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A\str[]t   

Cblihc] fcp_l ^cm_[m_ cm nb_ `il_gimn ][om_ i` gil\c^cns, []]iohncha `il     

2.2 j_l]_hn i` ^_[nb. Ih l_]_hn s_[lm, _r]_mmcp_ [nn_hncih b[m \__h `i]om_^ 

ih omcha h[nol[f [hncirc^[hnm [m nb_s b[p_ nb_ jin_hnc[f ni gchcgct_ irc^[-

ncp_ mnl_mm ch ]_ffm [h^ nbom b_fj nl_[n p[lciom [cfg_hnm. Sig_ m]c_hncmnm   

_mncg[n_ nb[n nqi-nbcl^m i` jf[hn mj_]c_m b[p_ g_^c][f [jjfc][ncihm, [h^ 

g[hs i` nb_m_ b[p_ mcahc`c][hn [hncirc^[hn jin_hnc[f. Pifsb_l\[f `ilgof[-

ncihm (PHFm) b[p_ mbiqh nb_l[j_onc] jligcm_ ch nb_ nl_[ng_hn i` m_p_l[f 

[]on_ [h^ ]blihc] ]ih^cncihm, ch]fo^cha ^c[\_n_m, qioh^ ][l_, bsj_ln_h-

mcih, ][l^cip[m]of[l ^cmil^_lm, [hrc_ns, h_olifiac][f cg\[f[h]_m, [h^ ^cmil-

^_lm i` nb_ a[mnlichn_mnch[f, l_mjcl[nils, [h^ _h^i]lch_ msmn_gm. Tbcm [lnc]f_ 

l_pc_qm nb_ [hncirc^[hn jin_hnc[f i` nb_ p[lciom PHFm  ^_p_fij_^ ni nl_[n 

b_j[nc] ^cmil^_lm ^olcha nb_ j[mn n_h s_[lm. Aft_l jl_fcgch[ls m]l__hcha, 53 

[\mnl[]nm \[m_^ ih nb_ PHFm m_f_]n_^ `il b_j[nijlin_]ncih q_l_ l_nlc_p_^ 

`lig m_p_l[f \c\fcial[jbc][f ^[n[\[m_m. Tbcm l_pc_q jlipc^_m chmcabn [h^ 

ch^c][n_m nb_ a[jm jl_m_hn_^ ch nb_ ][m_ i` PHFm. Ti ]ih]fo^_, PHFm ][h  

[]ncp[n_ m_p_l[f jbsmcifiac][f jli]_mm_m nb[n koc]e_h nb_ jli]_mm. Cfchc][f 

nlc[fm mbiof^ \_ ]ih^o]n_^ ni `olnb_l _r[gch_ nb_m_ PHFm, [h^ jli^o]ncih 

ojm][fcha qcff b_fj ni ij_h oj h_q g[le_nm `il PHFm.   

 

K_ywir^s   

[hncirc^[hnm; 2,2-^cjb_hsf-1-jc]lsfbs^l[tsf; b_j[nijlin_]ncp_; fcp_l ^cm_[m_;           
jifsb_l\[f `ilgof[ncih   

 

Ihtri^u]tcih   

Tb_ fcp_l jf[sm [ pcn[f lif_ ch momn[chcha hog_liom jbsmcifiac][f jli]_mm_m ch 

nb_ \i^s. In cm chpifp_^ ch m_p_l[f `oh]ncihm, mo]b [m g_n[\ifcmg, m_]l_ncih, 

[h^ mnil[a_ (1). In l_aof[n_m nb_ ^_nirc`c][ncih [h^ _r]l_ncih i` p[lciom    

_ria_hiom [h^ _h^ia_hiom g_n[\ifcn_m. Folnb_lgil_, [hs chdolc_m il   

^[g[a_ ni nb_ fcp_l mbiq][m_ nb_ ^_n_lcil[ncha b_[fnb i` [ j_lmih. Am j_l [ 

l_jiln, [lioh^ 2 gcffcih j_ijf_ afi\[ffs ^c_ \_][om_ i` fcp_l ^cm_[m_ _[]b 

s_[l (2).  

 Afn_lh[ncp_ [h^ ]igjf_g_hn[ls msmn_gm mo]b [m nb_ Ih^c[h nl[^cncih-

[f msmn_g, jijof[lfs ehiqh [m nb_ Asolp_^c] msmn_g, [h^ Eolij_[h [h^ 

Cbch_m_ [fn_lh[ncp_ msmn_gm [l_ ehiqh ni \_ jijof[l b_[fcha msmn_gm `il 

fi][fm. Sch]_ nb_ \_achhcha i` ncg_, jf[hnm b[p_ \__h oncfct_^ [m nb_ g[ch-

mn[s i` g_^c]ch_. H_j[nijlin_]ncp_ g_^c][ncihm b[p_ [ mo\mn[hnc[f miol]_ 

ch g_^c]ch[f jf[hnm. Sig_ fcp_l [cfg_hnm b[p_ l_jiln_^fs \__h nl_[n_^ qcnb 
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gil_ nb[h 700 gihi- [h^ jifsb_l\[f g_^c]ch_m ch nb_ 

