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A\str[]t 

Rb_og[nic^ [lnblcncm (RA) cm [ ]blihc] [onicggoh_ ^cm_[m_ [ff_]ncha 
jlcg[lcfs nb_ dichnm, jli^o]cha ^cm]ig`iln, ch`f[gg[ncih, [h^ jin_hnc[ffs 
^[g[acha dichn ^_mnlo]ncih. Rb_og[nic^ [lnblcncm [ff_]nm j_ijf_ [ff [lioh^ 
nb_ qilf^, [h^ cnm jl_p[f_h]_ [h^ cgj[]n ^cff_l \s jf[]_. Tb_ Wilf^ H_[fnb 
Ola[hcm[ncih (WHO) _mncg[n_m nb[n 0.5% ni 1% i` nb_ afi\[f jijof[ncih b[m 
lb_og[nic^ [lnblcncm. Ti ^_]l_[m_ nb_ jlial_mmcih i` lb_og[nic^ [lnblcncm, 
^cm_[m_-gi^c`scha [hnc-lb_og[nc] g_^c][ncihm (DMARDm) mo]b [m 
g_nbinl_r[n_ [h^ mof`[m[f[tch_ [l_ om_^. TNF chbc\cnilm [h^ IL-6 chbc\cnilm 
[l_ nqi _r[gjf_m i` \cifiac] DMARDm nb[n n[la_n mj_]c`c] cggoh_ msmn_g 
]igjih_hnm. Nihmn_lic^[f [hnc-ch`f[gg[nils ^loam (NSAIDm) [h^ [h[fa_mc]m 
b_fj g[h[a_ j[ch [h^ ch`f[gg[ncih qbcf_ ]ilnc]imn_lic^m jlipc^_ mbiln-
n_lg l_fc_` ^olcha `f[l_m. Tl_[ng_hn mnl[n_ac_m [l_ n[cfil_^ ni nb_ ch^cpc^o[f, 

[h^ n[fecha qcnb [ b_[fnb][l_ _rj_ln cm _mm_hnc[f `il _ff_]ncp_ g[h[a_g_hn. 
H_l\[f nb_l[jc_m [l_ l_a[l^_^ ni iff_l [h [^p[hn[a_ ip_l mshnb_nc] 
jb[lg[]_onc][fm `il nb_ nl_[ng_hn i` lb_og[nic^ [lnblcncm ^o_ ni nb_cl 
h[nol[f [jjli[]b, jin_hnc[f msgjnig l_fc_`, bifcmnc] [jjli[]b ni b_[fnb, [h^ 
ch^cpc^o[fcm_^ nb_l[js jimmc\cfcnc_m. Hiq_p_l, m]c_hnc`c] ^[n[ mojjilncha nb_cl 
_ff_]ncp_h_mm cm mj[lm_ [h^ p[lc[\f_, [h^ nb_cl ko[fcns [h^ m[`_ns ][h p[ls. 
B_`il_ [^ijncha b_l\[f nb_l[jc_m [m j[ln i` [ nl_[ng_hn jf[h, cn cm ]lcnc][f ni 
]b_]e qcnb [ b_[fnb][l_ _rj_ln. B_][om_ i` nb_cl h[nol[f ]b_gc][fm qcnb [hnc-
ch`f[gg[nils [h^ [h[fa_mc] ]b[l[]n_lcmnc]m, g_^c]ch[f b_l\m g[s [c^ 
lb_og[nic^ [lnblcncm. Hiq_p_l, `olnb_l l_m_[l]b cm l_kocl_^ ni ^_n_lgch_ 
nb_cl _ffc][]s, m[`_ns, [h^ [jjlijlc[n_ [jjfc][ncih.  
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 Tb_ Ag_lc][h Ciff_a_ i` Rb_og[nifias jlijim_^ [ 
"nl_[n-ni-n[la_n" [jjli[]b ni RA nl_[ng_hn ch 2015, ch 
qbc]b nb_l[js cm n[la_n_^ ni []bc_p_ fiq ^cm_[m_ []ncpcns 

qcnb ^cm_[m_-gi^c`scha [hnc-lb_og[nc] g_^c][ncihm 
(DMARDm) il [^^cncih[f \cifiac] g_^c]ch_m (10). Tbcm 
mnl[n_as b[m \__h `ioh^ ni _hb[h]_ ion]ig_m `il RA 
j[nc_hnm, ch]fo^cha f_mm ^cm_[m_ []ncpcns, f_mm dichn ^[g[a_, 
[h^ al_[n_l jbsmc][f `oh]ncih (11). Tb_ DAS28 cm [ l_aof[lfs 
om_^ RA ^cm_[m_ []ncpcns g_nlc] nb[n n[e_m chni []]iohn nb_ 
hog\_l i` mil_, mqiff_h dichnm, ESR, [h^ nb_ j[nc_hn'm 
ip_l[ff [mm_mmg_hn i` ^cm_[m_ []ncpcns. A DAS28 p[fo_ i` 3.2 
moaa_mnm gcf^ ^cm_[m_ []ncpcns il l_gcmmcih, qb_l_[m [ 
m]il_ i` al_[n_l nb[h 5.1 ch^c][n_m mcahc`c][hn ^cm_[m_ 
[]ncpcns (12). Wbcf_ nb_l_ cm hi ]ol_ `il RA, _[lfs ^c[ahimcm 
[h^ nl_[ng_hn ][h b_fj mfiq ^cm_[m_ jlial_mmcih [h^ 
cgjlip_ j[nc_hn ion]ig_m. Ih [^^cncih ni jb[lg[]ifiac] 
nb_l[jc_m, hih-jb[lg[]ifiac] [jjli[]b_m mo]b [m 

_r_l]cm_, jbsmc][f nb_l[js, [h^ ^c_n[ls gi^c`c][ncihm g[s 
[fmi \_ \_h_`c]c[f `il g[h[acha RA msgjnigm [h^ 
cgjlipcha ko[fcns i` fc`_. Oh aicha l_m_[l]b chni nb_ 
j[nbia_h_mcm i` RA [h^ nb_ ^_p_fijg_hn i` h_q nl_[ng_hn 
mnl[n_ac_m iff_l bij_ `il cgjlip_^ ion]ig_m `il j[nc_hnm 
qcnb nbcm ]blihc] ]ih^cncih. Tb_ g[ch n[la_n i` RA nb_l[js 
cm ni l_^o]_ ch`f[gg[ncih [h^ j[ch, jl_m_lp_ dichn 
`oh]ncih, [h^ cgjlip_ nb_ j[nc_hn'm ip_l[ff ko[fcns i` fc`_ (2
-4). 

 Nihmn_lic^[f [hnc-ch`f[gg[nils ^loam (NSAIDm) 
ch]fo^cha c\ojli`_h [h^ h[jlir_h [l_ lionch_fs om_^ ni 
nl_[n ch`f[gg[ncih [m q_ff [m j[ch ch RA (2, 10). 
M_nbinl_r[n_ [h^ mof`[m[f[tch_ [l_ nqi ^cm_[m_-gi^c`scha 
[hnc-lb_og[nc] g_^c][ncihm nb[n [l_ lionch_fs 

[^gchcmn_l_^ ni ^_f[s nb_ ]iolm_ i` nb_ ^cm_[m_. Bcifiac] 
DMARDm [l_ [ alioj i` ^loam qbc]b ch]fo^_m chbc\cnilm i` 
nogil h_]limcm `[]nil [h^ chn_lf_oech-6 ni l_^o]_ 
ch`f[gg[ncih [h^ mfiq dichn ^[g[a_ ch RA (2, 10). 
Sig_ncg_m [ ]ig\ch[ncih i` nb_m_ nl_[ng_hnm g[s \_ 
h_]_mm[ls ni []bc_p_ ijncg[f l_mofnm. Tb_ om_ i` h[nol[f 
jli^o]nm ch nl[^cncih[f g_^c]ch_ b[m \__h a[chcha 
[nn_hncih ^o_ ni nb_cl jin_hnc[f b_[fnb \_h_`cnm. Tb_ 
]oll_hn mno^s bcabfcabnm mig_ ]iggih h[g_m, jf[hn 
`[gcfc_m, [h^ nb_ j[lnm om_^ \s jf[hnm [fiha qcnb nb_cl 
inb_l jbini[]ncp_ ]igjioh^m. Zingiber officinale (Gcha_l) 
\_fiham ni nb_ Zchac\_l[]_[_ `[gcfs, cm ]iggihfs om_^ `il 
RA ^o_ ni cnm ^c[lsfb_jn[hic^, Y[eo]bchih_ A, [h^ 
Pli[hnbi]s[hc^ch ]ihn_hn (13). Vitis vinifera (Eolij_[h 

qch_ al[j_) liinm ]ihn[ch l_mp_l[nlif [h^ b[p_ \__h om_^ 

`il p[lciom b_[fnb \_h_`cnm (14). Goaaof, ^_lcp_^ `lig nb_ 
aog l_mch i` Commiphora wightii, ]ihn[chm fsmimig[f 
_htsg_m [h^ cm ehiqh `il cnm [hnc-ch`f[gg[nils _ff_]nm 
(15). Withania somnifera jiq^_l ]ihn[chm qcnb[hifc^_ [h^ 
b[m \__h `ioh^ ni mojjl_mm nb_ ho]f_[l `[]nil-κB 
[]ncp[ncih (16). Bimq_ffc] []c^, jl_m_hn ch Boswellia serrata 
(Ih^c[h `l[hech]_hm_), b[m \__h mbiqh ni jin_hnc[n_ 
[jijnimcm, chbc\cn chp[mcih, [h^ [\ifcmb_ imn_i]f[mn 
a_h_mcm (17). Cbch_m_ qif`m\[h_, il Aconitum carmichaelii, 
]ihn[chm [fe[fic^m nb[n ][h b[p_ _ff_]nm ih nb_ ]_hnl[f 
h_lpiom msmn_g (18). Cchh[gih \[le (Cinnamomum cassia) 
]ihn[chm n_lj_hic^m, jb_hsfjlij[hic^m, [h^ b[m \__h 
om_^ `il p[lciom g_^c]ch[f joljim_m (19). 

