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A B S T R A C T 
Background and Objectives: Periodontal disease is a chronic disorder with a high prevalence. There are few 
studies about the role of diet in prevention and treatment of periodontal disease. The aim of this study was to 
evaluate the effect of consumption of Chicory leaf extract in adjunct with non-surgical periodontal therapies on 
serum antioxidant and lipid status. 

Materials and Methods: This study was a double-blind, randomized controlled clinical trial conducted on 40 
patients in Sina Hospital of Ahvaz Jundishapur University of Medical Sciences (Iran) in 2014. The intervention 
(n=20) and control groups (n=20) were allocated using blocked randomization. The intervention group received 
2 capsules (2 g) of Chicory leaf extract daily for 8 weeks. All subjects underwent non-surgical periodontal 
therapy during the intervention period. Anthropometric indices, 24-hour diet records, total antioxidant capacity, 
malate di-aldehyde (MDA), uric acid, total cholesterol, triglyceride (TG) and HDL-c was measured before and 
after intervention. 

Results: The mean level of total antioxidant capacity (1.89 ± 0.49; 1.20 ± 0.25, respectively; P<0.001) and uric 
acid (7.15±1.98; 4.48±1.34, respectively; P<0.001) increased in the intervention group compared with the 
control group post intervention. The mean level of MDA decreased in the intervention group compared with the 
control group post-intervention (3.01±1.15; 3.97±1.19, respectively; P.d<0.001). Cholesterol difference was not 
significant pre- and post-intervention between the two groups (P=0.35). The mean level of serum triglyceride 
(TG) was significantly lower in the intervention group compared with the control group post intervention 
(149.50±97.88; 109.35±58.00, respectively; P.d<0.001). The mean level of HDL-c was also significantly lower 
in the intervention group compared with the control group post treatment (42.25±8.47; 39.80±8.94, 
respectively; P.d<0.001). 

Conclusions: It seems that consumption of Chicory leaf in adjunct with non-surgical periodontal treatment has 
beneficial effect against periodontal disease. 

Keywords: Periodontal disease, Chicory, Total antioxidant capacity, Inflammation, Lipid 

 
Introduction 

Periodontal disease with high prevalence is one of 
the most chronic dental diseases in the world (1). An 

epidemiological study indicated that 66% of people 
suffer from periodontal disease (2). This disease is a 
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chronic inflammatory and infective disease in which 
the supportive tissue of teeth is destroyed. Periodontal 
disease is diagnosed by gum bleeding, plaque 
formation, damaging alveolar bone, damaging 
connecting tissue and loosing the affected teeth (3, 4). 
It is indicated that about 10-15% of young people 
suffer from severe periodontal disease with pocket 
depth of 6 mm (5). It has been shown that 80% of 
young people in England and 51% of Americans have 
some symptoms of periodontal disease during their 
life (6).  

Gram-negative, anaerobic bacteria are responsible 
for  periodontitis (7). Several studies suggest that 
using antibiotics, mouthwashes, removing tartars and 
root planning may be useful for treating periodontal 
disease (8). However, using antibiotics in the 
treatment of periodontal disease may lead to bacterial 
resistance. Therefore, lack of a certain therapeutic 
strategy is felt. Natural compounds and herbal 
extracts such as polyphenols may influence the 
pathology of periodontal disease (9).  

Some researchers have indicated a relationship 
between diet and periodontitis. According to some 
studies, fruits, vegetables and whole grains reduce the 
prevalence of periodontitis (6, 10, 11). Jenzsch and 
colleagues found that consuming fruits, vegetables, 
beans and dairy during 12 months could reduce 
symptoms of periodontal disease (11). Furthermore, 
recent studies suggest that nutrients with high 
antioxidant activity may protect tissues in the mouth 
against oxidative stress (12, 13).  

Van der Velden U and co-workers found that 
using antioxidants, vitamin D and calcium or 
consumption of vegetables, berries and fruits may 
have effective role in prevention of periodontal 
disease (14). Deficiency of antioxidants and 
polyphenols may lead to increase in the inflammation 
occurring in periodontitis (15, 16). Some studies have 
indicated that cytokines have a key role in 
inflammation and can increase photolytic and 
osteoclastic enzymes in periodontal disease (17). 

Oxidative stress is considered as an important 
factor involved in pathogenesis of periodontal 
disease. According to several studies, ROS produced 
by the PMNs (the first defense system against 
periodontal pathogenic bacteria) in periodontal 
disease can result in further damage to periodontal 

ligaments and tissues supporting the affected teeth. It 
has also been shown that ROS level is high in 
periodontal disease. It is difficult to evaluate ROS 
levels due to their short lifetime; therefore, evaluation 
of  MDA levels would be an alternative approach 
(16). Several studies have reported the role of 
antioxidant in prevention of periodontal disease, but 
no effect was seen in the treatment (18).  

In periodontitis, serum antioxidant level may be 
decreased and free radical may be increased (19). 
According to some studies, concentration of ascorbic 
acid, carotenoid, bilirubin and some saliva 
antioxidants such as albumin, uric acid and ascorbic 
acid is reduced in periodontal disease. Patients with 
periodontal disease have higher levels of 
inflammatory markers such as IL-1β, TNFα and IL-6. 
These inflammatory factors may adversely alter lipid 
metabolism  (16, 20).  