`ilg i` ^_]i]ncihm, nch]nol_m, [h^ jcffm. In b[m \__h [mm_ln-

_^ nb[n hog_liom jf[hnm [h^ jl_j[l[ncihm _rbc\cn b_j[ni-

jlin_]ncp_ jlij_lnc_m. In cm m[c^ nb[n [ nin[f i` 160 []ncp_ 

]igjih_hnm `lig 101 jf[hnm b[p_ jimn-fcp_l jlin_]ncp_ 

jlij_lnc_m. 33 j[n_hn_^ gofnc-chal_^c_hn jf[hn ]igjimc-

ncihm qcnb jlijcnc[nils jlij_lnc_m ]ihn[ch [\ion 87 jf[hnm 

`lig Ih^c[. D_mjcn_ nb_ _hilgiom jlial_mm g[^_, nb_l_ 

[l_ hi mcahc`c][hn [h^ m_]ol_ b_j[nijlin_]ncp_ ^loam [p[cf-

[\f_ ch ]ihn_gjil[ls g_^c]ch_. Am [ l_mofn, nb_ ^_p_fij-

g_hn i` gimnfs jf[hn-\[m_^ b_j[nijlin_]ncp_ ^loam nb[n 

[l_ _ff_]ncp_ [a[chmn [ p[lc_ns i` fcp_l cffh_mm_m b[m l_]_cp_^ 

mcahc`c][hn [nn_hncih ih [ afi\[f m][f_ (3). 

 Pifsb_l\[f `ilgof[ncihm (PHFm), qbc]b b[p_ [ qc^_ 

l[ha_ i` ch^c][ncihm [a[chmn hog_liom cffh_mm_m, [l_ 

[ffil^[\f_ [h^ b[p_ `_q_l mc^_ _ff_]nm [l_ ]l_[n_^ \s ]ig-

\chcha m_p_l[f jimmc\f_ b_l\m ch ^cp_lm_ l[ncim (4). Ajjlirc-

g[n_fs 600 PHFm [l_ [^p_lncm_^ [m fcp_l jlin_]nilm ih nb_ 

]igg_l]c[f g[le_n qilf^qc^_ (5). Sch]_ nb_ p[mn g[dilcns 

i` h_q jifsb_l\[f ]ig\ch[ncihm [l_ hin m]c_hnc`c][ffs     

n_mn_^ `il _ff_]ncp_h_mm, m[`_ns, [h^ b_[fnb ]ih]_lhm [l_ 

[fmi aliqcha [m nb_s _hn_l nb_ g[le_n (6, 7). Orc^[ncp_ 

mnl_mm, il irc^[ncp_ ^[g[a_, b[m [ lif_ ch nb_                    

j[nbijbsmcifias i` m_p_l[f ]blihc] fcp_l ^cm_[m_ jb_hi-

nsj_m, ch]fo^cha [f]ibifc] fcp_l ^cm_[m_ (ALD), hih-

[f]ibifc] `[nns fcp_l ^cm_[m_ (NAFLD) (8), ^loa-ch^o]_^ fcp_l 

chdols (DILI), [h^ `c\limcm (9).  

 Ah cg\[f[h]_ \_nq__h nb_ a_h_l[ncih i` `l__      

l[^c][fm (FR) [h^ nb_ [hncirc^[hn ^_`_hm_m cm l_`_ll_^ ni [m 

irc^[ncp_ mnl_mm (10). FR [l_ [nigm il/[h^ gif_]of_m      

b[pcha ih_ il gil_ ohj[cl_^ [h^ ohmn[\f_ _f_]nlihm (_-). 

FR cm oh^_lmnii^ ni \_ bcabfs l_[]ncp_. Wbcf_ l_^o]cha, [h 

Orsa_h (O-) gif_]of_ ][h a_h_l[n_ [ l_[]ncp_ irsa_h     

mj_]c_m (ROS) qbcf_ chn_l[]ncha qcnb nl[hmcncih g_n[fm (11). 

Am [ l_mofn, ]igj[lcha nb_ [hncirc^[hn []ncpcns i` ^cff_l_hn 

PHFm g[s ch^c][n_ [h [hncirc^[hn-lc]b `ilgof[ncih `il 

nl_[ncha fcp_l jli\f_gm (12). Ti mo\mn[hnc[n_ nb_ nb_l[j_o-

nc] ]f[cgm g[^_ \s nb_ b_j[nijlin_]ncp_ PHFm `ilg_^ ch 

nb_ jl_pciom n_h s_[lm, nb_ ]oll_hn mno^s m__em ni ^_m]lc\_ 

nb_ gofncjf_ in-vitro [hncirc^[hn m]c_hnc`c] g_nbi^ifiac_m 

om_^ ch nbcm l_a[l^ ^olcha 2013-2023.   

 

M_tbi^ifiay  

Inclusion and exclusion criteria for the PHFs having 

hepatoprotective potential        

Tb_ l_pc_q cm mcahc`c][hn i` nb_ ch-^_jnb fcn_l[nol_ _rjfil[-

ncih ch p[lciom \c\fcial[jbc] ^[n[\[m_m mo]b [m Po\M_^, 

S]ijom, Giiaf_ S]bif[l, _n]. qcnb nb_ p[lciom e_sqil^m 

“Pifsb_l\[f `ilgof[ncihm”, “H_j[nijlin_]ncp_”, “fcp_l   

^cm_[m_m”, [h^ “[hncirc^[hn []ncpcns” ^ih_ [m j_l nb_     

Pl_`_ll_^ R_jilncha In_gm `il Ssmn_g[nc] R_pc_qm [h^  

M_n[-Ah[fsm_m PRISMA aoc^_fch_m (13). A nin[f i` 122 [lnc-

]f_m q_l_ l_nlc_p_^ ^olcha nb_ m_[l]b, biq_p_l, ihfs 53 

l_f_p[hn j[j_lm jo\fcmb_^ ch Ehafcmb [h^ b[pcha `off n_rn 

q_l_ ]ihmc^_l_^ ni _rnl[]n nb_ ^_mcl_^ ch`ilg[ncih (14, 

15). O` qbc]b ihfs 154 [lnc]f_m q_l_ `ioh^ chmc^_ nb_      

ch]fomcih ]lcn_lc[. 

