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Abstract

Background: In recent years, much attention has been paid to using natural sub-
stances to treat many chronic diseases. Boswellic acid, obtained from the gum resin
of Boswellia serrata (B. serrata) and Boswellia carteri, which consists of five-ring
triterpene molecules, has been of interest since ancient times to treat various diseases.
This review aims to provide an in-depth explanation of the origin, structure, pharma-
cokinetics, and especially the biological activities of boswellic acid derivatives.

Methods: Articles were reviewed to find studies on B. serrata and isolated boswellic
acid derivatives and properties such as anti-cancer, anti-microbial, anti-inflammatory,
anti-arthritic, blood lipid-lowering, immune modulator, anti-diabetic, liver protective,
anti-asthmatic, and anti-Alzheimer disease. For this purpose, the keywords “Boswel-
lia, Boswellic acid, Therapeutic reviews, Anti-inflammatory” which were selected
according to the MeSH pattern were searched in Google Scholar, PubMed, and Sco-
pus databases separately and together.

Results: The antitumor effects of B. serrata are due to its triterpenoid content, espe-
cially boswellic acid. Among boswellic acid derivatives, acetylketoboswellic acid has
shown the greatest potential as a cytotoxic molecule. Activation of caspases, increase
in Bax expression, decrease in NF-kB level, inhibition of TNF, cyclooxygenase, and
lipoxygenase, and suppression of free radical production all play major roles in the
cytotoxic and antitumor effects, blood lipid-lowering, immune system modulation,
antidiabetes and treatment and prevention of neurodegenerative diseases.

Conclusion: Numerous preclinical researches and a wide range of clinical trials have
shown that boswellic acid and its derivatives have a wide range of beneficial medic-
inal effects against many chronic diseases. These factors can inhibit several mecha-
nisms that contribute to disease progression. However, doubts about the pharmacoki-
netic quality of this compound have been a decisive challenge in the development of
boswellic acid derivatives as an effective drug. Many studies have been initiated to
find ways to overcome these barriers and progress in this area will be gradual.

Keywords: Anti-inflammatory, Boswellia, Boswellic acid, Therapeutic reviews

Copyright 2025, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Mohammad Javad Aghababaei’, Mo-
hammad Mashhadi Akbar Boojar?, Mahdi
Mashhadi Akbar Boojar®*

' Student Research Committee, Bagiyatallah
University of Medical Sciences, Tehran, Iran
2 Student Research Committee, Mazandaran
University of Medical Sciences, Sari, Iran

3 Department of Pharmacology and Toxicology,
Faculty of Pharmacy, Bagiyatallah University of
Medical Sciences, Tehran, Iran

* Corresponding Author

Department of Pharmacology and Toxi-
cology, Faculty of Pharmacy, Baqiyatallah
University of Medical Sciences, Tehran,
Iran

Email: mahdimashhadi@yahoo.com

Received: Aug 10 2024
Accepted: Oct 24 2024

Citation to this article
Aghababaei MJ, Mashhadi Akbar Boojar
M, Mashhadi Akbar Boojar M. Therapeutic
Potentials of Boswellic Acid: An Updated
Review for Researchers. J Med Counc
Iran. 2025;43(1):6-17.

Journal of Medical Council of Iran
Vol.43, No.1, 2025



https://doi.org/10.22034/43.1.7
http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

& )l>guS1 (g3gaino Moo (! LLBT slg>sozo
¥ )l2gr pS1 G3gain0 3g0

LIS ((spgmuinls ()9lid g euld i’ aiweS !
Ul «lied dze) Al oy Sibjy pgle
OGS (pgiinils (5 glis g eoldims aieS *
bl 6w olsSile LSy ole

03Suisls wliubaw g (559)gSloyld 6g)S ¥
dz<) Wl audy (_,Suu).: gle ool «sjlwgls
ulel «wles

rghumo 03iungh LS *

SIS (pulidh o g (sjeloSloys 09)S
) QI ddy Sy ogle OIS «gjlwg ls
bl «wbes

1S Sl (Lo
mahdimashhadi@yahoo.com

1o /0d/Po bl > &b
1Eol/oV/Po i pdg aa )l

=1V :1FolE ,lgs—1 o los —FI¥ 695

Journal of Medical Council of Iran, Volume 43, Issue 1, 2025

https://doi.org/10.22034/43.1.7 ICPER o Ao

ST 200 1934 59 30 9 il S g g9 SIlo 43 S il
i

s
s o 5l s b loyo (sl (oxmb Slge Jloslatul 4 (gl 5 ax g5 ¢ 3l sl Jlu ;o 1o 3
4, Boswellia carteri g Boswellia serrata oo (5, 5l 45 aul Sdgags .l 00l (050
&lr 9 GloaisdS sl oads LS5 gl ity 565 sl sse 5l 5wl ge e
ey Sl Bas (55,0 adllas (pul o il 00g Az gl 0590 aliBe slag e by
Selggy Slitie (So3gdse slaceled L"B*"-" 5 S 35 Lo b sl e 3590 53 Grae
Ll S

Iz apsl Sdgugs Sliie g B.serrata g, » Sldlae 28l gl oYle 1S gog)
B S R N e e
s5he i WA () el g S Lablors (2l ol e 005 Jial (055
«Boswellia, Boswellic acid, Therapeutic reviews, Anti-inflammatory» oS lodS
Google Scholar . Sledbl slaolol jo wisgs oo il MeSH (631 L sillas a5 |,
A gz o2 b g dilflas> & a4 Scopus ¢ PubMed

Slgwg: oh94 0] gy 65 liie Jdo 4 Boserrata jsesias S5l ilbaxdly
) deily o it Sl SlggesiS” Jisl sl Sy Sliiis olee )0 unl ol
Bax oler Gl el (3l Jlsd e el (lts S gisials JsSse o lsis
S S8ty 55 o o 5 5Tl 5 U5l TNF oo NEKB s ils
O zonals pegins 5 SeSgigias S L0 ledes glaiE (Ses ol
55153539, Sl lom 1 oaisS xSty 5 Gloyd 5 Cabisand (il s 0aS o
ALl oS 5 eyl

D5 il Sl oIS Sl ray i 5 sasie il iy i 16 S AT
2l e 2e)l dde SIS ey cads Sl ol Slaie 5 sl Sgwgy 4 Wlosls
@ a5 (godsine GrpuslSe I wllg co Jelss cpl e eie ol 5l (ol
CodsS 9550 50 s (Jlonl b sl Joe ar Cuslon aiS o0 S5 (6 5le S50
sl Sy SAiin Anagi o 5 S0 sl oS 5 al KetSSLo o
Slso x5l ssee @l el 8L (6l oobj Sllllas sl o0gs 30 (g5)l0 S lszeas
Dgr Al 2,08 059> (pl H0 8 iy g Sl ol lE]

Pl ey 3T gl Kl il 2 galS 15513

Copyright 2025, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.


https://doi.org/10.22034/43.1.7
http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

Bad 0D 9,43 gy (ol ;0. (1Y) s &l saxie slas IS
oy Slademnily 3590 5o (lad bl 51 S 950 S il 1L
(Sgden slacalld a8 b sl Sgug Slitie
el ol (b slas )5 5 3 e (J9Sse slapanilSe
Sgg: sl osliinl b ks po sla il g lacudguzme (rizren
Sl oty Glocs ;S Caz (rizeed 5 (Sl sladara 1o g

Sl paplem 118 Con 090 1) laizs

FLEEY

Boswellia, Boswel-» goulS” lolS (6,950 axlllan ol o
a5 |, «lic acid, Therapeutic reviews, Anti-inflammatory
b.'iLc)Ua‘ ‘_gl.moLi“Li 40 Widgs ol il MeSH osIL slas
w2 b g ailflos> &) 904, Scopus 3 Google Scholar, PubMed
Egozma O ARRAT Lng:;lSY’ <o Jle L;b.b.l)‘l D00 gl
adllas A0 loandl wolys jo .l aiS Las e dlae YV
Sllllas Lo zols alis pl o yuizmen (23,5 )18 S5l 0,90
Lol oals gl 355 0 1) Jixe