 

M_tbi^ifiay 

S_[r]b str[t_ay 

W_ []]igjfcmb_^ _rn_hmcp_ m_[l]b_m []limm gofncjf_ 
^[n[\[m_m, ch]fo^cha Po\M_^, W_\ i` S]c_h]_, S]ijom, 
EMBASE, Cbch[ S]c_hnc`c] Jiolh[f D[n[\[m_ (VIP), [h^ W[h 
F[ha D[n[\[m_. Ih il^_l ni i\n[ch al_s fcn_l[nol_, q_ 
_rj[h^_^ iol m_[l]b ni ch]fo^_ Po\M_^ C_hnl[f [h^ Oj_h 
Gl_s. Nin[\fs, iol m_[l]b q[m hin ]ihmnl[ch_^ \s f[hao[a_ 
il jo\fc][ncih ^[n_. 

Stu^y s_f_]tcih ]rct_rc[ 

W_ ]bim_ [lnc]f_m nb[n `of`cff_^ nb_ `iffiqcha ]lcn_lc[: 

1. Tb_ chp_mnca[ncih i` b_l\[f l_g_^c_m [m [ nb_l[js 
n_]bhcko_ `il lb_og[nic^ [lnblcncm mbiof^ \_ nb_ `i]om i` 
nb_ mno^s. 

2. Sno^c_m ]igj[lcha nb_ _ffc][]s i` b_l\[f g_^c]ch_m ni 

inb_l nl_[ng_hn ]bic]_m mo]b [m ^cm_[m_-gi^c`scha [hnc-
lb_og[nc] ^loam (DMARDm), TNF chbc\cnilm, IL-6 chbc\cnilm, 
NSAIDm, [h[fa_mc]m, [h^ ]ilnc]imn_lic^m g[s \_ ch]fo^_^. 

3. Tb_ _ffc][]s, m[`_ns, msgjnig l_fc_`, [h^ bifcmnc] b_[fnb 
[jjli[]b i` b_l\[f nb_l[js `il lb_og[nic^ [lnblcncm mbiof^ 
\_ _p[fo[n_^ ch nb_ mno^s. 

Sno^c_m [^^l_mmcha nb_ h__^ `il [^^cncih[f l_m_[l]b ih nb_ 
_ffc][]s, m[`_ns, [h^ jlij_l om_ i` b_l\[f g_^c]ch_m ch nb_ 
nl_[ng_hn i` lb_og[nic^ [lnblcncm qcff [fmi \_ om_`of. 

Ih]fuscih ]rct_rc[ 

Tb_ _p[fo[ncih qcff chp_mnca[n_ nb_ om_ i` h[nol[f aii^m, 
hin[\fs b_l\[f l_g_^c_m, [m chn_lp_hncihm ch nb_ 
g[h[a_g_hn il nl_[ng_hn i` Rb_og[nic^ Alnblcncm. Ohfs 

mno^c_m chpifpcha bog[h mo\d_]nm, i` [hs [a_ il a_h^_l, 
qcff \_ []]_jn_^. Tb_ m_f_]n_^ l_m_[l]b qcff ch]fo^_ \inb 
]fchc][f nlc[fm [h^ i\m_lp[ncih[f mno^c_m. Tb_ _p[fo[ncih qcff 
fiie [n ion]ig_m fce_ _ffc][]s, m[`_ns, msgjnig [ff_pc[ncih, 
^cm_[m_ jlial_mmcih, [h^ [hs mc^_ _ff_]nm ]ihh_]n_^ qcnb 
nb_ om_ i` b_l\[f [ffc_m `il Rb_og[nic^ Alnblcncm. H_l\[f 

[ffc_m l[hacha `lig mchaf_ b_l\m ni b_l\[f ]ig\ch[ncihm qcff 
\_ ]ihmc^_l_^. Tb_ ]igjf_n_ l_pc_q m__em ni jlipc^_ 
mcahc`c][hn chmcabnm chni nb_ jin_hnc[f \_h_`cnm [h^ 
fcgcn[ncihm i` b_l\[f [ffc_m ch ]ihnliffcha Rb_og[nic^ 
Alnblcncm, [^^cha ni [ al_[n_l ehiqf_^a_ i` nb_cl `oh]ncih ch 
nb_ nl_[ng_hn i` nbcm ]ih^cncih \s [^b_lcha ni nb_m_ 
ch]fomcih ]lcn_lc[. 

Ex]fuscih ]rct_rc[ 

Dolcha nb_ ]igjf_n_ mno^s i` "H_l\[f Affc_m `il 
Rb_og[nic^ Alnblcncm: A Cigjl_b_hmcp_ R_pc_q i` N[nol[f 
Pli^o]nm," p[lciom _r]fomcih ]lcn_lc[ qcff \_ om_^ ni l_`ch_ 
nb_ m_f_]ncih jli]_mm. Ti l_n[ch nb_ l_pc_q'm l_f_p[h]_ [h^ 
[jjfc][ncih, mno^c_m nb[n ^i hin ]f_[lfs `i]om ih 
Rb_og[nic^ Alnblcncm [m nb_ n[la_n ]ih^cncih qcff \_ 
_fcgch[n_^. Nih-bog[h mno^c_m, ch]fo^cha [hcg[f [h^ ch 
pcnli _rj_lcg_hnm, qcff [fmi \_ _fcgch[n_^ \_][om_ nb_s 
g[s hin nl[hmf[n_ ^cl_]nfs ni bog[h [jjfc][ncihm. Ti 
_hmol_ ilcach[fcns [h^ gchcgcm_ l_^oh^[hn ^[n[, l_pc_q 
[lnc]f_m, g_n[-[h[fsm_m, msmn_g[nc] l_pc_qm, ][m_ l_jilnm, 
[h^ ][m_ m_lc_m qcff \_ _r]fo^_^. Nih-chn_lp_hncih[f 
l_m_[l]b, mo]b [m nbim_ nb[n ^i hin chpifp_ nb_ om_ i` 
b_l\[f [ffc_m [m Rb_og[nic^ Alnblcncm nb_l[jc_m qcff \_ 
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_r]fo^_^ `lig nb_ l_pc_q. Folnb_lgil_, mno^c_m ch]fo^cha 
mshnb_nc] g_^c][ncihm il hih-b_l\[f nb_l[jc_m qcff \_ 
[pic^_^ ch il^_l ni e__j nb_ `i]om ih h[nol[f cn_gm.  Tb_ 

l_pc_q qcff jlcilcncm_ mno^c_m qcnb moffc]c_hn ^[n[, [pic^cha 
nbim_ qcnb ch]igjf_n_ ion]ig_ l_jilncha. Uhjo\fcmb_^ 
mno^c_m, ]ih`_l_h]_ [\mnl[]nm, [h^ jimn_lm qcff [fmi \_ 
l_gip_^ ni _hmol_ nb_ [p[cf[\cfcns i` ]igjf_n_ [h^ 
^_n[cf_^ ^[n[. Sno^c_m b[pcha [ mcahc`c][hn lcme i` \c[m il 
g_nbi^ifiac][f `f[qm nb[n g[s d_ij[l^cm_ nb_ 
nlomnqilnbch_mm i` nb_ l_mofnm qcff [fmi \_ l_d_]n_^. Umcha 
nb_m_ _r]fomcih ]lcn_lc[, nb_ nbilioab l_pc_q m__em ni 
jlipc^_ [ mifc^ [h^ nlomnqilnbs [h[fsmcm i` l_f_p[hn mno^c_m 
ih b_l\[f [ffc_m [h^ nb_cl jin_hnc[f _ffc][]s ch Rb_og[nic^ 
Alnblcncm nb_l[js. 

K_ywir^ uscha `ir s_[r]b 

Sj_]c`c] e_sqil^m q_l_ oncfcm_^ ni ^cm]ip_l l_f_p[hn 
fcn_l[nol_ ^olcha nb_ m_[l]b `il nb_ `off l_pc_q. Tb_ g[dil 

e_sqil^m q_l_ "b_l\[f [ffc_m," "h[nol[f jli^o]nm," 
"Rb_og[nic^ Alnblcncm," "]igjl_b_hmcp_ l_pc_q," [h^ 
p[lc[ncihm i` nb_m_ n_lgm, mo]b [m "b_l\[f l_g_^c_m," 
"b_l\[f nb_l[jc_m," "b_l\[f chn_lp_hncihm," "RA," "h[nol[f 
l_g_^c_m," [h^ "b_l\[f g_^c]ch_." A^^cncih[f n_lgm fche_^ 
ni Rb_og[nic^ Alnblcncm [h^ b_l\[f nl_[ng_hnm qcff \_ 
ch]fo^_^, mo]b [m "b_l\[f mojjf_g_hnm," "b_l\[f 
`ilgof[ncihm," "nl[^cncih[f g_^c]ch_," "jbsninb_l[js," 
[h^ "b_l\[f _rnl[]nm." Tb_ ]ig\ch[ncih i` nb_m_ e_s n_lgm 
qcff [c^ ch nb_ c^_hnc`c][ncih i` l_f_p[hn l_m_[l]b ih nb_ om_ 
i` b_l\[f [ffc_m [h^ h[nol[f aii^m ch nb_ g[h[a_g_hn [h^ 
nl_[ng_hn i` Rb_og[nic^ Alnblcncm. 

