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ABSTRACT

Essential oils are commonly used in herbal cougktumés as antitussive and antimicrobial preparatipiior
instance Thyme oil is used in many cough prepamation the Egyptian market and also Boswellia oil is
traditionally used as an antitussive. The aim @ g8tudy is to compare the antitussive and antiofi@l activity of
essential oils of Boswellia carterii and Thymusgeauls referring to their chemical components whieére studied
by using different methods of analysis (UV, HPTHELC, GC and GC/MS). HPLC technique was used feffitist
time for analysis of Boswellia oil. Results showleat the principal component of Boswellia oil watyb acetate
(35.1%), while the major constituent of Thyme alswthymol (51%). Both oils were effective as agsiwves but
Thyme oil was more efficient (89.3%) than Boswealig59%) and also as antimicrobial. It could bencluded that
Thyme and Boswellia oils are effective as antitiessbut less with Boswellia oil which could sergeaa adjuvant

in herbal cough mixture but cannot replace Thynte oi

K ey words: Thymeoil, Boswelliaoil, HPLC, HPTLC fingerprint, antitussive, antimidial.

INTRODUCTION

Cough is a protective physiologic reflex that augteenucociliary clearance of airway secretions M kignificant
fraction of non responders to treatment of cough @ue to inadequate dosage or duration of treafnsenthe
treatment regimens become insufficient[2]. Thatg/ygrevention of cough before its occurrence iy vemportant
by either avoidance of precipitating cause or et of underlying condition.

Since the use of herbs has been long considerbd &m honored approach to strengthening the bod\traating

disease, therefore several herbs can be usedeeemion and even treatment of cough as Thyhhgrus vulgaris
L.) [3] and Licorice Glycyrrhiza glabrg [4]. Also several oils were used in herbal cougiRtures in the Egyptian
market such as Eucalyptus, Fennel, Peppermint, heand Anise in addition to Thyme oils.

Frankincense (Boswellia) resin is obtained fronesref genuBoswellia(family Burseraceae). There are numerous
species and varieties of frankincense trees, imduBoswellia serratain India, Boswellia carteriiin East Africa
and China,Boswellia frereanan Somalia, andBoswellia sacrain Arabia. Each species is producing a slightly
different type of resin. Differences in soil andnehte create more diversity in the type of reswerewithin the
same species [5]. The main constituent of Aden @nahni type of oil isu-pinene (43%) whereas; Eritrean and
Turkish oils are rich in octyl acetate (52%). Thelian oil is rich ina-thujene (61%). The taxonomic origin of
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Omani and Aden oils iBoswellia frereanaBirdwood, while that of Eritrean and Turkish Boswellia carterii
Birdwood. The Indian brand comes fr@nswellia serrataRoxb [6].

Boswellia carteriiBirdwood essential oil analyzed by GC/MS revedlexipresence af-pinene, myrcene, limonene
and a-cedrene (15.1, 8.2, 18.2 and 6.1 % respectivél}) If was revealed that the hydrodistillate Bdswellia
carterii resin was pale yellow oil with average yield 042 % (v/w) dry weight[8]. The GC/MS investigatioed! to
the identification of forty chemical constitueniBhe major constituents were identified in the ordéwerticiol
(14.48 %), isobutylcyclopentane (12.25%), n-octgtate (9.20%) and 9-oxabicyclo-[6.1.0]-non-3-y8d2%). In
this work we made UV finger print for Boswellia oiPTLC analysis and a hew method of HPLC.

Analysis of Thymeoil by GC/MS revealed the presencepaymene (8.41%)y-terpinene (30.90%) and thymol
(47.59%) [9], while the HPLC method revealed thegt toncentrations of thymol and carvacrol in esakeail were
(41.2% and 4.3%) respectively [10].

The resins of Boswellia carterii and Boswellia at@arhave been used for the treatment of rheumattilitis and
other inflammatory diseases [11]. The anti-inflanwng immune-modulatory and anti-leukotriene adyivef the
resin and especially its major components, bosevelliid derivatives were previously reported by [12].
Boswellia resin volatile oil cadiscriminate bladder cancer cells and normal utiaheells in culture. The oil
suppresses cell survival and induces apoptosiglinred bladder cancer cells [14]. Boswellia odafound to have
an ameliorating effect on bronchial asthma symptsoth as cough, it also relieves bronchitis anghigitis [15].
The oil exhibited also antibacterial and antifunaetivities [16].

