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ABSTRACT
Background and objectives A link between the occurrence of periodontitis and zinc
deficiency has been suggested. The aim of this study was to evaluate the effect of zinc
supplementation on periodontal status in patients with type 2 diabetes mellitus.
Methods Three hundred diabetic patients with chronic periodontitis (age range 45-65 years
old) were selected. The patients divided into three groups as I :zinc supplement; II: scaling
and polishing; III: zinc plus scaling and polishing. At initial visit, the blood samples of all
patients collected and analyzed for serum zinc and glucose. Periodontal status of the patients
based on clinical attachment loss and probing pocket depth score was determined. The
patients in group I and group III were assigned to receive 50 mg elemental zinc three times a
day for six months period. Periodontal status reassessed after intervention following the same
procedure.
Results At initial, there were no significant differences in any parameter between the three
groups. At the end of the 6 months period, the mean values of clinical attachment loss and
probing pocket depth scores were significantly lower among group III as compared to group
II (P<0.01). The percentage of change in clinical attachment loss and probing pocket depth
were significantly higher in the group III as compared to group II ( p<0.05).
Conclusion Zinc supplement for vulnerable population to low zinc status such as type 2
diabetes mellitus patients decreases the chance of the occurrence of severe periodontitis.
Duhok Med J 2014;8(2): 30-37.
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P

eriodontitis is a multifactorial disease
caused by gram-negative anaerobic
bacteria, with systemic and environmental
factors. Periodontitis, if untreated, leads to
loss of alveolar bone and supporting
tissues of the teeth, so a proper
intervention is required from stage to stage
in order to retain the teeth in the oral
cavity in functional state for long period1.
Patients with type 2 diabetes mellitus
(T2DM) are at a higher risk for
periodontitis2,3,4, and screening of patients

with diabetes and periodontitis that may
threaten longevity and the quality of life is
necessary5.
Zinc(Zn) is an essential trace element to
all forms of life because of its fundamental
role in gene expression, cell development
of cell6. It has been reported that the
altered metabolism of zinc would lead to
some diabetic complications such as
periodontitis7,8. In rate, the improve effect
of oral supplementation of zinc has been
determined in rat; oral and periodontal

* Assistant lecturer, Department of Clinical Biochemistry , Department of Periodontology, Faculty of Medical
Sciences, University of Duhok, Kurdistan Region, Iraq.
** lecturer Department of Clinical Biochemistry , Department of Periodontology, Faculty of Medical Sciences,
University of Duhok, Kurdistan Region, Iraq.
*** Professor of clinical Biochemistry Department of Clinical Biochemistry, Faculty of Medical Sciences,
University of Duhok, Kurdistan Region, Iraq.
Corresponding author: Prof. Dhia J. Al-Timimi. Email: altmimidj@yahoo.com. Mobile: +9647504228908

