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A\str[]t   

Rimg[lchc] []c^ (RA) cm [ h[nol[f jbsni]b_gc][f nb[n i]]olm ch hog_liom 
jf[hnm ch]fo^cha Rosmarinus officinalis. Tbcm \ci[]ncp_ ]igjioh^ cm qc^_fs 
l_jiln_^ ni _r_ln p[lciom jb[lg[]ifiac][f _ff_]nm ch]fo^cha [hnc-
bsj_lfcjc^_gc] []ncpcns. Ih nbcm mno^s, q_ l_pc_q_^ nb_ fcn_l[nol_ ^[n[ ih RA 
[h^ bsj_lfcjc^_gc[ l_m_[l]b. In silico, in vitro, [h^ in vivo mno^c_m q_l_ l_-
nlc_p_^ `lig ch S]bif[l, Po\M_^, S]c_h]_Dcl_]n, W_\ i` S]c_h]_, [h^        
S]ijom. Tb_ In silico mno^c_m l_p_[f_^ nb[n RA jimm_mm_m mko[f_h_ mshnb[m_ 
[h^ 3-bs^lirs-3-g_nbsfafon[lsf–]i_htsg_ A l_^o]n[m_ _htsg_m chbc\cncha 
[]ncpcns. A^^cncih[ffs, in vitro l_jilnm l_p_[f_^ nb[n RA _r_lnm l_g[le[\f_ 
fcjc^-fiq_lcha _ff_]nm [h^ [fmi _rbc\cnm [hnc-[^cjia_hc] [h^ [hnc-
[nb_lim]f_linc] []ncpcnc_m. Tb_ fcjc^-fiq_lcha []ncih q[m gi^of[n_^ \s     
hog_liom g_]b[hcmgm ch]fo^cha nb_ l_aof[ncih i` [hnc-ch`f[gg[nils [h^ 
[hncirc^[hn mcah[fcha j[nbq[sm. Mil_ip_l, in vivo mno^c_m l_p_[f_^ nb[n RA 
[ff_pc[n_m bsj_lfcjc^_gc[ ch [hcg[f gi^_fm \s gi^of[ncha nb_ _rjl_mmcih i` 

a_h_m chpifp_^ ch bsj_lfcjc^_gc[ [m q_ff [m nb_ l_aof[ncih i` aon gc]li\cin[ 
[h^ [hnc-ch`f[gg[nils j[nbq[sm. W_ ]ih]fo^_ nb[n RA cm [ gofnc-n[la_n [hnc-
bsj_lfcjc^_gc] [a_hn. Mil_ip_l, q_ moaa_mn nb[n nb_ om_ i` nbcm \ci[]ncp_ 
]igjioh^ [m [h [hnc-bsj_lfcjc^_gc] ^loa qiof^ \_ [h _ff_]ncp_ jb[lg[]i-
fiac][f mnl[n_as nb[n ]iof^ jlipc^_ jligcmcha ijncihm `il nb_ nl_[ng_hn [h^ 
jl_p_hncih i` bsj_lfcjc^_gc[ [h^ cnm l_f[n_^ ^cmil^_lm ch]fo^cha [nb_lim]f_-
limcm.  

K_ywor^s   

Rimg[lchc] []c^; bsj_lfcjc^_gc[; fcjc^-fiq_lcha []ncihm     

 

Intro^u]tcon   

Hsj_lfcjc^_gc[ cm [ ]fchc][f ]ih^cncih nb[n _h]igj[mm_m ^cp_lm_ a_h_nc] [h^ 
[]kocl_^ ^cmil^_lm ]b[l[]n_lct_^ \s [h _f_p[ncih i` fcjc^ f_p_fm qcnbch nb_ 

