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Abstract
There is conclusive proof that genetic, bacteriologic, immunologic, and ethnic factors influence the onset of Periodontitis. The study aimed
to investigate the role of single nucleotide gene polymorphisms of IL 1α +4845, IL 1β +3954, and TNF α-308 gene polymorphisms in Sudanese
patients with aggressive periodontitis. Among 4.688 patients examined only 95 patients were diagnosed as aggressive periodontitis subjects,
and 95 apparently healthy as control. A volume of 5 ml of venous blood was obtained, then preserved in EDTA vacutainers, and was used
for genotyping assays using polymerase chain reaction and restriction fragment length polymorphism technique. The overall prevalence of
aggressive periodontitis was 2%. Females had a higher aggressive periodontitis prevalence (1.6%), it is more prevalent among Sudanese from
western states (38.9%), also (68.1%) of patients were of African origin. There was a significant correlation in all clinical parameters regarding
GI, CAL, PD, and RI in AgP patients and control. The homozygous IL-1α (+ 4845) allele 1 was revealed in 53 (55.8%) of the control group
and 16 (16.8%) of the age group. Homozygous allele1 of IL-1β was closely similar between patients and control (47(49.5%), vs 46(48.4%),
respectively). Regarding allele 1 and 2 frequency (no statistically significant difference for IL-1β), homozygous allele 2 of TNF-α was more
prevalent in the AgP group. A significant correlation was revealed between pocket depth and IL1-α, IL, and TNFα. This study provides a
significant clue that the IL-1α and IL-1β gene polymorphisms are correlating with AgP in the Sudanese population, the genotype of IL-1α
remains a considerable risk factor for AgP. The study revealed a high prevalence rate of aggressive periodontitis (2%), and it is a significantly
age-, gender-, and ethnic-associated disease.
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INTRODUCTION
Pro-inflammatory cytokine interleukin-1 (IL-1) cluster and
TNF gene polymorphisms are the primary regulators of the
immune response to microbial infection, which play a crucial
role in the extracellular matrix catabolism and bone
resorption, have been associated with an increased risk of
developing serious adult periodontitis [1, 2]. Periodontitis is a
complex, multi-factorial infectious disease where rapid
destruction of the periodontal ligament and alveolar bone that
generally occurs in a younger age group [3, 4]. It is categorized
into two major forms of chronic periodontitis (CP) and
aggressive periodontitis (AgP) [5]. The incidence of
aggressive periodontitis has been documented to be less
prevalent than that of chronic periodontitis, early tooth loss in
affected individuals may occur if not identified early and
treated accordingly. AgP is encountered to have an ethnic and
sexual tendency, with blacks and female teenagers at greater
risk of being infected relative to whites and males [6]. In
addition to the existence of multiple risk factors related to the
development of periodontitis, immunological, genetics, as
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well as environmental factors, influence the early onset,
seriousness, and progression of periodontitis [7]. Destruction
of periodontal ligament emerges via a complicated interaction
of
bacterial
biofilm
(Aggregatibacter
actinomycetemcomitans
and
some
population
of
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Prophyromonas gingivalis) and host response [8], which is
incompatible with the magnitude of periodontal tissue
destruction, as well as phagocyte disturbances and ultraresponsive macrophage phenotype, particularly increased
interleukin-1β levels. These bacteria produce leukotoxin,
which destroys neutrophils and macrophages that trigger and
secrete proteases and interleukin-1β (IL-1β) respectively,
then reduce the response of the host and potentially lead to
periodontal breakdown [9].
In recent years, studies have shown that periodontitis is
associated with significantly higher levels of a variety of
inflammatory biological markers and they especially focus on
genes of immunoregulatory molecules, such as cytokines,
chemokines, membrane surface receptors, and antigen
recognition proteins. Proinflammatory cytokines IL-1 and
TNF-α are considered significant mediators of the
progression of periodontal inflammation, differentiation, and
activation of B lymphocytes, inflammatory infiltrate, and
stimulation of osteoclasts [10, 11]. Polymorphisms in these
molecules have been suggested as factors that influence the
risk of developing the disease.
A significant correlation between periodontitis and composite
genotype, namely, allele 2 of a single nucleotide
polymorphism (SNP) of IL-1A+4845 and IL-1B+3954
located on chromosome 2q13. Then, various studies have
been proceeded evaluating the role of IL-1 gene
polymorphism as a possible factor in periodontitis in various
populations and ethnic groups [12, 13]. Gene polymorphisms
expressing interleukin (IL)-1 are the most genes associated
with polymorphisms in periodontitis research [14]. IL-1α and
IL-1β, located in the long arm (q arm) of chromosome 2 are
the most critical identified ones among at least ten molecules
that are associated with the pathogenesis of periodontitis. IL1α binds to the cell surface, and IL-1β is released into the
environment [15]. They involve a variety of mechanisms
necessary to initiate and maintain an inflammatory response,
this stimulates the development of adhesion molecules,
promotes the movement of leukocytes, stimulates the
synthesis of other inflammatory mediators and
metalloproteinases, activates T and B lymphocytes, induces
osteoblasts leading to bone resorption, and activates
apoptosis of cells, thereby reducing the regenerative ability of
tissues [16].
Tumor necrosis factor-α (TNF-α) is one of the most potent
pro-inflammatory cytokines, which plays a major role in
tissue injury and induces bone resorption in the immune
system, located at the short (p) arm of chromosome 6 at
position 21.3. It triggers several immune and inflammatory
mechanisms, as well as plays roles in necrosis and apoptosis.
Bacterial pathogens of dental plaque stimulate the secretion

