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ABSTRACT

Purpose: The current study was conducted to elaborate the clinical and transforming
growth factor beta biomarker effect of local application of lepidium sativum gel as
an adjunct to scaling and root planing in the therapeutic management of periodontitis
patients stage( I, IIT) and grade(A, B). Subjects and Methods: The current study was
conducted on twenty patients were selected in this study with stage (II, III) and grade
(A, B) periodontitis. Patients were randomly divided into two group’s ten subjects
on each. Group A: (control group) were treated with scaling and root planing alone,
group B: (study group) were treated with scaling and root planing with local delivery
of lepidium sativum gel. Results: study group showed a significant increase in the
clinical parameter like clinical attachment level (CAL), probing depth (PD), bleeding
on probing (BOP) and plaque index (PI). Clinical parameters were recorded after
one month and three months, transforming growth factor beta biomarker level after
one week and four weeks in comparison with control group follow up. Conclusion:
Adjunctive use of lepidium sativum with non-surgical therapy showed an improvement

in the treatment outcome of periodontitis patient’s stage (II, III) and grade (A, B).

INTRODUCTION

Periodontal infection is an immuno-provocative ruinous disease
triggered by reduction of attachment of soft tissues in periodontal
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tissues and resorption of alveolar bone triggered
by pathogenic micro-organisms leading to gingival
recession and pocket formation”. It is the product
of host-microbial interaction where significant
destruction is caused by the inflammatory
component @,

In an effort to reconcile it with new scientific ev-
idence, the classification of periodontitis had been
repeatedly updated. The 2017 world workshop ac-
cepted that three types of periodontitis can be iden-
tified, consistent with current knowledge of patho-
physiology: necrotizing periodontitis®, periodonti-
tis as a manifestation of systemic diseas  and types
of the disease previously known as ‘chronic’ or ‘ag-
gressive’ and now grouped into a single category,
‘periodontitis’ ©,

Non-surgical periodontal therapy is known to be
the gold standard and is the first path to periodontal
disease management that is recommended. However,
not all periodontopathic bacteria in such inaccessible
areas are eliminated by traditional mechanical debride-
ment. However, mechanical debridement has demon-
strated clinical advancement in the periodontal disor-
der therapy, along with adjunctive use of anti-infective
agents and other host modulatory agents®.,

Several different pathways can begin an inflam-
matory response, including B cells, T-cells, and mac-
rophages. In order to organize the immune response,
they generate pro-inflammatory cytokines or signaling
proteins, resulting in either pro- or anti-inflammatory
results 7. The host modulation therapies resolve the
host immune response to antigens. They seek to inter-
rupt the immune inflammatory pathways within the re-
sponse of the host to certain pathogens that perpetuate
the inflammatory response ®.

In periodontal disease pathogenesis, cytokines
show a significant act. These are found in GCF and
help to diagnose the activity of periodontal disease
and to resolve the impact of periodontal therapy ©.

More recently, research on a new lineage of T
cells, regulatory T cells (Tregs) has gained promi-
nence. Cytokines such as Transforming Growth
Factor 3 (TGF-f3) are produced by these cells that,
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by regulating exacerbated immune responses, regu-
late the induction and activity of effector T cells “?.

TGEF-p is a bio functional growth regulator; this
plays an important role in controlling inflammation,
embryonic growth, tissue repair, immune system,
cell growth, and differentiation V.

Lepidium sativum is an annual herb that grows
quickly originating in Egypt and West Asia,
commonly known as garden cress. Its seeds are
high in protein, omega-3 fatty acids, dietary fiber,
phytochemicals, iron and other essential nutrients.
L.S has been given different Arabic names in Arabic
countries, such as Rashad / Thuffa. In European
cultures, the plant was well known as Herba Lepidii
Sativii 2,

Oil is contained in Lepidium sativum seeds, con-
sisting primarily of linolenic acid (LA) (12percent)
and a-linolenic acid (ALA) (32 percent) 9. Due to its
high antioxidant and phytosterol content, this oil is re-
actively stable. L. Synergistic impacts of restraint of
thromboxane B2 and aggregation of platelets focuses
in the spleen and lung tissues of wistar rodents have
been recorded in sativum oil (LSO) "¥. In a further
study in rats, LSO was developed to decrease lympho-
cyte proliferation and inflammatory production .

