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Abstract:-
Aims: To evaluate the antimicrobial effect of German chamomile extract as a root canat irrigant in vitro,
and comparing its effect with chlorhexidine 0.2Yo inigant solution.
Materials and Methods: Twenty adult patients rvith age range l8+0 years attending dental school with
symptomatic uniradicular teeth with necrotic'pulp diagnosed by radiograph rvith no flstula or sinus tract
were chosen; l0 subjec_ts for each irrigant solution (the test and the control groups). Microbiological
samples rvere obtained from the root canal at the beginning of the first appointr.nt, and then moistined
paper point is placed in a screlv capped vial containing 5 ml Thioglycoiate broth for anaerobic bacteria
arrd thc otlter containing Brain I leart Infusion broth for aerobic bacteria, rvfiiclr is incubated directly for
l8 hours at37 "C. Turbidity test lvas used to compare antimicrobial effect of Cerman chamomile eKtract
with chlorhexidine 0.2%.
Rcsults: Mean reduction in bacterial count (0.36 t 0.09 for aerobic and 0.19 + 0.02 for anaerobic) for
Cerman chamornilc and chlorlrcxidinc 0.2% (0.084 + 0.03 and 0.052 t 0.016 respectivcly) were
detcrmincd by using onc santple t-tcst, rvhich rvas nruch lorvcr for Ccrrnan chantomilc than for
clrforlrcxidine 0'2Yo rvith significant diffcrcnce. For contparison bctrvccl trvo nratcrials for acrobic and
anacrobic, trnpairccl t-tcst rvas uscd. Rcsults wcrc considcred signiticant atp < 0.05.
Cottcltlsiott: Gcrtnan cltarnontilc e,\tract is cfl'cctivc antirnicrobial irrigant solution cspecially on
anacrobic bactcrit bttt muclt lotvcr tlran chlorhcxidinc 0.2% irrisant solution.
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Introduction:-

Inigating solutions used in endodontic
treatment aid in cleaning the pulp chamber,(l)
root canal, lubricate the files, flush out debris,
having an antimicrobial effect and tissue
d issolution properties.(2)
Thg ideal irrigant should have a srrong
antimicrobial action, dissolve the organic tissue
but not toxic to the peri apical tissue if extruded
through the apex. (i'r)

Antimicrobial agent must suppress or destroy
microbial grorvth, thus susceptibility of ttre

.microorganisms, penetration of the
antimicrobial agent to the infected site, adequate
concentration of the agent, low toxicity of the
host cells and lack of microbial resistance to
thc agent are necessary. (s' o)

Chlorhexidine gluconate (CHX) has a wide
spectrum of antimicrobial activity and it is
rclativcly non-toxic. Ilorvever, it has no
capacity to dissolve the vital tissucs. 

(7)

Reccntly, thcrc lras bcen an incretscd
intcrcst in antimicrobial agcnts frorn nrcdicirrnl
plants rvhiclr havc bccn uscd in folk mcdicinc. (8)

Gcrnran charnonrilc (GC) is onc of tlrc olclcst
favoritcs arnongst gardcn lrcrbs ancl its
rcputltion ns a nrcdicinal plant sho',vs littlc sigrrs
of abatcnrcnt, It is cspccially suitccl to tccthing
childrcn ancl thosc rvho havc bccrr irr a lrislrly
ctttotionll stltc ovcr a long pcriocl of tirri"^.(i)'flrc lrcrb kills ccrtlin bactcrir nrrcl can lrc uscd
as rrrotrtlr rvash fbr dcrrtaI nbsccsscs ancl
torrsillitis; it is cxccllcnt irr trcating any typc of.
intlarnrlation rvhcthcr irrtcrrraI o, .it"r,i.l.il'o)
1-hus, thc objcctivcs of this study \vcrc to
evaluntc antirnicrobinl activity of GC extr.act as
enclodontic irrigant solutiorr sirrce no aninral or
hunran studies vcrily its anti-infective activity.
Mntcrials nnrl nrcthods:-
Polient Selectiott: A sarnple of trventy patients
of both scxes \vas selected fi.onr those attendins
the dental school of Mosul. Their ages rangi
fronr l8+0 years, and have no ltistory of
systernic diseases. Tlventy asymptomatic
uniradicular teeth rvith necrotic pulps were
chosen. Pulp necrosis was deterrnined by
radiographic presence of apical rarefaction and
lack of response to pulp vitality test by using
electric pulp tester. There should be no fistula or

