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Table 3. Insulin sensitivity expressed as the amount of glucose
metabolized (M; mg/kg/min) in each of 12 DM2 patients before
and after a 4-week of alpha-lipoic acid treatment
M (mg/kg/min)
Patients
number

Gender

1
2
3
4
5
6
7
8
9
10
11
12
M: male, F: female

M
M
F
F
F
M
M
M
F
F
M
F

Before
treatment

After
treatment

3.722
1.658
1.892
2.387
1.587
4.973
3.745
2.517
4.307
2.103
7.988
1.540

9.331
2.164
3.759
2.928
4.320
10.178
6.420
6.206
8.151
4.639
9.149
4.166

results in a significant increase of insulin stimulated
glucose disposal; increase in metabolic clearance rate
(MCR) of glucose and of ISI by 55 and 57%, respectively, whereas the control group did not show any
significant change.16 The parenteral administration of
thioctic acid (500mg) in 500ml NaCL, 0.9% as daily
infusions over a period of ten days, enhanced MCR
of glucose by about 30% as well.17 Rett et al. (1996)
confirmed the effect of parenteral administration
of ALA in enhancing insulin sensitivity, describing
a 27% increase of MCR after an acute infusion of
a 600mg. In a previous report it was shown that 7
of 12 DM2 patients, similar in age and body mass
index to the patients included in the present study,
responded to the acute infusion of 600mg ALA with
a clinically relevant increase (>20%) in insulin sensitivity (MCR).18
Oral administration of ALA (600mg twice daily
for 4 weeks) has been associated with increased
glucose disposal in lean and obese type 2 diabetic
patients. However, insulin sensitivity defined by frequently sampling intravenous glucose tolerance test
(minimal model analysis) has been enhanced only
in lean type 2 diabetic subjects.20 In a placebo-controlled pilot trial, a 4-week ALA treatment at various

doses resulted in an increase in insulin sensitivity by
15% with 600mg, by 14% with 1200mg, and by 22%
with 1800mg (NS). Our study, like some other clinical studies, confirm experimental data about a direct
effect of thioctic acid on peripheral insulin sensitivity,
since this effect was not associated with change in
fasting plasma insulin or body mass index and was
independent of glycaemic control.17,18,20
Experimental data have shown that thioctic acid
mimics insulin action via the insulin signaling pathway. Several potential intracellular mechanisms have
been discussed to explain the stimulatory effect of
thioctic acid on insulin sensitivity. In 3T3-L1 adipocytes, ventricular cardiomyocytes, and L6 muscle
cells, ALA rapidly enhances glucose uptake inducing
a redistribution of glucose transporters (GLUT 1 and
GLUT 4) on the plasma membrane and stimulating
glucose transport. This stimulatory effect is associated with an increase of PI 3-kinase and protein
kinase B (Akt) activity.9,10,14,28 ALA, like insulin, has
been shown to increase intrinsic activity of glucose
transporters. Activation of glucose transporters may
be mediated by p 38 mitogen-activated protein kinase
(MAPK), perhaps via a pathway independent of PI 3kinase. In L6 myotubes, ALA stimulates p 38 MAPK
phosphorylation and increases kinase activity.28
ALA significantly enhances the glucose transport
activity and both oxidative and nonoxidative pathways of glucose metabolism in epitrochlearis muscles
from the obese Zucker (fa/fa) rats, an animal model
of insulin resistance. Acute and chronic parenteral
administration of ALA significantly enhances the
capacity of the insulin stimulated glucose transport
system. Chronic ALA treatment increases both insulin stimulated glucose oxidation and glycogen
synthesis and is associated with significantly lower
plasma levels of insulin and free fatty acids.11 It has
also been shown that ALA activates glucose transport in epitrochlearis muscle from either insulinsensitive lean (fa/-) or insulin resistant obese (fa/fa)
Zucker rats.15
In cultured L6 muscle cells from normal lean
and severe insulin resistant obese diabetic (ob/ob)
mice, short-term incubations (2-12h) with ALA increases glucose uptake by 40-80%, approximately to