L. Sativum is used in common medically to treat
inflammatory diseases such as hepatitis, diabetes
mellitus and joint inflammation’>.Some studies
have shown that L. extract has been used. Sativum
has antidiarrheal, antioxidant, antispasmodic, hepa-
toprotective, anti-inflammatory and antimicrobial
impacts against oxidative damage!'®!",

SUBJECTS AND METHODS

Study design

This current study was a randomized clinical
trial on 20 patients with stage (II, III) and grade
(A ,B) periodontitis according to new classification
and age scope of 20-45 years chosen from the out-
patient clinic of Periodontology, Oral Medicine
and Radiology Department at Faculty of Dental
Medicine for Girls, Al-Azhar University.
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Sample Size:

According to sample size calculation "®, the
sample size of 20 patients (10 patients in each
group) were sufficient to detect the difference. Total
numbers of patients were alienated randomly in to
two groups.

Group A (Control group): Ten (10) patients with
stage (II, IIT) and grade (A, B) periodontitis .These pa-
tients were subjected to scaling and root planning only.

Group B (Study group): Ten (10) patients with
stage (IL, IIT) and grade (A,B) periodontitis. These
patients were subjected to scaling and root planing
with local delivery of lepidium sativum gel.

The patients were selected according to following
criteria; (The patients were free from any systemic
diseases as evaluated by modified Cornell medical
index ", no history of allergy or hypersensitivity
reaction, non-smoker and non-pregnant women).
The selected patients signed an informed consent.

Study procedures:

Prior to any procedure, all subjects were informed
about the nature of their participation in the study. A
satisfactory written consent was taken from all the
patients denoting them about the scheduled research
program and experimental design. Research ethics
committee (REC) approval of the faculty Dental
Medicine for Girls were obtained

All patients in this study were received conven-
tional scaling and root planning using hand instru-
ments and ultrasonic scalar followed by oral hy-
giene instructions.

Preparation of lepidium sativum gel ?%:

By watering 1% carbopol in 25 ml of water, the
gels were primed for 24 hours and subsequently
neutralized with an appropriate amount of trietha-
nolamine. The medication dissolved in sufficient
methanol. The neutralized carbopol solution with
continuous stirring was precisely weighed in sum to

(287)

obtain a sparkling clear gel for about 30 minutes. Fi-
nally, the volume was 50ml with continuous stirring
distilled water. The stirring was constantly stopped
to expel the air caught during the stirring process.

Application of lepidium sativum gel in the
periodontitis patient ?V;

* Local delivery of lepidium sativum gel was
injected in the deepest periodontal pockets.

* Lepidium sativum gel was injected into the
pockets with a syringe with blunt needle around
the selected teeth in the treatment test sites.
The pockets were filled until the materials were
detected at the gingival margin.

e After the first week, Lepidium sativum gel
was re-applied only at the access point of the
periodontal pocket at the selected location.

Clinical evaluation:

* Bleeding index (BI) ®® and Plaque index (PI)
were recorded at baseline, 1 and 3 months for
each patient around the healing site.

* Probing depth (PD): The distance from the base
of the pocket to the gingival margin was mea-
sured using periodontal probe a UNC-15 probe
that has markings from 1-15 at 1 mm interval.
It has colour coding at markings 5, 10 and 15.

¢ (Clinical attachment level (CAL): The distance
from the cement-enamel junction (CEJ) to the
base of the periodontal pocket. The readings
were recorded at the same location of PD.

¢ Collection of GCF samples and transforming
growth factor beta anti-inflammatory markers®:

At each three appointment (baseline, one week
and four weeks), GCF samples were collected from
one pocket site. Level of transforming growth factor
beta in GCF samples will be determined by using
a commercially available means of Enzyme Linked
Immune sorbent Assay (ELISA).
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RESULTS

Clinical evaluation results:

Plaque Index: by comparing the plaque index at
baseline between study and control group revealed
no statistically significant difference (P=1). Com-
paring the plaque index at one month between study
and control group revealed a statistically significant
difference (P =0.0077). Similarly, by comparing the
plaque index at 3 months between study and control
group there was a significant difference (p=0.00).

