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A\str[]t  

Wcf^ jf[hnm [l_ qc^_fs oncfct_^ [m cgjiln[hn miol]_m i` nl[^cncih[f g_^c]ch_m 
[h^ `ii^. Ehretia rigida (Tboh\.) Dlo]_ cm ih_ mo]b jf[hn mj_]c_m nb[n i]]olm 
h[nol[ffs ch mionb_lh A`lc][ [h^ ^cff_l_hn j[lnm i` nb_ jf[hn b[p_ honlcncih[f, 
]ofnol[f, [h^ jb[lg[]_onc][f cgjiln[h]_. Tb_ ]oll_hn mno^s cm [cg_^ [n 
jlipc^cha ch`ilg[ncih ih nb_ g_^c]ch[f [h^ \cifiac][f jlij_lnc_m i` E. 

rigida. Tb_ ]oll_hn l_pc_q [mm_mm_^ nb_ _rcmncha fcn_l[nol_ ih nb_ \cifiac][f 
jlij_lnc_m [h^ g_^c]ch[f om_m i` nb_ jf[hn. Tb_ mno^s l_p_[f_^ nb[n nb_ 
f_[p_m, nqcam, mn_gm, \[le [h^ liinm i` nb_ jf[hn [l_ g[chfs om_^ `il lcno[f 
joljim_m, [m nl[^cncih[f g_^c]ch_m `il ch`_lncfcns, b_[^[]b_, [\^igch[f 
j[chm, ]b_mn j[chm, j[ch, mech ]onm, mjl[ch_^ dichnm, h_q\ilh \[\s ch`_]ncihm, 
[ aii^-fo]e ]b[lg, `cl_-g[echa [h^ l[ch-g[echa ]_l_gihc_m, q[l^cha-iff 
_h_gc_m [h^ ^[ha_liom [hcg[fm [h^ [m _nbhip_n_lch[ls g_^c]ch_. Tb_ jbs-
ni]b_gc][f _p[fo[ncih i` nb_ mj_]c_m mbiq_^ nb[n cn cm ]b[l[]n_lct_^ \s [f-
f[hnich, α-[gslch, β-[gslch, fl[pihic^m, jb_hifc]m, m[jihchm, n[hhchm,  β-

mcnimn_lif [h^ 1-nlc[]ihn[hif. Tb_ jb[lg[]ifiac][f jlij_lnc_m i` ^cff_l_hn 
]lo^_ _rnl[]nm ^_gihmnl[n_^ [hnc]bifch_mn_l[m_ chbc\cncih, [hnc`oha[f, [hnc-
\[]n_lc[f, [hnc^c[\_nc], [hnc-ch`f[gg[nils, [h^ [hncirc^[hn jlij_lnc_m. Tbcm 
l_pc_q bcabfcabnm nb_ jb[lg[]_onc][f [h^ b_[fnb \_h_`cnm i` E. rigida ch 
^cff_l_hn ]iohnlc_m i` mionb_lh A`lc][. Tb_l_`il_, ^_n[cf_^ _nbhijb[lg[]i-
fiac][f _p[fo[ncihm i` nb_ mj_]c_m `i]omcha ih jbsni]b_gcmnls, jb[lg[]i-
fiac][f jlij_lnc_m, nirc]ifiac][f _p[fo[ncihm, [h^ in vivo [h^ ]fchc][f   l_-
m_[l]b chp_mnca[ncihm [l_ l_]igg_h^_^.  

 

K_ywor^s  

Bil[ach[]_[_; Ehretia rigida; Ebl_nc[]_[_; ch^ca_hiom jb[lg[]ij_c[; nirc]ifiac][f 
_p[fo[ncihm; nl[^cncih[f g_^c]ch_ 

 

Intro^u]tcon  

Tb_ a_hom h[g_ Ehretia P.Bliqh_ cm bihilcha [ G_lg[h, G_ila Dcihsmcom 
Ebl_n \ilh ih 30 J[ho[ls 1708 [h^ ^c_^ ih 9 S_jn_g\_l 1770, [h _hnigifi-
acmn [h^ \in[hcmn q_ff-ehiqh `il bcm \in[hc][f cffomnl[ncihm (1). Tb_ mj_]c`c] 
_jcnb_n rigida g_[hm lcac^ il mncff \l[h]b_m (2, 3). Sshihsgm i` E. rigida ch-
]fo^_ Capraria rigida Tboh\., E. eckloniana H. Bo_e _r H[lp., E. hottentotica 
Bol]b., E. violacea Kohnb, E. zeyheriana Bo_e. _r H[lp., Pittosporum  commu-
tatum Kl[omm [h^ Freylinia rigida (Tboh\.) G.Dih. (4-7). Tb_ Ehafcmb ]ig-
gih h[g_m i` E. rigida ch]fo^_ ‚C[j_ fcf[]‛, ‚`il_mn jottf_ \omb‛, ‚jottf_ 
\omb‛ [h^ ‚mn[gj_l qii^‛ (2, 8). E. rigida (Tboh\.) Dlo]_ (Fca. 1) h[nol[ffs 
i]]olm ch mionb_lh A`lc][ ch Binmq[h[, L_minbi, Mit[g\cko_, Emq[nchc,  
N[gc\c[,  Zcg\[\q_,  [h^  Sionb  A`lc][  (Fca. 2)  (4-6, 9-11).  Li][f j_ijf_ ch  
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j_ijf_ ch mionb_lh A`lc][ b[p_ ^_p_fij_^ ch^ca_hiom 
ehiqf_^a_ [h^ mecffm h_]_mm[ls ni jlipc^_ fi][ffs [jjli-
jlc[n_ mifoncihm ni fi][f jli\f_gm, j[lnc]of[lfs nb_ _rjfic-

