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A\mnl[]n  

N_q \fii^ p_mm_fm [l_ jli^o]_^ ^olcha [hacia_h_mcm, qbc]b cm h_]_mm[ls ch 

\inb hilg[f [h^ [\hilg[f jbsmcifiac][f [h^ j[nbifiac] mn[n_m. Tb_ om_ i` 

hih-nirc] jf[hn _rnl[]nm nb[n chbc\cn [hacia_h_mcm gcabn f_[^ ni gil_ `i]om 

ih nb_ om_ i` h[nol[f miol]_m [m [ jcpin[f nb_l[j_onc] [a_hn ch nb_ nl_[ng_hn 

i` g[hs ^cm_[m_m [h^ g[fcah[h]c_m. Mesembryanthemum cordifolium cm  

\_fiham ni nb_ Acti[]_[_ `[gcfs [h^ ]iggihfs ehiqh [m nb_ H_[lnf_[` I]_ 

Pf[hn il Tchs Soh Rim_. Tb_ jf[hn q[m ]ofncp[n_^ ch nb_ ]cns i` [f Dcq[hcs[b. 

Ni jl_pciom l_m_[l]b b[m \__h ]ih^o]n_^ ih nbcm jf[hn [h^ cnm [hnc[haci-

a_hc] jlij_lnc_m. H_h]_, nbcm l_m_[l]b [cg_^ ni [mm_mm nb_ [hnc[hacia_hc] 

][j[]cns i` nb_ Il[kc M. cordifolium. Fil nbcm mno^s, g[f_ [f\chi l[nm [a_^ 12 

ni 14 q__em q_l_ om_^. Wcnb [ Sirbf_n [jj[l[nom, nb_ ^_`[nn_^ jf[hn ]igji-

h_hnm q_l_ _rnl[]n_^ ch 85 % g_nb[hif `il 12 b. So\m_ko_hnfs, _[]b `l[]ncih 

q[m `l[]ncih[n_^ omcha j_nlif_og _nb_l, ]bfili`ilg [h^ _nbsf []_n[n_ [h^ 

_[]b `l[]ncih oh^_lq_hn jbsni]b_gc][f [h[fsmcm. R[n [ilnc] lcham q_l_ ch-

`om_^ qcnb 100 μa/gL i` _[]b jf[hn ]igjih_hn [h^ jf[]_^ ch [ aliqnb g_-

^cog. Ih [^^cncih, nb_ ^im_-l_mjihm_ l_f[ncihmbcj q[m [mm_mm_^ `il nb_ gimn 

[]ncp_ `l[]ncih [n 6 ^c``_l_hn ]ih]_hnl[ncihm l[hacha `lig 6.25 μa/gL ni    

100 μa/gL. Cigj[l_^ ni nb_ h_a[ncp_ ]ihnlif (1 % DMSO), nb_ l_mofnm 

^_gihmnl[n_^ nb[n `l[]ncihm i` M. cordifolium chbc\cn nb_ aliqnb i` \fii^ 

p_mm_fm ch [ ^im_-^_j_h^_hn g[hh_l; ]bfili`ilg ^_gihmnl[n_m nb_ gimn 

jin_hn _``_]n. Tb_ l_mofnm ch^c][n_ nb[n nb_ ]bfili`ilg `l[]ncih ^_lcp_^ `lig 

M. cordifolium b[m [ aii^ [\cfcns ni fcgcn \fii^ p_mm_f ^_p_fijg_hn. Tbcm 

g[e_m cn [ pc[\f_ ijncih `il `onol_ chp_mnca[ncih [m [h [hacia_h_mcm chbc\cnil.   

 

K_sqil^m  

[hacia_h_mcm; ]bfili`ilg; Mesembryanthemum cordifolium ; jbsni]b_gc][f [h[fsmcm   

 

Ihnli^o]ncih  

Mesembryanthemum cordifolium cm \_fiham ni nb_ Acti[]_[_ `[gcfs.  O]][-

mcih[ffs l_`_ll_^ ni [m nb_ b_[lnf_[` c]_ jf[hn il fcnnf_ moh lim_ (1). Tbcm jf[hn 

cm ch^ca_hiom ni Sionb A`lc][ [h^ cm _rn_hmcp_fs aliqh [m [h ilh[g_hn[f 

mj_]c_m qilf^qc^_. Tb_ jifsmof`ih[n_^ h[jbnbsfol_[ ]b_gc][f mol[gch q[m 

`clmn ]l_[n_^ [m [ nlsj[hi]c^[f g_^c][ncih.  Inm [hncnogil _ffc][]s q[m mbiqh 

l_]_hnfs (2). In b[m [ fin i` jligcm_ `il ][h]_l nl_[ng_hn \_][om_ i` cnm [\cfcns 

ni ^cmlojn nb_ [oni]lch_ g_]b[hcmgm nb[n ][om_ nb_ `ilg[ncih i` g[hs bo-

g[h ][h]_lm. Tb_ ]bc]e ]bilci[ff[hnic] g_g\l[h_'m [hacia_h_mcm g[s \_ 

chbc\cn_^ \s mol[gch. Sol[gch gcabn h_onl[fct_ aliqnb `[]nil _ff_]nm. In b[m 
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\__h mbiqh nb[n mol[gch jl_p_hnm nb_ chn_l[]ncih \_-

nq__h aliqnb `[]nilm [h^ nb_cl l_]_jnilm, ch]fo^cha PDGF 

(Pf[n_f_n-^_lcp_^ aliqnb `[]nil), \[mc] FGF (Fc\li\f[mn 

aliqnb `[]nilm) [h^ p[m]ofinlijch. Tb_ mojjl_mmcih i` 

VEGF `oh]ncih g[s g_^c[n_ Sol[gch'm [hnc-[hacia_hc] 

[]ncih (3). 

