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ABSTRACT

Objective: to determine the long-term effect of glibenclamide on thyroid function
tests in type 2 diabetic patients.

Materials and methods: A total of 63 diabetic patients, 32 type 2 on glibenclamide
and 31 type 1 on insulin, were enrolled in this study. Thirty two, apparently
healthy volunteers, were also included in the study as a control group. Blood samples
were taken from the patients and controls, then the serum were analysed for
measurement of fasting serum glucose (FSG), thyroid hormones (total T3, fT3,

total T4, fT4) and TSH.

Results: the result showed that there were no significant differences between thyroid
hormones and TSH of the glibenclamide group when compared to the same
parameters in the control group, however the fT3 and fT4 of insulin group were
significantly lower than that of the control and glibenclamide groups. There were no
significant differences between total T3 and total T4 of control, glibenclamide and
insulin groups when compared to each others, whereas the TSH of insulin group was
significantly higher than that of control and glibenclamide groups.

Conclusion: long term therapy with glibenclamide have no effect on thyroid function
tests in type 2 diabetic patients and there was no correlation between glycemic control
and thyroid hormones or TSH.
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D iabetes mellitus is a group of
metabolic disorders of
carbohydrate metabolism  in which
glucose is underutilized, producing
hyperglycemia  resulting  from a
defect in insulin secretion, insulin
action, or both'. Diabetes mellitus is an
endocrine disorder which affect more
than 100 million (6% of the
population) of people world-wide
inspite of enormous facilities available
to control its growth’. In type 2
diabetes, the p-Cell dysfunction
superimposed on insulin resistance
leads to  hyperglycaemia  and
subsequently to type 2 diabetes.
Typically, at the time of diabetes
diagnosis, nearly 50% of p-cell
function has been lost and less than
60% of normal insulin sensitivity is
present’. Diabetes is a chronic illness
that requires continuing medical care
and patient self-management education
to prevent acute complications and to
reduce the risk of long-term
complications®. When the strategies of
lifestyle modification, diet and exercise
of moderate intensity fails to maintain
the adequate glycaemic control, oral
hypoglycemic agents are introduced as
a treatment approach’. Insulin is
indicated in diabetes mellitus when
blood glucose levels cannot be
controlled by diet, weight loss,
exercise and oral medications’.
Diabetes and thyroid disease are
common in the population, there is a
continuous association of thyroid
hormones and insulin in glucose
metabolism®’. Many studies revealed
that T3 and insulin both stimulate the
expression of hexokinases and
glycogen  synthase = which  are
respectively responsible for uptake and
disposal of glucose via formation of
glucose-6 phosphate and glucose-1
phosphate®. At a molecular level,
microarray studies performed on mice
liver have demonstrated that most of
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the enzymes involved in
gluconeogenesis are positively
regulated by thyroid hormone’. It is
known that thyroid hormones can
stimulate the expression and activate a
number of proteins that are candidates
for regulating insulin sensitivity'’. It
was reported by Ledda et al.'’ that T3
is a powerful inducer of pancreatic
acinal cell proliferation in rodents.
Ortega et al.'” demonstrated that T3
concentrations were positively
associated with insulin secretions and
T3 may play a role in the insulin
secretions.

The oral hypoglycemic agents,
sulfonylureas, are wused by many
physicians in the treatment of patients
with type 2 diabetes mellitus">. Many
studies showed a higher incidence of
hypothyroidism in diabetics treated
with the first generation sulfonylureas
than in control groups treated with diet
alone or insulin'®. In most patients that
are hypofunctional after sulfonylurea

therapy, the pituitary is able to
compensate for their effect and
maintain a euthyroid state by
increased synthesis of TSH

(compensated hypothyroidism), and
goiter is the most striking and best
known outcome of excessive TSH
secretion. The electrophoretic studies
showed that sulfonylureas inhibit the
binding of T3 and T4 to thyroid-
binding globulin competitively,
reduced protein-bound iodine and
elevated resin uptake has been used as
evidence  of  their  antithyroid
propertyls.

Trials about the effects of second
generation sulfonylureas on the thyroid
function is insufficient. Therefore, this
study was designed to investigate the
effect of glibenclamide on thyroid
function tests in type 2 diabetic
patients.
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Materials and methods

This study was conducted in Mosul-
Iraq during the period from 1st of
January 2012 to the 1st of August
2012. A total of 63 diabetic patients
were enrolled in this study, they were
divided into two groups, the first group
included 32 type 2 diabetic patients (15
male and 17 female) on glibenclamide
therapy; their mean age was 52.51+8.8
years whereas the second group
involved 31 type 1 diabetic patients
(1lmale and 20 female) on insulin
therapy; their mean age was 53.41+8.3
years. Another group involved thirty
two apparently healthy volunteers (14
male and 18 female), were also
included in the study as a control
group; their mean age was 50.91£8.2
years.

