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Abstract

Background: Rheumatoid arthritis (RA) is an autoimmune disaslere the body immune system
attacks different normal joint tissues organs acaggnflammation of the joint lining . Rheumatoid
arthritis still one of an important diseases affegtiarge population. Different kinds of medicine
where used but still the needs for extra herbaliomeslthat assist and improve patients movements
is needed for decreasing patients compliance. Jtady summarized the benefit of using Garlic,
Olive and Sesame oil (GOS) mixture on patients thetidough its anti-inflammatory and anti-
bacterial effects and this effect was seen aftergusiostly three to five tablespoonful/day. Such
results was confirmed by decreasing most of inflatary markers (Erythrocyte sedimentation rate
(ESR), Rheumatoid factor (RF), Neutrophile coamtj-cyclic citrullinated peptide antibodifti-
CCP) level and bacterial growth) with improvingipats health. Aim of the study: to study the
efficiency of garlic oil, olive oil and sesame ailixture in treatment of Rheumatoid arthritis
disease.Methods: A 80 serumsampleg27 women and 4&en; mean age 45.5 + 13.8 years; range, 25-
74 years) ofpatients with sign and symptoms of Rheumatoidrigighattending Karbala Teaching
Hospital for Rheumatology department were studidte patients were divided into three groups
:1- Twenty- five rheumatic patients were advisedadminister five tablespoonful / day from
mixture containing GOS oil . 2- Thirty-five rheutiapatients were advised to administer three
table spoonful/ day of mixture containing GOS aill3venty patients were advised to administer
one tablespoonful/ day of mixture containing GOE All the groups were advised to use topical
ointments containing mixture of GOS oil for 30 dalyglammatory blood marker like Erythrocyte
sedimentation rate (ESR) , Rheumatoid factor (R¥gutrophile count and Anti-CCP level in
addition to bacterial growth was evaluated befaré after administration of GOS oral and topical
mixture.

Results: The results demonstrated that the level of ESR demseased upon oral (three and five
tablespoonful/day) and topical use of GOS mixtikile RF level decreased if the patients use
five tablespoonful/day compared to three tablespdfilay which show slight decrease in RF
level. However, Neutrophiles count was also foumd¢ reduced during administration of three
tablespoonful/day while dosing of five and one ¢abbonful/day shows a similar level of
reductions.

Anti-cyclic citrullinated peptide antibody regardeme of specific test for diagnosis of RA
disease. Five tablespoonful/day the patients tesca slight decline in the curve compared
with (three tablespoonful/day) that will have a rghalecrease in Anti-CCP level with

subsequent improvement in patients health . Howeree tablespoonful/day , have relatively a
similar effect on Anti-CCP level to that of fivaltllespoonful/day)Bacterial growth profile was

found in all patients to be reduced sharply upomgu&sOS mixture. This decrease mostly
associated with the use of (thremblespoonful/day, five tablespoonful/day and one

tablespoonful/day) respectively.
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Conclusion: Administration of oral (three to five tablespoorifldy) of GOS mixture was found to
reduce sign and symptom of RA disease with subsgguogrovement in patients health. Such
results was accompanied by decreased in RA blookeméESR, RF, Neutrophiles count and Anti-
CCP ) level. In addition, to the reduction in baetegrowth. However, a further study is required
to investigate the effect of GOS mixture in complaie other anti-rheumatic drugs effects.
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Introduction: Rheumatoid arthritis (RA) is an autoimmune diseabere the body's immune
system attacks different normal joint tissues osgaausing inflammation of the joint lining.
Rheumatoid arthritis (RA) is the disease repregbietmost common form of chronic inflammatory
arthritis. Although the disease mostly can be recmyl by its periarticular and articular
manifestations, RA can affect any organ systensolme patients, the disease can even affect any
parts of the

body other than the joints, including the eyesghijrblood, and the heart. This kind of the joint
lining inflammation (called the synovium ) can cawssvelling, stiffness, pain, warmth, and redness.
The affected joint may also lose its normal shapsulting in loss of normal movement. RA is an
ongoing disease, with active periods of pain arihammation, known as flares, alternating with
periods of remission, when pain and inflammatiosagpear. The course of presentation and
disease are distinct for any individual patient,kimg diagnosis and management a thoughtful,
complex, and dynamic process (1).