\i^s (1). Tbcm g_^c][f ]ih^cncih cm ]ihmc^_l_^ ih_ i` nb_ g[ch ][om_m f_[^-
cha ni ][l^cip[m]of[l [h^ ]_l_\lip[m]of[l ^cmil^_lm, g[chfs [nb_lim]f_limcm 
(2). Cb_gc][ffs mshnb_mct_^ ^loam, ch]fo^cha `c\l[n_m (3) [h^ mn[nchm (4), [l_ 
nb_ gimn ]iggihfs jl_m]lc\_^ ni nl_[n bsj_lfcjc^_gc[ [h^ cnm l_f[n_^      
^cm_[m_m (5). Hiq_p_l, nb_ om_ i` nb_m_ [a_hnm g[s ][om_ m_p_l[f mc^_ 
_ff_]nm, mo]b [m fcp_l nirc]cns (6), ^c[\_n_m g_ffcnom, ]_hnl[f h_lpiom msmn_g 
]igjf[chnm, [h^ gom]f_ msgjnigm (7). Tb_l_`il_, cn cm _mm_hnc[f ni m_[l]b `il 
h[nol[f fcjc^-fiq_lcha [a_hnm ^o_ ni nb_cl m[`_ns ]igj[l_^ ni ]b_gc][f 
^loam. 

 R_]_hnfs, jf[hn-\[m_^ ]igjioh^m b[p_ \_]ig_ _mm_hnc[f jf[s_lm ch 
fiiecha `il m[`_l [h^ h_q_l [fn_lh[ncp_ ^loam (8,9). Ih^__^, nb_m_                 
jbsni]b_gc][fm ][h [ff_pc[n_ bsj_lfcjc^_gc[ nblioab m_p_l[f q[sm,          
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ch]fo^cha nb_ l_aof[ncih i` fcjijlin_ch g_n[\ifcmg (10), 
aon gc]li\cin[ (11), ch`f[gg[nils j[nbq[sm (12), [h^ fcjc^ 
[\miljncih (13). Rimg[lchc] []c^ (RA) cm ih_ i` nb_m_ \ci[]-

ncp_ h[nol[f ]b_gc][fm ^o_ ni cnm l_g[le[\f_ jb[lg[]ifia-
c][f jlij_lnc_m [h^ nb_l[j_onc] _ff_]n [a[chmn ][l^cip[m]o-
f[l ^cm_[m_ (14). Tb_l_`il_, q_ ][llc_^ ion nbcm gchc-l_pc_q 
ni bcabfcabn nb_ fcjc^-fiq_lcha jin_hnc[f i` nbcm jb_hifc] 
]igjioh^.   

 

M_tbo^oloay 

Tbcm qile q[m ][llc_^ ion \s l_nlc_pcha _fcac\f_ j[j_lm nb[n 
l_jiln_^ nb_ [hnc-bsj_lfcjc^_gc] _ff_]n i` RA (ch mcfc]i, in 
vitro, [h^ in vivo mno^c_m) ch nb_ `iffiqcha l_fc[\f_ miol]_m: 
Giiaf_ S]bif[l, Po\M_^, S]c_h]_Dcl_]n, W_\ i` S]c_h]_, 
[h^ S]ijom. Tb_ om_^ e_sqil^m q_l_ limg[lchc] []c^,  
bsj_lfcjc^_gc[, l_aof[ncha []ncpcns, fcjc^-fiq_lcha _ff_]n. 

Tb_h, nb_ l_f_p[hn [lnc]f_m q_l_ om_^ ni _rnl[]n p[lciom 
ch`ilg[ncih (nsj_ i` _rj_lcg_hn [h^ n_]bhcko_, ^im_m, [h^ 
l_mofnm). Mil_ip_l, q_ bcabfcabn_^ nb_ []ncih g_]b[hcmgm 
i` RA ih bsj_lfcjc^_gc[ [h^ l_f[n_^ ^cm_[m_m [h^ q_     
^cm]omm_^ nb_ i\n[ch_^ l_mofnm.  