n[ncih i` g_^c]ch[f jf[hnm ch]fo^cha E. rigida. Tb_ om_ i` 
g_^c]ch[f jf[hnm, ]lo^_ jf[hn _rnl[]nm, [h^ nb_cl []ncp_ 
chal_^c_hnm, il jbsni]b_gc][fm jf[sm [h cgjiln[hn lif_ ch 
nb_ jlcg[ls b_[fnb ][l_ h__^m i` fi][f ]iggohcnc_m ch 
mionb_lh A`lc][. M_^c]ch[f jf[hnm [l_ [h cgjiln[hn [mj_]n 
i` nb_ ^[cfs fcp_m i` g[hs j_ijf_ [h^ [h cgjiln[hn j[ln i` 
nb_ Sionb_lh A`lc][h ]ofnol[f b_lcn[a_ (12). Tb_l_`il_, oh-
^_lmn[h^cha nb_ jbsni]b_gc][fm [mmi]c[n_^ qcnb E. rigida 
cm cgjiln[hn [m nb_m_ []ncp_ chal_^c_hnm []n ^cl_]nfs il ch^c-
l_]nfs ni jl_p_hn il nl_[n ^cm_[m_m [h^ [fmi g[chn[ch 
b_[fnb. Do_ ni cnm [\cfcns ni qcnbmn[h^ ^lioabn, E. rigida b[m 
\__h c^_hnc`c_^ [m [h cgjiln[hn fi][f mj_]c_m ch mionb_lh 
A`lc][ nb[n ][h \_ _[mcfs chn_al[n_^ chni big_ a[l^_hm [m 
[h ilh[g_hn[f il b_^a_ jf[hn (2). Tb_l_`il_, nb_ i\d_]ncp_ 

i` nbcm l_pc_q q[m ni ]iff_]n [h^ mogg[lct_ ch`ilg[ncih 
[\ion nb_ g_^c]ch[f om_m, jbsni]b_gcmnls, [h^ \cifiac][f 
jlij_lnc_m i` E. rigida.  

 

M_tbo^oloay  

Tb_ fcn_l[nol_ l_pc_q i` nb_ g_^c]ch[f [h^ \cifiac][f jlij-
_lnc_m i` E. rigida qcnbch cnm a_ial[jbc][f l[ha_m ch mionb-
_lh A`lc][ q[m ]ih^o]n_^ omcha ihfch_ ^[n[\[m_m mo]b [m 
JSTOR, S]ijom, Po\M_^, S]c_h]_ Dcl_]n, [h^ Giiaf_ 
S]bif[l. Ih [^^cncih ni nbcm, jl_-_f_]nlihc] fcn_l[nol_ 
miol]_m om_^ qbc]b ch]fo^_^ diolh[f [lnc]f_m, \iiem, nb_-
m_m, ^cmm_ln[ncihm, \iie ]b[jn_lm, [h^ inb_l m]c_hnc`c] [lnc-
]f_m q_l_ i\n[ch_^ `lig nb_ Uhcp_lmcns i` Filn H[l_ fc\l[ls. 

K_sqil^m mo]b [m Ehretia rigida, \cifiac][f []ncpcnc_m, jb[l-
g[]ifiac][f jlij_lnc_m, _nbhi\in[hs, g_^c]ch[f om_m, jbs-
ni]b_gcmnls, [h^ nl[^cncih[f om_m i` Ehretia rigida q_l_ 
om_^ ni m_[l]b `il l_f_p[hn [lnc]f_m [m mbiqh ch nb_ `fiq 
^c[al[g (Fca. 3). Lcn_l[nol_ miol]_m _r]fo^_^ `lig nbcm l_-

pc_q [l_ nbim_ [lnc]f_m nb[n [l_ j[lnc[ffs []]_mm_^, nb[n cm, 
[]]_mm_^ [m [\mnl[]nm ihfs, [h^ [fmi jo\fcmb_^ il   oh-
jo\fcmb_^ _nbhijb[lg[]ifiac][f molp_sm f[]echa ch`il-
g[ncih ih nb_ g_^c]ch[f om_m, jbsni]b_gcmnls, jb[lg[]i-
fiac][f il \cifiac][f []ncpcnc_m i` E. rigida. Tb_ ]b_gc][f 
mnlo]nol_m i` jbsni]b_gc][f ]igjioh^m cmif[n_^ `lig  E. 
rigida b[p_ \__h ^l[qh omcha nb_ jlial[g Cb_gSe_n]b.  

R_sults  

Morphological description and taxonomy of the species  

Tb_ a_hom Ehretia ]ihmcmnm i` [\ion 40 nl__ [h^ mblo\ mj_-
]c_m \_fihacha ni nb_ `[gcfs Ebl_nc[]_[_ (13). Tb_  Ehretia 
a_hom b[m \__h l_]il^_^ ch nb_ N_q [h^ Of^ Wilf^ nlijc]m 
qcnb cnm ]_hn_l i` ^cp_lmcns ch E[mn Amc[ [h^ A`lc][ (13). Tb_ 
`[gcfs Ebl_nc[]_[_ b[m \__h m_al_a[n_^ `lig Bil[ach[-
]_[_ sensu lato \[m_^ ih gif_]of[l [h^ jbsfia_h_nc] 
mno^c_m `i]omcha ih jf[mnc^ fi]c (nlhL-nlhF, ljm16, [h^ nlhS-
nlhG) [h^ ho]f_[l (ITS) (13-16). E. rigida cm [ bcabfs 
\l[h]b_^ mblo\ il gofnc-mn_gg_^ nl__, ^_]c^oiom, l_[]b-
cha oj ni 12 g_n_lm ch b_cabn (5). Tb_ mn_gm, omo[ffs m_p_l[f 
ni g[hs, [l_ ift_h fiq \l[h]bcha [h^ ]liie_^ qcnb al_s ni 
j[f_ \liqh \[le qcnb jligch_hn f_hnc]_fm (4). Tb_ chh_l 
\[le cm mift, qbcn_, mjinn_^ qcnb il[ha_-\liqh, [h^ nolhcha 
\liqh ojih _rjimol_ (1). Tb_ f_[p_m [l_ mcgjf_ [h^ [fn_l-

h[n_ \on ift_h ]fomn_l_^ ih l_^o]_^ mbiinm; i\ip[n_, ^[le 
al__h il al_s-al__h [\ip_, b[clf_mm qcnb jligch_hn p_h[-
ncih ih fiq_l mol`[]_m (4). Tb_ f_[` mn[fem g[s \_ [\m_hn, 
mbiln, il mig_ncg_m jlihioh]_^ (1). Tb_ `fiq_lm [l_  \c-
m_ro[f, l_aof[l, j[f_ g[op_ ni ^[le joljf_, omo[ffs ih 
\l[h]b_^ n_lgch[f b_[^m, ^_hm_fs ]iha_mn_^ qcnb j_^oh-
]f_m [h^ j_^c]_fm (8). Tb_ `locn cm [ \_lls, mo\afi\im_, 
mjb_lc][f ch mb[j_, s_ffiq ni \lcabn il[ha_-l_^ qb_h lcj_^ 
(3, 17). E. rigida cm ^cpc^_^ chni nbl__ mo\mj_]c_m ^cmnch-
aocmb_^ \s p_a_n[ncp_ [h^ l_jli^o]ncp_ ]b[l[]n_lcmnc]m, 
[h^ a_ial[jbc][f ^cmnlc\oncih. E. rigida mo\mj. rigida cm [ 
mnohn_^ nl__ il mblo\ i` oj ni `iol g_n_lm ch b_cabn qcnb 
n_lgch[f ch`fil_m]_h]_m, nbc]e j_^oh]f_m, [h^ j_^c]_fm, 
[h^ ]ih`ch_^ ni nb_ Af\[hs C_hnl_ i` Eh^_gcmg ch Sionb 
A`lc][ (5). Ehretia rigida mo\mj. silvatica R_nc_` [h^ A.E. V[h 

Wse [h^ E. rigida mo\mj. nervifolia R_nc_` [h^ A.E. V[h Wse 
[l_ qc^_mjl_[^ qcnb b_cabnm, _r]__^cha `cp_ g_nl_m (8). 

