
Letters

Comments on "The
Response of GHb to
Stepwise Plasma
Glucose Change Over
Time in Diabetic
Patients"

I n their recent letter, Tahara and Shima
(1) report on the response of GHb to
stepwise lowering of blood glucose

over 4-12 weeks. According to their
data, during the first 4 weeks after ther-
apeutic blood glucose lowering, the de-
cline rate of glycosylated hemoglobin
(GHb) is at its maximum of —0.1% per
day. Later on, the rate of fall of GHb
leveled off, as did the rate of fall of gly-
cemia. This is in line with previous ob-
servations on the decay of GHb in re-
sponse to a sudden and sustained
lowering of glycemia in healthy subjects
(2) and insulin-dependent diabetes mel-
litus (IDDM) patients (3). From 32 dia-
betic patients, we obtained the following
equation for the maximum possible de-
cay of GHb (y, in percentage of total
hemoglobin) over time (x, number of
days): y = -0.160 + 0.099x; P <
0.0001), which is very similar to earlier
data (3) and to the data from Tahara and
Shima (1). Knowledge of this feature
may be useful in some clinical situations,
e.g., when a glycemic level has been low-
ered only recently and the actual GHb is
still elevated. We had such a case in a
23-year-old woman with IDDM, who
presented with nearly normal glycemia
(day-profile around 6-8 mM) and an
elevated GHb of 9.6% (equivalent to an
average glycemia of 13 mM according to
Nathan et al. [4]). Because she knew 2
weeks before that she was pregnant, she
improved her glycemic control drasti-
cally to the level on her first visit to our
department. From the maximum decay
rate of GHb as described above, it can be
inferred that her GHb 2 weeks earlier
must have been around 11%, a figure

which might have consequences with
spect to pregnancy counselling.
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Plasma Endothelin in
Diabetic Autonomic
Neuropathy

E merging evidence suggests that both
endothelium cells and neurons in
the paraventricular nucleus of the

hypothalamus synthesize the vasocon-
strictor peptide endothelin (1,2). Activa-
tion of the baroreceptor reflex (passive
upright tilt) induces the release of endo-

thelin into plasma, and this may contrib-
ute to maintenance of blood pressure
(BP) during upright posture (3). Diabetes
causes widespread damage of the auto-
nomic nervous system, and diabetic pa-
tients are frequently exposed to the risk
of orthostatic dysregulation (4).

We have measured the plasma
concentrations of endothelin and nor-
adrenaline before and during active ortho-
static maneuvers in normal subjects, type
II diabetic patients without autonomic car-
diovascular neuropathy (ACN) and type II
diabetic patients with ACN. The clinical
characteristics of the three groups of sub-
jects are given in Table 1. No subject had
clinical or biological signs of intrinsic
heart, vascular, or lung disease. Any drug
known to affect cardiovascular function
was withdrawn at least 3 weeks before the
study. ACN was defined by the presence of
a pathological value of deep breathing test
(5). Heart rate and finger arterial pressure
were continuously recorded with a nonin-
vasive computerized technique (Finapress,
Ohmeda 2300, Englwood, CA) during all
maneuvers. Blood samples for hormone
assay were withdrawn during the squatting
test. Briefly, in this test, subjects were in-
vited to hold upright posture for at least 3
min (phase I), then to squat down for 1
min (phase II), and finally to stand up
during the inspiratory phase (phase III).
Plasma endothelin was determined by ra-
dioimmunoassay (RIA). Blood was col-
lected in prechilled tubes containing apro-
tinin and 6% EDTA and immediately
centrifuged at 4°C; the resulting plasma
was separated by Sep-Pak C-18 cartridges.
The eluate was evaporated in a speed vac-
uum concentrator and stored at 4-8°C
until RIA (Endothelinl/2, Biomedica, GES
mbH, Diviuschgassey, Germany). Nora-
drenaline was measured by high-perfor-
mance liquid chromatography with elec-
trochemical detection after alumina
extraction.

In both normal and diabetic sub-
jects, an immediate and significant (P <
0.001, paired Student's t test) decrease of
plasma endothelin concentration was
observed at the end of phase II (passage
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Table 1—Characteristics of normal subjects and diabetic patients

n
Age (years)
Sex (M/F)
BM1 (kg/m2)
HbAlc (%)
Deep breathing (E/l ratio)
Postural hypotension (mmHg)
Endothelin (pM)

Phase 1
Phase 11
Phase III

Noradrenaline (pg/ml)
Phase I
Phase II
Phase III

Control
subjects

10
46 ± 8

6/4
25.4 ± 1.2

4.7 ± 0.4
1.3 ± 0.06
14 ± 4

0.62 ± 0.34
0.032 ± 0.038

1.6 ± Li t

252 ± 36
154 ± 41
534 ± 64f

Diabetic

Without ACN

10
53 ± 7

7/3
26.2 ± 1.6

7.3 ± 0.6
1.28 ± 0.07

16 ± 4

0.5 ± 0.28
0.03 ± 0.06
1.62 ± 0.941=

256 ± 38
153 ± 34
502 ± 52=f

patients

With ACN

10
56 ± 5

6/4
26 ± 1.3
6.9 ± 0.65

1.07 ± 0.03*
45 ±6*

0.34 ± 0.24
0.02 ± 0.013
0.86 ± 0.36*§

234 ± 35
220 ± 30
293 ± eo^i

Data are means ± SD. Postural hypotension represents the integrated BP fall during phase III of the
squatting test.
*P <0.01 versus normal subjects and diabetic patients without ACN.
tP <0.02 versus phase I.
fP <0.01 versus phase I.
§P <0.05 versus normal subjects and diabetic patients without ACN.

from standing to squatting) without dif-
ference among groups. In both normal
subjects and diabetic patients without
ACN, the passage from squatting to
standing (orthostatic load) was associ-
ated with a twofold increase of noradren-
aline (P <0.01) and a threefold rise of
endothelin above prestimulatory values
(P < 0.01). In diabetic patients with
ACN, endothelin and noradrenaline in-
creases were still greater than baseline,
although significantly lower than those
of normal subjects and diabetic patients
without ACN (P < 0.01). BP fall after

standing (phase III) was similar between
normal and diabetic patients without
ACN, but significantly greater in diabetic
patients with ACN (P <0.01).

Our data showing important and
rapid changes in plasma endothelin lev-
els after orthostatic maneuvers suggest a
role for this peptide in BP regulation dur-
ing upright posture. It seems that endo-
thelin release is activated by increased
sympathetic drive and reduced during its
inhibition. The reduced plasma endothe-
lin and noradrenaline response in dia-
betic patients with authonomic neurop-

athy may contribute to their orthostatic
hypotension.
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