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INTRODUCTION

There is an increasing body of evidence now 
available to implicate reactive oxygen species 
(ROS) in the pathogenesis of a variety of diseases 
including periodontitis. ROS include molecules such 
as hydrogen peroxide (H2O2), hypochlorous acid 
(HOCl) and singlet oxygen (O2), which are capable of 

free radical formation in the extra- and intra-cellular 
environments.[1]

The most common approach for measuring free 
radical activity is to measure the end or intermediate 
products of lipid peroxidation. The most commonly 
applied test for the measurement of Malondialdehyde 
(MDA) is the estimation of thiobarbituric acid reactive 
substances (TBARS).[2]

A number of antioxidant mechanisms exist in the 
body, whose specific role is to remove or inactivate 
free radicals/ROS as soon as they form or to repair 
damage caused by free radicals/ROS.[1] Recently, 
the antioxidant status of serum, saliva and gingival 
crevicular fluid (GCF) in periodontitis patients has 
been widely explored.[3-13]
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ABSTRACT

Background: In the recent years, various studies have shown a link between the free radicals, 
antioxidants and periodontal diseases. The purpose of the present study was to evaluate the oxidative 
stress and the antioxidant status present in the gingival tissue and plasma of patients with chronic 
periodontitis and to evaluate the antioxidant property of taurine.
Materials and Methods: Periodontal status in 10 chronic periodontitis patients was assessed 
in terms of gingival index, plaque index, probing pocket depth and clinical attachment level prior 
to and after oral administration of taurine (500 mg O.D.) for 15 days. The oxidative stress present 
in the gingival tissue and blood (by measuring thiobarbituric acid reactive substance [TBARS]) 
and the antioxidants namely glutathione peroxidase (GPX) and reduced glutathione (GSH) were 
estimated before and after administration of taurine. The changes in the clinical parameters were 
also reassessed following administration of taurine. Statistical comparisons were performed using 
the Student’s t-test. A level of P < 0.05 was considered as statistically significant.
Results: The levels of TBARS in plasma and gingival tissue showed a significant reduction 
(P < 0.001) following administration of taurine. The antioxidant enzyme GPX showed a significant 
reduction following administration of taurine (P < 0.001), whereas GSH increased significantly 
(P < 0.001) following administration of taurine. The improvement in the periodontal status following 
administration of taurine was also significant statistically.
Conclusion: Based on the biochemical and clinical assessments, taurine seems to exert a protective 
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Taurine (2-amino ethane sulphonic acid), an amino 
acid has been investigated by several workers for 
its antioxidant property.[14-17] Research demonstrates 
that taurine can protect the heart from neutrophil-
induced reperfusion injury and oxidative stress. 
Because the respiratory burst activity of neutrophils is 
also significantly reduced in the presence of taurine, 
perhaps taurine’s protective effect is mediated by its 
antioxidative properties.[18] A few animal studies have 
demonstrated taurine to be beneficial in tissue repair 
in periodontal diseases.[19,20]

Recently, topical application of 1% taurine on the two 
basement membrane proteins (laminin 5 and type IV 
collagen expressions) of regenerating oral gingival 
epithelium demonstrated histologic evidence of rapid 
reepithelization of human gingival wounds.[21] Based 
on an in-vitro study, taurolidine, a derivative of taurine 
has been suggested as a potent antimicrobial agent in 
non-surgical and surgical periodontal treatment.[22]

The aim of this study was to evaluate the efficacy of 
taurine as an antioxidant in the management of patients 
with the chronic periodontitis. The objectives were:
•	 To estimate the levels of TBARS and antioxidants 

glutathione peroxidase (GPX) and reduced 
glutathione (GSH) in plasma and gingival tissue 
before and after administration of taurine.

•	 To evaluate the clinical parameters (plaque index 
[PI], gingival index (GI), probing pocket depth 
and clinical attachment level) before and after 
administration of taurine.

MATERIALS AND METHODS

Study population
A total of 10 chronic periodontitis patients who were 
non-smoker males belonging to the age group of 
35-40 years with 5 mm probing depth and attachment 
loss in at least four sites in each quadrant were 
selected for the study. They were free from systemic 
diseases and had not received periodontal treatment or 
medication during the previous 6 months. All subjects 
were informed about the study and consent was 
obtained from them.

