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ABSTRACT

Studies conducted on various propertiegiofer showed that it has parasympathetic actiaitg can stimulate the
salivary secretion. This study was aimed to evaluatthanolic ginger extract’s effect on the ratesalfivary
secretion and xerostomia improvement in patients whderwent the radiotherapy in Ahvaz Golestan halsn
2014(Southwest of Iran). This double-blind intettieam trial was conducted on 40 patients with a diigtof head
and neck radiotherapy. Data collection tools ina@ddwo questionnaires designed using other sinsiladies. After
the preparation of the capsules (500mg) contairtimigl extract of ginger and placebo, the whole \salof the
patients was measured and they were asked to ctemiile questionnaire of xerostomia symptoms. Then t
capsules randomly were given to the two groupsatiépts and they were asked to take one capsutg sikehours.
After two weeks, the whole saliva of patients waasured again and they were asked to respond tstigns of the
first questionnaire again. Furthermore, patientspended the second questionnaire to assess tlutsaffethe drug
on xerostomia symptoms. The data were analyzed &HE8S version 20. The saliva secretion levelengthger
group was significantly higher than in the placepmup (P<0.05). After two weeks, many of the x@ms&
symptoms were healed and patients declared thajegihad positive effects on improvement of theabjems.
Patients also tend to continue for taking gingehe3e findings showed that ginger can improve thesktemia
symptoms through increasing the rate of salivagretéon in these patients.

Keywords: Xerostomia; Hyposalivation; Radiotherapy; Gingeajiva.

INTRODUCTION

The field of dentistry is among the most importéeids with high applicant volunteers for enterihg university in
Iran [1-7]. One of the significant aspects of Isaahcient civilization is pay due attention to thedical knowledge
the turning point of which is establishment and elepment of Academy of Gondishapur (GS) in Khuaest
province of Iran in 1745 (271 AD) [2, 8]. Xerostamis the subjective feeling of dry mouth that idative
prevalence in the population is about 20 percam, in most often (but not always) is accompaniedibgreased
salivation [9]. Some of the most common factorst tban decrease the salivation are medications (such
antidepressant drugs, anti-anxiety drugs and dogsiegtc.), some systemic diseases (Sjogren's eymelrchronic
graft versus host syndrome, diabetes, AIDS, heépalit and radiotherapy to the head and neck ai@a [

Xerostomia is the most common side effect of rdaicdpy to the neck and head area, and radiatialappe
compared with other factors (such as systemic deseand medications), affects more intensely effeateducing
the flow of saliva [11]. To treat oral squamousl @arcinoma (OSCC) is normally 60 to 70 Gary (Gy)Ray is
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given to the patient while the radiation dose afiotherapy above 30 Gy can cause severe damage &alivary
glands and usually these glands rarely get théih&alth again. [10, 12-13]. In a study it was whahat about 64
percent of the people, who had received radiotlyebgpconventional method, 22 years after the tirheeoeipt of
radiotherapy they were still complaining of modertat severe Xerostomia [14].

The role of saliva in maintaining the health oftsafid hard tissues of the mouth includes: Washimgtoxic
materials from the oral cavity, adjusting the agidbuffering the decalcifying acids, the neutratian of toxins and
bacterial enzymes, and destruction of microorgasiand remineralization of enamel with its minetiis calcium
and phosphorus. The reduction and lack of it cees#eral problems for patients [15-16, 9-10].d?dsi complain
of the discomfort and pain in the area of the mpdifficulty in speaking, chewing and swallowingirthermore,
risk of tooth decay and oral infection goes up hienh and ultimately these factors can cause matioutrand
reduction of weight of the patient. Therefore,andbe said that Xerostomia not only lowers the iguaF life in
some patients who have been saved from cancealdmaffects their health [17]. In order to helpgé patients and
reduce the side effects, some studies have focosedhe use of Pilocarpine, artificial saliva, suggend
displacement of the salivary glands from radiafietd, use of acupuncture, the use of hyperbariger and stem
cell replacement [10, 14, 18]. Each of these meth@s disadvantages that have prevented their pviekes use as a
treatment for Xerostomia. The use of traditionatiome and natural ingredients are also includeithénprocedures
that some patients may use them to overcome theblgms in different countries. For example, Koreed
ginseng, and Yukmijihwang- tang ' in In South KorBakumondo-to ' in Japan and ginger in India, wsed for
patients [19-22].