 Oon i` nb_ 174 PHFm ch]fo^_^ ch nb_ mno^s, Ih^c[ b[m       

]ihnlc\on_^ nb_ gimn (h=107), `iffiq_^ \s Slc L[he[ (2), 

Kil_[ (22), T[cq[h (1), Il[h (1), [h^ P[ecmn[h (1) ch nb_ j[mn 

n_h s_[lm. Tb_ s_[l 2015 m[q nb_ al_[n_mn ch]l_[m_ ch PHF 

^_p_fijg_hn. Boerhavvia diffusa (h=4) [h^ Picrorrhiza kur-

roa (h=4) q_l_ nb_ nqi jf[hn ]ihmncno_hnm nb[n q_l_ _g-

jfis_^ nb_ gimn `l_ko_hnfs.   

 

R_sufts  

 T[\f_ 1 _hfcmnm nb_ g[dil jbsni]b_gc][fm, mo]b [m jb_hif-

c] [h^ `f[pihic^ ]ihn_hn i` ^cff_l_hn b_j[nijlin_]ncp_ 

PHFm qbc]b [l_ f[la_fs l_mjihmc\f_ `il nb_ [hncirc^[hn []-

ncpcns.  T[\f_ 2 ch^c][n_m nb_ [hncirc^[hn []ncpcns i` ^cff_l_hn 

b_j[nijlin_]ncp_ PHFm _p[fo[n_^ omcha ^cff_l_hn n_mn 

g_nbi^m. 2,2-^cjb_hsf-1-jc]lsfbs^l[tsf (DPPH) l[^c][f 

m][p_hacha [mm[s q[m nb_ gimn ]iggih g_nbi^ ni _p[fo-

[n_ nb_ [hncirc^[hn jin_hnc[f i` nb_ b_j[nijlin_]ncp_ 

PHFm. 

 

T[\f_ 1. Tin[f jb_hifc] [h^ `f[pihic^ ]ihn_hn i` ^cff_l_hn b_j[nijlin_]ncp_ PHFm  

Sf hi PHF h[g_ 
N[g_ i` 

tb_ ]iuh-

try 
Cigjisctcih Extr[]t M_tbi^ 

Tit[f Pb_-
hifc] ]ih-

t_hts (ga/a) 

Tit[f Ff[vi-
hic^ ]ih-

t_hts     (ga/
a) 

Pb[rg[]i-
fiac][f us_s 

R_`_r_h]_s 

1. PHAF Slc L[he[ 

Cassia fistula, Glycyrrhiza 
glabra, Coscinium 
fenestratum, Cyperus 

rotundus, Curcuma longa, 
Azadirachta indica, and 

Enb[hif 327.07±9.65 224.6 ± 8.42 
Ahnc-

ch`f[gg[ni-

ls 
(34) 

Ako_iom 103.65 ± 4.94 76.6 ± 5.83 

2. 
LINK LIVEC-

ARE™ 
Slc L[he[ 

Andrographis paniculata, 
Eclipta alba, Phyllanthus 
amarus, Phyllanthus 
emblica, Terminalia 
chebula, Terminalia 

bellirica, Tinospora 
cordifolia, Curcuma longa, 
Glycyrrhiza glabra, 
Boerhavia diffusa, Osbeckia 
octandra. Tephrosia 
purpurea, Piper longum [h^ 
Vernonia cinerea 

Ako_iom 1050/7a - - (35) 
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3. F1 Kil_[ 
Hovenia dulcis, Oryza sativa 
[h^ Glycine max 

F_lg_hn_^ 

7.30 ± 0.01 - - 

(36) 

4. F2 Kil_[ 

Hovenia dulcis, Oryza sativa 
[h^ Glycine max _rnl[]n 
qcnb jiq^_l i` Hovenia 
dulcis 

7.73 ± 0.01 - - 

5. L52 Ih^c[ 

Capparis spinosa, Cichorium 
intybus, Solanum nigrum, 

Terminalia arjuna, Cassia 
occidentalis, Achillea mille-
folium, Tamarix gallica, [h^ 
M[h^ol Bb[mg[ 

Enb[hif 5.65 ± 0.17 

- - 

(37) 

Ako_iom 1.22 ± 0.021 

6. L38 Ih^c[ 

Phyllanthus niruri, Eclipta 
alba, 

Picrorhiza kurroa, Tinospora 
cordifolia, Andrographis 
paniculata, Solanum 
Nigrum, Boerhaavia ^cffom[, 
Terminalia. Arjuna, [h^ 
Berberis aristata 

Enb[hif 3.16 ± 0.09 

- - 

Ako_iom 0.645 ± 0.161 

7. LST-02 Ih^c[ 

Tinospora cordifolia, 
Phyllanthus amarus, 
Emblica officinalis, 
Terminalia chebula, 
Terminalia bellerica, 

Azadirachta indica, 
Adhatoda vasica, Picrorhiza 
kurroa, Swertia chirata, and 
Boerhaavia diffusa 

