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Abstract

In this study, a pharmaceutical formula was prepared in form of mouth paste
for the treatment of recurrent aphthous stomatitis by using alcoholic extract of
Ruta Graveolens, which is known as Rue.

The effectiveness of Rue paste 2nd formula contained in addition to the base,
the active constituent (the alcoholic extract of Ruta Graveolens) and olive oil
was studied in comparison with that of other two pastes prepared with the
same general base of Rue paste except that:

The lst formula contains in addition to the base, the active constituent (the
alcoholic extract of Ruta Graveolens) and sesame oil.

The 3rd formula contains the general base prepared with olive oil as Rue
paste, but it is free from the active constituent (the control base).

The microbial and stability studies of these formulas indicated that they are
free from any microorganism and they are stable related to their consistency,
color, odor and taste, as well as pH except at 50"C temperature.

The clinical studies done on l0l patients of both sexes showed that the rate of
aphthous ulcer healing in most of the patients for the lst group formula, and
2nd group formula was less than one week in a percentage of 65.79"/" and
88.89 'A respectively, compared with 3.7Vo of the placebo group, which
indicate the clinical effect of the Rue.

The size of ulcer decreased during the lst day of application of the formula in
42.ll"A of the patients for lst groupr and 66.67"/" for 2nd group and 0.07o for
placebo group.

The pain intensity decreased in patients through the first 24 hours in89.47o/"
of the patients for the lst group, 97.220 for the 2nd group and 29.63oh for
placebo group. Besides, the pain disappeared during the first five minutes of
using the drug and its disappearance persists for more than four hours.

From these results, it appears that Ruta Gravcolens herb contains effective
compounds and its alcoholic extract is highly''effective in the treatment of
recurrent aphthous stomatitis.

The Ruebase containing olive oil (2nd formula) seems to be more effective
than the first one and it can be considered as a promising cheap and easily
prepared medicinal formula for the treatment of recurrent oral aphthous
ulceration.
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Introduction
Ruta Graveorens (Rue) is an ancient and important medicinal plant of undoubted

effectiveness, which deserves wider use by medicinal personnel, yet.besides folk medicinal

application and use in Chinese herbal .nldi.ir,. [Stu;rt, lgTg], it is now retained in the

British pharmacopoeia [parfitt, 1996]. It had wide therapeutic application traditionally such

as remedy for rheumatism, gout and' pains (e.g. earache and toothache) fwatt & Gerdina,

rg62].In addition, it was used as ,.*"dy roi innur.tmation of the skin, oral and pharyngeal

cavities [Gruenwald et al., 1998]"

Recent reports of the biological effects of Ruta Graveolens indicated that Ruta have Anti-

mycotic activity fTrovato et al., 2000], Anti oxidant effect [Bernardo et al'' 2002]' Anti

microbial effect iwolt"r, & Eilert, tqgt; ojala et a1.,2000; Alzoreky & Nakahara,2003l'

Anti-inflammatory and anti-nociceptive'activity fAtta & Alkofahi' 1998; Guardia et al',

20011 and Antifungal activity [Bagy et al'' 1998]'

These biologicar effects of Ruta Graveolens represent the same criteria provided by both

topical and systemic drugs that have been r,rsecl for treatment of recurrent aphthous stomatitis'

Recurrent aphthous stomatitis (R,{S) is the most common oral mucosal disease and painful

ulceration [Ship, 1996; David & McBride' 2000]'

Aphthous ulcer has been studied often, but it ii a largely misunderstood phenomenon [Rees

& Binnie, 1996]. Aphthous urcers that occur in conjunition with symptoms of uveitis, genital

ulceration, conjunctivitis, arthritis fever or adenopathl' should prompt a search fbr a serious

etiology. The lack of clarity regarding the etiology of aphthous ulcer has resuited in

treatments that are rargery 
"-piri., 

whlch include intibiotics, anti-inflammator)" intmune

modulators, anesthetics and alternative (herbal) remedies fDavid & McBride' 20001'

