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A\str[]t 

Pbsni]b_gc][fm [l_ jf[hn-\[m_^ jli^o]nm qcnb bcab g_^c]ch[f p[fo_. Tb_m_ 

g_n[\ifcn_m _ff_]ncp_fs n[la_n ^cm_[m_-][omcha gc]li\_m. Dloa-l_mcmn[hn 

j[nbia_hm b[p_ ^_p_fij_^ g_]b[hcmgm ni momn[ch nb_gm_fp_m _p_h qcnb 

chbc\cnilm. Dloa l_mcmn[h]_ b[m _g_la_^ [m [ afi\[f ac[hn, ][omcha [ff 

[p[cf[\f_ nl_[ng_hn ijncihm ni `[cf. Tb_ mifoncih ni nbcm jli\f_g cm ch nb_ 

jbsni]b_gc][fm i` jf[hnm qcnb [hnc\[]n_lc[f [h^ ^loa l_mcmn[h]_ gi^of[ncih 

jlij_lnc_m. Pbsni]b_gc][fm gcabn \_ [\f_ ni a_n lc^ i` _fffor jogjm, ^loa-

gi^of[ncha _htsg_m, l_mcmn[h]_ a_h_m, koilog m_hmcha, [h^ \ci`cfg, [ff i` 

qbc]b ][om_ j[nbia_hm ni \_ l_mcmn[hn ni ^loam. Mil_ip_l, [hnc-i\_mia_hc] 

[h^ ][l^cijlin_]ncp_ jlij_lnc_m [l_ [fmi i\m_lp_^ ch jbsni]b_gc][fm. 

A^^cncih[ffs, mno^c_m mbiq nb_ mo]]_mm i` jbsni]b_gc][f-\[m_^ 

h[hij[lnc]f_m ch ^loa l_mcmn[h]_ l_aof[ncih. Tbcm l_pc_q _gjb[mct_m 

jbsni]b_gc][fm' ^cff_l_hn g_]b[hcmgm i` []ncih [h^ nb_cl ^_lcp[ncp_m ch 

]ol\cha ^loa-l_mcmn[hn j[nbia_hm [h^ ][h]_l ]_ffm.  

 

K_ywor^s  

ABC nl[hmjiln_lm; _fffor jogj gi^of[ncih; Gl[g-h_a[ncp_ \[]n_lc[; MDR; 

h[hi-\cinc]m; PDR; oli-j[nbia_hm 

 

Intro^u]tcon 

Pbsni]b_gc][fm [l_ hih-honlcncp_ mo\mn[h]_m nb[n b[p_ [ jlin_]ncp_ `oh]ncih 

ch jf[hnm [a[chmn j[nbia_hc] [nn[]em [h^ _hpclihg_hn[f mnl_mm (1). 

Pbsni]b_gc][fm j[lnc]cj[n_ ch m_]ih^[ls g_n[\ifcmg [h^ ^i hin b[p_ [ lif_ 

ch nb_ molpcp[f i` jf[hnm. Pf[hn m_]ih^[ls g_n[\ifcn_m, c._., jbsni]b_gc][fm, 

[l_ ^cpc^_^ chni ][lin_hic^m, jb_hifc]m, [fe[fic^m, N-]ihn[chcha ]igjioh^m, 

[h^ ila[himof`ol ]igjioh^m \[m_^ ih nb_cl \cimshnb_nc] ilcach (2) (Fca. 1.). 

Pbsni]b_gc][fm [l_ `_[nol_^ \s mnlo]nol[f ^cp_lmcns [h^ jligch_hnfs []n [m 

[hncirc^[hn, [hnc^c[\_nc], [hnc][l]chia_hc], [hncgc]li\c[f, [h^ [hnc-

ch`f[gg[nils. Tb_m_ ]b_gc][fm _ffc]c_hnfs ^cmlojn ^cm_[m_ ][omcha mcah[fcha 

j[nbq[sm.(3). Ihn_l_mnchafs, jbsni]b_gc][fm b[p_ [fmi \__h chp_mnca[n_^ `il 

[hnc-i\_mia_hc] [h^ ][l^cijlin_]ncp_ jlij_lnc_m (4,5).  

 Dloa l_mcmn[h]_ cm [ mcahc`c][hn nbl_[n ch nb_ nl_[ng_hn i` ^cm_[m_m (6). 

Tb_ jl_mmol_ ni molpcp_ ^lcp_m nb_ [jj_[l[h]_ i` ^loa l_mcmn[h]_. Ahs 

j[nbia_h il ][h]_l ]_ffm ][j[\f_ i` _pifpcha [h^ ^cp_lmc`scha ][h ^_p_fij 

l_mcmn[h]_ oh^_l nb_ ch`fo_h]_ i` chbc\cnilm (7). M[hs ^loa-l_mcmn[hn \[]n_lc[f 

mnl[chm, mo]b [m Mycobacterium tuberculosis, Pseudomonas aeruginosa, [h^ 

Staphylococcus aureus, b[p_ `[cf_^ [ff nb_ [p[cf[\f_ nl_[ng_hn ijncihm, 

g[echa cn cgjimmc\f_ ni ]ihnlif nb_ ^cm_[m_ (8). Afiha qcnb \[]n_lc[f 

ch`_]ncihm, ^loa l_mcmn[h]_ cm [fmi m__h ch ][h]_l ]_ffm (9). C[h]_l ]_ffm 

\_]ig_ l_mcmn[hn ni ]b_ginb_l[j_onc] ^loam [h^ ]ihncho_ ni jlifc`_l[n_ 
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chmc^_ nb_ \i^s ^_mjcn_ nb_ [^gchcmnl[ncih i` ^loam (10). 