Lasdly
Iy ol ool S 0 QT ad> a5 isgh onl slaaisl

Dgad SAALS ) Oyt Olyiien

Al S gy Lo 9 5 Lolh oL (sl 529
394> L Burseraceae ool lals 5l 05,0 SO Boswellia
5 i 31 g e S Bolie ;5 o5 ool iliio 435S iy § Con
CS 50 olgieds a5 Boswellia serrata oS . aigd oo <3 2o
Py sl 00, jsb s el ol 4Bl 55 gais A8
Sl )5 18 adllae oy50 o] (Sl 5 aberdisnd
B.sacra ¢ B.cateri, B.carterii oile (5,550 sladiss (Y-1Y)
o) calizee ladsel il 3 )18 adlllas 050 (s0g0> U 5
Wils Solite S e lapl Gl Cosdge wlal » olS
oS 5dsl . (VF) o,e 0 «“Luban ¢ w» ;o Salaigugal”™» asle
ot SlaS 5 5 (Sosed sl ST b (o) Wy (05,
wgdin ddg 6yslaaz loj 5 ol s 4y iy Sglice
o Sl by 0355 & ypois 45 ol K5, gyt glosle S
S5 e Oy plete pab g ke boyy 4 ble aie

O0) bl oo s 4 Wgngy caliea sladiss 5l ozl
BYO 5 )% by A0 B0 oy, AP0 B Y ol s
o J| 35 s | S5 B g o o AT
S o5 Jilm sl by 5 p 95 5 o S50 dagn Ssise

Ul g oLLBET slg>soz0

o

LVRUN

il ey sloasden 5 65 ) laiws (Sdswg laosl
«Boswellia serrata) oo oS 30055, 5l e 5wl
Sloys 05l sloo )5 Jds 4 3 lale ;o o5 st
oolazwl (1) Wloo S Ll 055 s |y sladamde B azgi 05
e o liogss | Slse |y Sl ol f
e SlaKin s 5 (1) 8,5 yrir ez Lyl y ia s
92 b g 990 45 ailiguwoe ooz JUES L] JuiS (08
P o sly e ol slacn) d9doe vslate catie
aloz 3l o Lo glgil e yo (5l ain (Ayurveda) log g | b
¥) 9 ooliial Sy )l 5 omid OO o lel Ll
b S5 s ) 3 gy shatend Sleys
0,008 ( gledlas Sl 3l Lds 4y gy ap as o as bl suw
(F) by so ol )] & 50 4

SIS odle Sdgws sloawwl a5 Cuwl ol ooly oyl
alez ) Soiglom slocalled 51 (slod i il o letllos
QLR TR PR ST g FRVS S STAK GOV VO 3 I G I |
Oloy g GrSay o Wl ey a5 (0) wimo o
ol sisiles, SVUS! aler | il sl o
035 jobo &y 92515539, SIS 5 (950 (B sl Lo
litie ooy Jawilty (8) cand 43,5 5 anlllas 3,50
Ik Sy Jrawi o Wil bl @ sl gy
(COXY) Y- bnSTslSms glo mpl oo alaz ) ccilisee
i el gy 3 a8 el 0 03l s ST 5
311, 85T sla IS0l «cSdpmags (slodmml el 2 ogdle (V) 5o
2l ssml s wims oo (1ol ) 5ilacnST ol 2 g0 O
Seden el (pl (M) wisS o Wl Gl s (sla S5l
Sgmg ol p (e (29)ls JEA drngi 4 p2mie oo
xh by (slap S 5 lanlae (ol (ola JaSa aler
as,e 29, 5k 4093 Sleyo 0gally SLlye Jdo 4y as ol
Q) gl oo

Loy ogdlly IS 5500y Dladod el o o8 le
Cndy S5t 5 &Rl o)z 45l jie «Silgug (slaal
Borns (L3 slagam, )l S92y ainy cnl s il b
Slgmg slodenl 8,0 GSis g el glaclld
00 S Sloyd oo IS 4 (5 5eS ax g g Wilodds 35 yeln
ol ot o] gliz! JsSTsn 30T o 51 o5illy (slapanilSie
@ el Sgzse Sl o)z 3 ol nl 2 ogdle (V)
Sy il oed g Nabioe Sgaze P LA b gl S
5 s slon )3 Sgugy laseal Glojs Jounily 5l (I Lo

[


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]
D

Sl Sgugs ilo s (sla Jauwsliy

e i

[Reeis da”.l.'u" L:Jb-“

o5 e ey S S 009, cliwg (Gl (Sl

HpETe) [PL e
0855 com2 3l yaa o]

Boswellic Ac

4

Calisas ol il

Sl slow 31 g Ry
1945153509 )58

HOY ST
o %
OH
(9 Spead ol 5 :

elethas ol 1

G55 oy eals ol bl

ol g Lo
oS ciilxa i1
-

ol Sdgugy (Sloys gladausliy jl gl dwolls ) JSib

sy dgupe |y ol (St oopl 8 Wil o Sel slag o L L
Sl SggngiS el b GoeVgod Sy s piyded
OgYoe 2 (VF) ol VL 5 sen¥se)d b aulie o
Vb cdale ulol S @ oals o luilnl () o las
oaly Hlas o slacdl 5 jae dadl (o ) sl Sdgug
Jiilid b e Slgmsgy oSLaS 5, 51 V) e
(YY) s5isn S5 ol Sy e Gl s
Sliwg s ol loyo 10 dwl gy Ol dgil pizen
sy S8 aS s b oo (55918 jaus (YY) wilesss )5 550
Al (YF) ceslools las |y 6 5VL gloyo Ol il g s
el gl CdsS layd 50 A5 b ok (518 5 pl5 a8
Ol a5 s b ond (5,518 IS0 0 1) e Slled g i

(V0) a2 o

Sl Sl gaags (silo s 51

29055 1
Sl 5l bems 3 Vb yo09S 50 9 590 Oliee b Gl 5 )loe
WA ol pod 35 g0 l> o)lse L aS 0920 slaglo 4
badgidls (emed camb Live L OlaS 5 (Y9) cal pglie
009 idudgs calizee slo 5095 b o)l yo Sl sla Jolw
Jrows Lol sl Sgugy Sl oo cudlad (YVYA) il

Lol oo JoSi5 595YE 5 5sbl5 Geinl,] asle slaass )
el oad St lacn s 5 g i Siss dagn Sgise 5l on))
Sggr b5 (nl (235 50 35790 (29510 LS 5 (n 5 U8
T VE P K PV PYSU SRR Y0 WEL RV
GO/ ale Wsass gas 0525 55l gl bl 5 5a0UT (sl

OFVA) sl 00y 423 5|5, HPLC 5 MS

» QT le" N ) M‘

ol Sy S Lo
Olee 5 Sy (02l 2 4 5)ls S g S8 g Sleys S
SlguggiS Jiwsl g dpol SggglS oh g ((Smgd2rz
Sy R A e a5 Wl Sl (SThr ol wl
plml 0S50 (Glod S pedsilie aliiul e sl SCgsn
Gy Canglie ouls aliwl Sl a5 Jb o sy
Jel g dpl SgwgngsS Wil (0S5 padlio pln o
g i s ey S ol o] Sl
29 om ol (Slabie a5l sl SdswneS il 5

(FV) o) el 22355 555 y0 Plas! s
Sgwg (She> () (so8lp 9 2ix p Wl oo 128 B e
ol JS a1 sl Sy 52925 I3 55 o


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

Y ouipS ol 3 Ban b S5 cnl (FA) Ssdoe johs]
Sy Gladshe 0l 5l T sl jo 1) anl Sdgwggs
(f‘) Slosls UL’") )5_\)9.11 L;LD.” 9 UL».NJB)J

Sy 099) by
G 0 1y Sl Sgungy ci5u 3l goaxie Slllas
2 S5l Wl s obo 255 e b S 00s, by
o JsSss womsl Sidgusgr adlools i il e slo oo
s sl ol 255 5l 45 1, (ISl o S
3o 0 1y Sxmml Wlgi e 5 WS ce 05 e diis Sl
2550 3o slam 3l 5l gloolsils glaoaisS o b S 5
Sl38 PIYK) SlegS= Yyl 2 s sk 2L 5
S s S 5 5552 Sl (g 50 09 ey Sl oSy
e Slis uzmed oS 5 cpl (FY) Cnl 009y i 550 ol
4 sl 5l g ols 1als ) JUS,6lsS j5e98 nled g 2SS
ok o (FY) il 005 6,8 el> 5 lrplal Lle
62 o sl SilguagegiS Jeaal b o (JUS 0lsS” ol
oALS 098 o (Sl duzme B Jlad Loles g (0935 (gemdlie
45 5 e Sige) S S 55) bee (sla oo 5l eoliul L lulllas
o |y dl S gusgeenS il sdadloee Ol 3150 sladssS S
5 0SSy 5l 5058 ey hea b jge8 0 5l (6T ol
miR- )Ly 5l ioen oS 5 cpl s S ML onco-miRNA
6;«5}1} Cewl FBXWY )5./:9) )155).“4 Q) OJJ.ZS)LQKQ aS yYva
7550 gols Sloyely b s JalS 4 poxie a5 Col oS
b oloys CFF) ol o Sl (glo sk 3olos 5 ;iS5 o
MR- Ly Sl SsmgeS il 5 (095505 5l (o5 5
95 4 S5 55 jeeg slacdl o 1) T Bas slag g TVa
aS wao oo ol was gleaidl .cwl ools alS 6 pKei
00S gl 00usS pulas G lore a1y T SUlgs g ol por
(F0) 425 o i JES 3155 5l ey 5 5 s 51