Distribution and growing condition   

E. rigida b[m \__h l_]il^_^ ch ]i[mn[f [l_[m, `il_mnm, nbc]e-
_nm, qii^f[h^, [h^ \ombf[h^ \cig_m (1). E. rigida h[nol[ffs 
i]]olm ch p[ff_sm, ij_h `f[nm, mnihs mfij_m, al[hcn_ bcffm, 
^oh_m, K[f[b[lc m[h^ [l_[m [h^ n_lgcn_ gioh^m [n [h [fnc-
no^_ l[hacha `lig m_[ f_p_f ni 1700 g [\ip_ m_[ f_p_f (4, 6-
8, 11). Ih nb_ `il_mn \cig_, nb_ mj_]c_m fim_m nb_ mblo\ 

]b[l[]n_lcmnc] b[\cn [h^ aliqm ojq[l^m ni [\ion 12 g_n_lm 
ch b_cabn qcnb [ mg[ff n[haf_^ ]liqh (1). E. rigida cm omo[ffs 
ch `fiq_l `lig M[l]b ni D_]_g\_l, [h^ `locnm [l_ ift_h 

jli^o]_^ `lig O]ni\_l ni M[s (3, 4, 8). E. rigida cm ^lioabn 
[h^ `limn-l_mcmn[hn, _[mcfs aliqh `lig m__^m [h^ ]onncham, 

]b[l[]n_lct_^ \s `[mn aliqnb l[n_ i` [\ion 600 gg ni  700 
gg j_l [hhog (2, 18). E. rigida ][h \_ jf[hn_^ ch [ a[l^_h 
ni [nnl[]n \cl^m [h^ chm_]nm, [h^ [fmi nb_ fcf[]-ni-g[op_ 
`fiq_lm [h^ il[ha_-ni-l_^ `locnm g[e_ nb_ jf[hn mj_]c_m [h 
chn_l_mncha [h^ ^_]il[ncp_ mblo\ ch nb_ a[l^_h (2). So\mj_-
]c_m rigida cm nb_ gimn qc^_mjl_[^ n[rih,  l_]il^_^ ch Bin-
mq[h[, Mit[g\cko_, Sionb A`lc][, [h^ Zcg\[\q_ (6-11). 
So\mj_]c_m nervifolia b[m \__h l_]il^_^ ch Binmq[h[, 
Emq[nchc, L_minbi, nb_ Fl__ Sn[n_, G[on_ha, Kq[Zofo N[n[f, 
Lcgjiji, Mjog[f[ha[, [h^ Nilnb-W_mn jlipch]_m ch 
Sionb A`lc][ qbcf_ mo\mj_]c_m msfp[nc][ cm ]ih`ch_^ ni nb_ 
E[mn_lh C[j_ [h^ Kq[Zofo N[n[f jlipch]_m ch Sionb A`lc][ 
(6, 8).  

Fca. 3. Ffiq ^c[al[g mbiqcha c^_hnc`c][ncih [h^ m]l__hcha i` [lnc]f_m om_^ ch 
nbcm l_pc_q  
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Ethnomedicinal significance  

Ih Sionb A`lc][, E. rigida liinm [l_ nl[^_^ [m miol]_m i` nl[-

^cncih[f g_^c]ch_m ch lol[f, j_lc-ol\[h [h^ ol\[h g[le_nm 
ch nb_ G[on_ha jlipch]_ (19). Tb_ `locnm [l_ _[n_h [m mh[]em 
(1, 18, 20-26), [m p_a_n[\f_m [h^ ni g[e_ hih-[f]ibifc] 
\_p_l[a_m (3). Ih Sionb A`lc][, nb_ f_[p_m [h^ nqcam [l_ 
om_^ [m ][nnf_ `__^ [h^ _[n_h \s \cl^m [h^ qcf^ [hcg[fm 
mo]b [m \omb\o]e (Tragelaphus scriptus), al_s ^oce_l 
(Sylvicapra grimmia), cgj[f[ (Aepyceros melampus  peter-
si), eo^o (Tragelaphus strepsiceros), gihe_s 
(Cercopithecus aethiops) [h^ hs[f[ (Tragelaphus angasii) 
(1, 2, 23). Ih mionb_lh A`lc][, nb_ b_l\[f ]ih]i]ncihm  jl_-

j[l_^ `lig f_[p_m, \[le, liinm [h^ nqcam [l_ om_^ ni nl_[n 
m_p_l[f [hcg[f [h^ bog[h [cfg_hnm ch]fo^cha ch`_lncfcns, 
b_[^[]b_, [\^igch[f j[chm, ]b_mn j[chm, j[ch, mech ]onm, 

mjl[ch_^ dichnm, h_q\ilh \[\s ch`_]ncihm, [ aii^-fo]e 
]b[lg, `cl_-g[echa [h^ l[ch-g[echa ]_l_gihc_m, q[l^cha 
iff _h_gc_m [h^ ^[ha_liom [hcg[fm [h^ [m  _nbhip_n_lc-
h[ls g_^c]ch_ (T[\f_ 1). Ih Sionb A`lc][, nb_ liin jiq^_l 
i` E. rigida cm ift_h gcr_^ qcnb nb_ liin  jiq^_l i` Zanthox-
ylum davyi (I.V_l^.) P.G.W[n_lg[h [h^ nb_ \[le i` Maerua 
angolensis DC. [m [ l_g_^s [a[chmn ^c[\_n_m (27), qbcf_ nb_ 
liin j[mn_ cm nijc][ffs [jjfc_^ qcnb nb_ liin j[mn_ i` Aspar-
agus falcatus L. `il mjl[ch_^ dichnm (20, 27). 