A]]il^cha ni nb_ C_hn_lm `il Dcm_[m_ Cihnlif [h^ 

Pl_p_hncih (CDC), [hncgc]li\c[f l_mcmn[h]_ cm [ afi\[f 

jo\fc] b_[fnb nbl_[n, l_jilncha nb_ ^_[nb i` [n f_[mn 1.27 

gcffcih j_ijf_ qilf^qc^_ [h^ [mmi]c[n_^ qcnb h_[lfs               

5 gcffcih ^_[nbm ch 2019(11). B[]n_lc[ ][h _cnb_l h[nol[ffs 

l_mcmn mig_ [hncgc]li\c[f [a_hnm il []kocl_ l_mcmn[h]_ 

nblioab p[lciom g_]b[hcmgm (Fca. 2.). Oh_ mo]b 

g_]b[hcmg cm []]_f_l[ncha nb_ _fffor i` [hnc\cinc]m nblioab 

\[]n_lc[f _fffor jogjm. M[hs _fffor jogj `[gcfc_m [h^ 

moj_l`[gcfc_m [l_ jl_m_hn h[g_fs, nb_ ATP-\ch^cha 

][mm_nn_ (ABC) moj_l`[gcfs, nb_ l_mcmn[h]_ hi^of[ncih−]_ff-

^cpcmcih moj_l`[gcfs, nb_ g[dil `[]cfcn[nil moj_l`[gcfs, nb_ 

^loa/g_n[\ifcn_ nl[hmjiln_l moj_l`[gcfs, nb_ gofnc^loa 

[h^ nirc] ]igjioh^ _rnlomcih `[gcfs, nb_ jlin_i\[]n_lc[f 

[hncgc]li\c[f ]igjioh^ _fffor `[gcfs, [h^ nb_                                 

j-[gchi\_htic]-afon[g[n_ nl[hmjiln_l `[gcfs (12). Onb_l 

l_mcmn[h]_-cgj[lncha j[nbq[sm [l_ jf[mgc^ l_mcmn[h]_, 

]b[ha_m ch g_g\l[h_ j_lg_[\cfcns, [fn_l[ncih i` nb_ 

\ch^cha mcn_, ^_mnlo]ncih i` [hnc\cinc]m, [h^ koilog 

m_hmcha `iffiq_^ \s \ci`cfg `ilg[ncih (13). Tb_ ohmocn[\f_ 

om[a_ i` [hnc\cinc]m b[m [fmi l_mofn_^ ch [hncgc]li\c[f 

l_mcmn[h]_ (14,15). Eolij_[h C_hn_l `il Dcm_[m_ Pl_p_hncih 

[h^ Cihnlif, C_hn_lm `il Dcm_[m_ Pl_p_hncih [h^ Cihnlif, 

[h^ Ih`_]nciom Dcm_[m_m Si]c_ns i` Ag_lc][ ]f[mmc`s ^loa 

l_mcmn[h]_ chni nb_ `iffiqcha ][n_ailc_m: _rn_hmcp_-^loa 

l_mcmn[h]_ (XDR), j[h-^loa l_mcmn[h]_ (PDR), [h^ gofncjf_-

^loa l_mcmn[h]_ (MDR) (14). Ih XDR, \[]n_lc[ l_g[ch 

m_hmcncp_ ni ihfs ih_ il nqi [hnc\cinc] ][n_ailc_m, qb_l_[m 

ch PDR, \[]n_lc[ [l_ l_mcmn[hn ni [ff [hncgc]li\c[f [a_hnm 

(16). Tb_ \caa_mn nbl_[n cm MDR, ch qbc]b \[]n_lc[ l_mcmn [n 

f_[mn ih_ [a_hn ch nbl__ il gil_ [hncgc]li\c[f ]f[mm_m (17). 

Fca. 1. Cf[mmc`c][ncih i` jbsni]b_gc][fm 

Fca. 2. M_]b[hcmg `il ^_p_fijg_hn i` ^loa l_mcmn[h]_ ch \[]n_lc[: A-Efffor jogj, n[la_n gi^c`c][ncih, _htsg_ ^_al[^[ncih, jf[mgc^ 
l_mcmn[h]_, [fn_l[ncih ch g_g\l[h_ j_lg_[\cfcns; B- Qoilog m_hmcha f_[^cha ni \ci`cfg `ilg[ncih 
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 Mofncjf_-^loa l_mcmn[h]_ cm [fmi [ mcahc`c][hn 
i\mn[]f_ ch ][h]_l ]b_ginb_l[j_onc]m. M_]b[hcmgm 
chpifp_^ ch ][h]_l-l_f[n_^ MDR ][h \_ jogj l_mcmn[h]_ il 
hih-jogj l_mcmn[h]_ (18). Ahnc[jijninc] ^_`_hm_ cm [ hih-
jogj l_mcmn[h]_ g_]b[hcmg nb[n oncfct_m BCL2 jlin_chm. 
Pogj l_mcmn[h]_ cm [mmi]c[n_^ qcnb g_g\l[h_-\ioh^ 
[]ncp_ _fffor jogjm. Efffor cm g[dilfs ]ih^o]n_^ \s 
g_g\l[h_ nl[hmjiln_lm \_fihacha ni nb_ ATP \ch^cha 
][mm_nn_ (ABC) moj_l`[gcfs (19). M[hs ABC `[gcfs a_h_m 
b[p_ \__h c^_hnc`c_^ [h^ mo\][n_ailct_^ chni m_p_h 
mo\`[gcfc_m, [giha qbc]b P-afs]ijlin_ch [fmi MDR1/
ABCB1, gofnc^loa l_mcmn[h]_-[mmi]c[n_^ jlin_ch 1, [h^ 
\l_[mn ][h]_l l_mcmn[h]_ jlin_ch [l_ ]ihmc^_l_^ [m jlcg_ 
`[]nilm `il ch^o]ncih i` MDR (20).  

 Uh^_l mo]b ]ih^cncihm, jf[hn-^_lcp_^ ]igjioh^m 
b[p_ [fq[sm \__h nb_ jlcg_ `i]om `il [ mifoncih. 
Pbsni]b_gc][fm g[dilfs n[la_n jlin_ch, DNA/RNA, fcjc^m, 
[h^ \ci-g_g\l[h_m, ][omcha chbc\cncih i` n[la_n 
j[nbia_hm. Tb_m_ m_]ih^[ls g_n[\ifcn_m ko_h]b \ci`cfg 
[h^ koilog m_hmcha [h^ gi^of[n_ _fffor jogjm, qbc]b 
[l_ mcahc`c][hnfs chpifp_^ ch [hncgc]li\c[f ^loa l_mcmn[h]_ 
(21). Ahnc][h]_l ^loa l_mcmn[h]_ ][h [fmi \_ n[]ef_^ 
nblioab jbsni]b_gc][fm \s chbc\cncha jlin_chm [h^ mcah[f 
nl[hm^o]ncih chpifp_^ ch [hnc][h]_l ^loa l_mcmn[h]_ (22). 
Tb_ _ff_]ncp_h_mm i` jbsni]b_gc][fm cm cgjlip_^ nblioab 
h[hij[lnc]f_m nblioab p[lciom g_]b[hcmgm fce_ ch]l_[mcha 
nb_ ]igjioh^'m \ci[p[cf[\cfcns [h^ cgjlipcha 
jbsni]b_gc][f mn[\cfcns. Pbsni]b_gc][f-\[m_^ h[hi-
`ilgof[ncihm b[p_ [fmi ]ihnlc\on_^ ni ]ig\[ncha ^loa 
l_mcmn[h]_ (23).  