 

R_sults  

Rosmarinic acid-chemical nature and biosynthesis      

Rim[g[lchc] []c^ q[m `clmn i\n[ch_^ `lig Rosmarinus  offic-
inalis L. (L[gc[]_[_) [h^ i]]olm ch hog_liom             L[gc-
[]_[_ jf[hnm [h^ [fmi ][h \_ `ioh^ ch inb_l jf[hn `[gcfc_m 
mo]b [m Ajc[]_[_ [h^ Bil[ach[]_[_ (15). RA cm     [h _mn_l i` 
nqi ]igjioh^m qbc]b [l_ 3,4-^cbs^lirsjb_hsf f[]nc] []c^ 

[h^ ][ff_c] []c^ (16). Tb_m_ jb_hifc]               ]igjioh^m 
]ihn[ch ch nb_cl mnlo]nol_ ih_ il gil_ [lig[nc] lcha nb[n 
b[m [n f_[mn ih_ bs^lirsf alioj (17).      Tb_s [l_ jiq_l`of 

[hncirc^[hnm [h^ _r_ln hog_liom jb[lg[]ifiac][f []-
ncihm. RA b[m 2 jb_hifc] lcham: ih_ cm ^_lcp_^ `lig nslimch_ 
j[nbq[s nblioab ^cbs^lirsjb_hsf-f[]nc] []c^ qb_l_[m nb_ 

inb_l ih_ `lig jb_hsf[f[hch_ j[nbq[s nblioab ][ff_c] 
[]c^ (Fca.1 )(18).  

Pharmacological activities        

Tb_ fcn_l[nol_ l_jilnm _pc^_h]_^ nb_ cgjiln[hn \ci[]ncpcns 

i` RA. Tbcm jb_hifc] ]igjioh^ q[m l_jiln_^ ni _rbc\cn [ 

\li[^ l[ha_ i` jb[lg[]ifiac][f [h^ \cifiac][f jlij_lnc_m 

(T[\f_ 1).  

Rosmarinic acid and hyperlipidemia         

In silico stu^c_s            

Tb_ ]ill_f[ncih \_nq__h nb_ mnlo]nol_ i` limg[lchc] []c^ 
[h^ cnm _ff_]n ih bsj_lfcjc^_gc[ b[m hin \__h _rn_hmcp_fs 
mno^c_^. Tb_l_ b[p_ \__h fcgcn_^ mno^c_m chp_mnca[ncha nbcm 
l_f[ncihmbcj (24,25). Tb_ jli]_mm i` jli^o]cha ]bif_mn_lif 
chpifp_m gofncjf_ mn_jm i` _htsg[nc] \cimshnb_mcm. Sko[-
f_h_  mshnb[m_ (SQS) (26) [h^ 3-bs^lirs-3-g_nbsfafon[lsf–

]i_htsg_ A l_^o]n[m_ (HMGR) ][n[fst_ ]iggcnn_^ mn_jm 
ch ]bif_mn_lif \cimshnb_mcm (27).  Tbom, nb_ ^iqh-

RA or _x-

tr[]t rc]b cn 
RA (ER-RA) 

Pb[rm[]oloac][l 
[]tcvcty 

Ancm[l syst_m/in vitro Dos_ [pplc_^ Import[nt out]om_ o` tb_ stu^y R_`_r_n]_ 

RA C[l^cijlin_]ncp_ 

C57BL/6J g[f_ gc]_     

mo\d_]n_^ ni I/R chdols 
100 ga/ea 

↓ IS (14.5%), EF (-23.4%), FS (-18.4%), gsi][l^c[f 

chdols _htsg_m CK-MB, ]ThI, DHE-ROS, ACO 

[]ncpcns (-2.1 gU/ga jlin_ch), OGDH jlin_ch [h^ 

gRNA f_p_fm. (19) 

C[l^c[] gom]f_ ]_ffm             

(I/R chdols) 
50 μM 

↓ LDH; DHE-ROS; ACO []ncpcns; OGDH jlin_ch [h^ 

gRNA, j-IκB-[, [h^ j-NF-κB 

ER-RA H_j[nijlin_]ncp_ 
Wistar l[nm chd_]n_^ qcnb 

CCf4 
200 ga/ea 

↓ AST, ALT, ALP, [h^ LDH; g[fih^c[f^_bs^_. ↑ 

nin[f jlin_ch [h^ [f\ogch 
(20) 

 RA Ahnc][h]_l 

Hog[h MARK4 jlin_ch     (In 

vitro) 
0–18 µM ↓ MARK4 []ncpcns  (IC50=6.204 µM) 

(21) 