Cichorium intybus L. is a herbal plant (30-120 cm 
height) from Asteraceae family growing in Europe 
(21). This plant is also found in some mountainous 
regions of Iran such as Khorasan, Zanjan, Tehran, 
Guilan, Mazandaran, Tabriz, and Fars. About 64 
compounds have been extracted from Chicory (21). 
Chicory leaves contain anthocyanin, Vitamin A, 
Vitamin C, potassium, calcium, phosphorus, phenolic 
acid and flavonoids. Furthermore, derivations of 
hydroxy-cynamid acid, 8-mono dicaffeolquinic acid, 
3-tartaric acid can be extracted from Chicory (22).  

It is suggested that chicoric acid extracted from 
Chicory may reduce inflammation and bacterial 
infections (22). Along with some non-surgical 
therapies in periodontal disease, some dietary 
supplements are suggested as valuable therapy in the 
treatment process of this disease (23).  

There are few in vitro studies about the protective 
role of Chicory against periodontal disease (23-25), to 
our knowledge, there are no clinical studies in this 
regard. Polyphenols found in Chicory leaf extract 
have antibacterial properties (24, 25). Moreover, the 
effect of Chicory leaf on serum antioxidant levels in 
periodontal disease has not been clearly proven. 
Therefore, the aim of this study was to investigate the 
effect of Chicory leaf extract supplementation along 
with non-surgical periodontal treatments on serum 
antioxidant and lipid in patients with periodontal 
disease. 
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Materials and Methods 
Participants: This study is a double-blind, randomized 
controlled clinical trial carried out in Sina Hospital 
and Perio Clinic of Jundishapur University of Medical 
Sciences, Ahvaz, Iran. Some 40 patients (19 females 
and 21 males) were participated. Inclusion criteria 
included males and females aged between 20-65 years 
old, body mass index (18.5<BMI<30) and moderate 
periodontal disease (pocket depth of minimum 4 mm 
in ¾ of the mouth) diagnosed by a dentist.  

Exclusion criteria included pregnancy, breast-
feeding, traveling for more than 2 weeks, smoking, 
using any dietary supplements or antioxidants, 
receiving immune-suppressors, history of any 
treatment for periodontal disease, losing weight more 
than 10% in the last two months, hyperlipidemia, and 
using lipid lowering medication. The study was 
approved by the Ethics Committee of Ahvaz 
Jundishapur University of Medical Sciences, Iran 
(REC. 2013, 177). A written consent was obtained 
from all subjects. 

The patients were randomly (block design) 
allocated into intervention group (20 patients) and 
control group (20 patients). The intervention group 
received 2 capsules of methanolic extract of Chicory 
leaf daily for 8 weeks.  In the control group, patients 
received 2 placebo capsules (containing 2 gram wheat 
flour) daily for 8 weeks. All subjects had non-surgical 
periodontal therapy including tartar removing and 
flattening the root for two times during the study.  
Evaluation of anthropometric indices and dietary 
intake: Anthropometric indices including weight (by 
a Seca scale) and height were assessed pre- and post-
intervention. In this study, dietary intakes of the 
subjects were recorded using 24-hour dietary recall. 
Intakes of calorie, carbohydrate, lipid, protein, 
saturated fat, vitamin A, vitamin C, vitamin E and 
beta-carotene were analyzed by the Nutritionist IV 
program. 
Measurement of biochemical indices: A blood 
sample (10 ml) was collected after a 12-hour fasting 
at baseline and post- intervention. After centrifugation 
process, the serum samples were separated and stored 
at −80°C until analyzing.   

Biochemical indices including total antioxidant 
capacity, MDA, TC, TG, HDL-c and uric acid were 
measured before and after intervention. Total 

antioxidant capacity was measured by Randox 
detection kit (England). MDA was assessed by 
thiobarbituric acid reactive substances (TBARS) and 
N-botanol (26). Total cholesterol, HDL-c and TG 
were detected by Pars Azmoon kit (Iran).  
Chicory leaf extraction: Chicory sample was 
collected in summer from Kandovan, Tabriz and the 
process of preparing the extract was conducted and 
approved in the Drug Applied Research Center, 
School of Pharmacy, Tabriz University of Medical 
Sciences, Iran. For obtaining Chicory leaf extraction, 
the leaves were infused by water and then dried by 
mill. Afterward, 1000 gr of Chicory powder was 
dissolved in methanol 70% over 72 hours. The extract 
was filtered by Whatman paper-1 and then put in 
Rota-rod evaporator (Heidolph, Germany). The high-
gradient extract was frozen in freeze-drier (Christ 
Alpha 1-4, Germany) and then kept in 4 °C until 
usage (27).    
Statistical analysis: As there was no in vivo study 
about the effects of receiving Chicory extract in 
periodontal disease in humans, this study was 
designed as a preliminary and pilot study. Therefore, 
the sample size of 20 subjects in each study group 
would be enough to show the possible changes in the 
main variables. Statistical analyses were carried out 
using the SPSS software, ver. 22 (SPSS Inc., Chicago, 
IL, USA). All data were expressed as mean ± 
standard deviation (SD). In order to determine 
whether the data have a normal distribution, a visual 
examination of the data and a goodness of fit test 
(Kolmogorov-Smirnov) were conducted. 
Independent-sample t-test and paired sample t-test 
were used for statistical analysis. P<0.05 was 
considered to be significant. 
Results 