sinus tract at the time of sampling and the
patients who were included in this study had not
been treated .by systemic antibiotic in the last
three months.('r)
Sample Collection: Microbiological samples
were obtained from the root canals at the
beginning of the first appointment. Following
rubber dam isolation, the tooth, its surroundin!
and the clamp were disinfected with 7Oi"
ethanol for one minute. An access opening was
made with a sterile round bur no. 2 at-high
:,p::d C11al length was determined by placiig
# l0 or # 15 K type files inside the canal. A
radiograph was taGn and the file tength was
adjusted rvithin I mm of the radiographlc apex.
After that, a moistened paper point was placed
in the canal (rvitlrin the r.vorking length of the
canal) and remained inside the canal for I
minute and then rcmoved and placed in a
scrov-capped vial containing 5 ml
Thioglycolatc brorlr (Appcndix 1). Anorher
papcr point rvas pllccd in thc canal for I nrirrute
nnd thcn rcmovcd and placed in another vial
corrtaining Brain l-leart Infusion broth
(Appcndix ll).Thc samples werc incubated
dircctly in nn incubator for l8 hours at 37 oC. (l2l

I'rapuratiott of lrrigating Solutiorrs: Thc CI-lX
gfttcorratc nt conccntration of 0.2o/o:(tt-t5) A
liquid cxtract of' concentratcd liquid
prcparatiorrs usually nradc by soaking choppcd
or rnashccl plant parts by steam distillation of
250 rnl \vatcr liqrrid, arrd thcn thc solid particlcs
arc flltcrcd out. Aftcr scparatiorr ol. activc
ingrcclicnts such as apignine I * azulene III. A
comnron dosc o['charnornile extract is I ml to 4
rrrl irr rvater is usccl.(16't7) Sterilizoliott: lI-he
culturc rnedia were sterilized by usins alt
atrtoclave at 15 pound/inchz at l2l .C fJr tS
minutes, rvhile petridishes and screlv capped
vials rvere sterilized by hot air oven at lg0 .C
for I hour.(18)

Microbiologicol Study: The microbiological
study was carried out in the Microbiology
Laboratory, Depaftment of Dental Basic
Sciences. College of Dentistry, University of
Mosul. Turbidity method was used to determine
the antimicrobial effect of GC extract and CHX
gluconate 0,2%.
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The method depends on measuring the light lost
from the beam by scattering. Light absorption is
assumed to be absent when transmitted through
a tube of clear solution and it loses its clarity
and becomes turbid as microbes grow in'it. The
measurement of light absorption was performed
by using spectrophotometer at 590 nm.(le' 20)

This method was achieved using a series of
screw capped vials containing equal amounts (4
ml) of sterilized Thioglycolate broth to support
the growth of anaerobic microorganisms. Those
have been divided according to examined
solutions 0.2% CHX gluconate and 0.25 GC
extract. So, as for each irrigating solution one
vial contained 4 ml broth and 0.1 ml of
examined solution and other three vials
contained 4 ml broth and 0.1 ml of irrigating
solution and 0.1 ml of l8 hours bacterial grorvth
suspensions by using micropipette. Other threc
vials contain only 0. I nrl of bacterial suspension
and 4 ml brotlr. Then thosc vials rvere incubatcd
at 37 oC for 24 lrours. The absorbance of each
vial rvas mcasured using a spcctrophotomcter at
590 nm.(21-21) ln ordcr to dctcrminc thc
antibactcrial cfl'cct of caclr cxanrincd solutiorr,
thc turbid ity of thc cxantincd solution itsclf
tttust bc cxcluclccl.(24'
Data AnolJ,sis:
Standard stltistical ntctlrods rvcrc usccl: Mcarr
nncl starrclard crror, orrc surrrplc t-tcst rvlrs trscd
to find tlrc cf'l'cct of tlrc rnatcrials (CllX arrd GC)
on thc blctcria (acrobic and nrracrobic).
1'hc cornparisorr bctrvccn thc t\vo lnate[iills and
bctivccn acrobic arrd anterobic bactcria rvas
analyzccl using un-paircd t-tcst. Results rverc
considcrcd significant atp < 0.05.

