“PROCESSING OF HYDRATED AMNION CHORION

MEMBRANE FROM PLACENTA AND COMPARING WITH
DEHYDRATED AMNION CHORION MEMBRANE FOR THE
PROLIFERATION OF PERIODONTAL LIGAMENT
FIBROBLAST ACTIVITY- AN IN-VITRO STUDY.”

By
REG. NO. IK0220002

Bigsertation

Submitted to KLE Academy of Higher Education and Research

(KAHER), Belagavi
In Partial Fulfillment of the Requirements for the Degree Of

MASTER OF DENTAL SURGERY
In

PERIODONTICS
(Branch Il)

DEPARTMENT OF PERIODONTICS
KAHER’S KLE VISHWANATH KATTI
INSTITUTE OF DENTAL SCIENCES, KAHER,
NEHRU NAGAR, BELAGAVI -10, KARNATAKA.

2020 -2023




KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH,
BELAGAVI, KARNATAKA

ENDORSEMENT BY THE HOD. PRINCIPAL/HEAD OF THE

INSTITUTION

This is to certify that the dissertation Entitled “PROCESSING OF

HYDRATED AMNION CHORION MEMBRANE FROM PLACENTA AND

COMPARING WITH DEHYDRATED AMNION CHORION MEMBRANE

FOR THE PROLIFERATION

OF

PERIODONTAL LIGAMENT

FIBROBLAST ACTIVITY- AN IN-VITRO STUDY.” - is a bonafide work done

by REG. NO. 1K0220002.

Dr. VINAYA‘(/

Professor & Head,

Department of Periodontics,
KAHER’s KLE V. K. Institute of

Dental Sciences, Belagavi

Date: 7.7 1 2022~

Place: Belagavi

dd

Dr. ALKA KALE mps

Principal,
KAHER’s KLE V. K. Institute of

Dental Sciences, Belagavi
PRINCIPRL 2

KLE VK. Institute of Dental Sciences
Nehru Moo

el AGAVE FN‘"A’\

Date: /7[12 /Q 022

Place: Belagavi




UNDERTAKING

I, REG. NO. IK0220002Postgraduate student in Department of Periodontics,
have completed my research work on the t6piBOCESSING OF HYDRATED
AMNION CHORION MEMBRANE FROM PLACENTA AND COMPARING
WITH DEHYDRATED AMNION CHORION MEMBRANE FOR THE
PROLIFERATION OF PERIODONTAL LIGAMENT FIBROBLAST ACTIVITY-

AN IN-VITRO STUDY.”_in the year 2020-2023.

| have been given to understand that any reseaomk ivundertake for the
purpose of dissertation, oral presentation or gakibn during my study course shall
be the property of KAHER Vishwanath Katti Instituté Dental Sciences, Belagavi.
Hence, | hereby declare that the name of the Demgaatt Institute and University
shall be mentioned in my publication. The authgrskhall be according to the

guidelines informed to me.

Date:

Place: Belagavi REG. NO. IK0220002



UNDERTAKING

| REG. NO. IK0220002hereby declare that the information and the data
mentioned in my thesis entittedPROCESSING OF HYDRATED AMNION
CHORION MEMBRANE FROM PLACENTA AND COMPARING WITH
DEHYDRATED AMNION CHORION MEMBRANE FOR THE
PROLIFERATION OF PERIODONTAL LIGAMENT FIBROBLAST ACTIVITY-

AN IN-VITRO STUDY.” belongs to me and is original.

| am aware of the definition of plagiarism as dethielow:

* An act or instance of using or closely imitating ttanguage and thoughts of
another author without authorization and the regm&gtion of that author’s work
as one’s own, as by not crediting the original auth

» A piece of writing or other work reflecting suchawthorized use or imitation.

» The deliberate or reckless representation of anstieords, thoughts or ideasas
one’s own without attribution in connection withbsnission of academic work,
whether graded or otherwise.

| hereby declare that the thesis prepared by rae w@riginal one and does not
involve plagiarism anywhere. In case at a lategest#t is found that | have indulged
in plagiarism, then | am solely responsible for $aene and theinstitution is at liberty
to take any disciplinary action against me inclgdéancellation of dissertation or any

other penalties imposed by the university.

Date:

Place: Belagavi REG. NO. |K0220002



ABBREVATIONS

SR. NO. ABBREVATION FULL FORM
1. ACM Amnion chorion membrane
2. HACM Hydrated Amnion chorion membrane
3. dHACM Dehydrated Amnion chorion menrea
4. PDL Periodontal ligament
5. KGF Keratinocyte growth factor
6. PDGF Platelet derived growth factor
7. TGF -« Transforming growth factax
8. TGF - Transforming growth factds
9. NGF Nerve growth factor
10. TNF- o Tumour necrosis factar
11. EGF Epidermal growth factor
12. bFGF Basic fibroblast growth factor
13. CTGF Connective tissue growth factor
14. IL-1B Interleukin -B
15. MTT 3-(4,5-dimethythiazol- 2-yl)-2,5-diphenyl
tetrazolium bromide
16. EDTA Ethylenediamine tetra acetic acid
17. FBS Fetal bovine serum
18. DMEM Dulbecco’s modified eagle medium




19. DMSO Dimethyl sulfoxide
20. CO Carbon dioxide
21. BP Handle Bard Parker handle
22. Units of measurement
ml Millilitre
nm Nano-metre
uL Micro-litre
Gy Gray
23. y- radiation Gamma radiation
24. PBS Phosphate buffer saline
25. oD Optical density
26. Hr Hours
27. p- Value Probability value
28. HGF Hepatocyte growth factor
29. CTGF Connective tissue growth factor
30. ELISA Enzyme linked immunoassay
31. HLA-G Human leukocyte antigen
32. rhFGF - 2 recombinant human fibroblast growth da&
33. PGE, Prostaglandin £

Vi




ABSTRACT:

Background:

Periodontitis is a multifactorial chronic inflammay disease of periodontium
leading to periodontal destruction eventually legdio bone loss. The primary goal
of periodontal therapy is to restore the supportiregues and prevent further
attachment loss. Factors such as appropriate salisals, scaffolds are required for
the successful outcome of periodontal regeneraiferent methods have been used
in the past along with incorporation of biomatesidike derivatives and placental

membranes for periodontal regeneration that wiljate favourable wound healing.

Aim:

To process and assess the efficacy of Hydrated aametiorion membrane
(HACM) and Dehydrated amnion chorion membrane (diNA®@n proliferation of

Periodontal ligament fibroblast cells.

M aterials and methods:

A total of 18 systemically healthy patients meeting eligibility criteria were
included in this study. The amnion chorion membrémen placenta was obtained
from the Department of Obstetrics and Gynaecolagy \aere processed as hydrated
and dehydrated based on different processing meth&eriodontal ligament
fibroblast cells were cultured from the freshly raxted premolars, for orthodontic
reasons in Basic science research centre (BSR@).ctittured PDL fibroblast cells
were exposed to Hydrated and Dehydrated amnioniachanembrane. The MTT
assay was performed to assess the proliferatiorP@E fibroblast cells. The

proliferative activity of the PDL fibroblast celisere assessed after 24 hours and 48
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hours using ELISA readerThe statistical analysis was performed using SPSS
software. Intra and Inter-group comparison of hyelaand dehydrated amnion
chorion membrane at 24 and 48 hours was done ddamm Whitney U test. The p

value <0.05 was considered as statistically sigaufi.

