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duration of diabetes and the quality
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As the level of serum beta2microglobulin (/32M) has been shown to
reflect renal function, its concentration was determined in serum and urine of
patients affected by diabetes type | of various duration and quality of meta-
bolic control. 104 diabetic patients, aged 7-39 (mean, 14.8) years, with an
average duration of diabetes of 6.7 £+ 4.8 years studied as outpatients.
Haemoglobin A, /?2-M in serum and urine, serum creatinine and protein
were determined. The patients were classified into groups according to the
quality of control (excellent, satisfactory or poor) and the duration of dia-
betes (less than 5 years, 6-8 years, more than 8 years). In patients with a
duration of less than five years, lower /?2-M levels were found if the quality of
metabolic control was good than in patients controlled poorly (1.36 and 1.64
mg/1, respectively). Again in the group with a duration exceeding 8 years,
patients with better control had a lower jS>M level than poorly controlled
ones. Diabetics exhibiting a /?2-M level higher than 1.6 mg/1, the upper limit
ofthe normal range, had bad diabetes for 8.6 years on the average, while those
with a normal serum value only for 3.8 years. These findings have also been
confirmed in 47 type | diabetics participating in a holiday camp.

About one third of all patients af-
fected by type | diabetes develop
nephropathy in the course of their
disease [13]. Most of these patients
die with uraemia before their fiftieth
year of life [13, 45].

The typical course of diabetic
nephropathy is as follows. At the onset
of diabetes and during the next few
years nephron hypertrophy with a
concomitant elevation of the glomer-
ular filtration rate (GFR) occurs
[9, 11, 14, 19, 22]. Thickening of the
glomerular basal membrane may be
observed not earlier than two years
after the manifestation of diabetes
[32]. This is followed by hyaline

atherosclerosis, intracapillary glome-
rulosclerosis and thickening of the
basal membrane of the proximal tu-
bule [28], as reflected by a gradually
increasing proteinuria, deterioration
of GFR and excretory renal function
[28, 41]. The average life-span is seven
years from the onset of proteinuria
and five years from the elevation of
the serum creatinine level [2].

The best tool for judging renal
function is measuring the GFR by
determining the clearance of various
exogenous or endogenous substances.
The most reliable method, that of
inulin clearance, is quite impracti-
cable in clinical routine. The relia-
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bility of the endogenous creatinine
clearance is reduced by the fact that
creatinine is secreted to some extent
also by the tubules. The use of 5ICr-
EDTA involves radiation load to the
patient and necessitates sophisticated
devices [21]. For these reasons, clear-
ance methods carried out in an
exact manner are not routinely used
for screening and follow-up of renal
function. Measuring serum creatinine
and the daily protein excretion is a
widespread method for this purpose
but it only detects a reduction of the
GFR below the value of 45 ml/min/
1. 73 m2[41, 44].

Seeking for better diagnostic meth-
ods, an endogenous substance was
found, the serum level ofwhich showed
a much closer correlation to GFR
than serum creatinine; it is betaz
microglobulin  (3>M) [5, 7]. This
protein has a molecular weight of
11, 800 and contains 100 amino acids
[7, 25, 34, 40]. It is identical with the
light chain of HLA-antigens and simi-
lar to the CHg-region of IgG [35]
present on the surface of all cells con-
taining a nucleus [16, 17, 37]. The
rate of its synthesis is fairly constant,
150-250 mg per day [24, 25, 40].
Breakdown of /2-M takes place exclu-
sively in the kidney. It is completely
filtered by the glomeruli, 99.8 % of the
filtered substance is reabsorbed in the
proximal tubules and completely ca-
tabolized to the level of individual
amino acids [7, 25, 34, 40]. Its serum
half-time amounts to 40-107 min
[12, 24]. The normal urine contains
extremely small quantities of /22M,
its urinary concentration is elevated
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in tubular damage. There is a close in-
verse correlation between GFR and
the serum /32M level [40] which
increases with age and its normal
value lies between 0.8 and 2.4 mg/1
[16, 26]. Its serum level increases in
glomerular damage [25, 26, 40, 44,
46] and may be elevated in certain
neoplastic disorders accompanied by
an increased rate of production of the
protein [1, 10, 12, 15, 30, 39, 42, 43], in
lymphoid proliferation and inflam-
matory disorders [6, 18, 25].

There is a close inverse correlation
between the serum level of /22M and
SICr-EDTA clearance [26, 44]. A de-
tectable increase of the serum level
can be observed in cases with a slight
decrease of the GFR below 80 ml/min/
1.73 m2 when the creatinine level is
mostly still normal [44]. Serum /32M
estimation is thus a reliable screening
method for early detection of glomer-
ular damage whenever other disor-
ders with elevated serum /22-M levels
can be excluded.

Since there are no published data
on serum /32M concentrations in
patients affected by type | diabetes,
still without proteinuria and an ele-
vated serum creatinine level, it seemed
promising to compare the serum /72-M
level of such patients with those of
age-matched healthy subjects and to
investigate whether it was related to
the duration of diabetes or the quality
of metabolic control.