In this study, pharmaceutical formulas were prepu..i in form of mouth paste for the

treatment of recurrent aphthous stomatitis by 
"ii"g 

alcoholic extract of Ruta Graveolens

herbs which is highly available in our country'

The studY aims to:

Formulate dental pastes named (Ruebase) from a cheap locally available herb (Ruta

Graveolens)assumedtohuu"agoodtherapeut icef fect .
Stability studies of these pastes'

Assess the effect of these pastes on reliving the pain caused by recurrent aphthous

oil pastes in the

ulceration
Assess the effect of these pastes on healing recurrent aphthous ulceratton'

Conduct a clinical comparative study between olive oil and sesame

treatment of recurrent aphthous ulceration'

Materials and Methods . n :-e r L^^^..,^., D,
The materials used to prepare the Ruebase are Purified beeswax' Pecttn'

carboxymethyicellulose, Metliylparaben, Propylparaben, Gelatin, Ethanol (96%) and

collapsible tubes were purchased from Samara drug industry (sDI), Olive oil and sesame oil

were obtained from rocal market. Herbs of Ruta Graveolens were harvested from local

gardens.-Th. 
number of patients on whom the study has been conducted was
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which were taken from outpatient clinic of dentistry medical college at Mosul r.rriversity.
Methodolory

Formulation of the paste:
Three formulas have been prepared as follows:
1st Formula:
a- The following dried materials were weighed and mixed with each other to become

unifonn; Pectin, CMC (Carboxymethylcellulose), Gelatin, Methylparaben, Propyiparaben.
b- Beeswax was melted by immersing it in water bath at 70-80oC until completely

dissolved. The sesame oil was added to the dissolved beeswax and continuously heated until
the mixture becomes exactly homogenous.

c- To prepare the base, the homogenous mixture of the dried materials mentioned in step (a)
was gradually added to the homogenous mixture of beeswax/sesame oil mentioned in step (b)
with continuous stirring keeping the container in water bath till homogeneity.

d- The alcoholic extract of Ruta Graveolens [(1 herb: 3 ethanol) w/v] QA%) (v/w) is added
to the base gradually with continuous stining by spatula until the mixture becomes
homogenous.

e- The formula (product) was poured into the collapsible tubes and closed properly.
f- Each tube was covered with a special label bearing the name of the new formula

(product) which is called Ruebase, the indications and the production date.
g- This new formula "Ruebase" was subjected to physical properties, stability and clinical

studies.
2nd Formula:
It is similar to the l st formula except that the sesame oil wais changed with olive oil.
3 rd Formula:
This formula contains all the materials used for the preparation of the 2nd formula except

the active constituent (alcoholic extract of Ruta Graveolens). It was used as a placebo
(control formula).

Physical properties studies of the new formula
The following properties have been studied:
1- Color, viscosity (consistency), taste, and odor by natural sense.
2'pH measurements for Ruebase directly after preparation by dissolving 1 g of the Ruebase

with 20 ml of Benzene using pH meter.
3-The solubility of the Ruebase was determined in water, Ethanol and Benzene.

Some stability studies of the new formula
The physical stability studies
The physical properties of the Ruebase were studied by keeping the tubes containing
Ruebase at different temperatures (4,25,35 and 50"C) for different periods (about 2-8
months).

Biological Stability Studies
The probability of microbial growth in this product has been studied at different intervals of

time from the production of the new formula up to six months and as follows:
l-By using nutrient agar plates and blood agar plates, these plates were incubated at 37oC
t V olume 2. Nurnber 8. Rsbia 2 1425" June 2004
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for 48 hours to
examinations.

1 week in aerobic and anaerobic conditions for aerobic bacterial

b-By using sabourauds dextrose agar
weeks for fungal examinations.