Prevalence

In a patient with a compatible clinical presentatioRA affects more than 1% of the world's
population which defined by either erosive changes radiographs or presence of serum
rheumatoid factor (RF) . The incidence of the dsgeis two to three times greater in women than
men , and the incidence is most pronounced in iddals younger than 50 yeaf$e incidence of
RA continues to increase with age until about #heeath decade of life (2).
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Pathophysiology : RA can be caused by many different factors. Howetver main causes of
RA are unknown and multiple. The combination othei genetic susceptibility with an as-yet-
unidentified inciting event (or events) leads teeadise expression. The concordance of RA in
identical twins was reported as 10% to 30%, sugugshat non-genetic factors have shown a
predominant impact on disease expression (3).litiaddMany infectious agents have long been
suspected as potential triggers of RA. Although ynamestigations have failed to specify any one
organism in synovial tissue or fluid, polymerasainhreaction techniques have detected bacterial
nucleotide sequences in synovial tissues in patigith RA patients. Viral pathogens are also
under study, with the Epstein-Barr virus (EBV) tteyl for several reasons (4). Rheumatoid factor,
is an important immunoglobulin (Ig) M anti globulagainst the Fc portion of human IgG, forming
an immune complex is detected in about 75% of ptievith RA. Evidence suggests its
participation in disease pathogenesis. The presehBR& in RA was mostly associated with extra-
articular manifestations of disease, and its alsséngenerally associated with milder disease (2).
Although other inciting factors have yet to be itieed, the presence and activity of many pro-
inflammatory chemokines and cytokines have estaddisroles in disease pathogenesis. The
infiltration and activation of T cells and macrogka in the synovium result in production of
interleukin-1, -2, -6, -8, -10, -17; platelet-dexd/ growth factor; tumor necrosis factwi(-TNF-u);
insulin-like growth factor; and transforming growthctor B (5). Such effector molecules are
implicated in synovial tissue inflammation and [deshtion, leading to cartilage and bone
destruction,with subsequent systemic effects. Otledls like B cells also infiltrate the synovium
and differentiate into plasma cells, producing ptdgal immunoglobulin and RF. In addition,
synovial fibroblasts are activated, releasing gdleases and activating metalloproteinase gene
expression, which leads to destruction of matgsues. Formation of pannus is the net result of
these activities with periarticular erosions anteoporosis, articular cartilage invasion and joint
swelling with destruction of periarticular structsr(6).

Clinical manifestations

Generally, signs and symptoms of RA begin insidpasd are additive over weeks to months.
They commonly include pain, malaise, fatigue, galieed stiffness, and generalized arthralgias or
myalgias. Synovitis disease usually develops grihduzften involving the knees,hands, wrists, or
feet, often symmetrically. However, the onset cfedise is explosive (in 10% to 15% of patients)
with poly arthritis, fever, lymphadenopathy, andesjomegaly developing over days to weeks (7) .
Symptoms of articular disease in RA can appeateaderness, swelling, warmth, and painful
motion. The joints outward appearance in many cakes not necessarily correlate with the
amount of active synovitis or pain expressed bypgagent. Morning stiffness is often the most
characteristic Patients complain in patient sufigrirom inflammatory arthritis. Stiffness, known
asgdling, can also manifest after brief periods of inacgivin addition, the pain associated with
ongoing synovitis often leads to decreased motiothe affected joints. This, in addition to the
ongoing pathologic tissue changes, results in éddsange of motion or, at its most extreme, soft-
tissue contractures, fibrosis, and bony ankyldsjs (

Treatment
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The mainstays of therapy in RA are the disease4yiadianti-rheumatic drugs (DMARDS). These
medical therapy prevent or reduce joint pain, desion, maintain or improve function, and, in
some cases, improve other aspects of the patgenteral health.