The antitussive activity of Thyme oil is reporteal lie related to the presence of thymol and carVaatrenolic
compound [17]. In vitro studies have shown thairibyoil has antifungal activity against selectedisty of fungi,
including Cryptocomlus neoformans, Aspergillus, ®#&gnia, and Zygorhynchus species [18][19]. The
antibacterial activity of Thyme oil against Salmbadyphimurium, Staphylocomlus aureus, Escherictoh and a
number of other bacterial species was also repf2@{1].

In this study the UV fingerprint of Boswellia oiHPTLC analysis and a new method of HPLC werei@dmut as
a new report. This work also aimed to evaluate @omparative study the antitussive and antimiclcdisivities of
Boswellia and Thyme oils referring to their chenhicanstituents using different spectral technigaganalysis in
order to correlate between their effects and ttisémical constituents.

MATERIALSAND METHODS

Plant material
Boswellia (oleogum resin dBoswellia carteriiBirdwood, Burseraceae) was purchased from the loeeket of
herbs and spices in Egypt. Thyme oil was purch&sed Medizen Company, Egypt and assigned purit938f.

Chemicals and reagent

Anisaldehyde (Merck, Germany) reagent was usedvifwralization. p-Anisaldehyde sulphuric acid reagent was
prepared according to [22]. The solvents used €ty ethyl acetate, methanol, sulphuric acid aadigl acetic
acid) were obtained from Adwic, Egypt. The de-i@uizvater was obtained from NODCAR, Egypt. HPLC grad
acetonitrile,n-hexane and methanol were obtained from Merck, @eymAlso diphenhydramine hydrochloride
(DH) and terbutaline were obtained from Chemicalulstries Development, (CID), Egypt and diethyl ethed
citric acid were obtained from Sigma Chemical Gi.,Louis, MO, USA.

Diagnostic kits
Kits for determination of ALT (alanine aminotraesdse), AST (aspartate aminotransferase), urearadinine,
were purchased from Biodiagnostic company, Egypt.

Test organisms

The microorganisms:Candida albicans Pseudomonas aerugingsaProteus vulgaris Salmonella typhi
Staphylocomlus aureud43300, Staphylocomlus aureu8242, Enterocomlus faecalisSarcina lutea Bacillus
subtilis E.coli 25928,E.coli 5087 and E.coli bl21 were supplied from the Microbiology Departmddeni -Suef
University, Egypt. They were checked for purityeidity and regenerated to obtain active microosyasj the
culture glycerol stocks were stored in - 80 °C ezmktivated on a media suitable for each microasgan
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Animals

Wistar albino rats, weighing 150 g were used. Thinals were obtained from the animal house colohthe
National Organization for Drug Control and ReseafddDCAR), Egypt. The animals were housed in stethda
metal cages in an air conditioned room at 22 + F&+ 5% humidity and provided with standard labomna diet
and waterad libitum All experimental procedures were conducted adngrtb the recommendations of Ethics
Committee of the National Research Centre with eygdrcertificate registration Number:15-128 .

Sample preparation

I solation of Boswellia essential oil

Oleogum resin (500 g) was subjected to steam ldistih using Clevenger’s apparatus until completeagistion.
The oil was collected, dried over anhydrous sodsuifate.

Preparation of Boswellia and Thyme oil

The essential oils of Boswellia and thyme, 10 mgheavere added separately into a volumetric flask diluted to
100 ml with methanol (100 pg/ml) for UV fingerpriAkPTLC and HPLC analysis and with 100 mAhexane for GC
and GC/MS analysis (supplementary file).

Phytochemical study

Deter mination of the physicochemical characters

All physicochemical constants of each oil were dateed according to [23}the optical rotation was determined
using ADP 220 polarimeter (Bellingham and Stanely. | Kent, England) and refractive index using LEI&BBE
Mark 1l Refractometer (A. KAUSS, OPTRONIC, AR20@Bermany).

UV Spectrophotometric (UV) conditions

SPECORD 210 PLUS UV/Visible spectrophotometer (AtilJena AG, Germany) with a pair of matched cuart
cells of 1 cm width, the UV/Visible spectrophotoerescan of oils from 200-400nm using methanol aslbol
solution was carried out.

