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Abstract:

Obijective: The purpose of this clinical study was to assess the efficacy of Drynaria quercifolia plant (rhizome)
extract as bone forming substitute in periodontal intraosseous defects.

Material and methods: Twenty patients with chronic periodontitis with intraosseous defects were selected for
the study. The sites were randomly divided into control and experimental group. Control group was treated with
open flap debridement (OFD) whereas the experimental group with OFD and placement of drynaria plant
extract. Probing pocket depth (PPD), relative attachment level (RAL), radiographic evaluation including the
depth of the bone defect and the percentage of bone defect fill were recorded for both the groups, at baseline,
three and six months.

Results: The control and experimental groups from baseline to six months showed the PPD reduction by 3.2
mm (45.71%) and 4.6 mm (63.01%), respectively. RAL gain by 3.9 mm (30.47%) and 5.5mm(42.97% ),
respectively; gain in bone fill level was 2.22 + 0.6 (29.23 %) and 3.71 + 0.54 mm (44.97 %), respectively.
Conclusion: The Probing pocket depth reduction and relative attachment level gain after six months were more
for the experimental group as compared to the control group and the difference was statistically significant.
Keywords : Alkaline phosphatase, Bone morphogenic proteins, Intrabony defects, Naringin, Rhizome

I.  Introduction

Periodontal disease is an all-encompassing term related to inflammatory disorders of the periodontium.
The regenerative goal of periodontal therapy is to restore periodontal tissues affected by disease to their original
architectural form and function. This requires regeneration of the gingival connective tissues destroyed by
inflammation, formation of cementum, restoration of lost bone and re-establishment of connective tissue fiber
attachment to the previously diseased root surfaces.

Periodontal regeneration is a complex multifactorial process involving biologic events like cell
adhesion, migration, proliferation, and differentiation in an orchestrated sequence. Periodontal regenerative
procedures include soft tissue grafts, bone grafts, root biomodifications, guided tissue regeneration, and
combinations of these procedures. Tissue engineering based approaches and stem cells have emerged as
prospective alternatives to conventional treatments. However, few of these techniques have shown predictable
results for periodontium regeneration; therefore, it remains a challenge to rebuild functional periodontal tissues.!

However, the risk of transmission of infection and immunologic reactions prompted scientists to
continue search for new materials that regenerate bone, especially from plant extracts. Plants used in traditional
health care have become the main source of drug discovery and development.

Traditional herbal formulae have been developed to promote bone healing in fractures. Referred to as
“bone knitting herbs”, these specialized formulae speed up bone healing in fractures. Modern research has
identified the physiological actions of traditional bone-knitting herbs which work to rebuild bone tissues. !

Drynaria quercifolia (L) J. Smith (Polypodiaceae), commonly known as “Oak Leaf Fern”, is found in
Bangladesh, India, Pakistan, North America and Africa [ Fig.1(a)]. Traditionally, the soup prepared from the
rhizome of D.quercifolia is very popular among tribes of Eastern Ghats of Tamil Nadu (India) and is known for
its remedial effects for rheumatic complaints. The fern drynaria quercifolia rhizome is also used by local tribes
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in the rain forests of Western Ghats of Maharashtra (India), where the rhizome is ground into a paste and is used
to treat diarrhea, typhoid, cholera, chronic jaundice, fever, headache, skin diseases and fractures. The extract of
rhizome of drynaria which contains flavonoid and triterpenoid compounds has been shown to increase bone cell
viability, intracellular total proteins, alkaline phosphatase and acid phosphatase. Therefore, the purpose of this
prospective, randomized controlled clinical trial is to evaluate the bone forming ability of drynaria quercifolia
plant extract in the treatment of periodontal osseous defects by clinical and radiological analysis.

I1. Material And Methods
2.1 Study design
Prospective randomised controlled trial

2.2 Source of data and patient selection

The study population of twenty subjects in 30-55 years of age, with chronic periodontitis and presence
of intrabony defects were selected randomly from the outpatient section, Department of Periodontics and
Implantology, Hitkarini Dental College and Hospital, Jabalpur, Madhya Pradesh, India. The present study was
presented and approved by the ethical committee of Hitkarini Dental College and Hospital, Jabalpur (India). A
written informed consent form explaining the nature of the study and surgical procedure was signed by all the
participating patients. Phase | therapy was followed by maintenance phase. Patients were re-evaluated after four
weeks of phase-I therapy.