The study design was case-control
study and the patients were excluded if
they had a history of hypertension,
angina pectoris, myocardial infarction,
heart failure, renal or hepatic failure or
those taking hypoglycemic agents
other than glibenclamide and insulin.
Pregnant women and lactating mother
were also excluded from the study.

Seven milliliters of venous blood,
for laboratory evaluation of
biochemical parameters, were obtained
from all participants after an overnight
fasting (12-hours) by antecubital vein
puncture, The blood was allowed to
clot at room temperature and after
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centrifugation the serum was collected
in plane tube and analyzed. Fasting
serum glucose was estimated by
glucose-oxidase-peroxidase
spectrophotometric method, by using a
kit supplied by Biocon company
(Germany). Thyroid hormones; total
triitodothyronine  (total T3), free
trilodothyronine (fT3), total thyroxine
(total T4) and free thyroxine (fT4) and
TSH were measured using ELFA
(Enzyme Linked Fluorescent Assay)
technique (minividas (biomerieux)
France), by wusing kit supplied by
Biomerieux company (France).

Statistical analysis

All values expressed as Mean+SD and
P value of <0.05 was considered to be
statistically significant. Two sample t-
test and Pearson’s correlation were
used to compare the results of various
parameters among the studied groups.
Statistical analysis was done using
Minitab for Windows  statistical
software, version 14.

Results

Age of the participants, body mass
index (BMI), duration of treatment by
glibenclamide or insulin and gender
are shown in (table 1). There were no
significant differences between the
studied groups regarding age and BMI.

Table 1: demographic characteristics of the studied groups.

Parameters Control Glibenclamide Insulin
group group group
(No.=32) (No.=32) (No.=31)
Age (years) 50.9148.2 52.514+8.8™ 53.41+8.3™
BMI (kg/m®) 27.943.5 28.243 29.0+£2.53
Duration of treatment (years) | ....... 6.6+3.4 7.5+4.62
Gender (male/Female) 14/18 15/17 11/20

» Non significant differences as compared to same parameter in the control group

(P>0.5).
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Table 2: the FSG, total T3, fT3, total T4, fT4 and TSH for the studied groups.

Parameters Control Glibenclamide Insulin
group group group
(No.=32) (No.=32) (No.=31)
FSG (mmol/l) 4.9+0.63 11.4+2.82* 10.6£2.4°
fT3(pmol/l) 6.64+2.42 5.36+0.95 4.79+0.42%
fT4(pmol/l) 15.742.27 15.3543.2 12+1.53%
Total T3(nmol/l) 1.69+0.27 1.68+0.36 1.69+0.52
Total T4(nmol/l) 112.2+10.4 103.4+15.4 100.8+13.7
TSH(mIU/1) 1.28+0.65 1.26+1.11 3.8443.19%

a= significant differences (P < 0.05) as compared to the same parameters in the control group.

b= significant differences(P < 0.05) as compared to the same parameters in the glibenclamide group.

Table 3: the Pearson’s correlation between FSG and thyroid hormones and TSH.

Mean+ SD(No. 63 patients) R P value

Thyroid function tests FSG (mmol/l)
fT3(pmol/l) 5.1+0.81 10.54+3.25 -0.177 0.527
fT4(pmol/l) 13.9+3.1 10.5+3.25 -0.123 0.280
Total T3(nmol/l) 1.7+£0.42 10.5+3.25 -0.128 0.953
Total T4(nmol/l) 102.3+14.5 10.54+3.25 - 0.201 0.590
TSH(mIU/1) 1.92+2.32 10.5+3.25 -0.113 0.157

There were no significant modifications, but their effects on

differences between thyroid hormones
and TSH of glibenclamide group when
compared to the same parameters in
the control group whereas the fT3 and
fT4 of insulin group were significantly
lower than that of the control and
glibenclamide groups. There were no
significant differences between total
T3 and total T4 of control,
glibenclamide and insulin groups when
compared to each others, however the
TSH of insulin group was significantly
higher than that of control and
glibenclamide groups ( Table 2).

There were non significant mild
negative correlation between the FSG
and all thyroid hormone parameters
and TSH in diabetic patients, as shown
in (Table 3).