Ilcsults:-
l'he CHX 0.20% cause significant reduction on
aerobic and anaerobic bacteria by usirrg one
sample t-test at p < 0.001 as it is shorvn in
Table (l), While for CC extract there rvas
significant reduction on aerobic bacteria at p=
0.001, but for anaerobic bacteria at p < 0.001 as
it is shorvn in Table (2).
A comparison betrveen CHX 0.2% and GC
shorvs that CHX 0.2o/o was more effective in
decreasing bacteria than GC atp= 0.001.
For the effect of CHX A.2% (B + M) on aerobic
bacteria shorvs better effect (0.084) than for CC

(0.36) at f 0.001. for anaerobic also CHX
0.2Yohad better effect (0.05) than for CC (0.19)
as it is shown in Table (3).
For the comparison of CHX 0.2% effect
between aerobic and anaerobic bacteria, Table
(3) shows no significant difference, while for
GC extract Table (3) shows significant
difference between aerobic and anaerobic
bacteria. The difference was more significant
for anaerobic bacteria than for aerobic with
significant difference atp < 0.05.

Discussiont-
An infusion of the florvers is taken internally as
an anodyne, 

.^ antj-inflammatory, antiseptic,
antispasmodic.t'' "r Evidence from laboratory
studies shows that chamomile has antibacterial
and antiviral properties. However, no animal or
human studies verify its anti-infective activity;
i.e., the potential antimicrobial effects as a root
canal irrigant is not yet currently known. For
this rcason this study was carried out.

In vltro, the antimicrobial activity of GC
extract as a root canal irrigant was evaluated
using brotlr nricrodilution mcthod. This method
givcs nrorc bcttcr rcsults in comparison rvith
disk dil'tirsion rncthod, rvhich has a low
crcdibility for sarnplcs of plants that are difficult
to dif'firsc in thc rncdia and also thcrc is no
rclationship betrvccn diffitsion porvcr arrd
antirrricrobial activity and, thcrefore, may not
cxprcss its full cf lcctivc potential.(26)

Accordingly, dilution nrethod is nrore
suitable tharr thc agar diffirsion method to
dctcrmine the susceptibility of
nticroorganisms.(27) Results revealed that CHX
0.270 cause significant reduction on aerobic and
anaerobic bacteria, lvith no significant
difference, rvhich is much greater than GC
extract. The antibacterial activity of CHX in
t,ilro is not outstanding but the spectrum of
activity is broad. Gram positive bacteria are
more susceptible than are Gram negative
bacteria; Streptococars mutans seems to be

particularly sensitive.(28) Whereas Streptococcus
sanguis, for example, exhibits a great varia.ion
in susceptibility betlveen and among var.ous
strains. Its antimicrobial activity is of membrane
active type rvhich damages the irner
cytoplasmic membrane. Bacterial cell wa.l is
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characteristical ly negatively charged.(2e)
While for GC extract, the antimicrobial

effects are primarily the result of an active
components a-bisabolol, azulenes which have
anti-inflammatory activity.(r7) This activity has
been demonstrated, not only by long empirical
use, but by a number of different laboratory
model as well.(3o) But the total anti-
inflammatory effect of whole chamomile
depend upon the presence of flavonoids such as

apignine and luteoline.(31) Several of flavonoids
are believed to help strengthen capillaries and
other connective tissue.(l?)