MD mcgof[ncih(In silico) - ↑ [ffchcns ni MARK4 (K = 107 M−1) 

RA Ahnc-ch`f[gg[nils 
M[f_ C57BL/6 gc]_ (DSS-
Ih^o]_^ Cifcncm) 

5, 10, 20 ga/ea/^[s 

↑ go]om jli^o]ncih, Nl`2, [h^ HO-1 

↓ gs_fij_lirc^[m_ []ncpcns, TNF-α jli^o]ncih, 
NLRP3, ][mj[m_-1, IL-1β 

(22) 

RA Ahnc-^c[\_nc] 

R[nm (STZ-ch^o]_^ ^c[\_-

n_m) 
30 ga/ea/ ^[s ↑ a_h_ _rjl_mmcih i` Aen1 [h^ Aen3 

(23) 
Gfs][ncih i` bog[h DNA   
(in vitro) 

25 µM ↓ Gfs][ncih ch^o]_^ DNA ^[g[a_ 

T[\l_ 1. Pb[lg[]ifiac][f mcahc`c][h]_ i` RA.  

↑: _f_p[ncih, ↓: l_^o]ncih, I/R: cm]b_gc[ l_j_l`omcih, IS: ch`[l]n mct_, FS: f_ft p_hnlc]of[l `l[]ncih[f mbiln_hcha, EF: f_ft p_hnlc]of[l _d_]ncih `l[]ncih, CK-MB: ]l_[-
nch_ ech[m_-MB, ]TnI: ][l^c[] nlijihch I, DHE: Dcbs^li_nbc^cog, ACO: []ihcn[m_, OGDH: Oriafon[l[n_ ^_bs^lia_h[m_; AST: [mj[ln[n_ nl[hm[gch[m_, ALT: [f[hch_ 
nl[hm[gch[m_, ALP: [fe[fch_ jbimjb[n[m_, LDH: f[]n[n_ ^_bs^lia_h[m_; MARK4: Mc]lino\of_ [ffchcns l_aof[ncha ech[m_ 4, DSS: D_rnl[h mof`[n_ mi^cog, NLRP3: 
NLR `[gcfs jslch ^ig[ch-]ihn[chcha 3, IL-1β: Ihn_lf_oech-1 \_n[, STZ: mnl_jnitini]ch.  

Fca. 1. Cb_gc][f mnlo]nol_ i` limg[lchc] []c^  
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l_aof[ncih i` nb_ mshnb_mcm [h^ nb_ []ncpcns i` nb_m_ _h-
tsg_m qiof^ \_ cgjiln[hn n[la_n `il fiq_lcha fcjc^m. Ih 
nbcm ip_lpc_q, nb_ _ff_]n i` RA [h^ inb_l 11 jbsni]ihmncno-

_hnm i` Mentha piperita q[m n_mn_^ ih nb_ ^i]echa          \_-
b[pcil qcnb HMGR [h^ SQS (24). Tb_ `ch^cham i` nbcm mno^s 
l_p_[f_^ nb[n RA b[^ chn_l[]ncih _h_lac_m i` 42.4 [h^ 46.8 
e][f/gif qcnb HMGR [h^ SQS fca[h^m l_mj_]ncp_fs, moa-
a_mncha jin_hnc[f chbc\cncha _ff_]nm. Scgcf[l ]ih]fomcihm 
q_l_ l_jiln_^ ch [hinb_l mno^s, ch qbc]b cn q[m `ioh^ nb[n 
RA q[m ][j[\f_ ni \ch^ qcnb HMGR qcnb [ \ch^cha _h_las 
p[fo_ i` 10.90 e][f/gif (25).  

