10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

P e Ba
! i s La
e bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, st BB --::_
e bl b k|
@ ASUNET

datiy bl i gl | it

op)ég-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

W
AN AN N NN N AN NEANTAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




AN SHAMS UNIVERSITY

Antibacterial Effectiveness of Ginger Extract and
Chlorhexidine as Root Canal Irrigants in Primary
Teeth Contaminated with Enterococcus faecalis

(An In Vitro Study)

Thesis submitted to
The Department of Pediatric Dentistry and Dental Public
Health, Faculty of Dentistry, Ain Shams University
In partial fulfillment of the requirements for the Master's

Degree in Pediatric Dentistry

By
Yassmin Abd-elghani Nooman Abd-elghani
(B.D.S 2015)
Faculty of Dentistry
October 6 University

Faculty of Dentistry
Ain Shams University

2021



Dr. Mariem Osama Wassel

Assistant Professor of Pediatric Dentistry and Dental Public Health
Pediatric Dentistry and Dental Public Health Department
Faculty of Dentistry

Ain Shams University

Dr. Reham Khaled Elghazawy

Lecturer of Pediatric Dentistry and Dental Public Health
Pediatric Dentistry and Dental Public Health Department
Faculty of Dentistry

Ain Shams University

Dr. Soha Abd El-Rahman El-Hady

Professor of Medical Microbiology and Immunology
Microbiology and Immunology Department
Faculty of Medicine

Ain Shams University



uﬁﬂj O 948 }ﬂh "Jr“_.u! ﬂf' ) (Gpas ")L:‘; " nﬁj

(o 57l Bl ity 3 e

@E,J\ ) o

N0 AT a5 e



Acknowledgment

All praise and all thanks to Allah, the one and only who has given me

the strength, guided and enabled me to accomplish this work.

I would like to thank Dr. Mariem Osama Wassel, Assistant
Professor of Pediatric Dentistry and Dental Public Health, Faculty of
Dentistry, Ain Shams University, for her valuable scientific support, most

valuable remarks, and expert embellishing of this manuscript.

I would like to express my deepest gratitude and admiration to
Dr.Reham Khaled Elghazawy, Lecturer of Pediatric Dentistry and Dental
Public Health, Faculty of Dentistry, Ain Shams University, for her
meticulous revision, continuous motivation, outstanding tolerance and her

precious time that helped greatly in finishing this work.

My great appreciation to Dr. Soha Abd El-Rahman El-Hady
Professor of Medical Microbiology and Immunology, Microbiology and
Immunology Department Faculty of Medicine, Ain Shams University, for

her profound effort in this work.

At last I would like to express my deepest respect to my Professors
and staff members of Pediatric Dentistry and Dental Public Health

department for their support and concern.



This work is dedicated to ....

My Father, for all the encouragement and motivation to
fight and face all the obstacles. You have been the best symbol of

a great father; I Hope I always make you proud.

My Mother, the symbol of love and giving, she always
leads me through valleys of darkness with light and hope. Her
unconditional and pure love, moral support and prayers day and

night are the reasons I am who I am today.

Last but definitely not least to my lovely sisters and
brothers for their support for being there for me through ups and

downs.



List of Contents

Contents Page No.
List 0f Tables veuvueeiaieiiiuiieiiiniieiiininieieiecnieecnenenanes 1
List Of FIGUIES tevvriiniiniiniiiiieiiiiiimieiiiiieiiiecieciecacnnn 11
List of AbbreviationS..eeeeeeeieieeneieseeneieraeneiesacnennnenenns 111
Introduction...eeeeieeieeieieeieiieiieiniimneceieeiecieceieciecnen 1
Review of LIterature..veeeeereieierneieinenenenmnesecienacacnennn 3
Aim of the Study...eveveviiiiiiiiiiiiiiiiiiiiiiiiiiiiieneenae, 25
Materials and Methods.....cevueeniiniiiiiniiiiiiiiiiiiiinenene 26
ReESUItS.eiuiniiiiiniiiiiiiiiiiiiiiciiiriercr e 4?2
N0 ) P 4
SUMMATIY . utiuiiieiiiieieieiueieeiiiieiaeieeieseinciacsecnssncaeees 55
0] 110 L] 0] e 57
RecommendationsS...oeveeeeeeiereeiiiiieieiiiiieiineieienaennnen. 54
References..ooveeieiuiiiiiiiiiiiiiiiiiiiiiiiicn e, 59

Arabic summary

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo




List of Tables
Table Table Title Page
No. No.
1 Materials used in the study 26
2 Descriptive statistics for bacterial count 42

(CFU/ml) for different groups

3 Mean =+ standard deviation (SD) of bacterial 43

count CFU/ml for different groups.