Hs^li_nb[hifc] 47.9 ± 0.14 - - (38) 

8. KGA P[ecmn[h 

Borago officinalis, 
Coriandrum sativum, 
Bombyx mori, Salvia 
haematodes, Centaurea 
behen, Santalum album, 
Melissa parviflora, 
Lallemantia royleana, 
Ocimum gratissimum, 
Lavandula stoechas, 

Cheiranthus cheiri, Mathiola 
incana, Ambra grasea, 
Delphinium denudatum, 
Paeonia emodi, [h^ 
Pandanus tectorius 

Ako_iom g_nb[-
hif 

27.4 ± 0.2% 36.8 ± 0.2%. - (39) 

9. Lcp-jli-08 Ih^c[ 
Nigella sativa (S__^), En-
tada pursaetha (S__^), [h^ 
Ficus glomerata (Flocn) 

Ako_iom 13.16 ± 0.31 19.71 ± 0.91 
R_^o]_m 
NAFLD 

(32,40) 

10. 
N[hh[lc M[nbc-

l[c 
Ih^c[ 

Hemidesmus indicus, 
Cuminum cyminum, 
Elettaria cardamomum, 
Foeniculum vulgare, [h^ 
Sesbania grandiflora 

Ako_iom 0.034 0.1720 Ahncgc]li\c[f (41) 

11. Qolm-_-V[l^ Il[h 
Rosa damascene, Rhus 
coriaria, [h^ Glycyrrhiza 
glabra 

Hs^li[f]ibifc] 376 ± 0.93 36.27 ± 0.98 

- (27) 

Ako_iom 297.6 ± 0.96 17.79 ± 0.86 
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12. PHF n[\f_n Ih^c[ 

Butea monosperma, Bauhinia 

variegata, and Ocimum 
gratissimum 

A]_nih_ `l[]ncih 
(B. Monospera 

452 ± 1.6 

  - (28)  

Enbsf []_n[n_    
(B. variegata) 

712.4 ± 2.4 

h-\on[hif 
`l[]ncihm (B. 
variegata) 

442.5 ± 1.1 

Dc]bfilig_nb[h_ 
(O. gratissimum) 

735 ± 2.1 

Enbsf []_n[n_ 
`l[]ncihm (O. 
gratissimum) 

1365 ± 1.4 

Qo_l]_nch _mnc-
g[ncih i` PHF 

n[\f_n 

0.113155575 
ga/ mjin 

13. AEF T[cq[h 

Artemisia capillaris, Lonicera 

Japonica, [h^ Silybum maria-
num 

Ako_iom 52.6 9.6 - (42) 

14. LcpPli Ih^c[ 
Achillea millefolium, Cichorium 
intybus, [h^ Picrorhiza kurroa 

Enb[hifc] 396 480 

Ahnc-
ch`f[gg[ni-
ls Ahnc-HCV 

[a_hn 

(43, 44) 

T[\f_ 2. In vitro [hncirc^[hn []ncpcns i` ^cff_l_hn b_j[nijlin_]ncp_ PHFm  

S hi 
PHF 

h[g_ 
N[g_ i` tb_ 

]iuhtry 
Cigjisctcih Sifv_ht us_ In vitro [htcixc^[ht []tcvcty R_`_r_h]_s 

1. PHAF Slc L[he[ 

Cassia fistula, Glycyrrhiza glabra, Coscinium 
fenestratum, Cyperus rotundus, Curcuma longa, 
Azadirachta indica, and Stereospermum 
suaveolens 

Enb[hif 

DPPH [mm[s 

227.17 ± 6.16 ga Tlifir 
_kocp[f_hnm/a i` _rnl[]n 

  

(34) 

Ako_iom 

DPPH [mm[s 

79.50 ± 4.42 ga Tlifir _kocp-
[f_hnm/a i` _rnl[]n 

Enb[hif 

ORAC [mm[s 

1481.44 ± 30.20 ga Tlifir 
_kocp[f_hnm/a i` _rnl[]n 

Ako_iom 

ORAC [mm[s 

481.11 ± 17.30 ga Tlifir 
_kocp[f_hnm/a i` _rnl[]n 

Enb[hif 

ABTS [mm[s 

577.08 ± 5.48 ga Tlifir 
_kocp[f_hnm/a i` _rnl[]n 

Ako_iom 

ABTS [mm[s 

198.20 ± 4.55 ga Tlifir 
_kocp[f_hnm/a i` _rnl[]n 

2. 
Lche 

Lcp_]-
[l_™ 

Slc L[he[ 

Andrographis paniculata, Eclipta alba, 
Phyllanthus amarus, Phyllanthus emblica, 
Terminalia chebula, Terminalia bellirica, 
Tinospora cordifolia, Curcuma longa, Glycyrrhiza 
glabra, Boerhavia diffusa, Osbekia octandra. 