High performance thin layer chromatography (HPTL C) Conditions
Each sample was seperately spotted in the formaafi® of 6mm width with a Camag micro liter syringe
precoated silica gel ready-made aluminum plate 2659 (B0 cm x 10 cm with 0.2 mm thickness; E. Merck,

Darmstad, Germany) using a Camag Linomat V (CAMAGittenz, Switzerland). A constant application rafe
150 nL/s was employed with a space between twosah® mm. The slit dimension was kept at 6mm xrr8,
and 20 mm/s scanning speed was employed. Thesengtara were kept constant throughout the analysis o
samples. The mobile phase used, consisted of ®luerthyl acetate (9.3: 0.7 v/v). Plates were dmed in
ascending order with a CAMAG twin trough glass tavtkich was pre-saturated with the mobile phaselfmin.
The length of each run was 8 cm. TLC runs weregoeréd under laboratory conditions (Temp: 25 + 2i@d &b
RH: 60 + 5). The plates were then air dried. Demsétric analysis was performed at 560 nm with a &aifLC
scanner Il operated by Win CATS software (Versib@.0). The source of radiation utilized was ddutarand
Tungsten lamp. The composition of the mobile pHaserLC was optimized using different solvents @&frying
polarity and good resolution was achieved usingeioé/ ethyl acetate (9.3: 0.7 v/v) as mobile ph@peaying with
anisaldehyde/ sulphuric acid using CAMAG automaficayer, the scanning selected wavelength was 860 n

Gas chromatography (GC) conditions (supplementary file).

Hewlett—Packard 6890 series GC equipped with adlamization detector (FID) and an electronic puessontrol
(EPC) injector (split—split less) was used. A pdt?-5 (Crosslinked 5% Phenyl Methyl Siloxane) HRNIDI wax
(cross linked PEG) (30m X 0.32mm X 0.5um), Carges: Nitrogen 40cm/sec, 11.8 Psi 6] Flow: Constant
flow 1ml/min, injector: Split mode (100:1), 0.5udjéction volume inlet temp. 22CG, oven temperature program;
initial temp: 120C, initial time: 3min, rate: Z&/min, final temp: 300C, final time: 5 min, Detector: FID 276.
The detector air flow was 200 ml/min and hydrogemwfwas 20 ml/min (10% of air flow).

M ass Spectrometry (GC/M S) conditions (supplementary file).

Gas chromatograph HP 5890 series Il plus interfdegdipped) with a HP 5989B quadrupole mass spmetier
(Hewlett Packard, Palo Alto, USA) with electron iagp (El) ion source of ionization energy of 70 8We system
was run from a computer with the Hewlett-Packard ®tg®mstation software, version B.02.05, Searchzdrly:
Wiley 275. LIB. The MS interface (transfer line) svheated at 280°C, the MS ion source to 250°Cqtiaelrupole
(selective mass detector) to 150°C, and the injgstdit ratio 60:1) at 225°C. A HP- 5 MS capillacglumn (30 m
x 0.25 mm, 0.25 um film thickness) was used. Thema was injected in Ll volume in splitless mode. The
temperature was programmed initially at 60 °C fmir8 then increased with a rate of 3 °C /min ug5%0 °C.
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High performance liquid chromatographic (HPL C) conditionsfor analysis of Boswellia oil

Agilent HPLC (USA) 1260 infinity and consisted ofgaiaternary pump and UV detector equipped with samp
TML, under computer control was used. All analyzmanpounds were separated on a lichrospher C18 (LOum
column (250 x 4.6mm) |I.D. Merck, Darmstadt, Germaflge mobile phase consisted of methanol (100%)lavid
detection at 254 nm.

High performance liquid chromatographic (HPL C) conditionsfor analysis of Thyme ail
Following the same conditions under Boswellia aitept the mobile phase consisted of water/ aceten{60: 40
v/v), and UV detection at 274 nm.

Antimicrobial activity

Minimum inhibitory Concentration (MIC)

Essential oils of Thyme and Boswellia were testedl their minimal inhibitory concentration (MIC) wdstermined
as the lowest concentration of oils inhibiting kisi growth of each organism [24] for each testectdséa. They
were grown on nutrient broth medium for 12 hrsemafthat 1001 of 10° cell/ ml were spotted on each plate
supplement with varying concentrations of the eakails. The plates were incubated at 37°C forheg with the
exception of Candida at 30°C.