Clinical Study of the new formula: -

plates, these plates were incubated at 30oC for 1-4

It takes 8 months and the following steps were conducted:

1. A dentist specialist in oral medicine diagnosed the patients having mouth ulcers.

2. A special questionnaire was prepared, and every patient was requested to answer it.

3. Th; patients were informed not to take any drug that might help in treating the aphthous

ulceration such as antibiotics, antiseptic and/or analgesic.

4. The patients with positive history of RAS were randomized into one of three following

groups:

a. Group 1 (45 patients) treated with lst formula containing sesame oil, 7 patients

dropped out.

b. Group 2 (40 patients) treated with znd formula containing olive oil, 4 patients dropped

out.
c. Group 3, control group (34 patients) treated with placebo formula containing no active

constituent, 7 patients dropped out.

5. All the treated patients in thelhree groups knew nothing about the type of formula they

used (single blind studY).
6. Results were collected, tabulated and statistically analyzed and compared between the

three studied groups using Chi squire (X2) test'

Results and Discussions:
Different formulas were prepared in order to achieve the desired properties; finally the

formulas used were soft enough to be removed easily from its container and hard enough to

adhere properly to the mucous membrane for a time sufficient to allow the active constituents

of Ruebase to ditfuse readily and smoothly through the membranes to achieve its analgesic

and healing actions.
The paste have a yellowish to green color which is due to the chlorophyll present in the

herb. Ii is semisolid and viscous in consistency. The taste and odor was aromatic.

It is soluble in benzene, insoluble in water and partially soluble in alcohol. The paste

(Ruebase) solubility in benzene is due to its high contents of beeswac and the oily phase

(olive or sesame oils). This predominant o.guni. phase allows the paste to dissolve in

benzene freely. The pH of Ruebase was 5.2.
The stability studi"s of the physical properties showed no change in color with increments

in temperature except when the temperature exceeds 50oC, but it returned to the original

color when the temperature was decreased. The consistency is affected by high temperature

only.No change in iaste and odor was noticed after 8 months of keeping the product at room

temperature as well as other temperatures except when the temperature was 50oC because of

the loss of the oil media and aromatip.materials from the tube. Stigttt changes occurred in pH

when the product was kept at different temperatures indicating its stability in such

temperatures. Accordingly, it is important to keep this preparation at temperature belov

Vnt,r*" 2. Number 8, Rabia 2 1425,Jtme 2004
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500c.
The stability in physical properties of the paste could be attributed to the flavonoids. which

might act as antioxidants in this formula. anci this will preserve the product from deterioration

that might results from chemical reactions that could take place between the active

ingredients and the other constituents of the preparation. This activity was stated by Bernardo

et-al.12002] who found that flavonoids isolated from the Ruta Graveolens such as Rutin may

act as antioxidants.
No bacterial or fungal growth was noticed in the incubated plates even after six months

from the production time of the new formula. This indicates that the formttla is completely

free from any microbiai growth for this specified period r,vhich is due to its high contents of

solid materials and alcohol as well as to preservatives added to the formula. In addition the

product itself has the ability to inhibit the groi,r'ti'r of micro-organisms as has been stated b,r','

blutu et al., Ii999] who fbr.rnd that Rr-rta Graveolens extract have antimicrobial ef'tect against

a wide spectrLlm of microorganisms.
In the clinical Study the patients were divided according to the age and sex into three

grolrps as shown in Table t. By using the paste it has been shown that the pain intensity wa""

decreased in most patients in the flrst clav of application with 89.47% of the lst group anci

97.22% in the 2nd group, r.vhile for the placcbo fbrmula only 29.63o/o of the patients showed

a decrease in their pain intensit-v.
The results also indicated that tire pain clisappeared in the first 5 minutes of using the

Ruebase for a period of more than 5 hours and in a percentage of 47 .31% for 1st group

formula, 74.99% for 2nd group formula and zero percentage for placebo group fbrmula as

shown in Table 2"
The rate of healing of the aphthous ulceration for patients

for the lst group formula and 88.89Yo for the 2nd group

placebo group formula was only 3 -7% as shown in Table 3.