 Ciff_]ncp_fs, jbsni]b_gc][fm b[p_ _g_la_^ [m [h 
_ff_]ncp_ q[s ni n[]ef_ ^loa l_mcmn[h]_ ch ][h]_l [h^ 
\[]n_lc[f ^cm_[m_m. Dloa l_mcmn[h]_ cm ]b[ff_hacha nb_ 
[p[cf[\f_ nl_[ng_hnm [h^ ch]l_[mcha nb_ mjl_[^ i` 
^cm_[m_m. Pbsni]b_gc][fm [fmi mbiq jin_hnc[f [jjfc][ncihm 
[m [hnc-i\_mia_hc] [h^ ][l^cijlin_]ncp_ [a_hnm. Tb_ 
jl_m_hn l_pc_q _gjb[mct_m ^cff_l_hn jbsni]b_gc][fm [h^ 
nb_cl g_]b[hcmgm i` []ncih [a[chmn \[]n_lc[f [h^ ][h]_l-
l_f[n_^ ^loa l_mcmn[h]_, [fiha qcnb chmcabnm chni nb_ 
mo]]_mm i` jbsni]b_gc][f-\[m_^ h[hij[lnc]f_m ch 
]ig\[ncha ^loa l_mcmn[h]_.  

Antcmc]ro\c[l ^rua r_scst[n]_ ]opcna tbrouab 
pbyto]b_mc][ls 

Dcff_l_hn jbsni]b_gc][f ]igjioh^m b[p_ \__h mno^c_^ `il 
nb_cl ^loa l_mcmn[h]_ gi^of[ncih jlij_lnc_m ch \[]n_lc[f 
^loa-l_mcmn[hn mnl[chm. Tb_ jbsni]b_gc][fm n[la_n p[lciom 
g_]b[hcmgm i` ^loa l_mcmn[h]_ ^_p_fijg_hn, qbc]b b[p_ 
\__h ^cm]omm_^ \_fiq,  

[. Bco`clm [n^ quorum qu_n]bcna m_]b[ncsm o` 
pbyto]b_mc][ls  

Qoilog m_hmcha (QS) [h^ \ci`cfg `ilg[ncih _ff_]ncp_fs 

j[lnc]cj[n_ ch ^loa l_mcmn[h]_. Qoilog m_hmcha cm [ ^_hmcns

-^_j_h^_hn ]_ff-]_ff ]iggohc][ncih msmn_g nb[n ]ihnlifm 

g[hs jbsmcifiac][f \_b[pcilm ch \[]n_lc[. B[]n_lc[ m_]l_n_ 

mcah[fcha gif_]of_m nb[n ][h l_aof[n_ ]_ffof[l jli]_mm_m 

chpifpcha \[]n_lc[f fogch_m]_h]_ [h^ mjil_ `ilg[ncih. 

Qoilog m_hmcha l_aof[n_m _fffor jogj a_h_ _rjl_mmcih 

[h^ \ci`cfg `ilg[ncih, l_mofncha ch ^loa l_mcmn[h]_ (24). 

Camellia sinensis, ]iggihfs ][ff_^ al__h n_[, ]ihmncnon_m 

jbsni]b_gc][fm nb[n []n [m koilog-m_hmcha chbc\cnilm (25). 

Fclmnfs, nb_ `l[]ncih qcnb bcab \ci[]ncpcns i` al__h n_[ q[m 

]b[l[]n_lct_^ [h^ nb_h n_mn_^ `il cnm [hnc\ci`cfg [h^ 

koilog ko_h]bcha [\cfcns ih Gl[g-h_a[ncp_ \[]n_lc[ 

Chromobacterium violaceum ATCC 12472 (ATCC, USA), 

Pseudomonas 138 aeruginosa, [h^ Serratia marcescens 

MTCC 97(MTCC, Ih^c[). Tb_ _nbsf []_n[n_ `l[]ncih i` al__h 

n_[ q[m `ioh^ ni b[p_ nb_ bcab_mn \ci[]ncp_ ]igjih_hn, 

qbc]b _rbc\cn_^ [hnc\ci`cfg jli^o]ncih []ncpcns \s nolhcha 

iff jcfom [mm_g\fs. Tb_ koilog ko_h]bcha [fmi niie jf[]_ 

^o_ ni nb_ \ch^cha i` jbsni]igjioh^m ni l_]_jnil 

jlin_chm chpifp_^ ch koilog m_hmcha (25). Mofncjf_ ^loa 

l_mcmn[h]_ cm [fmi m__h ch qioh^ \olh ch`_]ncihm; g[hs 

^loa-l_mcmn[hn mnl[chm i` `ohac [h^ Gl[g-jimcncp_ [h^ - 

h_a[ncp_ \[]n_lc[ b[p_ \__h hinc]_^ (26). L_[` _rnl[]nm i` 

Lycium shawii q_l_ chp_mnca[n_^ `il gi^of[ncha nbcm 

l_mcmn[h]_. Tb_ mno^s ]ih`_ll_^ jin_hnc[f [hncgc]li\c[f 

[]ncpcnc_m [a[chmn ]fchc][f mnl[chm i` PDR 

Pseudomonas aeruginosa, Aspergillus niger, 

Staphylococcus aureus, [h^, Candida albicans. Folnb_l, 

nirc]ifiac][f [h^ b_gifsnc] []ncpcns ^_n_lgch[ncih i` nb_ 

_rnl[]n moaa_mn_^ nb[n nb_ _rnl[]n cm m[`_ ni \_ om_^ ch nb_ 

mo\d_]nm (27).  

 Pseudomonas aeruginosa cm [ j[nbia_h []]iohncha 
`il 57 j_l]_hn i` himi]igc[f ch`_]ncihm (28). Enb[hifc] f_[` 
_rnl[]n i` Syzygium jambos q[m ]ih`clg_^ `il [hnc-koilog 
m_hmcha []ncpcns nblioab \ch^cha ni nl[hm]lcjncih[f 
[]ncp[nilm i` koilog m_hmcha (29). Ahinb_l mno^s 
chp_mnca[n_^ nb_ _rnl[]n i` Acacia nilotica, [a[chmn koilog 
m_hmcha-l_f[n_^ pclof_h]_ `[]nilm i` Pseudomonas 
aeruginosa PAO1 [h^ Serretia marcescens MTCC 97. 
Ihbc\cncih i` \ci`cfg q[m mno^c_^ omcha gc]lincn_l jf[n_ 
[mm[s [h^ fcabn gc]lim]ijs. Ernl[]n ]igjih_hnm 
chn_l[]n_^ qcnb \ci`cfg jlin_chm, nbom b[fncha \ci`cfg 
jli^o]ncih. Folnb_l ch pcpi chp_mnca[ncih cm moaa_mn_^ (30).  