In vitro stu^c_s         

S_p_l[f mno^c_m l_jiln_^ nb_ [hnc-bsj_lfcjc^_gc] []ncihm i` 
RA omcha m_p_l[f in vitro gi^_fm. RA q[m n_mn_^ ih if_c] 
[]c^-ch^o]_^ mn_[nimcm ch b_j[nc] (H_jG2) ]_ffm (28). Tb_ 
`ch^cham i` nbcm mno^s ch^c][n_^ nb[n RA _r_ln_^ mcahc`c][hn 

bsjifcjc^_gc] jin_hnc[f \s l_^o]cha nb_ _f_p[n_^ f_p_fm i` 
nlcafs]_lc^_m (TGm) [h^ nin[f ]bif_mn_lif (TC). Mil_ip_l, RA 
l_^o]_^ mn_[nimcm via nb_ mojjl_mmcih i` irc^[ncp_ ^[g[a_ 
g[le_lm [h^ l_aof[ncih i` _h^ijf[mgc] l_nc]ofog mnl_mm-
ch^o]_^ [onijb[as. Folnb_lgil_, nb_ _ff_]n i` RA ih      
[^cjia_h_mcm q[m n_mn_^ ih bog[h [^cji]sn_m. Tbcm mno^s 

l_p_[f_^ nb[n RA _rbc\cnm mcahc`c][hn [hnc-[^cjia_hc] [h^ 
[hnc-ch`f[gg[nils jlij_lnc_m. Tb_ [hnc-[^cjia_hc] _ff_]n 
q[m g_^c[n_^ \s [\lia[ncha nb_ ^iqhmnl_[g nl[hmf[ncih 
i` j_lircmig_ jlifc`_l[nil-[]ncp[n_^ l_]_jnil a[gg[ 
(PPARγ), [^cjih_]nch, [h^ CCAAT/_hb[h]_l \ch^cha       
jlin_ch [fjb[ (C/EBPα), [fiha qcnb nb_ l_aof[ncih i`         
jli-ch`f[gg[nils `[]nilm h[g_fs chn_lf_oech 17A (IL-17A) 
[h^ nl[hm`ilgcha aliqnb `[]nil \_n[ 1 (TGFβ1) (29). Ih [^-
^cncih, [hinb_l mno^s q[m ]ih^o]n_^ ni oh^_lmn[h^ nb_ 

g_]b[hcmgm i` RA ih ]bif_mn_lif _fffor omcha irc^ct_^ fiq-
^_hmcns fcjijlin_ch ch^o]_^ [fn_l[ncihm ch g[]lijb[a_m 
gi^_f (30). Tb_ `ch^cham l_p_[f_^ nb[n RA _f_p[n_^ nb_ _r-
jl_mmcih i` ATP-\ch^cha ][mm_nn_ nl[hmjiln_l G1 (ABCG1) 
[h^ A1 (ABCA1) nb_l_\s cgjlipcha ]bif_mn_lif _fffor ch 
g[]lijb[a_m. Tb_ _f_p[ncih i` ABCA1 [h^ ABCG1 cm [     
mnl[n_ac] n[la_n `il mncgof[ncha l_p_lm_ ]bif_mn_lif 
nl[hmjiln, nbom fiq_lcha nb_ lcme i` [nb_lig[niom jf[ko_ 
`ilg[ncih (31).  

In vivo stu^c_s         

S_p_l[f _rj_lcg_hnm b[p_ ]ihmcmn_hnfs mojjiln_^ nb_   
]ihn_hncih nb[n RA [ff_pc[n_m bsj_lfcjc^_gc[ ch [hcg[f 
gi^_fm. Tb_ _ff_]n i` RA ih fcjc^ j[l[g_n_lm q[m ]ih^o]n-
_^ ch ip[lc_]nigct_^ `_g[f_ l[nm (32). R[nm q_l_ nl_[n_^ 
il[ffs qcnb RA ([n 50 ga/ea) nblioab il[f lion_ ^[cfs `il 1 
gihnb. Tb_ l_mofnm mbiq_^ nb[n RA mcahc`c][hnfs ^_]l_[m_^ 
\inb jf[mg[nc] ]bif_mn_lif [h^ nlcafs]_lc^_ f_p_fm qb_h 
]igj[l_^ qcnb nb_ ip[lc_]nigct_^ ]ihnlifm. Ahinb_l 
mno^s [mm_mm_^ nb_ _ff_]n i` RA-lc]b _rnl[]n `lig Ocimum 
basilicum ih fcjc^ jli`cf_m i` bsj_lfcjc^_gc] gc]_ `_^ qcnb 
bcab-`[n ^c_n (HFD) (33). Mc]_ q_l_ nl_[n_^ `il 9 q__em qcnb 
^[cfs a[p[a_ [n [ ^im_ i` 0.2 a/ea. Tb_ `ch^cham i` nbcm 
mno^s l_p_[f_^ nb[n RA-lc]b _rnl[]n ^_]l_[m_^ ch mcahc`c][hn 
g[hh_l nb_ f_p_fm i` TC, LDL-C, [h^ TGm. Scgcf[l `ch^cham 
q_l_ hin_^ ch b_j[nc] TC [h^ TGm f_p_fm. Folnb_lgil_, nb_ 
RA-lc]b _rnl[]n jl_p_hn_^ gc]_ jf[mg[ fcjijlin_ch irc^[-
ncih ch [ ^im_-^_j_h^_hn g[hh_l, qcnb [h IC50 p[fo_ i` 
10.26 ± 0.87 μa/gL. Ahinb_l m]c_hnc`c] chp_mnca[ncih [m-