 Fclmn nbcham chcnc[ffs: f_n'm ai chni nb_ chh_l qilecham 
i` nbcm [hacia_h_mcm jb_hig_hih. Ig[ach_ c` [ jilncih i` 

siol \i^s cm hin l_]_cpcha moffc]c_hn irsa_h, nbcm qiof^ \_ 

[h[fiaiom ni [ jf[hn nb[n h__^m q[n_l (4). I` nbcm i]]olm, 

nb_ \i^s [f[lg msmn_g qcff []ncp[n_. Dicha mi m_nm iff [ 

]b[ch l_[]ncih, []ncp[ncha a_h_m nb[n h__^ [h ch]l_[m_ ch 

nb_ hog\_l i` \fii^ p_mm_fm. Tb_ gimn jiq_l`of `[]nil ch 

nbcm jli]_mm cm mig_nbcha ehiqh [m HIFm, qbc]b mn[h^m `il 

bsjirc[-ch^o]c\f_ `[]nilm. Ih nb_ m[g_ q[s nb[n moj_lpc-

milm ih [ \ocf^cha di\ cmmo_ chmnlo]ncihm ni _mn[\fcmb gil_ 

\fii^ mojjfs lion_m, nb_s qcff ^i nb_ m[g_ nbcha. A jlin_ch 

ehiqh [m p[m]of[l _h^inb_fc[f aliqnb `[]nil-A (VEGF-A) cm 

nb_ jlcg[ls [a_hn ch []ncih b_l_. In jf[sm [ lif_ ch ^_p_fij-

cha [h^ ^cl_]ncha nb_m_ h_q \fii^ lion_m (5). 

 Hiq_p_l, [hacia_h_mcm g[s hin [fq[sm b[p_ jimc-

ncp_ cgjfc][ncihm. Ih^__^, gil_ nb[h 70 cffh_mm_m [l_ [mmi-

]c[n_^ qcnb cn, j[lnc]of[lfs ch chmn[h]_m mo]b [m i]of[l ch-

`f[gg[ncih [h^ ][h]_l (6). Er]_mmcp_ []]ogof[ncih i` 

\fii^ p_mm_fm g[s f_[^ ni [ ]iha_mn_^ mn[n_, qbc]b cm oh-

^_mcl[\f_ (7). Tb_ g[dil j[lnc]cj[hnm ch nbcm jli]_mm - [ 

]ig\ch[ncih i` aliqnb `[]nilm, jlin_chm [h^ inb_l mo\-

mn[h]_m- q_l_ c^_hnc`c_^ \s m]c_hncmnm [fgimn `iol ^_][^_m 

[ai. VEGF, PDGF [h^ [ `_q [^^cncih[f `[]nilm [l_ hiq l_-

]_cpcha mcahc`c][hn [nn_hncih (8). Tb_m_ ch^cpc^o[fm [l_ i`n_h 

l_mjihmc\f_ `il ][omcha nbcm ]iha_mncih. Ih nb_ ip_l[ff 

m]b_g_ i` ][h]_l, l_aof[ncha [hacia_h_mcm gcabn \_ fce-

_h_^ ni ]onncha nb_ mojjfs lion_m ni nb_ nogil. C[h]_l ]_ffm 

jlifc`_l[n_ [h^ ^cmm_gch[n_ pc[ ]i-ijncha \fii^ [ln_lc_m. I` 

q_ ][h `ch^ g_nbi^m ni chbc\cn il mfiq nbcm jli]_mm i` p_m-

m_f `ilg[ncih, cn g[s b[p_ nb_ [\cfcns ni m[p_ fcp_m \s mn[lp-

cha nb_ ][h]_l ]_ffm i` honlc_hnm. Tbcm cm nb_ l_[mih `il nb_ 

ch]l_[m_^ chn_l_mn ch [hnc-[hacia_hc] nb_l[jc_m. Nin ihfs ^i 

nb_s ^cl_]nfs [nn[]e nb_ ][h]_l ]_ffm, \on nb_s [fmi ^_mnlis 

nb_cl pcn[f ]ihh_]ncihm. In l_m_g\f_m [ ^o[f-jliha_^ [nn[]e 

mnl[n_as, a_h_l[ncha ijncgcmg ch iol [\cfcns ni gchcgct_ 

nb_ _``_]nm i` ][h]_l (9).   