R_acon Pl[nt p[rt 

us_^ Mo^_ o` pr_p[r[tcon  Tr[^ctcon[l/_tbnom_^c]cn[l us_s R_`_r_n]_ 

Sionb A`lc][ Riinm Riin ^_]i]ncih cm n[e_h il[ffs A\^igch[f j[chm (8, 18, 28, 29) 

Sionb A`lc][ L_[p_m L_[` j[mn_ nijc][ffs [jjfc_^ Bolhm (30) 

Sionb A`lc][ L_[p_m L_[` j[mn_ nijc][ffs [jjfc_^ C[h^c^c[mcm (31) 

Binmq[h[ Wbif_ jf[hn 
Tb_ nl__ cm om_^ `il l[ch-g[echa ]_l_gihc_m qcnb nb_ 

]fio^ i` mgie_ `lig nqcam \_cha msg\ifc] i` l[ch 

]fio^m 
R[ch-g[echa ]_l_gihc_m (1) 

L_minbi Tqcam Hohn_lm mg_[l nb_gm_fp_m qcnb nb_ ^_]i]ncih i` nb_ 

nqcam Cb[lg `il mo]]_mm qb_h bohncha (32-34) 

Sionb A`lc][ Sn_gm [h^ 

nqcam 
P_ijf_ mg_[l nb_gm_fp_m qcnb nb_ ^_]i]ncih i` mn_gm 

[h^ nqcam 

Gii^ fo]e, bohncha [h^ jlin_]ncp_ 

]b[lg, q[l^cha-iff _h_gc_m [h^ 

^[ha_liom [hcg[fm 

(1, 18, 20, 22, 25, 

29) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs Cb_mn j[chm (8, 3, 18, 28, 29) 

Sionb A`lc][ Riinm 
Riin jiq^_l gcr_^ qcnb liin jiq^_l i` Zanthoxylum 

davyi (I.V_l^.) P.G.W[n_lg[h [h^ nb_ \[le i` Maerua 

angolensis DC. 
Dc[\_n_m (27) 

Sionb A`lc][ Riinm Riin jiq^_l ch`omcih cm n[e_h il[ffs Eg_nc] (35) 

Sionb A`lc][ Riinm Riin jiq^_l ch`omcih cm n[e_h il[ffs G_h_l[f ]bcf^bii^ ch`_]ncihm (36) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs H_[^[]b_ (27, 37-39) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs Ih`_lncfcns (20, 27, 40) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs N_q\ilh ch`_]ncihm (27, 41) 

Emq[nchc Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs P[ch (42) 

N[gc\c[ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs P[ch (43) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih cm n[e_h il[ffs P[ch (44) 

Sionb A`lc][ Riinm Riin jiq^_l ch`omcih cm n[e_h il[ffs R_mjcl[nils ch`_]ncihm (45) 

Emq[nchc Riinm Riin jiq^_l ^_]i]ncih nijc][ffs [jjfc_^ Sech ]onm (42) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih nijc][ffs [jjfc_^ Sech ]onm (8, 18) 

Sionb A`lc][ Riinm Riin j[mn_ nijc][ffs [jjfc_^ [h^ gcr_^ qcnb liin 

j[mn_ Asparagus falcatus L Sjl[ch_^ dichnm (20, 27) 

Sionb A`lc][ Riinm Riin jiq^_l ch`omcih cm n[e_h il[ffs Snig[]b j[chm (3) 

Sionb A`lc][ Riinm Riin jiq^_l ch`omcih cm n[e_h il[ffs Tihc] (46) 

Emq[nchc Riinm Riin g[]_l[ncih nijc][ffs [jjfc_^ Tiinb[]b_ (42) 

Sionb A`lc][ L_[p_m Tb_ f_[` jiq^_l q[m nijc][ffs [jjfc_^ Wioh^m (30) 

Etbnov_t_rcn[ry m_^c]cn_  

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih om_^ E[ncha jli\f_gm ch ][nnf_ (47, 48) 

Sionb A`lc][ Riinm Riin j[mn_ nijc][ffs [jjfc_^ Fl[]nol_m (48, 49) 

Sionb A`lc][ Riinm Riin jiq^_l ^_]i]ncih om_^ G[ff mc]eh_mm ch ][nnf_ (2, 8, 18, 29) 

T[\l_ 1. Tl[^cncih[f [h^ _nbhig_^c]ch[f om_m i` Ehretia rigida  
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Nutritional composition   

V[lciom m]c_hncmnm c^_hnc`c_^ _f_g_hn[ls, honlcncih[f [h^ 

]b_gc][f ]igjioh^m `lig nb_ `locnm, \[le, liinm [h^ 
f_[p_m i` E. rigida (T[\f_ 2).  

Phytochemistry   

V[lciom l_m_[l]b_lm c^_hnc`c_^ ]b_gc][f ]igjioh^m `lig 
nb_ \[le, f_[p_m [h^ liinm i` E. rigida (Fca. 4; T[\f_ 3). Tb_ 

]b_gc][f ]igjioh^m c^_hnc`c_^ `lig E. rigida ch]fo^_ [f-
f[hnich, α-[gslch, β-[gslch, β-mcnimn_lif, 1-nlc[]ihn[hif, 
`f[pihic^m, jb_hifc]m, m[jihchm [h^ n[hhchm (52-55).  

Pharmacological properties   

Antc]bolcn_st_r[s_ cnbc\ctcon []tcvcty   

Tb_ [hnc]bifch_mn_l[m_ chbc\cncih jlij_lnc_m i` []_nih_ 
f_[` _rnl[]nm q_l_ [mm_mm_^ omcha [h []_nsf]bifch_mn_l[m_ 
chbc\cncih [mm[s, qcnb _m_lch_ [m [ jimcncp_ ]ihnlif (54). An [ 
^_n_lgch_^ ]ih]_hnl[ncih i` 500.0 μa/gL, nb_ []_nih_ 
_rnl[]nm mbiq_^ nb_ [hnc]bifch_mn_l[m_ chbc\cnils []ncpcns 
i` 50.0% [h^ [ ^im_-^_j_h^_hn b[f` g[rcgog chbc\cnils 
]ih]_hnl[ncihm (IC50) [p_l[a_ p[fo_ i` 487.4 μa/gL. Tb_ 
jimcncp_ ]ihnlif, _m_lch_ _rbc\cn_^ [hnc]bifch_mn_l[m_ ch-
bc\cnils []ncpcns i` 60.0% [h^ [h IC50 p[fo_ i` 4.9 μa/gL 
(54). 