The rhizome of the plant of Zingiber officinale Rog, known as ginger, has been used as a foodrsegsand
herbal medicine since ancient times. The pharmagidb properties of ginger have been studied extehsand
anti-inflammatory, anti-fever, properties, antinwbral, antioxidant, hypoglycemic, anti-hypertensigad anti-
nausea and anti-vomiting in pregnant women [23Hl hyppercholesterolemia, has been proven. In 201taim
Chamani et al. studied effect of sialogogic chamastics of several plants on rat and found thatgared to the rest
of the plants, ginger caused a significant incréashe secretion of saliva [24]. However, there ao clinical trials
that show whether ginger can reduce the symptordsyafnouth and increase saliva flow, especiallpatients who
have undergone radiation therapy in head and neeka not.

This study was designed to evaluate the effecoorf €apsules 500 mg of methanol extracts of ginigdy for two
weeks(every six hours a capsule) on symptoms of dry mautradiotherapy patients. To this end, before aifter
administration of ginger to patients, subjectivenpyoms of dry mouth and the unstimulated wholevadliow rate
were evaluated using a questionnaire.

MATERIALSAND METHODS

In the spring of 2014, patients’ medical recordshia oncology ward of Golestan Hospital, Ahvaz Jsimapur
University of Medical Sciences, Ahvaz, Iran (Soudistvof Iran), were reviewed and 71 patients weigibdé for
the study. According to the exclusion criteria, (Bitients were excluded from the study. Complaifitsubjective
feelings of dry mouth and having diagnostic créeaf the dry mouth of Fox questionnaire were theuision
criteria [26]. Other inclusion criteria includedeagver 18 years, a dose of radiation received 8y&00 cGy, the
radiation received during the period 6 to 7 weakisior and major salivary glands involvement, onéwar sides of
the face in the field of radiation, and over thstlthree months of receiving radiation. Exclusiaiteria included
being pregnant, diabetes, asthma, Sjogren's symdrtank of ability to feed by mouth, using anti-degsant
medications, a history of allergy to ginger or catarch and people who have had recurrence of cand
residence outside the city of Ahvaz and the laclkcafisent of the participation in the study. All d&ds and
measurements were conducted in the oncology ward.

This randomized controlled trial study (IRCT2013226723N1) was approved by the Ethics Committee h)MS
Research Council with a REC no. 1392.41 and cawigdin all stages in conformance with the Declarabf
Helsinki .Before the start of the study, all thetjgigpants were asked to sign a consent form.

38
Scholar Research Library



Mohammad Shooriabi et al Der Pharmacia Lettre, 2016, 8 (15):37-45

Resear ch flowchart

Patients who are eligible for participation in gtady.

71

Screening of patients (a lack of exclusion criferia

31

Randomization 40

Ginger group (n=20) Placebo group (n=20) 2grams/day for two weeks
2grams/day for two weeks

After two weeks the 20 patients completed the stadg their| After two weeks the 20 patients completed the stadg their data were
data were analyzed. analyzed.

Analysis of the questionnaire responses | Saliva weight| Analysis of the questionnaire responses Saliva weight analysis
analysis

Preparation of medicines

To prepare ginger-, and placebo capsules and Riizafnginger Zingiber officinal@ was purchased from herbal
medicines authentic companies in Ahvaz, soakedt8ohours in methanol, concentrated by using rotdngd in
freeze dryer and became powder. The appropriatauiation of resulting powder was prepared and dapsu
containing 500 mg of ginger [24]. was ready by cégdilling device. Capsules similar (shape, colamd size) to
ginger capsules that contained cornstarch (OsvehTedran, Iran), were produced as a placebo)rdpgration of
capsules, at first the rhizome of ginger (Zingibéicinale) was purchased (In late April ) from hat medicines
authentic companies in Ahvaz .

Ginger was soaked using a maceration method fohels in methanol solvent and then the extractsewer
concentrated by rotary and dried in freeze dryet hacame powder. The appropriate formulation ofiltieg
powder was prepared and capsules 500mg of gingerealy by capsule filling device. Capsules simitmape,
color and size) to ginger capsule that containgdstarch (Osveh Co., Tehran, Iran), was produceal piscebo)
[20]. Considering that the extraction method witethanol solvent extracts more bread and little girepmpounds
[27], so ginger capsules were odorless and in this aspect wise similar to placebo capsules (ginger
properties).A total of 40 packages, each of whichtains either 60 ginger capsules or 60 placebsutap were
prepared and coded by the pharmacist .The mediciisedelivered to the patient by a person who wasvare of
the drug code.