Tephrosia purpurea, Piper longum, [h^ Vernonia 

Ako_iom 

G[ffc] []c^ 

DPPH [mm[s 

IC50 = 50 

DPPH [mm[s 
(35) 

G[ffc] []c^ 
DPPH [mm[s 

IC50 = 5 

3. LST-02 Ih^c[ 

Tinospora cordifolia, Phyllanthus amarus, Emblica 
officinalis, Terminalia chebula, Terminalia 
bellerica, Azadirachta indica, Adhatoda vasica, 

Picrorhiza kurroa, Swertia chirata, and 

Hs^li_nb[hifc] 
DPPH [mm[s 

IC50 = 164.8 ± 0.10 
(38) 
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Tb_ g_]b[hcmnc] j_lmj_]ncp_ i` b_j[nijlin_]ncih omcha 

PHFm h_]_mmcn[n_m [ ]igjl_b_hmcp_ oh^_lmn[h^cha i` nb_ 

^cmnch]n gif_]of[l [h^ ]_ffof[l j[nbq[sm nblioab qbc]b 

nb_m_ b_l\[f \f_h^m _r_ln nb_cl m[`_ao[l^cha _ff_]nm ih nb_ 

fcp_l. Mimn jf[hn-\[m_^ b_j[nijlin_]ncp_ `ilgof[m (PHFm) 

[l_ g[^_ oj i` ^cff_l_hn jf[hn-\[m_^ chal_^c_hnm, _[]b i` 

qbc]b b[m \ci[]ncp_ ]igjih_hnm nb[n qile nia_nb_l ni 

jlin_]n nb_ fcp_l (16). Tb_ `iffiqcha [l_ mig_ jcpin[f 

g_]b[hcmgm nb[n g[s jf[s [ lif_: 

Ahtcixc^[ht []tcvcty       

Nog_liom PHFm ch]iljil[n_ [hncirc^[hn-lc]b b_l\m,       
ch]fo^cha `f[pihic^m, jifsjb_hifm, [h^ inb_l jbsni]b_gc-

][fm. Tb_m_ ]igjioh^m [mmcmn ch ]iohn_l[]ncha ^_nlcg_hn[f 

`l__ l[^c][fm [h^ l_[]ncp_ irsa_h mj_]c_m (ROS), qbc]b ][h 

ch`fc]n b[lg ih fcp_l ]_ffm [h^ nlcaa_l ch`f[gg[nils          

l_mjihm_m (1, 17). Bs \_]igcha irc^ct_^ nb_gm_fp_m, [hnc-

irc^[hnm [l_ jl_p_hn[ncp_ ]b_gc][fm nb[n [l_ _mm_hnc[f `il 

jl_p_hncha irc^[ncp_ b[lg \lioabn ih \s l_[]ncp_ irsa_h 

mj_]c_m (ROS) (5, 18-20). N[nol[f [hncirc^[hnm b[p_ [nnl[]n-

_^ gil_ [nn_hncih ch l_]_hn s_[lm, [h^ nb_ fcn_l[nol_ ch^c-

][n_m ]f_[lfs nb[n nb_s ][h l_jf[]_ mshnb_nc] [hncirc^[hnm 

`il mig_ jimcncp_ l_[mihm. Mimn mno^c_m ih h[nol[f [hncirc-

^[hnm ]ih]_hnl[n_ ih jb_hifc] ]b_gc][fm, _mj_]c[ffs `f[pi-

hic^m mo]b [m Col]ogch, [m jin_hnc[f miol]_m i` nb_m_  

gif_]of_m (1, 21, 22). Ti jli^o]_ [ ]igjimcncih nb[n cm 

\inb _ff_]ncp_ [h^ \[f[h]_^, cn cm ]lo]c[f ni ][l_`offs       

[h[fst_ nb_ [hncirc^[hn jli`cf_m i` _[]b b_l\. N_[lfs [ff 

_rj_lnm ch nb_ ]oll_hn mno^s ]iff_]n_^ [h^ _p[fo[n_^ nb_ 

nin[f jb_hifc] [h^ `f[pihic^ ]ihn_hn oncfctcha [ko_iom 

g_nbi^m. Tb_ DPPH m][p_hacha []ncpcns q[m om_^ ni ^_n_l-

gch_ nb_ [hncirc^[hn []ncpcns, g[echa cn nb_ gimn jijof[l 

[h^ nlomnqilnbs g_nbi^. Am \_h]bg[lem, p[lciom mshnb_n-

c] [h^ h[nol[f [hncirc^[hnm q_l_ oncfct_^, ch]fo^cha     

[m]il\c] []c^, a[ffc] []c^, ko_l]_nch, [h^ nlifir. Ti g[e_ 

[h ip_l[ff _mncg[ncih i` nb_ [hncirc^[hn jin_hnc[f i` PHFm, 

4. KGA P[ecmn[h 

Borago officinalis, Coriandrum sativum, Bombyx mori, 
Salvia haematodes, Centaurea behen, Santalum 
album, Melissa parviflora, Lallemantia royleana, 
Ocimum gratissimum, Lavandula stoechas, 
Cheiranthus cheiri, Matthiola incana, Ambra grasea, 
Delphinium denudatum, Paeonia emodi, [h^ 
Pandanus tectorius 

M_nb[hifc] 
_rnl[]n 

DPPH [mm[s 

IC50 = 60.8 

(39) 

Am]il\c] []c^ 
DPPH [mm[s 

IC50 = 64.7 

5. Lcpigsh Ih^c[ 

Andrographis paniculata, Phyllanthus niruri, Boerhaa-
via diffusa, Amoora rohituka, Cichorium intybus, 
Adhatoda vasica, Eclipta alba, Zingiber officinale, 
Berberis aristata, Fumaria officinalis, Embellia ribes, 
Tephrosia purpurea, Tinospora cordifolia, Coriandrum 
sativum, Aloe barbadensis, [h^ Picrorhiza kurroa 

Ako_iom 
DPPH [mm[s 

IC50 = 61.42 
(45) 

