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Abstnact
'ihe a_itrs of this studl were to evaluate the et'fectiveness of Gennan chamomile extract as a

ffrouthrin:ie on the development of plaque, gingivitis, pathological pockets and calculus in- man to

deternine whether it can provide any benefit lvithout the a<idition of other additives.Fifty adult

volunteers pafiicipated in ihis controlled single blind cross-over study. The subjects used either

Gern:an Chamoniiie or a chlorhexitline mouthrinse for i minute twice daily during eight rveeks

period. 2 r.vecks interval botwcen each visit for moti.,'ation and reinfbrcement of application of the

marerial iioLrr applieri inc.lices lplaque and gingival indices by Loe and Silness), CPITN index by

Ainanto and calcuius index bi Ramliord rvei-e recorded at baseline, after each experimental period

and at th,r iast i'isit.The mean ieduction in platlLrc. gingival and periodontal pocket depths were

dete nined b;' using paired Z-test betrreen each visit at P< 0.01 significantly lower for GC than

ior CHX mnurhrinse. Whilt' for caiculus inder there was significant increase betrveen each visit at

p< 0.05 Using paired Z-tesi and tbr all visits usiirg repeated measures F-test at P <0.01.using GC

mouthrinr;e in o p"..entug" of l:4 appears to offer benefit in plaque, gingival, pocket depth

reduclions but with significant adverse increase in caiculus index'
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Introduction
Vast majority of patients will nor compleiely
remove plaque by mechanical measures(l)
particularly handicapped or ekjerly
individuals because of' their compromised
dexteritl, or motivation (2-5). To overcome
these problens, chemical plaque control has
been the subject of scientific interest(6,7).
Chlorhexidine (CHX) is the gold standard
against which other antiplaque agents are
evaluateri(8,9). But its local side effect such
as tooth staining, taste impairment and
desquamation of oral mucosa have iimited its
use on the long-term (10). So alternative
agents brtsed on herbal extracts are therefore
of particular interest . There is some evidence
indicating the beneficial eff-ect ofplant extract
on gingival inflammation and plaque
accunrulntiorlll-13; or subgingivai
penodontoparhic m icroorgan isms( l4).
Cerman Charnomile (GC) has been known as
an anti-inflammatory. antibacterial and
hacteriosiatic promoter and has been usecl in
combinatioo tvith crther herbal ingredients as
mouth wash or dentifrice to reduce plaque
gfowth and to inrprove gingival healrh(15).
The iherapeutic properlies of CiC are
anaigesic, antibiotic, anti-inflamrnatorl,
bactericidal eflf'ects.( l5) There has not been
any Cirect, controlled long-tem stud) cn the
eif-ects of GC extracts alone on plaque
accrimulative on or gingival slatus or pocket
depth & calculus.
Aims o1'the Study:

i. To evaluate the eflectiveness of pure
GC extract as a mouthrinse on the
development of plaque, gingiviris,
pathological pockets and calcuh:s in
adults.

2. To e,valuate any adverse reaction of'this
ex*acl,

Nlaterial and methods
Preparation of chamomile mouthrinse:
Chamomile oil is exfracted from 250;ng of the
flower heads of rnatricaria chamorrilla by
steam distillation of 250m1 water for 24
hours, then filtering the extract by using 3
layers of gauze, the CC yields about 0.2-0.40/o

