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Boswellia serrata Extract Containing
30% 3-Acetyl-11-Keto-Boswellic
Acid Attenuates Inflammatory
Mediators and Preserves
Extracellular Matrix in
Collagen-Induced Arthritis

Majeed™, Kaly Nagabhushanam®, Lincy Lawrence',
Rameshprabu Nalathambl’, Varadharajan Thiyagarajan ' and Lakshm Mu nakur™

"SamiSibihsi GO Limited, Sangibn, o, 5 abiss Componaion, Sast Wihoson () United Staes

Boswelia serrats extracts have been traditionally employad for the reatment ofinflammatary
diseases. In the presant study, we have evaluaisd the mechaniem of activity of Boswelin
Super® FJ (BSE), a stendardized axtract of B serafa containing not bss than 30%
F-acetyl-11-keto-f-boswalic acd along with other f-boswelic adids. Tha in wiro anti-
mflammatary activities wars camiad outin RAW 2647 macrophages o human penph ol
Hood mononuckar calls stimuated with bacterial ipapolysaccharides (LPS) and treated
with 1.25-5 po.mil BSE. The anti-arthritic actiity of the extract was evaluated in a rat modal
of collagendnducedarthriis. BSE at 40 and B0 mg/kgand calecoxib 10mg/kg wera araly
dasad for 21days. BSE showed significant {p<0./05) infibition of inflammation (THF-a,
IL-6, niric cedde, and COX-2 secreton) and downreguiates the mANA levels of TNF-a,
IL-6, IL14, and inducible ritric axide gynthase in macrophages, BSE treatment reduced
tha levale of phosphondated-NF-«B [PE5), suggesting an anfi-iflammatary activity
madiated by blocking this key signal transduction pattway In addition, BSE showed
inhibifian {p<0.05) of collagenass, dladass, hyalurondass enrymes, and a reduction in
reactive axygen spedias and matrix-degrading proteins in RAW 264.7 macrophagss
simulated with LPS. BSE treatmeant significantly {o < 0.05) reduced the artfrific indax,
paw vduma, and jpint inflammation comparable fo calecoxdb in collagen-induced arthritis
1G4} in rats. The droulating anfi-c antibodies in BSE and calecaxit-
treated animals as comparad to the ClA. In confirmation with in wino data, BSE showed
a sgrihicant (o< 0.05) dose-dependert effect an C-reacte pratein, prostaglandin B2,
and enythrocyte sedmentation rate, which is widshy used 25 a bibod marker of inflammation,
Furthear, BSE treatment suppressed the cartilage oigomanc matix protain and sgrificanthy
enhanced thea hyalumonan kevels in synoial fluid. Asobsanved by collagen staining in jaints,
the bas of matrix proteins was lower in BSE-traated animals, suggesing hat BSE could
prasanve the extracelular matrix in AA. The extract shawed infibition of collagenasa
anzymea activity in vifro, further strengthening this hypothesis. BSE treatment was found
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Composition of the topical cream

Ingredient % (Wiw)
Purified water 60.000
Carbomer 940 0.250
Glycerin 4.000
Methylparaben 0.200
Edetate sodium 0.010
Cetyl alcohol 3.500
Stearyl alcohol 3.500
Stearic acid 6.500
Glyceryl stearate 2.500
PEG-100 stearate 2.500
Isopropyl palmitate 6.000
Vitamin E acetate 1.000
Dimethicone 0.100
Propylparaben 0,100
Vitamin A Palmitate 0.100
Ascorbyl palmitate 0.200
BOSWELLIN 5.000
Purified water 2.000
Triethanolamine 0.400
Imiduria 0.300

oswellin®
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Mutagenic, Genotoxic and Sub Chronic Oral Safen Analysis of
Boswellia Serrata Extract (Boswellin® Super)

Muhammed Majeed', Sankaran Natarajan’, Sarang Bani’, Anjaki Pandey'*, Prakriti Neupane®
‘Sami Lab: Limired, 219/1, 19/2, 1 Main, II Phase, Peewya Induzmial Area, Bangalore 560 038,
Karnaraka, India
*Clin World Privare Limited, =19/1, 19/2, I Main, IT Phase, Pan,m Inchiztrial Area, Bangalore 560

058, Kamataka, Indi

*Corresponding Aurhor: Anjali Pandey, Sam Labs Limired, #19/1, 1972, I Main, IT Phase, Pesmya
Indusmal Area, Bangalore 560 058, Karnataka, India