m_mm_^ nb_ _ff_]n i` RA ih fcjc^ g_n[\ifcmg ch HFD-ch^o]_^ 
bsj_lfcjc^_gc] C57BL/6J gc]_ (34). Mc]_ q_l_ mojjf_-
g_hn_^ ^[cfs qcnb RA [n nqi ^im_m (50 il 100 ga/ea) pc[ 
a[mnlc] a[p[a_ `il 2 gihnbm. Tb_ `ch^cham mbiq_^ nb[n 
nl_[ng_hn qcnb RA mcahc`c][hnfs ^_]l_[m_^ \i^s q_cabn, 
[h^ TC [h^ TGm f_p_fm ch _cnb_l \fii^ il fcp_l. Ih gc]_    
b_j[nc] ncmmo_m, RA _f_p[n_^ nb_ a_h_ _rjl_mmcih i` ]bif_m-
n_lif ojn[e_-[mmi]c[n_^ l_]_jnilm ch]fo^cha LDL l_]_jnil 
[h^ m][p_ha_l l_]_jnil B nsj_ 1. Mil_ip_l, RA j[lnc]of[lfs 
_f_p[n_^ nb_ _rjl_mmcih f_p_f i` ATP-\ch^cha ][mm_nn_       
G8 (ABCG8) [h^ G5 (ABCG5) nl[hmjiln_lm, ]bif_mn_lif    
_r]l_ncih gif_]of_m, [h^ ]bif_mn_lif 7 [fjb[-bs^lirsf[m_ 
A1 (CYP7A1). Ih [^^cncih, RA `[]cfcn[n_^ nb_ irc^[ncih i` 
`[nns []c^ nblioab nb_ []ncp[ncih i` AMP-[]ncp[n_^ jlin_ch 
ech[m_ (AMPK), jligincha ][lhcnch_ j[fgcnisf nl[hm`_l[m_ 
1A (CPT1A) ch^o]ncih. R_]_hnfs, cn b[m \__h `ioh^ nb[n 
Trichodesma khasianum RA-lc]b _rnl[]n _r_ln_^ [ jlin_]-
ncp_ []ncih [a[chmn ^smfcjc^_gc[ [h^ aon gc]li\cin[ 
^sm\cimcm ch bsj_lfcjc^_gc] C57BL/6J gc]_ (35). Ih nbcm 
mno^s, gc]_ q_l_ chnl[a[mnlc] mojjf_g_hn_^ qcnb nb_ _r-
nl[]n [n nqi ^im_m (125 il 250 ga/ea) `il 4 gihnbm. Tb_ 
`ch^cham l_p_[f_^ nb[n Trichodesma khasianum RA-lc]b 
_rnl[]n mcahc`c][hnfs fiq_l_^ \i^s q_cabn [h^ `[n l[nci, 
[^cjim_ ncmmo_ []]ogof[ncih, nogil h_]limcm `[]nil-α (TNF
-α), \fii^ fcjc^m, [h^ g[fih^c[f^_bs^_. Tbcm _ff_]n q[m 
]ill_f[n_^ qcnb nb_ l_^o]ncih i` Firmicutes/Bacteroidetes 
l[nci [h^ [g_fcil[ncih i` nb_ l_f[ncp_ [\oh^[h]_ i` aon 
gc]li\cin[ mo]b [m Lactobacillus, Bacteroidetes, [h^    Mu-
ribaculaceae.  