Results:

Both Intra and Inter-group comparison of the hyeldeind dehydrated amnion
chorion membrane at 24 and 48 hours showed statigti significant (<0.05)

proliferation of periodontal ligament fibroblastise

Conclusion:

In the current study properties of both hydrated alehydrated amnion
chorion membrane showed proliferation of periodbrigament fibroblast cells.
However, dehydrated ACM showed significant proatésn of PDL fibroblasts.
Keywords: Periodontitis, Amnion chorion membrane, Hydratednem chorion
membrane, Dehydrated amnion chorion membrane, dterial ligament fibroblasts,

Wound healing
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I ntroduction

INTRODUCTION

Periodontitis is a globally prevalent inflammatatisease characterized by
periodontal tissue destruction. The main purpogeeoibdontal treatment is to prevent
further attachment loss and predictably restorepi@odontal supporting structures
that were lost because of diseddeis occurs by sequential entry of macrophages
that elaborate growth factors which furthlegulate fibroblasts, smooth muscle cells

and endothelial cells which will accelerate woumedlng.

Wound healing is a complex biological process nengiinteractions among
distinct resident cell types, inflammatory cell$atplets, and stem cells. Growth of
new blood vessels into the wound through angiogerniesa critical aspect of this
process, to promote the adequate delivery of mitriand regulatory factors required
for tissue remodeling and regeneratiofhe destruction of growth factors and their
receptors is due to a drop in the mitogenic agtiaitd recruitment of additional cells
to the wound bed. Fibroblasts, the building blookslermal tissue, is affected by the

chronic wound environmerit.

Fibroblasts are the dominant cell types of the eative tissue in the body.
They help in production of PGEand collagen that help in exacerbation of
inflammatory disease state. The PDL fibroblast poed and maintains the
connective tissue attachment which firmly anchbes tooth to alveolus. Collagen is
the major structural component and is responsidnedpid and extensible remodeling

of attachment fibers.
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I ntroduction

Placental membranes have a long-documented hiiiodyeing used to treat
both chronic and acute wountshe fetal membranes possess unique inherent
biologic properties that enhance wound healingramgi propagate regeneratidithe
first documented use of amniotic membranes as gicalir dressing in skin
transplantation was reported by Davis in 1910. dt been used in conjunctival
reconstruction, glaucoma, burn, pterygium and lngllkeratopathy. It has also been
successfully applied in different clinical condii® such as vaginal reconstruction,
abdominal surgery with an enterocutaneous fisgdatroschisis and omphalocele in
infants! Several medical reports have described the amiissne as a biological
dressing in treatment of skin loss in Stevens-Jofissdiseases, replacement of
normal nasal mucosa in Rendu-Osler-Weber disegsggmdontal surgery, chronic
varicose ulcers, decubitus ulcers and open infeatednds with good outconfe.
Excellent results have been obtained in treatmérseoond and third degree burns

and open infected wounds.

Placental membranes have their origin from extragaomic tissue. This tissue
is composed of a fetal component (the chorionitepland a maternal component (the
decidua). The fetal component includes the amnimh éhorion membranes which

separate the fetus from the endometrfdm.

Amnion, the inner layer of fetal membranes showhiekness of 20-50pum
and lines the amniotic cavily.It consists of a monolayer of simple epithelium
attached to a thick basement membrane and an yimdedvascular stromal region
that is further subdivided into compact, fibroblashd spongy layer$. The
epithelium, the layer closest to the developingidetconsists of a single layer of

epithelial cells uniformly arranged on the basememmbrane. The basement
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membrane is a thin layer composed of collagensanid IV and non-collagenous
glycoproteins laminin, nidogen, and fibronectin.eTéompact layer is a dense layer
almost entirely devoid of cells and forms the milimous structure of the amnion.
The fibroblast layer is the thickest layer of thmrgéon and consists of fibroblasts
embedded in a loose collagen network with islarfdsoa-collagenous glycoproteins.
The outermost spongy layer forms the interface betwthe amnion and chorion,
composed of a nonfibrillar meshwork of collagen dihd an abundant content of
proteoglycans and glycoprotei??slt is known to be non-immunogenic, to reduce
inflammation, pain and scarring and provide a mdor cell colonization as well as a

natural biological barriet:

It contains an array of growth factors, includingidermal growth factor
(EGF), basic fibroblast growth factor (bFGF), karatyte growth factor (KGF),
transforming growth factoo (TGFu) and transforming growth fact@ (TGF ) ,
nerve growth factor (NGF) and hepatocyte growthtdadHGF), known to play
critical roles in the physiological processes legdio normal wound healing and
tissue regeneratidﬁ.lt also contains anti-fibrotic, anti-inflammatoignti-angiogenic,

anti-microbial properties and immunomodulatory etfg

Chorion is the outermost layer and is in contadhvamnion on its inner
aspect and the maternal decidua on its outer asjpeastthree to four times thicker
than amnion. Chorion is composed of a reticulaetaypasement membrane, and
trophoblast layer, which is adhered to the matedwdidua. The reticular layer

contacts the spongy layer of the amnion and formsjrity of chorion’s thickness.
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The reticular network is composed of collagenslll, IV, V, and VI. The
basement membrane anchors the trophoblasts teticalar layer with collagen 1V,
fibronectin, and laminin. The trophoblast layethie deepest layer, consisting of 2-10

layers of trophoblasts which contact with the deaitf

There are various methods of processing hydrated demydrated amnion
chorion membranes. According to literature bothehaariations on healing after
application'” In the present study we are evaluating the effeétdydrated and
dehydrated amnion chorion membrane on healing lgube periodontal ligament
fibroblast cells as they secrete a variety of glowactors such as platelet-derived
growth factor (PDGF), interleukin-1 beta (I[331 tumor necrosis factor-alpha (TNF-
a), connective tissue growth factor (CTGF), transfimg growth factor (TGH) and
fibroblast growth factor (FGF) which promote cokegsynthesis and modulate the
functions of immune cells, keratinocytes, endotiiagdells and mast cells which help

in wound healing®

Hence, this study aims to process Hydrated and @abgd amnion chorion
membrane and evaluate their effect on proliferatibReriodontal ligament fibroblast

cellsinvitro.
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AIMSAND OBJECTIVES

AIM OF THE STUDY:: -

To process and assess the efficacy of Hydrated amnion chorion membrane
(HACM) and Dehydrated amnion chorion membrane (AHACM) on proliferation of

Periodontal ligament (PDL) fibroblast cells.

OBJECTIVESOF THE STUDY: -

* To process and assess the efficacy of proliferation of Periodontal ligament

fibroblast with Hydrated amnion chorion membrane.

» To process and assess the efficacy of proliferation of Periodontal ligament

fibroblast with Dehydrated amnion chorion membrane.

