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ABSTRACT

Immunoglobulins G, A, and M have been reported to be present in statistcally
significant higher levels in diabetic patients compared to healthy controls. It may
be conceived that the levels of immunoglobulins might be significantly higher in
diabetics with long-lasting (months of ) poor control than in peers with an equally
long term period of good control. To assess this possibility, we measured and
compared serum levels of 1gG, 1gA, and 1gM 1in two diabetic populations; one
consisting of 27 patients with mean values of at least monthly-measured fasting
plasma sugars during the 3 months prior to the study of 140 mg/dL or less, and the
second group consisting of 34 diabetics with mean levels of fasting plasma
glucoses for each patient during the same interval in excess of 160 mg/dL. We
found that, while the mean blood sugars were remarkably different between the
groups (P<0.001), thedifferencebetweenmean values of serumimmunoglobulins
were notstatistically significant (P-values more thun 0.3, 0.8, and 0.8 for 1gG, IgA,
and IgM, respectively). We conclude that no relationship exists between long-
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lasting glycemic controls and serum immunoglobulin levels in diabetics.
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INTRODUCTION

Inaninitiad investigation, we found higher levelsolgG.
[gA. and [gM in type 1 diabetics in compiuison with those
obtained {rom healthy controls.! We assumed that possible
immuno-infliunmatory abnormalities™ were the underlying
cause for the elevated immunoglobulins inour patients with
IDDM and its complications, and that these abnormalities
might have either arole in the genesis of type [ diabetes and
its complications or may themselves be a complication
thereol' In a subsequent study in type 2 (non-insulin-
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dependent) diabetes mellitus, a chronic hyperglycemic
disorder in which autoiimmunity does not play a role in
pathogenesis, similar abnormadities were demonstrated.”
Our findings of hyperimimunoglobulinemiaboth in1ype
1 and type 2 diabetes mellitus suggested that the shared
inetabolic disturbance (i.c. chronic hyperglycemia) was the
underlying  cause for this  [linding and 1hat
hyperimmunoglobulinemia could also be looked upon as a
possible complication of diabetes mellitus* With this
consideration, we found it of interest to see if there is any
difference in imimunoglobulin levels in diahetic patients
with fong-term (months of) diflerent glycemic controls.

PATIENTS AND METHQODS

Twenty-seven consecutive diabetic patients with means
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of at least monthly-measured fasting plasma sugars during
the preceding 3 months of 140 mg/dL or less. were selected
as group A. Thirty-fourconsecutive diabetics with means of
at least monthly-measured fasting plasma glucoses for cach
patient for 3 successive months prior (o the study in excess
of 160 mg/dL were selected as group B. Careful clinical as
wellasroutine paraclinical studies had excluded any diabetic
patients with evidence of recent infections or history of
chronic infectious diseases. Furthennore, patients with a
history of drug addiction * any accompanying pulmonary or
hepaticdisease, oranyclinical problemsunrelated o diabetes
mellitusorits known complications were notincludedin the
study. Serumimmunoglobulin concentrations were measured
by radial immunodiffusion technique® with a modified
standard procedure as described elsewhere.'* Student’s t
test was employed for statistical analysis.

RESULTS

In group A, there were 27 patients, 13 male and 14
female, with a mean age at diagnosis of 39.15+ 16.12 years
(mean £ SD), with arange from 9 to 72 years. The duration
of disease (meanx SD) for the sitne group was 5.13 £4 .21,
with arange of 0-13 years.

In group B, there were 16 males and 18 females, making
atotal of 34 patients, with a mean age atdiagnosis of 40.12
+ 12.85 years (mean = SD), with a range from 4 to 62 years.
The duration of disease for the same group was 6.94 + 4.67
years (mean + SD), with a range of 0-20 years.