LoS'od
calizee Jolo sloos) (59 p dwl Sdgug il yusss & ]
KosY. THP-) . ML-1. Uayv. SKNO-Y sl Jolo aisle oaSg)
s&..l}wa.s ‘Lbo\)) U"‘ IQLQ.I )o w‘ d.d)f)l)ﬁ AJJUa.A O)ﬁ.o N]B\c 9

Ul g oLLET slg>soz0

Al o i elS (ROS) yienST Jbd slaassS LSis
J0 gy et gulonST o il 51 (G0U sonsdly ol
ol My 58 £589 (Sl yply (Sl e § SGL5 (] Jolse
(Joho a2 B8 4 e rizred Sl Sgm (V)
Ol et Gasb 5l Skl S35 g el Gl s e
o1yl Sdgug oidu il altn Dldlhe Wgd oo o
) sl 0ol (s o b o chliio el oy 5 550500y

oL g Gl b
sladsho ;51 15095 55 s Ol Sl oloml (SUlg5 sl S g0
(Y\) Sl 00l UL"‘"’ )LwLA 9 uLo)é 4 'asl&bo uL..m) uUa).w
0 25 ) CXCRY (2555 ol Sl &2 b5l oS 5
S sloJodS (53) 2 &5 G (g b oddilix (5 geS
sl S (Gedes ol slegss ok sladske 4
Ol 8l g Bely jehglas iy zalaw (2alS &,k
Sybon yee9 GhyS wle Bax (sigusml e eSsn
6)9.05.1) AJL?M L‘:'M ‘_;‘Lbob\.’)j L: uL».M.o uUa).w )O (Y‘Y)
(PR) 553z 5 BR) (595l (G505 slaei S (gly oS
o HERY) ¥ Sl ojaml ol (95518 005 15 pozmen 4
Omimed S 5 cpl e (YY) el ools iolial oDl
Ol & Mo (hlars )0 (S (Sl B)lse ol 4
Sl 00,5 S5 s s Sy Cod as oSSl
] gy el slojllS peane 0,5 Jlad b (VF)
Sl o sloJslos 53 s3] S 5 Uy 2alS el
ERK\/y 9 Akt ool USM M‘ &Jﬁ‘""ﬁ" (Y’&) Sl 00
el nl a8 asS e |y (s ST pope (sl iS5

9 QLH.M) qu).m (5‘)" U‘ o..\....S)‘j..LA‘ @Lo)é MLG )‘ (;l?
(F7) sl oo 1S54

Sliwg y ol yw
Sohe 5o gl 5 2S5 0S5 sl S
polie 035yl & dily e Sliwgp Gl slaJsbe 5o
aS) NF-kB v gyl (pl el 00y 50 Slojo candh &
ke 5 0S5 o0 e 1) (Conl (ol sl 5 255 00l
Laled 9 ¥ 5ol s b 5 j5mTas slasatis ol &
gy oy sl y3 (FV) 0550 s5msl Wl
o 5 it o yene Bosb il el SlgugsiS il
Death receptor 6-me-) & 5 o 085 5 alawslgl ys aloz 3l
cael 59,050 0255 jmalS pimes 4 (diated pathway

[


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

I[ DOI: https://doi.org/10.22034/43.1.7 ]

Sl Sdguugy loys Sl sty

e Bk 4y Sl lasbe 0B, e HYFF Jol
b oaslie INKs) Jlow,s C-Jun N slals Sl ysly
laJokes ;0 DNA e 5 )leen b raizred dl Sl g (04)
3550 ok a3y i85 5 j5hs] Sl o ) 69098
L ol 5 IS il o il SdgssgiS Ll ()
Slosdsoed 4 Sunglie Slapaslio 51 a5) 45 slajgegs 5o
S5 e Joko ) Gl Coli g aidn 350 | (S
sl Sy il (OV) 388 sl (5l o 4
g plyp po pglie 4 b slaJsho Colus (rriznen
bl sl (liazs pl (AF) cunl ools islidl 50 )
a) Ol Gloyd )0 1) el Slgugy Dlinie o5dlly Slojo

ol ;590 gl

s lajlas ols)l8 Baaly sl Slggets el
Ay Jebe G Joily sk )15 JUKw b ons
SIS o las LI LOF) ol asls Lis | Logyiie b Jokes
Janus o @i 5,k 5l Ligheo Jcdle ol alS o
JEl gl el ons cblas sl ) kinase/STAT
szt b b e 0B 1, lasho o5 plad JUS
Sy ] (O8) ol 039y iduaygs (4S5 bLs |
o b Sl sane Sl slaJsh a3, 3l wlsie
S5 sl B jleS (g n 9 Vo lnaSTolien Slujely joone
w35 ] e b sl Sl gsgy 45 ol 00 o0l LS (BF) S
Sldlas ;o (QY) 098 oo sl o]y aile lodiesSianl
Olyeds GeleogSidul Sdgyune 5l oud wdgi aal e (LS
SrSsk ol 55 315 sk n 428,5 10 e S35
03,5 135 (6399 15 poghe cpl (OA) oS oo Wl ) jeu s 4
Seolps SIS A Wlools lis Slallas 51 > 15 sconl
(B) conl Dglitte 0y slabg; 9 oglSe b g Fodus
bl 3l gy ool Lia b S 5 4 5l sl JLa o
axgi Lyl lawgs Sloyogi p 003l sl )l Sl L oy
0555 a5 il eols (Las b3 E S0 (B r) ol o0l (slots
&b y5055 2l S0l 5l (AU (s3me pol Wl oo sl S sy
b ] SelgssssiS el o5 ) 00 5 | 5500
38 S pie (Jobe S o oulais 0 &S else ol sl
S (rlpl S (oo Jloe it 33 (250l Sueglie
speg 4 M hlew sln waz 0,509, S lye 4 Cul
(V) &S Jos Logidlygl5

Oty 5l Sty 5 Glopd Jomily sl S gugy 4z 5

S gl g S biwlg o &l 31 g 0S5 o 1 5950 99 T eond]
Sguwgs a wilools lis  SilSoge Sldllas oo oo ylid
wiend ]y 99 9S4 sojlresnln g Sl sladshe ;o annl
Iz 1) g8 sie slad Jeuily T 1) C g S
1985 L pu5is s 3l sage o8lsil5) PARP o35 b | vjloals
lajlomig pgllie 5 WL oo 1) (W)l (i (S35 o3be e 3
(F7) a8 oo hosi 1) el i lacnlsle 5 50 5Le
s MAPK. gluyely sla e sl Sy ol 2 odle
|y (oadsts (Ll oy siny (slo,3518) PIYKIAKT/Hsp--

() S oo e

95 oyl

Oz 9 ol by (et (HCO) Yslogiln logiens IS
S (59, Dlindon (FA) Sl Gl jas 51 20 1095 0 Jale
sladsbe 3 5355 e g sxmml Wl | T Uls ol
O Al @ il (Slajply oae b oS Sl
codled iolidl cel uzmen sl Sdgwgs (FA) ol ools
s (INF-oy W 5055 55,55 15551 sl (talidl ¥ jlls
oot gl 9 ad) oS haad SISl g ek FonS ol 1l
(FY) a3 o0 5o 1) 355 S 5 g oS 90 b o5 (oln
ol §ygegind D5l o (Sl Jule S plgieds V= jlels S
el oy Wlsi oo TNF-0 (FR) el s Ll ol
Vil sibedled Gosb 5l Gy sladshe o1, S5s T s
i Rl A e el Sdgagy VL sl S S
I, Y-3LwlS g 0us HeptB g HepGY oo, sla Jslw ;o TNF-a
Gl 03,5 a5 0 A0S sloginw IS 0 TNF-01 5 b s ]
(YY)

