in CRF as well as CRF diabetics
before hemodialysis. Moreover, this
correlation was still valid in CRF dia-
betics after dialysis. Accordingly, glu-
cosylated Hb assay could be a land-
mark in the diagnosis of CRF in
doubtful or boderline cases. Fluchiger
et al. (1981) and Oimomi et al. (1981)
reported a significant correlation be-
tween HbA1 and serum urea. Kovarik
et al. (1981) also reported a positive
correlation between Hb1A and serum
creatinine while other investigators
failed to confirm those findings
(deBaer et al., 1980).

SUMMARY AND CONCLUSIONS
Glucosylated Hb is a model of non
enzymatic postsynthetic protein mod-
ification proportionate with blood
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glucose level. Its role in uremia is
however unclear. Moreover, the effect
of uremia on Hb glucosylation was
shown to be more complicated. There-
fore, the aim of this study was to clari-
fy the reflection of uremia on glucosy-
lated Hb level. The material of this
study included 30 patients with CRF
and CRF diabetics besides 5 non
uremic diabetics and 10 healthy con-
trols. Glucosylated Hb was assayed in
all subjects and was reported after in
uremic cases. We concluded that the
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level of glucosylated Hb has been sig-
nificantly reduced in CRF which could
be due to shotened red cell survival,
while in CRF diabetics it was higher
due to their high blood glucose. More-
over, hemodialysis resuited in eleva-
tion of glucosylated Hb due to the im-
proved red cell survival. A positive
correlation has been revealed be-
tween glucosylated Hb and serum
creatinne, a finding that may aid in the
diagnosis and follow up of CRF partic-
ularly in doubtful cases.
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Table (1) : The mean (M) + SD of the studied

parameters in the inciuded groups before

hemodialysis.
P
Control CRF CRF-DM D.M
n:10 n10 n:10 110
“ P! Bl pS Py

FBG Mean 78.00 8300 129.00 170.00 >0.1 <001 <0.01 >0.1
(mg/d) 48D 788 857 4600 3464
PPBG Mean 11550 11500 180.00 300.00 >0.1 <001 <001 <001
(mgil)  iSD 1553 949 8032 7906
S. CREAT Mean 0.51 11.59 764 046 <0.001 <0.001 >0.1 <0.001
(mg/di) +50 0.21 5.99 382 0.33
Hb Mean 13.54 6.35 8.50 1350 <0.001 <0.01 >01 <001
(G/di) 28D 1.07 192 3.36 0.50
GHB Mean 595 461 904 1497 D01 D001 001 <OC1
(%) 250 077 084 3.26 3.69
FBG . Fasting blood glucose. n : number of casas.
PPBG : Post-Prandial tlood glucose. R : CRF versus control.
S. CREAT : Serum creatinine. P, | CRF-DM versus control.
Hb : Hemaoglobin concentration. Py : CRF versus CRF-DM.
GHb - Glucosylated hemoglobin. Fs : OM versus CRF-DM.

Table (2) : The effect of hemodia

ysis in CRF on the studied parameters, a comparison

between groups.
P
Control CRF CRF-DM
n:10 n:10 n10 3 Pz Py
FBG Mean 78.00 83.40 118.c0 »0.1 <0.001 <0.001
(mg/dl) 1S 7.88 8.44 21.60
PPBG Mean 115.50 117.00 203.00 >0.1 <0.05 <0.001
(mgdl) +SD 15.54 10.30 58.28
S.CREAT Mean 0.51 8.30 8.28 <0.001 <0.001 >0.1
(mg/di) 48D 0.21 234 3.13
Hb Mean 13.54 6.70 8.00 <0.001 <0.001 >0.1
(Grdl) 50D 1.07 148 2.10
GHB Mean 594 597 .7 >0.01 <0.05 <0.05
(%) 8D 0.77 0.68 1.20

Py : CRF (after dialysis) versus control.
P, : CRF-DM (after dialysis) versus control,
Py : CRF (after dialysis) versus CRF-DM (after dialysis) .
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Table (3) : Comparison of the hemodialysis effect on the patient subgroups.
CRF (n:5) CRF-DM (n:5) D.M P
Before  After Before After "5 P, P, P,
FBG Mean 83.00 8340 120.00 118.00 170.00 01 »08,0.08
(mg/di) +SD 8.57 840 4615 21.70 3460
PPBG Mean 11500 117.00 190.00 203.00 300.00 s0.1° sD1 <005
(mg/dl) sSD 043 1033 8030 5330 79.10
S. CREAT Mean 11,59 8.30 7.64 8.28 0.46 >0.1 >0.1 <0.001
(ma/di) +SD 5.99 235 3.81 3.13 0.33
Hb Mean 6.35 6.70 8.50 8.00 13.50 >0.1 >0.1 <0.001
(Grdi) 2SD 1.92 1.48 3.40 212 050
GHB Mean 4.61 596 9.04 7.77 1497 <0.001 >0.1 <0.001
(%) 5D 0.84 0.68 3.27 1.18 3.68

P; : CRF before dialysis versus CRF alter dialysis.
P, : CRF-DM before dialysis versus CRF-DM after dialysis.

P3 : CRF versus CRF-DM after dialysis.

Table (4) : A correlation between giucosylated Hb and the studied parameters before and

after dialysis.
FBG PPBG S. CREAT Hb Critical
value
Before After Before After Belore After Before After
Control 0.11 -0.11 0.24 0.40 0.39 0.16 047 0.16 10.62
CRF 0.63 0.55 0.67 0.33 0.81 0.18 -0.44 018 10862
r + - - - + ol =
CRF-DM 0.92 0.34 0.87 0.90 -0.40 0.08 -0.03 054 1088
r
DM 0.24 -0.16 0.30 0.42 40.88
r - : = -
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