Phar macological activity

In vivo biological studies were conducted to defesrsome pharmacological activities of Boswelllsand Thyme
oil from point of view safety and antitussive etfedy using the dose of Thyme oil (0.5cc/kg) adany to [25], it
was found to produce marked hypnotic effect. Saused a fraction of it (0.2 and 0.1 cc/kg) in thegamt study.

Acute toxicity study of Boswellia oil was done acding to[26], who reported that in the typical fareol for acute
toxicity study if just one dose level at 5g/kg @t tethal no longer requirement for determinatdan LD50 value.
Since 1000 gm of Boswelia powder yielded 8 cc o$\Bellia oil therefore 5 gm of Boswellia yielded @dg of oil.
As 0.04cc is too small to accurately quantifiedréfiere 0.36 cc of olive oil was added to compléte volume to
0.4 cc/kg for each rat. The control group receitrel0.2cc/kg of olive oil. No mortality was recodd24 hours later.
After 15 days blood was obtained from all groupsai$ after being lightly anaesthetized with etbygipuncturing
retro-orbital plexus [27], the blood was allowedltaw into a clean dry centrifuge tube and leftstand 30 minutes
before centrifugation to avoid hemolysis. Then diamples were centrifuged for 15 minutes at 2500 the
clear supernatant serum was separated and collegtedsteur pipette into a dry clean tube to usédtermination
serum levels IU/L of: Alanine aminotransferase (ASGPT), Asparate aminotransferse, (AST) (SGOTpaling
to [28], Urea according to [29] and Creatinineading to [30].

Histopathological study

Animals were sacrificed, the thoracic cavities aggbfivers rapidly and carefully excised and albeliied vessels
and ligaments were trimmed off. Abdominal cavitigsre opened and the kidneys removed. The removedsli
and kidneys were washed with cold saline, ddrwith filter papers and weighed, then pubijars containing
10% formalin as a fixative and kept for histopatigital examination. Liver and kidney slides werepgared and
stained with hematoxylin and eosin (H& E) stainj@d].

Antitussive effect of Boswellia oil and Thyme oil

Based on results of acute toxicity study which eded that no mortalities had occurred among ratsiveng 0.04cc
of Boswellia oil equivalent to 5 gm of Boswelliaypder, the selected doses of Boswellia oil for tffie@cy study
were 1/5 and 1/10 of 0.04 ml /kg of Boswellia od.i(0.008 and 0.004 cc/kg) which was complete@ 4occ/kg by
Olive oil.

Citric Acid was used to induce an animal model afigh according to [32], to investigate the antitwespotential
of Boswellia and Thyme oils.

Male Wistar albino rats were treated orally by agastric gavage with the recommended doses of amits
DH+terbutaline. After 15 minutes, they were indivédly placed in a closed plexi glass chamber (2@ 10 cm)
and exposed to citric acid inhalation (0.1 g/mk) Tomin. The cough reflexes were counted for thiedang 5 min
and compared with those of the control group ofreas.

Animals were classified into the eight groups (& each):

Group 1: Negative control received 0.2ml/ kg oloreand weren't exposed to citric acid.

Group 2: Positive control exposed to citric acidalation (0.1 g/ml) for 7 min [32].

Group 3: Positive control received 0.2ml/ kg oloieand was exposed to citric acid inhalation (/) for 7 min.
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Group 4: Reference group received DH in a dose #t2fbutaline 0.13 mg/kg (dose calculated by Pagable
[33].

Groups 5-8: Received Boswellia oil in doses of @.@8d 0.008 cc/kg and Thyme oil in doses of 0.1@@dc/kg

Statistical analysis

Comparison between means was carried out usingailed t-test for acute toxicity study, and one way analysi
variance (ANOVA) followed by Tukey Kramer multipmparison test for efficacy study0.05 was considered
as being significant in all types of statisticadtse Graph pad prism software (version 6) was tsezhrry out all
statistical tests.

RESULTSAND DISCUSSION

Physicochemical characters

Boswellia carteriioil yielded 1.5 %. The oil was pale yellow withragable balsamic slightly spicy and lemony
odor. It possesses the following physicochemicaktants: specific gravity (25°C), 0.875; refractimdex (20°C),
1.446; optical rotationo]] 200 D : D 1.31 (1% solution in methanol); solitlyill:1 w/v in ethanol 95% and 1:2 w/v
in ethanol 70%. While thyme oil was clear, yellomwery dark reddish-brown with a characteristigraatic, spicy
odour and possesses the following physicochemioaktants: specific gravity (25°C), 0.935; refraetiindex
(20°C), 1.505; optical rotatiorn] 200 D: D 1.52 (1% solution in methanol); solutyilil:2 w/v in ethanol 80%;
miscible with ethanol and with light petroleum.