Materials and Methods

A total of 104 type | diabetes patients
attending our diabetes clinic participated in
the study; 54 were males and 50 were fe-
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Tabte |

HbAu creatinine and B, M levels in 104 diabetic patients and 47 control subjects, means
and standard deviations

HbA,

Creatinine A -

per cent mg/dl mg/T
Diabetics n = 104 10.8+1.8 0.77+0.18 1.48+0.68
Controls n = 47 6.8+0.6 0.74+0.14 1.39+0.27

males, their mean age was 14.8 (range, 7to
39 years). The mean duration of diabetes
was 6.7 years with a span from 0.5 to 26
years. Patients with acute or chronic in-
flammatory disease, proteinuria, arterial
hypertension, neuropathy or retinopathy
were excluded from the study. All patients
received conventional insulin therapy twice
daily and a caloric oriented diet with a
fixed carbohydrate content. All patients
had completed a course in metabolic
control, diet and adjusted insulin treatment
of diabetes. An age-matched group com-
prising 47 healthy subjects having no
metabolic disorders, renal disease, inflam-
matory processes or tumour served as the
control group.

In addition to the usual parameters of
diabetes care the following data were de-
termined

1. B2"M, measured by the Phadebas-
/?2-microglobulin test, provided by Pharma-
cia Diagnostics for Germany, Deutsche
Pharmacia GmbH, Freiburg

2. Creatinine, by a modified Jaffé-reac-
tion.

3. HbAj, after separation by column
chromatography on an Isolab microcolumn,
provided by Panchem GmbH, Kleinwall-
stadt, FRG.

For statistical analysis, means and stan-
dard deviations and correlation coefficients
were calculated and Student’st test and the
Wilcoxon test were applied.

Results

The routine quality control per-
formed daily yielded the following val-

ues of variation coefficients: /22-M:
5.6%0, creatinine: 2.1%, HbAp 3.4%.

The means and standard deviations
are shown in Table I.

The 959% fiducial limits for normal
serum /?2-M were, 0.88 and 1.92 mg/1.

The distribution of R2-M concentra-
tion in diabetics and the controls is
compared in Fig. 1. Although the
mean values (1.48 and 1.39 mg/l)
hardly differed, diabetics exhibited a
wider scatter. Among the latter 18%
had a level exceeding the normal limit
(1.9 mg/1), 5% had a level lower than
0.8 mg/1l. The lowest value found in
the control group was 0.86. There
was no difference in this respect
between male and female patients.

Figure 2 illustrates the relationship
between duration of diabetes and se-
rum B2M. Patients having diabetes
for more than 12 years exhibited a
higher mean level than those with a
duration shorter than 12 years. The
percentage of patients with an elevat-
ed R2M level increased with the du-
ration of diabetes. The correlation be-
tween serum $2M and duration of
diabetes was rather close, r being
0.58 (p < 0.001).

The influence of metabolic control
on serum /2-M is shown in Fig. 3.
Patients with good metabolic control
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Fig. 1. Serum beta2microglobulin level in type 1 diabetics and healthy controls. Upper
part of columns show male, the lower part female, subjects

and a duration exceeding 8 years had
RB.yM levels not differing from those of
patients with good control but a du-
ration of less than five years (1.38 and
1.36 mg/1, respectively). Both groups
with poor metabolic quality exhibited
significantly higher, sometimes patho-
logical values (p < 0.01).

Discussion

According to several authors [4, 8,
26, 40, 41, 46], serum /?2-Mis a reliable
measure of GFR as long as conditions
accompanied by increased synthesis
of this protein can be excluded. The
fact that in a fraction of patients low

Fig. 2. Mean serum betazmicroglobulin level in type 1 diabetics with disease of various
duration. The number of patients (n) and the percent frequency of pathological values
is shown in the columns
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Fig. 3. Serum beta2-microglobulin level and the quality of metabolic control in diabetes
of shorter and longer duration. Concentrations below 10% correspond to a good meta-
bolic control, and those above 12% to a poor metabolic control

levels of serum /32-M were found is in
full agreement with the observation
of increased GFR values during the
first few years of diabetes [9, 11, 14,
19, 22]. The factor determining the
increased GFR is of haemodynamic
nature, acting by altering renal flow
and leading thus to changes in the
effective filtration pressure [23]. This
is morphologically reflected in neph-
ron hypertrophy [19], in an increase
of the mean glomerular volume [31]
and of the capillary surface [20], and
in an expansion of the kidney volume
detectable by sonography [11].

The question why this stage is fol-
lowed by diabetic nephropathy result-
ing in Kidney failure in about 30 % of
patients and why the majority of
diabetics never pass beyond the stage
of microalbuminuria has not yet been
answered.

Of the diabetics participating in
this study, 18% had a high /S-M
level after a few years. This points to
a narrowing of the glomerular func-
tion in the presence of normal serum
creatinine and absence of proteinuria,

g

in agreement with the observations of
several authors [26, 44] who showed
that a reduction of GFR and ele-
vation of the serum /32-M level may
occur in the so-called creatinine-
blind stage. Further, they have dem-
onstrated a closer relationship be-
tween /22-M and GFR than between se-
rum creatinine or creatinine clearance
and GFR.

Although there was a significant
positive correlation between duration
of diabetes and serum /S*M in general,
patients with poor metabolic control
had an elevated mean serum value
independently of the duration of their
diabetes. It would follow that the
quality of control is a more powerful
factor in the course of diabetic nephro-
pathy than the duration of diabetes.
This is in full agreement with the
findings obtained by Pirart [36] in a
retrospective study and by Schlienger
et al [41]. We are performing a pro-
spective study to see whether the re-
versibility or slowing down of morpho-
logical and functional renal changes
by good metabolic control of diabetes
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observed in animal experiments [27,
38] were valid for human patients.
Vigorous antihypertensive therapy ap-
plied in patients affected by manifest
nephropathy accompanied by arterial
hypertension may slow down the prog-
ression of nephropathy [29] or reduce

the
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