 

M[n_lc[fm [h^ M_nbi^m 

Plant material       

The Mesembryanthemum cordifolium q[m ]iff_]n_^ ch Joh_ 
2023 `lig [f-^cq[hs[b Ccns, ch mionb-]_hnl[f Il[k, [m mbiqh 

ch (Fca. 1).  

 Tb_ n[rihigc] c^_hnc`c][ncih i` nb_ jf[hn q[m ^ih_ 

\s Ammcmn. Pli`. Dl. Iml[[ A\^of R[tt[k M[d__^, D_j[lng_hn 

i` Bcifias [h^ Ciff_a_ i` S]c_h]_, Uhcp_lmcns i` B[ab[^m. 

Tb_ jf[hn q[m ^lc_^ [n [g\c_hn n_gj_l[nol_ `il 16 ^[sm, 

(10, 11) ]lomb_^ omcha [h _f_]nlc] \f_h^_l, q_cab_^ [h^ 

nb_h mo\d_]n_^ ni _rnl[]ncih (12). A 100 a ko[hncns i` nb_ 

^_bs^l[n_^ jf[hn b[m \__h ]lomb_^ chni [ `ch_ jiq^_l. 

Tb_ jiq^_l q[m nb_h g[]_l[n_^ omcha h-b_r[h_ `il 24 b 

ni l_gip_ `[n [h^ ohq[hn_^ g[n_lc[f `lig nb_ jf[hn (13); 

[ft_l nb[n, cn q[m _rnl[]n_^ qcnb 85 % g_nb[hif omcha [ 

Sirbf_n [jj[l[nom (14) [h^ ni a_n [ ]f_[l _rnl[]n, cn q[m 

`cfn_l_^ omcha nb_ `cfn_l j[j_l `lig Wb[ng[h Ni. 1. Ti ]ih-

]_hnl[n_ nb_ _rnl[]n, [ p[]oog-[mmcmn_^ lin[ls _p[jil[nil 

(15) q[m om_^. So\m_ko_hnfs, nb_ ]lo^_ _rnl[]n q[m ^cfon_^ 

qcnb nb_ gchcgog ko[hncns i` ^cmncff_^ q[n_l [h^ nb_h 

mo\d_]n_^ ni m_ko_hnc[f j[lncncihcha omcha nb_ fckoc^-fckoc^ 

`l[]ncih[ncih g_nbi^ ^_j_h^cha ih jif[lcns. Tbcm q[m []-

]igjfcmb_^ omcha [ m_j[l[nils `ohh_f, j_nlif_og _nb_l 

(PE) qcnb ([ \icfcha jichn i` 60-80 °C), ]bfili`ilg (C) [h^ 

_nbsf []_n[n_ (EA) [m j[lncncihcha mifp_hnm. E[]b `l[]ncih 

q[m i\n[ch_^ omcha 250 gL i` mifp_hn. Tb_ jli]_^ol_ q[m 

l_j_[n_^ gofncjf_ ncg_m. Fiffiqcha nb[n, nb_ 3 `l[]ncihm 

q_l_ mo\d_]n_^ ni ^lscha qcnb [hbs^liom mi^cog mof`[n_, 

`iffiq_^ \s `cfnl[ncih [h^ _p[jil[ncih ni l_gip_ gicmnol_ 

omcha [ lin[ls _p[jil[nil. Tb_ l_mofncha l_mc^o_ q[m nb_h 

q_cab_^ [h^ ^_mcah[n_^ `il `olnb_l [h[fsmcm. Tb_ jbsni-

]b_gc][f [h[fsmcm ]ih^o]n_^ ih nb_ ]lo^_ _rnl[]n [h^ cnm 

l_mj_]ncp_ `l[]ncihm l_p_[f_^ ^cmnch]ncp_ ]ihmncno_hnm ch 

_[]b `l[]ncih. Tb_ [h[fsmcm ch^c][n_^ nb_ jl_m_h]_ i` mn_l-

ic^m ch nb_ j_nlif_og _nb_l `l[]ncih, [fe[fic^m ch nb_ ]bfi-

li`ilg `l[]ncih [h^ \inb `f[pihic^m [h^ jb_hifc] ]ig-

jioh^m ch nb_ _nbsf []_n[n_ `l[]ncih. 

Fca. 1. Il[kc Mesembryanthemum cordifolium.  
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Animal       

Tb_ _rj_lcg_hn[f ^_mcah [h^ ^_[fcha qcnb [hcg[fm q_l_ 

]ih^o]n_^ `iffiqcha nb_ l_kocl_g_hnm ionfch_^ ch nb_ 

"R_m_[l]b Enbc][f Ajjlip[f Filg" [h^ [m j_l nb_ jlini]if 

nb[n q[m [onbilct_^ \s B[ab^[^ Uhcp_lmcns/Ciff_a_ i` 

Pb[lg[]s, B[ab^[^, Il[k qcnb nb_ _nbc][f [jjlip[f hog-

\_l RECAUBCP1092023G ih 10/9/2023. M[f_ [f\chi l[nm 

[a_^ 12 ni 14 q__em q_l_ om_^. 

