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Summary
This was a double blind study conducted on 60 subjects; 20 age and sex matched
healthy controls (Group-I), 20 patients of diabetes mellitus with neuropathy
who received placebo for 6 weeks (Group-IIA); and 20 patients of diabetes
mellitus with neuropathy who were given oral 660 mg zinc sulphate for 6 weeks
(Group-lIB). Serum zinc level, fasting blood sugar (FBS), blood sugar 2 hour
after breakfast (2HABF) and motor nerve conduction velocity (MNCV) were
estimated on day 0 and after 6 weeks in all subjects. Serum zinc levels were
significantly low (p<O.OOl)in group II-A and II-B as compared to healthy controls
(group-I) at base line. After 6 weeks the changes in pre and post therapy values
of FBS, 2HABF and MNCV (median and common peroneal nerve) were highly
significant (p<0.001) for group II-B alone with insignificant change (p>0.05) in
group II-A. Therefore, zinc therapy helps in achieving better glycemic control
and improvement in peripheral neuropathy as assessed by MNCV.

Introduction

Zinc is an essential trace element of human

body. It is present in small amount in all the
tissues of the body. It is the principal
constituent of insulin and many other
enzymes of the body.Growth failure, delayed
wound healing and hypoguesia are reported
to be 'associated with it's deficiency. It is the
only nontoxic trace element in the body that
regulates concentration dependent immune
responses at many levels1. It also acts as an
antioxidant as it prevents lipid peroxidation2.
Zinc forms a complex with metallothionein
in beta cells that provides protection against
free radicals, which become active during
immune response triggered by bacteria and
virus.

Zinc is associated with many physico-
chemical activities of the body. Recent
researchers disclose many of it day by day.
Increased percentage of C04+T lymphocyte
has been observed after zinc therapy which
suggest that zinc supplementation might be
useful to enhance the immune status of the

human being3. Zinc mimics several actions
of insulin, both in vivo and vitro, ~y a
mechanism unrelated to insulin4. M~lllY
researchers have reported that zinc level in
blood is low in diabetic patientsS-?oFew
studies have shown that zinc therapy in
patients with 100M is effective in reducing
sugar level8 and in improving autonomic
neuropathy9.

In our country, no work has been done in this
field. Even in Western world, the reports
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about the role of zinc therapy in patients with
diabetic neuropathy are scarce and needs
further elucidation. This has stimulated us to

do this study to evaluate the role of zinc
therapy in patients with diabetic neuropathy.

Materials and Method

The patients were selected from the
Neurology and Medicine Department of
SSMC from July 2000 to December 2002.
The study was conducted on 20 age and sex
matched healthy controls and 40 patients of
diabetes mellitus with neuropathy. The
diagnosis of diabetes mellitus was made
according to WHO criteria [fasting whole
venous/(capillary) blood glucose >6.7(>6.7)
mmollL and 2 hours after breakfast whole

venous/capillary blood glucose> 10(>11.1)
mmollL].

Poorly controlled patients ofNIDDM on oral
hypoglycemic agents with subjective and
objective neuropathy were included in this
study.

Subjects having clinical disorders like
nephrotic syndrome, chronic diarrhoea, acute
myocardial infarction, malignancy etc where
hypozincemia is likely were excluded.
Patients taking 'neurotrophic drugs, alcohol
or' tobacco in any form were also excluded
from this study.

The subjects were divided into the following
groups:
Group-I: healthy controls (n=20, male 10,
female 10) received oral zinc sulphate 660
mg/day for 6 weeks.

Group-II: patients with diabetic neuropathy
on oral hypoglycemic agent (n=40). This
group was further subdivided into two sub-
groups such as:
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Group-IIA: patients with diabetic neuropathy
who received placebo for 6 weeks in addition
to oral hypoglycemic agent (n=20).

Group lIB: patients with diabetic neuropathy
who were given oral zinc sulphate 660 mg/
day' for 6 weeks in addition to oral
hypoglycemic agent.

The patients in group II conti~ued to take oral
hypoglycemic agent during the study period
as at the time of inclusion in the study. The
investigator and the patient were blind to the
type of therapy given.