Design and evaluation of study

This randomized, double-blind, placebo-controllédical trial was designed to investigate the effeaf ginger on
post-radiotherapy xerostomia. In this sessionflyirpatients were asked to answer to a questiognaihich in
addition to demographic profile included 14 questidsix questions that the patient should recosd dni her
guestion using VAS method and eight questions ényss or no form) and also unstimulated saliva wetkected
from the patients. Then, the first based on agegamiler and the type of cancer and the use of Idertstheses
people were divided into two nearly identical greup order to receive 4 capsules daily random 5fginger
extract or a placebo for two weeks. A total of 4&lages, each of which contains either 60 gingesida or 60
placebo capsules were prepared and coded.

At the end of study, the patient's saliva weighswaeasured again using the below mentioned metPaiients
were asked to fill questionnaire used before treatmin addition to the questionnaire previouslgdjsa new
guestionnaire consists of 14 questions (twelve tipres with two options: yes or no, and two questithat the
patient should respond based on the VAS) were pedpan the basis of previous studies and weredfitlg the
patients [27,28]. The cooperation of patients determined based on the number of remaining capsule

Assessment of unstimulated saliva

Unstimulated saliva was measured at the beginnidgead of the research. Before the delivery ofntleglication to
the patient to evaluate unstimulated salivary fi@ate, the patients ask not to drink, eat, smokashyrand put
anything in their mouth until 90 minutes beforelecting the saliva. The saliva of patients wasem#d from 9 to
11 in the morning. Then, in a quiet environment] ahile the patient was placed in a sitting positibe or she was
asked to swallow the saliva in his/her mouth; thefshe must bend his/her head forward, and keep thygeeyes
and try do not move and allow for discharge hiséadiva into a funnel, which is placed into a gratea cylinder
and its weight has already been computed, for finleutes inactively (Libra model and GF300 made b§AD
Company with the capability of scaling objects froninimum 0.02gr to maximum up to 310 gr, 1e =% d
0.001gr). Then, with a simple calculation by suttirey the weight of the graded tube from the tataight of
funnel and saliva, the weight of the secreted aalisas calculated for five minutes [10, 14]. Theutts were
inserted in a form, which the patient's name watemwron it. It was carried out in compliance wiitifiection control
protocol [17, 28].
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Data analysis
The efficacy data, such as the dry mouth (each itethe sum totals of the questionnaire) and USERwevaluated
by per-protocol analysis, because only the pre-pas treatment changes were considered.

Statistical analysis
After the completion of study, data were extradieded on the patient's name and the used drug ftottesrmore,
data were analyzed by the SPSS version of 15 wéluse of the Wilcoxon signed rank test and Binbteist and
Mann-Whitney. Then, the codes were decoded. Furthie, in all analyses, p < 0.05 was taken to indica
statistical significance.

RESULTS

Out of 40 patients 28 and 12 subjects were maldsemales, respectively. The average age was 4's yea the
age range was 20 to 70 years. All patients receigditherapy for cancer of the head and neck hadaverage
duration of radiotherapy was seven weeks and 10Q84at@nts completed the study.

The paired Wilcoxon test showed that the symptormsirg mouth, difficulty in chewing food, difficultyin
swallowing food, oral burning sensation, difficulip talking, daily and nightly dry mouth feeling,ightly
awakening , bad taste in the mouth and Saliva wéigthe patient (ginger) group, on the first day. ( B1, C1,D1,
F1, G1,H1, 11, J1,01) and at the end of the seemek (A2, B2, C2,D2, F2, G2,H2,12, J2,02) has hatyaificant
difference (P<0.05) (tables 1, 2 and 3).

The results of a binomial test to compare the prtbgs indicated that the ratio of those have waidl she use of
the drug has a positive impact on the stuck deranceTend to use medication Improving (T,V) comdaethose
who have said the drug do not have any positivecefin these items, in the patients group is hitear the control
group (P<0.05) (Tables 4 and 5.)

Mann-Whitney test showed that the amount of sdabwain both the control and the patient groups digaificantly
increased, but this increase in the patient groap significantly more than the control group (P49 (dable 6.)