Antcmc]ro\c[l prop_rty    

Tb_ [hnc\[]n_lc[f jlij_lnc_m i` b_r[h_, ^c_nbsf _nb_l, ]bfi-
li`ilg [h^ _nbsf []_n[n_ f_[` _rnl[]nm q_l_ _p[fo[n_^ [n 
50.0 ga/gf ]ih]_hnl[ncih [a[chmn \[]n_lc[f j[nbia_hm pct. 

Agrobacterium tumefaciens, Erwinia carotovora mo\mj. ca-
rotovora, Clavibacter michiganense, Xanthomonas cam-
pestris [h^ Pseudomonas solanacearum, nblioab [h [a[l 
^cffomcih [mm[s omcha ^cg_nbsf ^i^_]sf [ggihcog ]bfi-
lc^_ (DDAC) [m [ jimcncp_ il mn[h^[l^ ]ihnlif (56). Enbsf 

[]_n[n_ _rnl[]n ^_gihmnl[n_^ [hnc\[]n_lc[f jlij_lnc_m 
[a[chmn Erwinia carotovora mo\mj. carotovora _rbc\cncha 
chbc\cncih i` 7.0 gg ch ]igj[lcmih qcnb chbc\cncih i` 13.0 
gg ^_gihmnl[n_^ \s nb_ jimcncp_ il mn[h^[l^ ]ihnlif (56). 
Scgcf[lfs, nb_ [hnc\[]n_lc[f jlij_lnc_m i` ^c]bfilig_nb[h_, 
g_nb[hif [h^ _nbsf-[]_n[n_ \[le, liin [h^ f_[` _rnl[]nm 
q_l_ _p[fo[n_^ [a[chmn Escherichia coli, Staphylococcus 
aureus, Micrococcus luteus [h^ Klebsiella pneumoniae 
nblioab [ gc]li^cfoncih [mm[s qcnb h_igs]ch [m [ jimcncp_ 

]ihnlif (55). Tb_ ^c]bfilig_nb[h_, g_nb[hif [h^ _nbsf-
[]_n[n_ _rnl[]nm ^_gihmnl[n_^ [hnc\[]n_lc[f jlij_lnc_m 
[a[chmn nb_ n_mn_^ \[]n_lc[f j[nbia_hm qcnb gchcgog ch-

Nutrctcon[l ]ompon_nts V[lu_ Pl[nt p[rt R_`_r_n]_s 

Amb (a/100a) 1.3 Flocnm (50, 51) 

C[f]cog (ga/100a) 30.5 Flocnm (50, 51) 

C[l\ibs^l[n_m (a/100a) 10.4 Flocnm (50, 51) 

Cijj_l (ga/100a) 0.2 Flocnm (50, 51) 

Clo^_ `c\_l (a/100a) 0.7 Flocnm (50, 51) 

Eh_las (KJ/100a) 215 Flocnm (50, 51) 

F[n (a/100a) 0.3 Flocnm (50, 51) 

Ilih (ga/100a) 0.9 Flocnm (50, 51) 

M[ah_mcog (ga/100a) 27.8 Flocnm (50, 51) 

Micmnol_ (a/100a) 85.6 Flocnm (50, 51) 

Pin[mmcog (ga/100a) 547.0 Flocnm (50, 51) 

Plin_ch (a/100a) 1.7 Flocnm (50, 51) 

Si^cog (ga/100a) 2.5 Flocnm (50, 51) 

Vcn[gch C (ga/100a) 6.9 Flocnm (50, 51) 

Zch] (ga/100a) 0.2 Flocnm (50, 51) 

T[\l_ 2. Nonlcncih[f ]igjimcncih i` Ehretia rigida . 

Fca. 4. Cb_gc][f mnlo]nol_m i` [ff[hnich, α-[gslch, β-[gslch, β-mcnimn_lif [h^ 1-nlc[]ihn[hif cmif[n_^ `lig Ehretia rigida  
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bc\cnils ]ih]_hnl[ncih (MIC) p[fo_m qcnbch nb_ l[ha_ `lig 
0.78 ni >6.25 ga/gf qbc]b q_l_ bcab_l nb[h nb_ MIC p[fo_m 

l[hacha `lig 0.01 ga/gf ni 0.05 ga/gf ^_gihmnl[n_^ \s 
nb_ jimcncp_ ]ihnlif (55).  

 Tb_ [hnc`oha[f jlij_lnc_m i` q[n_l [h^ []_nih_ f_[` 
_rnl[]nm q_l_ _p[fo[n_^ [a[chmn Candida parapsilosis,  C. 
albicans, Cryptococcus neoformans, C. glabrata,    C. tropi-

calis [h^ C. krusei, nblioab gc]li^cfoncih g_nbi^, qcnb 
]finlcg[tif_ [m [ jimcncp_ ]ihnlif (30). Tb_ jf[hn  _rnl[]nm 
^_gihmnl[n_^ q_[e [hnc`oha[f []ncpcns ch ]igj[lcmih ni 
nb_ jimcncp_ ]ihnlif qcnb MIC p[fo_m l[hacha  \_nq__h 0.04 
ga/gf - 0.08 ga/gf (30). Tb_ [hnc`oha[f jlij_lnc_m i` []_-
nih_ f_[`, liin [h^ \[le _rnl[]nm q_l_ [mm_mm_^ [a[chmn C. 
albicans, Aspergillus fumigatus [h^ Cryptococcus neofor-
mans omcha [ gc]li^cfoncih [mm[s (57). Tb_ _rnl[]nm 
^_gihmnl[n_^ gi^_l[n_ []ncpcns qcnb MIC p[fo_m i` 0.02 

ga/gf ni 0.08 ga/gf (57). Folnb_l, nb_ [hnc`oha[f jlij_l-
nc_m i` ^c]bfilig_nb[h_, g_nb[hif [h^ _nbsf-[]_n[n_ jf[hn 
\[le, f_[` [h^ liin _rnl[]nm q_l_ _p[fo[n_^ [a[chmn C. albi-
cans nblioab gc]li^cfoncih [mm[s, qcnb [h [gjbin_lc]ch B 
[m [ jimcncp_ ]ihnlif (55). Tb_ _rnl[]nm ^_gihmnl[n_^ ]ih-
mc^_l[\fs mcahc`c][hn [hnc`oha[f []ncpcns [a[chmn C. albicans 
qcnb MIC p[fo_m l[hacha `lig    0.78 ga/gf ni >6.25 ga/gf 
]igj[l_^ ni [ jimcncp_ ]ihnlif (MIC: 0.01 ni 0.08 ga/gf 
(55). 