2.2.1 Inclusion criteria:

1. Patients diagnosed as having chronic periodontitis with periodontal pockets of probing depth >5mm with
radiographic evidence of vertical bone loss.

2. Patients with good general health, without any history of systemic disease or under medication.

3. Patients who maintained good oral hygiene.

2.2.2 Exclusion criteria:
1. Smokers
2. Pregnant women and lactating mothers.

2.3 Material used

The plant was procured from Udhagamandalam, Ooty, Tamil Nadu (India). The raw material collected
was rhizome of drynaria plant which was shade dried and sent to Centre of Food Technology, University of
Allahabad, Allahabad, U.P. (India) for processing.'®!

There were four materials used for extraction viz. petroleum ether, ethanol, methanol and chloroform,
among which ethanol gave maximum extract [Fig. 1(b)]. After the extraction process, the extract was dried
using rotary vacuum evaporator and as a result 12 grams w/w out of 100 grams was obtained. The extraction
process was carried out for 17 hours and evaporated for 3 days.

Fig : 1(a) Drynaria uercifolia Iat (b). Prepared{ rhizome extract

The resulting extract was the ethanolic extract and it was formulated in gel form to be used as a bone fill
material in periodontal intrabony defects.
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2.4 Patient groups

Selected sites were randomly (toss of a coin) allocated to two groups. In control group, open flap
debridement was done, whereas in experimental group, open flap debridement was followed by the placement of
drynaria plant extract. Recall appointments were made at one week, one month, three months and six months.
2.5 Clinical parameters

Baseline recording of clinical parameters including gingival index, probing pocket depth and clinical
attachment loss was done using a UNC-15 probe and occlusal stent.
2.6 Laboratory investigations

The selected patients were subjected to routine blood examination to record hemoglobin %, bleeding
time, clotting time, total leucocyte count, differential leucocyte count and random blood sugar. An ELISA test
for HIV and Hepatitis screening were also recommended.
2.7 Radiographic parameters

Intraoral periapical radiograph of each selected site using long cone paralleling technique was exposed
before treatment and after six months.
2.8 Surgical procedure

After adequate local anesthesia, crevicular incisions were made. The defect site was exposed by
reflection of a full-thickness mucoperiosteal flap, followed by debridement of the diseased granulation tissue,
through root planing and irrigation with normal saline. In control group; debridement of diseased granulation
tissue was done. In experimental group, after debridement the defect was filled with drynaria plant extract with
the help of cumine scaler. The material was placed from the base of the defect coronally to the level of the crest
of the osseous walls.

c d

Fig : 2 (a). Measurement of bone defect at control group site using UNC-15 probe in between 35, 36 at baseline;
(b). Measurement of bone defect at control group site using UNC-15 probe in between 35, 36 after six months;
(c). IOPA x-ray of control group site at baseline; (d) IOPA x ray after six months

T —

Fig : 3 (a). Measurement of bone defect at experimental group site using UNC-15 probe in between 36, 37 at
baseline;
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(b). Measurement of bone defect at experimental group site using UNC-15 probe in between 36, 37 after six
months; (c). 10PA x-ray of experimental group site at baseline; (d) IOPA x ray after six months

The mucoperiosteal flaps were repositioned and secured in place using black braided (3-0) interrupted
silk sutures to obtain primary closure of the interdental space and was protected with a periodontal dressing. All
patients were prescribed analgesics for five days.

Post one week, the dressing and sutures were removed and surgical site was irrigated thoroughly with
saline. Symptoms regarding discomfort, pain, and sensitivity were asked from the patient. Patients were
instructed to rinse with chlorhexidine (0.2%) mouthwash twice daily for another week. Recall appointments
were made at 3 months and 6 months intervals. At each visit, oral hygiene instructions were reinforced and the
surgical sites were professionally irrigated with normal saline.