DISCUSSION

The Eclectic physicians use ginger as a stimulatigestive tonic because they believe that it iases the
secretion of saliva and gastric acid, quieted ciagymnd dispelled flatus [29]. In the traditiomaédicine, ginger is
used for gastrointestinal disorders as laxativpetife, Sialogogue, anti- nausea and anti-vomitamgl anti-diarrhea
[24, 30, 31, 32]. That different studies have dshbd some of these effects [29, 38, 39, 40].

Considering that Ghayur et al. have shown cholioeagonist properties of ginger with a hydrometHanextract
and due to the fact that in North America the uSginger to the extent of two grams per day, abait been
declared, was safe even for pregnant women [29, 3&e decided to use this extract two gramsydailassess its
effect on dry mouth in patients who have undergbeeadiotherapy.

In several studies conducted to evaluate the effieektracts of the herbal drugs or Pilocarpinglmsymptoms of
dry mouth, an 8-12 -week intervention time duratias been selected [20, 21, 36]. but the longegigef clinical
intervention using ginger was limited to two toabrweeks [37, 38]. and its safe has been establisbo, we
decided to consider a two- week period for thisagsh in order to prevent patients to be exposeghtmown
potential complications.

The present study is the first research to exarhiaeeffect of ginger on the dryness of the moutitknand head
area caused by radiotherapy. Factors such as ajgseanthe use of prosthetics, radiation fieldjathn dose, and
type of radiation can affect the amount of moutynéss of the patients. Weed to unify all these factors between
the two study groups. The study’s results showed ttre amount of noeatimulated salivation and more subjective
symptoms of dry mouth have been improved afterweks of use of ginger in comparison with the adrgroup.

To specify the pharmacological basis of medical o$eginger in gastrointestinal disorders, Ghayur agt
investigated the effect of the aqueous- metharmlicact of ginger on rat-stomach fundus and indi¢dhat ginger
has prokinetic activity similar to carbamylcholinkloride that is a cholinergic agonist and an iimas$ stimulant,
and has a direct cholinergic agonist effect on ghst-synaptic M3 receptors, as well [31]. Two noetis of
Pilocarpine and Cevimeline that were approved byARDBr treatment of dry mouth are agonists of chelgic
receptors (of course, Cevimeline acts more pragmyethan the M1 and m3 receptors) and cause a t@mpo
increase in the flow of saliva [10]. Due to the #amity of the ginger with these drugs, it is likethat the
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mechanism of salivation stimulation by ginger isigr to two medicines, which is of course the némdmore
research to prove it.

It seems that an increase in salivation increasetstare in the mucosa and therefore improves thgestive
symptoms of dry mouth. The results of this studyvedd that most of subjective symptoms of dry mdthe been
improved after two weeks of ginger usage. Thesaltseare consistent with similar research that eatald the effect
of Pilocarpine on the symptoms of dry mouth in gats who have been undergoing radiotherapy [392@D,They
showed that Pilocarpine increases salivation am$exquently alleviates the symptoms of the patigbfscourse,
candidiasis is one of the most common infectioms iseen in patients with dry mouth and can caflEmmation
and make a burning mark and the bad taste feelintheé mouth [17, 10]. Various studies have showti- an
inflammatory and antibacterial and antifungal pmps of ginger [41-45].; so, some of the symptoofisthe
patients may be because of the properties of ginger

Anyway, it was expected that the increased satimaimproves the sense of taste, but the resulthisfstudy
indicate that the difficulty in the sense of tasédore and after the use of ginger has not char@gsed on the study
of Tanaka in 2002 [46]. , no relationship existedween the severity of impairment of the senseastietand the
amount of salivation, but those who had receivedsipplements of zinc in their impaired sense stethas been
improved. Given that patients with head and necicees are very likely that they are also malno@dghso we can
say that to improve the administration of zinc dapgents can help to improve the sense of tasteeskt patients.
Naturally, this point should also be noted thaaistudy, Nguyen showed that the mechanism of gte &ensation
damage in patients undergoing radiotherapy isdoslsthe death of progenitor cells of taste budtaadecovery of
these cells takes a time from several months teraéyears [47]; in addition, Zheng et al. [48]osled that the
model of the salivary gland dysfunction differedrfr the model of damage to the taste bud and maisecaf the
disorder in the bud in the taste sense is due fmmaga to the taste buds and not because of thetaamasin these
patients. Using all these articles we can concltidg disorders in the taste sense in the cancéenpatare
multifactorial and removing a cause is not a wagran improve the sense of taste; therefore, eveproving
salivation in patients of this study could not impe the impaired sense of taste. Moreover, sondiestican be
found in the fields that have shown changes iretashsation of cancer patients even before standidigtherapy
that indicates other factors apart from taste bnd saliva, such as psychological and nutritionaitdes) are
involved in creating this disorder [49].