1- Glucocorticoids

Glucocorticoids (GCs) are used to inhibit or supredglammation and preserve joint structure and
thus may be considered DMARDs. Such medicine aenafsed when the disease onset started or
with disease flares as a temporary aid in obtaimisgase control. Because of their side effect
which may persist for long-term, it is desirabledimtain disease control without excessive use of
GCs whenever possible and to use the lowest desessary. In chronic long-acting form, they are
also useful for intra-articular injectional treatmhavhen only one or two joints are active. GCs in
high doses are an essential method of treatingnetigreatening disease in RA, such as in
rheumatoid vasculitis. They are also show useftdcefin maintaining disease control during
pregnancy when most other DMARDSs are contraindeC&®é.

2- Methotrexate

Methotrexate (MTX) is another drugs that should dmnsidered as first-line therapy for the
treatment of RA. MTX is a folic acid antagonistthis specific or precise mechanism of action is
unknown in RA treatment. MTX effect appear withineeks to diminish disease activity.
Radiographic progression of disease was also shoviae decrease during MTX treatmewifl X
can be used in combination with other DMARDSs toi@ed and maintain disease remission (9).

3- Hydroxychloroquine and Sulfasalazine

Hydroxychloroquine and sulfasalazine are DMARD4 thsed in most patients can provide mild
anti-inflammatory activity. They can be used aggragents (only in patients with very mild, non
erosive disease) or in combination (in sever ca3éwy are both well tolerated and have few side
effects. In RAtheir major application is as a seppént to MTX or other kinds of DMARD
therapy (10).

4-Nonsteroidal Anti-inflammatory Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) anchalgesic drugs should be used as
symptomatic treatment only in combination with DMBRherapy in RA. These drugs do not
produce any significant positive effects on disefsetion or progression. They should not be
considered as the primary or sole therapy in pttiesith RA.Treatment with these drugs can result
in hypertension, edema, gastritis, peptic ulceeabe, or renal insufficiency. A lower risk of
gastrointestinal erosions and ulcerations, can dieeged by using selective cyclooxygenase-2
inhibitors, such as celecoxib and rofecoxib, thatfer a lower risk, but they are otherwise as toxic
as their predecessors. The concern with these ndnwgs, as for the other NSAIDs, is that there
will be an increased risk of having cardiovascutamplications for patients taking these
medications. Indeed, one of these agents, rofec(ibxx), was withdrawn from the market
because of evidence documenting such side efféttisther these findings are specific to rofecoxib
or represent a class effect remains to be detednifteey should be used with extreme caution or
not at all in people with renal or cardiovasculasedse. Instead the needs of other kinds of
medicine like the conventional drug therapy that &@ used with lower events of side effect
represents the leading way for new methods ofrtreat (11).
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Conventional Arthritis Drug Therapy

Olive ail: It is the mono-unsaturated healthy fats found imeobil that are used by the body to
produce substances having relativily anti-inflamomgieffect. By reducing inflammation, these fats
may be capable to reduce and prevent the sevdritiseases like arthritis and asthma. Since un-
inflamed cell membranes contain more fluid anddyetble to move healthy nutrients into the cells
and push waste products out. Recently discoveradbatance in olive oil named oleocanthal was
isolated and identified as an imporatant compouesgonsible for the anti-inflammatory benefits

of olive oil. Oleocanthal is a natural organic pmotlisolated from extra virgin olive oil it is a
tyrosol ester and its chemical structure is relatedleuropein, which is also found in olive oil.
Recently it have been shown that oleocanthal nbt possesses anti-inflammatory properties but
additional antioxidant properties as well. Oleobahtfrom extra virgin olive oil appears to be a
promising new compound in the future managementdisferent anti-inflammatory diseases like
arthritis (12). Although its chemical structure dite different from the anti-inflammatory
compounds in non-steroidal drugs, olive oil's amlammatory component has a similar effect.
(13).