A thorough medical history, meticulous
physical examination and relevant
investigations were made in each patient,
with specialattention to detailed neurological
examination. The diagnosis of subjective
neuropathy was presence of atleast one
symptom of peripheral neuropathy ego
tingling, numbness, neuropathic pain,
paresthesias, weakness and autonomic
neuropathy (postural hypotention, impotence

etc). The clinical criteria for diagnosis o,f
objective neuropathy were muscle weakness
and wasting, loss of ankle and knee jerks,
sensory loss, impaired vibration and position
sense and postural hypotension10. MNCV
was determined on the median and common

peroneal nerves of the dominant side. Serum
zinc estimation was done by atomic
absorption spectrophotometry. Due care was
taken to avoid external zinc contamination

during processing of blood samples. The
fasting blood sugar, blood sugar 2 hours after
breakfast, serum zinc level and tests for
autonomic functions were done before and

after zinc therapy in each subject. Following
autonomic function tests were done in each

subject.
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a. Test for postural hypotension: patients
were asked to lie quietly on couch for 30
minutes with sphygmomanometer attached.
The resting blood pressure was then checked
in the dominant arm and the patient was
asked to stand and again blood pressure was
measured one and three minute after

standing. A systolic fall more than 20mm of
Hg was considered as a sign of postural
hypotension.

b. Va/sa/vatest: the patient was asked to blow
against closed glottis. The highest pulse rate
in the preliminary test period and the lowest
pulse rate during the test were determined.
The ratio between the two were calculated.

A ratio of less than 1.1 was suggestive of
autonomic dysfunction. The test was done
on three occasions.

c. Deep breath test: the patient was asked to

lie flat when the pulse rate was stabilized and
was recorded. The patient was then asked to
take deep breath and pulse was recorded
again. A decrease in the pulse rate (less than
10 beats/minute) was considered as

autonomic neuropathy.

d. Hand grip test: with the patient lying flat,
maximal hand grip was measured by having
the patient grip a sphygmomanometer cuff
as hard as possible and diastolic blood
pressure was measured after a 30% hand grip
sustained for 15minutes. An increase of less

than 10 mm of Hg was considered as a sign
of autonomic neuropathy.

Results

The mean age in group-I was 51.62:t1O.49
years which was comparable to that of group-
II i.e.50.89:tll.12 years. Durationof diabetes
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mellitus was <5 years in 5 subjects (12.5%),
for 5 to 10 years in 30 subjects (75%) and
remaining 5 subjects (12.5%) had diabetes
mellitus more than 10 years.

Out of 40 patients of diabetes mellitus 36
(90%) patients had peripheral neuropathy, 4
(10%) had combined peripheral neuropathy
and autonomic neuropathy.

After 5 weeksof therapy there was significant
(p<0.00 1) decrease in both fasting blood
sugar and blood sugar 2 hours after breakfast
in group lIB as compared to baseline values.
But there was no significant (p>0.05) change
in group IIA (Table-I). The serum zinc levels
were significantly low (p<0.00 1) in group II
as compared to group I at baseline. After 6
weeks of oral zinc therapy at the dose of 660
mg/day there was a significant increase
(p<0.00 1) in serum zinc levels in group
lIB. But the change was not statistically
significant (p>0.05) in group IIA (Table-I).

The change in pre- and post-therapy values
of fasting blood sugar, blood sugar 2 hours
after breakfast and serum zinc level in control

group was not statistically significant
(p>0.05).

At baseline in group I the MNCV in both
median and common peroneal nerves was in
normal range (45 to 60 mlsec in median nerve
and 48 to 58 mlsec in common peroneal
nerve). It was low in both groups IIA and
lIB as compared to group I at baseline. After
treatment with oral zinc MNCV values of

both median and common peroneal nerves
showed significant (p<0.001) improvement
in group lIB, with respect to baseline values
while the change was not statistically
significant (p>0.05) in group IIA (Table-I).
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Table-I: Glycaemic status, serum zinc and MNCV in controls and studied groups

Table-I shows that there was significant control of blood sugar, increase of serum zinc level and
improvement of nerve conduction velocity after 6 weeks of treatment by zinc.
FBS=fasting blood sugar; 2HABF=blood sugar 2 hours after breakfast; MNCV=motor nerve
conduction velocity; MN=median nerve; CPN=common peroneal nerve; NS=not significant; HS=
highly significant. All values are mean.:!:.SD.

Discussion

This is a double blind study conducted on 60
subjects; 20 controls, 20 patients with
diabetes mellitus on placebo and 20 patients
with diabetes mellitus on oral zinc therapy
at the dose of 660 mg/day for 6 weeks.

In the present study we found that serum zinc
levels were 69.616.2f..1.gm%,68.715.9 f..I.gm%
and 108.l:t6.2f..1.gm%in group IIA & lIB and
gr<?upI respectively. It means that serum zinc
levels were significantly low in diabetics as
compared to the corresponding healthy
controls. Our findings are in collaboration
with others where it was show that serum and
bone zinc levels were low in alloxan diabetic

miceII. Our findingsare also similarto the
finding of other investigators where they
showed that the zinc level was low in plasma,
muscle and adipose tissue of diabetic
patients 12.