2995 95 2975 3l (22U 923laenST oyl a5 00l ateiee
pésste el Sgug all oo ol yen FpnS ol ol (A3 L
ol cel wlgse lls lbdly o Ol el
Sl grgegiS” Sl Gl o Slalllas 095 Gl o (sl Sl
SRl g oS lagio )5 sladsho 55 s )1 50 1)
Gloyre Goyb Sl 1 sl Sdswg litie (550500
Olye @ |y o] Jeily o8 wilos 5" a0l (Sl sl
ey Sliios (FY) aps s oLt oS by oy Lilse
Sl ol pasilSe S y0 (6l Sgg |l 6l pne 9590 50
el 5LS 0,90

a) ol yw
03, o ..\.H..:‘ &Jﬁm}& Slaie @Uo,..u..ba u‘).tl adlao (5‘)"


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

oles Boswellia o )las b loys cow cobs oo (goud
Jeily slyls Boswellia glaaisS « S 9boas (FA) ailosls
Gz baylys gl o lagyls lsicay (gloassS gl

oal udsS by cudlad

e I e e
TS PE PPN [ F YN CEL g IR SO P L YR VL SN g
oo sisim] oSS Ban s satih e
Lacl Wi 5l o b s slagg)leny o ol by
Aile b3 slagys il a4 el Fuly laidlgolgges! ol
2 Sl ol (el GBS e oS oo Cusi ) o STy
(FANV ) 0S (oo Cogll | al slaiigae b b low
St s sl S gy Sliie aile olowdigld Jalge
Sgugr aiind (Soal oS Jrawi (ole> g 09dll Slerllas
PRl gy Zai)l sladae o 1 Sled) ol
Slplazly b yhge jo puizres Olaiin cpl .Cul ooy als
2 5 ol il zdaw oo il Bl ¢ ciel 0SSy
Sy (YY) Wloogy sesl laJsle codled caims il3al
il @ Gl Euly sl Sges (Slse addllas
50 09l eSS a1y oyl g ol il jhge yo l) s
(YY) 0,8 bow alizee slacisae ade o yuSTy

s> Boserrata roo 3, 0 lac can ()l San g Beghelli
S50 sroal oS haws ol ol 1) sl Sdgesgy 770
b s 1y pshid iS5 e culis iols 15 asllas
poke- 45 pgwge Sigime Jule S L adl oo lad eaisS
Ol s by a0l cdslin (SeS 31 S aweed
ity stirss M5 olo 4 o3 ol Slalllan,s (VF) ol
Sl sl 00l (hled sl Sdgasgy basgi (ial S50
Solae wwdale wlal p cwnl S Wowgs o,lae a8l
o Sy 1y sl fly Yo il o b 5
(V) s

Cobsus ol il
Bo- gao () slroslac a5 wilosls lis sasie Olalllas
(59250 Cuboas slag,lo Lol e by o leasa) swellia serrata
E9 Cabs Jow 90 ;0 j0 a5 0B caums als ISl glls
550 b sl S ggs Hloje B pas diiwd ¥ g g )
25 S 9 o Gl plS S 5 gl a2l el

09> S o5 mhaw uizes Wawg ojlac (VO) sl ool ]

Ol g oLLET slg>sozo

PS5 diged pz b syt (Gl sloptalojl Ll ol 1,
W8l lxd glaadl, ol jlisse Q—l JPC T RSUUPL Sy~ JO
x R Qu")"'” QL‘°)° 6‘)'3 ujlf cs""”" kSL“uj‘iL").T
sl )5 ln mls Jelodgan o 5 i Slidsd Coonl

Ay ST s s S i 50t S gusgs 00|

525 5T S5

Sl Jds a4 Wgwg oolgls Hlals o Swas SluS 5
)J @Lo).b oolau! 6‘f P o J.n‘}c LY wsLn.A 9 usl.b.ol.u
(_gLfc‘_g)LA.z.g OLA)O S “séq)l;' ).Ia..a )‘| .&1069.3 dube QLM.Z‘
oolaiul B. serrata ¢ B.sacra slaiy s, 5l ¢ 2,8 5 (929,50
2byasbas I Bl sacra sleadsn Sgige .l oud o
(FY) sl oals ol IasLbLo Lgl.asuﬁSb ).3‘).3 49 6@;-5.,‘).)[5
9 L)"’ﬁb))'“‘j C)lﬁ M) M‘ g_i...‘}my as w‘ AW oaly ULAAA-’
Al oa 03y 09 9 GE B o (RIS |y a8 BT B g5
el 059 yobo ay ol 13 (gl poul (srmde sloous oSS
Alr e s B ol Shas b sl SgwnssS
(FE) cunl oals ULM..: Co fa; tSL‘”u)}’L’

sl ol i

sl SN loys jo T llS 5 g 08 Sledlas ol
5l Boswellia calises slaaisS 5l 5, poSsdsl .canl 009y S50
bl B.sacra 4 B. carterii B. serrata B. dalzielii alo>
e S L gleyo ailesls las |y e BB Sledlas
b slosisS il ol 5 sulannT ol 20l5 4
(FO) d9dse o] OgmlanSly g (ieST g (9
ples el ) el et ‘LS%"?SL‘% sbs,lo 53
g 5 oupmgiale ot b Jig i Logas ocupmslyil 5
ailosls lis alizes Sladlas .o co Sgu Fosl slo Jols i
5 Jolos Lo Jolis |y Boswellia o lac JsSg0 puudlSe a5
Sl G| T s sl Sl s 5 o] 5l s
ale o len jmeloaiios (lojo 4 bpundlSe pl (FF)
S o S8 ool g Adgilegy Cu T g 5 Tl

O 2 owals Ol i
chw cxmsjials oo SO lgicas Boswellia ojlac
ol Slias el odd Bire WS (65 9 Jg S
HoS 1 Codled wilgs co il S gungugxST Juil a5 el o0lo
! s ol cdas jo a5 |) B NF-kB) LIS slates

JBgp 30050 5 (b dl-“gs'.l-"}—‘)ls (FY) oS ey 08 o

[


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]
=

Sl Slguugy oy sl sty

3 SlenST 5T zolaw ) 5 Sl sl Slas zals
ot Ll axil g A= Joid e 5l 20U 50uS slaa] il
(AT conl alils sasS cladloe

o] s ez

oS Cel ThY (slashes s5lodled Jolis muol (s55)5: 50853
o laoly Sledll g VYW 5 0 F Sl ol adgs 4 e
Pl Jdo 4 sl SlgwggsST Jiwll (AB) 0gh o
SilS s (cloaiiS lsasel Sl 1 3U5emnSTee) Sl 5 oleillods
Uy wols plas oK ¢ g Lol atils gl Odlas
Toba 59> 5l G (2S5 SRalS (6 sl Sl i
GATAY/STATS jgme ol 51,8 Cam b led! sla oyl gzl
ol 85y 2 O 5 Slo Sligizg (AP) 93,5 oo ps
Wl SgwggiS Jiwh by o5 ols Glas hge jo G5!
Oz g 03lo (AalS ) Lo iy Cledll g (ol ools oy
polad Sl ot oo Sgre |y et g lome 2L
Q5L 039) pongSee wd Jold Cenl (S sl S g0
L @lon o, Sledll als sl 0gdll Wz 9,505, S a5
AVIOLIfe® a5 Cyyme (ygens¥ars (AY) 05 o olgidny
o)lac ¢ B.serrata xoo o)lac 5l oS5 a5 LIVY-4F
oolS g sb5enSTlend e jo cul Aegle marmelos ogeo
oaiiS gl (b g (b e Sl jo g Sl
Bran j5, OF Soe 4 1) AlvioLife® as” Sl ey .ol ooy
S S (SN CehsS 0 ez JB g oS
(AA) D555 4,25 45 3 Shos g po3

o2 ibygm 9 Sz (61 dado OIS

5 L5nSled o L Boswellia serrata goo (5, o lac
TINF 058 o 5 00 58 adgi (als ¢ Sl Ll SonsS
5 55 311 Bloe 5 eagy 0 s 15 letlos ol
SYMS leyo 5t S gungs a5 oals Eely ol ol losls
oolitul (twgy DLl 5 il g 2le (SoaldsS g ]
035> ol 0t Sguwg Olitie oidu il (A) 04l
Syt Sty b sl ialej] 5 Sy Slallis b
Sgwg Slitine bawg NF-KB Slo ol les cnl 2 ogdle
o5l sFl el Sl SlgwsignS Jeiul ohasdr
L sldl slogwly haws Gk 5l Gsbysm Gloys sl
(A0) &S o ol