Discussion

Sulfonylurea drugs are a class of
compounds that are developed from
sulfonamide drugs by some
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iodine metabolism are different from
sulfonamides, sulfonylureas decrease
the uptake of iodide whereas
sulfonamides prevent conversion of
iodine to diiodotyrosine and thyroxine,
but do not prevent uptake of iodide by
the thyroid gland”’.  Goitrogenic
substances exert effects on the thyroid
gland by disrupting one of several
steps in the biosynthesis and secretion
of thyroid hormones, these include
inhibition of the iodine-trapping
mechanism, blockage of organic
binding of iodine and coupling of
iodothyronines to form T4 and T3 and
inhibition of thyroid hormone
secretion by an effect on the
proteolysis of active hormone from the
colloid'®.  Studies showed that
sulfonylureas decrease the thyroid
uptake of iodide, Tranquada et al and
Skinner et al examined the 24-hour 1"
uptake in rats given sulfonylurea and
they showed that the thyroid I"'
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uptake was decreased'”.

To exclude the effect of diabetes on
thyroid gland, the present study
compared thyroid function test of
glibenclamide with that of type 1
diabetic patients on insulin therapy. In
this study the patient and the control
groups were matched regarding age
and BMI. This matching has a
beneficial effects in that it exclude any
effects of differences in age and BMI
on the outcome of the study (table 1).
The present study found out that there
were no significant differences in the
thyroid hormones and TSH in the
glibenclamide group when compared
to same parameters in the control
group, these findings were in
agreement with other studies''™®"
which were using different types of
second generation sulfonylurea but the
result obtained in this study were
inconsistent with those studies which
were using first generation
sulfonylurea'*'*%,

The present study found out that the
levels of fT3 and fT4 of insulin group
were significantly lower than that of
glibenclamide and control groups but
there were no significant differences
between total T3 and total T4 of
insulin, glibenclamide and control
groups when compared to each others
wheras the TSH of insulin group was
significantly higher than that of
glibenclamide and control groups
indicating that insulin group had
subclinical  hypothyroidism. Many
studies”**** were in agreement with
the present study, reported a reduction
in fT3 and fT4 with normal total T3
and total T4 and elevated TSH in both
type 1 and type 2 diabetic patients on
insulin therapy. Both Rezzonico et al**
and Ayturk et al” reported that a
higher levels of circulating insulin
associated with insulin resistance have
shown a proliferative effect on thyroid
tissue resulting in larger thyroid size
with increased formation of nodules.
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A study done by Nadez-Real et al*,
they suggests peripheral resistance to
thyroid hormone action with insulin
resistance, the higher the fT4-TSH
product, and the lower the insulin
sensitivity. In addition to that insulin
resistance is  responsible  about
decreased peripheral deiodination of
T4. The deiodinases play an important
role in the maintenance of circulating
and tissue levels of thyroid hormones.
The T4 is converted to T3 via type 2
deiodinase in the brain, pituitary and
muscle. A decreased activity of type 2
deiodinase could result in decreased
intracellular availability of active
thyroid hormone in these tissues. The
reduction in intracellular T3 would
lead to increased serum TSH™.

The present study showed a mild
negative correlation between fasting
serum glucose levels and parameters of
thyroid function test. This may
suggests that absence or minimal role
of blood sugar concentration in thyroid
dysfunction and further studies with
glycated hemoglobin may be necessary
to find out the role of glycemic status

in causing thyroid dysfunction'®*".

Conclusion

Long-term use of glibenclamide has
no effect on thyroid function tests,
whereas the long-term use of insulin
may leads to subclinical
hypothyroidism and such patients may
require annual screening of their
thyroid function in particular in
endemic area with goiter and their FSG
levels do not predict the risk.

References

1- Bastaki S. Diabetes mellitus and its
treatment. Int J Diabetes &
Metabolism 2005; 13:111-134.

2- Shimpi RD, Patil PH, Kuchake VG,
et al. Comparison of effect of
metformin in combination with
glimepiride and glibenclamide on
glycaemic control in patient with
type 2 diabetes  mellitus.



IraqJ Pharm

International journal of pharm tech
research 20009; 1(1):50-61.
3- Garber A, Klein E, Bruce S, et
al. Metformin plus glibenclamide
Versus metformin plus
rosiglitazone in patients with type
2 diabetes inadequately controlled
on  metformin  monotherapy.
Diabetes Obesity and Metabolism
2006; 8:156—-163.

4- American Diabetes Association.
Standards of medical care for
patients with diabetes mellitus.
Diabetes Care 2003; 26:S33-S50.

5- Chen HS, Wu TE, Jap TS, et al.
Subclinical hypothyroidism is a
risk factor for nephropathy and
cardiovascular diseases in Type 2
diabetic patients. Diabet Med
2007; 24(12):1336-1344.