Anthropometric indices and general characteristics 
are shown in Table 1. The mean age of subjects was 
39.45±11.71 and 42.05±15.38 years old in the 
intervention and control groups, respectively. The 
mean BMI of patients was 27.66±5.68 and 
25.95±4.84 kg/m2 in the intervention and control 
group, respectively. There was no significant 
difference between the intervention and control 
groups for age and BMI at baseline (P>0.05).  
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Table 1. Basic Characteristics of the participants in the intervention and control groups before the treatment 
P Control (n=20) Intervention (n=20) Variables 

0.551 42.05± 15.38 39.45± 11.71 Age (years) 
  

(11)%55 
(9)%45 

 
(8)%40 

(12)%60 

Sex 
Female  
Male 

0.313 25.95± 4.84 27.66± 5.68 BMI(kg/m2) 
Values are expressed as means ± SD. P <0.05 was considered as statistically significant. 
P <0.05 was considered as significant using Independent T-test between the two groups at baseline. 

 
 
There were 21 males and 19 females with 55% 

(n=11) females and 45% (n=9) males in the 
intervention group, and 40% (n=8) females and 60% 
(n=12) males in the control group. There was no 
significant difference in gender, total antioxidant 
capacity, uric acid and total cholesterol between the 
two groups at baseline (P>0.05, Tables 1 and 2).  
However, there were significant differences in MDA, 
TG and HDL-c between the intervention and control 
groups at baseline (P<0.05, Table 2). Furthermore, 
there was no significant difference in energy intake, 
saturated fat, vitamin A, vitamin E, vitamin C and 
beta-carotene between the study groups pre- and post-
intervention (P>0.05).  

The mean serum total antioxidant capacity was 
significantly (P<0.001) greater in the intervention 
group (1.89±0.49 mg/dl) compared with the control 
group (1.20±0.25 mg/dl) post-intervention. In the 
intervention group, the mean level of total antioxidant 
capacity was increased significantly (P<0.001) post-
intervention (1.89±0.49 mg/dl) compared with 
baseline (1.50±0.35 mg/dl). On the other hand, the 
mean level of total antioxidant capacity reduced 
significantly (P=0.044) in the control group post-

intervention (1.20±0.25 mg/dl) compared with 
baseline (1.43±0.44 mg/dl).  

The mean level of uric acid was also significantly 
(P<0.001) greater in the intervention group 
(7.15±1.98 mg/dl) compared with the control group 
(4.48±1.34 mg/dl) post-intervention.The mean level 
of serum uric acid increased significantly (P<0.001) 
post-intervention (7.15±1.98 mg/dl) compared with 
baseline (5.77±2.16 mg/dl) in the intervention group. 
In addition, the mean level of uric acid decreased 
significantly (P=0.045) in the control group post-
intervention (4.48±1.34 mg/dl) compared with 
baseline (5.28±1.70 mg/dl) (Table 2).  

As there was a significant difference in the mean 
level of serum MDA between the study groups 
(p=0.002) at baseline, we used mean differences in 
comparison analysis. So, the mean level of MDA was 
significantly (P.d<0.001) lower in the intervention 
group (3.01±1.15mmol/l) compared with the control 
group (3.97±1.19 mmol/l) post-intervention. In the 
control group, MDA concentration was significantly 
(P<0.001) increased post-intervention (3.97±1.19 
mmol/l) compared with baseline (3.29±1.16 mmol/l) 
(Table 2). 

 
Table 2. Serum antioxidant factors in the intervention and control groups before and after intervention  

Variables  Time  Control (n=20)  Intervention (n=20) P* 
Total antioxidant capacity(mg/dl)  Pre-intervention 1.50± 0.35 1.43±0.44 0.584 

Post-intervention 1.89±.49 1.20±0.25 <0.001 
P  <0.001 0.044  

Uric acid(mg/dl) Pre-intervention 5.77±2.16 5.28±1.70 0.422 
Post-intervention 7.15±1.98 4.48±1.34 <0.001 

P  <0.001 0.045  

MDA(mmol/l) Pre-intervention 4.53±1.22 3.29±1.16 0.002 
Post-intervention 3.01±1.15 3.97±1.19 <0.001# 

P†  <0.001 <0.001  
† Paired t-test in intra-group comparison. *Independent t-test of means in the intervention and control groups. #Independent t-test of difference means 

between the intervention and control groups. Data are shown as mean ± SEM. P<0.05 was expressed as statistically significant. 
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There was no significant difference (P=0.353) 
observed in the mean level of serum total cholesterol 
between the intervention (168.00±48.59mg/dl) and 
control groups (180.70±35.92mg/dl) post-
intervention. On the other hand, total cholesterol 
concentration was significantly (P<0.001) reduced in 
the intervention group post-intervention 
(168.00±48.59 mg/dl) compared with baseline 
(201.65±58.22mg/dl). However, in the control group, 
total cholesterol concentration was significantly 
(P=0.158) reduced post-intervention (174.80±38.88 
mg/dl) compared with baseline (180.70±35.92mg/dl) 
(Table 3).  