Antc^c[\_tc] []tcvcty   

Tb_ [hnc^c[\_nc] jlij_lnc_m i` f_[`, \[le [h^ liin _rnl[]nm 
q_l_ _p[fo[n_^ omcha [ gc]lijf[n_ m_lc[f ^cfoncih [mm[s ni 
^_n_lgch_ nb_ chbc\cncih i` α-afo]imc^[m_ (55). Tb_    α-
afo]imc^[m_ chbc\cnils []ncpcnc_m _rbc\cn_^ \s nb_ _rnl[]nm 

q_l_ ^im_-^_j_h^_hn l[hacha `lig 16.0% ni 23.0% [n 
125.0 μa/gf, 40.0% ni 44.0% [n 250.0 μa/gf [h^ 59.0% ni 
65.0% [n 500.0 μa/gf (55).  

Antc-cn`l[mm[tory []tcvcty    

Tb_ [hnc-ch`f[gg[nils jlij_lnc_m i` []_nih_ _rnl[]nm i` 
f_[p_m q_l_ [mm_mm_^ omcha mis\_[h fcjirsa_h[m_ chbc\c-
ncih, hcnlc] irc^_ jli^o]ncih [h^ nb_ pc[\cfcns i` LPS-
[]ncp[n_^ RAW 264.7 g[]lijb[a_ [mm[s, omcha ch^ig_nb[-
]ch [h^ ko_l]_nch [m jimcncp_ ]ihnlifm (54). Tb_ []_nih_ 
_rnl[]nm ^_gihmnl[n_^ jlij_lnc_m qcnb [hnc-fcjirsa_h[m_ 
[]ncpcnc_m mbiqcha 50.0% chbc\cncih [h^ [h IC50 p[fo_ i` 
63.0 μa/gL [n 100.0 μa/gL. Eff_]ncp_ ^im_-^_j_h^_hn chbc-
\cncih l_[]ncihm i` hcnlc] irc^_ jli^o]ncih (l[n_ i`   chbc\c-

ncih: 86.3% ni 92.6%; ]_ff pc[\cfcns: 34.3% ni 63.9%) q_l_ 

_rbc\cn_^ \s []_nih_ _rnl[]n [n 6.3 μa/gL, 12.5 μa/gL, 25.0 

μa/gL, [h^ 50.0 μa/gL ]ih]_hnl[ncihm (54). 

Antcoxc^[nt []tcvctc_s   

Tb_ [hncirc^[hn jlij_lnc_m i` q[n_l _rnl[]nm i` f_[p_m q_l_ 
_p[fo[n_^ [a[chmn 2,2-^cjb_hsf-1-jc]lsfbs^l[tsf (DPPH), 
2,2-[tchi\cm (3-_nbsf \_htinbc[tifcog-6-mof`ihc] []c^ 

(ABTS), [h^ `_llc] l_^o]cha [hncirc^[hn jin_hnc[f (FRAP) 
g_nbi^m (53). Tb_ _rnl[]n mbiq_^ []ncpcnc_m [a[chmn DPPH 
l[^c][fm ihfs, _rbc\cncha 94.9% chbc\cncih (53). Tb_ [hncirc-
^[hn jlij_lnc_m i` nb_ []_nih_ _rnl[]nm i` E. rigida f_[` 
q_l_ [mm_mm_^ omcha nb_ DPPH, ABTS, [h^ FRAP g_nbi^m 
qcnb [m]il\c] []c^ [h^ nlifir [m jimcncp_ ]ihnlifm (54). Tb_ 
_rnl[]nm ^_gihmnl[n_^ mcahc`c][hn [hncirc^[hn jlij_lnc_m 
qcnb IC50 p[fo_m i` 171.8 μa/gL `il DPPH, 94.1 μa/gL `il 
FRAP, [h^ 234.8 μa/gL `il ABTS (54). Tb_ [hncirc^[hn 

jlij_lnc_m i` []_nih_ [h^ q[n_l _rnl[]nm i` f_[p_m q_l_ 
_p[fo[n_^ [a[chmn DPPH `l__ l[^c][fm (30). Binb []_nih_ 
[h^ q[n_l _rnl[]nm _rbc\cn_^ []ncpcnc_m qcnb IC50 p[fo_m 
l[hacha `lig 62.0 μa/gf ni 131.0 μa/gf (30). Tb_ [hncirc-
^[hn jlij_lnc_m i` g_nb[hif, ^c]bfilig_nb[h_, [h^ _nbsf-
[]_n[n_ _rnl[]nm i` liinm, \[le, [h^ f_[p_m q_l_ [mm_mm_^ 
omcha DPPH `l__ l[^c][f m][p_hacha [mm[s qcnb [m]il\c] 
[]c^ [m [ jimcncp_ ]ihnlif (55). Tb_ _rnl[]nm ^_gihmnl[n_^ 
mcahc`c][hn ^im_-^_j_h^_hn [hncirc^[hn jlij_lnc_m (55).  

 

Dcs]usscon  

Tb_ ]oll_hn l_pc_q [nn_gjn_^ ni jlipc^_ ch`ilg[ncih [p[cf[\f_ 
ih nb_ g_^c]ch[f om_m, jbsni]b_gcmnls [h^  \cifiac][f []ncpc-

nc_m i` E. rigida ]ip_lcha fcn_l[nol_ `lig 1962 ni 2023, [ p_ls 
fiha j_lci^ ni ][jnol_ [ff nb_ l_f_p[hn l_m_[l]b ih nb_ _nb-
hijb[lg[]ifiac][f jlij_lnc_m i` nb_ mj_]c_m. Tbcm mj_]c_m \_-
fiham ni nb_ Ehretia a_hom qbc]b cm qc^_fs om_^ [m [ miol]_ i  ̀
b_l\[f g_^c]ch_m ch nlijc][f A`lc][ (58, 59). Sig_ i` nb_ mj_]c_m 
\_fihacha ni nb_  Ehretia a_hom om_^ [m miol]_m i` nl[^cncih[f 
g_^c]ch_m ch nlijc][f A`lc][ ch]fo^_ E. amoena Kfintm]b, E. 
cymosa Tbihh., E. obtusifolia Hi]bmn. _r DC., E. rigida, [h  ̂   E. 
trachyphylla C.H. Wlcabn (58-67). Tb_ p[fo_ [h^   cgjiln[h]_ i  ̀
E. rigida [m nl[^cncih[f g_^c]ch_ cm ^_gihmnl[n_^ \s nb_ ch]fo-
mcih i  ̀ nb_ mj_]c_m ch nb_ gihial[jb M_^c]ch[f [h^ g[ac][f 
jf[hnm i  ̀Sionb_lh A`lc][: Ah Ahhin[n_^ Cb_]efcmn (62) [h^ [fmi 
cnm nl[^_ [m [ miol]_ i  ̀  nl[^cncih[f g_^c]ch_m ch \inb ch`ilg[f 
[h^ `ilg[f b_l\[f g_^c]ch_ g[le_nm ch Sionb A`lc][ (19). R_-