Rat aorta ring anti-angiogenic ex vivo assay (RAR)        

Tb_ _rj_lcg_hn q[m ][llc_^ ion [n nb_ ncmmo_ ]ofnol_ f[\il-

[nils. Tb_ [hacia_h_mcm n_mn om_^ ch nbcm g_nbi^ cm mcgcf[l 

ni nb_ ih_ ^_p_fij_^ _[lfc_l, \on qcnb gchil [fn_l[ncihm 

(16). 

Preparation of rat aorta rings from albino rats        

Ailnc] lcha ncmmo_ ]ofnol_m `lig l[nm q_l_ ]l_[n_^ omcha nb_ 

mn[h^[l^ n_]bhcko_m l_jiln_^ (17). M[f_ Sjl[ao_ D[qf_s 

l[nm q_l_ om_^ ni g[e_ [ilnc] lcham. Tb_ [iln[m q_l_ ]on 

chni ]limm jc_]_m i` 1 gg ch f_hanb [h^ q_l_ g_nc]ofiomfs 

q[mb_^ g[hs ncg_m omcha H[hem \[f[h]_^ m[fn mifoncih 

(18). Tb_ _rj_lcg_hn q[m ]ih^o]n_^ omcha 48-q_ff ncmmo_ 

]ofnol_ jf[n_m g[ho`[]nol_^ \s Cimn[l Cilhcha ch nb_ Uhcn-

_^ Sn[n_m. E[]b q_ff q[m mojjf_g_hn_^ qcnb 500 μL i` m_-

log-`l__ M199 aliqnb g_^cog qcnb 3 ga/gL i` `c\lchi-

a_h, [h chal_^c_hn nb[n b_fjm jligin_ nb_ ^_p_fijg_hn i` 

\fii^ ]finm ni [pic^ b_gillb[acha. A^^cncih[ffs, 5 µa/gL 

i` [jlinchch q[m om_^ ni jl_p_hn nb_ \l_[e^iqh i` \fii^ 

]finm. E[]b ncmmo_ mfc]_ q[m jimcncih_^ [n nb_ gc^jichn i` 

nb_ q_ff, nia_nb_l qcnb 10 gL i` nblig\ch (50 NIH U/gL) ch 

0.15 M mi^cog ]bfilc^_ q[m chnli^o]_^ ni []bc_p_ [ a_f-

fce_ _hpclihg_hn [lioh^ nb_ [iln[ jilncih. Fiffiqcha nb_ 

jf[]_g_hn i` nb_ jc_]_ i` nb_ \fii^ [ln_ls [giha nb_ `c-

\lch a_fm, 0.5 gL i` g_^cog M 199, qbc]b ch]fo^_^ 20 % 

b_[n-ch[]ncp[n_^ `_n[f \ipch_ m_log (HIFBS), 0.1 % [gc-

hi][jlic] []c^, 1 % L-Gfon[gch_ [h^ 60 µa/gL a_hn[gc]ch 

(ni jl_p_hn ]ihn[gch[ncih), q[m chnli^o]_^ chni _[]b q_ff. 

Tbl__ ^cmnch]n jf[hn _rnl[]n mifoncihm q_l_ jli^o]_^ omcha 

DMSO [m nb_ mifp_hn. Tb_ _rnl[]nm q_l_ chnli^o]_^ chni 

nb_ q_ffm ni ]b_]e nb_cl ch`fo_h]_ ih nb_ ^_p_fijg_hn i` 

\fii^ p_mm_fm. E[]b _rnl[]n q[m n_mn_^ 6 ncg_m ni _hmol_ 

]ihmcmn_h]s. Sni]e mifoncihm qcnb [ 10 ga/gL ]ih]_hnl[-

ncih q_l_ jl_j[l_^ `il nb_ 3 `l[]ncihm (j_nlif_og _nb_l, 

]bfili`ilg [h^ _nbsf []_n[n_). E[]b m[gjf_ q[m ^cmmifp_^ 

ch ^cg_nbsf mof`irc^_ (DMSO) [h^ mo\m_ko_hnfs ^cfoncih ch 

M199 g_^cog ni []bc_p_ nb_ ^_mcl_^ f[mn ]ih]_hnl[ncih i` 

1 %. Tb_ g_^c[ q[m mojjf_g_hn_^ qcnb jf[hn _rnl[]nm [n 

100 μa/gL. Tbcm [^^cncih q[m l_j_[n_^ 6 ncg_m. Tb_ m__^-

_^ lcham q_l_ ]ofnol_^ [n 37 °C [h^ 5 % CO2 omcha [ bogc^c-

`c_^ ch]o\[nil ni l_jfc][n_ nb_ ]ih^cncihm chmc^_ [ l[n'm 

\i^s. Aft_l 4 ^[sm, nb_ g_^cog ih nij q[m ]b[ha_^ ni [ 

h_qfs jli^o]_^ g_^cog, [m ^_m]lc\_^ _[lfc_l. C_ln[ch 

q_ffm q_l_ [mmcah_^ [m h_a[ncp_ ]ihnlifm, ]ihmcmncha i` nb_ 

mifp_hn qcnbion jf[hn _rnl[]nm. Folnb_lgil_, Sol[gch, [ 

q_ff-_mn[\fcmb_^ [hnc-[hacia_hc] mo\mn[h]_, q[m Uncfct_^ 

[m [ l_`_l_h]_ mn[h^[l^ `il ]igj[lcmih joljim_m. 