Concerning the lack of meeting people and the tddklking to people and not leaving the househan¢ontrol and
patient groups the results of this study are smilme of the reasons for this may include the veugh impact of
the mental condition of patients on these itensoisvell that an increase in the secretion of salaanot improve
these items [50].

Table 1. The measured index and their abbreviation marks

The name of the The name of the The name of The name of the The name of the
- code - code ) code . code . code
variable variable the variable variable variable
. oral burning . Improving the Easy to use
Xerostomial Al sensationt F1 grid denture 1 K1 xerostomia P medication Z2
oral burning . Reduce the bad .

A2 sensation? F2 grid denture2 | K2 taste of the mouth Q better Feeling z2
B1 daily dry mouth Gl Failure to meet L1 Removing nlghtly R1 The impact of thg 73

feelingl people 1 xerostomia drug on xerostomia|
B2 daily dry mouth G2 Failure to meet L2 Removing r_ughtly s

feeling2 people 2 awakening

Nightly Non-speaking Tend to use
Cl xerostomial H1 with people 1 M1 medication T

Nightly Non-speaking Improving the
€2 xerostomia2 H2 with people2 M2 stuck denture v
D1 nlghtly 11 No leaving the N1 Improvm_g quality W

awakeningl house 1 of life

nightly No leaving the The desire to mee

D2 awakening2 12 house 2 N2 up with others X
. Increased

El bad taste in the Jl Saliva weight ] 01 associated with Y

mouthl

people
bad taste in the : . Increased exit
E2 mouth?2 J2 Saliva weight 2 02 from house Z1
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Table 2. A comparison between the patient(ginger) group before and after taking the ginger using the paired Wilcoxon test

Parameterl Mean | Std. Deviation| Z Wilcoxon | P-value
Al 74.2500 18.22917 -
A2 59.0000 19.97367 -3.316 000

B1 67.2500]  22.73850 - "
B2 53.5000]  27.19810 3.310 .000
c1 64.0000 _ 26.38780 - "

c2 53.0000  28.34932 2.497 .004

D1 52.0000 28.34932
D2 38.5000 32.73096
El 38.1579 27.89915
E2 35.5263 32.05441
F1 71.7500 24.98816
F2 54.2500 23.24215

-2.220 *.012

-.513 321

-2.884 **.001

Go | Toooo| sigos | 8% | 004
re | 500 | stoap | 2% | 00
o i7so0| aasze | M9 | “ois
o Teono| sozes | 2628 | 004
o | Toooo | —somes | 7R | 25
| reso0| —aems | S | 0
Mo | Toooo| —atoss | L0 | A3
o il
oo | seseo] r7ioor | 920 | 000

*. The difference is significant at the 0.05 lewad & . the difference is significant at the 0.01 level

Table 3. A comparison between the control group before and after taking the placebo test with the paired Wilcoxon test

Parameter, Mean | Std. Deviation| Z Wilcoxon | P-value
A2 [aasooo| zeosisT | 22 | 002
52| Sso000] aLages | 2592 | "0
C2 [ S77s00 asorair | 202 | "0V
b2 | Szoco0] zssers | 1P | 052
c2 2000 pdlemee | L6 | 051
P2 snssoo] sosssor | 2764 | 002
G2 wemoo| dssss | 2000 | 002
e | L7sco| dadzs | 2000 | 002
2T Lsoco| s | 100 | A
2| rroo0] —arose—| "8 |
| Looo0| sozer | L0 | A
L[ tsoo0| aorro | 2% | ‘oot
V2| Tesoo| agese | M2 | 10
Ne | Tosa0| asess | L4 | 290
G2 | zps| rasess | 91 | 00

*. The difference is significant at the 0.05 leved & . the difference is significant at the 0.01 level.
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In fact, there are several factors that play a moléhe creation of artificial teeth stuck. Saligkays a role in the
denture retention, but only the saliva is not tleedmining factor in the creation of stuck and Bitgbof the
artificial teeth; so, the change in its amount doeesscreate certain the change in the denture tieterfactors such
as sufficient tissue to support artificial teethffisient seal in prosthesis borders, type, qualitgl weight in making
the prosthesis play a greater role in stuck antuilgyeof artificial teeth. Inefficiency of each dhese can be solely a
cause of the prosthesis with the inadequate stndkstability [51-53]. However, it was expected tta increased
salivation improves dental denture stuck, but @mse that other effective factors prevented the weoae of such a
result .