Phytochemical analysis

GC,HPLC,HPTLC and UV analysis

Octyl acetate peak iBoswelliaoil was observed at the retention time 4.9 miGid chromatogram and at 3.2 min
in HPLC chromatogram also with @89 in HPTLC chromatogram and with max 230 nm \hdpectrum. Whereas
thymol peak in Thyme oil was observed at the rédentime 5.1 min in GC chromatogram and at 5 mitHiPLC
chromatogram also with{®R.56 in HPTLC chromatogram and with max 275 nm M &pectrum as shown in
(Figure 2, 3, 4 and 5). Quantization results showasl acetate in Boswellia oil by HPLC (29.9%), @&45.5%) and
HPTLC (22.9%) as shown in (Table 1) and thymol peakhyme oil by HPLC (81%), GC (52.5%) and HPTLC
(53%) as shown in (Table 2).

GC/M S analysis (could be as supplementary file).

Results of GC/MS analysis of Boswellia oil revealedliety in the detected compounds. It showed tesgnce of
octyl acetate (35.1%), 1-octanol (21.5%), (-)-lireae (13.1%)p- ocimene (5.1%)g- pinene (5.1%), 6-octen-1-ol
(3.1%), p-cymene (1.4%), (+)=Thujene (1.7%), incensole acetate (1.9%), 1,6diete3-ol (1.5%), (-)-linalool
(1.4%), bornyl acetate (1.2%), phenanthrene (1.2%mbrene A (0.9%) camphene (0.5%)inene (0.7%)-
myrcene (0.7%) hexylacetate (0.3%), terpinene -4@b%), 9,10 anthracenediol (0.5%) and 12-hydr@xy-
octadecenoic acid (0.7%) as shown in (Table 31id he results were in agreement with the datarted by [34],
who revealed that octyl acetate (39.9%) was thenmanstituent, followed by 1-octanol (11.9%). ItsMaund that
limonene (33.5%) and (B}-ocimene (32.2%) were the predominant compounds[83yas revealed that octanol
acetate was the main volatile (45.2%), followedplyllocladene (13.2%) and incensole acetate (138h)[Buva-
3,9,13-trien-1,5a-diol-1-acetate was identifiedttas main volatile (21.4%), followed by octyl acetdf3.4%)[37].
The main components identified B carterii oil were;a-pinene, myrcene, limonene anetedrene (15.1, 8.2, 18.2
and 6.1 % respectively) [7].

GC/MS analysis of Thyme oil revealed the preserfcdymol (51%), carvacrol (2.8%), camphor (6.5%)rreol
(4.9%), limonene (1.3%), 1,8-cineol (8.49)myrcene (3.2%), linalool (5.5%f; pinene (4.2%)q- pinene (4.9%),
camphene (1.8%)y-terpinene (1.7%), terpinene -4-ol (1.2%), p-cymeiel9%) a-phellandrene (0.38%)p-
ocimene (0.21%) and isoborneol (0.59%) as showiiable 3, Fig 1). It was revealed that the basimponents of
the studied Thyme oil were thymol (41.33%j)cymene (18.08%), ang-terpinene (13.12%)[38]. Thyme oil
consists of 10% - 64% thymol and 10% - 5p%ymene[39].

Antimicrobial activity

MIC of the oils ranged from more than 3 and lesnt®00ug/ml. This study revealed that Thyme oil showed
maximum activity with MIC values more thanu@/ml followed by Boswellia oil with MIC values ramgy from
more than 3 to less than §@fiml against all the tested microorganisms as shavihable 4).

It is clear that the antimicrobial activity of oitmn’t be attributed to one single component, buthe synergistic
activity of several constituents. It was revealgd , thatB. carterii resin oil demonstrated the highest degree of
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activity against the methicillin-resistast aureufMRSA) ATML 43866 and againd®. aeruginosaATML 9027;
while B. rivaeresin oil showed the lowest MIC value agaistoli ATML 25922.

Thyme essential oil strongly inhibited the growfhtlee clinical resistant strains &taphylocomluysEnterocomlus
Escherichia andPseudomonagenus, so it can protect and treat various humigctions as revealed by [40].