of TNF-α, which causes osteoclast differentiation and results
in bone resorption. Genetic analysis has revealed a large
number of single nucleotide polymorphic (SNP) sites within
the TNF-α locus that are related to periodontitis [17, 18]. As
there are no consistent data on the prevalence of aggressive
periodontitis in Sudan, as well as genetic analysis among
AgP, the present study aimed to investigate the distribution
of IL-1 (IL 1α+ 4845, and IL1β+3954), and TNF gene
polymorphism in aggressive periodontitis in the Sudanese
population.

MATERIAL AND METHODS
Study population:
A case-control study was conducted among Sudanese patients
with aggressive periodontitis attending Khartoum Teaching
Dental Hospital, Sudan. Ethnic disparities existed because
Khartoum Teaching Dental Hospital is the main hospital for
all Sudan states. Ethical approval was taken from the
institutional review board, Faculty of Dentistry Al-Neelain
University. Participants enrolled in the study after signing
informed consent and being notified about their illness.
Criteria of selecting patients with aggressive periodontitis
were as follows: Age range from 10-29 years, scanty plaque
deposit, pocket depth ˃3mm attachment loss ≥3mm around
incisors and first molars, tooth mobility or pathological
migration. Any patient with the following systemic diseases
was excluded, Dawn’s syndrome, leukemia, cyclic
neutropenia, and diabetes mellitus. Patients used antibiotic
for last 3 months were also excluded. Panoramic and per
apical radiographs were used to confirm the diagnosis
wherever needed. All demographic data such as gender, age,
ethnic, and regional distribution of the patients were
documented. In addition, the type of whether the case was a
generalized or a localized one was also determined. A total of
4688 patients were screened for AGP, among them, 95 were
diagnosed as AGP subjects and have been recruited in the
study along with 95 health subjects as control.

Samples collection and DNA extraction protocol:
A total of 95 blood samples were collected from the
participants. For genomic extraction of DNA, a 5-ml
peripheral blood sample was obtained from each subject in
the EDTA anticoagulant containers. DNA was extracted from
the whole blood using the phenol/chloroform extraction
method and stored at +4°C until genotyping. DNA extracts
were analyzed by conventional polymerase chain reaction
(PCR) using suitable primers for IL-1α+ 4845, IL-1β+3954,
and TNFα-308. All output results were viewed by
electrophoresis using 3% agarose gel, staining with ethidium
bromide, and photographing with an ultraviolet radiation
transilluminator (Table 1, summarized PCR condition).
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Table 1: Polymerase Chain Reaction condition.
Cytokines

Primers

PCR Condition

products

Enzymes

IL 1α
(+ 4845)

F 5’ ATG GTT TTA GAA ATC ATC
AAGCCT AGG GCA 3’
R 5’ AAT GAA AGG AGG GGATGA
CAG AAA TGT 3’

45 cycles, cycling at 94°C for
1 min, 94°C for 1 min, 56°C for 1 min,
72°C for 2 min, and 72°C for 5 min.