\. Mo^ul[tcon o` a_n_ 

Ahnc\cinc] l_mcmn[h]_ ][h [fmi \_ `[]cfcn[n_^ \s nb_ 
gon[ncih il bilctihn[f nl[hm`_l i` l_mcmn[h]_-]ih`_llcha 
a_h_m(31). Mi^of[ncih i` l_mcmn[h]_ a_h_ _rjl_mmcihm ][h 
b[jj_h [n nl[hm]lcjncih[f il nl[hmf[ncih[f f_p_fm, nbom 
b_fjcha nb_ \[]n_lc[ ni ]ij_ qcnb nb_ mnl_mm (32). Dcff_l_hn 
a_h_m chpifp_^ b_l_ ][h \_ n[la_n_^ ni a_n lc^ i` nb_ 
ch`_]ncih (33).  

 G[ffc] []c^ mbiq_^ [hncgc]li\c[f []ncpcns [a[chmn 
Shigella flexneri, qbc]b chp[^_m ]ifihc] _jcnb_fcog. G[ffc] 
[]c^ l_aof[n_m nb_ _rjl_mmcih i` nb_ g^iH a_h_ [h^ OjaH 
jlin_ch, qbc]b chbc\cnm \ci`cfg `ilg[ncih [h^ ]ihnlifm cnm 
aliqnb (34). Tl[hm]lcjncih jli`cfcha i` Afi_-_gi^ch, [ 
jbsni]b_gc][f, mbiq_^ [h [hnc\[]n_lc[f _ff_]n \s 
]b[hacha nb_ a_h_m chpifp_^ ch g_n[\ifcmg, g_g\l[h_ 
\cimshnb_mcm, [h^ \ci`cfg `ilg[ncih (35). Ahinb_l Gl[g-
h_a[ncp_ \[]n_lc[, Helicobacter pylori, ][om_m a[mnlcncm ch 
bog[hm [h^ b[m [fmi \__h l_jiln_^ [m [ ][l]chia_h. 
V[]oif[ncha ]sninirch (V[]A) [h^ ]sninirch-[mmi]c[n_^ 
(C[aA) a_h_m ]ih`_l j[nbia_hc]cns ni nb_m_ \[]n_lc[. 
Syzygium aromaticum _rnl[]nm q_l_ l_jiln_^ ni gi^of[n_ 
nb_ C[aA a_h_, ch nolh [ff_]ncha PDR. Tb_ g[dil 
]ihmncno_hn i` nb_ g_nb[hifc] _rnl[]n i` S. aromaticum 
q[m `ioh^ ni \_ _oa_hif, [ jb_hifc] ]igjioh^(36).  

 G_h_m l_mjihmc\f_ `il _htsg_ mshnb_mcm ][h [fmi \_ 
n[la_n_^ `il ]ig\[ncha ^loa l_mcmn[h]_. V_lm[ncf_ 
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g_]b[hcmgm [l_ chpifp_^ ch nb_ ^_p_fijg_hn i` l_mcmn[h]_ 
nblioab _htsg_m. Ehtsg_m n[la_n nb_ [hnc\cinc] [h^ 
jl_p_hn cnm []ncih. Ehtsg_m oh^_lai mnlo]nol[f ]b[ha_m 
qbc]b [l_ nb_ n[la_n i` nb_ [hnc\cinc] [h^ nbom molj[mm nb_ 
_ff_]n i` [hnc\cinc]m (37). Nimi]igc[f ch`_]ncihm [l_ [ lcmcha 
]ih]_lh ch nb_ qilf^, [h^ ih_ i` nb_ j[nbia_hm ][omcha 
mo]b ch`_]ncihm cm Klebsiella pneumoniae. Pli^o]ncih i` 
C[l\[j_h_g[m_ [h^ _rn_h^_^-mj_]nlog \_n[-f[]n[g[m_ 
(ESBL), g_n[ffi \_n[-f[]n[g[m_ il [gjc]cffch[m_ (AgjC) 
_htsg_m ][om_m ^loa l_mcmn[h]_ ch nbcm mj_]c_m. Tb_ 
l_m_[l]b _p[fo[n_^ nb_ chbc\cnils _ff_]n i` ]lo^_ _nbsf 
_rnl[]n (CEA) i` Andrographis paniculata ih nb_ a_h_ 
_h]i^cha AgjC \_n[-f[]n[g[m_. In q[m i\m_lp_^ nb[n CEA 
mnijm nb_ aliqnb [h^ \ci`cfg jli^o]ncih i` nb_ ^loa-
l_mcmn[hn \[]n_lc[ [fiha qcnb mojjl_mmcih i` nb_ AgjC 
a_h_ (38). 

]. Efflux pump mo^ul[tcon 

Ah _fffor jogj cm [ \[]n_lc[f msmn_g ][j[\f_ i` _r]fo^cha 
nb_ nirchm ionmc^_ nb_ ]_ff. Umcha nb_ _r[]n g_]b[hcmg, 
[hncgc]li\c[f mo\mn[h]_m [l_ nbliqh ion i` nb_ ]_ff, 
[ffiqcha nb_ ]_ff ni molpcp_. A f[la_ `[gcfs i` jlin_ch 
jogjm cm chpifp_^ ch nbcm g_]b[hcmg (39). A]lAB-TifC 
_fffor jogj ]ih`_lm MDR ni Salmonella enterica, qbc]b cm 
l_mjihmc\f_ `il `ii^\ilh_ ch`_]ncihm(40). A nin[f i` 71 
jbsni]igjioh^m ^_lcp_^ `lig jf[hnm ch M_rc]i, q_l_ 
n_mn_^ `il chbc\cncih []ncih [a[chmn nb_m_ jogj jlin_chm 
omcha gif_]of[l ^i]echa [h^ gif_]of[l ^sh[gc]m 
mcgof[ncih n_]bhcko_m. Tbl__ ]igjioh^m, 5-
g_nbirsjmil[f_h, fc][lch A, [h^ h[lcha_hch (Fca. 3.), 
mbiq_^ _fffor jogj chbc\cncih []ncpcnc_m. Lc][lch A mbiq_^ 
nb_ bcab_mn chbc\cncih []ncpcns, mojjilncha `olnb_l l_m_[l]b 
ih cnm [hncgc]li\c[f []ncpcnc_m (41). Ahinb_l chp_mnca[ncih i` 
][nb[l[hnbch_ _rnl[]n_^ `lig Catharanthus roseous 
mbiq_^ cnm jin_hnc[f ni l_p_lm_ nb_ ^loa l_mcmn[h]_. Tb_ 
mno^s q[m ^ih_ ch mcfc]i, qbc]b l_p_[f_^ nb_ M_rA, M_rB, 
[h^ OjlM jogj jlin_ch chbc\cncih g_]b[hcmg i` nb_ 
][nb[l[hnbch_ (42).  