Table (1) Quantization results of Boswellia oil using GC, HPLC and HPTLC

GC HPLC HPTLC
Spot no.| Retention time percentage Retention timercemtage| Retention time  percentage
1 1.8 5.4% 3.2 29.9% 0.63 3.1%
2 2.8 15.5% 4.3 23% 0.76 13%
3 3 5% 7.2 10% 0.84 21%
4 34 12.5% 8.7 19% 0.91 12%
5 4.4 45.5% 8.9 5% 0.98 22.9%
Table (2) Quantization results of Thyme oil using GC, HPLC and HPTLC
GC HPLC HPTLC
Spot no.| Retentiontime percentage Retention timercemtage| Retention time  percentage
1 2.05 5.3% 35 2.1% 0.24 17%
2 3.05 19.3% 4.5 9.8% 0.52 2.5%
3 33 3% 5.1 81% 0.56 53%
4 3.7 3% 74 5% 0.87 4.5%
5 5.1 52.5% 8.01 3.1%

Table (3) GC /M Sanalysis of Boswellia and Thyme oils

RT Identified compounds Pe'rcer)tage (%) — Molecular weight
Boswellia 0il | Thyme oil
5.4 | o- Pinene 5.1 4.9 136
5.9 | Camphene 0.5 1.8 136
6.4 | B-Pinene 0.7 4.2 136
6.9 | B-myrcene 0.7 3.2 136
7.5 | P-Cymene 1.4 1.19 134
7.9 | Hexylacetate 0.3 - 144
8 a-Phellandrene - 0.38 136
8.4 | (-)-Limonene 5.1 0.2 136
9.03 | B- Ocimene 13.1 1.3 136
9.5 | Camphor - 6.5 152
10.8 | 1-Octanol 215 - 130
9.3 | 1,8-cineol - 8.4 154
9.8 | Borneol - 4.9 154
12.1 | Phenanthrene 1.2 - 178
14.8 | Octyl acetate 35.1 - 172
15.1 | Terpinene -4-ol 0.5 1.2 136
15.6 | 9,10 Anthracenediol 0.5 - 210
15.9 | 6-Octen-1-ol 3.1 - 156
11.2 | Linalool 1.4 5.5 154
13.2 | Isoborneol - 0.59 154
17.9 | Bornyl acetate 1.2 - 196
19 1,6 Octadiene3-ol 15 - 154
19.8 | (+)e-Thujene 1.7 - 136
15.4 | Thymol - 51 150
15.8 | Carvacrol - 2.8 150
25.1 | y-terpinene - 1.7 136
37 12-hydroxy-9-octadecenoic ac|d 0.7 - 298
37.2 | Cembrene A 0.9 - 272
38.3 | Incensole acetate 1.9 - 348
Total identified % 99.7
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Table (4) Minimum inhibitory concentration (MIC) for Boswellia and Thyme oils

MIC (pg/ml)
Tested organisms Boswelliaoil  Thyme ail
Candida maltos 25 <3
P. aeruginosa 250 <3
Proteus vulgaris > 800 <3
Salmonella typhi > 800 <3
S. Aureugt330 25 <3
S.Aureus3242 3 <3
Enterocomlus faecalis <3 <3
Sarcina lutea <3 <3
Bacillus subtilis <3 <3
E.coli 25928 > 800 <3
E.coli 5087 > 800 <3
E.colibl21 50 <3
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Fig. (1) GC/Mass chartsfor boswellia and thyme ail

FIDLA, (WRWAOINZEL0) FIDLA, e 0)

il

o

A

i

Eill

40

]
Boswellia oil Thyme oil

73



KamiliaF. Tahaet al Der Pharma Chemica, 2016, 8 (1):67-83

Fig. (2) GC chartsfor boswellia and thyme il
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Fig. (5) HPTLC chartsfor boswellia and thyme oil and 3-D chromatogram

Phar macological study

Acutetoxicity study
No mortality occurred after 24 hrs. The red andtevbiood cells counts and platelets were signifigdowered in
the group treated with 0.04 cc/kg Boswellia oil wlemmpared to negative control, as shown in Tatdad Fig.6-

9.

Boswellia oil when given orally (0.04 cc/kg) to sataused significant elevation in serum GPT, GOfgaland
Creatinine levels when compared to negative conatsl As shown in Table 6 and Fig. 10-11.