30

Duhok Medical Journal

health in rat was better in oral zinc
supplementation than in zinc deficiency9.
In the light of these findings; considering
that link between zinc and periodontitis
may have a role in the improvement of
periodontal tissues in T 2 DM; we aimed
to evaluate the effect of zinc
supplementation on periodontal status in
patients with T2 DM.
METHODS
Study population
A total of 300 T2 DM patients with
periodontal disease were included in the
study.
The patients were divided into three
groups consisting of 100 participants in
each group as follows: Zinc supplement
(group I); scaling and polishing (group II);
and zinc plus scaling and polishing (group
III).Their age ranged from 45-65 years. All
patients were selected from the outpatients
attending Diabetes Health Center, Duhok,
Kurdistan
Region,
Iraq.
Patients
interviewed and informed about the nature
of the study and then verbal consent was
obtained from each subject. The study
protocol was approved by the ethical
Committee of the General Directorate of
Health in Duhok.
Study protocol
The participants underwent two visits, at
base line and after 6 months of taking oral
zinc supplementation and periodontal
treatment.
A
protocol
for
zinc
supplementation involved zinc sulphate
cap 220 mg three time daily which is
equivalent to 50mg elemental zinc (150mg
/day) for six months period. The first
group were given zinc only, the second
group involved periodontal treatment
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(scaling and polishing) without zinc
therapy, and the third group were given
zinc as a complementary to their
conventional treatment, scaling and
polishing. After 6 months, blood samples
were collected from 199 patients only. Of
these, 51 in (group I), 83 in (group II) and
65 in (group III). The remainder, 101 did
not complete the study because some of
them not taken zinc supplement regularly,
while others were missed for follow up.
CLINICAL EXAMINATION
The oral examination was done by
calibrated periodontal probe (Williams
probe) at 4 sites mesiobuccal, distobuccal,
midbuccal and midlingual. This included
clinical attachment loss(CAL) and probing
pocket depth (PPD). The CAL was
assessed by measuring the distance from
cement-enamel junction (CEJ) to base of
the probing pocket depth in millimeters.
The PPD was assessed from gingival
margin to base of the pocket10.
DATA COLLECTION
A pre-tested questionnaire was done to
obtain information, on age, gender, and
duration of the disease. The participants
were asked to fast overnight for at least 12
hours. At the morning venous blood
samples were collected for serum glucose
and zinc measurements. Serum glucose
and Zinc levels were determined by using
(Giesse Diagnostica-Italy) kits in clinical
chemistry analyzer Kinza 240.
STATISTICAL ANALYSIS
Data were collected and analyzed using
SPSS version 19.0 for windows (SPSS,
Chicago; Illinois, USA). Quantitative data
were analyzed by using independent
sample t- test.
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RESULTS
The base line characteristics of the patients
have been described in Table 1. The mean
of age, serum glucose and serum zinc
concentrations were not significantly
different between the three groups. The
clinical attachment loss and probing
pocket depth was also not significantly
differing.
At the end of the 6 months period, the
mean values of clinical attachment loss
and probing pocket depth were
significantly lower among group III as
compared to group II (P<0.05, P<0.01
respectively). Patients in Group III had

also lower mean values of clinical
attachment loss and probing pocket depth
as compared to group I (p<0.01), as shown
in Table 2.
On using percentage of change, the
result showed significant higher values in
group III with respect to clinical
attachment loss and probing pocket depth
as compared to Group II (p<0.05).
Similarly, group I had a high percentage of
changes as compared to group II (Table
3).

Table 1 . Clinical and anthropometric characteristics of the subjects studied
Parameter

Group I
n=100

Group II
n=100

Group III
n=100

P* value

Age(years)

51.0 ± 6.0

52 ± 6.0

51.0 ± 7.0

0.927

Male sex [ ( n %) ]

26 ( 51)

43( 51.8)

36 ( 55.4)

0.71

Fasting blood glucose (mg /dl)

221.7 ± 59.9

221.9 ± 67.1

222.4 ± 49.1

0.999

Serum zinc(mg /dl)

61.2 ± 4.5

62.3 ± 5.4

60.4 ± 4.7

0.540

Probing Pocket Depth (mm)

5.9 ± 0.9

5.4 ± 1.0

5.7 ± 1.2

0.145

Clinical Attachment Loss (mm)

4.0 ± 1.0

3.4 ± 1.1

3.6 ± 1.2

0.158

* One way ANOVA

Table 2. Comparison of Blood glucose, Serum zinc level, clinical attachment loss, probing pocket depth
in( Zinc, Scaling and Polishing), (Zinc), (Scaling and Polishing) groups at the end of the study
group

n

Fasting blood
glucose

Serum zinc

Clinical attachment
loss **

Probing pocket
depth *

Group I

51

181.5 ± 53

85.6 ± 8.3

3.6 ± 1.0

5.3 ± 1.1

Group II

83

210.3± 68.7

61.8 ± 4.4

3.2 ± 1.1

5.1 ± 1.1

Group III

65

180.7± 36.2

82.3± 7.3

3.0 ± 1.1

4.8 ± 1.1

Group III Vs group II , Clinical attachment loss p < 0.05, Probing pocket depth p <0.01
Group III Vs group I , Clinical attachment loss <0.01 , Probing pocket depth p < 0.01
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Table 3. Baseline and 6 months comparison of fasting blood glucose, serum zinc level, clinical attachment
loss and probing pocket depth in groups