of the fresh flor.vers (16). A{ler separation of
aqlive ingredients then apignine [+ Azu]ene
lll solutions are diluted by a ratio of l:4 as a
mouth rinse to be used in dentistry.
Sfudy population:
Fifty adult volunteers including dental
students, dentists, general pfactitioners were
recruited for this study (Faculty of Dentistry,
University of Mosul, lraq).All the subjects
had moderate plaque, gingivitis, periodontal
pockets (3.5-5mm) and very iow calculus,
The eligible subjects were informed regarding
the puryose of this study an the products
being evaluated. Haif of the sample
(2ssubjects) ivere grouped as a tesr group
using GC, the othei half used the control
rinse. Healthy individuals were excluded from
the examination (1 3 females, and l2 males fbr
each group); the controlled and the
experimental groups with age range fronr 25-
40 years old. Any subject rvho has any
medical problem was excluded fiont the
examination,
Study design:
The present sntdy had a controlied single
blind cross-over experimenhl design. lt.
consisted of 4 experimental periods x 2 weeks
inierval between each visit plaque(17),
gingival(i8). periodontal pockets (19) and
calcu)us indices(20) were recorded for all
subjects at baseline, followed by random
assrgnment to receive the test or control
mouthrinses. 'I'he indices were measured by
the same clinician at rhe baseline, between
each visit and at the final visit.The tesr GC
eKtract mouthrinse ahd the control CHX
mouthrinse had a sirnilar appearance and
bottle. The participants were asked to use
their assigned rinse nreasures and not to use
any mouthrinse during the duration of thjs
study. The test subject group were instructed
to rinse with lOml of 0.25% GC extract
mouthrinse twice daily for I minute, while for
control subjects were instructed to rinse with
0.2% CHX for I minute twice daily with
instruction not to use the rinse with brushing
but independently or proceeded by a water if
it is used after brushing. The participants'
compliance was evaluated by measuring the
remaining volume of the mouthrinse that they
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blought back during their recalls They were

also asked to report any adverse reacllons

experienced during the rise of tnouthrinses.

The material had been examinecl for its

biologicaL activity in the laborat'ory to ciarify
its effectiveness to suppress pathogenes as a

mouthrinse,statistical analysis included mean.

standard {Je! iation between visits using paired

Z-test at P< 0.05 level, rvhile percentage

difl'erenc.: at P< 0.01 level. f or compdriron

berween the two materials it included mean,

standard deviation using Z{est for each visit
and repeated measures Ftest tbr all visits at

['< 0.01 levei but foi percenlage difference

unpaircd Z-test at P< 0.01 was used:

Al!had heen calcLtlatcd a' tbll''tr: i.e'.:

A11 = 2rrd - J st visit --l
* 3rd .- lst visit | - 3

4th - lst visit 
i,)

R.esults
it had been found that significarrt differences

were lbund Lretrveen the founh visits fur each

matelial. there r.vas significant reduction 1br

ihe ilrsl three indices ivith significant int',rease

for the fourth index (calculus inder at P< 0.05

level using paired Z{est). As it is clearll
shown :lrotn the table ciifferences lvere

greater fi:r CHX than for Cerman chamomile

in Table (l ),While percentage differences
from the first visit between two materials for
the llrst three indices had been found with
significanl leduction (P< 0:01) (Table 2), but

for calculus index it couldn't be ibund

because it couldn't be divided by zero since it
include division by zero.Ta[:le (3) reveals

mean and standard deviation of the differi:ence

f]'rrm the flrst visit for the two applied
rraterials for all inCices applied in the study

using Z-test for each visit and repeared

measures F-test lbr all visits i.e.:

AII = difference between 2 materials

repeateC measure test

Ir had been shown that there was significant
difference for all visjts for the fourth applied
indices at P<0.01 level, there was significant
difference befween each visit for the trvo

applied materials except for the fourth vjsit of
CPITN, 2nd and 3rd visit of calculus inder at

P>0.05.
As it is shown clearly from the table

tiiff'erences were greater fbr CHX than for
CC.While percentage difference from the first
visit between the two applied materiais for the

founh applied indices had been found with
significant reduction for the first three indices

with significant increase for calculus index at

P<0.001 level using unpaired Z-test analysis

as clearly shorvn in Table (4).Figure (1)

reveals the leduction in mean of the first three

indices from the first visit for CHX
mouthrinse. The reduction was greatest for
CPITN followed by PI, GI respectively but it
doesn't reach zero ievel at the last visit. While
1br calculus index there was significant
increase from the first till the last visit.Figure
i2) reveals the reduction in mean of the first
Lhree indices fron the first visit for GC

extraOt mouthrinse. The reduction was greatst

for CPI'|N, PI, GI (0.99, 0.83, 0 68)

respectively, rvhile for calculus index tlrere'

was significant increase from the first visit till
the last visit (0.14), but it is clearly shown that

the reduction was greater for CHX than for
GC lor all visits and between each visit.
l- The mean PI for control grouP is:

r.20*0.48
test group is : 1.05+0.24
So this mean is considered moderate ( I 8).