Table (5) Results of acute toxicity test of Boswellia oil 0.04cc/kg on complete blood count (CBC) in albino rats

CBC RBCs HB% Platelet count ~ WBCs
Group
Negative control 7.05+0.019 13.05+0.4 948.5+15.28 8.32+0.8
0.04 cc/kg Boswellia oil| 6.31+0.22* 12.1+0.29 514.5+27.5* 5.87+0.28*
Statistical analysis was carried out using oneddit-test. Values represent mean +S.E.
*Significant different from negative control ,n550.05.
RBCs: red blood cells, HB: hemoglobin, WBCs: whit®od cells

Table (6) Results of acute toxicity tests of Boswellia oil (0.04 cc/kg) on liver function tests (GPT & GOT) and kidney function tests (Urea
& Creatinine) in rats

ParameterGroup Negative control Boswellia oil (0.04 cc/kg)
GPT U/L 45.3+1. 938 50.881+0.93*

GOT U/L 38.08+1.78 48.68+2.42*

Urea mg/dI 25.35+0.5 39.05+1.6*
Creatinine mg/dl 1.56+0.04 1.89+0.06*

Statistical analysis was carried out using oneedit-test. Values represent mean +S.E.
*Significant different from negative control , n9%:0.05
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RBCs

Fig. (6) Study of Acutetoxicity effect of boswellia oil on Red Blood cellscount in rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.
*Significant different from negative control,n=5<0.05

15+

HB%

Fig. (7) Study of Acutetoxicity effect of boswellia oil on HB% in rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.
n=5, p<0.05

1500+
1000+

500

Platelet count

Groups

Fig. (8) Study of Acutetoxicity effect of boswellia oil on Platelets count in rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.

*Significant different from negative control, n5550.05
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GPT level U/L

WBCs

Fig. (9) Study of Acutetoxicity effect of boswellia oil on White Blood cells count in rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.
*Significant different from negative control ,n5550.05

60+ *

GOT level U/L

Fig. (10) Study of Acutetoxicity effect of boswellia oil on GPT & GOT levelsin rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.
*Significant different from negative control ,n95<0.05
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50+

Urea level mg/dl
Creatinine level mg/dl

Fig. (11) Study of Acute toxicity effect of Boswellia oil on Urea & Creatininelevelsin rats
Statistical analysis was done using one tailedst-téalues represent mean +S.E.
*Significant different from negative control ,n=80.05

Histopathological findings
Results showed that there is no histopathologitatadion in liver or kidney for negative contr@ts as recorded in
(Fig.12a and 12b) and the group administered Bdsweil at 0.04cc/kg in 0.36 cc/kg Olive oil as pemted in

(Fig.13a and 13b). However any biochemical changehépatic or renal function tests takes place lefor
histopathological changes were detected.

EFRTT R I d STl 7 0 i W P
oy ?3 ’,gqi?‘f'f?:ﬁ : {-‘Q.”.»’,"_’.-% e
e W Sy e - s T Y

- ; ‘)f. .,ﬂﬂf'ﬂ,. -y

Fig. (12a) photography of liver section of normal group of Wistar albino ratsreveled that no histopathological alteration in liver (H& E
X 40)
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Fig. (12b) photography of kidney section of normal group of Wistar albino ratsreveled that no histopathological alteration in kidney
(H&E x 40)

Fig. (13a) photography of liver section of group administered boswellia oil 0.04cc/kg in olive oil 0.36 cc/kg reveled that no
histopathological alteration in liver (H& E x 40)
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Fig. (13b) photography of kidney section of group administer ed boswellia oil 0.04cc/kg in olive oil 0.36 cc/kg reveled that no
histopathological alteration in kidney (H& E x 40)

Antitussive effect:

Depending on acute toxicity study which revealeat tio mortalities were detected among rats recgi@if4 cc/kg
of Boswellia oil equivalent to 5 gm/kg of Boswellppwder, the selected doses of boswellia oil fer éffficacy
study of its antitussive effect were (0.004 & 0.@2#q).

By using the dose of Thyme oil (0.5cc/kg) accordimg25], it was found to produce marked hypnoffe& so we
used a fraction of it (0.2 and 0.1 cc/kg) in thegant study. Citric acid 10% was used for inductbreough. The
negative control rats which weren't exposed taccicid didn't cough at all. While the positive tah rats which
weren't given Boswellia or Thyme oils prior to egpee to citric acid exhibited significant increasecough
frequency when compared to all treated groups. Reased with both doses of Boswellia and Thyms 0ill cc/kg
showed significant decrease in cough frequency wimmpared to the non treated groups. Thyme oildkBc
showed the highest potency as it was 89.3% follolaedhyme oil 0.1 cc/kg 69.81% then Boswellia aid@8 and
0.004 cc/kg potencies were 59 and 48% respectiedrring to the reference drug DH+Terbutaline lagva in
Table 7 and Fig 14.