Regarding with TG, as there was a significant 
(p=0.002) difference between the intervention and 
control groups pre-intervention, therefore, we used 
mean differences. The mean level of TG was 
significantly (P.d<0.001) attenuated in the 

intervention group (149.50±97.88mg/dl) compared 
with the control group (109.35±58.00mg/dl) post-
intervention. In the control group, the mean 
concentration of TG increased significantly (P=0.026) 
post-intervention(109.35±58.00mg/dl) (93.70±47.84 
mg/dl) compared with baseline (93.70±47.84mg/dl) 
(Table 3). 
Regarding HDL-c, there was a significant difference 
in the mean levels between the two groups (p =0.001) 
at baseline. So, we used mean differences for 
comparison analysis. It was found that the mean level 
of HDL-c was significantly (P.d<0.001) higher in the 
intervention group (42.25±8.47mg/dl) compared with 
the control group (39.80±8.94mg/dl) post-
intervention. Within the control group, HDL-c 
concentration was not changed significantly 
(P=0.144) post-intervention. 
 

 
Table 3. Lipid factors in the intervention and control group before and after treatment 

Variables  Time  Control (n=20) Intervention 
(n=20) 

* P 

Total cholestrol (mg/dl) Pre-intervention 174.80±38.88 201.65±58.22 0.094 
Post-intervention 180.70±35.92 168.00±48.59 0.353 

P  0.158 <0.001  

TG(mg/dl) Pre-intervention 93.70±47.84 190.05±119.07 0.002 
Post-intervention 109.35±58.00 149.50±97.88 <0.001# 

P  0.026 0.001  

HDL(mg/dl) Pre-intervention 41.30±9.45 32.15±6.41 0.001 
Post-intervention 39.80±8.94 42.25±8.47 <0.001# 

†P  0.144 <0.001  
† Paired t-test in intra-group comparison. 
 *Independent t-test of means in the intervention and control groups. 
 #Independent t-test of difference means between intervention and control groups. 
 
Discussion 

In the current study, we found that receiving eight 
weeks of Chicory leaf extract increased serum total 
antioxidant capacity and uric acid. In addition, the 
intervention could reduce serum MDA in the patients 
with periodontal disease.  

It has been indicated that periodontal disease is 
influenced by nutritional factors, and that nutritional 
intervention (specifically with anti-inflammatory and 
antioxidant effects) improves the status in periodontal 
disease. There are few studies about the role of 
nutritional intervention in adjunct with non-surgical 
periodontal therapies in the prevention and treatment 

of periodontal disease. Previous studies have shown 
that dietary supplements with anti-inflammatory and 
antioxidant properties such as vitamin C, alpha-
tocopherol, beta-carotene, biotene, omega-3, green 
tea, probiotics and cranberry could improve 
periodontal disease (28).  

Oxidative stress is considered as the elevator of 
the intracellular levels of reactive oxygen 
species (ROS) causing damage to lipids, proteins and 
DNA (29). Oxidative stress may lead to several 
pathological diseases. Chapple et al. suggested a 
negative correlation between the prevalence of 
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periodontitis (30) and serum concentration of 
antioxidants and total antioxidant capacity. Several 
studies agree that total antioxidant capacity is 
decreased in sever periodontal disease (31). Zhang 
MF and co-workers reported a significant difference 
in dietary vitamin C, flavonoids and beta-carotene 
between the control and intervention groups (32). 
Chicory leaf possess high level of antioxidants and 
phytochemical. Regarding with the beneficial effects 
of Chicory leaf, it may be a good alternative for using 
any medication. Chicory leaf may increase the 
antioxidant defensive system, reduce ROS, and 
finally, enhance the body health (33).  

Oxidative stress is an important risk factor in the 
pathogenesis of periodontal disease (16). Some 
investigations revealed that antioxidants may prevent 
periodontal disease but they are not involved in 
periodontal therapy (19).   

Recent publications suggest that a diet with high 
antioxidant content can improve periodontal disease 
(14). Deficiency of antioxidant and polyphenols may 
result in increased oxidative stress and inflammation, 
so may enhance the risk of developing periodontitis 
(16). In the study of Base U (2015), reductions found 
in total antioxidant capacity amplified periodontitis 
and subsequently damaged gum tissue (34). Zhiqiang 
Liu and colleagues showed that patients with 
periodontitis had low level of total antioxidant 
capacity (35). Another study by Biju Thomas et al. in 
2014 confirmed the previous reports that total 
antioxidant capacity reduced the prevalence of 
periodontal disease (36). Moreover, in a study by Zare 
Javid and coworkers, it was found that increasing the 
consumption of fruits and vegetables in patients with 
periodontitis increased saliva and serum total 
antioxidant capacity (5). On the other hand, Aboi 
Sulaiman AE and co-workers showed that vitamin C 
could not improve total antioxidant capacity in 
patients with periodontitis (37).  

Wang Q et al. reported that Chicory leaf contains 
saccharides, organic acids, alkaloids, triterpenes, 
coumarins, etc. (38). These compounds can reduce 
serum levels of lipids, glucose and uric acid. Also it 
was observed that Chicory extract had beneficial role 
on cardiovascular diseases (38).  

Chicory contains inulin, and it has been claimed 
inulin could reduce uric acid, TG and fat in Quail. 

Chicory regulated the expression of acetyl-CoA 
carboxylase, xanthine oxidase and fatty acid synthase 
(39). Furthermore, Chicory inhibited xanthine 
oxidase, and consequently, abolished uric acid 
synthesis; so the researchers suggested that this herb 
might have beneficial role against gout disease, while 
our current results are in contrast with Lin Z’s 
conclusion (39). Cristina Mourão et al. (2015) 
reported that the level of LDL, glucose and uric acid 
increases in chronic periodontitis (40). Aditi Mathur 
and co-workers observed that patients suffering from 
periodontal disease have high level of uric acid, 
indicating the elevation of antioxidant function (41); 
our results confirm the previous findings of elevation 
in uric acid in periodontal disease. However, there is 
no evidence to report the role of dietary intervention 
on the serum levels of uric acid.  