Antc][n]_r ^rua r_scst[n]_ mo^ul[tcon uscna 
pbyto]b_mc][ls- 

Oh_ i` nb_ qilf^’m ]b[ff_ha_m cm ni n[]ef_ ^loa-l_mcmn[hn 
][h]_l ]_ffm. Sno^c_m ^ih_ omcha jbsni]b_gc][fm ch ][h]_l 
`i]om ih nqi [mj_]nm: ni l_p_lm_ nb_ ^loa’m _ff_]n \s 

[ff_]ncha nb_ _rjl_mmcih i` ABC nl[hmjiln_l jlin_chm [h^ ni 
_r_ln ]ig\ch_^ chn_l[]ncihm qcnb [hnc][h]_l ^loam (43). A 
mno^s l_pifpcha [lioh^ nb_ ]sninirc]cns ]b_]e i` 
jbsni]b_gc][fm [a[chmn MDR \f[^^_l ][h]_l ]_ffm 
moaa_mn_^, nb[n ][jm[c]ch b[m [ msh_lacmnc] ]sninirc] _ff_]n 
[a[chmn ^loa-l_mcmn[hn ][h]_l ]_ffm (44). Tb_ a_g]cn[\ch_ 
^loa, l_mcmn[hn ]_ff fch_, T-24 GCB, q[m om_^ ch nb_ mno^s. Ih 
\f[^^_l ][h]_l ]_ffm, ^loa l_mcmn[h]_ cm ][om_^ ^o_ ni 
g_g\l[hiom ABCC2 (ATP \ch^cha ][mm_nn_ mo\`[gcfs C 
g_g\_l 2), ]snijf[mgc] DCK (D_irs]snc^ch_ ech[m_), [h^ 
TKm (nbsgc^ch_ ech[m_m) _rjl_mmcih. M[hs jbsni]b_gc][fm 
mo]b [m ]ol]ogch, ][jm[c]ch, l_mp_l[nlif, [h^ ko_l]_nch, 
[fiha qcnb a_g]cn[\ch_, q_l_ [mm_mm_^ nblioab 3-(4,5-
^cg_nbsfnbc[tif-2-sf)-2,5-^cjb_hsfn_nl[tifcog \ligc^_ 
(MTT) [mm[s.  Afmi, ][jm[c]ch [h^ ko_l]_nch [fih_ [h^ 
]ig\ch_^ qcnb a_g]cn[\ch_ l_^o]_^ nb_ _rjl_mmcih i` 
l_mcmn[hn-][omcha `[]nilm (45).  

 P-afs]ijlin_ch (P-aj/MDR1/ABCB1), \_fihacha ni 
ABC nl[hmjiln_l jlin_chm f_[^cha ni MDR b[m [fmi \__h 
_rn_hmcp_fs mno^c_^. Ti nbcm, ]ig\[ncha mnl[n_ac_m chpifp_ 
nb_ ]i-[^gchcmnl[ncih i` mshnb_nc] il h[nol[f jlin_ch 
gi^of[nilm, \on mno^c_m ni ]ih`clg nb_ hih-nirc]cns i` 
nb_m_ gi^of[nilm [l_ mncff ch jli]_mm (46). A jbsni]b_gc][f 
mno^s i` Euphorbia boetica mbiq_^ nb_ jl_m_h]_ i` P-aj 
gi^of[nilm. Tbcm jf[hn mj_]c_m ]ihn[chm- ohcko_ 
g[]li]s]fc] ^cn_lj_h_m b[pcha f[nbsl[h_ [h^ d[nlijb[h_ 
me_f_nihm ehiqh [m MDR gi^of[nilm (47). Tbcm mno^s 
chpifp_^ ]blig[nial[jbc] m_j[l[ncih [h^ `olnb_l [h[fsmcm 
i` `l[]ncihm omcha H-NMR ni `ch^ nb_ ]igjioh^m b[pcha 
g[]li]s]fc] ^cn_lj_h_m. Umcha nl[hmjiln [mm[sm, [h^ 
]b_gim_hmcncpcns [mm[sm, ch giom_ gi^_f [h^ Cifi320 ]_ff 
gi^_fm MDR l_p_lm[f []ncpcns q[m _r[gch_^. Am j_l nb_ 
mno^s, g[]li]s]fc] ^cn_lj_h_m b[p_ MDR l_p_lm[f []ncpcns; 
[^^cncih[ffs, cn q[m hin_^ nb[n ]ig\chcha mo]b ]igjioh^m 
qcnb [hnch_ijf[mnc] ^loam msh_lacmnc][ffs _hb[h]_m nb_cl 
_ff_]n (48). Ahinb_l jbsni]b_gc][f ]igjioh^, 
]chh[gijbcfch (Fca. 3.) cmif[n_^ `lig Cinnamomum 
philippinense, [fmi l_jiln_^ P-aj chbc\cncih nbom ][h]_l 
MDR l_p_lm[f [h^ ^loa l_m_hmcnct[ncih. Tbcm ]igjioh^ cm [ 
^o[f [ffimn_lc] chbc\cnil i` nb_ jlin_ch nblioab [h ATP[m_ 
\ch^cha ji]e_n [h^ ^loa \ch^cha ji]e_n (49).  