124 bp+29bp1/1
153bp 2/2
153 bp, 124 bp, and 29
bp/1,2

Fnu4HI

IL1β (+3954)

F 5’ TC AGG TGT CCT CGA AGA AAT
CAA A
R 3’ and 5’ GCT TTT TTG CTG TGA
GTC CCG 3’.

35 cycles cycling at 95°C for 2 min,
94°C for 1 min, 53°C for 1 min, and
72°C for 1 min

97 bp+85 bp 1/1
182 bp 2/2
182bp+97bp+85 bp 1,2

Taq I

TNFα
(-308)

F 5’ TGG CAT TGA TCT GGT TCA TC
R 3’ and 5’ TTC TCC CTG CTC CGA
TTC CG 3’.

35 cycles, cycling at 94°C for 3 min,
60°C for 1 min, 72°C for 1 min, and
60°C for 1 min.

87 bp and 20 bp
107 bp
107 bp, 87 bp, and 20

NcoI

Statistical Analysis:

Distribution of genotypes and allele frequencies

Statistical analysis of the data was conducted with the SPSS
software version 20.0. In addition to descriptive statistics
(e.g., frequency and percentage), chi-square test, were used.
The threshold for statistical significance was p < 0.05.

The homozygous IL-1α (+4845) allele 1 was revealed in 53
(55.8%) of the control group and 16 (16.8%) of the AgP
group, homozygous allele 2 and heterozygous allele (1,2) was
predominant in AgP group 45 (47.4%), and 34 (35.8%),
consequently. The differences between the two groups were
significant (T. value =6.39, 95% Confidence Interval (0.44 0.84). Allele 1 was more prevalent in both patients and
control groups (65.3%, vs 52.6%), respectively. (Table 5).

RESULTS:
Baseline characteristics:
A total of 4688 patients were screened (1563 males and 3125
females). only 95 were diagnosed as aggressive periodontitis,
18 (18.9%) of them were males with a prevalence rate of
0.4%, and 77 (81.1%) were females with a prevalence rate of
1.6%. The overall prevalence of aggressive periodontitis
among all patients examined was 2% (Table 2).
(Table 3) shows the baseline distribution of demographic
features among aggressive periodontitis and control groups.
The age groups ranged from 10 to 29 years old, female
participants were significantly higher among patients and
control groups (77 (81.1%) and 54 (56.8%), respectively).
African tribes had a significantly higher prevalence of
aggressive periodontitis compared to Afro-Arab tribes
(68.4% vs 31.6%). Regarding the distribution of participants
according to their region of origin, subjects from the western
states constituted 38(39.0%), followed by northern, central,
and eastern states (33 (34.7%), 21(22.1%), and 3(4.2%) of
those with aggressive periodontitis, respectively). About 52
(54.7%) patients brush their teeth once a day, there was a
significant correlation (P-value 0.000) regarding plague and
mobility among the patient and control groups.
There are significant correlations in all clinical parameters
regarding GI, CAL, PD, and RI in AgP patients and control.
The mean pocket depth index was 7.53±1.84, and 2.53±2.53
for aggressive periodontitis cases and control, respectively.
The CAL estimated as the distance from the cementoenamel
junction to the sulcus base was 2.04±2.50 mm for AgP and
6.44±0.57 mm for the control group. All data are summarized
in (Table 4).
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Regarding IL-1β (+3954), the results of homozygous allele 1
were closely similar between patients and control groups (47
(49.5%), vs 46(48.4%), respectively). With regard allele 1
and 2 frequency, there is no statistically significant difference
for genotype distribution (Confidence Interval -0.44-0.02) (P
value=0.897). Data are displayed in Table 6.
As shown in Table 7, considering TNF, homozygous allele 1
and heterozygous allele 1,2 were much higher in the control
group than the AgP group. In contrast, homozygous allele 2
was more prevalent in the AgP group, the frequency of allele
2 carriers was significantly more predominant (65.3%)
among AgP, while allele 1 frequency was more predominant
(89.5%) among the control group; P-value= 0.01). figure
1and 2 displayed IL-1α+4845, IL-1β+3954, and TNFα -308
PCR containing Single Nucleotide Polymorphisms and their
corresponding restriction endonuclease digestion fragments
after agarose gel electrophoresis.
Table 8 describes the genotype distribution of IL-1α (+4845),
IL-1β (+3954), and TNF-α (-308) in AgP patients and healthy
controls according to the gender. A significant correlation of
IL-1α (+4845) genotype 1,1 carriers among males and
females with AgP ((T. value=2.742, 95% CI=0.16-1.04), and
(T. value= 5.425 95% CI (0.40-0.87) was revealed
respectively), hence, the percentage of homozygous allele 1
of IL-1α (+4845) and IL-1β (+3954) were (44.5% vs 55.6%),
respectively, and was more prevalent among males with AgP.
Whereas, there was no significant correlation between TNF α
(-308) genotypes distribution and gender. A significant
correlation was revealed between pocket depth and IL1 α, IL,
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and TNF-α Pearson correlation coefficient (-.036, .012, and .006, respectively), nevertheless there was an association

