
21

ORIGINAL  ARTICLE
Malaysian Journal of Medical Sciences, Vol. 9, No. 1, January 2002 (21-27)

EFFECTS OF SULBUTIAMINE ON DIABETIC POLYNEUROPATHY:
AN OPEN RANDOMISED CONTROLLED STUDY IN TYPE 2

DIABETICS

K.K. Kiew, W.B. Wan Mohamad, A. Ridzuan & M. Mafauzy

Department of Medicine,
School of Medical Sciences, Universiti Sains Malaysia

16150 Kubang Kerian, Kelantan, Malaysia

Thirty patients with diabetic polyneuropathy were recruited from the diabetic
clinic in Hospital Universiti Sains Malaysia from 1996 to 1998. They were randomly
assigned either sulbutiamine (Arcalion®) (15 patients) or no treatment (control
group; 15 patients). Glycaemic control was assessed by blood glucose and HbA1.
Severity of neuropathy was assessed by symptom and sign score, and
electrophysiological parameters (nerve conduction velocity and compound muscle
action potential) at entry to the study and after 6 weeks. There were improvements
in the electrophysiological parameters in the treatment group when compared to
the controls with significant improvement in the median nerve conduction velocity
(p<0.001), median compound muscle action potential (p<0.001), peroneal nerve
conduction velocity (p<0.001), and peroneal compound muscle action potential
(p<0.001). No significant improvement in symptom and sign scores were noted
between the groups but a significant improvement compared to base line was noted
for the sulbutiamine treated group. (p< 0.05). The glycaemic control in both groups
was not significantly different at base line and was stable throughout the study.
Sulbutiamine objectively improved peripheral nerve function in diabetic
polyneuropathy although the symptom score did not improve, possibly due to the
short duration of the study.
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Introduction

Diabetic neuropathy is an entity, either
clinically evident or subclinical, that occurs in
diabetes mellitus cases in the absence of other causes
of peripheral neuropathy. Diabetic neuropathy
remains the least understood and most difficult to
treat late diabetic complication.

Attempts to prevent or avert the course of
diabetic neuropathy have been made using a variety
of substances. No specific treatment has been shown
to be promising except for tight glycaemic control
(1-2). Aldose reductase inhibitors (3-8), insulin
therapy, myoinositol supplementation (9-12),
prostaglandin analogues and essential fatty acids

(13-16) have been investigated without any definite
positive findings.

However, vitamin B mixture has been tried
with varying response in diabetic neuropathy (17).

Thiamine deficiency has been documented in
a number of patients with diabetes mellitus (19-20).
It has been shown to aggravate the severity of
diabetic polyneuropathy. Previous trials with
thiamine had shown improvement in
electrophysiological as well as clinical symptoms
and signs in this group of patients (21-22). Thiamine
contains pyrimidine and thiazole moieties linked by
a methylene bridge. It acts as a coenzyme for several
reactions that cleave carbon-carbon bonds and has
a specific role in neuronal function.
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Sulbutiamine (Arcalion 200 ®) is a thiamine
derivative which has two different properties in
comparison with vitamin B1 as a result of structural
modification of free thiamine, namely opening of
the thiazole ring, esterification of the alcohol groups
and dimerization, with formation of a disulfide
bridge.

Sulbutiamine crosses the blood brain barrier
more easily than vitamin B1 because of its lipophilic
properties (23). It leads to an increased formation
of thiamine triphosphate (TTP) (24) that acts as a
regulator of the synaptic transmission of many
neurotransmission systems.

Behavioral studies in the rat have shown that
sulbutiamine improves learning and memory (25)
and vigilance (26).  Moreover, it produces detectable
effects on the EEG, suggesting that this molecule
produces stimulation or enhancement of the
noradrenergic transmission (27) in addition to its
cholinergic action (Garattini et al, unpublished
results).

In this study, we postulated that sulbutiamine,
which has been shown to affect synaptic
transmission, is able to improve diabetic
polyneuropathy and this should manifest as an
improvement in the electrophysiological parameters.