At the end of three months and six months post therapy, patients were evaluated clinically and
radiographically. Clinical parameters (plaque index(PI), gingival index(Gl), probing pocket depth(PPD), relative
attachment level(RAL)) and radiographic measurements were repeated for both control and experimental group
sites similar to previous presurgical measurements.

Il.  Results
In the present clinical study both the treatment modalities showed a reduction in the mean P I, GlI, PPD,
and gain in RALand bone fill.

3.1 Plaque Index

Comparative analysis of control and experimental group at baseline revealed mean scores of 1.91 +
0.61 and 1.89 + 0.58 respectively. After SRP, the value was 0.68 + 0.21 for control and 0.70 + 0.19 for
experimental group. At six months post operatively, the values showed a mean of 1.07 + 0.51 for control and
1.14 + 0.52 for experimental group with ‘t” value of 0.301 indicating no statistically significant difference.

Table 1: Mean Plaque Index before and after treatment

Time Control grou
interval group Experimental group
0, 0,
(Mean+SD) » Chang_e from (Mean+SD) % Chang_e
baseline from baseline
Plaque index Baseline 1.91+0.61 1.89+0.58
After 0.68+0.21 64.10% 0.70+0.19 72.30%
scaling
3 months 1.01+0.42 48.50% 1.04+0.38 63.40%
6 months 1.07+0.51 52.30% 1.14+0.52 54.30%

3.2 Gingival Index

The mean scores of gingival index of control and experimental group at baseline were 1.32 + 0.0.24
and 1.36 + 0.25 respectively. After six months, the values showed a mean of 0.68 + 0.29 for control and 0.65 +
0.22 for experimental group with a ‘t’ value of 0.25 indicating no statistically significant difference between the
two groups.

Table : 2 Mean Gingival Index before and after treatment

Time interval Control group Experimental group
% Change
0,

(MeanzSD) % C;]:sr;?ﬁ]gom (Mea)n 8D from

baseline
Gingival index Baseline 1.32+0.24 1.36%0.25

After scaling 0.63+0.37 52.20% 0.63+0.31 50.70%
3 months 0.68+0.28 58.80% 0.75+0.31 59.60%
6 months 0.68+0.29 57.30% 0.65+0.22 66.60%

3.3 Probing Pocket Depth

Comparative analysis of control and experimental group at baseline revealed a score of 7.0 £ 1.05
and 7.3+ 1.15 [Fig. 2(a), 3(a)]. After six months, the values showed a mean of 3.8 + 1.39 for control and 4.7 +
0.48 for experimental group with a ‘t” value of 2.357 indicating statistically significant difference [Fig. 2(b),

3(b)]

Table : 3 Probing Pocket Depth score for Control group (OFD) and Experimental group (OFD + Drynaria)
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Time interval Control group Experimental group
% Change from (MeanS | % Change from
(Mean+SD) baseline D) baseline
Pocket Baseline 7.0+1.05 7.341.15
probing
depth After scaling 5.9+0.73 25.70% 5.9+0.74 29.12%
3 months 4.5+0.52 26.71% 4.0+1.24 32.20%
6 months 3.8+1.39 35.5% 2.7+0.48 42.53%

3.4 Relative attachment level

Comparative analysis of control and experimental group at baseline revealed a score of 12.8 + 0.78 and
12.8 £ 0.78 respectively. After six months, the values showed a mean of 8.9 + 0.87 for control group and 7.3

1.06 for experimental group with ‘t’ value of 3.681 indicating statistically significant difference.

Table : 4 Relative attachment level score for Control group (OFD) and Experimental group (OFD + Drynaria)

Time interval Control group Experimental group
(Mean+SD) % C&asr;?ﬁ] Zrom (Mea)niSD % Cglaasr;gl;ﬁ] Zrom
Relative Baseline 12.8+.78 12.8+.78
a“"’:‘éwe”t After scaling |  10.9+1.28 5.9+0.74
3 months 8.6+0.84 30.49% 8.4+0.51 34.38%
6 months 8.9+0.87 32.81% 7.3£1.06 42.97%

3.5 Bone fill measurements using radiographs

When compared between the groups, control group had less bone fill [Fig. 2(c,d)] than experimental

group [Fig. 3(c,d)] which was also statistically significant.