 Onb_l jli]_mm_m mo]b [m Ejcnb_fc[f-g_m_h]bsg[f 
nl[hmcncih (EMT) j[nbq[sm [l_ [fmi chpifp_^ ch ^loa 
l_mcmn[h]_ (50). Ejcnb_fc[f ]_ffm ]b[ha_ ni g_m_h]bsg[f 
]_ffm [h^ a[ch `c\li\f[mn-fce_ ]b[l[]n_lcmnc]m, nblioab nb_ 
EMT jli]_mm. N[nol[f jli^o]nm b[p_ \__h l_jiln_^ ni 
l_p_lm_ EMT [h^ jl_p_hn ^loa l_mcmn[h]_ (51). Oh_ i` nb_ 
mno^c_m ih F[ll_lif [fmi moaa_mn_^ EMT [\f[ncih ch foha 
mko[giom ]_ff ][l]chig[ ]_ffm (52). Tb_m_ mno^c_m, mbiq_^ 
mo]]_mm`of ]ijcha i` ^loa l_mcmn[h]_ ch ][h]_l omcha 
jbsni]b_gc][fm.  

Pbyto]b_mc][l-\[s_^ n[nop[rtc]l_s [pplc][tcon cn ^rua 
r_scst[n]_ mo^ul[tcon- 

N[hin_]bhifias b[m a[ch_^ ch]l_[m_^ [jjfc][ncihm ch 
]ig\[ncha ^loa l_mcmn[h]_. Sno^c_m moaa_mn nb_ jimcncp_ 
_ff_]n i` h[hij[lnc]f_m, nbom _mn[\fcmbcha h[hij[lnc]f_m
(NPm) [m [ –‘h[hi\cinc]’(53). N[hij[lnc]f_m g[^_ omcha 
\cifiac][f mshnb_mcm l_^o]_ nb_ l_f_[m_ i` nirc] \s-
jli^o]nm [ft_l jli^o]ncih. Oh_ mo]b g_nbi^ `il nb_ 
mshnb_mcm [h^ mn[\cfct[ncih i` h[hij[lnc]f_m cm nb_ om[a_ i` 
jbsni]b_gc][fm [m ][jjcha [a_hnm (54). US FDA (Fii^ [h^ 

Fca. 3. Pbsni]b_gc][fm qbc]b b[p_ jin_hnc[f ni n[]ef_ ^loa 
l_mcmn[hn j[nbia_hm 
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Dloa A^gchcmnl[ncih) fcmnm tch] irc^_ h[hij[lnc]f_m oh^_l 
GRAS (G_h_l[ffs l_]iahct_^ [m m[`_) g_n[f irc^_(55). 
Tb_m_ h[hij[lnc]f_m b[p_ ^loa ^_fcp_ls [\cfcns [h^ mbiq 
[hnc`oha[f, [hnc\[]n_lc[f, [hnc^c[\_nc], [hnc][h]_l, [h^ 
[hncirc^[hn jlij_lnc_m. Tb_ mno^s oh^_l ]ihmc^_l[ncih 
`i]om_^ ih nb_ [jjfc][ncih i` nb_m_ NPm [fiha qcnb 
Bryophyllum pinnatum f_[` _rnl[]n [m [ ][jjcha [a_hn, ni 
nl_[n ^loa-l_mcmn[hn mnl[chm i` olij[nbia_hm. Aft_l 
]b[l[]n_lctcha mshnb_mct_^ h[hij[lnc]f_m, nb_ [hnc\[]n_lc[f 
jin_hnc[f q[m [h[fst_^ omcha nb_ [a[l ^cm] ^cffomcih 
g_nbi^ [a[chmn ]fchc][f Gl[g-h_a[ncp_ olij[nbia_hm. Tb_ 
[mm[s ]ih`clg_^ nb_ [hnc\[]n_lc[f []ncpcns i` NPm [a[chmn 
MDR mnl[chm, nbom ij_hcha [ h_q ^cg_hmcih ch 
h[hi[hnc\cinc]m (56). Ahinb_l al__h mshnb_mct_^ g_n[f 
h[hij[lnc]f_ q[m mno^c_^ [a[chmn [hnc\cinc]-l_mcmn[hn 
Pseudomonas aeruginosa. Cinnamomum tamala (T_dj[n[) 
f_[` _rnl[]n-^_lcp_^ mcfp_l h[hij[lnc]f_m (AaNPm) q_l_ 
mo\d_]n_^ ni gif_]of[l ]b[l[]n_lct[ncih omcha 
mj_]nlim]ijc] [h^ gc]lim]ijc] n_]bhcko_m `iffiq_^ \s 
[hnc\[]n_lc[f []ncpcns n_mncha omcha nb_ [a[l ^cm] ^cffomcih 
g_nbi^. Zih_m i` chbc\cncih ih [a[l jf[n_m ]ih`clg_^ nb_ 
l_kocl_^ _ff_]n i` mshnb_mct_^ AaNPm. Tb_ chbc\cnils _ff_]n 
i` f_[` _rnl[]n q[m `ioh^ ni \_ _hb[h]_^ \s nb_ [^^cncih i` 
AaNPm (57). 

 Ahinb_l chmn[h]_ mbiq_^ ]ig\ch[nilc[f nb_l[js 
mo]]_mm niq[l^m [hnc\[]n_lc[f l_mcmn[h]_ ]ig\[n. 
Cihp_hncih[f [hnc\cinc] ]ig\ch_^ qcnb _g\_fch-fi[^_^, 
]bcnim[h-aif^ NPm q_l_ ]b_]e_^ `il [hnc\[]n_lc[f []ncpcns 
[a[chmn MDR-l_mcmn[hn mnl[chm i` Pseudomonas aeruginosa 
[h^ Escherichia coli. Tb_ msh_lacmnc] []ncpcns i` NPm qcnb 
]ihp_hncih[f [hnc\cinc]m ^cmjf[s_^ [h chbc\cnils _ff_]n 
[a[chmn nb_ j[nbia_hm. Mif_]of[l ^i]echa l_p_[f_^ nb_ 
_fffor jogj chbc\cncih g_]b[hcmg, qb_l_ch Eg\ [h^ 
_fffor jogj-l_f[n_^ jlin_chm q_l_ hin_^. Tb_l_`il_, nb_ 
\[]n_lc[ l_n[ch_^ nb_ [hnc\cinc], ][omcha nb_ ila[hcmg’m 
^_[nb. So]b `ilgof[ncihm i` jbsni]b_gc][f [h^ g_n[ffc] 
h[hij[lnc]f_m [fiha qcnb [hnc\cinc]m, ][h [fmi \_ [jjfc_^ 
ni inb_l MDR-l_mcmn[hn mnl[chm (58). Nin ihfs [hnc\[]n_lc[f 
l_mcmn[h]_ \on g[hs mno^c_m moaa_mn nb_ _ff_]ncp_h_mm i` 
jbsni]b_gc][fm [h^ h[hij[lnc]f_m ch [hnc][h]_l l_mcmn[h]_ 