between the presence of CAL and IL1 α, and IL-1β only
(Table 9).

Table 2: The Prevalence of Aggressive Periodontitis:
Gender

Number screened (%)

Number (%)-AgP

Prevalence (%)

Male
Female
Total

1563 (33.3)
3125 (66.7)
4688 (100)%

18 (18.9)
77 (81.1)
95 (100)

0.4%
1.6%
2%

Table 3: Baseline data between Patients AGP and control
Case
( N=95)

Control
(N=95)

P. value

18 (18.9%)

41 (43.2%)

0.000

77 (81.1%)

54 (56.8%)

47 (49.5%)

67 (70.5%)

48 (50.5%)

28 (29.5%)

65 (68.4%)

29 (30.5%)

30 (31.6%)

66 (69.5%)

West states (Darfour and Kordofan)

38

(39.0)

15 (15.8%)

North states (Nile and North)

33

34.7)

31 (32.6%)

Central states (Gezera, White Nile, Sinar and Khartoum)

21

22.1)

30 (31.6%)

Parameters
Gender: (No. / %)

-

Male
Female
Age group (No. / %)

-

10-19
20-29

0.002

Ethnic group (No. / %)

-

African
Afro-Arabs

0.000

Resident (No./ %)

-

3 (04.2)

19 (20%)

52 (54.7%)

46 (48.4%)

43 (45.3%)

49 (51.6%)

1 (1 %)

32 (33.7%)

Seen after gingival probing

56 (59%)

48 (50.5%)

Visible plaque

38 (40%)

11 (11.6%)

0

4 (4.2%)

8 (8.4%)

95 (100%)

Slight more than normal

13 (13.7%)

0

Moderate more than normal

21 (22.1%)

0

Severe mobility

53 (55.8%)

0

East states (Kassala, Blue Nile, Gadarif and Red sea)
Hygiene (No. / %)

-

Brush once a day
More

0.067

0.234

Plague (No. / %)

-

On plaque

Abundance`

0.000

Mobility (No. / %)

-

No mobility

0.000

Table 4: Clinical Parameters among Study Groups
Parameters

Case (mean ±SD)

Control (mean ±SD)

T. value

95% Confidence Interval

PD

7.53±1.84

2.53±2.53

15.6

(4.4-5.6) **

GI

1.16±0.55

0.78±0.62

4.4

(0.2-0.5) **

CAL

8.89±1.85

2.04±2.50

21.5

(6.2-7.5) **

RI

2.13±0.82

0.55±0.83

13.3

(1.3-1.8) **

**Statistically significant at p<0.001. Healthy controls; AgP: generalized aggressive periodontitis; PD: pocket depth; GI: gingival index; CAL:
clinical attachment level; and RI Recession index
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Table 5: Distribution of the IL-1α (+ 4845) genotypes and allele frequencies for study
groups.
Genotypes

Case

Control

1,1

16 (16.8%)

53 (55.8%)

1,2

34 (35.8%)

10(10.5%)