R_sufts 

Tb_ Rif_ i` N[tur[f Pri^u]ts ch tb_ M[h[a_g_ht i` 

Rb_ug[tic^ Artbrctcs 

RA ][h mnlce_ [n [hs [a_, \on cn gimn nsjc][ffs [ff_]nm 
j_ijf_ \_nq__h nb_ [a_m i` 30 [h^ 50. Wig_h [l_ gil_ 
jlih_ nb[h g_h ni []kocl_ RA, qcnb [ `_g[f_-ni-g[f_ l[nci 
i` lioabfs 3:1 (2, 3). Rb_og[nic^ Alnblcncm (RA) cm [ 
jlial_mmcp_ ^cm_[m_ nb[n, c` f_ft ohnl_[n_^, ][h f_[^ ni 
^cm[\cfcns [h^ mbiln_h_^ fc`_ _rj_]n[h]s. Fca. 1 ^_jc]nm nb_ 
jlial_mmcih i` RA (2, 3, 8). E[lfs ^_n_]ncih [h^ nb_l[js [l_ 
]lcnc][f `il jl_p_hncha il gchcgcmcha dichn ^_n_lcil[ncih 
[h^ ch]l_[mcha fc`_ p[fo_ (2-4, 9). 

 Tb_ _nbhc] g_^c]ch[f msmn_g omcha p[lciom 
[solp_^c] jf[hnm cm [ jijof[l jl[]nc]_ ch Ih^c[. Tb_ n_lg 
V[n[ cm om_^ ni ^_hin_ lb_og[ncmg. Am ch RA dichnm [l_ 
[ff_]n_^, cn \_]ig_m m[h^bcp[n[ ch qbc]b m[h^bc g_[hm 

dichnm (20). Tb_ jf[hnm qcnb jin_hnc[f cggohigi^of[nils, 
[hnc-ch`f[gg[nils, [h^ _p_hno[ffs, [hnc-[lnblcnc] 
jlij_lnc_m [l_ om_^ `il g[h[acha RA (T[\f_ 1).  

 Sig_ g_nbi^m `il nl_[ncha RA [l_ ]ihmc^_l_^ 
oh]ihp_hncih[f [m Asolp_^[ mn[n_m nb_g ni \_ _ff_]ncp_ 
\on nb_l_ cm hin _hioab m]c_hnc`c] _pc^_h]_ ni mojjiln mo]b 
mn[n_g_hnm. Oh_ i` mo]b g_nbi^ cm svedna qbc]b ch]fo^_m 
mq_[ncha il b_[ncha. Ahinb_l gimn ]iggihfs [solp_^c] 
jl[]nc]_ cm snehana qbc]b g_[hm fo\lc][ncih (28). Tb_ 
fo\lc][ncih cm ]iggihfs ][ff_^ ‘[solp_^c] g[mm[a_’ ch 
qbc]b m_f_]n_^ icfm ni l_^o]_ `[ncao_ [h^ j[ch \s [ mj_]c`c] 
g[mm[acha n_]bhcko_. In b_fjm ch mncgof[ncha nb_ h_lpiom 
msmn_g [h^ jl_mmol_ jichnm [l_ nl_[n_^ (20). Tb_m_ [l_ hin 

Fca. 1. Tcg_fch_ ]b[ln ih Rb_og[nic^ [lnblcncm nl_[ng_hnm [h^ cggohifiac][f oj^[n_m. 
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mn[h^[l^ jl[]nc]_m, \on g[hs biom_bif^m `iffiq nb_g [m [ 
]omnig. C_ln[ch Asolp_^c] `ilgof[ncihm [l_ jijof[l qbc]b 
[l_ \_fc_p_^ ni b[p_ g_^c]ch[f jlij_lnc_m ch nl_[ncha RA. 
 Tb_s [l_ \_fc_p_^ ni ch]l_[m_ \i^s’m l_mcmn[h]_, 

^_f[s [acha, _hb[h]cha chn_ff_]n [h^ mnl_hanb. Bb[mg[ cm 
jl_j[l_^ \s gcrcha aoaaof qcnb hih-nirc] gch_l[f fce_ 
aif^, mcfp_l [h^ clih. In cm \_fc_p_^ ni b[p_ b_[fcha 
jlij_lnc_m. Dcff_l_hn R[m[s[h[m [l_ [fmi jl_j[l_^ \s 
gcmmcha jf[hn b_l\m ch ^cff_l_hn jlijilncihm (T[\f_ 2). 
Tb_m_ Asolp_^c] nl_[ng_hnm _ff_]ncp_fs ch^o]_ 
cggohifiac][f l_mjihm_ ch nb_ bog[h \i^s. Tb_ ]_ff 
mcah[ffcha fce_ NF-κB, ERK, j38 MAP ech[m_, [h^ JNK [l_ 
n[la_n_^. Tb_ B [h^ T ]_ffm [l_ jlifc`_l[n_^, [h^ ]sniech_m 

[l_ l_f_[m_^ ch l_mjihm_ ni nb_ ^cm_[m_ (29). 

 Pf[hnm b[p_ \__h om_^ ch nl[^cncih[f g_^c]ch_ `il 
nb_cl g_^c]ch[f jlij_lnc_m `il ]_hnolc_m (Fca. 2, 3). Tb_m_ 
jf[hnm ]ihn[ch \ci[]ncp_ ]igjioh^m nb[n [l_ \_h_`c]c[f `il 
bog[h b_[fnb. Sig_ g_^c]ch[f jf[hnm [fiha qcnb nb_cl 
\ci[]ncp_ ]igjioh^m [l_ ch]iljil[n_^ ch T[\f_ 3. 

 Cchh[gih (Cinnamomum cassia): Cchh[gih cm [ 
mjc]_ i\n[ch_^ `lig nb_ chh_l \[le i` Cinnamomum cassia, 
[ nl__ h[ncp_ ni Sionb_[mn Amc[. Tb_ \[le cm lc]b ch a[ffc] 
[]c^, jifsjb_hifm, n_lj_hic^m, jb_hsfjlij[hic^m, [h^ 
afs]imc^_m jimm_mm [hnc-ch`f[gg[nils [h^ [hncirc^[hn 
jlij_lnc_m. Cchh[gih b[m \__h mbiqh ni [g_fcil[n_ nb_ 
msgjnigm i` RA \s l_^o]cha ch`f[gg[ncih [h^ irc^[ncp_ 

mnl_mm (19, 30). 

 Tboh^_l Gi^ Vch_ (Tripterygium wilfordii): In b[m 
^_gihmnl[n_^ jligcmcha jin_hnc[f [m [ h[nol[f l_miol]_ 
`il nl_[ng_hn i` RA ^o_ ni cnm [hnc-ch`f[gg[nils, 
cggohigi^of[nils, [h^ [h[fa_mc] _ff_]nm. Tb_ []ncp_ 

]igjioh^m ch T. wilfordii, mo]b [m nlcjnifc^_ [h^ ]_f[mnlif, 
b[p_ \__h mbiqh ni _ff_]ncp_fs [ff_pc[n_ lb_og[nic^ 
[lnblcncm msgjnigm [h^ cgjlip_ dichn `oh]ncih ch \inb 
jl_]fchc][f [h^ ]fchc][f mno^c_m. Inm ]igjioh^m [l_ 

q[ll[hn_^, \on nbcm jf[hn b[m mbiqh al_[n jligcm_ [m [ 
jin_hnc[f [fn_lh[ncp_ il ]igjf_g_hn[ls nb_l[js `il 
lb_og[nic^ [lnblcncm j[nc_hnm (19, 31). 

 Gcha_l (Zingiber officinale): b[m \__h nl[^cncih[ffs 
om_^ `il cnm [hnc-ch`f[gg[nils [h^ [h[fa_mc] jlij_lnc_m. 
R_]_hn mno^c_m b[p_ l_jiln_^ nb[n acha_l, acha_l icf, [h^ 
cnm \ci[]ncp_ ]igjioh^m mo]b [m ^c[lsfb_jn[hic^, 
Y[eo]bchih_ A, n_lj_h_m, [h^ Pli[hnbi]s[hc^ch b[p_ 

mcahc`c][hn [hnc-[lnblcnc] jlij_lnc_m ip_l [hcg[f gi^_fm `il 
lb_og[nic^ [lnblcncm. Mil_ip_l, ]fchc][f mno^c_m b[p_ [fmi 
^_gihmnl[n_^ nb_ _ffc][]s i` acha_l ch l_^o]cha dichn j[ch, 
mq_ffcha, [h^ mncffh_mm ch lb_og[nic^ [lnblcncm j[nc_hnm. 
Gcha_l chbc\cnm p[lciom ch`f[gg[nils j[nbq[sm ^cl_]nfs 
chpifp_^ qcnb lb_og[nic^ [lnblcncm, mo]b [m nb_ NF-κB [h^ 
MAPK mcah[fcha j[nbq[sm, nbom jlipc^cha [ jin_hnc[f 
nb_l[j_onc] ijncih `il g[h[acha nb_ msgjnigm i` 
lb_og[nic^ [lnblcncm. A mno^s `ioh^ nb[n n[echa acha_l 
mojjf_g_hnm `il 3 gihnbm mcahc`c][hnfs l_^o]_^ f_p_fm i` 
]_ln[ch ch`f[gg[nils g[le_lm ch j[nc_hnm qcnb RA (32-34). 