Patients and Methods

This was a randomised control study. Thirty
patients were recruited from the Diabetic Clinic in
Hospital Universiti Sains Malaysia (USM) from
1996 to 1998. After written consent had been
obtained, they were randomly assigned to either oral
sulbutiamine (Arcalion® manufactured by Les
Laboratoires Servier) 400 mg daily or no treatment.
The study was approved by the research and ethics
committee of USM.

Inclusion criteria were, type 2 diabetes
mellitus patients aged between 18 year old and 70
year old treated with diet or oral hypoglycaemic
agents, with evidence of clinical symptomatic
symmetric distal polyneuropathy. The diagnosis of
peripheral neuropathy was based on symptoms and
signs of peripheral neuropathy, which included
reduced or absent ankle reflexes, reduced vibration,
thermal, tactile, pinprick, and/or position sensation
(28-29).

Exclusion criteria were other causes of
neuropathy such as nutritional deficiencies, collagen
vascular disease, malignancies, tabes dorsalis,
Parkinson’s disease, toxin exposure (alcohol,
occupational toxins known to be associated with
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TREATMENT
GROUP (n=15)

CONTROL GROUP
(n=15)

p-value

AGE (year) 54.0 ± 7.0 54.0 ± 7.4 n.s

DURATION (year) 10.0 ± 3.7  7.0 ± 4.2 n.s

BLOOD GLUCOSE (mmol/l)   9.2 ± 1.3  9.7 ± 1.3 n.s

HbA1 (%)  8.2 ± 0.8  8.4 ± 0.7 n.s

SYMPTOMS SCORE  3.0 ± 0.7 3.0 ± 1.0 n.s

SIGNS SCORE 14.0 ± 2.0 14.0 ± 2.5 n.s

MEDIAN NCV (m/s) 44.0 ± 4.5 45.0 ± 5.2 n.s

MEDIAN CMAP (mV)   4.3 ± 0.7   4.5 ± 1.3 n.s

PERONEAL NCV (m/s) 36.8 ± 2.9 36.0 ± 4.4 n.s

PERONEAL CMAP (mV)  1.7 ± 0.3  1.4 ± 0.4 0.05

Table 1: Baseline glycaemic control, clinical scores, and
electrophysiologicalparameters of the patients for both groups.

NCV nerve conduction velocityCMAP compound muscle action potentialMedian ± SD
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peripheral neuropathy), hypothyroidism, pernicious
anaemia, dysproteinaemia, amyloidosis, AIDS,
chronic idiopathic demyelinating neuropathy, spinal
cord and cauda equina disease, and other mechanical
conditions that damage peripheral nerve, use of
medication likely to interfere with the interpretation
of the results ( e.g. antidepressents, anticonvulsants,
opiates, mexilitine, capsaicin, neuroleptics, vitamin
B6 compounds, gamma linolenic, aldose reductase
inhibitors, and antioxidants). Patients with peripheral
vascular disease such as non-palpable pulses,
intermittent claudication and severe concomitant
diseases (e.g. malignancies, hepatic or renal
diseases) were also excluded from the study.

Diabetic neuropathy was assessed in term of

clinical symptoms, physical examination, and
electrophysiological assessment. Systemic feedback,
including family history of non-diabetic peripheral
nerve disease and the presence of toxic, metabolic,
mechanical, and vascular causes of nerve disease
was obtained using a questionnaire. Symptoms of
constricting sensation, paraesthesia, pain and
weakness were reassessed to define the presence of
clinically evident peripheral nerve disease. The
positive response was confirmed by physical
examination.

Patients were evaluated at baseline and at six
weeks. At baseline and follow up, HbA1 and random
blood sugar were measured and the following
assessments were carried out :-
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Table 2: Glycaemic control, clinical scores, and electrophysiological parameters before and
after 6 weeks treatment.

Week 0 Week 6Test Group
Median ±
SEM

Median ±
SEM

pa pb pc

Random Blood
Glucose (mmol/l)

Control
Sulbutiamine

9.8 ± 0.4
9.7 ± 0.3

10.3 ± 0.5
10.3 ± 0.3

N.S. N.S. N.S.
N.S

HbA1 (%) Control
Sulbutiamine

8.3 ± 0.2
8.3 ± 0.2

8.3 ± 0.2
8.2 ± 0.2

N.S. N.S. N.S.
N.S.