g_^c][ncih. Oh_ i` nb_ mno^c_m moaa_mn_^ nb_ ]sninirc] 
_ff_]n i` f[]ni`_llch-[mmi]c[n_^ B_nofchc] []c^ 
h[hij[lnc]f_m ch f[lsha_[f [h^ nlcjf_-h_a[ncp_ \l_[mn 
][h]_l nsj_m. B_nofchc] []c^, [ nlcn_lj_hic^ cm _rn_hmcp_fs 
`ioh^ ch Betula alba’m \[le. Tqi ]_ff fch_m om_^ `il nb_ 
mno^s q_l_ HEj-2 [h^ MDA-MB-231. Sshnb_mct_^ 
h[hij[lnc]f_m []bc_p_^ `[mn_l ]_ffof[l ojn[e_ [h^ 
ch^o]ncih i` ]_ffof[l ^_[nb [n go]b fiq_l ]ih]_hnl[ncihm 
nb[h jl_pciom l_jilnm. Tb_ mno^s ]ih`clg_^ nb_ [\cfcns i` 
jbsni]b_gc][f-\[m_^ h[hij[lnc]f_m ch ^loa-l_mcmn[hn 
][h]_lm (59). 

 Sogg[lctcha mig_ i` nb_ jbsni]b_gc][f-\[m_^ 
mno^c_m [h^ nb_cl g_]b[hcmg i` []ncih ch gc]li\c[f 
^cm_[m_m [h^ ][h]_l ch T[\f_ 1.  

Antc-o\_soa_nc] [n^ ][r^coprot_]tcv_ pot_ntc[ls o` 
pbyto]b_mc][ls- 

Am nb_ [hnc\[]n_lc[f [h^ [hnc][h]_l ^loam `[]_ nb_ cmmo_ i` 
l_mcmn[h]_, [p[cf[\f_ [hnc-i\_mia_hc] ^loam [l_ i` fiq 
_ffc][]s, mbiq oh^_mcl[\f_ mc^_ _ff_]nm, [h^ l_mofn ch mbiln-
n_lg q_cabn fimm. Tblioab p[lciom mno^c_m, jbsni]b_gc][fm 
b[p_ [fmi \__h c^_hnc`c_^ [m jl_p_hncp_m [h^ nb_l[j_onc]m 
`il i\_mcns (68). A mno^s moaa_mn_^ nb[n nb_ [hnc-
i\_mia_hc] jlij_lns i` ]ol]ogch cm ]ih`_ll_^ \s cnm [\cfcns 
ni ch^o]_ [jijnimcm ch jl_[^cji]sn_m [h^ chbc\cn 
jl_[^cji]sn_ ^cff_l_hnc[ncih, nbom \fi]echa [^cjia_h_mcm 
(69). Ahinb_l mno^s ih Affcog-^_lcp_^ jlijsf jlij[h_ 
nbcimofjbch[n_(PTS), ]ih`clg_^ PTS [m [h [hnc-i\_mia_hc] 
[h^ jlin_]ncp_ [a_hn. Tbcm ]b_gc][f jl_p_hn_^ q_cabn 
a[ch, ^_]l_[m_^ [^cji]sn_ mct_, [h^ [fmi ]b[ha_^ fcjc^ 
g_n[\ifcmg, [h^ ch]l_[m_^ nb_lgia_hc] ][j[]cns g[le_lm 
i` \liqh [^cjim_ ncmmo_ (70). R_^o]ncih ch nb_ _rjl_mmcih 
i` jlin_chm l_mjihmc\f_ `il [^cjia_h_mcm [h^ l[cmcha nb_ 
_rjl_mmcih i` `[nns []c^ irc^[ncih jlin_chm l_mofnm ch nb_ 
[hnc-i\_mia_hc] ]b[l[]n_l i` \li]]ifc mjlion jiq^_l [h^ 
Sinapis alba L. m__^ jiq^_l. Mil_ip_l, []ncp[ncih i` nb_ 
AMPK mcah[fcha j[nbq[s [fmi b_fjm ch q_cabn fimm (71). 
M[hs inb_l g_]b[hcmgm chpifpcha mncgof[ncih i` 
nb_lgia_h_mcm, jligincha fcjifsmcm, [h^ chbc\cncha 
bsjinb[f[gc] _htsg_m b[p_ \__h _mn[\fcmb_^ ch 
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Olea europaea L. Ofcp_ M_n`ilgch 
Aff nsj_m i` 

\l_[mn ][h]_l 
Tblioab j53-ch^_j_h^_hn [jijnimcm, nb_ pc[\cfcns i` 

MCF-7 l_^o]_^ msh_lacmnc][ffs. (60) 

Plumbago zeylanica 
L. Pfog\[ach Ccmjf[nch 

Tihao_ 
mko[giom ]_ff 

][l]chig[ 

Ajijnimcm nblioab []ncp[ncih i` JNK, Sojjl_mmcih i` 
]_ff pc[\cfcns, [h^ l_jl_mmcih i` AKT/gTOR mcah[fcha 

j[nbq[sm msh_lacmnc][ffs 
(61) 

Allium sativum L Affc]ch 
5-

Ffoiliol[]cf 
Cifil_]n[f  [h^ 
foha C[l]chig[ 

Ih ]igj[lcmih qcnb mchaf_-[a_hn IC50, _hb[h]_^ 
]sninirc] []ncpcns ch b[f` i` nb_cl IC50. (62) 

Scrophularianodosa Dcimgch D[]nifcmc\ 
Cifil_]n[f 

][h]_l 
Fil D[]nifcmc\ [h^ Dcimgch, ch^o]ncih i` [jijnimcm [n 

IC50 i` 1μM [h^ 250μM l_mj_]ncp_fs. (63) 

Mof\_llc_m, P_[honm, 
Gl[j_m R_mp_l[nlif Di]_n[r_f Plimn[n_ ][h]_l 

Sojjl_mm_^ ]_ff aliqnb qcnb [ lcm_ ch nb_ mo\-G0/G1 
j_[e, ROS, [h^ gcni]bih^lc[f ^sm`oh]ncih 

msh_lacmnc][ffs. 
(64) 

Citrus lemon Lcgih_h_ D-Lcgih_h_ 

A\m]_mm_m 
(\icfm), 

`oloh]f_m, [h^ 
]_ffofcncm 

Dcmlojnm ]_ff g_g\l[h_ chn_alcns. (65) 

Thymus vulgaris L. Tbsgif p-]sg_h_ C[h^c^c[mcm 
Dcmnol\[h]_ ch _fffor jogj, chbc\cncih i` H (+)-ATP[m_ 

ch nb_ ]_ff g_g\l[h_ [h^ ]snijf[mgc] g_g\l[h_ (66) 

Cymbopogon Ccnlih_ffif - 
Anbf_n_'m `iin, 
Tch_[ j_^cm, 

\l_[mn ][h]_l. 