 Oh nb_ 5nb ^[s, nb_ l_mofnm q_l_ [h[fst_^ oh^_l [ 

gc]lim]ij_. Bfii^ p_mm_f jlifc`_l[ncih q[m ko[hnc`c_^ om-

cha [ ^cacn[f cg[acha ^_pc]_ [h^ ]igjon_l [n [ g[ahc`c][-

ncih i` 10X. Tb_ ko[hnc`c][ncih i` \fii^ p_mm_f chbc\cncih 

q[m [mm_mm_^ omcha nb_ g_nbi^ifias _mn[\fcmb_^ \s Nc]i-

mc[ [h^ bcm n_[g (19). Tb_ `ch^cham [l_ mbiqh [m nb_ g_[h 

% i` chbc\cncih l_f[ncp_ ni nb_ h_a[ncp_ ]ihnlif. Tb_ jli-

]_mm q[m l_jfc][n_^ nqc]_, qcnb 6 ^ojfc][n_m i` _[]b m[g-

jf_. Tb_ chbc\cncih % q[m ^_n_lgch_^ omcha nb_ jl_m]lc\_^ 

`ilgof[ (20). 
 

Bfii^ p_mm_fm chbc\cncih % = 1- (A0/A) ×100 
 

H_l_, A0 cm nb_ gg g_[mol_^ ^cmn[h]_ i` \fii^ p_mm_f _r-

j[hmcih ch nb_ m[gjf_ g[n_lc[f, [h^ A cm nb_ gg g_[mol_^ 

^cmn[h]_ i` \fii^ p_mm_f ^_p_fijg_hn ch nb_ h_a[ncp_ ]ih-

nlif. 

Dose-response analysis using the rat aorta ring test on 

the most effective fraction        

Aft_l c^_hnc`scha nb_ gimn _ff_]ncp_ `l[]ncih i` M. cordifoli-

um, [ ]ih]_hnl[n_^ mifoncih q[m ]l_[n_^ omcha DMSO. 

So\m_ko_hnfs, [ m_lc_m i` ^cfoncihm q_l_ g[^_ ch M199 g_-

^cog (ch]fo^cha 1 % DMSO) [n 200, 100, 50, 25, 12.5 [h^ 

6.25 µa/gL ]ih]_hnl[ncihm. Tb_ q_ffm ^_mcah[n_^ [m h_a[-

ncp_ ]ihnlifm q_l_ _rjim_^ ni [ g_^cog ]ihn[chcha 1 % 

DMSO. 

Statistical Analysis        

Tb_ l_mofnm q_l_ l_jiln_^ [m g_[h ± SD (mn[h^[l^ ^_pc[-

ncih). Ah [h[fsmcm \[m_^ ih mn[ncmnc]m q[m ]ih^o]n_^ omcha 

[ ih_-q[s ANOVA `iffiq_^ \s [ Toe_s jimn-bi] n_mn (n–

n_mn) [h^ ]ihmc^_l_^ mcahc`c][hn [n P < 0.05. Tb_ IC50, qbc]b 

l_jl_m_hnm nb_ ]ih]_hnl[ncih i` [ mo\mn[h]_ l_kocl_^ ni 

chbc\cn \fii^ p_mm_f aliqnb, ]_ff gofncjfc][ncih, [h^ no\_ 

`ilg[ncih \s 50 %, q[m ^_n_lgch_^ omcha [ fia[lcnbgc] 

_ko[ncih. Tbcm _ko[ncih q[m ^_lcp_^ `lig [ al[jb jfinncha 

`l[]ncih ]ih]_hnl[ncih ch µa/gL [a[chmn nb_ chbc\cncih %. 

Ih nb_ _ko[ncih, Y l_jl_m_hnm nb_ chbc\cncih % [h^ X l_jl_-

m_hnm nb_ ]ih]_hnl[ncih. Tb_ mn[ncmnc][f [h[fsmcm q[m ]ih-

^o]n_^ omcha SPSS p_lmcih 21.0.  

 

R_mofnm [h^ Dcm]ommcih  

Tb_ [ilnc] lcham, mo\d_]n_^ ni 100 μa/gL i` nb_ 3 _rnl[]nm, 

jf[]_^ ch nb_ _hncl_ aliqnb g_^cog i` M199, _rbc\cn_^ [ 

hin[\f_ p[lc[h]_ ch \fii^ p_mm_f chbc\cncih, [m m__h ch    

T[\f_ 1.  