Clinical examination
The clinical status of the patients was assessed based 
on the following: PI (Silness and Loe),[23] GI (Loe and 
Silness-),[24] probing depth and clinical attachment level 
(Ramfjord).[25] Radiographic bone loss was also assessed 
using full mouth intra-oral periapical radiography.

Study design and sample collection
This double-blind study has been approved by the 
Institutional Human Ethical Committee. Following 
selection of patients for the study, phase I therapy 
was completed and the patients were recalled after 
6 weeks for review. Patients with unresolved sites 
(periodontal pockets) were subjected to modified 
Widman flap surgery in all the four quadrants in 
four different appointments. The clinical parameters 
reassessed in the four quadrants on the day of the first 
sitting of surgery were considered as baseline values.

Blood was collected from the patients prior to surgery 
by venipuncture in pre-heparinized blood collection 
tubes and immediately transported to the laboratory 
for analysis of the antioxidant status. After blood 
collection, the gingival tissue obtained from the 
patients by performing modified Widman flap surgery 
was transported to the laboratory in ice-cold saline for 
further analysis.

Following surgery, neither non-steroidal anti-
inflammatory drugs nor tetracycline was prescribed to 
patients and were randomly divided into two groups. 
One group of patients received the drug taurine 500 
mg (antioxidant) once daily initially for a period of 
15 days followed by the placebo once daily for 15 
days. The other group of patients received placebo 
once daily initially for a period of 15 days followed 
by taurine 500 mg once daily, for 15 days. The 
clinical and biochemical assessments were repeated 
subsequently, in the quadrants subjected to flap 
surgery following the drug regimen (15 days intake of 
taurine and placebo).

To maintain full blinding of the results, the drug 
code (whether taurine or placebo) was held by one 
of the authors remotely from all assessments and was 
not broken until all data had been collected and all 
analysis had been performed. The participants of the 
study as well as the investigator (who collected the 
samples and clinical data from patients and provided 
them with drugs) were unaware about the details 
of the drugs (whether it was taurine or placebo). 
The drug code was concealed by using sequentially 
numbered, identical-appearing containers of taurine or 
placebo tablets.

Laboratory investigations
Lipid peroxidation was estimated as evidenced by 
the formation of TBARS. Lipid peroxides in plasma 
were assayed calorimetrically at 530-535 nm by the 
method of Yagi.[26] Lipid peroxidation in tissue was 
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estimated by the method of Ohkawa et al.,[27] GSH 
was measured in plasma and tissue according to the 
method of Beutler and Kelley.[28] The activity of GPX 
was estimated by monitoring glutathione utilization 
by H2O2 according to the method of Rotruck et al.,[29]

Enzyme activity was expressed as µmoles of 
glutathione utilized/minute/L for plasma and per gram 
protein in the gingival tissue.

Statistical analysis
After decoding the drugs, the results obtained were 
subjected to statistical analysis. The values were 
expressed as mean ± standard deviation (SD) and 
statistical comparisons were performed using the 
Student’s t-test. A level of P < 0.05 was considered 
statistically significant.

RESULTS

The oxidative stress and the antioxidant status were 
investigated in the plasma and gingival tissue sample 
of 10 chronic periodontitis patients at baseline and 
following administration of the drug taurine and 
placebo.

Table 1 shows the mean and SD of the levels of 
TBARS and the antioxidants glutathione and GPX 
in plasma at baseline and following administration 
of taurine and placebo [Figures 1-3]. The difference 
between the baseline values and following 
administration of taurine was compared with the 
difference between baseline values and following 
administration of placebo using Student’s t-test 
(4 vs. 5). We noticed a statistically significant 
reduction (P < 0.001) in the levels of TBARS and 
GPX in plasma following administration of taurine 
while there was a statistically significant increase in 
the levels of GSH (P < 0.001).