0955 Gokows 50 Called
L o555 oepe S| o ABD) ooy, ol (sbow

oSL sty glashe 5l els Gals (bs slaise 5o 1,
Sl 5 (V7) 9,5 098 po 5 |y i DLl g 0,87 cladlone
S ggeeiS Jetwlby 5 ol Ssmsgns-Lo asile ool
e glashe 5l cdadlore 5 el slaalanly jles b o
losls 22l ) 5595 w4z bl sk 4 ol iy
w22 Sl el Gladshe 3585 sl Sgmgy onl ol
Ban SO Glaeas |y o) pemd aS sole S 1) Ly sle Jolus
&S oo Slprins S &g ol Copan gl 0gdll ‘S;LQ)Q
(YY)

B. serrata o,lac g3 go8 Cubs Joo glg> axlllas G o
Foog¥er Glajes o) Gdgmdl & Cunglin o 5615 sk
Iy HDL-C 32 @y (soud Jligyy (20lS p,55LS 52 05 (oo
Gl (YA) ols sy 5515 glanST o il 5 090
e ol sl Sl gusgy D31 Col sl (soleiian (J9S)ge
0555l s wi b (tal381 5 F-jlacy hasiss w3
o5l sblye b el yaloas o (SlaST Sl i1l
3550 33 edgmdl 4 Cunglite g 35915 Jood ST 2y e yo
OFYA) ol a3 15 05

G cdadloo Wil il

Boswellia ser- gowo 35, a5 ailosls las odb i olalllas
5 53lanST il 2lS b Sgusgs dul /50 (g5l rata
] 8 Mo slage 10 5,1 (oS ibablone 1 el
YL ok sl Sdgugr (S WISl (S50 oS
) 58 el sla S 5 8 usSne |, 55 sl
NA- S, > oS glewn Jow S5 50 (YA) ol rals
e o33, 51 <46 (FLD) Non-alcoholic fatty liver disease
Sldl g sty g 1y 08 0 Slee sl Slggs oz
(A ol als o yige o 1y gulonsST oyl oo, Slis 4
5 S OglanaSTy a5 b e sl SIgun
S G0 Sl 50 (ST T sla 3T ol a3
(AY) Cool asls Gdaebm O B g0 1 g jganS 90
s el a1 T slasSlse 20l5 L hpiaali
gho 22l L Wl e sl Sgug Lol wsdioo oS
hdlore S5l gslanST o sl (sl S5l 5 (605 slaga 3
axils aaalojl (e 5o (¥stealin] Coans il ;5 G5
IS sl S gawgrgiS Justwh Lo cslin b s (AY) aisl
sl 5 SRl lahge 13 1y i 5l (S50 (50T 9 Shes
53l oyl o s li s Ll tonptiy ogegs |, 28
Orizred Sl Sgwg (S1s3 B pae (AT) Cenl 0355 S5


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

5 STl Sl b sl SgugeS Jl (Sls
Sl o0ls 3guge ) (S Ll 8 Slas 095 ax g3 LB Clpdlas

(AN)
LS Aol

s s )] Slitine g dul Sdguwgs a5 silosls yLis b
s lon 5 gyl plp 0 (29l arae SIS I xss
TRV 6L®W&A )‘| ..\..4‘5."5@ J.Alﬁ.c Q—.‘.‘ Al yoie
gl s 4 Cailon sl (oo (g lows Sd iy cge 4
iS5 ol SS9l )b cudS 8590 0 oo 5 Jlcnll
Sl Sl gy Sliitine drwgd s )8 (GloaisS s il

Ox8b 6l goby Sldllas el 00y S50 (59,10 SO (lgicas
g delgS (2 )05 059>

8L ol
JLo 4 (2l ol gen (Bonms sl hagh cnl el
Gl S e o 5 Blad VLIS T mls 5 Cewl axslys

el 00

SN Sllasdo
Al sy S psle olEtils B anaS Lings adllae ol
0dis ol IRBMSURECAF-Y.-\Y 8 oS L (ze)

Al iy s )low (b Dlidss drwgs axly 5l alews (s

Ol g oLLET slg>s0z0

5 0955 Sbew 9 9251 rdsl Sl el Cgliie 050 5 (S35
s ot S glosg, wleall b 4 ais Lol S
P35l 2 )88 o b il (S0 CuhS p 45 Wisdi oo
bz Jolse (29,50 Hold Dl ( S5y Sl Juls
ol Sl Ll el i sl smls oy Lo L
Wl slop; cJslye cnl sl (595 )lans pad y9alad ]
5 VY oS sl aile il leys Glanl b bayeSs) il
03ls Las &5 Wil bl (BB (99,5 (55lem 5k 50 YT
a5 s Jhsese ol n LT e b sl Slsasgy a5 00y

AYAF) 338 g0 186 (9,5 s 5lows 50 g3l

201331 6 5lom 5o called
3t Sgmg olinie Jloys Jously wonr Slidos
ozl omas oaiiSu 5 sl le ln 1y S (n)
sisleel S b a1 s lens AA) Wlod,S cany e yosly)]
L e &5 O0gb e astine Db yady e sla Sz g W
235 o0 Biyg)8 )0 S g 5 (el 0,Sles LS
4 A}.ﬁ‘js‘sn (Tau protein) o sl gy IRCEL PP VRWA, I
Ay g 0l gy rezd laganilly g 5LlS 5dsmisn Sl
Sgwg SISLAF) aisS wuais 1) D g 68 sla S
Ll S @ead 5l 655 ol 9 lagygy58 Coodls Lad> 50wl
2] Selad sl S 929" Jotol . ansl (pSu 6 sl
a5 WS e e |y BACE) V-l s APP oSl
Slgwg (FO) Cul Sleadl 5 wdgleal Ly gozs 205 ()]
T G desly 5 b sl jshed sule (izees dpl
1) Lagygs ¢ oaiS cadlone (slaJobr il 9 o571 ()5S
oy 3ol 5 5Tl (sl ] w305 g0

&l

-

1. ToSi¢ NG, Nikoli¢ VD, Miljkovié¢ VM, Nikoli¢ LB. ‘Boswellia ser-
rata’resin isolates: Chemical composition and pharmacological
activities. Advanced Technologies, 2022; 11(1):76-87.

2. Chauhan P, Singh S, Chauhan S, Baghel DS, Kumar K. An
Overview on “Boswellia serrata”.2021 .

3. Siddiqui MZ. Boswellia serrata, a potential antiinflammatory
agent: an overview. Indian journal of pharmaceutical sciences,
2011; 73(3):255.

4. Alam M, Khan H, Samiullah L, Siddique KM. A review on phy-
tochemical and pharmacological studies of Kundur (Boswellia

serrata Roxb ex Colebr.)-A Unani drug. Journal of Applied Phar-
maceutical Science, 2012:148-156.

5. Gong Y, Jiang X, Yang S, Huang Y, Hong J, Ma Y, et al. The bi-
ological activity of 3-O-acetyl-11-keto-B-boswellic acid in nervous
system diseases. Neuromolecular medicine, 2022;24(4):374-384.

6. Poeckel D, Werz O. Boswellic acids: biological actions and mo-
lecular targets. Current medicinal chemistry, 2006;13(28):3359-
3369.

7. Iram F, Khan SA, Husain A. Phytochemistry and potential ther-
apeutic actions of Boswellic acids: A mini-review. Asian Pacific

[


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]
&

Sl Slguugy oy sty

journal of tropical biomedicine, 2017;7(6):513-523.

8. Ebrahimpour S, Fazeli M, Mehri S, Taherianfard M, Hosseinza-
deh H. Boswellic acid improves cognitive function in a rat model
through its antioxidant activity:-neuroprotective effect of boswellic
acid. Journal of pharmacopuncture, 2017;20(1):10.

9. Du Z, Liu Z, Ning Z, Liu Y, Song Z, Wang C, Lu A. Prospects
of boswellic acids as potential pharmaceutics. Planta medica,
2015;81(04):259-271.