ABSTRACT
Mdﬂnmu-ﬂnnungm\emu bundamly in Indis, B¢ Hic acids d from resin of
plaws is wsed in infl arthritis and Kyperiipid Hi awy supp wsed for

long rerm unmdswkmw}wmwmmkm me !hm. wmuwdnhmwm
of Boxweilia seevata exvract by Mammalion Bone Marrow Ch Tesr and
Bomwe Marrow Micronsclens Test and in vitro Bacreriol Reverse Mutation Test, Farther we assessed in vive
nexicity by acate wexicity sty and 9 days sub chronic soxicity siwdy of Boswellia sevvata exaract, None of
*Waﬁ asEays -hndnm increase in mulageniciny above MW Also, the acute oral soxicin
and swh chronic swoudclty sudy revealed thar Bosweilie serram extract was st levhal o animals up 10
Mg Agiday when observed for 14 days and 600wgAgiday when observed for 90 days. Therefore, these
Anpnldr evidonce that the Boswellia tested have no cytotaic ,nulmu and are not mutagenic. Thus, owr
ondings ibute 1o the risk of p ia serrata extract.

Keymords: Boswellia servata extract, Mutagenicity, favicizy, Ames test, genasaxiclty

INTRODUCTION

In Ayavedic system of medicine. Borwellia
serarais one of the anciemt and most
appreciated herbs'. Boswellia semam i a

tree found dantly in the dry
regions of India. Africa and Middle East
Traditionally resin which is available under the
bark of the tree. is usad in various religious and
socio-cultural actvines as mcense and also in
”m E
are the

various mqmmc purposes’
chm:ﬁcmofhm‘m
mmm:mpomnpmusmhsnp
25-35% of the resm™. Boswellic acids are
pmcy:hcmpne&whmhmxymsxmma-
cnnﬁgmmm(pnmllmﬂq‘lm at C-20)
or a bb confizuration (vicinal methyl groups at
C-19/C-20). Furthermore, boswellic acids may
CONfain an OXO-molery aC-llmdnxavl

moiety at the C-3 OH group™.

of the BSE is anributed by two boswellic acids
mamely 11-keto-fi-boswellic acid (EBA) and
xml—ll-kzm-p—bm!ﬂz acd (AKBA). The
Emupenl'hnmuqcunﬁﬂmdmhshum
boswellic acids as markers to confirm the
of the air-dried gum resin exudate of 5.
serrare' Further, p-boswellic acid. 11-kero-f-
boswellic acid and acetyl-11-keto-fi-bosmellic
acid have been used in apoptosis of mumor cells.
specifically affected by leukemsa or colon
cancer”.
Though there are several studies on efficacy of
Boswellia serrata on various indications. safeey

mm—mnwpmmdsxehpmcu.
carcipogenetic hazards to bumans as several

studies showed the comnecion between
ity carcmogenicity™In  the

Bozweilia serrare extract (BSE) has been stated
to have s ad psy logl

effect from the non-phenolic extract and the
alcohol unncmé partion 1 effective im
management mflammatory  conditions.
arthritis mdh\whmdnenﬁl".mmeﬁm

p:ﬁmrmdy we have conducted the m vive
acute toxacity study. 90 days sub chromic stdy.

Marrom
Aberration Test and Mammalian Bome Mamow
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FULL INGREDIENT LIST X

' SUNDARI

Water/aqua, isododecane, steareth- 20, polysorbate 20, palmitoyl tetrapeptide- 3, palmitoyl

IRMING.
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RO PR AL BN
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pentapeptide-3, hesperidin methyl chalcone, glycerin, dipeptide- 2, carbomer, butylene glycol,

acetyl hexapeptide- 8, polyacrylamide, laureth-7, c13-14 isoparaffin, sorbitol, dimethicone,
centella asiatica extract, propylene glycol, oleth-20, laureth-23, laureth-4, phenoxyethanol,

=

caprylyl glycol, sclerotium gum, geranium maculatum oil, calendula officinalis flower extract,

pisum sativum (pea) extract, boswellia serrata extract, Vjtis vinifera (grape) seed oil, vitis

vinifera (grape) seed extract, oryza sativa (rice) bran oil, oenothera biennis (evening primrose)

oil
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¢ Increase collagen production and
improve skin elasticity and firmness.

@ Light formula absorbs quickly and
leaves no greasy residue.

@ Suitable for all skin types, including
sensitive skin.

¢ Non-comedogenic, no
preservatives.
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» Soothing Relief for
Active Individuals
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