Table 2 shows the mean and SD of the levels of 
TBARS, GSH and GPX in gingival tissue at baseline 
and following administration of taurine and placebo 

Figure 1: Levels of plasma thiobarbituric acid reactive substances 
at baseline and following administration of taurine and placebo. 
Baseline: 10.71, After taurine: 5.86, After placebo: 8.99

Figure 2: Levels of plasma glutathione peroxidase at baseline 
and following administration of taurine and placebo. Baseline: 
261.27, After taurine: 210.62, After placebo: 237.27

Figure 3: Levels of plasma reduced glutathione at baseline 
and following administration of taurine and placebo. Baseline: 
31.92, After taurine: 36.76, After placebo: 35.42

Table 1: Levels of TBARS and antioxidants in plasma at baseline and following administration of taurine 
and placebo
Parameters Baseline 1 After taurine 2 After placebo 3 Baseline-taurine 

difference 4
Baseline-placebo 

difference 5
P value 4 vs. 5

TBARS (nMoles/ml) 10.71±1.94 5.86±1.60 8.99±2.34 4.85±1.21 1.71±1.62 P<0.001
GPx (UA/L) 261.27±41.30 210.62±36.53 237.27±38.63 50.70±16.24 24.04±13.17 P<0.001
GSH (mg/dl) 31.92±6.44 36.76±5.53 35.42±11.36 4.48±1.70 2.80±1.34 P<0.001

Values are expressed as mean ± SD; N = 10. TBARS: Thiobarbituric acid reactive substances; GPx: Glutathione peroxidase; GSH: Reduced glutathione. A: 
µmoles of glutathione utilized/minute
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[Figures 4-6]. The difference between the baseline 
values and following administration of taurine was 
compared with the difference between baseline 
values and following administration of placebo using 
Student’s t-test (4 vs. 5).  We observed a statistically 
significant reduction (P < 0.001) in the levels of 
TBARS and GPX in gingival tissue following 
administration of taurine while there was a statistically 
significant increase in the levels of GSH (P < 0.001).

Table 3 shows the mean and SD of the difference 
between the values of the clinical parameters at 
baseline and following administration of taurine and 
placebo. Student’s t-test (1 vs. 2) showed that the 
changes in the clinical parameters namely PI and GI 
following administration of taurine and placebo were 
statistically insignificant. However, the changes in the 
probing pocket depth and clinical attachment level 
following administration of taurine and placebo were 
statistically significant (P < 0.025).

DISCUSSION

It is widely agreed that, increased generation of 
ROS may cause toxic effects by oxidative damage 
of macromolecules, such as proteins, lipids and 
deoxyribonucleic acid. Oxidative stress has been 
implicated as a major contributor in over 100 
disorders and more recently periodontitis.[12] Previous 
studies exploring the levels of antioxidants and the 
oxidative stress existing in the serum, saliva and 
GCF of chronic periodontitis patients have reported 
elevated lipid peroxidation and a disturbed antioxidant 
status.[3-13] However, limited reports investigating the 
same in the periodontally diseased gingival tissue are 
available.[30,31]

Recent medical and dental researches are geared 
towards the prevention of free radical mediated 
diseases by using specific nutrient antioxidants.[32] The 
present study focuses on investigating the efficacy 

Figure 4: Levels of tissue thiobarbituric acid reactive substances 
at baseline and following administration of taurine and placebo. 
Baseline: 206.95, After taurine: 164.96, After placebo: 185.5

Figure 5: Levels of tissue glutathione peroxidase at baseline 
and following administration of taurine and placebo, Baseline: 
45.6, After taurine 33.15, After placebo: 37.12

Figure 6: Levels of tissue reduced glutathione at baseline and 
following administration of taurine and placebo. Baseline: 5.87, 
After taurine: 7.49, After placebo 6.57

Table 2: Levels of TBARS and antioxidants in gingival tissue at baseline and following administration of 
taurine and placebo
Parameters Baseline 1 After taurine 2 After placebo 3 Baseline-taurine 

difference 4
Baseline-placebo 

difference 5
P value 4 vs. 5

TBARS (nMoles/100 mg 
protein) 206.95±2.50 164.96±2.48 185.50±2.90 41.95±2.21 21.37±2.61 P<0.001

GPx (UA/g protein) 45.60±1.61 33.15±2.67 37.12±1.42 12.44±1.35 8.48±1.30 P<0.001
GSH (nMoles/mg protein) 5.87±0.22 7.49±0.19 6.57±0.2 1.61±0.09 0.69±0.13 P<0.001

Values are expressed as mean ± SD; N = 10. TBARS: Thiobarbituric acid reactive substances; GPx: Glutathione peroxidase; GSH: Reduced glutathione. 
A: µmoles of glutathione utilized/minute
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of taurine as an antioxidant in chronic periodontitis 
patients. Lipid peroxidation and the levels of the 
antioxidant enzyme GPX and its substrate GSH were 
estimated before and after administration of taurine.