Enhanced level of MDA (a peroxidase enzyme in 
liver) is a main indicator of oxidative stress (42). Our 
findings suggest that receiving Chicory extract for 
eight weeks reduced MDA level. Yasser S. El-Sayed et 
al. showed that consuming Chicory root (100mg/kg) 
for 2 weeks inhibited MDA (43). It was suggested 
that Chicory can reduce ROS and increase antioxidant 
defensive system through increasing some antioxidant 
compounds such as anthocyanin, flavonoids, 
polyphenols and vitamin C (44). Likewise, Guo-Yu 
Li et al. reported that intake of 54 g/kg of Chicory 
extract for 8 weeks could decrease MDA (45).  

Chicory comprises glycosides, estrols and 
polyphenols, which may diminish inflammation by 
inhibiting prostaglandins, nitric oxide, TNF-alpha, 
interleukin-6 (IL-6) and interleukin-1 (IL-1) (46, 47). 
In the present study, we found that the level of TG 
decreased and HDL-c increased but serum level of 
cholesterol remained unchanged during the 
intervention.  

There is a positive correlation between serum 
cholesterol level and sever periodontal disease. In this 
disease, bacterial lipopolysaccharides can enter 
circulation, increase hydroxyl- methyl-glutaraldehyde 
CoA, and subsequently, increase cholesterol synthesis 
(48). In periodontal disease, infection and bacterial 
pathogens can elevate IL-6 and TNF-alpha and thus 
may lead to dyslipidemia and high triglyceride level 
(49). A cohort study by Tu et al. (2013  ) reported a 
connection between metabolic syndrome and 
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periodontal disease (50). Behfarnia and colleagues 
showed that reduction of serum lipid level and LDL-c 
and elevation of HDL-c had advantageous role on 
periodontal disease (51). In addition, another study 
suggested that reduction of cholesterol and LDL-c 
improved periodontal disease (52). Ghamarian and 
co-workers indicated that Chicory extract (125 mg/kg 
body weight) for 27 days decreased total cholesterol 
and TG in diabetic rats (53). It was suggested that 
Chicory could ameliorate lipid synthesis and inhibit 
adipogenesis (54, 55). Several studies reported that 
probiotic carbohydrates and phenolic compounds in 
herbal medicine might attenuate cholesterol level 
(56).  

Jerzy Jus´kiewicz et al. indicated that dietary 
supplementation of Chicory root or leaf extract 
(containing chicoric acid and polyphenols) could 
decrease peroxidation process in lung. Also they 
found that Chicory leaf extract had strong effect on 
reduction of cholesterol and HDL (57). Jerzy 
Jus´kiewicz proposed that chicoric acid and 
polyphenols are high in leaves than in roots (57). The 
diverse findings among our results and previous 
reports may relate to some conditions such as 
intervention duration, diet and different experimental 
models. In agreement with our results, it was shown 
that inulin consumption reduced TG (58, 59). Also 
confirming our findings, Pazola and Cieslak found 
that Chicory solution had no effect on serum 
cholesterol level (60).  

Totally, investigators have revealed that 
periodontal disease can be prevented before 50 years 
old (61). So, it is suggested that Chicory leaf extract 
may be a beneficial dietary supplement with 
antibacterial and antioxidant properties in periodontal 
disease. We suggest that the local vegetables like 
Chicory may be a good candidate to assist the 
treatment of periodontal disease by non-surgical 
periodontal therapy in short time.   

Acknowledgements  
We thank the Faculty of Arvand International 

Division, Research Committee, Paramedical School 
of Ahvaz Jundishapur University of Medical Sciences 
(AJUAMS) for their supports, and the staff and 
participants of the present study. This study is part of 
the M.Sc. thesis of M.S. Forouzandeh. 

Financial disclosure  
The authors declared no financial interest. 

Funding/Support  
This research was financially supported in 

cooperation by the Deputy of Research  
and Technology, Ahvaz Jundishapur University  
of Medical Sciences (Project no. IRCT 
2015112825274N1) and the Drug Applied Research 
Center, School of Pharmacy, Tabriz University of 
Medical Sciences, Tabriz, Iran. 
References 

1. Pranckeviciene A, Siudikiene J, Ostrauskas R, 
Machiulskiene V. Severity of periodontal disease in adult 
patients with diabetes mellitus in relation to the type of 
diabetes. Biomedical papers of the Medical Faculty of the 
University Palacky, Olomouc, Czechoslovakia. 2014; 
158(1):117-23. 

2. Dahiya P, Kamal R, Gupta R, Bhardwaj R, Chaudhary K, 
Kaur S. Reactive oxygen species in periodontitis. Journal 
of Indian Society of Periodontology. 2013;17(4):411-6. 

3. Kara A, Akman S, Ozkanlar S, Tozoglu U, Kalkan Y, 
Canakci CF, et al. Immune modulatory and antioxidant 
effects of melatonin in experimental periodontitis in rats. 
Free Radical Biology & Medicine. 2013;55:21-6. 

4. Offenbacher S. Periodontal diseases: pathogenesis. 
Annals of periodontology / the American Academy of 
Periodontology. 1996;1(1):821-78. 