Am]il\c] []c^ 
DPPH [mm[s 

IC50 = 63.62 

6. 
Lcp-jli-

08 
Ih^c[ 

Nigella sativa (S__^), Entada pursaetha (S__^), [h^ 
Ficus glomerata (Flocn) Ako_iom DPPH [mm[s (40) 

7. 
N[hh[lc 
M[nbcl[c 

Ih^c[ 
Hemidesmus indicus, Cuminum cyminum, Elettaria 
cardamomum, Foeniculum vulgare, [h^ Sesbania 
grandiflora 

Ako_iom 
DPPH m][p_hacha []ncpcns 

(82.49%) [n 200 μa/gf (41) 

Am]il\c] []c^ 
DPPH m][p_hacha []ncpcns 

(96.15%) [n 200 μa/gf 

8. PHF Ih^c[ 
Calotropis procera, Gymnema sylvestre, [h^ Lawsonia 
inermis 

Ako_iom g_nb-
[hifc] 

DPPH [mm[s 

(26) 

Am]il\c] []c^ DPPH [mm[s 

9. PHF Ih^c[ Plumeria rubra, [h^ Murraya koenigii 

Hs^li-
g_nb[hifc] 

DPPH [mm[s: 

EC50 = 25 μa/gf 

(46) Ako_iom  
DPPH [mm[s: 

EC50 = 28.32 μa/gf 

Am]il\c] []c^ 
DPPH [mm[s: 

EC50 = 3.37 μa/gf 

10. 
Qolm-_-

V[l^ 
Il[h 

Rosa damascene, Rhus coriaria, and Glycyrrhiza 
glabra 

Hs^li-[f]ibifc] DPPH [mm[s: 

(27) Ako_iom DPPH [mm[s: 

Qo_l]_nch DPPH [mm[s: 

Hs^li-[f]ibifc] Ncnlc] Orc^_ [mm[sm: 

  

Ako_iom Ncnlc] Orc^_ [mm[sm: 

Qo_l]_nch Ncnlc] Orc^_ [mm[sm: 

Hs^li[f]ibifc] FRAP [mm[s: 255.24±3.45 

Ako_iom FRAP [mm[s: 134.57±3.45 

Qo_l]_nch FRAP [mm[s: 16.11 ± 0.45 

11 AEF T[cq[h 
Artemisia capillaris, Lonicera japonica, [h^ Silybum 
marianum Ako_iom 

DPPH m][p_hacha []ncpcns = 
84.1% 

(42) 
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nb_ []ncpcns i` ^cff_l_hn mifp_hnm b[m \__h [nn_gjn_^ \s       

m_p_l[f l_m_[l]b_lm.  

 PHFm gcr [ p[lc_ns i` b_l\m il jf[hn _rnl[]nm ni jli-

pc^_ [ msh_lacmnc] l_mofn nb[n g[s cgjlip_ nb_ g_^c]ch[f 

_ff_]nm i` _[]b ]igjih_hn (17, 18). Ih a_h_l[f, nb_ ^cm]om-

mcih ip_l jifsb_l\[f ABTS ]igjimcncihm mbiof^ ]ip_l 

\inb nb_ jimmc\f_ [^p[hn[a_m [h^ ^l[q\[]em i` omcha 

nb_g [m [hncirc^[hnm. In cm ]lo]c[f ni [jjli[]b nb_ mo\d_]n 

qcnb [ ]lcnc][f j_lmj_]ncp_, n[echa chni []]iohn nb_ _rcmncha 

m]c_hnc`c] _pc^_h]_ [h^ nb_ _hpclihg_hn ch qbc]b nb_ `il-

gof[ncih qiof^ \_ oncfct_^, domn fce_ qcnb [hs b_l\[f nl_[n-

g_hn il g_^c]ch[f jli^o]n. Ih nb_ ABTS g_nbi^, nb_ \fo_-

al__h ]bligijbil_ 2,2 -Atchi-\cm(3-_nbsf\_htinbc[tifch_-

6-mof`ihc] []c^ (ABTS+) cm nl_[n_^ qcnb [h [hncirc^[hn ni 

g_[mol_ nb_ ]ifiol fimm nb[n l_mofnm. Tb_ [hncirc^[hn ^_-

]ifilct_m [h^ nl[hm`ilgm ABTS+ ni ABTS (23). Tb_ b_j[ni-

jlin_]ncp_ [\cfcns i` nb_ jifsb_l\[f gcrnol_ ][h \_        

]igjf_n_fs ^_n_lgch_^ \s ]ig\chcha p[lciom [hncirc^[hn 

[mm[sm. Op_l[ff, nb_ [p[cf[\f_ l_m_[l]b mojjilnm nb_ chp_m-

nca[ncih i` jifsb_l\[f `ilgof[ncihm [m [h [^^cncih[f     

mnl[n_as `il nl_[ncha irc^[ncp_ mnl_mm-l_f[n_^ cffh_mm_m [h^ 

_hb[h]cha a_h_l[f b_[fnb [h^ q_ff-\_cha. 

Ahtc-Ih`f[gg[tiry _ff_]ts     

PHFm ]ihn[ch g_n[\ifcn_m fce_ jb_hifm nb[n cgj_^_          

jli-ch`f[gg[nils j[nbq[sm [h^ ]sniech_m. Bs l_^o]cha 

fcp_l ch`f[gg[ncih, nb_m_ \f_h^m ][h jlipc^_ m[`_ao[l^m 

`il b_j[ni]sn_m (fcp_l ]_ffm) [a[chmn jin_hnc[f b[lg (1, 24). 