Ajijnimcm ch MCF-7 [h^ MDA-MB-231 \s gcni]bih^lc[f
-g_^c[n_^ []ncp[ncih ch bog[h g[gg[ls nogiol ]_ff 

fch_m. 
(67) 

T[\l_ 1. Pl_]fchc][f mno^c_m i` jbsni]b_gc][fm mbiqcha l_mcmn[h]_ gi^of[ncih []ncpcns ch gc]li\c[f ^cm_[m_m [h^ ][h]_l  
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

jbsni]b_gc][fm, jlipcha nb_cl [hnc-i\_mia_hc] jlij_lnc_m 
(72).  

 O\_mcns cm [ gofnc`[]_n_^ ^cmil^_l nb[n ][h \_ fche_^ 
ni nb_ _g_la_h]_ i` inb_l ^cm_[m_m, mo]b [m ][l^cip[m]of[l 
^cm_[m_m (73). Pbsni]b_gc][fm b[p_ [fmi \__h chmnlog_hn[f 
ch nbcm j_lmj_]ncp_ ni jlin_]n nb_ ch^cpc^o[f `lig 
][l^cip[m]of[l ^cm_[m_m. A l_]_hn mno^s ih jbsni]b_gc][fm 
i` Morus nigra (M. nigra) `locn mbiq_^ nb[n jbsni]b_gc][f 
_rnl[]nm i` nbcm `locn ][h ch]l_[m_ [hncirc^[hn _htsg_m, 
l_^o]_ nl[hm[gch[m_m, f[]n[n_ ^_bs^lia_h[m_, fcjc^m, fcp_l 
[h^ [fmi \fii^ jl_mmol_, ]ihnlc\oncha ni cnm ][l^ci-
jlin_]ncp_ h[nol_ (74). Ahinb_l mno^s omcha l[n [hcg[f 
gi^_fm i` ]bc]ils []c^ _rnl[]n `lig Rig[hc[h ]bc]ils 
(Chicory intybus) a[p_ jligcmcha l_mofnm ch ]olcha 
gsi][l^c[f cm]b_gc[ (75). I][lcch [h^ [mmi]c[n_^ 
g_n[\ifcn_m [fmi b[p_ [ jlin_]ncp_ h[nol_ niq[l^m 
gsi][l^c[f ]_ffm (76).  

 

Con]luscon [n^ Futur_ P_rsp_]tcv_s   

Pbsni]b_gc][fm [l_ [h _mm_hnc[f j[ln i` nb_ \ci^cp_lmcns 

[p[cf[\f_ ih nb_ _[lnb. Pbsni]b_gc][fm mbiq [h _hilgiom 

m]ij_ ch g[h[acha nb_ ^loa l_mcmn[h]_ jli\f_g ch 

gc]li\c[f ^cm_[m_m [h^ ][h]_l. Tb_m_ jf[hn-\[m_^ 

jli^o]nm mbiq chbc\cnils _ff_]nm ih l_mcmn[h]_-][omcha 

a_h_m, _fffor jogj jlin_chm, koilog m_hmcha, [h^ \ci`cfg 

`ilg[ncih ch gc]li\c[f ^loa l_mcmn[h]_ mnl[chm. Cih]_lhcha 

][h]_l-^loa l_mcmn[h]_ ]ijcha, g[hs jbsni]b_gc][fm 

n[la_n ABC nl[hmjiln_l jlin_chm. Pbsni]b_gc][f-\[m_^ 

h[hij[lnc]f_m msh_lacmnc][ffs cgjlip_ nb_ nb_l[j_onc] 

_ff_]n i` jbsni]b_gc][fm, nbom _g_lacha [m [ jligcmcha 

mifoncih. C[l^cijlin_]ncp_ [h^ [hnc-i\_mia_hc] 

]b[l[]n_lcmnc]m i` nb_m_ jf[hn-\[m_^ ^_lcp[ncp_m b[p_ [fmi 

\__h l_]iahct_^. A mbcft `lig ]b_gc][f-\[m_^ [hnc\cinc]m 

ni jbsni]b_gc][f-\[m_^ h[hi-\cinc]m ][h mo]]_mm`offs 

n[]ef_ nb_ ^loa l_mcmn[h]_. Mil_ mo]b mno^c_m i` _ff_]ncp_ 

_rnl[]ncih mnl[n_ac_m [h^ ]b[l[]n_lct[ncih i` 

jbsni]b_gc][fm qcff b_fj g[hech^ ni []]_mm _ffc]c_hn [h^ 

]imn-_ff_]ncp_ nl_[ng_hn ijncihm. In cm [fmi cgjiln[hn ni 

hin_ nb[n, gimn i` nb_ mno^c_m [l_ s_n ni l_[]b [hcg[f 

gi^_f ch-pcpi mno^c_m, [h^ ^loa n_mncha b[m hin _p_h 

mn[ln_^. Cfchc][f nlc[fm mbiof^ \_ oh^_ln[e_h ni ]ih`clg nb_ 

m[`_ns, ^loa _ffc][]s, [h^ g_n[\ifigc]m i` jbsni]b_gc][f-

\[m_^ h[hij[lnc]f_ ^loam.  Tb_ a[j \_nq__h ehiqf_^a_ 

[h^ [jjfc][ncih cm j_lmcmncha, l_koclcha _rn_hmcp_ l_m_[l]b 

ch ]igg_l]c[fctcha jbsni]b_gc][f-\[m_^ ^loam. 

 

A]knowl_^a_m_nts 

Tb_ [onbilm qiof^ fce_ ni n[e_ nbcm ijjilnohcns ni nb[he 

nb_ ohcp_lmcns `il [ff i` nb_ [mmcmn[h]_ cn a[p_, qbc]b 

ch]fo^_^ ^cl_]ncih, ]lcnc][f _p[fo[ncihm, miftq[l_ niifm, [h^ 

ih nij i` [ff i` nb[n, ]ihmnlo]ncp_ c^_[m qb_h_p_l nb_s 

q_l_ l_ko_mn_^.  
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