2- The mean Gl for control group is: 1 .0*0.34
test group is : 0.8610.44
So this mean is considered mild-moderate
gingiv itis (21).
3- CPITN mean {br the control group is:
1.30*0.45
test group is : 1.20+0.48
So this mean is considered moderate

\22,23,24).
4- The lrean CA index for control group is :

0.01+0.0
test group is: 0.01+0.03
'lhis mean is considered very low (20).
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Means with different letters horizontally have significant difference at P< 0.05 using paired Z{est'

Note CilX'- Chlorhexidine 0.2%

CC- Gernran Chamomile 0.25%

Table (2): shows percentage difference from the first visit for the fourth applied

indices for the two materials.

Means with differ.ent letters horizontally have significant difference at P< 0'01using paired 7 -test'

Note CHX= Chlorhexidine 0 2%

GC= German Charnomile 0 25%

I

:

0.05+0.07d

0.71r-0.35b 0.42f0.19c

0.01n0.03d0.45+0.08b

0.65+0.33b1.05,10.24

0.05r0.07d0.18*0.07c

0.45i0.08b 0.18+0.07d0.37*0,09c

0.25+0.1id0.03+0.05b0.01+0.03a

0.05+0.07b i 0.13*0.06c0.01+0.03a

t7'l
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Table(3): shows rnean and sD betwesn materi8ls for the fourth applied indices.

Table(4): Shows percentage difference from the first visit for the fourth applied

incidences for two materials.

ffi$
2titl 59.74+20.34 30.90.143.1 i <0.001
rrdJ 82.62+8.29 s8.6fi-23.96 <0.001

4u' 95.06i7.25 86. 1 I +9.31 <0.001

2t\tt JJ.V tttv.tJ 36.60*32.16 <0.01

3''i 85.39!9.32 5L22!19.78 <0.001

4'h 98.9913.35 78.57L8.12 <0.001

zt\d 55.73+24.32 3t.66+37.30 <0.001
;?dJ 80.28*9.49 43.46+32.96 <0.001

4th 94.62+7.40 72.37l-18.22 <0.001

0.75+0.49
1.05*0.48 0.57r0.31
I .19+0.48

0.41+0.44
0.49*0.450.82,10.33

0.95-10.34
0.53+0.I9

0.14.10.060.24+0.11
0.13*0.06

t78
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Note: Cl{X= Chlorhexidine 0.2%, GC= German Chamomile 0.25%

Figure (1): Mean reduction of CPITN,PI' GI with increase of calculus index for
CH.X 0.2o/o mouthrinse.
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Figure (2): Mean reduction of CPITN,PI' GI with increase of calculus index for
GC 0.251J/o mouthrinse
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f,)iscussion
Piaque develops rvithin 24-48 hottrs rvithcut

brushiiig, gingivitis deveiop witlrin 2-3

rvsei*s,15) that is why we use it !-or cight
rreeks continuously to be so effbctive.

Combinations crl'non specitic plaqu€ control
progranr have been so effective agairrst

gingivitis, plaque and periodontitis(26,27).