Typ_ o` ]ompoun^ N[m_ o` tb_ ]ompoun^ Pl[nt p[rt `rom wb_r_ _xtr[]t_^/

c^_ntc`c_^/^o]um_nt_^ 
Pro]_ss o` ^_t_]tcon/ csol[tcon/

_xtr[]tcon R_`_r_n]_s 

Gfsirsfc] []c^ Aff[hnich B[le 1H [h^ 13C NMR (52) 

Tlcn_lj_h_ α-[gslch B[le GC (52) 

Tlcn_lj_h_ β-[gslch B[le GC (52) 

Pbsnimn_lif β-mcnimn_lif B[le 1H [h^ 13C NMR (52) 

F[nns [f]ibif 1-nlc[]ihn[hif B[le 1H [h^ 13C NMR (52) 

Ff[pihic^m - B[le, f_[p_m, [h^ liinm C[filcg_nlc] [mm[s (54, 55) 

Pb_hifc]m - B[le, f_[p_m, [h^ liinm Fifch-Cci][fn_[o (53-55) 

S[jihchm - B[le, f_[p_m, [h^ liinm Flinb n_mn (55) 

T[hhchm - B[le, f_[p_m, [h^ liinm Bon[hif-HCL [mm[s (55) 

T[\l_ 3. Pbsni]b_gc][f ]igjimcncih i` Ehretia rigida  
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m_[l]b `ch^cham ch nbcm l_pc_q mbiq biq ch^ca_hiom j_ijf_ ch 
mionb_lh A`lc][ b[p_ [^[jn_^ [h^ \_]ig_ `[gcfc[l qcnb nb_ 
^cp_lm_ g_^c]ch[f om_m [h^ jlij_lnc_m i  ̀E. rigida. Tb_ ^_j_h^-

_h]_ i  ̀ lol[f biom_bif^m ih E. rigida `il hih-g_^c]ch[f [h^ 
gcm]_ff[h_iom om_m `il nb_cl fcp_fcbii^ h__^m cm [fmi q_ff l_]-
iahct_^ ch mionb_lh A`lc][. 

 Dcff_l_hn ]f[mm_m i` jbsni]b_gc][fm i` E. rigida ch-
]fo^cha `f[pihic^m, jb_hifc]m, m[jihchm, [h^ n[hhchm, b[p_ 
\__h ko[hnc`c_^ omcha ^cff_l_hn g_nbi^m (53-55) \on m_p_l-
[f `[]nilm mo]b [m jf[hn j[ln, m_[mih, [h^ _hpclihg_hn[f 
`[]nilm ch`fo_h]_ mo]b jbsni]b_gc][f mshnb_mcm [h^ ko[h-
ncnc_m (68). Sig_ i` nb_m_ ]f[mm_m i` m_]ih^[ls jbsni]b_gc-
][f ]ihmncno_hnm g[s \_ l_mjihmc\f_ `il nb_ ^i]og_hn_^ 
\cifiac][f []ncpcnc_m i` E. rigida. Fil _r[gjf_, nb_ ]b_gc][f 
]igjioh^ [ff[hnich c^_hnc`c_^ `lig E. rigida cm ehiqh ni 
_hb[h]_ nb_ mgiinbh_mm i` nb_ mech \s mncgof[ncha nb_ 
b_[fcha i` qioh^m [h^ miinbcha cllcn[n_^ mech (69). Tb_ 

]b_gc][f ]igjioh^m α- [h^ β-[gslch c^_hnc`c_^ `lig   E. 
rigida [l_ ]b[l[]n_lct_^ \s [h[fa_mc], [hnc-ch`f[gg[nils, 
[hnc]ihpofm[hn, [hnc-^_jl_mmcp_, a[mnlijlin_]ncp_, b_j[ni-
jlin_]ncp_, [hnc-j[h]l_[ncncm, [hnc]bifsnc], [hncbsj_lafs]_-
gc] [h^ bsjifcjc^_gc] []ncpcnc_m (70). Scgcf[lfs, nb_ jbs-

nimn_lif, β-mcnimn_lif c^_hnc`c_^ `lig E. rigida cm ehiqh ni 
b[p_ [hncgc]li\c[f, [hnc-ch`f[gg[nils, [hnc][h]_l, [hnc-
`_lncfcns, [hacia_hc], [hncirc^[hn, cggohigi^of[nils,  
[hnc^c[\_nc], [h^ [hnchi]c]_jncp_ []ncpcnc_m (71). Tbcm \[]e-
alioh^ ch`ilg[ncih bcabfcabnm nb_ h__^ `il ^_n[cf_^ jbsni-
]b_gc][f _p[fo[ncih i` p[lciom E. rigida _rnl[]nm [cg_^ [n 
cmif[ncha, jolc`scha, [h^ ]b[l[]n_lctcha jbsni]b_gc][f 
]igjioh^m i` nbcm mj_]c_m. Tb_l_`il_, nb_ fcnnf_ ^[n[ ih nb_ 
jbsni]b_gc][f ]igjioh^m i` nb_ mj_]c_m bcabfcabnm [ l_-

m_[l]b a[j l_koclcha [nn_hncih `lig l_m_[l]b_lm. Tb_l_ cm 
aliqcha chn_l_mn ch jbsni]b_gc][f ]ihmncno_hnm i` jf[hn 
mj_]c_m ch [ ko_mn ni ^cm]ip_l h_q l_g_^c_m il ni _rjf[ch 
nb_ gi^_m i` []ncih i` nb_m_ g_^c]ch[f jf[hnm (72).  