In various clinical trials conducted in epileptic 
patients, the dosage of taurine ranged from 375 to 
8,000 mg/day. In our study, 500 mg taurine was given 
once daily for 2 weeks expecting favorable results.

The levels of TBARS in plasma and gingival tissue 
of chronic periodontitis patients in our study, showed 
a significant reduction following administration of 
taurine. This finding is consistent with animal studies 
conducted by Lim et al.,[14] and Balkan et al.,[15] who 
also demonstrated a decrease in levels of MDA in 
hepatic tissue while exploring the effect of taurine in 
diabetic model mice[14] and in mice with induced liver 
cirrhosis.[15]

Similarly, Nandhini et al.,[16] also observed that 
taurine was effective in reducing the peroxidative 
damage in plasma and liver tissue of rats fed with 
the high sucrose diet. Hence, the observed reduction 
in the levels of TBARS in plasma and gingival tissue 
following administration of taurine in our study can 
be attributed to the antioxidant potential of taurine.

In the present study there was a reduction in levels of 
GPX and an increase in levels of GSH in plasma and 
gingival tissue following administration of taurine. 
On the contrary, animal studies conducted by Lim et 
al.,[14] and Balkan et al.,[15] following administration of 
taurine showed either unaltered or increased levels of 
GPX in the hepatic tissue of diabetic model mice[14] 
and mice with induced liver cirrhosis.[15]

It can be hypothesized from the present study that 
taurine being an antioxidant, has led to a decreased 
generation of free radicals resulting in decreased 
levels of H2O2 and lipid peroxides as evident from 

decreased levels of TBARS in plasma and gingival 
tissue. Hence, the need for GPX is reduced. The 
reduction in levels of GPX in plasma and gingival 
tissue might be attributed to decreased synthesis of 
GPX or increased degradation of GPX or inhibition 
of GPX activity and it needs further studies to explore 
the mechanism of decrease in GPX activity by taurine 
administration.

Li et al.,[17] who evaluated the protective effect of 
taurine on HOCl toxicity to rat hepatocyte nuclei, 
demonstrated that taurine provided more powerful 
protection against HOCl than GSH.

This finding is in favour of the increase in levels of 
GSH in plasma and gingival tissue samples following 
administration of taurine in this study. It can be 
hypothesized that the administration of taurine would 
have led to decreased utilization of GSH resulting in 
the presence of higher levels of GSH in plasma and 
gingival tissue.

Among the clinical parameters, though PI and GI 
showed statistically insignificant changes, there 
was a statistically significant reduction in probing 
pocket depth and clinical attachment level following 
administration of taurine.

Short term duration of the study and limited sample 
size are a few limitations of the study. Along with 
the evaluation of the antioxidant efficacy of taurine, 
its impact on the levels of inflammatory mediators 
like tumor necrosis factor-a, interleukin-1b, etc., can 
also be investigated. Enrolling a larger number of 
patients including those with gingivitis, aggressive 
periodontitis, etc., are the future avenues of research 
using taurine.

Of course, future trials with topical application of 
taurine for gingival massage as well as using taurine 
as a local drug delivery agent in diseased periodontium 
may throw light on the beneficial effects of taurine in 
the treatment of periodontal diseases.

CONCLUSION

Based on our data, it can be concluded that taurine 
seems to improve the antioxidant status of chronic 
periodontitis patients by influencing the levels of lipid 
peroxidation products (TBARS) and the antioxidant 
enzymes GPX and GSH. The apparent improvement 
observed in the clinical parameters (namely probing 
pocket depth and clinical attachment level) following 
administration of taurine also reflects the same.

Table 3: Clinical parameters at baseline and 
following administration of taurine and placebo
Clinical 
parameters

Baseline-
taurine 

difference1

Baseline-
placebo 

difference 2

P value 
1 vs. 2

Plaque index 1.20±0.13 1.18±0.14 0.755 (NS)
Gingival index 1.25±0.10 1.24±0.12 0.985 (NS)
Probing pocket 
depth 0.05±0.01 0 0.025 (S)

Clinical attachment 
level 0.05±0.02 0 0.025 (S)

Values are expressed as mean ± SD. NS: Not significant; S: Significant
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