Sesam oil: Sesame oil is related to the plant species of Sasaindicum L., an herbaceous
annual belonging to the Pedaliaceae family (14)india and other East Asian countries Sesame
seeds and oil have long been categorized as tradithealth food. Sesame lignans like : sesamin,
episesamin, and sesamolin has been found in adswable amounts in Sesame oil. The oil of
Sesame also may contains vitamin E (40 mg/100)g 48l percent of polyunsaturated fatty acids,
and 40 percent monounsaturated fatty acids. Thiexad@nt and antihypertensive properties of
sesame oil is related to lignans substance whitihoisght to be responsible for many of its unique
chemical and physiological properties.Sesame o# igch source of nutrients including , iron,
calcium, magnesium, vitamin E, copper, zinc an@Minh B6. All these minerals and vitamins are
essential for the healthy functioning of the boBye to its tranquilizing and soothing properties,
sesame oil can be used for massages by mixingtlit @ther oils. It also can be used in the
treatment of sensitive skin conditions in infantsl &ids by rubbing directly to the affected aren. |
addition It is used also for healthy nourishmentair and skin. Gentle massage of the oil to the
joints reduces the pain and swelling 1B traditional Taiwanese medicine, sesame og wsed to
relief the pain in people with joint pain, scrapsuts toothache and pre-menstrual syndrome.
Recently, sesame oil has been proved to possesst @oiti-inflammatory properties (16).

Garlic ail: Garlic has been used in traditional medicine a®a fcomponent to prevent the
development of cancer and cardiovascular diseagasodifying risk factors such as hypertension,
high blood cholesterol and thrombosis, and premgniher chronic diseases associated with aging
(17). These pharma-cological effects of garlic ateibuted to the presence of pharmacologically
active sulfur compounds including diallyl sulfidgiallyl disulfide, allicin, and dipropyl sulfide.
These compounds have been known to increase thé@yaof enzymes involved in the metabolism
of carcinogens , and have anti-oxidative activiaeswell as anti-inflammatory effects in vitro and
in vivo . Despite their widespread medicinal usé anti-inflammatory effects, little is known about
the cellular and molecular mechanisms of the corapbaof garlic. Several studies have shown that
inhibitors of NF-k B may be useful in the treatmeoft inflammatory diseases including
arthritis(18).

Material and methods:

Selection of patients: In this cross sectional study we studied 80 sesamples32 women and 48
men; mean age 45.5 £ 13.8 years; range, 25-74 )yaadsconsecutivelyecruited from the rheumatology out-
patient clinic of Al-HusseinreachingHospital in Karbaldor the period from July 2014 to September
2015 A fifty (62.5%) of these patients were classifiedhasing early RA because their symptoms’ onset, had
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appeared <1 yedrefore this study and radiological examinationgeded no lytic lesionsTo provide data on
assay specificity, 18ontrols patients including 5 males and 5 femalgs RA rheumatic diseases selected on
the basis of their clinicaliagnosis, were also studied.

Mixture preparation:

Garlic oil (30 ml) was mixed with equal amount div@ oil and the liquid phase was completed to
100 ml by adding Sesame oil (40ml) in a bottle eaorr. The patients were advice to store the
mixture in a cool and dark environment. The topioatture was prepared by mixing equal (30 ml)
amount of Garlic, Olive and Sesame oil in a coaend the weight was completed to 100 gm by
adding Vaseline.
Study design: A detailed clinical history and physical examioati were performed by a
Rheumatologist at baseline, and the following meseents: Erythrocyte sedimentation rate (ESR)
was regarded positive at valge$3 mm/hr , Rheumatoid factorThe RF was measured by
turbidimetry on a latex-enhanced agglutination asgagyche Integra, Penzberg, Germanihe RF was
considered positive at values greater than 10 U/Meutrophile counts was considered positive at
values> 75% ,anti-cyclic citrullinated peptide antibodpti-CCP antibodies were tested by first-
generation ELISA(AESKULISA). The anti-CCP was considered positive at values grélag18 U/ml)
Bacterial swabs from rheumatic aneare taken for each patients before and afteramdltopical
administration of a mixture containing Garli¢ @live oil and Sesame oil(GOS oil). The patients
were divided into three groups :

1- Twenty- five rheumatic patients were advisecdminister five tablespoonful per day from
mixture containing GOS oil in addition to the udeapical ointment (containing mixture of GOS
oil) once time daily for 30 days.

2- Thirty-five rheumatic patients were advisedatiminister Three table spoonful per day from
mixture containing GOS oil in addition to the udeapical ointment (containing mixture of GOS
oil) once time daily for 30 days.