Symptom score Control
Sulbutiamine

2.8 ± 0.3
2.7 ± 0.2

2.9 ± 0.2
2.7 ± 0.2

N.S. N.S. N.S.
N.S.

Signs score Control
Sulbutiamine

13.5 ± 0.6
14.0 ± 0.5

13.7 ± 0.6
14.8 ± 0.6

N.S. N.S. N.S.
0.01

Median NCV
(m/s)

Control
Sulbutiamine

46.0 ± 1.3
45.4 ± 1.2

46.2 ± 1.3
48.3 ± 1.1

N.S. 0.001 N.S.
0.001

Median CMAP
(mV)

Control
Sulbutiamine

4.7 ± 0.3
3.9 ± 0.2

4.7 ± 0.3
4.1 ± 0.2

N.S 0.001 NS
0.007

Peroneal NCV
(m/s)

Control
Sulbutiamine

36.6 ± 1.2
36.4 ± 0.8

37.2 ± 1.2
39.2 ± 0.6

N.S 0.001 0.002
0.001

Peroneal CMAP
(mV)

Control
Sulbutiamine

1.6 ± 0.0
1.8 ± 0.0

1.6 ± 0.0
1.9 ± 0.0

0.05 0.001 0.05
0.001

pa Mann-Whitney test at Week 0 between treatment groups
pb Mann-Whitney test for mean difference at Week 6 between treatment groups
pc Wilcoxan Signed Ranks Test (Week 6 - Week 0)

NCV nerve conduction velocity
CMAP compound muscle action potential
m/s  meter per second
m/V millivolt
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Figure 2: Sulbutiamine group individual sign scores over 6 week

Figure 1: Control group individual sign scores over 6 week

24



25

a) Isometric muscle strength on a Medical
Research Council scale from 5 (normal) to 0
(complete paralysis). The following movements
were assessed: wrist flexion, finger flexion and
extension, finger and thumb spread, ankle
dorsiflexion and plantar flexion, toe flexion and
extension. For each limb the scores were added
and divided by the number of movements
assessed to give a single upper or lower limb
score.

b) Tendon reflexes on a 3-point scale (0=absent,
1=present with reinforcement, 2= normal) for
triceps, biceps and brachioradialis in the upper
limb and quadriceps femoris and gastrocnemius
in the lower limb. Again an average single score
for upper or lower limb was calculated.

c) Sensation on a 3 point scale (0=absent,
1=reduced, 2=normal) for the following
parameters in the hand and foot: Vibration
perception were examined with tuning fork
128Hz, pain sensation by disposable pin, light
touch with monofilament, joint position on
finger and toe and thermal sensation with cold
metal.

d) Glycohemoglobin was measured using Eagle
Diagnostics.

e) Blood sugar was measured by Glucose Test
strips (Boehringer Mannheim).

f) Motor nerve conduction velocities in the right
median and right peroneal nerves.

g) Compound muscle action potential amplitudes
(CMAP) in the thenar muscle and extensor
digitorum brevis in the foot.

The following standardised measurement
techniques: for CMAP were instituted

a) Amplitude – the CMAP amplitude is measured
from the baseline to the peak of the negative
wave. An initial positive deflection usually
indicates an improper recording site and the
active electrode is repositioned over the motor
point.

b) Distal latency – Distal motor latency is
measured to the onset of M wave

c) Distance – Distance is measured between the
distal stimulation site and the midpoint of the
active recording electrode (centimetre).
Distance is also measured between stimulation
sites when additional stimulation is performed.

d) Conduction velocity – The velocity of the
fastest nerve fibres is calculated with CMAP
onset latencies between two stimulation sites.
The same gain and sweep speed is used for
distal and proximal stimulation. At both sites,
the configuration of CMAP should be similar.