As seen in Table I, while the mean of monthly plasma
glucoses was remarkably different between the groups
(117.50 £ 24 versus 221.50 + 42 mg/dL, P < 0.001), the
difference between mean valuesof serum immunoglobulins
were not statistically significant. As demonstrated, for IgG,
the mean value for group A was 16.50 £ 4.50 gm/L (mean
+ SD) ascompared with 16 4 gin/L for group B (P> 0.6).
IgA had avalue of 3.5+ 1.5 gm/L (inean + SD) in group A
and 3.5+ Sgm/Lingroup B (P> 0.9). IgM values were 3 +
0.5 gm/L and 2.5 = 3.5 gm/L (inean £ SD) for groups A and
B, respectively (P > 0.5). Furthermore, correlation studies
did not reveal any relationship between plasma sugars and
immunoglobulin levels in either group.

The comparison of the frequencies of serum levels of
[gG in the two diabetic groups is depicted in Fig. 1-A; as
seen, the proportions are almost identical for both.

Fig. [-B illustrates that, in the case of IgA, while group
A had higher frequencies for levels up to 3.55 gm/L, group
B exceeded in proportions at higher serum levels.

The comparison of the frequencies of serum levels of
[gM between the two groupsis demonstratedin Fig. 1-C. As
seen, both groups share almost similar frequencies.

124

[ o 2)
Group A

Peroent
e
wm

)
Group B

ks

45 ) 125 165 205 243 285 RIS
Serum Levels of lgG (gm/L

—
Group A

Percent
L")
o

Cp—)
Group B

105 205 395 405 505 605

Serum Levels of lgA tam/ L)

25

Percent

oroug ~

[ ]
froup B

085 165 235 325 405 485 565 645
Serum Levels of latt (am/L)
[Mig 1. Comparison of the frequencies of serum levels of [gG

(A), IgA (B), and [gM (C) in the two diabetic groups.

DISCUSSION

Our previous studies on immunoglobulin levels in
diabetics have revealed higher levels of 1gG, IgA, and [gM
in patients compzred to healthy controls.'*

Thisstudy wasdesigned
levels in two groups of long-lasting well- and long-lasting
poorly-controlled diabetics,

Rodriguez-Segade. et al. in their investigation of the
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Table I. Serum immunoglobulin concentrations and mean of
fasting plasma glucoses in the two diabetic populations.

Study Group*| Mean + SD** Ramge** | P- value

Group A 16.56 £4.5 1.25-30.5

IgG NS
Group B 1614 9-305
Group A 3:54415 15-8

IgA NS
Group B 3.5+5.00 1.50-6.50
Group A 3+0.50 1-6

IgM NS
Group B 2.5%3.50 1-4.50
Group A 1175+ 24 72 -133.50

FBS*#* < 0.001
Group B 221.50+42 | 158.5-330.5

* Group A = fairly well-controiled diabetic patients.
Group B = diabetic patients in relatively poor control.

** Mean of at least monthly fasting plasma glucoses from 3 months

prior to study.
Figures have been rounded to the nearest digits or their fifth tenths.
NS = not significant.

effect

fructosanine demonstrated significant correlations between
the concentration of {ructosamine and IgG, IgA, and IgM.’
But partial correlation studies between fructosamine and
various serum proteins revealed that, concerning the
relationship between fructosamine and each of the three
immunoglobulins, only IgA demonstrated significant
correlation.” Singh and Kulig also demonstrated asignificant
correlation between fructosamine and [gA in diabetic
patients.”

While there are numerous studies in regard to the levels
of glycated immunoglobulins and their relationships with
cither fructosamine (two week average glycemia®) or glycated
hemoglobin (six to eight week average glycemia'®), to our
knowledge there has, as of yet, been no investigation
regarding the levels of tetal immunoglobulins in diabetic
patients in relation to long-term (months of) glycemic
control. In this work we measured totalimmunoglobulinsG,
A,ind M by radialimmunodiffusion technique (the simplest
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and most direct method for quantitation of total
immunoglobulins®) and demonstrated that, contrary to
cxpectation, serum levels of immunoglobulins were not
significantly different in diabetics with long-term (months
of) poor control when compared with well-controlled peers.
In a subsequent study on still a larger group of diabetics,
when means of bloodsugars werereplaced by Hg A clevels,
similar results were demonstrated (Pishdad et al,
unpublished). We therefore conclude that although
hyperimmunoglobulinemia may be seen in both types of
idiopathic diabetes mellitus,"* the magnitude of chronic
(months of) hyperglycemia probably does not influence its
degree.
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