2,2

45 (47.4%)

32(33.7%)

T. value (95% Confidence Interval)

6.39 (0.44 -0.84)**

Alleles Frequencies
Allele 1

50 (52.6%)

62 (65.3%)

Allele 2

45 (47.4%)

33 (34.7%)

Total
P. value

0.236

Table 6: Distribution of the IL 1 β (+3954) genotypes and allele frequencies among the
study groups.
Genotypes

Case

1,1

47 (49.5%)

46(48.4%)

1,2

13 (13.7%)

32 (33.7%)

2,2

35 (36.8%)

t. value (95% Confidence Interval

Control

17(17.9%)
-1.79 (-0.44-0.02)

Alleles Frequencies
Allele 1

59 (62.1%)

Allele 2

31 (32.5%)

78 (82.1%)
17 (17.9%)

P. value

0.897

Table 7: Distribution of TNF-α (-308) genotypes and allele frequencies among the study
groups.
Genotypes

Case

Control

1,1

24 (25.2%)

45(47.4%)

1,2

9 (9.5%)

40(42.1%)

2,2

62 (65.3%)

T. value (95% Confidence Interval)

10(10.5%)

-0.93(-0.34-0.12)

Alleles Frequencies
Allele 1

33 (34.7%)

Allele 2

62 (65.3%)

85 (89.5%)
10 (10.5%)

P. value

0.011

Table 8: Genotype distribution of IL-1α (+4845), IL-1β (+3954), and TNF-α (-308) in AgP
patients and healthy controls according to the gender.
Genotypes

104

Male

IL 1α

Case

Control

1,1

6 (33.3%)

25 (60.9%)

1,2

4 (22.2%)

11 (26.8%)

T. value
(95% CI)
2.742 (0.16-1.04)*

Female
Case

Control

10 (13%)

28 (51.9%)

41 (53.2%)

21 (38.9%)

T. value
(95% CI)
5.425 (0.40-0.87)*
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2,2

8 (44.5%)

5 (12.2%)

26 (34%)

5 (9.2%)

Total

18 (100%)

41 (100%)

77(100%)

54(100%)

1,1

10 (55.6%)

19 (45.2%)

37 (48%)

27 (50%)

1,2

8 (44.4%)

6 (14.6%)

-2.057 (-0.95-0.013)

27 (35%)

11 (20.4%)

2,2

0

16 (39.0%)

*

13 (17%)

16 (29.6%)

Total

18 (100%)

41(100%)

77(100%)

54(100%)

1,1

4 (22.2%)

21 (51.2%)

20 (26%)

24 (44.4%)

1,2

12 (66.6%)

5 (12.1%)

50 (65%)

5 (9.3%)

2,2

2 (11.1%)

15 (36.5%)

7 (9%)

25 (46.3%)

Total

18(100%)

41(100%)

77(100%)

54(100%)

IL 1β

-.757 (-0.39-0.17)

TNFα

0.147 (-0.44-0.52)

-1.396 (-0.45-0.08)

*Statistically significant at p<0.001

Table 9: Correlation between pocket index, CAL, and cytokines genotypes among cases
Parameters
PD

CAL
IL 1α
TNFα
IL 1β

(A)

PD

CAL

IL 1α

TNFα

IL 1β

1

.140

-.036

-.006

.012

.

.177

.727

.957

.907

.140

1

-.055

-.079

.048

.177

.

.598

.444

.646

-.036

-.055

1

-.057

-.033

.727

.598

.

.582

.751

-.006

-.079

-.057

1

-.036

.957

.444

.582

.

.731

.012

.048

-.033

-.036

1

.907

.646

.751

.731

.