» To compare the efficacy of proliferation of Periodontal ligament fibroblast

treated with processed Hydrated and Dehydrated Amnion chorion membrane
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Review Of Literature

REVIEW OF LITERATURE

Periodontal disease is a complex, multifactoriafpaic inflammatory disease,
affecting the periodontal tissue due to the preseridocal factors leading to further
destruction. The main goal of periodontal treatmernb prevent further attachment
loss and predictably restore the periodontal suppprstructures that were lost
because of disease. This occurs by sequential efitrgacrophages that elaborate
growth factors which regulate fibroblasts, smoothsaoie cells and endothelial cells
which will accelerate wound healind.iterature reviews the use of placental
membranes to treat both chronic and acute wounds tduits inherent biologic
properties as it increases the bioavailabilityaaftérs that enhance wound healing and

propagate regeneration.

Various studies have reviewed the use of Amniorriohomembrane and its
effect on different cell lines i.e., mesenchymainstcells, human gingival fibroblasts
and PDL fibroblasts. Under the guidance of certéitogic clues, the resident cells of
the periodontium mainly fibroblasts actively pagite in tissue repair and

remodeling thus promoting tissue regeneration.

AMNION CHORION MEMBRANE

History:

The placenta is a simple source of biological memér without major
restrictions as it is considered a biological wag¥éh an estimated birth rate of 18.3
worldwide in 2019, this is a readily available biterial. The use of placental tissue

for the treatment of wound started more than 1G0s/ago when Davis in 1910 first
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used them as skin substitutes for treating openndsuSabella and Stern in 1913
described its use for burnt and ulcerated skinased and reported the accelerative

effect of the membrane on epithelialization andigtidn in pain.

The human placenta is composed of two membranesrtimiotic membrane,
which is in contact with the fetus and the outesraimic membrane. Amnion is the
inner layer with a thickness of 20-50um and lifesamniotic cavity. It is composed
of five layers, containing no vasculature. The aotiaiepithelium rests on a basement
membrane, followed by two layers of connectiveuiss the compact, fibroblast and
the spongy layer. The fibroblast layer is the th&tklayer which consists of a loose
fibroblast network with Hoffbauer cells which afgetmacrophages. Chorion is the
outermost layer and is three to four times thidkem amnion. It is composed of a
reticular layer, basement membrane, and tropholdgst, which is adhered to the
maternal decidua. The reticular layer is compodedobtiagens |, IllI, IV, V, and VI
and the basement membrane anchors the tropholitagstse reticular layer with

collagen IV, fibronectin, and laminin.

Amnion chorion membrane was selected becausee#isy to procure and is
widely available. It has low cost of harvestinglwifood clinical outcomes and can be
used as a scaffold for tissue engineering. It gost@munoregulatory factors such as
HLA-G and Fas ligand, which have been linked tdats immunogenicity. It is also
known to display anti-inflammatory, anti-microbianti-scarring, antifibrotic effect

and enhances wound healing.
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Properties:

Anti-microbial activity:

N. Kjaergaard et al (2001)*° described the effects of amnion and chorion orielviad

growth in vitro. Five strains of Hemolytic streptmci group B, one strain of
Hemolytic streptococcus group A, Staphylococcus easir Staphylococcus
saprophyticus, Enterococcus faecalis, Eschericlol ©seudomonas aeruginosa,
Acinetobacter calcoaceticus and Lactobacillus gseavere tested in blood-agar
medium, transparent agar medium and nutrient bratium. All strains of bacteria
were inhibited, but the most pronounced inhibitwas obtained for streptococcus

group A, S. aureus and S. saprophyticus by bothiamhand amnion membrane.

M Zare Bidaki et al (2017)% compared the anti-bacterial efficacy of amnion and
chorion membrane on 8 bacterial strains using diksion method on bacteriologic
media and concluded growth inhibitory effects orbatterial strains (E. coli, B
cereus, K pneumonia, S pyogenes, P aeruginosate8sals flexneri, L plantarum)
and the number of bacterial growth inhibition zowas more around chorion

membrane than the amnion membrane.

H Ashraf et al (2019)** evaluated wound biomodification by assessing antisbial
properties present within a human-derived compasiieion-chorion membrane with
porcine-derived collagen membrane Bio-Gide®. Thaesaumber of colony-forming
units  per  milliliter for each bacterial species  (@hkggatibacter
actinomycetemcomitans, Streptococcus mutans, andptStoccus oralis) was

inoculated on each of the paper discs with andowithetracycline. And found ACM
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inhibited growth of all bacterial strains, similar the negative control tetracycline

discs.

Anti-inflammatory effects:

S Kothiwale et al (2018)?* evaluated anti-inflammatory effect of chorion aaarier
membrane in periodontal pocket therapy by assesstageukin-11 (IL-11) level in
gingival crevicular fluid (GCF). The patients weendomly divided into two groups,
flap surgery and flap surgery with chorion membratacement. After Phase 1
therapy, clinical and biochemical parameters weseorded at baseline and at 4
weeks. Plague index (PI), sulcus bleeding indext\SBobing pocket depth (PPD),
clinical attachment level and IL-11 in GCF were emsed using ELISA kit and
concluded adjunctive use of chorion membrane ip fargery provides an additive
anti-inflammatory effect along with improvementadhnical outcomes enhancing the

long-term prognosis.

Y Hao et al (2000)%® conducted a study to identify the potential amgiagenic and

anti-inflammatory proteins expressed in human atmimembrane tissue in which
human amniotic epithelial and mesenchymal cellevigslated from human amniotic
membranes by sequential trypsin and collagena®stilign. Antiangiogenic and anti-
inflammatory proteins were detected by the reveraascriptase-polymerase chain
reaction (RT-PCR) technique and were confirmed WBYADsequencing of PCR

amplified transcripts and concluded human amniatiembrane epithelial and

mesenchymal cells express various antiangiogem@ati-inflammatory proteins.

Page 9



Review Of Literature

Wound healing:

McQuilling et al (2019)° examined the effects of dehydrated amnion andi@mor
(dACM) graft and investigated how factors releaech this graft interact with cells
important to the wound micro environment using itrov models. Adult human
fibroblasts were cultured in presence of assay anednditioned with dACM for 5
days at 4°C at a concentration of 12aCM membrane per milliliter (ml) of assay
media, under standard conditions, and concludethttters released from dehydrated
amnion/chorion membranes (dACM) stimulated cellifgmation of fibroblast which

are important for wound repair in vitro.

Koob et al (2014)* analyzed the Dehydrated amnion chorion membrane\Q)

for extracellular matrix (ECM) composition througfstological staining and growth
factors content via ELISA. Histology of dHACM denstrated preservation of native
amnion and chorion layers with intact, nonviabl#s¢eollagen, proteoglycans, and
elastic fibers in individual layers. An array of 8gtokines known to be involved in
inflammation and wound healing were identified @onith upregulation of basic
fibroblast growth factor (bFGF), granulocyte colestimulating factor (GCSF), and

placental growth factor (PLGF).