 Poljf_ qcffiq (Salix purpurea): In cm nb_ jin_hnc[f [m 
[ h[nol[f l_miol]_ `il nb_ nl_[ng_hn i` [lnblcncm [h^ 
lb_og[ncmg ^o_ ni cnm [hnc-ch`f[gg[nils, [h[fa_mc], [h^ 

[hncirc^[hn jlij_lnc_m. Tb_ []ncp_ ]igjioh^m ch joljf_ 
qcffiq, mo]b [m m[fc]ch [h^ m[fc]sfc] []c^, b[p_ \__h mbiqh 
ni _ff_]ncp_fs [ff_pc[n_ [lnblcncm msgjnigm [h^ cgjlip_ 
dichn `oh]ncih ch \inb jl_]fchc][f [h^ ]fchc][f mno^c_m. 
Poljf_ qcffiq b[m mbiqh jligcmcha jin_hnc[f [m [ h[nol[f 
[fn_lh[ncp_ il ]igjf_g_hn[ls nb_l[js `il [lnblcncm [h^ 

S. Ni. N[g_ i` tb_ jf[ht 

R_acih[f 

h[g_ 
(f[hau[a_) 

T_xt g_htcih_^ (Ayurv_^[/
sc^^b[) 

Pb[rg[]ifiac][f []tcih  (ihfy 
wrt RA ir ch`f[gg[tcih) 

R_`_r_h]_ 

1. Boswellia serrata 
S[f[c aoaaof 

(Hch^c) 
Somblcn[ S[gbcn[ n_rnm, Cb[el[ 

S[gbcn[ 

R_^o]cha dichn j[ch, cllcn[ncih, [h^ 
mncffh_mm, chbc\cn jli-ch`f[gg[nils 

]sniech_m 
(21) 

2. Allium sativum 
V_ffoffc 

(M[f[s[f[g) 
Somblcn[ S[gbcn[ n_rnm, Cb[el[ 

S[gbcn[ 

R_^o]_ `[ncao_, cgjlip_g_hnm i` 
j_lcjb_l[f ]cl]of[ncih, [hnc-

irc^[ncp_ [h^ [hnc-ch`f[gg[nils 
_ff_]nm 

(22, 23) 

3. Zingiber officinale 
A^l[e[ 

(S[hmelcn) 
Somblcn[ S[gbcn[ n_rnm, Cb[el[ 

S[gbcn[ 
T[la_n NF-κB [h^ MAPK mcah[ffcha (24-26) 

4. Ricinus communis 
Al[h^c K[[ T_f 

(Hch^c) 
Somblcn[ S[gbcn[ n_rnm, Cb[el[ 

S[gbcn[ 
Ahnc-ch`f[gg[nils, [hncnblig\c] 

[h^ [hnc-[nb_lia_hc], 
(27) 

5. Withania somnifera 
Ambq[a[h^b[ 

(B_ha[fc) 

Somblcn[ S[gbcn[ n_rnm, Cb[el[ 

S[gbcn[ 

Ahnc-ch`f[gg[nils [h^ cggoh_-

gi^of[nils _ff_]nm 
(16) 

T[\f_ 1. Pf[hnm g_hncih_^ ch ]f[mmc][f Ih^c[h T_rnm `il g[h[a_g_hn i` RA. 

S. 
Ni. 

N[g_ i` tb_ 
`irguf[tcih 

N[g_ i` tb_ jf[ht 
chvifv_^ ch `irguf[tcih 

T_xt g_htcih_^ 
(Ayurv_^[/sc^^b[) 

Pb[rg[]ifiac][f []tcih R_`_r_h]_ 

1. R[m[s[h[ 
Ambq[a[h^b[, Rc]chom 

]iggohcm, aoaaof 

Somblcn[ S[gbcn[ n_rnm, 

Cb[el[ S[gbcn[ 

T[la_ncha NF-κB, ERK, 

j38 MAP ech[m_, [h^ JNK 
(29) 

2. Bb[mg[ Goaaof Cb[el[ S[gbcn[ 
Ehb[h]_ Tb1 ]sniech_, B 
[h^ T ]_ff jlifc`_l[ncih 

(29) 

T[\f_ 1. Pf[hnm g_hncih_^ ch ]f[mmc][f Ih^c[h T_rnm `il g[h[a_g_hn i` RA. 
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lb_og[ncmg j[nc_hnm, \on `olnb_l l_m_[l]b cm h__^_^ ni 
`offs oh^_lmn[h^ cnm m[`_ns [h^ _ffc][]s (18). 

 Bf[]e hcabnmb[^_ (Solanum nigrum Lchh): A 
g_^c]ch[f jf[hn nb[n b[m mbiqh jligcmcha jin_hnc[f ch nb_ 
nl_[ng_hn i` p[lciom ^cm_[m_m, ch]fo^cha lb_og[nic^ 
[lnblcncm, ^o_ ni cnm [hnc-ch`f[gg[nils [h^ [h[fa_mc] 
jlij_lnc_m. Tb_ []ncp_ ]igjioh^m ch S. nigrum, mo]b [m 
mif[mi^ch_ [h^ mif[hch_, b[p_ \__h mbiqh ni jimm_mm [hnc-
ch`f[gg[nils, [hncirc^[hn, [h^ cggohigi^of[nils 
_ff_]nm, qbc]b g[s b_fj [ff_pc[n_ msgjnigm i` lb_og[nic^ 
[lnblcncm (35). 

 Eolij_[h Wch_ Gl[j_ (Vitis vinifera): Tb_ ofnl[mihc] 
_rnl[]ncih i` Vitis vinifera liinm ]ihn[chm l_mp_l[nlif, [ 
jifsjb_hifc] ]igjioh^ ehiqh `il cnm [hncirc^[hn, [hnc-
][h]_l, [h^ [hnc-ch`f[gg[nils jlij_lnc_m. R_mp_l[nlif b[m 
mbiqh jligcmcha l_mofnm ch [g_fcil[ncha nb_ msgjnigm i` 
lb_og[nic^ [lnblcncm \s mojjl_mmcha nb_ jli^o]ncih i` 

ch`f[gg[nils ]sniech_m [h^ l_aof[ncha cggoh_ l_mjihm_ 
(14, 36). 

 Goaaof (Commiphora wightii): Goaaof, [fmi ehiqh 
[m Commiphora wightii, cm [ nl__ nb[n jli^o]_m [ l_mchiom 
aog qcnb [hnc-ch`f[gg[nils jlij_lnc_m. Tb_ aog l_mch 

]ihn[chm [ fsmimig[f _htsg_ nb[n jimm_mm_m [hnc-
ch`f[gg[nils jlij_lnc_m, g[echa cn [h _ffc]c_hn l_g_^s `il 
RA [h^ inb_l ]blihc] ^cm_[m_m (15). 

 Ambq[a[h^b[ (Withania somnifera): Ambq[a[h^b[ 
cm [ jijof[l b_l\ ch Asolp_^c] g_^c]ch_ nb[n b[m \__h 
nl[^cncih[ffs om_^ ni nl_[n [ p[lc_ns i` [cfg_hnm, ch]fo^cha 
lb_og[nic^ [lnblcncm. Tb_ liin jiq^_l i` nb_ jf[hn 
]ihn[chm nb_ fsmimig[f _htsg_, Wcnb[hifc^_, qbc]b b[m 

\__h mbiqh ni jimm_mm [hnc-ch`f[gg[nils [h^ cggoh_-
gi^of[nils _ff_]nm, g[echa cn [ jligcmcha nl_[ng_hn 
ijncih `il lb_og[nic^ [lnblcncm (16, 37). 

 Ih^c[h Fl[hech]_hm_ (Boswellia serrata): Ih^c[h 
Fl[hech]_hm_, [fmi ehiqh [m Boswellia serrata, cm [ nl__ 
nb[n jli^o]_m [ l_mchiom _rnl[]n qcnb [hnc-ch`f[gg[nils 

jlij_lnc_m. Tb_ _rnl[]n ]ihn[chm \imq_ffc] []c^m, qbc]b 
b[p_ \__h mbiqh ni jimm_mm jin_hn [hnc-ch`f[gg[nils 
_ff_]nm [h^ chbc\cn nb_ mshnb_mcm i` jli-ch`f[gg[nils 
]sniech_m. Boswellia serrata _rnl[]n b[m [fmi mbiqh 
jligcmcha l_mofnm ch l_^o]cha dichn ^cm]ig`iln [h^ 
cllcn[ncih ch lb_og[nic^ [lnblcncm j[nc_hnm (17, 38, 39). 

 Cbch_m_ Wif`m\[h_ (Aconitum 
carmichaelii): Aconitum carmichaelii, ]iggihfs ehiqh [m 
Cbch_m_ qif`m\[h_, cm [ jicmihiom jf[hn nl[^cncih[ffs om_^ 
ch Cbch_m_ g_^c]ch_ ni nl_[n lb_og[nic^ [lnblcncm. Tb_ 
jf[hn ]ihn[chm [fe[fic^m nb[n b[p_ \__h mbiqh ni jimm_mm 
[hnc-ch`f[gg[nils [h^ [h[fa_mc] _ff_]nm. Hiq_p_l, ][oncih 
mbiof^ \_ _r_l]cm_^ qb_h omcha nbcm jf[hn, [m cn ][h \_ 
nirc] ch bcab ^im_m (18). 

 Tolg_lc] (Curcuma longa) cm [ jijof[l b_l\[f [ffs 
`il RA [h^ b[m \__h `ioh^ ni b[p_ [hnc-ch`f[gg[nils 
jlij_lnc_m (7). Tolg_lc] ]ihn[chm [ ]igjioh^ ][ff_^ 
]ol]ogch, qbc]b b[m \__h mbiqh ni chbc\cn ch`f[gg[nils 
g_^c[nilm [h^ l_^o]_ irc^[ncp_ mnl_mm ch nb_ \i^s (8, 40). 