The size of ulcer was decreased by using Ruebase and during the

42.11% of the patients for the 1st group tbrmula and 66.67oh for

shown in Fig-l and Fig-2 while for the placebo group formula

ulcer was observed as shown in Table 4.
By studying the duration of adherence of the paste to the affected area, it was shown that

the period of drr-rg adherence to the oral mucosa in most patients was about 20-30 minutes

showing 31.458% for the 1st group formula. 50% forthe 2nd group formula and 37.04o/olor

the placebo group formula as shown in Table 5.
These effects of Ruebase (size reduction and pain disappearance) are in agreement with the

finding of Atta & Alkofahi [199S] who found that chronic inflammation induced by cotton

pellet granulma was inhibited by ethanolic extract of this herb. This extract has an anti-

nociceptive effect against both acetic acid induced writhing and hot plate-induced thermal

stimulation in mice indicating its central and peripheral effects.
The wide spectrum activity of Ruta Graveolens such as anti-inflammatory and anti-

nociceptiv. .ff..t explained the high effectiveness of Ruebase preparation in the treatment of

mouth ulcers in comparison with other mouth ulcer preparations used for the same treatment

of mouth ulcers. This cotrld be due to its anti microbial effect against a wide spectrum of

was less than one week tn 65.79o/o
formula. The percentage for the

first day of treatment in a
the 2nd group formula as
no decrease in the size of

Volume 2, Number 8, Rabia 2 1425, June 2004
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microorganisms [Ojala et al., 1999]. Ruebase has antimicrobial effects since ethanolic

extracts of Ruta Graveolens contain amount of flavonoids, coumarins and alkaloid. In test

tubes, the flavonoids have been shown to kill Hilcobacter pylori [Beil et al., 1995]. This

bacterium may initiate RAS development [Kilmartin2002].

Table 1: Age and sex distribution of the sample.

Age
(year) 1-9 10-1920-29 30-39 40-49 50-59 60-69 >70 Total

1st group
formula

Male 1 J 6 5
.l

0 I 0 17

Female 2 a 7 I
I 3 2 I

I 2l

Total a
J 5 9 12 2 3

.|
J I 38

znd
group
formula

Male 3 7 6 I 2 0 I 70

Female 0 0 6 J 2 5 0 0 16

Total a
J 7 12 + + 5 1 0 36

Placebo
group
formula

Male I A
T 0 2 4 I 0 0 12

Female n ) ) 4 z 2 0 0 [5

Total 6 ) o 6 a 0 o 27

Total

Male ) T4 t2 o
6 7 I 2 0 17

Female 2 /l+ l 4 t4 10 2 1 54

Total 7 18 26 22 T2 11 + I 101

"h 6.93 17.82 25.74 2t.78 11.88 10.89 3.96 0.99 100

Table 2: Duration of pain disappearance after drug application.

Duration
(hours)

1st group
formula*

2nd group
formula*

Placebo group
formula

No. "h No" ,A No. "h

< l I 2.63 0 0.00 7 25.93

) I 2.63 0 0.00 I 3.10
t
J I 2.63 a

L 5.56 0 0.00

4 13 34.21 6 16.67 0 0.00

5 l0 26.32 l6 44.44 0 0.00

6 18.42 8 22.22 0 0.00

>7 1 2.63 a
J

o  a ' )
6 . J J 0 0.00

No response 4 10.53 I 2,78 l9 70.37

Total 38 100 36 100 ) 1 100

* Significant difference from Placebo group formula according to X2 test, p<0.01.