3- Twenty patients were advised to administer tabhéespoonful per day from mixture containing
GOS oil in addition to the use of topical ointméeintaining mixture of GOS oil) once time daily
for 30 days.

- Ten patients taking placebo mixture orally angpi¢ally were regarded as control.

Statistical Analysis: The data were analyzed using Statistical Pactongsocial Science (SPSS)
version 14 (19).

Results
The demographic data are summarized in Tables 1 and 2
Table-1: Rheumatic arthritis distribution in male and female.

| RF Positive Control Sum
Sex | Number | Percent | Number | Percent | Number |Percent
Female | 27 84.4 5 15.5 32 100
Male 43 89.5 5 10.5 48 100
Sum 70 87.5 10 12.5 80 100

Table-2 Distribution of rheumatic arthritis in different@agroups
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RF Positive Control Sum
Age group | Number | Percent| Number | Percent | Number | Percent
25-34 20 86.9 3 13.2 23 100
35-44 15 8.8 2 12 17 100
45-54 25 02.6 2 7.4 27 100
35-75 10 76.9 3 231 13 100
Sum 70 87.5 10 125 80 100

The mixture of GOS was given to three differerdugps of patients having rheumatic disease. It
was found thathe use of three to five tablespoonful/day froml @&®S mixture with topical
application for one month was found to improve bp#hients’ health and symptom of the disease
compared to one tablespoonful/day. Such improvemsast associated with the results of large
decrease in ESR values after administrating the &3&ire (table-3) and (figure-1).

Table-3:Mean erythrocyte sedimentation rate of fthe experimental groups during period of
experiment ; expressed by mean + SEM.

Group ESR P value
(mean + SEM)

Control 34.48+0.77 <0.05*

Group-1 25.12+1.73 >0.05**

Group-2 24.64+1.51 >0.05**

Group-3 32.64+1.72 <0.05**f

*: significant vs. three treated groups (Group-iop-2, and Group-3).
**: not significant difference between treated goeun compare Group-1 with Group-2.

***: significant difference between treated groups compared Group-3 with Group-1 and
Group-2.

Figure-1:Differences of Means Plots of ESR during admintgiraof GOS mixture .
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RF level represents another parameter which wasfailsd to be decreased during uses of first dose (
tablespoonful/day) while the second dose (thredesglbonful/day) also shows beneficial effect
compared to the last dose (one tablespoonful/dajyhmshows lesser effect on patient’s health (tdble
and (figure-2).

Table-4: Mean RF of the four experimental groupsrduperiod of experiment ; expressed by

Sroups

H Cantrol
= Group-1
s Group-2
& Group-3

mean + SEM.
Group RF P value
(mean + SEM)
Control 68.32+0.66 <0.05*
Group-1 34.52+1.82 <0.05*
Group-2 47.96x1.43 <0.05*
Group-3 63.04+1.71 <0.05*

*: significant vs. three treated groups (Group-iop-2, and Group-3).

** significant difference between three treatedgrs (Group-1, Group-2, and Group-3).

Figure-2: Differences of Means Plots of RF duridgnanistration of GOS mixture.
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Neutrophiles values are another important inflanomyatells which increased during RA disease.
The administration of three tablespoonful/day fr&@S oral mixture with topical application lead
to reduction in neutophiles count with subsequeetrehse in inflammatory symptoms such
response was also seen but with lesser effect Wigepatients used five tablespoonful/day and one

tablespoonful/day ) respectively (table-5) andu(feg3).

Table-5: Mean Neutrophil count of the four expenmad groups during period of experiment ;

expressed by mean + SEM.

Group Neutrophil P value
(mean + SEM)

Control 76.92.£1.06 <0.05*

Group-1 64.12+1.96 >0.05*

Group-2 50.4+1.45 <0.05*

Group-3 67.56+1.29 >0.05**

*: significant vs. experimental groups.

**: not significant difference between treated goeun compare Group-1 with Group-3.
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Figure-3: Differences of Means Plots of Neutroplkibeints during administration of GOS mixture.
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Anti-cyclic citrullinated peptide antibody regardede of specific test for diagnosis of RA disease
When the mixture given (five tablespoonful/day, ethr tablespoonful/day and one
tablespoonful/day orally with topical uses for anenth to the patients groups ) all doses showed a
good response with improvement in patients he#dthl€-6) and (figure-4).