 Boswellia serrata cm [hinb_l b_l\ nb[n b[m \__h 
nl[^cncih[ffs om_^ ni nl_[n ch`f[gg[nils ]ih^cncihm, 
ch]fo^cha RA. Tb_ l_mch i` nbcm jf[hn ]ihn[chm ]igjioh^m 
nb[n b[p_ \__h mbiqh ni b[p_ [hnc-ch`f[gg[nils [h^ 
[h[fa_mc] jlij_lnc_m. Sig_ mno^c_m b[p_ `ioh^ nb[n 
cnm mojjf_g_hnm g[s \_ _ff_]ncp_ ch l_^o]cha dichn j[ch [h^ 
mncffh_mm ch j[nc_hnm qcnb RA (41). D_pcf'm ]f[q 
(Harpagophytum procumbens) cm [hinb_l b_l\ nb[n g[s \_ 
\_h_`c]c[f `il RA. D_pcf'm ]f[q ]ihn[chm ]igjioh^m nb[n 

b[p_ [hnc-ch`f[gg[nils [h^ [h[fa_mc] jlij_lnc_m [h^ b[m 
\__h `ioh^ ni l_^o]_ j[ch [h^ cgjlip_ gi\cfcns ch 
j[nc_hnm qcnb RA (8, 42). 

Fca. 2. Sig_ jf[hnm b_fj`of ch nb_ nl_[ng_hn i` Rb_og[nic^ [lnblcncm.  
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 Tb_ ]lo^_ Aloe vera a_f mbiqm nb_ jin_hnc[f ijncih 
`il lb_og[nic^ [lnblcncm \[m_^ ih cnm [hnc-ch`f[gg[nils 
[h^ cggohigi^of[nils _ff_]nm, [m i\m_lp_^ ch \inb 
bog[h [h^ l[n ]fchc][f j[l[g_n_lm (46). V[lciom []ncp_ 
]igjioh^m q_l_ l_jiln_^ ch C[n'm ]f[q (Uncaria 
tomentosa), ch]fo^cha [fe[fic^m, `f[pihic^m, [h^ n[hhchm, 
[h^ nb_cl jin_hnc[f \_h_`cnm ch nl_[ncha p[lciom b_[fnb 
]ih^cncihm mo]b [m ch`f[gg[ncih, [lnblcncm, ][h]_l, pcl[f 
ch`_]ncihm, [h^ cgjlipcha cggoh_ `oh]ncih (38). C[n'm ]f[q 
b[m [ \li[^ l[ha_ i` nb_l[j_onc] [jjfc][ncihm [h^ b[m 
\__h nl[^cncih[ffs om_^ `il ]_hnolc_m ch P_lopc[h `ife 
g_^c]ch_ (38). 

 F_hh_f (Foeniculum vulgare) b[m \__h nl[^cncih[ffs 
om_^ `il p[lciom g_^c]ch[f joljim_m mo]b [m ^ca_mncp_ [h^ 
l_mjcl[nils ^cmil^_lm, g_hmnlo[f [h^ f[]n[ncih jli\f_gm, [h^ 
[m [ a[f[]n[aiao_. Tb_ g[dil jbsni]b_gc][fm jl_m_hn ch 
F_hh_f [l_ pif[ncf_ icfm, `f[pihic^m, ]iog[lchm, [h^ jb_hifc] 
[]c^m. Tb_ pif[ncf_ icf cm nb_ g[ch \ci[]ncp_ ]ihmncno_hn [h^ 
]ihn[chm g[chfs [h_nbif_, `_h]bih_, [h^ _mnl[aif_ (8). 
F_hh_f _rbc\cnm p[lciom jb[lg[]ifiac][f []ncpcnc_m mo]b [m 
[hncirc^[hn, [hnc-ch`f[gg[nils, [hncgc]li\c[f, [hnc^c[\_nc], 
[hnc][h]_l, [h^ h_olijlin_]ncp_ []ncpcnc_m. In [fmi mbiqm 
\_h_`c]c[f _``_]nm ih nb_ ^ca_mncp_ [h^ l_mjcl[nils msmn_gm 
[h^ b[m _mnlia_hc] [h^ f[]nia_hc] _``_]nm (8). 

Fca. 3. M_^c]ch[f jf[hnm [h^ nb_cl jbsni[]ncp_ ]igjioh^m, om_`of `il nb_ nl_[ng_hn i` Rb_og[nic^ Alnblcncm. 

S. Ni Ciggih N[g_ Pf[ht sj_]c_s P[rt us_^ M[dir Pbyti []tcv_ ]igjiuh^ R_`_r_h]_s 

 1 Gcha_l Zingiber officinale Rbctig_m 
Dc[lsfb_jn[hic^,Y[eo]bchih_ A, 
Pli[hnbi]s[hc ĉh, Gcha_lif [h  ̂

n_lj_h_m 
(13, 33, 34) 

 2 Eolij_[h qch_ 
Gl[j_ 

Vitis vinifera Riinm R_mp_l[nlif (14, 36) 

 3 Goaaof Commiphoramukul Tlohe Lsmimimig[f _htsg_ (15) 

 4 Ambq[a[h^b[ Withania somnifera Riin Wcnb[hifc^_ (16, 37) 

 5 Ih^c[h 
`l[hech]_hm_ 

Boswellia serrata Tlohe Bimq_ffc] []c^ (41, 43) 

 6 Cbch_m_ 
qif`m\[h_ 

Aconitum carmichaelii 
D_\_[or 

To\_liom liin Afe[fic^m (18) 

 7 Cchh[gih Cinnamomum cassia Pl_mf B[le 
T_lj_hic^, 

Pb_hsfjlij[hic^m, afs]imc^_m 
(19, 30) 

 8 Tboh^_l Gi^ Vch_ Tripterygium wilfordii Riinm Tlcjnifc^_ (31, 44) 

 9 Wbcn_ Wcffiq Salix alba L_[p_m \[le S[fc]ch (17) 

 10 Bf[]e Ncabnmb[^_ Solanum nigrum S__^m Sif[hch_ (35) 

 11 D_pcf'm Cf[q Harpagophytum 
procumbens 

To\_lm Riinm H[lj[aimc^_ (42, 45) 

 12 Tolg_lc] Curcuma longa Rbctig_m Col]ogch (7, 40) 

 13 Afi_ Aloe vera L_[p_m Afich (46) 

 14 C[n'm Cf[q Uncaria tomentosa B[le Uh][lchc] []c^ (38) 

 15 Ambq[a[h^b[ Withania somnifera Riinm Wcnb[hifc^_ A (39) 

 16 F_hh_f Foeniculum vulgare S__^m Ah_nbif_ (8) 

 17 M[lcdo[h[ Cannabis sativa L_[p_m C[hh[\c^cif (47) 

T[\f_ 3. Sig_ g_^c]ch[f jf[hnm [h^ nb_cl []ncp_ ]igjioh^m oncfct_^ `il RA nl_[ng_hn. 

https://plantsciencetoday.online


158 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

 M[lcdo[h[ (Cannabis sativa L.) cm [ p_lm[ncf_ 
g_^c]ch[f jf[hn nb[n b[m \__h om_^ `il p[lciom joljim_m 
nblioabion bcmnils. Inm nb_l[j_onc] jin_hnc[f b[m \__h 

^_gihmnl[n_^ nblioab hog_liom m]c_hnc`c] mno^c_m, [h^ cn 
]ihncho_m ni a[ch []]_jn[h]_ [m [ f_acncg[n_ `ilg i` 
g_^c]ch_. Wcnb nb_ aliqcha chn_l_mn ch ][hh[\cm l_m_[l]b, 
nb_l_ cm [ h__^ `il `olnb_l _rjfil[ncih i` cnm jin_hnc[f 
[jjfc][ncihm, [m q_ff [m ]ihncho_^ _ffilnm ni [^^l_mm 
l_aof[nils [h^ f_a[f cmmo_m mollioh^cha cnm om_ (47-49). 
T[\f_ 4 mbiqm p[lciom jbsni]b_gc][f ]igjioh^ [h^ nb_cl 
l_aof[nils j[nbq[sm l_f[n_^ ni ch`f[gg[ncih. 
Pbsni]b_gc][f ]igjioh^m [l_ h[nol[ffs i]]ollcha jf[hn-
\[m_^ ]igjioh^m nb[n jimm_mm nb_l[j_onc] jlij_lnc_m, 
ch]fo^cha [hnc-ch`f[gg[nils _ff_]nm. Tb_ `clmn ]igjioh^ 
fcmn_^ cm [ gcrnol_ i` m_p_l[f jbsni]b_gc][fm, ch]fo^cha 
^c[lsfb_jn[hic^, s[eo]bchih_ A, jli[hnbi]s[hc^ch, 
acha_lif, [h^ n_lj_h_m. Tb_m_ ]igjioh^m b[p_ \__h 

`ioh^ ni chbc\cn COX-1 [h^ COX-2, qbc]b [l_ _htsg_m nb[n 
jf[s [ e_s lif_ ch nb_ `ilg[ncih i` jlimn[af[h^chm [h^ 
mojjl_mm f_oeinlc_h_m, qbc]b [l_ ch`f[gg[nils g_^c[nilm 
(50). 

 R_mp_l[nlif, [hinb_l ]igjioh^ fcmn_^, []ncp[n_m nb_ 

SIRT1 j[nbq[s. SIRT1 cm [ jlin_ch nb[n b[m \__h [mmi]c[n_^ 
qcnb g[hs \_h_`c]c[f _ff_]nm, ch]fo^cha nb_ gi^of[ncih i` 
ch`f[gg[ncih (51). Goaaof mn_lif chbc\cnm jli-ch`f[gg[nils 
mcah[fm [h^ NF-κ\ (Tl[hm]lcjncih `[]nil), qbc]b jf[sm [ 
]_hnl[f lif_ ch l_aof[ncha nb_ cggoh_ l_mjihm_ ni ch`_]ncih 
[h^ ch`f[gg[ncih (52). Wcnb[hifc^_ ^i]em nb_ COX-2 []ncp_ 
mcn_m, nb_l_\s jl_p_hncha nb_ `ilg[ncih i` ch`f[gg[nils 
g_^c[nilm (53). Bimq_ffc] []c^ chbc\cnm 5-LOX `ilg[ncih, 
qbc]b cm [hinb_l _htsg_ chpifp_^ ch nb_ `ilg[ncih i` 

ch`f[gg[nils g_^c[nilm (52). 