5. Zare Javid A, Seal CJ, Heasman P, Moynihan PJ. Impact 
of a customised dietary intervention on antioxidant status, 
dietary intakes and periodontal indices in patients with 
adult periodontitis. Journal of Human Nutrition and 
Dietetics: Tthe Official Journal of the British Dietetic 
Association. 2014;27(6):523-32. 

6. Petersen PE, Ogawa H. The global burden of periodontal 
disease: towards integration with chronic disease 
prevention and control. Periodontology 2000. 
2012;60(1):15-39. 

7. O'Connor DJ, Wong RW, Rabie AB. Resveratrol inhibits 
periodontal pathogens in vitro. Phytotherapy Research : 
PTR. 2011;25(11):1727-31. 

8. Ou L, Li RF. Effect of periodontal treatment on 
glycosylated hemoglobin levels in elderly patients with 
periodontal disease and type 2 diabetes. Chinese Medical 
Journal. 2011;124(19):3070-3. 

9. Rizzo A, Bevilacqua N, Guida L, Annunziata M, Romano 
Carratelli C, Paolillo R. Effect of resveratrol and 

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
nf

sr
.3

.2
.1

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-1

2-
18

 ]
 

                             7 / 10

http://dx.doi.org/10.18869/acadpub.nfsr.3.2.11
http://nfsr.sbmu.ac.ir/article-1-150-en.html


 Ahmad Zare-Javid, et al: Impact of consumption of chicory leaf extract in patients with periodontal disease   
 

 18  
Nutrition and Food Sciences Research Vol 3, No 2, Apr-Jun 2016  

 

١٨

modulation of cytokine production on human periodontal 
ligament cells. Cytokine. 2012;60(1):197-204. 

10. Merchant AT, Pitiphat W, Franz M, Joshipura KJ. 
Whole-grain and fiber intakes and periodontitis risk in 
men. The American Journal of Clinical Nutrition. 
2006;83(6):1395-400. 

11. Jenzsch A, Eick S, Rassoul F, Purschwitz R, Jentsch H. 
Nutritional intervention in patients with periodontal 
disease: clinical, immunological and microbiological 
variables during 12 months. The British Journal of 
Nutrition. 2009;101(6):879-85. 

12. Avezov K, Reznick AZ, Aizenbud D. Oxidative stress in 
the oral cavity: sources and pathological outcomes. 
Respiratory Physiology & Neurobiology. 2015;209:91-4. 

13. Spolidorio LC, Herrera BS, Coimbra LS, de Andrade CR, 
Spolidorio DM, Rossa Junior C, et al. The long-term 
administration of calcineurin inhibitors decreases 
antioxidant enzyme activity in the rat parotid and 
submandibular salivary glands. Life Sciences. 
2015;134:1-8. 

14. Van der Velden U, Kuzmanova D, Chapple IL. 
Micronutritional approaches to periodontal therapy. 
Journal of Clinical Periodontology. 2011;38 Suppl 
11:142-58. 

15. Chapple IL. Potential mechanisms underpinning the 
nutritional modulation of periodontal inflammation. 
Journal of the American Dental Association. 
2009;140(2):178-84. 

16. Chapple IL, Matthews JB. The role of reactive oxygen 
and antioxidant species in periodontal tissue destruction. 
Periodontology 2000. 2007;43:160-232. 

17. Kornman KS, Crane A, Wang HY, di Giovine FS, 
Newman MG, Pirk FW, et al. The interleukin-1 genotype 
as a severity factor in adult periodontal disease. Journal 
of Clinical Periodontology. 1997;24(1):72-7. 

18. Sculley DV, Langley-Evans SC. Periodontal disease is 
associated with lower antioxidant capacity in whole 
saliva and evidence of increased protein oxidation. 
Clinical Science. 2003;105(2):167-72. 

19. Staudte H, Sigusch BW, Glockmann E. Grapefruit 
consumption improves vitamin C status in periodontitis 
patients. British dental journal. 2005;199(4):213-7. 

20. Diab-Ladki R, Pellat B, Chahine R. Decrease in the total 
antioxidant activity of saliva in patients with periodontal 
diseases. Clinical Oral Investigations. 2003;7(2):103-7. 

21. Committee IHPS. Iranian Herbal Pharmacopoea. 1st, 
editor: Iranian Ministry of Health Publications; 2002. 

22. Carazzone C, Mascherpa D, Gazzani G, Papetti A. 
Identification of phenolic constituents in red Chicory 
salads (Cichorium intybus) by high-performance liquid 
chromatography with diode array detection and 
electrospray ionisation tandem mass spectrometry. Food 
Chemistry. 2013;138(2-3):1062-71. 

23. Signoretto C, Marchi A, Bertoncelli A, Burlacchini G, 
Tessarolo F, Caola I, et al. Effects of mushroom and 
Chicory extracts on the physiology and shape of 
Prevotella intermedia, a periodontopathogenic bacterium. 
Journal of Biomedicine & Biotechnology. 2011;2011: 
635348. 

24. Daglia M, Papetti A, Mascherpa D, Grisoli P, Giusto G, 
Lingstrom P, et al. Plant and fungal food components 
with potential activity on the development of microbial 
oral diseases. Journal of Biomedicine & Biotechnology. 
2011;2011:274578. 

25. Petrovic J, Stanojkovic A, Comic L, Curcic S. 
Antibacterial activity of Cichorium intybus. Fitoterapia. 
2004;75(7-8):737-9. 