10. Roy NK, Parama D, Banik K, Bordoloi D, Devi AK, Thakur
KK, et al. An update on pharmacological potential of boswellic
acids against chronic diseases. International journal of molecular
sciences, 2019;20(17):4101.

11. Kosolapov D, Ja¢ P, Riasova P, Pouskova J, Polasek M,
Novakova L. Advances and challenges in the analysis of boswel-
lic acids by separation methods. Critical Reviews in Analytical
Chemistry, 2024;1-27.

12. Shadab A, Abbasi-Kolli M, Yazdanpanah E, Esmaeili SA, Ba-
harlou R, Yousefi B, Haghmorad D. Exploring the immune-mod-
ulating properties of boswellic acid in experimental autoimmune
encephalomyelitis. APMIS, 2024; 132(6):452-464.

13. Upaganlawar A, Ghule B. Pharmacological activities of
Boswellia serrata Roxb.-mini review. Ethnobotanical leaflets,
20091;2009(6):10.

14. Ragab EA, Abd EI-Wahab MF, Doghish AS, Salama RM, Eis-
sa N, Darwish SF. The journey of boswellic acids from synthesis
to pharmacological activities. Naunyn-schmiedeberg’s Archives
of Pharmacology, 2024;397(3):1477-1504.

15. Sharma A, Chhikara S, Ghodekar S, Bhatia S, Kharya M, Ga-
jbhiye V, et al. Phytochemical and Pharmacological investigations
on Boswellia serrata. Pharmacognosy Reviews, 2009;3(5):206.

16. Vuddanda PR, Singh S, Velaga S. Boswellic acid—Medicinal
use of an ancient herbal remedy. Journal of Herbal Medicine,
2016;6(4):163-170.

17. Addisalem AB, Bongers F, Kassahun T, Smulders MJM.
Genetic diversity and differentiation of the frankincense tree
(Boswellia papyrifera (Del.) Hochst) across Ethiopia and impli-
cations for its conservation. Forest Ecology and Management,
2016;360:253-260.

18. Mathe C, Connan J, Archier P, Mouton M, Vieillescazes C.
Analysis of frankincense in archaeological samples by gas
chromatography-mass spectrometry. Annali di Chimica: Jour-
nal of Analytical, Environmental and Cultural Heritage Chemis-
try,2007;97(7):433-445.

19. Alam M, Khan H, Samiullah L, Siddique KM. A review on phy-
tochemical and pharmacological studies of Kundur (Boswellia
serrata Roxb ex Colebr.)-A Unani drug. Journal of Applied Phar-
maceutical Science, 2012;148-156.

20. Alam T, Khan SA, Najam L. Chemistry, Biological Activities,
and Uses of Resin of Boswellia serrata Roxb. In Gums, Resins
and Latexes of Plant Origin: Chemistry, Biological Activities and
Uses (pp. 1-43). Cham: Springer International Publishing; 2021.

21. Gerbeth K, Husch J, Fricker G, Werz O, Schubert-Zsilavecz
M, Abdel-Tawab M. In vitro metabolism, permeation, and brain
availability of six major boswellic acids from Boswellia serrata
gum resins. Fitoterapia,2013;84:99-106.

22. Sharma A, Gupta NK, Dixit VK. Complexation with phosphati-
dyl choline as a strategy for absorption enhancement of boswellic
acid. Drug delivery, 2010;17(8):587-595.

23. Nandan CD, Reshmi P, Uthaman S, Snima KS, Unni AKK, Ka-
math CR, et al. Therapeutic properties of boswellic acid nanopar-
ticles in prostate tumor—bearing BALB/c mice model. Journal of
Nanopharmaceutics and Drug Delivery,2013;1(1):30-37.

24. Pan YN, Liang XX, Niu LY, Wang YN, Tong X, Hua HM, et
al. Comparative studies of pharmacokinetics and anticoagu-

latory effect in rats after oral administration of Frankincense
and its processed products. Journal of ethnopharmacolo-
gy,2015;172:118-123.

25. Peng S, Song Z, Wang C, Liang D, Wan X, Liu Z, et al.
Frankincense vinegar-processing improves the absorption of
boswellic acids by regulating bile acid metabolism. Phytomedi-
cine,2022;98:153931.

26. Santucci C, Carioli G, Bertuccio P, Malvezzi M, Pastorino U,
Boffetta P, et al. Progress in cancer mortality, incidence, and sur-
vival: a global overview. European Journal of Cancer Prevention,
2020;29(5):367-381.

27. Chopra B, Dhingra AK, Dhar KL, Nepali K. Emerging role of
terpenoids for the treatment of cancer: A review. Mini Reviews in
Medicinal Chemistry, 2021;21(16):2300-2336.

28. Mashhadi Akbar Boojar M, Mashhadi Akbar Boojar M, Golmo-
hammad S. Overview of Silibinin anti-tumor effects. Journal of
Herbal Medicine, 2020;23:100375.

29. Sharma T, Jana S. Boswellic acids as natural anticancer med-
icine: Precious gift to humankind. Journal of Herbal Medicine,
2020;20:100313.

30. Hussain H, Ali I, Wang D, Hakkim FL, Westermann B, Rashan
L, et al. Boswellic acids: Privileged structures to develop lead
compounds for anticancer drug discovery. Expert Opinion on
Drug Discovery, 2021;16(8):851-867.

31. Suhail MM, Wu W, Cao A, Mondalek FG, Fung KM, Shih
PT, et al. Boswellia sacra essential oil induces tumor cell-specif-
ic apoptosis and suppresses tumor aggressiveness in cultured
human breast cancer cells. BMC complementary and alternative
medicine, 2011;11:1-14.

32. Park B, Sung B, Yadav VR, Cho SG, Liu M, Aggarwal BB.
Acetyl-11-keto-B-boswellic acid suppresses invasion of pan-
creatic cancer cells through the downregulation of CXCR4
chemokine receptor expression. International journal of cancer,
2011;129(1):23-33.

33. Thummuri D, Jeengar MK, Shrivastava S, Areti A, Yerra VG,
Yamjala S, et al. Boswellia ovalifoliolata abrogates ROS mediat-
ed NF-kB activation, causes apoptosis and chemosensitization
in Triple Negative Breast Cancer cells. Environmental Toxicology
and Pharmacology, 2014;38(1):58-70.

34. Bonucci M, Fioranelli M, Roccia MG, Nardo V, Carolina JA,
Lotti T. Use of Boswellia-based cream for prevention of adjuvant
radiotherapy skin damage in mammary carcinoma. Dermatologic
Therapy, 2016;29(6).

35. Ni X, Suhail MM, Yang Q, Cao A, Fung KM, Postier RG, et al.
Frankincense essential oil prepared from hydrodistillation of Bo-
swellia sacra gum resins induces human pancreatic cancer cell
death in cultures and in a xenograft murine model. BMC comple-
mentary and alternative medicine, 2012;12:1-14.

36. Becer E, Kabadayi H, Baser KHC, Vatansever HS. Boswellia
sacra essential oil manages colon cancer stem cells proliferation
and apoptosis: a new perspective for cure. Journal of Essential
Oil Research, 2021;33(1):53-62.

37. Syrovets T, Gschwend JE, Biichele B, Laumonnier Y, Zug-
maier W, Genze F, Simmet T. Inhibition of IkB kinase activity by
acetyl-boswellic acids promotes apoptosis in androgen-indepen-
dent PC-3 prostate cancer cells in vitro and in vivo. Journal of
Biological Chemistry, 2055;280(7):6170-6180.

38. Lu M, Xia L, Hua H, Jing Y. Acetyl-keto-B-Boswellic acid in-

duces apoptosis through a death receptor 5-mediated pathway
in prostate cancer cells. Cancer research, 2008;68(4):1180-1186.

39. Pang X, Yi Z, Zhang X, Sung B, Qu W, Lian X, et al. Ace-
tyl-11-keto-B-boswellic acid inhibits prostate tumor growth by sup-
pressing vascular endothelial growth factor receptor 2—mediated
angiogenesis. Cancer research, 2009;69(14):5893-5900.

40. Bichele B, Zugmaier W, Simmet T. Analysis of pentacyclic


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]

triterpenic acids from frankincense gum resins and related phy-
topharmaceuticals by high-performance liquid chromatography.
Identification of lupeolic acid, a novel pentacyclic triterpene. Jour-
nal of Chromatography B, 2003;791(1-2):21-30.