Koob et al (2014)13 described PURION® Processed dehydrated human
amnion/chorion membrane tissue allografts to suppoound angiogenesis. It
demonstrated that dHACM grafts contain angiogeniowth factors retaining
biological activity; promote amplification of angjenic cues by inducing endothelial
cell proliferation and by upregulating productiohemdogenous growth factors and
support the formation of blood vessels in vivo, amave potential to promote

revascularization and tissue healing within poedgcularized, non-healing wounds.
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Processing and preser vation:

For clinical use, amniotic membrane can be preparetistored in following
forms: Fresh storage, air-dried, cryopreserved fiadze-dried membrane. Fresh
storage of the amniotic membrane uses 85% glysaiation and are refrigerated at
4°C. Air-dried method uses electric controlled temgture oven at 60°C and laminar
airflow for preservation followed by-radiation for sterilization. In cryopreservation,
the membrane is stored in -80°C with glycerol andlbBcco’s modified eagle
medium in a ratio of 1:1. Whereas, freeze-dried jgeservation method that removes

water from tissue by sublimation and are steriliwgith y-radiation.

Tae Gi Kim et al (2018)** conducted a study to compare the effects of drgingd

fresh-freezing on human amniotic membrane (HAM) anthion/chorion membrane
(HACM) in terms of histological and structural cheteristics and cytokine levels.
HAM and HACM were dried, electron beam-irradiated tesh-frozen. The

ultrastructural characteristics of HAM and HACM weevaluated using light and
transmission electron microscopes. The authorsleded that dehydration process
maintained the histological structure of HAM/HACMda variety of growth factors
and cytokines were identified. HAM, processed witbhydration method, had a

higher EGF level than that processed with the ffessbzing method.

McQuilling et al (2017)° compared the growth factor and cytokine contergrofion
and chorion layers and determined the effects bdietion on them by proteomic
analysis. Signaling molecules from tissue samplesevevaluated using quantitative
multiplex proteomics microarrays, and data werdyaea based on a per érbasis
and also on pg/mg of extracted protein for potefByth dehydrated samples saw a

significant drop in total growth factor and cyto&inontent. In conclusion, processing
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of placental membranes can have a dramatic effactotal growth factor and

cytokine.

Hamid et al (2014)%° studied theeffects of gamma radiation on human amniotic
membrane following different preservation methodere morphological structure of
human amniotic membrane was studied under scam@i@aron microscopy (SEM).
The amniotic membrane was preserved by eitherrgingl or submerged in glycerol
before gamma irradiated at 15, 25 and 35 kGy. Tinease morphology of glycerol
preserved amnion was found comparable to the fastiotic membrane which were
beautifully arranged, homogonous in size and teidedund up. The cell structure in
air-dried preserved amnion seemed to be flattemet dehydrated. SEM revealed
changes of cell morphology of glycerol preservedciam were visible at 35 kGy
while radiation doses lower than 25 kGy for steation did not affect the appearance

of the preserved amnion.
PERIODONTAL LIGAMENT FIBROBLAST

Fibroblasts are mesenchymal cells that deposiageti and elastic fibres of
the ECM in connective tissu&he periodontal ligament (PDL) is a key contributimr
the process of regeneration of the periodontiumdoirelial cells create a rich
vascular network and are found throughout the PiBsue along with fibroblasts,
macrophages, undifferentiated adult/mesenchymah stells, and neural element.
PDL fibroblasts are the main cellular componenthaf periodontium and represent a
heterogeneous population of cells that expressha nepertoire of proteins. When
compared to gingival fibroblasts, genes encodirgngmembrane proteins and

cytoskeleton-related proteins tend to be up-regdlat PDL fibroblasts.
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Fibroblasts are present in healthy healing wourainflate inflammatory phase until
full epithelialization has occurred. They are sumexto migrate to the wound area,
proliferate and carry out a number of key actigitisnder the tight regulation of injury
mediated factors and progressively changing enment of the healing wound,

which is critical to end state of the wound.

Patricio C. Smith et al (2019)?° in their review article described the role of
periodontal fibroblasts during wound healing arsdfuinction in restoring the structure
of periodontal tissues. Wound closure is reguldtgcepithelial cells and connective
tissue cells, and stated the role of gingival aedagdontal fibroblasts in healing and
repair of tissues is crucial and begins by orgagizand synthesizing the collagen
fibers of connective tissue promoting attachmeiusl cell populations are needed

for regeneration and actively functional fiberslwaélstore the periodontium.

Wenjun Zhu et al (2015)?” demonstratedhe culture and identification of PDLSCs
(PDL stem cells)n their review article and stated PDLSCs possassacteristics of
MSCs. The culture media affects the biologic fessusf PDLSCs and those cultured
in a- MEM (a minimum essential medium) had higher proliferataord osteogenic
potential than those cultured in DMEM (Dulbecco’'®dified eagle’s medium).
Cumulative data suggests the sequential use @rdiit types of growth factors seems

to be effective for the differentiation of PDLSQ@8 periodontal regeneration.

Sarita Dabra et al (2011)*® reviewed the role of growth factors, mode of attimd

molecular signaling pathways in periodontal pathms. Growth factors participate
in tissue repair by regulating proliferation, diffatiation and mitotic activity of cells
and extracellular matrix synthesis. The differeidia of PDL fibroblasts in specific

tissue cell type is enhanced in presence of siggatiolecules. The availability of
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growth factors greatly improves the predictabilif tissue engineering for
regeneration, and the use of GFs will populate Bpace, root and bone surfaces

with desired cell population required for formatioinew attachment apparatus.

Giuseppe Polimeni et al (2006)*° described factors influencing wound healing post
periodontal surgery. The review compiled currenérsific evidence and stated the
biologic and clinical factors mainly the cells frdDL, primary wound closure, space
maintenance and wound stability together contribtde successful periodontal
regeneration. The periodontal wound healing andnmemation of lost periodontium is
influenced by biomaterial used and the techniquedut achieve periodontal

regeneration.
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MATERIALS AND METHODS

SOURCE OF DATA:

The study was conducted in the Department of Penibics, KAHER'S KLE
V.K Institute of Dental Sciences, Belagavi. An ediiclearance (Annexure ) was
obtained before conducting the study from the Ethi€ommittee, KAHER’'S KLE

V.K Institute of Dental Sciences, Belagavi.

The amnion chorion membrane was obtained from tlepabment of
Obstetrics and Gynaecology, KLE'S Dr. Prabhakarekloospital, Belagavi, based on

the following inclusion and exclusion criteria five study:

INCLUSION CRITERIA:

» Systemically healthy patients
« Patients with caesarean/normal delivery

* Age- 20 -35 years

EXCLUSION CRITERIA:

« Patients with any complications during delivery.

» Patients with premature delivery

STUDY DESIGN:

The following study was an In-vitro study.
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The laboratory procedures were undertaken at KUBrSPrabhakar Kore’s
Basic Science Research Centre (BSRC), Belagawnapyi cultures of human PDL
fibroblast cells were obtained from freshly extetpremolar teeth. After which,

sufficient numbers of cells were obtained by subset propagation.

The PDL fibroblasts cells were then exposed to ti#ferent groups for the

in-vitro experiment:

« HYDRATED (n=18): PDL fibroblasts exposed to Hydrated amnion

chorion membrane

« DEHYDRATED (n=18): PDL fibroblast exposed to Dehydrated

amnion chorion membrane

PROCESSING OF HYDRATED AND DEHYDRATED AMNION CHORIO N

MEMBRANE:

* A pilot study was done to process and store Hydratel Dehydrated amnion
chorion membrane in the Skin Bank, KLE's Dr Praldrakore Hospital and

KLE Society’s Belgaum Cancer Hospital, Belagavi.