Sig_ `f[pihic^m, mo]b [m `f[pihifm (ko_l]_nch [h^ lonch), 

`f[p[hih_m (b_mj_lc^ch), `f[p[hifm (][n_]bch), [h^ [hnbi]s-

[hchm (_.a. ]s[hc^ch) b[p_ \__h ^_gihmnl[n_^ `il nb_cl       

[hnc-ch`f[gg[nils [\cfcns (25). 

D_tixc`c][tcih sujjirt      

C_ln[ch b_l\m ch jifsb_l\[f gcrnol_m g[s b_fj nb_ fcp_l'm 

h[nol[f ^_nirc`c][ncih jli]_mm_m \s g[echa ^_nirc`scha 

_htsg_m qile \_nn_l [h^ g[echa cn _[mc_l `il nb_ \i^s ni 

a_n lc^ i` nirchm (1, 26). 

Stcguf[tcih i` fcv_r r_a_h_r[tcih     

A jilncih i` nb_ jifsb_l\[f gcrnol_m b[m nb_ jin_hnc[f ni 

jligin_ nb_ aliqnb [h^ ^cpcmcih i` b_j[ni]sn_m, jin_h-

nc[ffs `[]cfcn[ncha nb_ l_a_h_l[ncih i` fcp_l ncmmo_. Tbcm 

g_]b[hcmg ]iof^ ]ihnlc\on_ ni nb_ l_j[cl i` ^[g[a_ 

][om_^ \s p[lciom `[]nilm, mo]b [m nirchm il ch`_]ncihm (1, 

27). 

Mi^uf[tcih i` ]_ffuf[r scah[fcha      

Pifsb_l\[f ]igjioh^m mo]b [m `f[pihic^m [h^ n_lj_hic^m 
b[p_ nb_ jin_hnc[f ni _ha[a_ qcnb ^cp_lm_ ]_ffof[l mcah[fcha 

j[nbq[sm, ch]fo^cha nbim_ l_mjihmc\f_ `il [jijnimcm 

(jlial[gg_^ ]_ff ^_[nb), ]_ff molpcp[f, [h^ jlifc`_l[ncih. 

Bs gi^of[ncha nb_m_ j[nbq[sm, jifsb_l\m ][h ]ihnlc\on_ 

ni nb_ _hb[h]_g_hn i` fcp_l ]_ff q_ff-\_cha (1, 28). Cb_h    

et al. (29) ch^c][n_^ nb[n ][n[fjif, [ n_lj_hic^, ][h        

_ff_]ncp_fs chbc\cn nb_ jlial_mmcih i` fcp_l ^cm_[m_, [h^ 

_ff_]ncp_fs jl_p_hn `[nns fcp_l \s chbc\cncha ch`f[gg[ncih 

[h^ ch]l_[mcha fcjc^ g_n[\ifcmg. 

 

Ahtc-`c\ritc] _ff_]ts       

Er]_mmcp_ []]ogof[ncih i` ]iff[a_h ]b[l[]n_lct_m fcp_l  

`c\limcm, qbc]b ][h l_mofn ch ]cllbimcm [h^ ]igjligcm_^ 

fcp_l `oh]ncih. OS ]ihnlc\on_m ni `c\lia_h_mcm, [ g_]b[-

hcmg ift_h ]ihh_]n_^ ni nb_ l_j[cl msmn_g i` [ \i^s, \s 

ojl_aof[ncha b[lg`of ]sniech_m mo]b [m nl[hm`ilgcha 

aliqnb `[]nil-β (TGF-β), chn_lf_oech-6 (IL-6), [h^ nogil 

h_]limcm `[]nil α (TNF-α) (30). Ih [^^cncih, TGF-β [fmi f_[^m 

ni ROS jli^o]ncih ch _h^inb_fc[f [h^ _jcnb_fc[f ]_ffm      

`iffiq_^ \s inb_l fcp_l ]_ffm mo]b [m _jcnb_fc[f ]_ffm, [h^ 

`c\li\f[mnm (9). Ihal_^c_hnm qcnbch PHFm gcabn jimm_mm nb_     

[\cfcns ni cgj_^_ `c\limcm \s ^cgchcmbcha ]iff[a_h mshnb_mcm 

[h^ `[]cfcn[ncha cnm \l_[e^iqh (24). 

Igguhigi^uf[tcih      

Ah [ll[s i` PHFm gcabn [ff_]n nb_ cggoh_ l_mjihm_ qcnbch 

nb_ fcp_l, [c^cha ch nb_ gi^of[ncih i` cggoh_ ]_ffm [h^ 

jl_p_hncha fcp_l ^[g[a_ ][om_^ \s cggoh_ []ncpcns (31). 

Cbif_st_rif r_auf[tcih      

Tb_ ]ihmncno_hnm i` PHFm g[s ]ihnlc\on_ ni nb_ l_aof[ncih 

i` \fii^ ]bif_mn_lif f_p_fm [h^ jl_p_hncih i` `[n \ocf^-oj 

ch nb_ fcp_l, nb_l_\s ^_]l_[mcha nb_ fce_fcbii^ i` ^_p_fij-

cha hih-[f]ibifc] `[nns fcp_l ^cm_[m_ (32). 