Combination prodncts with chanouile as

tooth paste cr oral rinse have derrronslr;rted

beneficial effects on thc slatlls of oral hlgiene
(11.i3.28).T'he present sludl' showed that

oleque scores reduction for contuol rinse u'as

9970 reduction. this restrit was higher than

other studies $'hich reported 60Toreduction
(29,30.i1) artd other studies reponed 77olo

rcduction (i2.13) , but for CC mouthrinse the

reiLrcrio;r was JSVo which is much iolver than

for CtlX, this result was in contrast with thal
reported by Reza Pourabbas et al. (3zi) whc
reported GC percentage piaque reducliotl
(22%) was significantly higher than CIHX

rinsc (perc€ntage not mentioned), the

irercentages reported in this sttttiy is much

higher than that study which nright be related

10 the inlerm iltent-wash'up -perioci during
their study which might be attributcd to
subconscious motivation bi the sub.iects to

intensily theiL oral hlgiene ciuring their
application tinc(i4) , and rriight be due to the

coutinuous apolication of the rinse for iong
perioci driring our study, These differences in
percentage ieduction o1- the two indices

findings coLrld be attributed to rrany factors

like acceptance of the subjects to the rinse.

their exaot application, dosage frequency,
timing, consentration variabillties. The

presenr study showed that CHX mouthlinse
resulted in 0.95 reduction in the mean

gingival inde:l scores betlveen baseline and

final exarnination while fbr GC niouthrinse it
was 0.68 reduction in mean which was

apposiie 1o what had been reported by Reza

Polratrb,as et al.(34) that for GC mouthrinse

mean redLlction was 0..1I whiie for control
rinse rvas 0.03. The highei reduction reported

in this str.rdy may be due ro the long period

application of the material which lead to this

reciuction and the intemitlent application of
the material and rvash-up-period in their
study (34). Anti-inflammatory effects of

chamomile extract have been investigated in
numerous studies(-15). and it could be

attributed to a padicular component of the

mouthrinse. As GC contains bisabolol and its
Cerivatives contribute to the anti-
inflammatory effects, other active compounds
that contribute to chamomile's effectiveness
include the flavonides. uhile they are not
considered vital nutrients, several o1'thcm are

believed to help strengthen capiliaries and

olher connective tissues, such as apigenin,
leuteolin and quercetin may be respottsible for
chamomile's long history of use as anti
inflammatory agent due to intertbring with
arachidonic acid paihway i.e. CC is used to
treat gum disease (36). This would conflrm
the previous studies which have stated the

ability of herbal extracts to reduce the

gin g iva I inflammation parameters

(11,12,28,37) .1'he present study showed that
percentage reduction fbr periodontal pocket

depths for CHX rinse was (95%) higher than

thet of GC (86%) with no significant
difference between 2 materials, the result for
CHX is in agreement with that of Westfelt et

al. who stated that CHX inhibit the growth of '

qgo/o of pocket microflora since the

prevalence of moderate periodontaJ treatment
needs CPI'|N scores (l-3) is much higher in

developing countfies (CHX mean 1.30+0.4,

GC 1.2+0.48) which is considered mode rate

than in industfiaLized countries (22.23,33).
For CC rinse the result is in acccrdance with
various studies such as Pistoriun et al.(28)
rvhich have shown fhat plant extract can

suppress the subginigival pathogen.

Concerning calculus index scores the increase

for CHX rvas higher than GC with sigrrificant
difference between cach visit and for all visits
for the two materials, this result for CHX is in

agreernent with that of Miyazaki et al.(24)
rvho declared that among the adverse effects
of CF{X is to increase calcific deposition on

teeth, and it does not prevent plaque and tartar
liom forming, profler tooth brushing and

flossing are still necessary, which is probably

due to the easily assimilable from of calcium
ibund in it (38).The prcsence of calculus and
periodontal pockets greater than 3mm reduce

the efficacy of mouthrinse these factors lvould
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hamper access to vulnerable sites. Their effect
is greatly enhanced by supra and subginigival
scaling and correction of defective
margins(39).Among tho adverse effect of GC
mouthrinse, a yellowish discoloration of the

Conclusions
l- GC extract mouthrinse is eflective in

reCucing mean PI, GI, pD pocket depths
of CPITN index scores with signifiiant
differences between each visit and for the
total. It is much lower in effectiveness
when it is compared ivith the control rinse.

2- Among adverse effect it increases calcific
deposits but to a lesser degree than control
rinse wilh yellowish discolouration of
labial surface of upper anterior teeth and
lingual surface of Iower anterior teeth.
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