ARMAMENTARIUM USED IN STUDY

FOR PROCESSING HYDRATED AMNION CHORION MEMBRANE:

* Vials
* Plastic container
¢ Gown

* Head cap
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e Surgical gloves

« BP Handle

e Surgical blade No. 11

* Plastic sheet

* 70% Isopropy! alcohol

* Pad’s packet

» Steel scale

* Meshing board

* Non-toothed forceps

* Glycerol

* Normal saline

» Antibiotics- Penicillin G, Streptomycin, NeomyciAmphotericin B

» Biosafety Cabinet/Laminar airflow

« Shaking Incubator

* Dulbecco’s modified eagle medium (DMEM)
FOR PROCESSING DEHYDRATED AMNION CHORION MEMBRANE:

* Vials

* Plastic container

« Gown

* Head cap

e Surgical gloves

* BP Handle

» Surgical blade No. 11

+ Plastic sheet

Page 17



Methodology

70% Isopropyl alcohol

Pad’s packet

Steel scale

Meshing board

Non-toothed forceps

Glycerol

Normal saline

Antibiotics- Penicillin G, Streptomycin, NeomyciAmphotericin B
Biosafety Cabinet/Laminar airflow

Shaking Incubator

Dulbecco’s modified eagle medium (DMEM)
Hot air oven

Nitrocellulose paper

Zip lock pouches

Linear accelerator machine (X-ray radiation)

PROCEDURE FOR OBTAINING AMNION CHORION MEMBRANE:

Amnion chorion membrane was obtained from placewitasystemically

healthy patients under sterile conditions immedjjaddter caesarean/normal delivery

from the Department of Obstetrics and Gynaecold{yf's Dr. Prabhakar Kore

hospital, Belagavi. The membrane was freed from ilicab cord and was

sequentially washed free of blood clots under migriap water until it was cleaned

properly. It was stored in saline solution insidplastic container at 4°C in the Skin

Bank, KLE’s Dr Prabhakar kore hospital.
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The ACM was then treated with 15 ml of balancedhsa$olution containing
antibiotics (50pg/ml of Penicillin, 50pg/ml of Sptemycin, 100pg/ml of Neomycin
and 2.5pg/ml of Amphotericin B) for 30 minutes inpkastic container in shaking

incubator.

The membranes were then placed in the meshing hoater laminar airflow
where, they were divided into two equal parts uddi®) blade 11. One half of the
membrane was used for preparation of Hydrated amect@rion membrane and the

other half was used for processing Dehydrated ameti@rion membrane.

PROCEDURE FOR PROCESSING HYDRATED AMNION CHORION

MEMBRANE:

After the membranes, were divided into two equalvéd®m under laminar
airflow, one half of the ACM was placed using a ftoathed forceps in a sterile vial
containing Dulbecco’s modified eagle medium (DMEMd glycerol (86%) in a ratio
of 1:1 and was preserved at -80°C in KLE's Dr Pelan Kore Basic Science

Research Centre (BSRC), Belagauvi.

After storage, samples were sent to KLE's Dr Prah#ore Basic Science
Research Centre (BSRC), Belagavi for sterility.téésshowed negative presence of

microorganisms and was further stored.

PROCEDURE FOR PROCESSING DEHYDRATED AMNION CHORION

MEMBRANE:

The other half of the ACM was spread in nitrocelid paper using a tweezer.

It was then allowed to dried in a hot air oven @t@® for 40 minutes till the moisture
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content of the membrane was reduced. The dried-maralwas also sent for sterility
test to evaluate the bioburden level for colonyrfimg units of bacteria. After the
sterility test showed negative results, the mendgsamere sent for sterilization using
X-ray radiation at 25 Gy for 10 minutes in KLE'’s [Baum cancer hospital. And

finally stored in sterilized pouches at room tenapere.

PDL-FIBROBLASTS ISOLATION AND CELL-CULTURE:

Human PDL-fibroblast cells were cultured from themolars extracted for
orthodontic reasons. After extraction, tooth wascpt in DMEM supplemented with
0.5 puL/ml of amphotericin, 20QuL/ml penicillin G, 200 uL/ml streptomycin and
washed with Phosphate buffer saline (PBS). Undetaminar air-flow the tooth was
removed from the bottle and was transferred tealstglass petri dish. The tooth was
first washed with PBS in the petri dish and trarrsf@ to another petri dish to which
2ml of DMEM was added. The tissue over the mid-maface was scrapped with a

BP blade no. 22 attached to its handle and macknatie smaller portions.

The obtained tissue was seeded into a 24 well patehich Fetal bovine
serum (FBS) and DMEM supplemented with@.&nl of amphotericin B, 20@L/ml
penicillin G, 200gL/ml streptomycin were added. $a@lates after the addition of the
scraped tissue with the above mentioned was plactd CQ incubator at 37T in a
humidified atmosphere containing 5% £énd allowed to incubate. The media was
changed every 2 to 3 days and the cells were siilred on acquiring sufficient

confluency.
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Once the cell growth was 60-70% confluent by ab&@ weeks, it was
subjected to the process of trypsinisation. Theiamdvas removed from the wells
completely and the cell layer was washed with PB®. allow the cells to detach
from the plate, 0.05% trypsin in Ethylenediamineaecetic acid (EDTA) buffer was
added to the wells which was allowed to stand & r@inutes. Then reaction was
stopped by addition of complete media and the amlint was determined by using
Neubauer’'s cell chamber, dilutions were preparedeb the required cell density.
Cells were seeded in 96 well plates and were alfowe attach to the plate

overnight.

PDL fibroblasts were subjected to Hydrated and Diedtgd amnion chorion

membrane to perform the proliferation.

CELL PROLIFERATION:

« PDL fibroblast cell proliferation using hydrated dardehydrated
amnion chorion membrane was determined by 3-(4yEethiythiazol-

2-yl)-2,5-diphenyl tetrazolium bromide (MTT) agsa

PRINCIPLE OF MTT ASSAY:

« MTT assay is a colorimetric assay which determiebproliferation.
The reduction of vyellow MTT by mitochondrial sucate
dehydrogenase is evaluated in this assay. MTTehtdrs the cells is
taken up by the mitochondria and is reduced tonaoluble, colored
(dark purple) formazan product. The crystals fornaed solubilized
with an organic solvent (i.e., DMSO). The solulsliz formazan is

measured spectrophotometrically at 570 nm. The amofi color
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produced is directly proportional to the number oéble cells.
Reduction of MTT takes place only in metabolicadlgtive cells, the
level of activity is a measure of the viability thie cells, the amount

of color produced is directly proportional to thember of viable cells.