41. Wang, R., Wang, Y., Gao, Z., & Qu, X. (2014). The compar-
ative study of acetyl-11-keto-beta-boswellic acid (AKBA) and
aspirin in the prevention of intestinal adenomatous polyposis in
APCMin/+ mice. Drug Discoveries & Therapeutics, 8(1), 25-32.

42.Yadav VR, Prasad S, Sung B, Gelovani JG, Guha S, Krishnan
S, Aggarwal BB. Boswellic acid inhibits growth and metastasis of
human colorectal cancer in orthotopic mouse model by downreg-
ulating inflammatory, proliferative, invasive and angiogenic bio-
markers. International journal of cancer, 2012;130(9):2176-2184.

43. Ismail A, EI-Mahdy HA, Abulsoud Al, Sallam AAM, Eldeib MG,
Elsakka EG, et al. Beneficial and detrimental aspects of miRNAs
as chief players in breast cancer: a comprehensive review. Inter-
national Journal of Biological Macromolecules, 2023;224:1541-
1565.

44. Salama RM, Abbas SS, Darwish SF, Sallam AA, Elmongy NF,
El Wakeel SA. Regulation of NOX/p38 MAPK/PPARa pathways
and miR-155 expression by boswellic acids reduces hepatic inju-
ry in experimentally-induced alcoholic liver disease mouse mod-
el: novel mechanistic insight. Archives of pharmacal research,
2023;46(4):323-338.

45. Toden S, Okugawa Y, Buhrmann C, Nattamai D, Anguiano
E, Baldwin N, et al. Novel evidence for curcumin and boswellic
acid—induced chemoprevention through regulation of miR-34a
and miR-27a in colorectal cancer. Cancer Prevention Research,
2015;8(5):431-443.

46. Chashoo G, Singh SK, Sharma PR, Mondhe DM, Hamid A,
Saxena A, et al. A propionyloxy derivative of 11-keto-B-boswel-
lic acid induces apoptosis in HL-60 cells mediated through to-
poisomerase | & Il inhibition. Chemico-Biological Interactions,
2011;189(1-2):60-71.

47. Khan MA, Singh M, Khan MS, Najmi AK, Ahmad S. Caspase
mediated synergistic effect of Boswellia serrata extract in combi-
nation with doxorubicin against human hepatocellular carcinoma.
BioMed research international, 2014;2014(1):294143.

48. Siddiqui MA, Siddiqui HH, Mishra A, Usmani A. Epidemiology
of hepatocellular carcinoma. virus, 2018;18:19.

49. Utaisincharoen P, Tangthawornchaikul N, Ubol S, Chaisuri-
ya P, Sirisinha S. TNF-alpha induces caspase 3 (CPP 32) de-
pendent apoptosis in human cholangiocarcinoma cell line. The
Southeast Asian Journal of Tropical Medicine and Public Health,
2000;31:167-170.

50. Huang G, Yang J, Zhang L, Cao L, Zhang M, Niu X, et al. In-
hibitory effect of 11-carbonyl-beta-boswellic acid on non-small cell
lung cancer H446 cells. Biochemical and biophysical research
communications, 2018;503(4):2202-2205.

51. Qurishi Y, Hamid A, Sharma PR, Wani ZA, Mondhe DM, Singh
SK, et al. PARP cleavage and perturbance in mitochondrial mem-
brane potential by 3-a-propionyloxy-B-boswellic acid results in
cancer cell death and tumor regression in murine models. Future
Oncology, 2012;8(7):867-881.

52. Bhardwaj P, Kumar M, Dhatwalia SK, Garg ML, Dhawan DK.
Acetyl-11-keto-B-boswellic acid modulates membrane dynamics
in benzo (a) pyrene-induced lung carcinogenesis. Molecular and
Cellular Biochemistry, 2019;460:17-27.

53. Gong C, Li W, Wu J, Li YY, Ma Y, Tang LW. AKBA inhibits
radiotherapy resistance in lung cancer by inhibiting maspin meth-
ylation and regulating the AKT/FOXO1/p21 axis. Journal of Radi-
ation Research, 2023;64(1):33-43.

54. Park YS, Lee JH, Harwalkar JA, Bondar J, Safayhi H, Golubic
M. Acetyl-11-Keto-R-Boswellic acid (Akba) is cytotoxic for menin-
gioma cells and inhibits phosphorylation of the extracellular-signal
regulated kinase 1 and 2. Eicosanoids and Other Bioactive Lipids

ulSas g LLLBT slg>3020

in Cancer, Inflammation, and Radiation Injury, 2002; 5:387-393.

55. Gao R, Miao X, Sun C, Su S, Zhu Y, Qian D, et al. Frankin-
cense and myrrh and their bioactive compounds ameliorate the
multiple myeloma through regulation of metabolome profiling and
JAK/STAT signaling pathway based on U266 cells. BMC comple-
mentary medicine and therapies, 2020;20:1-13.

56. Sun MX, He XP, Huang PY, Qi Q, Sun WH, Liu GS, Hua J.
Acetyl-11-keto-B-boswellic acid inhibits proliferation and induces
apoptosis of gastric cancer cells through the phosphatase and
tensin homolog/Akt/cyclooxygenase-2 signaling pathway. World
Journal of Gastroenterology, 2020;26(38):5822.

57. Zhang Y, Duan RD. Boswellic acid inhibits expression of acid
sphingomyelinase in intestinal cells. Lipids in Health and Disease,
2009;8:1-8.

58. Mashhadi Akbar Boojar M, Mashhadi Akbar Boojar M, Golmo-
hammad S. Ceramide pathway: A novel approach to cancer
chemotherapy. Egyptian Journal of Basic and Applied Sciences,
2018;5(4):237-244.

59. Alizadeh J, da Silva Rosa SC, Weng X, Jacobs J, Lorzadeh
S, Ravandi A, et al. Ceramides and ceramide synthases in can-
cer: Focus on apoptosis and autophagy. European Journal of Cell
Biology, 2023;151337.

60. Mashhadi Akbar Boojar M. An overview of the cellular mech-
anisms of flavonoids radioprotective effects. Advanced Pharma-
ceutical Bulletin, 2020;10(1):13.

61. Upadhyay R, Perlow H, Thomas E, Beyer S, Raval R, Grecula
J. Role of Boswellia serrata in management of CNS radiation ne-
crosis after radiosurgery for brain metastases. Appl Radiat Oncol,
2023;1:38-41.

62. Conti S, Vexler A, Edry-Botzer L, Kalich-Philosoph L, Corn
BW, Shtraus N, et al. Combined acetyl-11-keto-B-boswellic acid
and radiation treatment inhibited glioblastoma tumor cells. PLoS
One, 2018;13(7):e0198627.

63. Efferth T, Oesch F. Anti-inflammatory and anti-cancer activities
of frankincense: Targets, treatments and toxicities. In Seminars in
cancer biology (Vol. 80, pp. 39-57). Academic Press.2022 .

64. Di Stefano V, Schillaci D, Cusimano MG, Rishan M, Rashan
L. In vitro antimicrobial activity of frankincense oils from Boswellia
sacra grown in different locations of the Dhofar region (Oman).
Antibiotics, 2020;9(4):195.

65. Siddiqui A, Shah Z, Jahan RN, Othman |, Kumari Y. Mecha-
nistic role of boswellic acids in Alzheimer’s disease: Emphasis on
anti-inflammatory properties. Biomedicine & Pharmacotherapy,
2021;144:112250.

66. Beghelli D, Isani G, Roncada P, Andreani G, Bistoni O, Ber-
tocchi M, et al. Antioxidant and ex vivo immune system regulatory
properties of Boswellia serrata extracts. Oxidative medicine and
cellular longevity, 2017;2017(1):7468064.

67. Cuaz-Pérolin C, Billiet L, Baugé E, Copin C, Scott-Algara D,
Genze F, et al. Antiinflammatory and antiatherogenic effects of
the NF-kB inhibitor acetyl-11-keto-B-boswellic acid in LPS-chal-
lenged ApoE~-/- mice. Arteriosclerosis, thrombosis, and vascular
biology, 2008;28(2):272-277.

68. Mehrzadi S, Tavakolifar B, Huseini HF, Mosavat SH, Heydari
M. The efficacy of Boswellia serrata gum resin for control of lipid
profile and blood glucose in diabetic patients. Iranian journal of
medical sciences, 2016;41(3 Suppl):S66.

69. Kidd BA, Wroblewska A, Boland MR, Agudo J, Merad M, Ta-
tonetti NP, et al. Mapping the effects of drugs on the immune sys-
tem. Nature biotechnology, 2016;34(1):47-54.