Gut-fcv_r [xcs gi^uf[tcih           

Pifsb_l\[f `ilgof[ncihm b[p_ nb_ jin_hnc[f ni [ff_]n nb_ 

aon gc]li\cin[ [h^ pcn[f aon-fcp_l [rcm, qbc]b bif^ mcahc`c-

][hn cgjiln[h]_ ch ojbif^cha fcp_l q_ff-\_cha. Pifsb_l\[fm 

][h ch^cl_]nfs jlipc^_ m[`_ao[l^cha _ff_]nm ni nb_ fcp_l \s 

jligincha [ b[lgihciom aon gc]li\cig_ (33). 

 In cm ]lo]c[f ni l_]iahct_ nb[n nb_ mj_]c`c] g_]b[-

hcmgm i` fcp_l jlin_]ncih g[s ^cff_l \[m_^ ih nb_ ohcko_ 

b_l\m [h^ ]igjioh^m ]ihn[ch_^ ch nb_ jifsb_l\[f \f_h^. 

Folnb_lgil_, [^^cncih[f l_m_[l]b cm l_kocl_^ ni ]igjl_-

b_hmcp_fs oh^_lmn[h^ nb_ g_]b[hcmgm oh^_lfscha nb_ 

b_j[nijlin_]ncp_ \_h_`cnm i` jifsb_l\[f g_^c]ch_m [h^ ni 

[m]_ln[ch nb_cl _ffc][]s [h^ m[`_ns ch p[lciom mcno[ncihm.   

 

Cih]fuscih   

Ih nbcm l_pc_q, q_ ch]fo^_^ p[lciom PHFm nb[n q_l_ ]l_[n_^ 
ni m[`_ao[l^ nb_ fcp_lm [h^ qbim_ [hncirc^[hn []ncpcns b[m 
\__h n_mn_^. Tb_ [onbilm ^i]og_hn_^ m_p_l[f PHFm ^o_ ni 

nb_ j[o]cns i` m]c_hnc`c] p[fc^[ncihm [h^ nb_ lcmcha hog\_l 
i` `ilgof[ncihm. So]b ch`ilg[ncih l_p_[fcha nb_cl g_]b[-
hcmnc] g_nbi^ il msh_lacmnc] msmn_g cm hin l_[^cfs [p[cf[\f_. 

Tb_ ^i]og_hn_^ mno^c_m q_l_ g_l_fs jichncha ion nb[n 
jb_hifc]m [h^ `f[pihic^m, qbc]b hin ihfs mbc_f^ ]_ffm \on 
[fmi b[p_ [hncirc^[hn []ncpcns, g[s \_ l_mjihmc\f_ `il 

PHFm' jlin_]ncp_ cgj[]n [a[chmn b_j[nc] ^[g[a_. Tb_l_-
`il_, cn ][h \_ ]ih]fo^_^ nb[n PHFm' [\cfcns ni []n [m  [hnc-
irc^[hnm nb_gm_fp_m ch h_onl[fctcha b[lg`of g_n[\ifcn_m 

g[s []]iohn `il nb_cl b_j[nijlin_]ncp_ jlij_lnc_m.        
Ihn_l_mnchafs, hih_ il p_ls fcnnf_ ch`ilg[ncih ih nb_m_ PHFm 
q[m ^cm]ip_l_^. Tb_ ko[fcns [h^ l_jli^o]c\cfcns i` `ilgo-

f[ncihm [l_ hin mn[h^[l^cm_^. Afnbioab gimn b_l\[f       
]igjioh^m [l_ nbioabn ni \_ m[`_, mig_ jf[hnm g[s chn_l-
[]n il b[p_ h_a[ncp_/[ff_lac] _ff_]nm qb_h gcr_^. Sno^c_m 

]ih^o]n_^ ch nb_ jl_]fchc][f [h^ ]fchc][f mn[a_m g[s iff_l 
hip_f chmcabnm chni nb_ m[`_ns jli`cf_ i` nb_m_ `ilgof[ncihm. 
In vivo, chp_mnca[ncihm [l_ h_]_mm[ls ni `offs ]igjl_b_h^ 
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nb_ jin_hnc[f i` nb_ PHFm. B_`il_ ]ihmc^_lcha nb_cl om_ ch 
]fchc][f m_nncham il [m ^c_n[ls mojjf_g_hnm, h_p_lnb_f_mm 

m]c_hnc`c] mn[h^[l^ct[ncih, [h^ m[`_ns _p[fo[ncihm [l_     
l_kocl_^. Ti ^_n_lgch_ nb_ _ff_]ncp_h_mm i` nb_m_ PHFm ni 
nl_[n b_j[nc] cffh_mm_m, chp_mnca[ncihm ih nb_ m_j[l[ncih, 

jolc`c][ncih, [h^ ]b[l[]n_lct[ncih i` nb_ jbsni]b_gc][fm [m 
q_ff [m in vivo _rj_lcg_hnm gomn \_ nb_ h__^ i` biol [h^ 
][llc_^ ion.   

 

A]ehiwf_^a_g_hts    

B[hd[c Mi]b[b[ls cm al[n_`of ni nb_ Mchcmnls i` Tlc\[f 
Aff[clm, Gip_lhg_hn i` Ih^c[, [h^ nb_ Uhcp_lmcns Gl[hn 

Ciggcmmcih, Gip_lhg_hn i` Ih^c[, `il jlipc^cha nb_      
N[ncih[f F_ffiqmbcj `il Hcab_l E^o][ncih i` ST.   
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