The effect of GC extract was found to be
greater on anaerobic microorganisms than
aerobic microorganisms. The supposed
resistance of the aerobic microorganisnrs may
be related to several factors, such as: Cell rvall
structure, rnetabolic product secreted and
resistancc to irrigants. Thc truc nature of suclr
factors nccd further clarifi cation.(ll)

Various mcthodologies can bc uscd to
nsscss thc antirnicrobial activity ol' cndodontic
irrigants, Indccd, thc nrcthodology could bc a

possiblc cxplanation for thc diff'crcnccs irr thc
rcsults bctrvccn clifl'crcnt stuclics. Sornc
nrcthodologics nllorvcd dircct contact ol' thc
sutrstanccs rvitlr tlrc nricroorgnnisrns, rvhcrcas
othcr organisrrrs locatccl irrsiclc thc dcntinal
tubulcs did rrot rrcccssarily havc clircct corrtact
rvith thc antirnicrobial agcn1.(r'r)

f n this study, thc cf'f'cct ot'Cl lX 0.2o/o on

acrobic bactcria (0.084 t 0.03) has lorvcr'
antinricrobirl cft-ect than thc study of Al-
Bazaz?s) (0.07 + 0.05), rvhilc for anaerobic
bactcria it rvas 0.052 + 0.016, but of Al-Bazaz it
rvas 0.06 + 0.05.

When cornparing CFIX rvith diff'erent
corrcerrtrations of aqueous extract of Nigclla
sn/ila,(3s) the diff'ercnces in the finclingi ol'
different studies in rvhich the same methods
rvere used are explained by the fact that the
result depends on the microbial strains, type and
concentration of irrigating solution,('o) but it lvas
in contrast rvith that of Al-Shaekh Ali, rvho
reported equal antibacterial effect on aerobic
and anaerobic bacteria respectively (98.94%,
g8.62%7,{rtt

The irrigant of choice should be one that
exerts its antirnicrobial activity quickly against

the majority of microorganisms found iri the
root canal and dentinal tubules.

Conclusion:-

The GC extract is natural product, cheep,
safe and well-tolerated, showed an effective
antimicrobial action in vitro when it is used
as an irrigant during biomechanical
instrumentation of root canal.
The GC antimicrobial effect is much lower
than that of CHX 0,ZYo irrigating solution.
The CC exhibit more effect on anaerobic
bacteria than for aerobic lvith significant
difference.

Suggcstions:-

More researches are necded for all of the
potential oral uses of chamomile.
An in vivo study is suggcsted to compare the
antibactcrial activity of GC cxtracts lvith
cqx 0.2%.
A study to assess tlre usc of GC extract as a
nrcd icarncnt bctrvccn root canal
appointrncnts.

r)

2)

3)

r)

2)

3)
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Appendix (I): Thioglycolate broth (oxoid)

Beef Extract

Balanced Peptone No. I

Methylene Blue

Sodium Thioglycolate

pH 7.1-0.2

Appendix (II): Brain Heart Infusion broth (oxoid)

Tabfc (l): Mean and standard error forchlorhexidine0,2% reductiorr on aerobic and anaerobic bacteria

Bactcria B+CHX B t-valuc pvaluc
Acrobic 0.084 + 0.03 0.90 54.4 <0.001

Anncrobic 0.052 + 0.0 t6 0.68 78,0 <0.00 t

B: Bacteria, Cl-lX: Chlorhcxidinc.

'I'ablc (3): Conrparison bct*'ccn B + chlorhcxidinc arrd B * Gerrnan chamomile on aerobic ancl

* significant diff'erence betrveen aerobic and anaerobic at p < 0.05 for B + GC
No significant difference betrveen aerobic and anaerobic bacteria for B + CHX.

i irl

lf Brain, Infusion Form

Beef Heart, Infusion Form

Sodium Chloride

Disodium Phosphate

Bnctcria t-vnluc

0.36 + 0,09

Anrrcrobic 0. t9 + 0.02 <0.001

B: Bactcria, CC: Gcrrnrn clrarnonrilc.

anacrobic bacteria

B: Bacteria, CHX: Chlorhexidine, GC: German chamomile.

Ilnctcriir B+CHX pl.-value

0.084 + 0.03 0.36 + 0.09

0.052 + 0.016 0.19 + 0.02*
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