{
. t

*

Volume 2, Number 8, Rabia 2 1425, June 2004 10



Arab Journal of Pharmaceutical Sciences

Another explanation for this significant difference is the presence of beeswax in Ruebase

formula, which was found to have an anti-inflammatory effect as stated by Carbrajal et al.,

U9951and [1998] ;Noa & Mas [1998] .
The control base has a minor effect in treatment of aphthous ulceration but this effect was

statistically insignificant, and it may be attributed to the presence of beeswax in the base, which

Table 3: Duration of ulcer with treatment (complete healing).

Duration (week)
1tt group

formula*

2nu group
formula*

Placebo group
formula

No. o //o No. t No. "

( l * r r 25 65.79 a / \
) L 88.89 I 3.70

> l t2 31.58 4 t1 1l 25 92.60

>2 1 2.63 0 0.00 3.10

Total 38 100 36 100 27 100

+ Significant difference from Placebo group.formula according to X' test, p<0.0tr.
** Slgnificant difference between 1tt and 2no group formula for duration <1 r,veek, using

X'test,  p<0.05.

Table 4: Onset of size reduction after drug application.

Reduction (day)
l t t  group

formula*

2no group
formula*

Placebo group
formula

No. t No. t No. th

( l * * r6 42.11 ^ i
/-'a 66.67 0 0.00

2 13 34.21 t9.44 3 11.11

3 4 10.53 a
J 8.32 6 22.22

4 I 2.63 I 2.78 7 25.93

>5 A-t 10.53 1 2.78 1l 40.74

Total 38 100 36 100 27 100

* Significant difference from Placebo group.formula according to X2 test, p<0.01.
** Significant difference between 1ttand 2no group formula for reduction < 1 day, using

X'test,  p<0.05.

l l Volume 2, Number 8, Rabia 2 1425, June 2004
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Table 5:  Durat ion of  drug adherence to mucous membrane.
i ,

it
lst  group

Durat ion (min) formula
No. I, u/o

I  t  i  ts.+u

I lnO group i Placebo grouf)

i lormula i formula

I  1661
"h No. \ '

i  14.8 rt -9

t0-19 i  12 I  31.58 25.00 I \  +o.t+ I

20-30 I  n ,  ; t .ss l t t
i

s0.00 I l0 31"04

>30 8.33 l -  t 1
t . + l

r,l il

Total i :s I ttto r00 I 27 I  roo i

No significantdifference betn'een 1" and 2"d group fbrmula and Placebo grotlp formula r"rsing

X- test .  p>0.05.

FiE. t :  Aphthous ulcerat ion belbre treatment Fig.2: Aphthous ulcerat iot t  af ter t reatment
qconrp le tc  hc i r l ing  n f te r  3  days  o f  Ruebase

app l ica t ion  ) .

was found to have anti-ulcer ancl anti-inflammatory eftects as stated by Carbrajal et al"

I lgg5], I lggg] and Noa & Mas [998]. Another explanation fbr this effect is the presence of

CMC sodium in the control base. whioh was used for mechanical protection of the oral and

perioral lesions such as mouth ulceration [Parfitt, 1996].

As mentioned previously, the majority of patients who were treated by Ruebase show a

significant difference between ltt group formr,rla and 2nd group formula in the follor'ving

.iit.riu, pain disappearance, reduction inthe size of aphthous ulcers and compiete healing'

The high eft-ectiveness of the r)nd formuia in comparison with the 1" formula could be

attributed to the long duration of adherence ot its base to the site of ulcer that allows the

active ingredients to f,iffuse completely and to act for a long period of time'

36

CONCLUSIONS
I " The product is cheap and can be preparecl tiom saf'e, locally available herbs.

Volume 2. Number 8. Rctbio 2 1425. .fune 2004
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2. From the available preliminary results, we conclude that Ruebase has all criteria provided
by both topical and systemic drugs that have been used fbr treatment of RAS to achieve the
following goals: to relieve pain, to reduce the size and duration of uiceration and to alter the
course of new ulcer formulation reaching to complete healing.
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