 Fotc fcjc^-mifo\f_ [fe[fic^m fiq_l nb_ _rjl_mmcih i` 
TNF- α, IL-6, COX-2, [h^ NF-κ\mcah[fcha j[nbq[sm, qbc]b 
[l_ [ff chpifp_^ ch ch`f[gg[ncih (54). T_lj_hic^m, 

jb_hsfjlij[hic^m, [h^ afs]imc^_m chbc\cn gPGES-1, [h 
_htsg_ nb[n jli^o]_m jlimn[af[h^ch E2, [ jli-
ch`f[gg[nils g_^c[nil (55). S[fc]ch gi^of[n_m nb_ Nl`2-

HO-1-ROS j[nbq[s, qbc]b cm chpifp_^ ch irc^[ncp_ mnl_mm 
[h^ ch`f[gg[ncih (56). Sif[hch_ mojjl_mm_m nb_ 
_rjl_mmcih i` cNOS, COX2, [h^ PGE2, qbc]b [l_ [ff chpifp_^ 
ch nb_ ch`f[gg[nils l_mjihm_ (57). H[lj[aimc^_ ^_]l_[m_m 
nb_ _rjl_mmcih i` TNF- α [h^ ICAM-1 gRNA, qbc]b cm 
chpifp_^ ch ch`f[gg[ncih [h^ nb_ cggoh_ l_mjihm_ (58). 
Col]ogch b[m \__h `ioh^ ni [ff_pc[n_ CIA-g_^c[n_^ 
ch`f[gg[ncih [h^ mshipc[f bsj_ljf[mc[ (59). Afich chbc\cnm 
l_]_jnil []ncp[nilm i` ho]f_[l `[]nil e[jj[-, qbc]b b[p_ [h 
cgj[]n ih \ih_ l_miljncih [h^ ch`f[gg[ncih (60). 
C[hh[\c^cif chbc\cnm ch`f[gg[nils g_^c[nilm (61). 
Pohc][f[ach l_^o]_m TNF-[fjb[ [h^ inb_l jli-
ch`f[gg[nils ]igjioh^m (62). Cchh[g[f^_bs^_ chbc\cnm 
nb_ PI3/AKT mcah[ffcha j[nbq[s, qbc]b cm chpifp_^ ch 

ch`f[gg[ncih [h^ ]_ff aliqnb (63). 

 

Dcs]usscih 

Tb_ nb_l[js i` lb_og[nic^ [lnblcncm (RHA) qcnb m_p_l[f 
jbsni]b_gc][fm [h^ g_^c]ch[f jf[hnm b[m mbiqh 

_h]iol[acha ion]ig_m ch l_]_hn s_[lm. A^^cncih[ffs, nb_ 
gimn jijof[l `ilgm i` b_l\[f [h^ honlcncih[f g[h[a_g_hn 
^i hin ^cmjf[s nb_ m[g_ f_p_fm i` nirc]cns [m nl[^cncih[f 
nb_l[js g_nbi^m. A mcahc`c][hn jilncih i` ]oll_hn l_m_[l]b 
cm `i]om_^ ih nb_ c^_hnc`c][ncih, cmif[ncih, [h^ 
]b[l[]n_lct[ncih i` []ncp_ jlch]cjf_m `lig ]lo^_ _rnl[]nm i` 
q_ff-ehiqh g_^c]ch[f b_l\m, `l_ko_hnfs ip_lfiiecha nb_ 
jimmc\cfcns nb[n nb_ jin_hn msh_lacmg i` gofncjf_ 
]ihmncno_hnm jl_m_hn ch nb_ ]lo^_ ^loa g[s jlip_ gil_ 

jin_hn [h^ _ff_]ncp_ nb[h [hs mchaf_ jolc`c_^ ]igjioh^ 
[h^ g[s b_fj ni gcnca[n_ nb_ nirc] _ff_]nm i` ch^cpc^o[f 
]ihmncno_hnm. 

Sf.Ni. Pbyti]b_gc][f ]igjiuh^ R_auf[tiry j[tbw[y R_`_r_h]_ 

 1 

Dc[lsfb_jn[hic^, 

Y[eo]bchih_ A, 

Pli[hnbi]s[hc^ch, Gcha_lif [h^ n_lj_h_m 

Ihbc\cnm COX-1, COX-2 [h^ mojjl_mm f_oeinlc_h_m (50) 

 2 R_mp_l[nlif A]ncp[ncih i` SIRT1 j[nbq[s 
(51) 

  

 3 Goaaofmn_lif 
Ihbc\cn jli-ch`f[gg[nils mcah[fm [h^ NF-κ\(Tl[hm]lcjncih 

`[]nil) 
(52) 

 4 Wcnb[hifc^_ Di]e nb_ COX-2 []ncp_ mcn_m (53) 

 5 Bimq_ffc] []c^ Ihbc\cn 5-LOX `ilg[ncih (52) 

 6 Fotc fcjc^ mifo\f_ [fe[fic^m 
Liq_l nb_ _rjl_mmcih i` TNF- α, IL-6, COX-2 [h^ NF-κ\ 

mcah[ffcha j[nbq[s 
(54) 

 7 
T_lj_hic^, 

Pb_hsfjlij[hic^m, afs]imc^_m 
gPGES-1 chbc\cnil (55) 

 8 S[fc]ch Nl`2-HO-1-ROS j[nbq[s gi^of[ncih (56) 

 9 Sif[hch_ Sojjl_mmcih i` cNOS, COX2 [h^ PGE2 (57) 

 10 H[lj[aimc^_ D_]l_[m_m nb_ _rjl_mmcih i` TNF- α [h^ ICAM-1 gRNA (58) 

 11 Col]ogch Aff_pc[n_^ CIA g_^c[n_^ ch`f[gg[ncih, mshipc[f bsj_ljf[mc[ (59) 

 12 Afich Sojjl_mm_m l_]_jnil []ncp[nil i` ho]f_[l `[]nil e[jj[-β (60) 

 13 C[hh[\c^cif Ihbc\cncih i` ch`f[gg[nils g_^c[nilm 
  

(61) 

 14 Pohc][f[ach R_^o]ncih i` TNF-[f`[ [h^ jli ch`f[gg[nils ]igjioh^m (62) 

 15 Cchh[g[f^_bs^_ Ihbc\cncih i` PI3/AKT mcah[fcha j[nbq[s (63) 

T[\f_ 4. Pbsni []ncp_ ]igjioh^m [h^ nb_cl qilecha j[nbq[s l_f[n_^ ni Rb_og[nic^ Alnblcncm  
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 Tb_l_ [l_ hog_liom l_m_[l]b_m nb[n mojjiln nb_ om_ 
i` b_l\[f g_^c]ch[f jf[hnm ch RHA g[h[a_g_hn. Tb_ 
jbsni]b_gc][fm b[p_ nb_ jin_hnc[f ni \_ om_`of [a[chmn RHA. 

Ff[pihic^m (fon_ifch), [hnbl[kochih_ afs]imc^_ (Egi^ch), 
][ff_c] []c^ _mn_l (Rimg[lchc] []c^), mncf\_hic^ jifsjb_hif 
(R_mp_l[nlif), ][lin_hic^m (]lsjnir[hnbch, jb_hifc] 
r[hnbihic^ (M[hac`_lch), [h^ [fe[fic^m (Pcj_lfihaogch_) 
[l_ [giha nb_m_ jbsni]b_gc][fm (64). Zingiber officinale, 
Trigonella foenum-graecum [h^ Withania somnifera q_l_ 
mno^c_^ `il nb_ jin_hnc[f jbsni]igjioh^m om_^ `il RHA 
g[h[a_g_hn (64). Tb_ omo[f g_nbi^ i` RHA g[h[a_g_hn 
chpifp_m nb_ gi^of[ncih i` jli-ch`f[gg[nils j[nbq[sm. Tb_ 
mno^c_m [fmi l_p_[f_^ nb_ chpifp_g_hn i` l_[]ncp_ irsa_h 
mj_]c_m ch RHA, mi nb_ nl_[ng_hn [h^ jl_p_hncih ch]fo^_ 
[hncirc^[hnm. Pf[hnm [h^ b_l\m [l_ aii^ miol]_ i` h[nol[f 
[hncirc^[hnm qbc]b jlipc^_m `l__ l[^c][f m][p_hacha []ncpcns 
[h^ [hnc-ch`f[gg[nils []ncpcns \s mojjl_mmcha hcnlc] irc^_, 

IL-6. IL-1β [h^ ]b_giech_m. Tb_ lif_ i` `f[pihic^m ch RHA 
nl_[ng_hn b[m [fmi \__h ^cm]omm_^ (65, 66). Pig_al[h[n_ 
_rnl[]n b[m \__h jlip_h ni \_ [ jin_hn `il RHA nl_[ng_hn ch 
[ ]fchc][f nlc[f mbiqcha nb_ mo]]_mm`of l_mofnm \s l_^o]ncih ch 
dichn mq_ffcha, j[ch m_p_lcns, l[n_, [h^ f_p_f i` _lsnbli]sn_ 
m_^cg_hn[ncih, _n]. (67). N[nol[ffs jl_m_hn `f[pihic^m ch 

`locnm [h^ p_a_n[\f_m [h^ b_l\m gi^of[n_ nb_ NF-eB 
mcah[ffcha j[nbq[s [h^ chbc\cn nb_ nl[hm]lcjncih i` nb_ 
ch`f[gg[nils `[]nilm jl_m_hn ch nb_ mshipc[f dichnm.  