 Tb_ n_mnm mbiq_^ nb[n nb_ j_nlif_og _nb_l, ]bfili-

`ilg [h^ _nbsf []_n[n_ `l[]ncihm mcahc`c][hnfs mfiq_^ ^iqh 

nb_ aliqnb i` \fii^ p_mm_fm ih nb_ 5nb ^[s i` nb_ n_mnm, 

]igj[l_^ ni nb_ h_a[ncp_ ]ihnlif (j˂0.05). Oon i` nb_m_ 

`l[]ncihm, nb_ ]bfili`ilg `l[]ncih _rbc\cn_^ nb_ gimn ji-

n_hn [hnc[hacia_hc] []ncpcns, qcnb [ 91 % l_^o]ncih ch \fii^ 

p_mm_f `ilg[ncih. Tb_ j_nlif_og _nb_l `l[]ncih `iffiq_^ 

S[gjf_m % i` chbc\cncih (M_[h ± SD) 

P_nlif_og _nb_l `l[]ncih 76 ± 0.6 

Cbfili`ilg `l[]ncih 91 ± 0.4 

Enbsf []_n[n_ `l[]ncih 55 ± 1.3 

N_a[ncp_ ]ihnlif (DMSO 1 %) 0 

Pimcncp_ ]ihnlif (mol[gch) 100 

T[\f_ 1. Fl[]ncihm \fii^ p_mm_f aliqnb chbc\cncih j_l]_hn[a_  
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qcnb [ 76 % chbc\cncih, qbcf_ nb_ _nbsf []_n[n_ `l[]ncih 

mbiq_^ [ 55 % chbc\cncih. Folnb_lgil_, nb_l_ q[m [h 

_kocp[f_hn _``_]n m__h `il \inb nb_ ]bfili`ilg % [h^ nb_ 

mn[h^[l^ (mol[gch), [m mbiqh ch Fca. 1-3.  

 Tb_ ^im_-l_mjihm_ ]olp_ q[m _mn[\fcmb_^ \s [^gch-

cmn_lcha 6 ^c``_l_hn ]ih]_hnl[ncihm i` ]bfili`ilg (nb_ gimn 

jin_hn jilncih) ni nb_ cgjf[hn_^ l[n [ilnc] lcham. Tb_ `l[]-

ncih _rbc\cn_^ [ mo\mn[hnc[f [h^ ^im_-^_j_h^_hn chbc\cncih 

i` [hacia_h_mcm ]igj[l_^ ni nb_ h_a[ncp_ ]ihnlif 

(j<0.001) ih nb_ 5nb ^[s T[\f_ 2 [h^ Fca. 3 l_mj_]ncp_fs). 

 B[m_^ ih nb_ fia[lcnbgc] _ko[ncih (s= 0.9351X - 
2.0222), [m m__h ch Fca. 4, nb_ IC50 q[m ^_n_lgch_^ ni \_ 

55.63 μa/gL. X l_jl_m_hnm nb_ ]ih]_hnl[ncih [h^ Y cm nb_ 

chbc\cncih %.  

 A]]il^cha ni nbcm l_m_[l]b, nb_ ]bfili`ilg `l[]ncih 

i` M. cordifolium b[^ nb_ gimn [hnc[hacia_hc] _``_]nm. Tb_ 

`[]n nb[n nb_m_ `l[]ncihm, j[lnc]of[lfs ]bfili`ilg, chbc\cn_^ 

\fii^ p_mm_f `ilg[ncih [n [ l[n_ i` 91 % bcabfcabnm nb_ 

jligcm_ i` ]b_gc][fm ^_lcp_^ `lig jf[hnm ch nb_ nl_[ng_hn Fca. 2. Fl[]ncihm' [hnc-[hacia_h_mcm []ncpcns [n [ ]ih]_hnl[ncih i` 100 μa/gL.  

Fca. 3. Tb_ [hnc-[hacia_h_mcm []ncih i` 100 μa/gL i` Mesembryanthemum cordifolium `l[]ncihm, P.E.: j_nlif_og _nb_l, C: ]bfili`ilg, E.A.: _nbsf []_n[n_,        
DMSO1 % (h_a[ncp_ ]ihnlif) [h^ mol[gch (mn[h^[l^) ch Ailnc] lcha gi^_f ex vivo.  

 

Fca. 4. Ahnc-[hacia_h_mcm _``_]n i` ]bfili`ilg `l[]ncih ch ^c``_l_hn ]ih]_hnl[ncihm (m_lc[f ^cfoncih).  
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i` ^cm_[m_m [mmi]c[n_^ qcnb [hacia_h_mcm. Pl_pciom l_-