 E. rigida b[m \__h mo\d_]n_^ ni [ m_lc_m i` [hnc]bi-
fch_mn_l[m_ chbc\cncih, [hnc\[]n_lc[f, [hnc`oha[f, [hnc^c[\_n-
c], [hnc-ch`f[gg[nils, [h^ [hncirc^[hn [mm[sm [m nb_ mj_-
]c_m cm qc^_fs om_^ [m nl[^cncih[f g_^c]ch_ `il [\^igch[f 
j[chm, \olhm, ][h^c^c[mcm, ]b_mn j[chm, ]bcf^bii^ ch`_]-
ncihm, ^c[\_n_m, b_[^[]b_, ch`_lncfcns, j[ch, l_mjcl[nils ch-
`_]ncihm, mech ]onm, mjl[ch_^ dichnm, mnig[]b j[chm, niinb-
[]b_ [h^ qioh^m ch bog[hm, _[ncha jli\f_gm, `l[]nol_m 
[h^ a[ff mc]eh_mm ch ][nnf_ (T[\f_ 1). Tb_ [hncgc]li\c[f [h^ 
[hncirc^[hn []ncpcnc_m _rbc\cn_^ \s nb_ ]lo^_ _rnl[]nm i`  E. 

rigida [l_ ^cl_]nfs il ch^cl_]nfs chpifp_^ ch jlin_]ncih 
[a[chmn `l__ l[^c][fm [h^ nb_ aliqnb i` oh^_mcl[\f_ gc-
]li\_m. Tb_l_ cm [ h__^ `il ^_n[cf_^ _nbhijb[lg[]ifiac][f 
mno^c_m `i]omcha ih nb_cl jin_hnc[f in vitro [h^ in vivo ]ih-
^cncihm [m nb_l_ cm [ h__^ ni [mm_mm nb_ ]fchc][f l_f_p[h]_ i` 
nb_m_ ^cff_l_hn _rnl[]nm i` nb_ mj_]c_m. Tb_l_`il_, 
ehiqf_^a_ [\ion nb_ l_mofn[hn jb[lg[]ifiac][f [h^ nirc-
]ifiac][f jlij_lnc_m i` \inb ]lo^_ _rnl[]nm [h^ nb_ jbsni-
]b_gc][f ]ihmncno_hnm cmif[n_^ `lig E. rigida mbiof^ \_ 
mo\d_]n_^ ni ]ihnliff_^ ]fchc][f nlc[fm ni ^_n_lgch_ c` mo]b 
]lo^_ _rnl[]nm [h^ jbsni]b_gc][f ]igjioh^m [l_ ]b[l[]-
n_lct_^ \s moffc]c_hn nb_l[j_onc] jlij_lnc_m [h^ ][h \_ 
fche_^ ni [ j[lnc]of[l ^cm_[m_ il ch^c][ncih [mmi]c[n_^ qcnb 
nb_ mj_]c_m. Tcff hiq, fcgcn_^ _nbhijb[lg[]ifiac][f  l_-

m_[l]b b[m \__h g[^_ ch nb_ jb[lg[]iech_nc]m mno^c_m 
l_f[n_^ ni nb_ g_]b[hcmg i` []ncih i` nb_ ch^cpc^o[f cmif[n-
_^ jbsni]b_gc][f ]igjioh^ oh^_l in vivo ]ih^cncihm. 

Afmi, _nbhijb[lg[]ifiac][f l_m_[l]b mbiof^ `i]om ih nir-
c]cns, jl_]fchc][f, [h^ ]fchc][f nlc[fm [cg_^ [n []]iohncha `il 
nb_ m[`_ns, _ff_]ncp_h_mm, [h^ mc^_ _ff_]nm i` nb_ jbsni-
]b_gc][f ]igjioh^m ch nb_ `ilgof[ncih i` E. rigida [m [ 
miol]_ i` nl[^cncih[f g_^c]ch_m.  

 

Con]luscon  

Tb_ ]oll_hn mno^s jlipc^_m [ mogg[ls i  ̀nb_ g_^c]ch[f, jbs-
ni]b_gc][f [h^ \cifiac][f []ncpcnc_m i` E. rigida. So]b _p[fo[-
ncihm [l_ cgjiln[hn ]ihmc^_lcha nb[n E. rigida cm qc^_fs om_  ̂ch 
mionb_lh A`lc][ [m [ `ii^ jf[hn [h^ [fmi [m [h cgjiln[hn 
miol]_ i` nl[^cncih[f g_^c]ch_m. E. rigida cm [giha nb_ ch^ca_-
hiom `locn nl__m qcnb bcab g_^c]ch[f [h^ nb_l[j_onc] jin_hnc[f 

nb[n cm hin `offs l_m_[l]b_^, [h^ b[p_ `l[ag_hn_^ ch`ilg[ncih 
ch nb_ fcn_l[nol_. Tb_ jl_m_h]_ i` ][l\ibs^l[n_m, `[nm, `c\_l, 
jlin_chm, pcn[gchm, gch_l[fm [h^ \cifiac][ffs []ncp_ jbsni-
]b_gc][fm mo]b [m `f[pihic^m [h^ jb_hifc] []c^m g[e_m E. 
rigida mocn[\f_ `il ^[s-ni-^[s []ncpcnc_m [m [ miol]_ i  ̀`ii^ [h^ 
g_^c]ch_m. Hiq_p_l, nb_l_ cm [ f[]e i  ̀[fcahg_hn \_nq__h `ii^ 
[h^ _nbhig_^c]ch[f om_m, [h^ _rcmncha jbsni]b_gc][f [h^ 
\cifiac][f m]l__hcham i  ̀ nb_ mj_]c_m, ch^c][ncha nb_ h__^ `il 
`olnb_l _nbhijb[lg[]ifiac][f _p[fo[ncihm. Afnbioab nb_ _rcmn-
cha l_m_[l]b _``ilnm [l_ f[o^[\f_, m_p_l[f [l_[m i  ̀l_m_[l]b ih 
E. rigida b[p_ \__h h_af_]n_^. In cm _rj_]n_^ nb[n nb_ c^_hnc c̀_  ̂
l_m_[l]b a[jm qcff m_lp_ [m [ aoc^_ `il `onol_ bifcmnc] l_m_[l]b 
`i]omcha ih E. rigida. Tb_l_`il_, ^_n[cf_^   _nbhijb[lg[]ifiac-
][f _p[fo[ncihm i  ̀ nb_ mj_]c_m `i]omcha ih jbsni]b_gcmnls, 
jb[lg[]ifiac][f jlij_lnc_m, [h^ nirc]ifiac][f _p[fo[ncihm [m 

q_ff [m in vivo [h^ ]fchc][f   l_m_[l]b [cg_^ [n ]illi\il[ncha 
nb_ nl[^cncih[f g_^c][f [h^ `ii^ [jjfc][ncihm i  ̀ nb_ mj_]c_m 
[l_ l_]igg_h^_^. Tb_ ion]ig_m i  ̀ mo]b l_m_[l]b b[p_ nb_ 
jin_hnc[f ni []]_f_l[n_ nb_ ]igg_l]c[fct[ncih i` E. rigida 
b_[fnb [h^ jb[lg[]_onc][f jli^o]nm.  
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