 Tb_ mcah[ffcha j[nbq[sm fce_ IL-1β, PGE2, COX, MMP, 
j38, ERK1/2, JNK, [h^ MAPKm _rjl_mmcihm [l_ chbc\cn_^ 
nblioab nb_ [hnc-ch`f[gg[nils [h^ [hncirc^[hn jlij_lnc_m 
i` al__h n_[, jlijifcm, al[j_`locn, _n]. (68). Sshipc[f 
bsj_ljf[mc[ cm chbc\cn_^ \s ERK MAPK [fiha qcnb 

[hacia_h_mcm [h^ imn_i]f[mnia_h_mcm ^iqhl_aof[ncih qbc]b 
`olnb_l b_fjm ch RHA mojjl_mmcih (69). Tb_ mshnb_mcm i` hcnlc] 
irc^_ cm chbc\cn_^, [h^ nb_ f_p_fm i` jli-ch`f[gg[nils 
]sniech_m ch]fo^cha IL-6, COX-2, TNF-α, cNOS, [h^ IL-1β [l_ 
l_^o]_^ ch jf[hnm _hlc]b_^ qcnb [fe[fic^m, qbc]b b[m \__h 
mbiqh ni ]ihmc^_l[\fs l_^o]_ nb_ ch`f[gg[nils l_mjihm_ 
(64).  

 Tb_ ^c``c]ofns qcnb h[nol[f jli^o]nm cm nb_cl jiil 
[\miljncih [h^ ch]l_[m_ ch nb_ [giohn ][h f_[^ ni 
nirc]cns [h^ ohq[hn_^ mc^_ _``_]nm. N[hij[lnc]f_m [l_ 
\_cha om_^ ch ]fchc][f jl[]nc]_m \s _h][jmof[ncha nb_ 
\ci[]ncp_ h[nol[f j[lnc]f_m ni ch]l_[m_ nb_ ch pcpi 
mn[\cfcns, _rn_h^ nb_cl ]cl]of[ncih ncg_ [h^ ]ihnliff_^ 
[h^ momn[ch_^ l_f_[m_ (70). Tb_ nb_l[js i` RA g[s ih_ 

^[s chpifp_ n[la_ncha nb_ _htsg_m [h^ nb_cl ^_lcp[ncp_m, 
[h^ nb_m_ n[la_n_^ b_l\[f g_^c][f cn_gm qiof^ jlip_ ni 
\_ _r]_ff_hn RA nl_[ng_hnm. Tb_l_`il_, cn cm cgjiln[hn ni 
mojjiln nb_ gofnc^cm]cjfch[ls l_m_[l]b _``ilnm nb[n [cg 
ni ^_m]lc\_ nb_ jl_]cm_ gif_]of[l g_]b[hcmgm, m]l__h 
[h^ ^cm]ip_l chhip[ncp_ b_l\[f jli^o]nm, [h^ _r[gch_ 
nb_ ^_n[cf_^ \cifiac][f []ncpcnc_m i` ]oll_hn b_l\[f 
jli^o]nm. Tb_ ^cm]ip_ls, n_mncha, [h^ ^_p_fijg_hn i` 
m[`_ [h^ _``c]c_hn b_l\[f jli^o]nm `il nb_ nl_[ng_hn i` 
RA [h^ inb_l ch`f[gg[nils [h^ [onicggoh_-g_^c[n_^ 
cffh_mm_m qiof^ \_ `[]cfcn[n_^ [h^ []]_f_l[n_^ \s nb_m_ 
g_[mol_m (71). 

Futur_ Prisj_]ts 

R_m_[l]b cm jl_m_hnfs \_cha j_l`ilg_^ ch [ p[lc_ns i` `c_f^m, 

ch]fo^cha nb_ ]l_[ncih i` hip_f \cifiac] g_^c][ncihm, a_h_ 
nb_l[js, [h^ l_a_h_l[ncp_ g_^c]ch_. Tb_ ]l_[ncih i` 
l_pifoncih[ls \cifiac] g_^c]ch_m nb[n mj_]c`c][ffs n[la_n 

gif_]of_m chpifp_^ ch nb_ cggoh_ l_mjihm_ nb[n ][om_m RA 
cm [ jligcmcha l_m_[l]b [l_[. Tl[^cncih[f RA nb_l[js b[m 
fcgcnm, h_]_mmcn[ncha nb_ ^_p_fijg_hn i` chhip[ncp_ 
nb_l[j_onc] n_]bhcko_m. B_][om_ i` nb_cl mnlo]nol[f p[lc_ns 
[h^ \cifiac][f []ncpcns, jf[hn-^_lcp_^ \ci[]ncp_ ]b_gc][fm 
b[p_ _hilgiom jin_hnc[f. Hcab-Tblioabjon S]l__hcha (HTS) 
[jjli[]b_m [ffiq `il nb_ koc]e m]l__hcha i` p[mn jf[hn 
]b_gc][f fc\l[lc_m, [ffiqcha nb_ ^cm]ip_ls i` f_[^ 
]igjioh^m qcnb jin_hnc[f nb_l[j_onc] []ncihm [a[chmn RA. 
Tb_m_ [jjli[]b_m, ch ]ihdoh]ncih qcnb li\inc] [onig[ncih 
[h^ gchc[nolcm[ncih, _h[\f_ _ff_]ncp_ m]l__hcha i` [ qc^_ 
l[ha_ i` jf[hn _rnl[]nm [h^ ]b_gc][fm. Cigjon[ncih[f 
n_]bhcko_m, mo]b [m pclno[f m]l__hcha [h^ ]igjon_l-[c^_^ 
^loa ]l_[ncih, _h[\f_ nb_ jl_^c]ncih i` \ci[]ncp_ gif_]of_m 

`lig jf[hn miol]_m nblioab nb_ m]l__hcha i` _hilgiom 
]b_gc][f ^[n[\[m_m. Tb_m_ [jjli[]b_m b_fj c^_hnc`s 
jlimj_]ncp_ ][h^c^[n_m qcnb j[lnc]of[l chn_l[]ncihm qcnb RA 
n[la_nm gil_ koc]efs. Ajjli[]b_m \[m_^ ih igc]m, mo]b [m 
nb_ chn_al[ncih i` a_hig_m, nl[hm]lcjnigc]m, jlin_igc]m, 
[h^ g_n[\ifigc]m, jlipc^_ ]igjf_n_ chmcabnm chni jf[hn-

^_lcp_^ mo\mn[h]_ jli^o]ncih jli]_mm_m. Ogc]m ^[n[ ][h \_ 
om_^ ni jlcilcncm_ jf[hn mj_]c_m il mj_]c`c] ncmmo_m `il 
m]l__hcha, nb_l_\s ch]l_[mcha nb_ `ch^cha i` \ci[]ncp_ 
]b_gc][fm qcnb RA l_f_p[h]_. Pf[hn-^_lcp_^ ]igjioh^m ][h 
ch`fo_h]_ cggohifiac][f l_mjihm_m ch RA \s \[f[h]cha jli-
ch`f[gg[nils [h^ [hnc-ch`f[gg[nils g_^c[nilm. Tb_s b[p_ 
nb_ [\cfcns ni chbc\cn [oni[hnc\i^s mshnb_mcm, [fn_l T-]_ff 
l_mjihm_m, [h^ ch`fo_h]_ nb_ `oh]ncih i` cggoh_ ]_ffm 
chpifp_^ ch RA j[nbia_h_mcm. 

 R_p_lm_ jb[lg[]ifias cm nb_ c^_hnc`c][ncih [h^ 
m_f_]ncih i` nl[^cncih[f Asolp_^c] [h^ Sc^^b[ nb_l[j_onc] 
`ilgof[ncihm nb[n b[p_ bcmnilc][ffs \__h om_^ `il lb_og[nc] 
cffh_mm_m mo]b [m RA. Fil c^_hnc`scha pc[\f_ nl_[ng_hnm, 
[h]c_hn qlcncham, g[hom]lcjnm, [h^ _rj_lc_h]_^ 
jl[]ncncih_lm [l_ chp[fo[\f_ l_miol]_m. Tb_ ^cm]ip_l_^ 
`ilgof[ncihm [l_ mo\d_]n_^ ni _rn_hmcp_ jbsni]b_gc][f 
chp_mnca[ncih ch il^_l ni ^_n_lgch_ nb_ \ci[]ncp_ 
]igjih_hnm nb[n [l_ l_mjihmc\f_ `il nb_cl g_^c]ch[f 
\_h_`cnm. Fiffiqcha nb[n, \ci[]ncpcns m]l__hcha _gjfischa in 
vitro [h^ in vivo gi^_fm b_fjm p[fc^[n_ nb_ `ilgof[ncihm' [hnc
-ch`f[gg[nils, cggohigi^of[nils, [h^ [hncirc^[hn 
][j[\cfcnc_m. M_nbi^m i` mn[h^[l^cm[ncih _hmol_ nb[n 
nl[^cncih[f g_^c][f ]igjimcncihm [l_ ]ihmcmn_hn [h^ i` bcab 

ko[fcns. Tbcm _hn[cfm ^_p_fijcha g[le_l mo\mn[h]_m, ^im[a_ 
`ilgof[ncihm, [h^ jli^o]ncih n_]bhcko_m nb[n [^b_l_ ni 
]oll_hn l_aof[nils hilgm. Ti m]c_hnc`c][ffs p[fc^[n_ nb_ 
_ffc][]s, m[`_ns, [h^ jb[lg[]iech_nc] jlij_lnc_m i` nb_ 
m_f_]n_^ `ilgof[ncihm, lcailiom ]fchc][f nlc[fm [l_ ]ih^o]n_^. 
Tb_m_ nlc[fm fiie [n biq nb_s [ff_]n ^cm_[m_ []ncpcns, 
msgjnig [ff_pc[ncih, dichn ch`f[gg[ncih, cggohifiac][f 
gi^of[ncih, [h^ ko[fcns i` fc`_ ch RA j[nc_hnm. R_p_lm_ 
jb[lg[]ifias cm [ jligcmcha mnl[n_as `il l_p[fc^[ncha nb_ 
[]ncpcns i` Asolp_^[ [h^ Sc^^b[ `il nb_ nl_[ng_hn i` 
Rb_og[nic^ Alnblcncm. Tl[^cncih[f g_^c]ch[f ]igjimcncihm' 
_ffc][]s ][h \_ m]c_hnc`c][ffs p[fc^[n_^ \s \f_h^cha 
nl[^cncih[f qcm^ig qcnb gi^_lh m]c_hnc`c] jli]_^ol_m mo]b 
[m jbsni]b_gc][f [h[fsmcm, \ci[]ncpcns m]l__hcha, [h^ 
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]fchc][f nlc[fm. Tbcm [jjli[]b hin ihfs b_fjm ni ^cm]ip_l 
_ff_]ncp_ [h^ m[`_ nl_[ng_hnm `il RA, \on cn [fmi jligin_m 
nb_ jl_m_lp[ncih [h^ [jjl_]c[ncih i` nl[^cncih[f g_^c]ch_'m 

lc]b j[mn. 