26. Kaya H, Sezik M, Ozkaya O, Dittrich R, Siebzehnrubl E, 
Wildt L. Lipid peroxidation at various estradiol 
concentrations in human circulation during ovarian 
stimulation with exogenous gonadotropins. Hormone and 
metabolic research= Hormon- und Stoffwechselforschung 
= Hormones et Metabolisme. 2004;36(10):693-5. 

27. H SS. Medical plants propagation and cultivation. Mani 
Publication (In PERSIAN). 2003:420. 

28. Djordjevic VB. Free radicals in cell biology. International 
Review of Cytology. 2004;237:57-89. 

29. Brock GR, Butterworth CJ, Matthews JB, Chapple IL. 
Local and systemic total antioxidant capacity in 
periodontitis and health. Journal of Clinical 
Priodontology. 2004;31(7):515-21. 

30. Chapple IL, Milward MR, Dietrich T. The prevalence of 
inflammatory periodontitis is negatively associated with 
serum antioxidant concentrations. The Journal 
ofNutrition. 2007;137(3):657-64. 

31. Konopka T, Krol K, Kopec W, Gerber H. Total 
antioxidant status and 8-hydroxy-2'-deoxyguanosine 
levels in gingival and peripheral blood of periodontitis 
patients. ArchivumImmunologiae et Therapiae 
Experimentalis. 2007;55(6):417-22. 

32. Zhang MF, Chen RJ, Tang W, Zhang HF. [The 
relationship between dietary factors and susceptibility of 
periodontal disease]. Shanghai kou qiang yi xue = 
Shanghai Journal of Stomatology. 2012;21(1):99-103. 

33. Abbas ZK, Saggu S, Sakeran MI, Zidan N, Rehman H, 
Ansari AA. Phytochemical, antioxidant and mineral 

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
nf

sr
.3

.2
.1

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-1

2-
18

 ]
 

                             8 / 10

http://dx.doi.org/10.18869/acadpub.nfsr.3.2.11
http://nfsr.sbmu.ac.ir/article-1-150-en.html


Ahmad Zare-Javid, et al: Impact of consumption of chicory leaf extract in patients with periodontal disease     

 

 19  
Vol 3, No 2, Apr-Jun 2016  Nutrition and Food Sciences Research  

 

composition of hydroalcoholic extract of Chicory 
(Cichorium intybus L.) leaves. Saudi Journal of 
Biological Sciences. 2015;22(3):322-6. 

34. Baser U, Gamsiz-Isik H, Cifcibasi E, Ademoglu E, 
Yalcin F. Plasma and salivary total antioxidant capacity 
in healthy controls compared with aggressive and chronic 
periodontitis patients. Saudi Medical Journal. 
2015;36(7):856-61. 

35. Liu Z, Liu Y, Song Y, Zhang X, Wang S, Wang Z. 
Systemic oxidative stress biomarkers in chronic 
periodontitis: a meta-analysis. Disease Markers. 
2014;2014:931083. 

36. Thomas B, Rao A, Prasad BR, Kumari S. Serum levels of 
antioxidants and superoxide dismutase in periodontitis 
patients with diabetes type 2. Journal of Indian Society of 
Periodontology. 2014;18(4):451-5. 

37. Abou Sulaiman AE, Shehadeh RM. Assessment of total 
antioxidant capacity and the use of vitamin C in the 
treatment of non-smokers with chronic periodontitis. 
Journal of Periodontology. 2010;81(11):1547-54. 

38. Wang Q, Cui J. [A review on pharmic effect of Chicory 
research and development]. Zhongguo Zhong yao za zhi 
= Zhongguo zhongyao zazhi = China Journal of Chinese 
Materia Medica. 2009;34(17):2269-72. 

39. Lin Z, Zhang B, Liu X, Jin R, Zhu W. Effects of Chicory 
inulin on serum metabolites of uric acid, lipids, glucose, 
and abdominal fat deposition in quails induced by purine-
rich diets. Journal of Medicinal Food. 2014;17(11):1214-
21. 

40. Kanter M, Coskun O, Budancamanak M. 
Hepatoprotective effects of Nigella sativa L and Urtica 
dioica L on lipid peroxidation, antioxidant enzyme 
systems and liver enzymes in carbon tetrachloride-treated 
rats. World journal of Gastroenterology. 
2005;11(42):6684-8. 

41. Mathur A, Mathur L, Manohar B, Mathur H, 
Shankarapillai R, Shetty N, et al. Antioxidant therapy as 
monotherapy or as an adjunct to treatment of periodontal 
diseases. Journal of Indian Society of Periodontology. 
2013;17(1):21-4. 

42. Mourao LC, Cataldo Dde M, Moutinho H, Canabarro A. 
Impact of chronic periodontitis on quality-of-life and on 
the level of blood metabolic markers. Journal of Indian 
Society of Periodontology. 2015;19(2):155-8. 

43. El-Sayed YS, Lebda MA, Hassinin M, Neoman SA. 
Chicory (Cichorium intybus L.) root extract regulates the 
oxidative status and antioxidant gene transcripts in CCl4-
induced hepatotoxicity. PloS One. 2015;10(3):e0121549. 

44. Dalar A, Turker M, Zabaras D, Konczak I. Phenolic 
composition, antioxidant and enzyme inhibitory activities 
of Eryngium bornmuelleri leaf. Plant Foods for Human 
Nutrition. 2014;69(1):30-6. 