Groups

Fasting blood
glucose
Change
% of
of mean
change

Serum zinc level

Probing pocket depth

Change
of mean

% of
change

Change of
mean

% of
change

Clinical
attachment loss
Change
% of
of mean change

Group I

40.1

18.2*

-24.5

28.6*

0.54

10.1*

0.38

9.6*

Group II

11.5

5

-0.5

0.8

0.18

3.5

0.20

5.8

Group III

41.7

18.7**

-21.9

26.6**

0.80

14.2**

0.58

15.9**

* Group I Vs. group II, P < 0.05 for all parameters
** Group I Vs. group III, P < 0.05 for all parameters

DISCUSSION
Accumulating evidence suggests that zinc
may be associated with increase chance of
decreasing severity of periodontitis and
improvement of glycemic status in type 2
diabetes patients. Although there have
been several studies investigating the role
of zinc in DM patients with periodontitis,
there are few published data on zinc
supplementation in our population11. Thus,
a large group of diabetes mellitus patient
may be at increased risk for developing
zinc deficiency, which in turn, may lead to
periodontitis, a finding previously reported
by (Biju et al.,)12. It is noteworthy that
100% appears at risk for mild-moderate
zinc deficiency, serum zinc level<70 ug/dl;
a cutoff value stated by others (Al-Timimi
et al.,)13 and an improvement in
biochemical
zinc
status
during
supplementation support the existence of
low zinc status in those patients. Because
zinc may play a role in the
pathophysiology of this condition, our
finding that T2 DM patients with
periodontitis have lower concentrations of
serum zinc of potential concern. It has
been shown that serum zinc level were
lower
in
diabetic
patients
with
periodontitis when compared to healthy
individuals with periodontitis12.

The lower concentrations of serum
zinc among those with diabetes may have
resulted from lower intake, excessive loss
or inherited disturbances in its metabolism.
In our study, the patients with nonsurgical periodontal therapy plus oral zinc
supplementation had a higher percentage
of change of clinical attachment loss and
probing pocket depth as compared to the
other therapy groups. Several potential
mechanisms has been suggested, zinc
might protect cells against oxidative
damage by inhibition the production of
reactive oxygen species (ROS). Zinc may
also play different role in mitochondria,
because it prevent H2O2-induce apoptosis
of cells through regulation of B-cell
lymphoma -2/ Bax protein ratio14.
There is clear evidence that diabetes
have increased prevalence and severity of
periodontitis and that individual with
periodontitis have an increased prevalence
of
diabetes11.
Indeed,
unstable
periodontitis may have the potential to
worsen glycemic control in diabetes
.Taylor et al showed that in the pima
Indian population of Arizona individuals
with severe periodontitis had up to 13
times greater risk of worsening glycemic
control after 2 years, depending on age15.
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Interventional studies, in which glycemic
control was assessed in participant with
preexisting periodontitis and diabetes
before and after a course of periodontal
therapy, provide insight into this
relationship. Randomized controlled trials
have
demonstrated
significant
improvement to glycemic control in
type116 and type two diabetes17,18
following
non-surgical
periodontal
therapy. Several other studies failed to
support this including randomized
controlled trials investigation type 119,20
and type 2 diabetes21. However, our data
show
that
individuals
on
zinc
supplementation had higher percentages of
change in fasting blood glucose than those
without supplementation. Moreover, our
data show that individual’s periodontal
health and glycemic control was better in
group III than in group Iand II, so a
combination of zinc supplementation with
non-surgical periodontal therapy appears
to have a significant effect.
Zinc supplement for vulnerable
population to low zinc status such as
patients with T 2 DM decreases the chance
of the occurrence of severe periodontitis.
Therefore we recommended the routine
screening of zinc status in patients with
T2DM. Zinc supplementation may be an
effective dental health intervention means,
to improve the periodontal status of the
population.
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