PROCEDURE:

The cells were seeded at a concentration of 1°xcéliwell in 24 well plates
and were allowed to attach overnight. The cellsentegated with Hydrated amnion
chorion membrane appropriately diluted with DMEMdizeand the other group was
treated with Dehydrated amnion chorion membranetetll with DMEM. The plate
was kept for incubation for 24 and 48 hours in,@@ubator at 37 in a humidified
atmosphere containing 5%GQ0ul of 5 mg/ml MTT reagent was added to wells
after 24 hours and 48 hours and the plate wasfkegthr incubation in dark place at
room temperature. (Aluminum foil was used as MTagent is photosensitive). The
supernatant was carefully removed without distugbthe precipitated Formazan
crystals and 100ul of DMSO was added to dissoleectlystals formed. The optical
density was measured using spectrophotometer atwelength of 570 nm. The
proliferation effect of Hydrated and Dehydrated @mnnchorion membrane was
assessed by spectrophotometric determination @i alange due to conversion of

MTT into “Formazan blue” by living cells.
The proliferation activity of PDL fibroblasts wassessed in the following groups:

Group 1 (Hydrated): PDL fibroblasts treated with dristed amnion chorion

membrane
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Group 2 (Dehydrated): PDL fibroblasts treated widhydrated amnion chorion

membrane

Negative control: PDL Fibroblasts treated with oDIMIEM.

The proliferation activity of PDL fibroblasts wa®ropared to a standard
group i.e., DMEM media only which served as a niegatontrol and the effects of

Group 1 (Hydrated) and Group 2 (Dehydrated) werapared with standard group.

The relative proliferation activity of PDL fibrokdts in Group 1 (Hydrated)
and Group 2 (Dehydrated) were calculated as peagenof control. The % cell
viability of negative group was taken as 100%. fd®ults were calculated as follows:

[Graph 1]

(OD of groups)

: X 100
(Obreegative control,
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PROLIFERATION ASSAY:

Proliferation of human PDL fibroblasts was assess#ag the MTT assay

Cultured PDL fibroblasts was trypsinised and Zx&lls were seeded in the 96;
well tissue culture plates

. 2

The cells were maintained in 2d@®f DMEM solution supplemented with 10%
FBS for 24hr at 37°C in the same 96 well tissud¢ucalplates.

L 2

After incubation the fibroblasts were washed wittogphate buffer saline (PBS
and was prepared for addition, to both the ACM

. \

~—

GROUP 1 (HYDRATED) GROUP 2 (DEHYDRATED)
Hydrated amnion chorion Dehydrated amnion chorion membrar

f_bmglmbtrane"was adlded tot PdDL'uh was added to PDL fibroblasts
ibroblasts cells supplemented wi .
200ul DMEM and 10% fetal supplemented with 200ul DMEM and

bovine solution 10% fetal bovine solution

~, o

These two groups were incubated for a period cf&/ with the PDL
fibroblast

After incubation, the culture media was discarded #00ul of MTT
assay solution was added to each group and walsatexifor 4hr

4

After incubation with the respective membranesRB& cells were washed with
PBS and were transferred to a spectrophotometbrabisorbance measured at
540nm
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SATISTICAL ANALYSIS

The mean and standard deviation was calculatethéproliferation of PDL

fibroblast for both Hydrated and Dehydrated groap24 and 48 hours.

Intra group comparison for Hydrated and Dehydrajeaups at 24 and 48
hours was performed using Mann Whitney U Test, evthle Inter group comparison
for Hydrated and Dehydrated groups at 24 and 48shaas performed using Mann

Whitney U Test.

Probability value (p-value) of <0.05 was considered be statistically

significant.

The data was processed for statistical analysiagu$tatistical analysis

software SPSS 20.0.
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PHOTOGRAPHS

FOR PROCESSING OF HYDRATED AND DEHYDRATED AMNION

CHORION MEMBRANE:

Figure 1: Armamentarium Figure 2: Washing of the amnion
chorion membrane in running
tap water

Figure 3: Shaking Incubator Figure 4: Hot air oven
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Figure 5: Laminar airflow/Biosafety cabinet
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Figure 6: Linear accelerator machine for X-ray radiation
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Figure 7: Processed Hydrated and Dehydrated amnioohorion membrane

FOR CULTURING OF PDL FIBROBLAST CELLS:

Figure 8: Collection of teeth Figure 9: Cultured PDL fibroblasts
under light microscope
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For 24hours For 48 hours

Figure 11: Incubation of the hydrated and dehydratel amnion chorion
membranes

Figure 12: MTT reagent added Figure 13:96 well plate to assess the
after 24 and 48 hours proliferation of PDL fibroblast cells
with ELISA reader
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RESULTS

1. PROLIFERATION (MTT ASSAY)

TABLE 1: Mean and Standard Deviation of optical density of hydrated and

dehydrated ACM at 24 hours (Graph 1)

GROUPS MEAN | STANDARD DEVIATION (SD)
GROUP 1 (HYDRATED) 0.3438 0.36921
GROUP 2 (DEHYDRATED) 0.4032 0.23825
NEGATIVE CONTROL 0.368 0.076

Observations:

The mean value of optical density observed at thé ef 24 hours for
proliferation of PDL fibroblast in Groupl, Groupa®d negative control group were

0.343+0.36, 0.403+0.23 and 0.368+0.07 respectively
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TABLE 2: Comparison of optical density at 24 hours by Mann Whitney U test

Between (I nter) groups:

Std.
Std.
HOUR Groups N Mean Error | Zvalue| p-value
Deviation
Mean
24H HYDRATED 18 | 0.3438 0.36921| 0.0870
-2.468 | 0.014*
(INTER
DEHYDRATED | 18 | 0.4032 0.23825, 0.0561
GROUP)

Observations:

*p value < 0.05 is statistically significant.

* Test applied — Mann Whitney U test for inter-gragmparison

Z test in between Group 1 and Group 2 for intergroamparison of Proliferation of

PDL fibroblast at 24 hours; Z =-2.468; p — valued.85

The mean value of optical density observed at thé ef 24 hours for

proliferation of PDL fibroblast in Groupl was 0.3B36 and Group 2 was

0.403+0.23.

Inter-group comparison between Group 1 and Grolyy Z test at 24 hours

showed statistically significant improvement in t@eoup 2 (p<0.05) than that of

Group 1.

Page 31




Results

TABLE 3: Mean and Standard Deviation of optical density at 48 hours (Graph

2)
GROUPS MEAN | STANDARD DEVIATION (SD)
GROUP 1 (HYDRATED) 0.3404 0.11479
GROUP 2 (DEHYDRATED) 0.4022 0.20517
NEGATIVE CONTROL (NC) 0.368 0.076

Observations;

The mean values of optical density observed atethé of 48 hours for
proliferation of PDL fibroblast in the Groupl, G2 and NC were 0.340+0.11,

0.402+0.20 and 0.368+0.076 respectively.
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TABLE 4: Comparison of optical density at 48 hours by Mann Whitney U test

Between (I nter) groups:

Std. Std. .
HOUR GROUPS N Mean Deviatio| Error P
value| value
n Mean
0.340 0.0270
HYDRATED 18 0.11479 )
48H (INTER 4 6 0.019
2.34 .
GROUPS) | peHyDRATE 0.402 0.0483| 4
b 18 ) 0.20517 6

Observations:
*p value < 0.05 is statistically significant.
* Test applied —Mann Whitney U test for inter-gragunparison

Z test in between Group 1 and Group 2 for intergroamparison of Proliferation of

PDL fibroblast at 48 hours; Z = -2.341; p — valge3.05

The mean value of optical density observed at thé ef 48 hours for
proliferation of PDL fibroblast in Groupl was 0.340114 and Group 2 was

0.402+0.205.