m_[l]b b[m mbiqh nb[n jf[hn _rnl[]nm g[s _``_]ncp_fs gi^-

of[n_ [hacia_hc] j[nbq[sm (21) [h^ nb_ ]bfili`ilg `l[]-

ncih'm ^im_-^_j_h^_hn mojjl_mmcih i` [hacia_h_mcm (IC50 

p[fo_ i` 55.63 μa/gL) ]ill_f[n_m qcnb nbcm. Folnb_lgil_, cn 

cm [ hin_qilnbs ^cm]ip_ls nb[n M. cordifolium ]ihn[chm [fe[-

fic^m, [m ]ih`clg_^ \s a_h_l[f [fe[fic^[f n_mncha [h^ nbcm 

chp_mnca[ncih. Tbcm g[n]b_m [fiha qcnb nb_ ch]l_[mcha 

[giohn i` ^[n[ nb[n moaa_mnm [fe[fic^m jli^o]_^ `lig 

jf[hnm gcabn \_ om_`of ch ][h]_l nl_[ng_hn. Folnb_lgil_, 

nb_ l_mofnm [l_ ]ihmcmn_hn qcnb fcn_l[nol_ jo\fc][ncihm, 

qbc]b ch^c][n_ nb[n [fe[fic^m jf[s [ ]lcnc][f lif_ ch [hnc[hac-

ia_hc] []ncih (22). Afe[fic^m b[p_ g[hs \cifiac][f `oh]-

ncihm, ch]fo^cha nb_cl lif_ [m jiq_l`of [hacia_h_mcm chbc\c-

nilm, qbc]b g[s _rjf[ch qbs nb_s b[p_ [hnc][h]_l _``_]nm 

(23). In cm [fmi om_`of ni ]igj[l_ nb_ [hnc[hacia_hc] []ncpcns 

i` mol[gch, (24) (nb_ jimcncp_ ]ihnlif), qcnb nb[n i` _rnl[]nm 

`lig M. cordifolium. Tb_ ]bfili`ilg `l[]ncih b[^ nb_ m[g_ 

cgj[]n [m mol[gch, qbc]b g_[hm nb[n mo\mn[h]_m jli^o]_^ 

`lig jf[hnm gcabn \_ [ m[`_l, gil_ h[nol[f mo\mncnon_ `il 

mshnb_nc] [hnc[hacia_hc] g_^c]ch_m (25). A jin_hnc[f h_q 

[jjli[]b ni ][h]_l nb_l[js cm nb_ om_ i` Cbch_m_ g_^c]ch[f 

b_l\[f _rnl[]nm, qbc]b b[p_ mnliha [hnc-[hacia_hc] jlij_l-

nc_m. Tb_m_ _rnl[]nm qile \s chbc\cncha nb_ `ilg[ncih i` 

h_q \fii^ p_mm_fm. Tb_ \ci[]ncp_ ]igjih_hnm ch]fo^_^ ch 

nb_m_ _rnl[]nm, ch]fo^cha [fe[fic^m, `f[pihic^m [h^ m[ji-

hchm, ][h n[la_n p[lciom j[nbq[sm. Oh_ i` nb_m_ j[nbq[sm 

cm nb_ ^iqhl_aof[ncih i` [hacia_hc] `[]nilm mo]b [m VEFG. 

Am [ l_mofn, nb_m_ _rnl[]nm mbiq al_[n jligcm_ [m gofnc-

`oh]ncih[f nb_l[j_onc] [a_hnm `il ^cmil^_lm nb[n l_fs ih 

[hacia_h_mcm. (26) Bs gi^of[ncha g_n[\ifc] [h^ mcah[fcha 

j[nbq[sm, nb_ m_]ih^[ls g_n[\ifcn_ `lig jf[hn _rnl[]n 

ch`fo_h]_m [hacia_h_mcm, gc]lino\of_ [mm_g\fs ]l_[ncih 

chbc\cncih, [h^ ]_ff ^_[nb (27). Afe[fic^m ][h nl_[n ][h]_l 

^o_ ni nb_cl [hncjlifc`_l[ncp_ [h^ ]sninirc] []ncihm ih ^c`-

`_l_hn nsj_m i` ][h]_l ]_ffm, [m g_hncih_^ ch fcn_l[nol_ l_-

pc_qm (28). Lcn_l[nol_ molp_sm ch^c][n_ nb[n M. cordifolium 

]ihn[chm go]b bcab_l ]ih]_hnl[ncihm i` [fe[fic^m. Afe[-

fic^m [l_ [giha nb_ ]b_gc][fm qcnb nb_ al_[n_mn jin_hnc[f 

`il \cifiac][f []ncih (29). Hiq_p_l, l_m_[l]b_lm b[p_ cmif[n-

_^ mj_]c`c] [fe[fic^[f ]igjih_hnm `lig nb_ a_hom Mesem-

bryanthemum, [h^ l_jilnm moaa_mn nb[n nbcm jf[hn n_mn_^ 

jimcncp_ `il [fe[fic^m ch a_h_l[f (30). A f[la_ hog\_l i` 

[fe[fic^m b[p_ [hncjlifc`_l[ncp_ [h^ ]sninirc] _``_]nm ih 

][h]_l ]_ff fch_m ^_lcp_^ `lig ^c``_l_hn bcmnifiac][f miol]_m 

(31). A]]il^cha ni nbcm l_m_[l]b, [fe[fic^m ^_lcp_^ `lig 

h[nol[f miol]_m mbiq al_[n jligcm_ [m ]igjioh^m nb[n 

b[p_ al_[n jin_hnc[f `il nl_[ncha p[lciom cffh_mm_m.  