 

Dcs]usscon  

Op_l[ff, mn[nchm [l_ nb_ gimn `l_ko_hnfs jl_m]lc\_^ g_^c][-
ncihm `il nb_ g[h[a_g_hn [h^ jl_p_hncih i` ][l^cip[m]o-
f[l ^cm_[m_m [h^ fcjc^ ^cmil^_lm (36). Tb_s [l_ nb_ jlcg[ls 
^loam nb[n ^_]l_[m_ ]bif_mn_lif jli^o]ncih (37). A]]il^cha 
ni nb_ `ch^cham i` in silico [h^ in vitro mno^c_m, cn b[m \__h 
`ioh^ nb[n mn[nchm qile \s i\mnlo]ncha HMGR, nb_ l[n_-
fcgcncha _htsg_ ch ]bif_mn_lif \cimshnb_mcm, nblioab ]ig-
j_ncncp_ chbc\cncih (38,39). Scgcf[l ]ih]fomcihm q_l_        
l_jiln_^ `il RA. Ih^__^, in silico ]b[l[]n_lct[ncih l_p_[f_^ 
nb[n RA jimm_mm_m HMGR [h^ SQS chbc\cncha jin_hnc[f.  
Ihbc\cncha nb_m_ _htsg_m cm cgjiln[hn ch ]bif_mn_lif l_ao-
f[ncih. Hiq_p_l, nbcm cm hin nb_ ihfs g_]b[hcmg i` RA ch 
fiq_lcha fcjc^m. In vitro mno^c_m jlipc^_^ [^^cncih[f ch-
mcabnm chni nb_ bsjifcjc^_gc] jin_hnc[f i` nbcm gif_]of_. 

Fclmn, cn q[m `ioh^ nb[n cn q[m ][j[\f_ i` l_^o]cha mn_[nimcm 
ch b_j[nc] ]_ffm \s [ff_pc[ncha irc^[ncp_ ^[g[a_ g[le_lm 
[h^ l_aof[ncha _h^ijf[mgc] l_nc]ofog mnl_mm-ch^o]_^   
[onijb[as (28), jlipc^cha [ jligcmcha [jjfc][ncih `il RA 
[m [ jin_hn [^doh]n `il nl_[ncha `[nns fcp_l ^cm_[m_ ch nb_ 
[\m_h]_ i` [jjlip_^ ^loam. S_]ih^fs, RA l_p_[f_^ cnm   
jin_hnc[f ni _rbc\cn mcahc`c][hn [hnc-[^cjia_hc] [h^ [hnc-
ch`f[gg[nils jlij_lnc_m ch bog[h [^cji]sn_m (29).        
A^cjia_h_mcm l_g[chm nb_ nij ][om_ i` nb_ j[nbia_h_mcm i` 
i\_mcns [h^ [mmi]c[n_^ ]igjfc][ncihm (40). Mil_ip_l,    
cgj[cl_^ [^cjia_h_mcm [h^ l_mofn[hn [^cji]sn_ ^sm`oh]-
ncih ch]l_[m_m nb_ l_f_[m_ i` `l__ `[nns []c^m, [h^ jligin_ 
m_p_l[f ^cmil^_lm ch]fo^cha msmn_gc] ch`f[gg[ncih [h^ 
fcjinirc]cns (41). PPARγ [h^ CCAAT/EBPα [l_ ]ihmc^_l_^ ni 
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\_ gi^of[ncha [^cjia_h_mcm [n nb_ _[lfs mn[a_, qb_l_[m 
[^cjih_]nch cm l_mjihmc\f_ `il nb_ l_aof[ncih i` [^cji]sn_ 
g[nol[ncih (42). Tb_m_ nqi mn[a_m [l_ \inb l_aof[n_^ \s 