Inter-group comparison between Group 1 and Grolyy Z test at 48 hours
showed statistically significant improvement in t@eoup 2 (p<0.05) than that of

Group 1.
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TABLE 5: Comparison of optical density within (Intra) groups at 24 and 48

hours by Mann Whitney U test:

Std.
HOUR| N Mean S.td'. Error z b-
Deviation Value | value
Mean
24 18 0.3439 0.36921 | 0.08702
HYDRATED -2.025 [ 0.043*
48 18 0.3404 0.11479 | 0.02706
24 18 0.4032 0.23825 | 0.05616
DEHYDRATED -1.962 | 0.050*
48 18 0.4022 0.20517 | 0.04836

Observations:
*p value < 0.05 is statistically significant.
* Test applied —Mann Whitney U test for intra-gragmparison

Z test within Group 1 for intragroup comparisonRsbliferation of PDL fibroblast at
24 and 48 hours; Z = -2.025; p — values < 0.05. M4 Z test within Group 2 for
intragroup comparison of Proliferation of PDL fibtast at 24 and 48 hours; Z = -

1.962; p — values = 0.05.

The mean value of optical density observed at titea# 24 and 48 hours for

proliferation of PDL fibroblast in Groupl was 0.34836 and 0.340+0.114.

The mean value of optical density observed at titea# 24 and 48 hours for

proliferation of PDL fibroblast in Group 2 was 03#®.23 and 0.402+0.205.

Intra-group comparison at the end of 24 and 48 h@lowed statistically

significant improvement in the Group 1 and Groyjp<0.05).
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GRAPH 1: Proliferation of PDL fibroblasts at 24 hours:
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Proliferation of PDL fibroblats at 24 hours as
% of control

Observations:

*p=<0.05

*Denotes statistically significant differences wheampared to NC.

Graph 1 depicts the difference in proliferationesaseen after 24 hours in Hydrated
and Dehydrated ACM in comparison to the negativetrod (NC) whose value was

set at 100.

The rate of proliferation in PDL fibroblasts inased by 10% for hydrated
ACM after 24 hours and 30% for dehydrated ACM witempared with Negative
control group. At the end of 24 hours, dehydrate@VA showed 20% more

proliferation in comparison to hydrated ACM.

Dehydrated ACM shows statistically significant fdience from Negative

Control after a time period of 24 hours.
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GRAPH 2: Proliferation of PDL fibroblasts at 48 hours
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Observations:

*p=<0.05

* Denotes statistically significant differences wr@mpared to Negative Control.

Graph 2 depicts the difference seen after 48houtyydrated and dehydrated ACM

when compared to negative control (NC) which wasas&00.

The rate of proliferation in PDL fibroblasts incsea by 16% for hydrated ACM after
48 hours and 38% for dehydrated ACM when compariéad Megative control group.
At the end of 48 hours, dehydrated ACM showed 22%remproliferation in

comparison to hydrated ACM.

Dehydrated ACM showed statistically significanffelience from Negative

Control after a time period of 48 hours.
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DISCUSSION

Periodontal disease is a chronic inflammatory ciowli which lead to
destruction of the periodontal tissues. The ultengwal of the periodontal therapy is
to prevent further attachment loss and to restoeestipporting tissue lost as a result
of inflammatory periodontal disead®.A successful outcome of periodontal
regeneration requires the following essential fi&ctehich include appropriate cells,
signals, scaffolds, blood supply, mechanical logdand pathogen control. The use of
biologics such as recombinant human fibroblast ¢inofactor (rhFGF)-2 produces

clinically favorable wound healing.

Wound healing is a dynamic process involving sdvaypes of cells,
extracellular matrix, cytokines, and growth facto®ytokines and growth factors
secreted by macrophages induce the proliferatiah raigration of fibroblasts and
endothelial cells into the wound siteFibroblast is the dominant cell of the
connective tissue in the body producing BG&nd collagen which help in
exacerbation of inflammatory disease state. The Hibkoblast produces and
maintains the connective tissue attachment whicmlyi anchors the tooth to
alveolus®® The development and use of biomaterials such asioamchorion
membrane, enamel matrix derivative, collagen hgspatted the paradigm shift

focusing on actual periodontal tissue regeneration.

Therefore, the present study was aimed to procedsassess the efficacy of
hydrated amnion chorion membrane and dehydratedoanuiorion membrane for

proliferation of periodontal ligament fibroblastlse
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Amnion chorion membrane was selected based omlitsrént properties of
anti-inflammatory, anti-fibrotic, anti-microbial,néi-angiogenic, stimulation of cell
proliferation and migration into the wound enviroemh and increased production of
extracellular matrix (ECM) allowing the wound toahen a faster and an efficient
way. Growth factors such as basic fibroblast grodabtor (bFGF), keratinocyte
growth factor (KGF), transforming growth factet (TGFf$1) and various cytokines
like IL-6 and chemokines, identified in amnion dleor membrane have been shown

to be chemotactic for fibroblasi$.

Periodontal ligament fibroblast cells were selecteeicause periodontal
ligament is a key contributor to the process ofiqguemtal regeneration and PDL
fibroblasts are the main cellular components ofigaemtium representing a
heterogenous population of cells which expressadigg of proteins for wound

healing

Studies have been conducted on amnion chorion n@mabio evaluate its
effect on cell behavior of fibroblasts. These stgdnave shown that amnion chorion
membrane positively impacts the cellular activindanhances cellular proliferation,
migration, differentiation of human gingival fibriaists, PDL fibroblasts and

osteoblasté®

To our knowledge, until now, there have been nalisticonducted using
comparison of hydrated and dehydrated amnion chaniembrane after processing

on proliferation of PDL fibroblasts.

In this in-vitro study, hydrated and dehydrated eomrchorion membrane was

processed and evaluated for proliferation of Pbidblast cells.
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The study included a total of 18 systemically Healpatients with age
between 20-35 years with normal/caesarean delwéxy reported to the Department
of obstetrics and gynecology, KLE'S Dr. Prabhakaor& hospital, Belagavi.
Systemically healthy patients with normal/caesam@givery were selected fulfilling
the eligibility criteria mainly to avoid any riskf dransmissible infections such as
human immunodeficiency virus, hepatitis virus tygesnd C, and syphilis due to
inadequate aseptic preparatifiReasons for mean age less than 35 years could be
due to patient’s systemic problems including diebghypertension which may create

complications such as pre-mature delivery of tiiesie

The present study compared the proliferative agtiof PDL fibroblasts to a
standard group i.e., DMEM media which served asgative control (NC). The
effects observed in Group 1 (Hydrated) and Gropehydrated) were compared to
the standard group. Proliferation of PDL fibroltdawas observed using MTT assay.
The activity of the PDL fibroblasts were assesséidra24 hours and 48 hours

respectively.