4 Mean =+ standard deviation (SD) of bacterial 46

count different from positive control (%)




List of Figures

Figure Title Page
No.
No.

1 Miswak stick 13
2 Propolis 15
3 Allium sativum 16
4 Ginger plant 17
5 Ginger rhizome 17
6 2% CHX solution 27
7 Saline 27
8 20% Ginger ethanolic extract solution 27
9 A flow chart representing study design and grouping 29
10 Fresh Ginger rhizomes 30
11 A: Peeling the rhizomes, B: Peeled rhizomes 30
12 Dried Ginger 30
13 Ginger weighted by citizen digital electronic scale 31
14 Sonication 32
15 Maceration of Ginger in 95% ethanol for 48 hours 32
16 Filteration using Whatman filter paper 33
17 Rotary evaporator 33
18 Concentrated ginger ethanolic extract 34
19 Separated palatal roots 35
20 Mechanical preparation of root canal 36
21 Roots packed in sterilization pouch 37
22 Andromeda vacuum xp autoclave 37
23 Contamination of roots 38
24 Roots of negative control group 38
25 Irrigation of roots 39
26 Paper points placed inside test tubes containing 1 ml of 40

saline
27 Bar chart showing average log bacterial count 44

(CFU/ml) for different groups
28 2%CHX group showing minimal bacterial growth 45
29 Ginger group showing moderate bacterial growth 45
30 Positive control group showing heavy bacterial growth 45
31 Negative control group showing no bacterial growth 45
32 Bar chart showing average bacterial count difference 47

from positive control (%)



List of Abbreviations

Abbreviation Full term
AAPD American Academy of Pediatric Dentistry
ANUG Acute Necrotizing Ulcerative Gingivitis
BHI Brain Heart Infusion
BOP Bleeding On Probing
C.officinalis Calendula officinalis
C. albicans Candida albicans
CAT Catalase
CHX Chlorhexidine
CP Chroic Periodontitis
CAL Clinical Attachment Loss
CFU Colony-forming Unit
CRP C-reactive protein
E. faecalis Enterococcus faecalis
E.coli Escherichia coli
IL-6 Interleukin-6
ml milliimeter
NaOCl Sodium Hypochlorite
NSPT Non-surgical periodontal therapy
PCR Polymerase Chain Reaction
PD Pocket Depth
R. officinalis Rosmarinasofficinalis
S.typhi Salmonella typhi
SD Standard Deviation
S.aureus Staphylococcus aureus
S.mutans Streptococcus mutans
SOD Superoxide dismutase
T2DM Type 2 Diabetes Mellitus
WHO World Health Organization
Z officinale Zingiberofficinale




Introduction
|

Introduction

The aim of root canal treatment is to maintain teeth with
compromised pulp in the oral cavity in order to avoid more complex
treatments. This reaches more importance in children, as the early loss of
deciduous teeth can compromise the development of the stomatognathic
system and the installation of the permanent dentition as well as can lead to
emotional, psychological and behavioral problems. The primary objective of
pediatric pulp therapy is to maintain the deciduous teeth in their form and

function and to facilitate the proper eruption of permanent successors.""

Deciduous teeth with primary infected root canals are characterized
by the predominance of obligatory both anaerobic and aerobic
microorganisms. However, in secondary infected root canals, there is a
predominance of facultative anaerobic microorganisms. Enterococcus
faecalis (E.faecalis) is one of the most predominant bacteria found in root

canal failures and persistent infections of endodontic treatment.”)

The success of endodontic treatment in primary teeth strongly relies
on achieving an adequate level of disinfection within their root canals.
Mechanical instrumentation cannot effectively eliminate the micro-flora
from the root canals of the teeth due to their anatomical complexity. The
dependence on irrigating solutions for endodontic success becomes more
crucial, especially in primary teeth due to thin dentinal walls, complex

morphology, and irregularity of root canal system."’

Among the phases of endodontic treatment, the choice of
instrumentation and irrigating solution that permit bacterial neutralization

and toxin inactivation without negative interference with the healing process
]
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