70. Behl T, Kumar K, Brisc C, Rus M, Nistor-Cseppento DC,
Bustea C, et al. Exploring the multifocal role of phytochemi-
cals as immunomodulators. Biomedicine & Pharmacotherapy,
2021;133:110959.

[


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html

[ Downloaded from jmciri.ir on 2025-11-14 ]

[ DOI: https://doi.org/10.22034/43.1.7 ]
=

Sl Sdgugy ilo s sld sy

71. Singh S, Khajuria A, Taneja SC, Johri RK, Singh J, Qazi GN.
Boswellic acids: A leukotriene inhibitor also effective through
topical application in inflammatory disorders. Phytomedicine,
2008;15(6-7):400-407.

72. Gupta A, Khajuria A, Singh J, Singh S, Suri KA, Qazi GN.
Immunological adjuvant effect of Boswellia serrata (BOS 2000)
on specific antibody and cellular response to ovalbumin in mice.
International immunopharmacology, 2011;11(8):968-975.

73. Beghelli D, Isani G, Roncada P, Andreani G, Bistoni O, Ber-
tocchi M, et al. Antioxidant and ex vivo immune system regulatory
properties of Boswellia serrata extracts. Oxidative medicine and
cellular longevity, 2017; 2017(1):7468064.

74. Ammon HPT. Modulation of the immune system by Bo-
swellia serrata extracts and boswellic acids. Phytomedicine,
2010;17(11):862-867.

75. Samala S, Veeresham C. Pharmacokinetic and pharmaco-
dynamic interaction of boswellic acids and andrographolide with
glyburide in diabetic rats: including its PK/PD modeling. Phyto-
therapy Research, 2016;30(3):496-502.

76. Kherouf A, Aouacheri O, Tichati L, Tebboub |, Kherouf M, Saka
S. Potential antioxidant properties and anti-diabetic and hepatic/
pancreatic protective effects of dietary Boswellia serrata gum res-
in powder against oxidative damage in streptozotocin-induced di-
abetic rats. Comparative Clinical Pathology, 2021;30(6):891-904.

77. Shehata, AM, Quintanilla-Fend L, Bettio S, Singh CB, Ammon
HPT. Prevention of multiple low-dose streptozotocin (MLD-STZ)
diabetes in mice by an extract from gum resin of Boswellia serrata
(BE). Phytomedicine, 2011;18(12):1037-1044.

78. Khan A, Khan |, Halim SA, Rehman NU, Karim N, Ahmad
W, et al. Anti-diabetic potential of B-boswellic acid and 11-ke-
to-B-boswellic acid: Mechanistic insights from computational
and biochemical approaches. Biomedicine & Pharmacotherapy,
2022;147:112669.

79. Eltahir HM, Fawzy MA, Mohamed EM, Alrehany MA, Shehata
AM, Abouzied MM. Antioxidant, anti-inflammatory and anti-fibrotic
effects of Boswellia serrate gum resin in CCl4-induced hepatotox-
icity. Experimental and therapeutic medicine, 2020;19(2):1313-
1321.

80. Zaitone SA, Barakat BM, Bilasy SE, Fawzy MS, Abdelaziz
EZ, Farag NE. Protective effect of boswellic acids versus pi-
oglitazone in a rat model of diet-induced non-alcoholic fatty
liver disease: influence on insulin resistance and energy ex-
penditure. Naunyn-Schmiedeberg’s Archives of Pharmacology,
2015;388:587-600.

81. Barakat BM, Ahmed HI, Bahr HI, Elbahaie AM. Protective Ef-
fect of Boswellic Acids against Doxorubicin-Induced Hepatotoxic-
ity: Impact on Nrf2/HO-1 Defense Pathway. Oxidative medicine
and cellular longevity, 2018;2018(1):8296451.

82. Chen LC, Hu LH, Yin MC. Alleviative effects from boswell-
ic acid on acetaminophen-induced hepatic injury. Biomedicine,
2016;6:1-8.

83. Kumar M, Singh G, Bhardwaj P, Dhatwalia SK, Dhawan DK.
Understanding the role of 3-O-Acetyl-11-keto-B-boswellic acid
in conditions of oxidative-stress mediated hepatic dysfunction
during benzo (a) pyrene induced toxicity. Food and Chemical
Toxicology, 2017;109:871-878.

84. Thabet NM, Abdel-Rafei MK, Moustafa EM. Boswellic acid
protects against Bisphenol-A and gamma radiation induced he-

patic steatosis and cardiac remodelling in rats: Role of hepatic
PPAR-0/P38 and cardiac Calcineurin-A/NFATc1/P38 pathways.
Archives of Physiology and Biochemistry, 2022;128(3):767-785.

85. Pelaia C, Paoletti G, Puggioni F, Racca F, Pelaia G, Canoni-
ca GW, Heffler E. Interleukin-5 in the pathophysiology of severe
asthma. Frontiers in physiology, 2019; 10:1514.

86. Liu Z, Liu X, Sang L, Liu H, Xu Q, Liu Z. Boswellic acid at-
tenuates asthma phenotypes by downregulation of GATA3 via
pSTATG inhibition in a murine model of asthma. International jour-
nal of clinical and experimental pathology, 2015;8(1):236.

87. Suther C, Devon L, Daddi L, Matson A, Panier H, Yuan H,
et al. Dietary Indian frankincense (Boswellia serrata) ameliorates
murine allergic asthma through modulation of the gut microbiome.
Journal of Functional Foods, 2022;97:105249.

88. Yugandhar P, Rao KM, Sengupta K. A novel herbal compo-
sition containing extracts of Boswellia serrata gum resin and Ae-
gle marmelos fruit alleviates symptoms of asthma in a placebo
controlled double-blind clinical study. Phytotherapy Research,
2018;32(1):140-150.

89. Togni S, Maramaldi G, Di Pierro F, Biondi M. A cosmeceuti-
cal formulation based on boswellic acids for the treatment of ery-
thematous eczema and psoriasis. Clinical, cosmetic and investi-
gational dermatology, 2014;321-327.

90. Belge K, Briick J, Ghoreschi K. Advances in treating psoriasis.
F1000prime reports, 2014;6.

91. Roda G, Chien Ng S, Kotze PG, Argollo M, Panaccione R,
Spinelli A, et al. Crohn’s disease. Nature Reviews Disease Prim-
ers, 2020;6(1):22.

92. De Souza HS, Fiocchi C. Immunopathogenesis of IBD: cur-
rent state of the art. Nature reviews Gastroenterology & hepatol-
ogy, 2016;13(1):13-27.

93. Gayathri B, Manjula N, Vinaykumar KS, Lakshmi BS, Bal-
akrishnan A. Pure compound from Boswellia serrata extract ex-
hibits anti-inflammatory property in human PBMCs and mouse
macrophages through inhibition of TNFa, IL-18, NO and MAP
kinases. International immunopharmacology, 2007;7(4):473-482.

94. Neurath MF. Targeting immune cell circuits and trafficking inin-
flammatory bowel disease. Nature immunology, 2019;20(8):970-
979.

95. Karima S, Aghamollaii V, Mahmoodi Baram S, Balenci L,
Lanctét KL, Kiss A, et al. Boswellic acids improve clinical cog-
nitive scores and reduce systemic inflammation in patients with
mild to moderate Alzheimer’s disease. Journal of Alzheimer’s Dis-
ease, 2023;94(1):359-370.

96. Abyadeh M, Gupta V, Paulo JA, Mahmoudabad AG, Shad-
far S, Mirshahvaladi S, et al. Amyloid-beta and tau protein be-
yond Alzheimer’'s disease. Neural Regeneration Research,
2024;19(6):1262-1276.

97. Haghaei H, Soltani S, Hosseini SA, Rashidi MR, Karima S.
Boswellic acids as promising leads in drug development against
Alzheimer’s disease. Pharmaceutical Sciences, 2020;27(1):14-
31.

98. Shasaltaneh MD, Naghdi N, Ramezani S, Alizadeh L, Riazi
GH. Protection of Beta Boswellic Acid against Streptozotocin-in-
duced Alzheimer's Model by Reduction of Tau Phosphorylation
Level and Enhancement of Reelin Expression. Planta Medica,
2022;88(05):367-379.


http://dx.doi.org/https://doi.org/10.22034/43.1.7
https://jmciri.ir/article-1-3325-fa.html
http://www.tcpdf.org