 H_l\[f g_^c]ch_m jlipc^_ [h [fn_lh[ncp_ ni 
nl[^cncih[f ^loam. Uh^_lmn[h^cha nb_ ]imn-_ff_]ncp_h_mm [h^ 
_[m_ i` []]_mm ni l[q g[n_lc[fm oncfcm_^ ch b_l\[f RA 
nl_[ng_hnm cm ]lcnc][f `il nb_cl jl[]nc][f [jjfc][ncih ch 
b_[fnb][l_. H_l\[f g_^c]ch_m `l_ko_hnfs om_ jf[hn-\[m_^ 
]igjih_hnm nb[n [l_ f_mm _rj_hmcp_ nb[h g[ho`[]nol_^ 
jb[lg[]_onc][fm. Tbcm ]b[l[]n_lcmnc] ]ihnlc\on_m ni nb_ ]imn-
_ff_]ncp_h_mm i` b_l\[f nl_[ng_hnm `il RA, g[echa nb_g 
gil_ []]_mmc\f_ ni ch^cpc^o[fm i` p[lciom `ch[h]c[f g_[hm. 
Tb_ qilf^'m ^cff_l_hn _]imsmn_gm jlipc^_ [h [\oh^[h]_ i` 
g_^c]ch[f jf[hnm, g[hs i` qbc]b [l_ _gjfis_^ ch RA b_l\[f 
nl_[ng_hnm. Tb_m_ jf[hnm [l_ `l_ko_hnfs [\oh^[hn ch fi][f 
[l_[m, g[echa nb_g qc^_fs []]_mmc\f_ ni ]iggohcnc_m 

qilf^qc^_. M[hs jf[hnm om_^ ch b_l\[f g_^c]ch_m g[s \_ 
aliqh, g[echa nb_g momn[ch[\f_ [h^ [p[cf[\f_ [ff s_[l. 
Hig_ a[l^_hm, ]iggohcns a[l^_hm, [h^ mj_]c[fcm_^ `[lgm 
][h jlipc^_ [ ]ihncho[f mojjfs i` l[q g[n_lc[fm `il b_l\[f 
`ilgof[ncihm, gchcgcmcha l_fc[h]_ ih cgjiln_^ il l[l_ 
l_miol]_m. H_l\[f nb_l[jc_m `il Rb_og[nic^ Alnblcncm om_ 
fiq-]imn, l_[^cfs [p[cf[\f_ \[mc] g[n_lc[fm, g[echa nb_g 
[]]_mmc\f_ ni [ qc^_ mj_]nlog i` j_ijf_. Cihmc^_l[ncih i` 
nb_ _]ihigc] [h^ jl[]nc][f \_h_`cnm i` b_l\[f l_g_^c_m cm 
pcn[f `il [ bifcmnc] [h^ j[nc_hn-]_hnl_^ [jjli[]b ni RA ][l_. 
Wcnb jlij_l ko[fcns ]ihnlif [h^ l_m_[l]b, b_l\[f nl_[ng_hnm 
][h jlipc^_ ]b_[j [h^ momn[ch[\f_ mifoncihm ch nb_ 
g[h[a_g_hn i` RA, _h]iol[acha bifcmnc] b_[fnb][l_ [h^ 
j[nc_hn _gjiq_lg_hn. Fonol_ l_m_[l]b mbiof^ ]ih]_hnl[n_ 

ih `ch^cha nb_ gimn jin_hn h[nol[f l_g_^c_m [h^ ]l_[ncha 
mn[h^[l^cm_^ `ilgof[ncihm nb[n ][h \_ [jjfc_^ ch ]fchc][f 
_rj_lcg_hnm. Mil_ mno^s cm [fmi l_kocl_^ ni _r[gch_ nb_ 
jimmc\cfcns i` ]ig\chcha ]ihp_hncih[f g_^c][ncihm qcnb 
h[nol[f l_g_^c_m ch [ nl_[ng_hn l_acg_h ni b_fj 
lb_og[nic^ [lnblcncm j[nc_hnm. 

 

Cih]fuscih 

Rb_og[nic^ [lnblcncm cm [ff_]ncha g[hs j_ijf_m qilf^qc^_. 
In cm [ jlial_mmcp_ ^cm_[m_ nb[n ][h f_[^ ni ^cm[\cfcns [h^ 

l_^o]_^ fc`_ _rj_]n[h]s c` f_ft ohnl_[n_^. E[lfs ^c[ahimcm 
[h^ nl_[ng_hn [l_ ]lo]c[f ni jl_p_hn il gchcgct_ dichn 

^[g[a_ [h^ cgjlip_ nb_ j[nc_hn'm ko[fcns i` fc`_. Wbcf_ 
nb_l_ cm hi ]ol_ `il RA, nb_l_ [l_ m_p_l[f nl_[ng_hn ijncihm 

[p[cf[\f_ nb[n ][h b_fj g[h[a_ nb_ msgjnigm [h^ mfiq 
nb_ jlial_mmcih i` nb_ ^cm_[m_. Coll_hn nl_[ng_hnm `i]om 
ih l_^o]cha ch`f[gg[ncih [h^ j[ch, jl_m_lpcha dichn 
`oh]ncih, [h^ cgjlipcha nb_ ip_l[ff ko[fcns i` fc`_. 
Hiq_p_l, nb_l_ cm mncff [ h__^ `il gil_ _ff_]ncp_ [h^ 
n[la_n_^ nb_l[jc_m nb[n ][h [^^l_mm nb_ oh^_lfscha 
g_]b[hcmgm i` RA. Tb_l_ [l_ g[hs jb[lg[]ifiac][f 
nl_[ng_hnm `il RA, ch]fo^cha hihmn_lic^[f [hnc-
ch`f[gg[nils ^loam (NSAIDm) [h^ ^cm_[m_-gi^c`scha 
[hnclb_og[nc] ^loam, \on b_l\[f [ffc_m fce_ acha_l (Zingiber 
officinale), Cbch_m_ qif`m\[h_ (Aconitum carmichaelii), 
aoaaof (Commiphora wightii), ]chh[gih (Cinnamomum 
cassia), _n]. [l_ [fmi kocn_ jijof[l. Tb_s ][om_ nb_ \i^s ni 
l_mjih^ ch jb[lg[]ifiac][f, [hnc-ch`f[gg[nils, [h^ 

cggohifiac][f q[sm. Wb_h [ ^cm_[m_ cm jl_m_hn, ]_ln[ch 
]_ff mcah[ffcha j[nbq[sm, mo]b [m NF-B, ERK, j38 MAP 
ech[m_, [h^ JNK, [l_ n[la_n_^, f_[^cha ni nb_ jlifc`_l[ncih 

i` B [h^ T ]_ffm [h^ nb_ jli^o]ncih i` ]sniech_m omcha nb_ 
b_l\[f [ffc_m g_hncih_^ [\ip_. N[nol[f jli^o]nm, ch]fo^cha 
jf[hn mj_]c_m, b[p_ \__h om_^ nl[^cncih[ffs `il nb_ 
nl_[ng_hn i` RA, [h^ nb_l_ cm aliqcha _pc^_h]_ mojjilncha 
nb_cl jin_hnc[f nb_l[j_onc] \_h_`cnm. Hiq_p_l, gil_ 
l_m_[l]b cm h__^_^ ni `offs oh^_lmn[h^ nb_cl g_]b[hcmgm 
i` []ncih [h^ m[`_ns jli`cf_m. Ih ]ih]fomcih, ]ihncho_^ 
l_m_[l]b [h^ ^_p_fijg_hn i` h_q [h^ chhip[ncp_ 
nb_l[jc_m [l_ h_]_mm[ls ni cgjlip_ nb_ fcp_m i` nbim_ fcpcha 
qcnb RA. Cfchc]c[hm mbiof^ ]ihncho_ ni ch^cpc^o[fct_ 
nl_[ng_hn jf[hm, ]ihmc^_lcha nb_ j[nc_hn'm ip_l[ff b_[fnb 
[h^ ^cm_[m_ m_p_lcns, ni jlipc^_ nb_ \_mn jimmc\f_ ][l_. 

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm [l_ al[n_`of ni D_j[lng_hn i` Bcin_]bhifias, 
S]biif i` Ajjfc_^ [h^ Lc`_ S]c_h]_m, Unn[l[h]b[f Uhcp_lmcns 
[h^ DNA L[\m- A C_hnl_ `il Ajjfc_^ S]c_h]_m, D_bl[^oh, 
jlipc^cha L[\il[nils [mmcmn[h]_ `il nbcm qile. 
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