Table 5: Mean radiogra

phic defect fill before and after treatment

Time interval Control group Experimental group
% Change from (Meant | % Change from
. . (MeanSD) baseline SD) baseline
Radiographic 825210
assessment Baseline 7.63+1.05 3' -
4.54+0.4
6 months 5.41+1.11 29.23% 9 24.97%
Graph 1: Bone fill measurements using radiographs
Radiological Assessment
m Control Group (OFD) W Experimental Group (OFD + Drynaria)
2.00 825
8.00
7.00
6.00
5.00
4.00 3.71
3.00 2.22
2.00
1.00
0.00
Baseline 6 months Difference

V. Discussion

The complete or predictable restoration of the periodontium following infection or trauma remains a
critical objective in periodontics. ©® Bone replacement grafts remain among the most widely used therapeutic
strategies for the correction of periodontal osseous defects. A wide range of graft materials have been applied
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and evaluated clinically, radiographically and histologically, including autografts, allografts, xenografts, and
synthetic/semi-synthetic materials.[!

Bone replacement grafts (bone grafts and bone graft substitutes) provide a structural framework for clot
development, maturation and remodelling that supports bone formation in osseous defects. Ideal characteristics
of a bone graft are: nontoxic, non-antigenic, resistant to infection, no root resorption or ankylosis, strong and
resilient, easily adaptable, ready and sufficiently available, minimal surgical procedure, stimulate new
attachmer[11to]and be able to trigger osteogenesis, cementogenesis and formation of a functional periodontal
ligament.

Modern research has identified the physiological actions by which traditional bone-knitting herbs work
to rebuild bone tissues. Over time, a large body of contemporary research has focused on one particular herb
that is particularly effective at restoring bone loss arising from periodontal disease. The herb, Drynaria, is
referred to in China as GuSuiBu, literally meaning “mend broken bones”.™! Various phytoconstituents like 3,4-
dihydroxybenzoic acid, fridelin, epifriedelinol, coumarins has been isolated from the plant and these bioactive
compounds responsible for its antidermatophytic, antimicrobial, anti-lipidperoxidative, antiulcer, antipyretic,
anti-arthritis, anti-urolithiatic and thrombolytic activities.*

The Drynaria quercifolia rhizome extract is known to increase the alkaline phosphatase (ALP) activity and
accelerate synthesis of proteoglycans.™® The active components of the plant mainly naringin increases bone
formation more than that of the growth factors like bone morphogenic proteins (BMPs).! It is important to
speculate as to the mechanism of action of Drynaria quercifolia in the process of osteogenesis when used as a
graft material. It has a positive effect on promoting calcification as well as ALP activity, suggesting an anabolic
effect on bone calcifications in vitro.™*”

Using drynaria plant extract in our study, there was evidence of reduction in probing pocket depth and gain
in relative attachment level in both the groups from baseline to three and six months. When compared between
the groups, bone fill in the experimental group was more than the control group, and this difference was
statistically significant.

The osteoinductive ability shown when used as a graft material, suggests that it might have a positive
effect in regulating the host tissues. Such an effect could be due to angiogenesis or osteogenesis through the
upregulation of the expression of osteogenic factors.

On the basis of the accumulated evidence and assessment of the soft and hard tissue parameters we can
conclude that the significant bone regenerating ability of the rhizome extract can herbally induce bone formation
in periodontal intrabony defects.

V. Conclusion
In this study, we demonstrated that Drynaria quercifolia rhizome extract has potential regenerative
effects on the bone cells. One of the major effects of plant extract on the bone cells is probably mediated by its
effect on the osteclasts attachment. It is also known to increase the alkaline phosphatase (ALP) activity and
accelerated synthesis of proteoglycans. On the basis of the accumulated evidence and assessment of the soft and
hard tissue parameters we can conclude that the rhizome extract of Drynaria quercifolia plant can be used as a
herbal bone formative in periodontal intrabony defects.
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