 

Cih]fomcih  

N[nol[f ]igjioh^m b[p_ nb_ jin_hnc[f ni ]ig\[n ][h]_l 

\s jl_p_hncha [hacia_hc] jli\f_gm [h^ _hb[h]cha nb_ 

_``_]nm i` inb_l [hnc][h]_l nl_[ng_hnm, mo]b [m ]b_ginb_l-

[js [h^ l[^c[ncih. Cigjioh^m `ioh^ ch Mesembryanthe-

mum cordifolium ]iof^ jin_hnc[ffs b_fj nl_[n ^cm_[m_m fce_ 

][h]_l, qb_l_ nii g[hs \fii^ p_mm_fm ][h g[e_ nb_ ]ih^c-

ncih qilm_. Hiq_p_l, q_ mncff h__^ gil_ mno^c_m ni oh^_l-

mn[h^ _r[]nfs biq nb_m_ ]igjioh^m qile ni mnij nb_ 

aliqnb i` h_q \fii^ p_mm_fm [h^ _hmol_ nb_s'l_ m[`_ [h^ 

_``_]ncp_ `il nl_[ncha j_ijf_. E[lfs `ch^cham moaa_mn nb[n M. 

cordifolium bif^m al_[n jin_hnc[f [m [ g_^c]ch_, \on `olnb_l 

l_m_[l]b cm h_]_mm[ls ni _hmol_ cnm jlij_l [jjfc][ncih `il 

_hb[h]cha j_ijf_'m b_[fnb.   

 

A]ehiqf_^a_g_hnm  

Tb_ [onbilm [l_ _n_lh[ffs al[n_`of `il nb_ ech^ [mmcmn[h]_ 

nb[n b[p_ l_]_cp_^ `lig D_j[lng_hn i` Bcifias/Ciff_a_ i` 

S]c_h]_, nb_ Uhcp_lmcns i` B[ab^[^[h^ nb_ Ciff_a_ i` Pb[l-

g[]s B[ab^[^ Uhcp_lmcns.   

  

Cigjfc[h]_ qcnb _nbc][f mn[h^[l^m  

Cih`fc]n i` chn_l_mn: Ni ]ih`fc]n i` chn_l_mn b[m \__h ^cm-

]fim_^ \s nb_ [onbil.   

Enbc][f cmmo_m: Tb_ _rj_lcg_hn[f ^_mcah [h^ ^_[fcha qcnb 

[hcg[fm q_l_ ]ih^o]n_^ `iffiqcha nb_ l_kocl_g_hnm ion-

fch_^ ch nb_ "R_m_[l]b Enbc][f Ajjlip[f Filg" [h^ [m j_l 

nb_ jlini]if nb[n q[m [onbilct_^ \s B[ab^[^ Uhcp_lmcns/

Ciff_a_ i` Pb[lg[]s, B[ab^[^, Il[k qcnb nb_ _nbc][f [j-

jlip[f hog\_l RECAUBCP1092023G ih 10/9/2023. g[f_ 

[f\chi l[nm [a_^ 12 ni 14 q__em q_l_ om_^.  

 

R_`_l_h]_m  

1. L__ JH, N[g SY. Cigj[lcmih i` aliqnb [h^ f_[` ]ifil ko[fcns i` 
Mesembryanthemum cordifolium `. variegata [m [ff_]n_^ \s 

mb[^cha f_p_fm. Jiolh[f i` P_ijf_, Pf[hnm [h^ Ehpclihg_hn. 2023 
Joh 1;26(3):207-17. bnnjm://^ic.ila/10.11628/

emjj_.2023.26.3.207 

2. W[fn_h\_la_l J, M[sl U, Fl[he H, Hig\[]b V. Sol[gch cm [ ji-
n_hn chbc\cnil i` p[m]of[l _h^inb_fc[f aliqnb `[]nil. A ]ihnlc\o-

ncih ni nb_ gif_]of[l \[mcm i` cnm [hnc[hacia_hc] []ncih. J Mif 
C_ff C[l^cif. 1996;28(7):1523-29. bnnjm://^ic.ila/10.1006/

dg]].1996.0142 

3. Kl_cg_s_l A, Müff_l G, K[mm[]e M, Nc]e_f P, G[afc[l^c ART. So-
l[gch [h[fiao_m qcnb [ 2-jb_hsf\_htcgc^[tif_ gic_ns [m j[l-

Cih]_hnl[ncih (μa/gL) % i` chbc\cncih (M_[h ± SD) 

200 91 ± 0.4 

100 91 ± 0.4 

50 78 ± 0.4 

25 23 ± 0.3 

12.5 18 ± 0.6 

6.25 8 ± 0.8 

T[\f_ 2. % i` chbc\cncih (M_[h ± SD) i` nb_ m_lc[f ^cfoncih i` ]bfili`ilg `l[]-
ncih  

Fca. 5. Dim_-l_mjihm_ ]olp_ i` ]bfili`ilg `l[]ncih.  

https://doi.org/10.11628/ksppe.2023.26.3.207
https://doi.org/10.11628/ksppe.2023.26.3.207
https://doi.org/10.1006/jmcc.1996.0142
https://doi.org/10.1006/jmcc.1996.0142
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