The exact mechanism responsible for low
level of zinc in diabetes mellitus is not

known.Among the many suggestions Kinlaw
et aI's suggestions are well accepted where
they said that the depressed serum zinc values
in diabetes mellitus could be due to altered

insulin metabolism or hyperzincuria
secondary to a renal abnormality, possibly
genetic13.

Our findings show that before zinc therapy
the mean fasting blood sugar level and mean
blood sugar 2 hours after breakfast were
1O.21:tO.71mmol/L and 14.32:tO.61mmol/

L respectively which have been reduced to
8.1510.62mmol/L and 9.4010.72 rnmol/L

respectively after zinc therapy.This reduction
was highly significant (p<0.00l) both in
fasting and 2hours after breakfast sugar
levels.There was no reduction of blood sugar
level among the diabetics who does get zinc
therapy.Therefore, our study shows that after
oral zinc supplementation serum zinc
significantly improved fasting blood sugar
and blood sugar 2 hours after breakfast as
compared to placebo. This finding is in
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Groupl(n=20) GroupIIA(n=20) GroupIIB(n=20)

TimeofFBS 2HABFS.Zinc MNCV FBS 2HABFS.Zinc MNCV FBS 2HABFS.Zinc MNCV
Study mm/L mm/L mg(%) MN CPN mm/L mmlL mg(%)MN CPN mm/L mmlL mg(%)MN CPN

m/s mls mls mls mls mls

oday 4.76 5.90 108.1 56.1 51.92 9.8 12.98 69.6 43.6 36.2110.12 14.32 68.7 42.2 33.61
iO.41 iO.39 :t£.2 :t4.2 :t2.9 :t1.8 :t1.9 :t£.2 :t2.19:t4.1 iO.71 iO.61 :t5.9 :t3.4 :t3.4

After 4.77 5.89 107.16 56.2451.9 9.7 12.96 70.2 42.8 35.968.15 9.4 96.2 49.6 41.2
6weeksiO.42iO.41 :t7.1 :t4.1 :!:2.8 :t1.8 :t1.84 :t5.1 .:t2.1 :t4.3 iO.62 iO.72 :t£:9 :t3.5 :t4.1

p-value>.05 >.05 >.05 >.05 >.05 >.05 >.05 >.05 >.05 >.05 <.001 <.001 <.001<.001<.001

NS NS NS NS NS NS NS NS NS NS HS HS HS HS HS
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consonance with that of an earlier study8.
Zinc is required for metabolism of essential
fatty acids and prostaglandins. Deficiency of
zinc may therefore, alter membrane structure
and functions leading to impaired glucose
utilization in peripheral tissues14.When oral
zinc was administered in vivo to

streptozotocin rats, a dramatic decrease in
blood glucose levels was observed4. It has
been suggested that peripheral insulin
resistance will decrease in diabetic patients
if zinc is given as a part of therapy5.

In comparison with other trace elements zinc
even in high doses is relatively non toxic and
non cumulative. The proportion absorbed is
inversely related to the amount ingested. In
a limited trial, 660 mg of zinc sulphate has
been administered orally for nearly one year
without any adverse effects. Absorption of
zinc in the gut is deceased by phytates, fibers,
phosphates, calcium and copper and
increased by amino acids, peptides and other
chelating agents15.

Zinc supplementation have the potentiality
to decrease the severity of diabetic
complications like peripheral neuropathy.
Our study show that befores zinc therapy the

.mean MNCV of median nerve and common

peroneal nerves were 42.2:t3.4 rnIs and
33.6l:t3.4 rnIsrespectively which have been
increased to 49.6:t3.5 rnIs and 41.2:t4.1 rnIs

respectively after 6 weeks treatment with
zinc. This increase was highly significant
(p<O.OOl) both in MNCV median and
common peroneal nerves. The post therapy
increase in MNCV is in concurrence with that

of earlier studyl6.

The present study suggests that oral zinc
therapy helps in control of hyperglycemiaand
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improves the electrophysiological function
of nerves affected by diabetes mellitus. Zinc
is a non-toxic and non-cumulative trace
element. Diabetes mellitus is the most

common cause of peripheral neuropathy. So,
oral zinc therapy should be started as early
as possible in the diabetics who show
neurophysiological evidence of neuropathy
i.e. before clinical evidence of it.

Further study should be done to know
whether zinc prevents peripheral neuropathy
or not. If so, zinc should be given in all
diabetics early.
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