In our study, the proliferative activity of PDL fiblast cells was checked
after 24 hours and 48 hours because after 24 Hbere is a cell attachment and
stabilization and an increase in cell viabilitydeay to a 2-fold increase in number of

cells within 48 hour&®

At 24 hours, Group 1 (hydrated) showed statilificsignificant (p= 0.043)
difference in the proliferation of periodontal fiinlasts than the Negative control as
the hydrated amnion chorion membrane contains abeurof growth factors and

cytokines which aid in proliferation of PDL fibraists.
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Whereas, at 24 hours, statistical difference wated between Group 2 and the
Negative control (p=0.050), and between Group 1 &rdup 2 (p=0.014) as
dehydrated group has greater retention of growmtiofa such as epidermal growth
factor (EGF), vascular endothelial growth factolE(®F), hepatocyte growth factor
(HGF), fibroblast growth factor 2 (FGF-2), transfong growth factoro (TGF a) ,
platelet derived growth factors (PDGF), placegtaiwth factor (PIGF), granulocyte-
colony stimulating factor (GCSF) and various cyt@d and chemokines which occur

naturally in the native tissue. (Table 3,4,5)

After 48 hours, the difference between Group 1 ahehative control
(p=0.043) and between Group 2 and Negative corfe0.050), was statistically
significant. However, at 48 hours, statistical eliince between Group 1 and Group 2

was (p=0.019). (Table 3,4,5)

When the proliferation rate of fibroblasts was camgal to the Negative
control whose value was set at 100, proliferatioted in cells of Group 1 increased
by 10% and those of Group 2 by 30% at the end did4s. At 24 hours, Group 2

showed an increase in proliferation by 20% thanu@rb (Graph 1).

At 48 hours, Group 1 showed an increase by 16%Gmodp 2 by 38% when
compared to the negative control. When noted ahd@&s, Group 2 showed an
increase in proliferation by 22 % compared to Grauplowever, the results showed
a statistical difference between the study groupsd 2. (p= 0.014 at 24 hours, p=

0.019 at 48 hours). [Table 4]

In this study, proliferation of PDL fibroblast waseen in hydrated ACM

showing statistically significant proliferation est (p<0.05) at 24 and 48 hours. This
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was due to preserved viable cells such as growttorfaand Extra cellular matrix
(ECM). Duan-Arnold et al in 2028 reported in their study where-in tissue resident
cells, ECM and growth factors were preserved amnpted fibroblast proliferation

in hydrated/cryopreserved ACM.

The proliferation of PDL fibroblast cells in dehwtied ACM was also
statistically significant (p< 0.05) at 24 and 48 This could be attributed to the
presence of growth factors, cytokines and chemakinelehydrated ACM in light of
the results observed by Koob et al in in-vitro dtinds *** where they found
guantifiable levels of the growth factors such &stgbet-derived growth factor-AA
(PDGF-AA), PDGF-BB, TGE, TGH1, bFGF, EGF, PLGF and granulocyte colony
stimulating factor (GCS) along with presence of 4.6, 8 and 10, TIMPs 1, 2 and 4;
which have known roles in regulating wound healpirpcesses and have been

chemotactic for dermal fibroblasts.

Similarly in another study by McQuilling et al if027 which confirmed the
presence of variety of growth factors including BFGIGF$1, PDGF, KGF,
cytokines including IL-6 and extra cellular matgxoteins, chemotactic to dermal

fibroblasts in dehydrated amnion chorion membrane.

Hilmy et al in 1997 reported precise processing techniques can have
dramatic effects on the bioburden levels of thseutsbeing prepared for sterilization
by irradiation. In the present study, the proceagswas carried out in aseptic
environment, where bioburden test of the samples megative. The dehydrated
ACM was sterilized by X-ray radiation exposed todase of 25Gy using linear
accelerator machine. After sterilization of the yirated membrane, it was also

assessed for sterility.
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Dhall et al in 201% compared the structural, molecular and functional
properties of viable lyopreserved amnion membrand AM) with viable
cryopreserved amnion membrane (VCAM) using in-varal in-vivo wound models
and concluded that both VLAM and VCAM retain amtflammatory and pro-
angiogenic properties that was corelated with fastesure of wound in diabetic
mice. In-vitro experiments stated that both VLAMda¥CAM have same clinical
benefits in management of acute and chronic wouwd=ereas, Kim et al in 2039
studied the histological, structural and the lesfetytokines in dehydrated ACM and
hydrated/cryopreserved ACM discovered a wide arodygrowth factors and

cytokines present in dehydrated ACM.

Within the limitations of the study, the propertie§ both hydrated and
dehydrated amnion chorion membrane proved benkfigigroliferation of PDL
fibroblast, however dehydrated ACM showed signiiicgroliferation of PDL
fibroblasts. Further, various assays can be incatpd in similar studies for

evaluating the proliferation of PDL fibroblast inth the groups.
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SUMMARY AND CONCLUSION

The present study was conducted with the aim ta@gs® and assess the
efficacy of Hydrated amnion chorion membrane andydeated amnion chorion
membrane on proliferation of Periodontal ligamebtdblast cells. The study was
conducted in Department of periodontics, KAHER'SEKL K Institute of Dental

Sciences, Belagavi.

A total of 18 systemically healthy patients meeting eligibility criteria were
included in this study. The amnion chorion membrémen placenta was obtained
from the Department of Obstetrics and Gynecology awere processed as hydrated
and dehydrated based on different processing methé&@riodontal ligament
fibroblast cells were cultured from the non-disehggremolars, extracted for
orthodontic reasons in Basic science research c€B®RC). The cultured PDL
fibroblast cells were exposed to Hydrated and Deditgd amnion chorion membrane.
The MTT assay was performed to assess the prdlderaf PDL fibroblast cells. The
proliferative activity of the PDL fibroblast cellgere assessed after 24 hours and 48

hours using ELISA reader.

Intra-group comparison at 24 hours and 48 hourswsHo statistically
significant proliferation of PDL fibroblasts in bohydrated and dehydrated amnion
chorion membrane. Whereas, Inter-group comparisetwden hydrated and
dehydrated amnion chorion membrane showed statistisignificant proliferation of

PDL fibroblasts at both 24 hours and 48 hours.
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Summary and Conclusion

Within the limitations of the study, the followiragnclusions were made:

1. On Intra-group comparison at 24 hours and 48 hdwdtated group
showed statistically significant proliferation oDP fibroblast cells.
(p<0.05)

2. Intra-group comparison of the dehydrated group €bwtatistically
significant proliferation of PDL fibroblasts at 2¥urs and 48 hours.
(p<0.05)

3. Inter-group comparison between hydrated and delsdirayroup
presented statistically significant proliferatioh BDL fibroblasts at

both 24 hours and 48 hours. (p<0.05)

Therefore, it can be concluded that hydrated afydrated amnion chorion
membrane helps in proliferation of PDL fibroblasihis was ascribed due to
presence of growth factors such as basic fibroblgsiwth factor (bFGF),
transforming growth factopl (TGF{1), and platelet derived growth factor (PDGF)
in amnion chorion membrane have shown to be cheamotdor fibroblast

proliferation which helps in wound healing.

Within the limitations of the study, the propertieé both hydrated and
dehydrated amnion chorion membrane proved benkficigroliferation of PDL
fibroblast, however dehydrated ACM showed signiiicgroliferation of PDL
fibroblasts. Further, studies on large samples \mibus assays incorporating in
similar studies are essential to evaluate thefpralion of PDL fibroblast in both the

groups.
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