RA, moaa_mncha [hnc-i\_mcns jin_hnc[f. Tbcl^fs, RA q[m    
][j[\f_ i` _hb[h]cha ]bif_mn_lif _fffor (30). Cbif_mn_lif 
_fffor j[nbq[sm b[p_ \_h_`c]c[f _ff_]nm [a[chmn ch`f[gg[-
ncih [h^ nb_ ^_p_fijg_hn i` [nb_lim]f_limcm \s chbc\cncha 
nb_ aliqnb i` b_g[nijic_nc] mn_g [h^ jlia_hcnil ]_ffm, [m 
q_ff [m ch`f[gg[ncih [h^ []ncp[ncih i` ch`f[gg[mig_m ch 
g[]lijb[a_m. A^^cncih[ffs, nb_m_ j[nbq[sm jl_p_hn nb_ 
[]]ogof[ncih i` ]bif_mn_lsf _mn_lm ch g[]lijb[a_m, qbc]b 
cm l_mjihmc\f_ `il nb_ `ilg[ncih i` g[]lijb[a_ `i[g ]_ffm 
(43). Onb_l in vitro mno^c_m mojjilnm nb_ jl_p_hncp_ _ff_]n i` 
RA [a[chmn [nb_lim]f_limcm nblioab nb_ gi^of[ncih i` [hnc-
irc^[hn [h^ [hnc-ch`f[gg[nils j[nbq[sm (44,45). Tbcm 
g[e_m RA [h chn_l_mncha [a_hn `il ]bif_mn_lif fiq_lcha 
nb_l[js [h^ jl_p_hncha [nb_lim]f_limcm. Folnb_lgil_,       

in vivo mno^c_m ]ih`clg_^ nb_ jin_hn [hnc-bsj_lfcjc^_gc] 
[]ncpcns i` RA ch [hcg[f gi^_f. Tb_ chn[e_ i` RA [h^ RA-
lc]b _rnl[]nm b[m jlip_h fcjc^-fiq_lcha _ff_]nm nblioab   
m_p_l[f g_]b[hcmgm ch]fo^cha nb_ l_aof[ncih i` [hncirc^[-
ncp_ g[le_lm, ch`f[gg[nils j[nbq[sm, aon gc]li\cin[, [h^ 
fcjc^ g_n[\ifcmg. 

 

Prosp_]ts [n^ Con]luscon  

Tb_ l_pc_q_^ `ch^cham i` jl_pciom l_jilnm jlip_ nb[n RA 
_r_lnm [hnc-bsj_lfcjc^_gc] _ff_]nm nblioab nb_ l_aof[ncih 
i` m_p_l[f ]_ffof[l [h^ gif_]of[l n[la_nm. In silico ]b[l[]-
n_lct[ncih l_p_[f_^ nb[n RA jimm_mm_m l_g[le[\f_ HMGR 
chbc\cnils jin_hnc[f, in vitro mno^c_m mbiq_^ nb[n nbcm        

gif_]of_ _r_lnm mcahc`c][hn [hnc-bsj_lfcjc^_gc] []ncpcns 
[h^ [fmi _rbc\cnm [hnc-[^cjia_hc] [h^ [hnc-[nb_lim]f_linc] 
_ff_]nm, [h^ in vivo mno^c_m l_p_[f_^ nb[n RA ][h [ff_pc[n_ 
bsj_lfcjc^_gc[ nblioab nb_ gi^of[ncih i` fcjc^ g_n[\i-
fcmg, aon gc]li\cin[, [hncirc^[ncp_ g[le_lm, [h^ ch`f[gg[-
nils j[nbq[sm. Tbom, nb_ om_ i` RA [m [h [hnc-

bsj_lfcjc^_gc] ^loa qiof^ \_ [h _ff_]ncp_ jb[lg[]ifiac-
][f mnl[n_as nb[n ]iof^ jlipc^_ jligcmcha ijncihm `il nb_ 
nl_[ng_hn i` ][l^cip[m]of[l ^cm_[m_ ch]fo^cha [nb_lim]f_-
limcm. In cm l_]igg_h^_^ ni ][lls ion ]fchc][f nlc[fm ni ]ih-
`clg nb_ l_jiln_^ _ff_]nm i` RA ih bog[hm.  
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