Bleeding Index: by comparing the bleeding
index at baseline between study and control group
revealed no statistically significant difference
(P=1). Comparing the bleeding index at one
month between study and control group revealed
no statistically significant difference (P=0.136).
Moreover, by comparing the bleeding index at 3
months between study and control group there was
a significant difference (p=0.00).
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Probing depth: by comparing the probing
depth at baseline between study and control
group revealed no difference statistically relevant
(P=0.11). Comparing the probing depth at one
month between study and control group revealed
a significant difference (P=0.042). Moreover, by
comparing the probing depth at 3 months between
study and control group there was a significant
difference (p=0.011).

Clinical attachment loss: by comparing the
Clinical attachment level at baseline between study
and control group revealed no difference statistically
relevant (P=0.6). Comparing the Clinical attachment
level at one month between study and control
group revealed no difference statistically relevant
(P=0.179). Moreover, by comparing the CAL at 3
months between study and control group there was
a significant difference (p=0.011).

Table (1) Descriptive analysis of Absolute change in clinical parameters within the study groups through

the whole study period.

. F value of
Baseline After Imonth After 3 months ANOVA test P value
a, b. C. sk
Plaque index Study group 32+0 1.11°+0.31 0.22°+0.12 547.18 0.00
(mean +SD) Control group |30 1.78°+0.63 1224043 4272 0.00%
a, b. C. *
Bleeding index | Study group 3440 1.22°+0.44 0.33£0.10 282.67 0.00
(mean £5D) Control group |30 1.56°+0.53 1.22°+0.47 53.38 0.00%
a, b. C. *
Probing depth | Study group 5.11°£0.33 3.89°+0.49 3.00°+0 43 63.11 0.00
(mean +SD) Control group  |5.67'+1.0 4.89°0+1.36 42204130 3.48 0.045%
Clinical Study group 3.78+0.67 2.56"+0.73 1.2240.67 34.38 0.00%
attachment loss
(mean +SD) Control group | 4.00+1.12 322 +1.30 2.56+1.33 3.29 0.056ns

Significance level p<0.05, *significant, ns=non-significant

Transforming growth factor beta: by comparing the anti-inflammatory marker at baseline between study

and control group revealed no significant difference (P=0.31). Comparing the value at one week between

study and control group revealed no significant difference (P=0.111). However, by comparing the value at

4 weeks between study and control group, there was a significant difference (p=0.0004).
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Table (2) Descriptive analysis of absolute change in ELISA from zero point to 1 &4 weeks between groups

t value of
Study group Control group independent ¢ test P value
Transforming growth factor beta at zero 379.14+54.03 412.20+79 87 105 031ns
point (mean+SD)
Transforming growth factor beta after one | 56 ;6. 33 g 493 34+56.42 1.68 0.111ns
week (mean+SD)
ge‘;ﬁssf"rm‘“g growth factor beta after four | 535 ¢, 3¢ g 467.62+31.93 4339 0.0004*

Significance level p<0.05, *significant, ns=non-significant

DISCUSSION

Periodontitis is the sixth chronic disorder that
affects more than 743 million persons worldwide
and has an adverse effect on an individual’s oral
capacity, self- assurance, fundamental wellbeing
and general prosperity. Recently, some systemic
disorders and syndromes have been shown to
be associated with a rise in immune system cell
function and progression of clinical periodontal
conditions ¥,

The aim of periodontal disease care is to decrease
probing pocket depth (PPD), enhanced levels of the
clinical attachment (CAL) and reduce bleeding on
probing (BOP) incidents .

The host modulation treatment (HMT) aims to
reducing periodontal tissue damage and stabilizing
or even regenerating periodontium by improvements
in immune response to preventative and corrective
behavior. The ability to alter the host response to
periopathogens in an immunomodulation manner to
avoid damage to periodontal tissue allows for rapid
recovery from periodontal homeostasis .