Table4. Theresultsof a binomial test to comparerelative data (ginger groups). Groupl: Yes, Group 2: No

N | Observed Prop} Exact Sig. (2-tailed

P Group 1] 12 .60 .503
Group 2| 8 .40

Q Group 1| 11 .55 .824
Group 2| 9 .45

R1 Group 1| 11 .55 .824
Group 2| 9 .45

S Group 1| 10 .50 1.000
Group 2| 10 .50

T Group 1| 15 .75 .041*
Group2| 5 .25

Vv Group 1| 15 .75 .041*
Group2| 5 .25

w Group 1| 13 .65 .263
Group 2| 7 .35

X Group1l| 9 .45 .824
Group 2| 11 .55

Y Group 1| 13 .65 .263
Group 2| 7 .35

Z1 Group 1| 14 .70 115
Group 2| 6 .30

Z2 Group 1| 10 .50 1.000
Group 2| 10 .50

Z3 Group 1| 14 .70 115
Group2| 6 .30

*. The difference is significant at the 0.05 leved & . the difference is significant at the 0.01 level.

Table5. Theresults of a binomial test to comparerelative data (control group) Groupl: Yes, Group 2: No

N | Observed Prop} Exact Sig. (2-tailed

P | Group 1| 13 .65 .263
Group 2| 7 .35

Q [ Group 1| 12 .60 .503
Group 2| 8 .40

R1 | Group 1| 11 .55 .824
Group 2| 9 .45

S | Group1| 12 .60 .503
Group 2| 8 40

T | Groupl| 8 .40 .503
Group 2| 12 .60

V | Group 1| 17 .85 .003**
Group 2| 3 .15

W | Groupl| 9 .45 .824
Group 2| 11 .55

X | Group 1| 10 .50 1.000
Group 2| 10 .50

Y | Group 1| 12 .60 .503
Group 2| 8 .40

Z1 | Group 1| 15 .75 .041*
Group 2| 5 .25

Z2 | Group1l| 5 .25 .041*
Group 2| 15 .75

Z3 | Group1l| 6 .30 115
Group 2| 14 .70

*. The difference is significant at the 0.05 levad & . the difference is significant at the 0.01 level.
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Table 6. Theresultsof a Mann-Whitney test to compar e weight of saliva in two independent groups

Mean | Std. Deviation Mean Rank| Mann-Whitney test statisti P-value
patient groups|  2.051 0.659 26.75 -

control group |  0.997 0.947 14.25 75.000 000
** . The difference is significant at the 0.01 level.

CONCLUSION

Most patients who have a history of radiotherapth head and neck region, due to the placemethteo$alivary
glands in the radiation field, complain of the nfo{f4-56]. One of the most widespread methodgréatment of
the complication is the use of Pilocarpine for @ats, because different studies have proven iecfeness in
these patients [36, 57-58]. Of course the use tfc®ipine in pulmonary patients, cardiovasculargmas and
patients with glaucoma with contraindicated narvgle [10]. and some of its side effects such amatng, hot
flashes, urination, diarrhea and blurred visionseauthat some patients are reluctant to use ilewhe use of
ginger in the therapeutic dose has had no toxmitg side effect [59]. On the other hand, in vitsajmal and
epidemiological studies have shown that ginger ismy@dompounds cause suppression of growth and fizuof
apoptosis in a variety of cancers of the skin, gvaolon, Brest, cervical, oral, kidney, prostajastric, pancreatic,
liver, and brain [60]. and has antioxidant, anflammatory, antimutagenic properties and also ottiefogical
activities [61]. properties of ginger). Accordingthese characteristics and due to the positivdtsesf this study in
the treatment of dry mouth, more research can bgested in order to replace the ginger insteadlo€&pine in
the treatment of dry mouth in patients who haveengdne radiation.

Failure to check changes in the constituents d¥adbllowing the administration of ginger can beimed out as
one of the weaknesses of the study; however, #uugires the advanced laboratory equipment and tiroeeand
costs.
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