6- Lacobellis G, Ribaudo MC,
Zappaterreno A, et al. Relationship
of thyroid function with body

mass index, leptin, insulin
sensitivity and adiponectin in
euthyroid obese women. Clin

Endocrinol 2005; 62:487-491.

7- Chakrabarti S, Guria S, Samanta I,
et al. Thyroid dysfunction
modulates glucoregulatory
mechanism in rat. Indian J exp
Biol 2007; 45:549-553.

8- Chidakel A, Mentuccia D, Celi FS.
Peripheral metabolism of thyroid
hormone and glucose homeostatis.
Thyroid 2005; 15:899-904.

9- Feng X, Jiang Y, Meltzer P, et al.

Thyroid hormone regulation of

hepatic genes in vivo detected by

complementary DNA microarray.

Mol Endocrinol 2000; 14:947-955.

Klieverik LP, Janssen SF, Vanriel

A, et al. Thyroid hormone

modulates glucose production via

a sympathetic pathway from the

hypothalamic paraventricular

nucleus to the liver. Proc natl

Acad Sci 2009; 106:5966-5971.

Ledda-Columbano GM, Perra A,

Pbiri M, et al. Induction of

pancreatic acinar cell proliferation

by thyroid hormone. J Endocrinol

2005; 185:393-399.

12- Ortega E, Koska J, Pannacciulli N,
et al. Free trilodothyronine plasma
concentrations  are  positively

10-

11-

60

Vol. 13, No.2, 2013

associated with insulin secretion in
euthyroid individuals. Eur J
Endocrinol 2008; 158:217-221.
13-Tsou JY, Kotler M, Lavine
RL. Thyroid-blocking activity of
chlorpropamide in a diabetic
patient with  hyperthyroidism.
Arch Intern Med 1981;
141(5):690-691.
Robuschi G, Emanuele R, Sforza
LTC, et al. Effect of iodine
administration on thyroid function
in diabetic patients. Acta Diabetol
Lat 1984; 21(4):357- 360.
15-Guney E, Efe B, Kebapci M, et al.
Effects of second generation
sulfonylureas on the thyroid.
Turkish journal of endocrinology
and metabolism 1999; 4:173-176.
16-Capen CC. Mechanisms  of
chemical injury of thyroid gland.
Prog Clin Biol Res 1994;
387:173-191.
17-Kilo C, Deadly J, Kale B.
Evaluation of the efficacy and
safety of diamicron in non-
insulin-dependent diabetic
patients. Diabetes Res Clin Pract
1991; 14:79-82.
18-Ikeda T, Ito Y, Murakami I, et al.
Effect of glibenclamide on thyroid
hormone metabolism in rats. Horm
Metab Res1986; 18 (8):517-520.
England ML, Hartnell JM,
Hershman JM, et al. Glyburide
does not alter thyroid function.
Diabetes Res1986; 3(9):471-474.
20-Hershman JM, Konerding K.
Effects of sulfonylurea drugs on
the thyroid and serum protein
binding of thyroxine in the rat.
Endocrinology 1986; 83(1):74-78.
21-Radaideh A, El-khateeb M, Baticha
AM, et al. Thyroid function and
thyroid autoimmunity in patients
with type 1 diabetes mellitus.
Saudi Med J 2003; 24(4):352-355.
22-Umpierrez GE, Stentz F, Latif KA,
et al. Thyroid dysfunction in
patients with type 1 diabetes.

14-

19-



IraqJ Pharm

Diabetes care 2003; 26(4):1181-
1185.

23-Farasat T, Cheema A, Khan MN.
Relationship of thyroid hormones
with serum fasting insulin and
insulin resistance in euthyroid
glycemic anomalies. Pakistan J
Zo0l 2001; 43(2):379-386.

24-Rezzonico J, Rezzonico M, Pusiol
E, et al. Introducing the thyroid
gland as another victim of the
insulin  resistance  syndrome.
Thyroid 2008; 18(4):461-464.

25-Ayturk S, Gursoy A, Kut A, et al.
Metabolic  syndrome and its
components are associated with
increased thyroid volume and
nodule prevalence in amild-to-
moderate iodine-deficient area.
European Journal of
Endocrinology 2009; 161(4):599—
605.

26-Nadez-Real JF, Pez-Bermejo A,
Castro A, et al. Thyroid function is
intrinsically linked to insulin
sensitivity and  endothelium-
dependent vasodilation in healthy
euthyroid subjects. J  Clin
Endocrinol Metab 2006;
92(9):3337-43.

27-Swamy RM, Kumar N, Srinivasa K,
et al. Evaluation of
hypothyroidism as a complication
in type II diabetes mellitus.
Biomedical Research 2012;
23(2):170-172.

61

Vol. 13, No.2, 2013