Nerve conduction velocity and compound motor
action potential were assessed using Teca MS 60
(Software Version E.04, Teca Corporation, USA).

Statistical Analysis

The continuous data were expressed by the
arithmetic mean ± standard error of mean. The
baseline variables were analysed using Mann-
Whitney U test with p values of less that 0.05 were
considered to be significant. The magnitudes of
differences between the treatment and control groups
were analysed using the Mann-Whitney U test. The
differences between base-line and end of treatment
values were analysed using Wilcoxan Signed Ranks
test.

Results

Base-line parameters between the two groups
(15 in each group) were comparable (no significant
difference) except for peroneal compound muscle
action potential (p = 0.045).  The mean ages of the
treatment and control groups were 55.2 ± 7.0 and
54.5 ± 7.4 years respectively (Table 1).

As can be seen in Table 2, glycaemic control
in both groups was stable with no significant change
after the 6 weeks study period. Compared to the
control group the sulbutiamine treated group showed
significant improvement in all electrophysiological
measurements. Median and peroneal nerve
conduction velocity as well as compound muscle
action potential was significantly improved in the
sulbutiamine treated group. There was no significant
improvement between the two groups for symptom
and sign scores at week 0 and week 6 respectively
but when compared to baseline, sign scores for the
sulbutiamine treated group improved significantly
(p = 0.014). There was however no difference in the
symptom scores when compared between the two
groups.
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From the Figure 2 above it is evident that in
the sulbutiamine group there was an improvement
in sign scores in 47% of the patients with 53%
showing no change/or deterioration. The control
group on the other hand had only shown 20%
improvement. (Figure 1)

Discussion

Distal symmetrical polyneuropathy is the
commonest type of diabetic neuropathy. It has been
the focus of most clinical trials because of its high
prevalence and long-term impact on morbidity and
mortality.

Previous observational and controlled trials
have provided data, showing improvement in
neurological symptoms and signs, and electro-
physiological parameters in patients with diabetic
polyneuropathy treated with thiamine combined
with other vitamin B21,28,29.

The present study demonstrated that treatment
with sulbutiamine at the dosage of 400mg daily over
6 weeks in type 2 diabetes mellitus patients was
associated with significant improvement in nerve
conduction velocity and compound motor action
potential compared to the control group. However,
there was no significant improvement in
neurological symptoms and signs between groups
but when compared to baseline the sulbutiamine
treated group showed significant improvement in
sign scores. This overall improvement was achieved
without any significant difference in glycaemic
control between both groups at baseline and 6 weeks.

In this study, statistically significant
improvements in electrophysiological parameters
were noted, but no improvement in clinical signs
was documented between groups. This is consistent
with the fact that electrophysiological methods are
a more sensitive method in detecting small changes
in nerve function. As there was no statistically
significant difference in glycaemic control between
treatment and control groups, at baseline and after
6 week, it is unlikely that the effects observed in
this study were  a result of improvement in glycaemic
control.

This study however had a number of
limitations. Firstly, it was an open controlled trial
where examiner bias could not be ruled not and the
placebo effect could play a role in the clinical
improvement observed although unlikely effecting
electrophysiological measurements. Secondly, the
patients recruited in this study were not from a

homogenous group; they had neuropathy of different
severity, and this might have led to variable
responses to the treatment. Thirdly, thiamine level
was not measured in this study due to financial
constraint. We were thus not able to correlate the
level of thiamine to the severity of neuropathy.
Fourthly, assessment of cutaneous sensation was
done using crude clinical methods, which have poor
sensitivity and reproducibility. Minor improvements
in cutaneous sensation might have been missed.
Fifthly, the duration of this study was very short.
No follow up was carried out on the patients to assess
the long-term effects of sulbutiamine supplement
on peripheral nerve function and whether the
improvement was sustained, over time.

Conclusion

Sulbutiamine has been shown in this study to
improve peripheral nerve function in diabetic
patients with peripheral neuropathy in terms of
electrophysiological parameters. A trial of
sulbutiamine supplement should be given to diabetic
patients with symptomatic peripheral neuropathy.
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