From ancient times to today, complementary
treatments, such as traditional folk medicine, have
used natural elements. This has been achieved in
various cultures for the treatment of several ail-
ments. In particular, Lepidium sativum and its seeds
were widely used in Saudi Arabia as herbal medi-
cine mainly to treat recent traumatic fractures and
less commonly for delayed or unitary fractures @7,

TGF-f3 represents an important growth factor
used for the development of a variety of tissues,
including the process of cure for the bone, via
extracellular protein formation, the matrix control
of metalloproteinase and the spread of fibroblast
during the wound treatment process ¥,

In the current study used Lepidium sativum seeds
possesses strong pharmacological properties which
anti-inflammatory effect ®. Due to the antioxidant
properties of garden cress, the beneficial effect of
L.S on bone forming cells relies on the phenolic
content in the seeds of garden cress. Tocopherols are
the major phenolic compounds that found in GCS
extracts. Tocopherols also contribute to disease
prevention, besides having an essential nutritional
role as a source of vitamin E for humans©”.

TGF-f is a biochemical marker selected in the
current study to detect the response of periodontitis
to various treatments, as the mediator can contribute
to tissue repair by stimulating production of
collagen, neovascularization and proliferation of
fibroblasts. TGF-f3 can prevent inflammatory cell
synthesis of pro-inflammatory cytokines such as
TNF-a, IL-1f3 and IL-6 G,

The present study L.S was used because several
studies showed that the use of lepidium sativum in
periodontal therapy provide improvement of the
clinical parameters of L.S treated groups ©2.

The result of current study showed there were no
significant difference in the study group and control
group regarding the bleeding index from baseline
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to one month. The decrease in bleeding is due to
the resolving of gingival inflammation following
the elimination of bacterial deposits by scaling
and root management. However the between both
groups in the interval from baseline to 3 months was
significant difference in study group. These results
are expected as lepidium sativum exhibits an anti-
inflammatory effect, immunomodulatory properties
and good wound healing activities ¢,

As regard to plaque index score recorded in the
present investigation the results showed that there
were a significant differences in the study group and
control group at land 3 months observation period
when compared to baseline. This was clarified in a
study conducted in Egypt that revealed that L. Sa-
tivum extract shows antimicrobial activity against
various gram-negative and gram-positive bacteria®.

With reference periodontal pocket depth (PD)
and clinical attachment level (CAL), the results
of the present study showed significant reduction
in pocket depth and gain in clinical attachment
level in both groups from baseline to three months.
However by comparing the study group with the
control group, study group showed more significant
improvement at different observation period. This
is in accordance to previous studies indicating that
Lepidium sativum can be used in the treatment of
osteoporotic postmenopausal women with chronic
periodontitis who refuse treatment with ALN.
The combined use of LS and ALN may have a
synergistic effect resulting in a more favorable
clinical response, increased bone mass than using
ALN alone when combined with conventional
therapy in treatment of chronic periodontitis in
postmenopausal osteoporotic women ¢,

Transforming growth factor beta level in the cur-
rent study is the most significant biomarker that has
a modulator role, increasing healing and remodel-
ling of connective tissue, and inducing angiogen-
esis. The lack of TGF-f§ may lead to periodontal
damage, as the GCF of patients with chronic peri-
odontitis has been documented to have decreased
levels of TGF-f3 ¢9.
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By comparing TGF-3 between study and control
group regarding the mean change of biochemical
value in the interval (baseline-1 week) revealed no
statistically significant difference Thus the fact that
the levels of TGF-3 depend on local inflammatory
conditions and the host response characteristics are
dynamic ¢7,

However in the present study, by comparing
transforming growth factor beta level from baseline
to 4weeks this result is parallel to the previous study
observed that TGF-f3 levels increased significantly
in the treated group reported that an increase in
TGF-f levels was associated with a decrease in
periodontal inflammation, leading to improved
clinical outcomes ©®, With other study findings
suggesting that high TGF-f production may be
a protective factor for periodontitis, accelerating
connective tissue remodeling and angiogenesis,
which could contribute to inflammatory regulation
and/or to bone remodeling events ¢,

CONCLUSION

The adjunct use of lepidium sativum gel as host
modulation improved the treatment outcomes when
used with mechanical debridement in periodontitis
patients.

RECOMMENDATIONS

e Further studies should be conducted, to deter-
mine time of release of local delivery lepidium
sativum gel in vitro study.

e  Further studies to determine optimal concentra-
tion of local delivery lepidium sativum gel in
vitro study.

e Further studies to determine optimal concentra-
tion of polymeric carrier in vitro study.
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