45. Li GY, Gao HY, Huang J, Lu J, Gu JK, Wang JH. 
Hepatoprotective effect of Cichorium intybus L., a 
traditional Uighur medicine, against carbon tetrachloride-
induced hepatic fibrosis in rats. World Journal of 
Gastroenterology. 2014;20(16):4753-60. 

46. Lin W, Liu C, Yang H, Wang W, Ling W, Wang D. 
Chicory, a typical vegetable in Mediterranean diet, exerts 
a therapeutic role in established atherosclerosis in 
apolipoprotein E-deficient mice. Molecular Nutrition 
&Food Research. 2015;59(9):1803-13. 

47. Lee YM, Seon MR, Cho HJ, Kim JS, Park JH. Benzyl 
isothiocyanate exhibits anti-inflammatory effects in 
murine macrophages and in mouse skin. Journal of 
Molecular Medicine. 2009;87(12):1251-61. 

48. Doxey DL, Nares S, Park B, Trieu C, Cutler CW, 
Iacopino AM. Diabetes-induced impairment of 
macrophage cytokine release in a rat model: potential role 
of serum lipids. Life Sciences. 1998;63(13):1127-36. 

49. Bastos AS, Graves DT, Loureiro AP, Rossa Junior C, 
Abdalla DS, Faulin Tdo E, et al. Lipid peroxidation is 
associated with the severity of periodontal disease and 
local inflammatory markers in patients with type 2 
diabetes. The Journal of Clinical Endocrinology and 
Metabolism. 2012;97(8):E1353-62. 

50. Tu YK, D'Aiuto F, Lin HJ, Chen YW, Chien KL. 
Relationship between metabolic syndrome and diagnoses 
of periodontal diseases among participants in a large 
Taiwanese cohort. Journal of Clinical Periodontology. 
2013;40(11):994-1000. 

51. Behfarnia P TA. Influence of periodontal treatment on 
plasma levels of triglycerides, total cholesterol and its 
components. Journal of Isfahan Dental School [In 
Persian]. 2012;7(5). 

52. Pejcic A, Kesic L, Brkic Z, Pesic Z, Mirkovic D. Effect 
of periodontal treatment on lipoproteins levels in plasma 
in patients with periodontitis. Southern Medical Journal. 
2011;104(8):547-52. 

53. Ghamarian A, Abdollahi M, Su X, Amiri A, Ahadi A, 
Nowrouzi A. Effect of Chicory seed extract on glucose 
tolerance test (GTT) and metabolic profile in early and 
late stage diabetic rats. Daru : journal of Faculty of 
Pharmacy, Tehran University of Medical Sciences. 
2012;20(1):56. 

54. Kim M, Shin HK. The water-soluble extract of Chicory 
influences serum and liver lipid concentrations, cecal 

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
nf

sr
.3

.2
.1

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-1

2-
18

 ]
 

                             9 / 10

http://dx.doi.org/10.18869/acadpub.nfsr.3.2.11
http://nfsr.sbmu.ac.ir/article-1-150-en.html


 Ahmad Zare-Javid, et al: Impact of consumption of chicory leaf extract in patients with periodontal disease   
 

 20  
Nutrition and Food Sciences Research Vol 3, No 2, Apr-Jun 2016  

 

٢٠

short-chain fatty acid concentrations and fecal lipid 
excretion in rats. The Journal of Nutrition. 
1998;128(10):1731-6. 

55. Muthusamy VS, Anand S, Sangeetha KN, Sujatha S, 
Arun B, Lakshmi BS. Tannins present in Cichorium 
intybus enhance glucose uptake and inhibit adipogenesis 
in 3T3-L1 adipocytes through PTP1B inhibition. 
Chemico-biological Interactions. 2008;174(1):69-78. 

56. Zdunczyk Z, Juskiewicz J, Estrella I. Cecal parameters of 
rats fed diets containing grapefruit polyphenols and inulin 
as single supplements or in a combination. Nutrition. 
2006;22(9):898-904. 

57. Juskiewicz J, Zdunczyk Z, Zary-Sikorska E, Krol B, 
Milala J, Jurgonski A. Effect of the dietary polyphenolic 
fraction of Chicory root, peel, seed and leaf extracts on 
caecal fermentation and blood parameters in rats fed diets 
containing prebiotic fructans. The British Journal of 
Nutrition. 2011;105(5):710-20. 

58. Williams CM. Effects of inulin on lipid parameters in 
humans. The Journal of Nutrition. 1999;129(7 
Suppl):1471S-3S. 

59. Jackson KG, Taylor GR, Clohessy AM, Williams CM. 
The effect of the daily intake of inulin on fasting lipid, 
insulin and glucose concentrations in middle-aged men 
and women. The British Journal of Nutrition. 
1999;82(1):23-30. 

60. J PZaC. Changes in carbohydrates during the production 
of coffee substitute extracts especially in the  roasting 
processes. Food Chemistry. 1979(4):41-4. 

61. Pilot T BD, Leclercq MH, McCombie BJ, Sardo Infirri J. 
Periodontal conditions in adults, 35-44 years of age: an 
overview of CPITN data in the Who Global Oral Data 
Bank. Community Dent Oral Epidemiol. 1986;14(6):310-
2.  

 
 
 

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
nf

sr
.3

.2
.1

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-1

2-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.18869/acadpub.nfsr.3.2.11
http://nfsr.sbmu.ac.ir/article-1-150-en.html
http://www.tcpdf.org