(B)
Figure 1: (A) the IL-1α+4845, and (B) the IL-1β+3954
PCR containing Single Nucleotide Polymorphisms
(lanes 1-6) and their corresponding restriction
endonuclease digestion fragments after agarose gel
electrophoresis
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Figure 2: TNFα containing Single Nucleotide
Polymorphisms (lanes 1-9) and its corresponding
restriction endonuclease digestion fragments after
agarose gel electrophoresis

DISCUSSION:
The current study is of significant value as it endeavors to
study the genotype of IL-1α +4845, IL-1β +3954, and TNF-α-308
alleles among patients with aggressive periodontitis in Sudan.
The patients’ population of this study was selected from those
referred to Khartoum Dental Teaching Hospital during the
period of the study. The prevalence of AGP was much higher
(2%) than that of a previous epidemiological study of
aggressive periodontitis in African populations. In Nigeria
studies conducted in Lagos and Ibadan, the prevalence of
aggressive periodontitis was 1%, 1.56%, respectively [19, 20].
In Sudan, Elamin AM et al. [21] reported that about 3.4% of
the subjects selected from 38 public and private high schools
of Khartoum had aggressive periodontitis. Abdalla Saleh et
al. in 2017 noted that the prevalence of periodontitis in the
Sudanese population was 1.4% [22]. The prevalence rate
reported in the present study is also higher than that reported
in a Koreans study on the prevalence of aggressive
periodontitis (1.65%) [23]. Among Caucasians, the prevalence
of aggressive periodontitis was 0.1% in northern and central
Europe, 0.5% in southern Europe, and (0.1-0.2%) in North
America [24]. The different result achieved in the present study
compared to other studies regarding the prevalence of
aggressive periodontitis worldwide may be due to the
difference in criteria used (patterns and severity of attachment
loss, microbial and immunological assay), clinical methods
for measuring the periodontal attachment (visual assessment,
radiographs, various periodontal indices, and probing), the
types of the population studied (patients, school children,
military, young adults), the age of the individuals assessed,
and the sample selection method. Any combination of these
differences could explain the variation in the prevalence rate,
in addition to other factors including cultural and ethnic
backgrounds.
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A significant association was found between gender and
aggressive periodontitis in this study. Female patients were
found to be 4 times more likely to have aggressive
periodontitis than male patients. Our findings support the
evidence presented by Cho who reported a 1:2.5 male:Female
ratio [23]. However few studies showed no difference in the
prevalence of aggressive periodontitis between males and
females [25]. The possible reason is that fluctuation in the
amount of female sex hormones of estrogen and progesterone
are responsible for different physiological changes in females
at particular phases of their lives. These variations also
influence other areas of the body, and therefore have a major
effect on oral tissues, since estrogen and progesterone
receptors have been found in the gingiva, periosteal fibers,
and periodontal ligament fibroblasts and osteoblasts
illustrating the direct action of female sex hormones on
periodontal tissues [26].
The present study revealed that subjects from the Western
Sudan States showed a higher number of aggressive
periodontitis patients (38.9%), followed by Northern States
(34.7%). However, Eastern States showed less percentage
(3.2%). This supports the results reached by Ghandour, et al.
(1999) who examined 5405 subjects for periodontal disease
in Seven States of Sudan, and found that the distribution of
periodontal disease in the different states comes in the same
sequence [27]. These findings may be for the following
reasons; Western states are rural and underdeveloped regions,
with low hygiene behavior, unavailable medical services, as
well as genetic predisposition. The prevalence of aggressive
periodontitis varies significantly between populations, and
differences in race/ethnicity seem to be a key factor. Many
studies consistently show that aggressive periodontitis is most
prevalent in Africa and in populations of African adolescents
and is least prevalent in Caucasians in Europe and North
America, as well as Arab populations [28]. Our study showed
that the patients of Africans origin were twice likely to have
aggressive periodontitis than Afro –Arab and other groups,
which supports the global report that indicates the incidence
of AgP differs throughout various races and racial groups that
indicate genetic differences with ethnicity [29].
The findings of the current study revealed that there is a
significant increase in the frequency of the IL-1α (+ 4845)
genotypes consisting of allele 2 (IL-1α-889) with
homozygous genotype 2,2 in aggressive periodontitis, as well
as the predominance of heterogeneity as compared to the
control group. However, homozygosity of 1,1 allele was more
prevalent among the control group. This result more or less
means that of the IL-1α (+4845) gene polymorphism
especially (2,2) homozygous allele and heterozygous allele
carriers have a crucial role in the pathogenesis, and
progression of aggressive forms of periodontitis, since the
study participants had observable signs of bacterial
colonization (biofilm), as a result, the immune response was
intensified as the entire blood is contaminated by