Table (7) Results of antitussive study of Boswellia and Thyme oils

Groups Cough count/Sminutes % of reduction of cough  Potency %
Negative control 0 100
Positive control 101+2.16
DH+Terbutaline 38.4+1.03* 61.98
Boswellia oil 80+1.7¥ 20.79 48
(0.004 ccl/kg)
Boswellia oil 65+1.7¥ 35.64 59
(0.008 cc/kg)
Thyme oil (0.1cc/kg) 55+1.7% 45.54 69.81
Thyme oil (0.2cc/kg) 43+0.94* 57.42 89.3

Statistical analysis was carried out using one w&aglysis of variance (ANOVA), followed by Tukeyriea multiple comparison test. Values
represent means+S.E.
* Significant different from positive control group
#Significant different from Diphenhydramine hydroctde (DH) +Terbutaline treated group
n=8, p<0.05
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Fig. (14) Study of the Anti-tussive effects of Boswellia oil (0.004 & 0.008cc/kg) and Thyme oil (0.1 & 0.2 cc/kg)
Statistical analysis was done using one way amalysvariance ANOVA, followed by Tukey Kramer mpldtcomparison test. Values represent
mean #S.E.

* Significant different from positive control group
#Significant different from Diphenhydramine hydrocide (DH) +Terbutaline treated group.

n=8, p<0.05.

Although cough doesn't necessarily mean the presefdronchial asthma, yet it is an important syomptof
asthma, which requires relief in combination wititiasthmatic medicatiorBoswellia serratavas used to relief of
asthmatic symptoms. Therefore the results of tiesgnt study are in accordance with a previousbléoblind
placebo control clinical study with 300 nigpswellia serratagiven in a thrice daily dose for 6 weeks, where th
anti- asthmatic potential of alcohol extractBafswellia serratavhere 70% of the patients with prolonged histdry o
asthma showed improvement in physical symptom &gk f dyspnoea, ronchi, number of attacks, irszea
forced expiratory volume (FEV) subset |, forcedavitapacity (FVC) and peak expiratory flow rate FRE were
established by [13], as well as decrease in eokiliogount and erythrocyte sedimentation rate (E3ftrease in
stimulation of mitogen activated protein kinase amabilization of intracellular Gaas reported by[41].

Also Boswellia serrataextract showed anti-anaphylactic and mast celbilstang or inhibiting mast cell
degranulation activity in passive paw anaphylaxid amduced mast cell degranulation in the studyedobn [42].
Moreover it was stated that boswellic acids Boswellia seratainhibited the leukotriene synthesis via 5-
lipoxygenase, but did not affect the 12-lipoxygenaad the cyclooxygenase activities [43]. Additibndoswellic
acids did not impair the peroxidation of arachiagoacid by iron and ascorbate. The data suggestbitatellic
acids are specific, non-redox inhibitors of leuleie synthesis either interacting directly withlipoxygenase or
blocking its translocation. These may most probablytribute to the antitussive effects of Boswellia

Thymus vulgarid.. (Thyme) (Lamiaceae) acts as an expectorantspadmolytic agent for the bronchi [44]. It was
reported that the phenolic compounds thymol andvazaol were better for avoiding the formation of
hydroperoxydienes, that is, the first step of tlegrddation process of a lipid matrix, whose finedducts are
hydroperoxydienes; than preventing the formationmafiondialdehyde, one of the secondary lipid pefaton
products, whose quantification provides a meastitieeoextent of lipid degradation [45].

The common constituents of boswellia and thyme régdeoils are pinene, lianool, limonene and cymerech
suggest their common antitussive and antimicrohiativities ,but since a previous study revealedt tthe
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antioxidant activity of Linalool was less than tlditthymol and carvacrol [46], this may explain thetter effect of
Thyme than Boswellia oils.

CONCLUSION

It could be concluded that Thyme oil has higheitassive and antimicrobial activity than Boswellih Boswellia
oil has antitussive and antimicrobial activity arah be used in cough herbal mixture but with cautio
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