Table-6: Mean serum Anti-CCP levels of the four expental groups during period of
experiment; expressed by mean + SEM.

Group Anti-CCP P value
(mean + SEM)

Control 37.32+ 0.88 <0.05*

Group-1 26.32+1.35 >0.05**

Group-2 25.28+0.71 >(0.05*

Group-3 26.52+1.1 >0.05**

*: significant vs. three treated groups (Grougsioup-2, and Group-3).

**: Not significant difference between three tretgoups (Group-1, Group-2, and Group-3).
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Firure-4: Differences of Means Plots of Anti- cyclcitrullinated peptide antibody during
administration of GOS mixture.
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Bacterial growth profile was found in all patietésbe reduced sharply upon using GOS mixture.
This decrease mostly associated with the use oedtiablespoonful/day, five tablespoonful/day
and one tablespoonful/day) respectively. This desgavas seen as a result of both oral and topical
mixture usgfigure-5)

Figure-5: Bacterial growth during topical mixtureeu
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Discussion: RA represents an autoimmune disease that affege number of patients tissue
mostly the joints. Treatments varies depending evesty of the disease. However, Herbal
remedy represent an important way for treatmentvioke verity of health problems, including
infection, cancer, cardiovascular and inflammattisgase including arthritis . In this study we use
some natural occurring material that could be usgdhe patients normally either during daily
food or with salad meal. From data study the ressifitowed that administration of three to five
tablespoonful / day from GOS mixture with topicaltment use have a positive effect on patients
health having RA disease by decreasing sign angt&ymof the disease and one of these sign is
the inflammation . During inflammatory responses, itiacrophages activation contributes to host
damage by excessive release of various inflammatoegiators such as pro-inflammatory
cytokines such as IL-1b, IL-6, TNF-a, NO and PGH2any studies have demonstrated that the
over- expressions of these inflammatory mediatodscgtokines are responsible for many chronic
inflammatory diseases such as diabetes, atherosisleand rheumatoid disease (21).

The decrease in ESR, RF, Neutrophiles count and@@P level was associated

with using mixture containing garlic, olive and ae® oil, this decrease could be related to the
presence ofThe sulfur compounds (which contain four anti-inflaatory compound) in garlic
that inhibit the production of different inflammayomediator and cytokines. In addition the
oleocanthalcompound which is available in olive oil had stroagti-inflammatory effect by
preventing the production of pro-inflammatory COXid COX-2 enzymes — the same way
ibuprofen works. Sesame ad also used in this study for relieving the paid anflammation
associated with arthritis Due to its anti-inflamorgt properties. Such effect is related to the
presence of Copper in the oil which plays an imgdrtole in the activity of lysyl oxidase, the
enzyme involved in cross-linking of elastin andlagén. These two important proteins provide
structure, strength and elasticity to the joinsdiss, blood vessels and bones. Also, Sesame oil is
unique due to its unusually high oxidative stapiind anti-inflammatory property as compared to
other edible oils.
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Infection of joints associated with fever and otegstemic symptoms. Joint destruction occurs if
the infection is not treated expeditiously. Therefousing GOS topical mixture was found to
improve both patients health and decreasing bat@gnowth (figure-5). Such results may be related
to the presence of natural occurring material e@@OS mixture (like Allicin), which is one of the
active principles of freshly crushed garlic homaafes, have a variety of antimicrobial activities,
The main antimicrobial effect of allicin is dueite chemical reaction with thiol groups of various
enzymes, e.g. alcohol dehydrogenase, thioredoxdactase, and RNA polymerase, which can
affect essential metabolism of cysteine proteireatiity involved in the virulence of bacteria. In
addition, Polyphenols or phenolic compounds areigscof metabolites present in olive oil were
evaluated for their antimicrobial activity again®ram-positive and Gram-negative bacteria.
However, sesame oil also play a vital role in ioyimg patients health either by its anti-
inflammatory or through its antibacterial effectowver, further pharmaceutical investigation for
formulating the GOS mixture in a suitable dosagenfare needed in the future.
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