Archives of Pharmacy Practice ¦ Volume 11 ¦ Issue 4 ¦ October-December 2020

Fatima Ali Ahmed Alhag et al.: IL 1α +4845, IL 1β +3954, and TNF α-308 Gene Polymorphisms in Patients with Aggressive Periodontitis

periodontopathic bacteria or by-products. Our findings come
in contact with one study reported that heterozygosity for
allele 1 of IL-1α +4845 was related to increased susceptibility
for AgP [30]. However, our result is in contrast with various
studies that have been proceeded; evaluating the role of IL-1
gene polymorphism as a possible factor in periodontitis in
various population and ethnic groups [12, 13].
On the other hand, we found no significant correlation
between IL-1β (+3954) genotypes distribution and allele
frequencies for study groups, as there was a convergence of
results in the study populations whereas the IL-1β (+3954)
percentage of homogeneous alleles 1,1 in patients was close
to the those in the control group. A later investigation of
African Americans with localized JP indicated that the
prevalence of IL-1β + 3953 allele 1 in both cases and controls
and was not significantly correlated with the disease [31]. In
South America, IL-1 polymorphisms in AgP have been
investigated among Brazilians and Chileans. IL-1
polymorphisms did not appear to play a role in periodontitis
susceptibility in a Brazilian family with siblings diagnosed
with AgP [32]. Another study reported that the T allele of IL1β + 3954 was more prevalent in CP than AgP in a population
group from the south-eastern region of Brazil [32]. The
variations in the outcome of the different studies related to the
risk of periodontal disease development are not the same for
all populations. Clinical studies have already shown that the
frequency of aggressive periodontitis differs significantly
between races, regions, and countries [33]. A researcher [34]
concluded that IL-1 genotype-positive individuals are 2.7
times more likely to have tooth loss than genotype-negative
people, and has shown that differences in the progression of
periodontitis in genotype-positive individuals may be due to
several factors such as smoking. Hence, IL-1 positive
genotypes play a significant role in the development of AgP
compared with positive subjects, and microbial species
became elevated when positive IL-1 genotypes were
identified.
With regard to TNF-α SNPs at positions of -308, we found a
significant correlation (p-value=0.001) of allele frequency
among study participants, however, we failed to find a
significant association between homozygous and
heterozygous genotypes distribution in the study subjects.
That is to say that individuals carrying allele 2 of TNF-α -308
may have more likely to develop aggressive periodontitis.
This finding comes in contact with a global report done by
Graves DT et al. [16] who concluded that the degradation of
fibroblasts that appears during periodontal pathogen infection
is partially controlled by TNF. As a result, much of the
damage occurring during periodontal tissue degradation can
be due to IL-1 and TNF production. This damage might
indeed reflect an exaggerated response of the host response
to periodontal pathogens triggered by the increased
production of IL-1 and TNF. In addition, Majumder et al. [35]
noted that TNF-a-308n2 is a potential risk linked to the

incidence of both aggressive and chronic periodontitis. Put
differently, Fassmann et al. and Scapoli et al. [36, 37] proved
that TNF-a (308G / A) polymorphism did not correlate with
chronic periodontitis patients. Finally, it has become obvious
that there is a strong correlation between pre-inflammatory
cytokines and aggressive periodontitis, and an individual's
genetic profile plays a major role in initiating and progression
course of the disease.

CONCLUSIONS:
The current study provides a significant clue that the IL-1α
and IL-1β gene polymorphisms are correlating with AgP in
the Sudanese population, the genotype of IL-1β remains a
considerable risk factor for AgP. The study revealed a high
prevalence rate of aggressive periodontitis (2%), and it is
significantly age, gender, and ethnic associated disease.

Limitations of the study:
The present study considered only a total of 4687 (1563 male
and 3125 female) participants, as the Sudanese population
more than 30 million people according to the last Census.
Many of the variables investigated depended on patients'
reports such as oral hygiene habits, and medication used. This
study did not incorporate the culture of bacteria, as well as
investigation of the possible role of the level of antiinflammatory cytokines in blood and gene polymorphism,
Extensive clinical and epidemiological research efforts
regarding more cytokines gene analysis are recommended.
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