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A\str[]t 

Wattakaka volubilis (L.`.) Sn[j`, [ mo\mn[hnc[f qii^s ]fcg\_l i` nb_ `[gcfs 
Aji]sh[]_[_ cm qc^_fs _gjfis_^ ch hog_liom Asolp_^c] `ilgof[ncihm ni 
nl_[n f_o]i^_lg[, [mnbg[, nogilm, olch[ls nl[]n ch`_]ncihm, jcf_m, [h^ 

ch`f[gg[ncihm. Tl[^cncih[ffs, cnm f_[p_m [h^ _hncl_ jf[hn [l_ oncfct_^ ni 
[ff_pc[n_ ]ioab, m_p_l_ ]if^, `_p_l, lb_og[nc] j[ch, l[\c_m, mh[e_\cn_m, \icfm, 
[\m]_mm_m, [h^ i]of[l [fffc]ncihm. Dcp_lm_ ]b_gc][f ]ihmncno_hnm, 
_h]igj[mmcha [fe[fic^m, n_lj_h_m, [gchi []c^m, n[hhchm, jl_ah[h_ 
afs]imc^_m, `f[pihic^m, [h^ jifsjb_hifm [l_ jl_m_hn ch nb_ _rnl[]nm `lig 
^cff_l_hn jf[hn j[lnm mo]b [m \[le, f_[p_m, `fiq_lm, [h^ `locnm. Tb_m_ _rnl[]nm 
_rbc\cn [ qc^_ [ll[s i` jb[lg[]ifiac][f jlij_lnc_m, ch]fo^cha [hnc][h]_l, 
f[lpc]c^[f, [hnc-f_cmbg[hc[f, ]bih^lijlin_]ncp_, [h^ [hnb_fgchnc] []ncpcnc_m. 
Hiq_p_l, `il nbilioab p[fc^[ncih, q_ff-^_mcah_^ ch pcpi [h^ ]fchc][f nlc[fm [l_ 

cgj_l[ncp_ ni mo\mn[hnc[n_ cnm cgg_hm_ g_^c]ch[f jin_hnc[f. Tb_ ]oll_hn 
chp_mnca[ncih [cgm ni ^_fcp_l [ ]igjl_b_hmcp_ l_pc_q i` nb_ \ci[]ncp_ 
]igjioh^m [h^ jb[lg[]ifiac][f [nnlc\on_m i` nbcm jf[hn. 

 

K_ywor^s  

\ci[]ncp_m; jb[lg[]ifias; Dregea volubilis; Aji]sh[]_[_; ]fcg\_l; 
jbsni]b_gc][fm, jbsni]b_gcmnls  

 

Intro^u]tcon 

Wattakaka volubilis (L.`.) Sn[j`, [ f[la_ qii^s ]fcg\_l \_fihacha ni nb_ `[gcfs 
Aji]sh[]_[_ cm qc^_fs ^cmnlc\on_^ ch Ih^c[, ch]fo^cha nb_ binn_l nlijc][f 
l_acihm, Hcg[f[s[m, hilnb-q_mn l_acih ni W_mn B_ha[f, Amm[g, E[mn_lh Gb[nm, 

nb_ D_]][h P_hchmof[, [h^ nb_ W_mn_lh Gb[nm, _h]igj[mmcha nb_ mionb_lh 
j[lnm i` Ih^c[ (1, 2). A^^cncih[ffs, cn ][h \_ `ioh^ ch Slc L[he[, P[ecmn[h, 
M[f[smc[, Cbch[, Tb[cf[h^, Ih^ih_mc[, Bolg[, [h^ J[p[ (1, 2). Sshihsgm i` 
nbcm mj_]c_m ch]fo^_ Wattakaka viridiflora H[mme., Dregea volubilis (L.`.) B_hnb. 
_r Hiie.`., Dregea volubilis p[l. viridiflora (H[mme.) Kohnt_, Asclepias volubilis 
L.`., Hoya viridiflora R.Bl., Hoya volubilis (L.`.) Glcff., [h^ Marsdenia volubilis (L. 
`.) Ciie_. Wattakaka volubilis cm q_ff-l_]iahct_^ ch Ih^c[ `il cnm g_^c]ch[f 
jlij_lnc_m, [h^ cn cm oncfct_^ [m [ mo\mncnon_ `il nb_ [solp_^c] ^loa 
‘Molp[’ (Marsdenia tenacissima) qcnb cnm f_[p_m [h^ liinm m_lpcha [m g[ch 
chal_^c_hnm ch hog_liom Asolp_^c] `ilgof[ncihm (3). Tb_ jf[hn jimm_mm_m 
p[lciom p_lh[]of[l h[g_m []limm Ih^c[ (T[\f_ 1). Ti bcabfcabn nb_ jf[hn'm 
p_lm[ncfcns ch nl[^cncih[f g_^c]ch_, nbcm mno^s [cgm ni ]ih^o]n [ msmn_g[nc] 
l_pc_q i` cnm jbsni]b_gc][f ]ihmncno_hnm [h^ jb[lg[]ifiac][f jlij_lnc_m. 
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 20  BHAT ET AL. 

bnnjm:..jf[hnm]c_h]_ni^[s.ihfch_ 

M_tbo^oloay 

Tb_ jo\fc][ncihm q_l_ i\n[ch_^ `lig p[lciom ihfch_ 
^[n[\[m_m, ch]fo^cha S]ijom, Po\M_^, W_\ i` S]c_h]_, Wcf_s 

Ohfch_ Lc\l[ls, Giiaf_ S]bif[l, [h^ S]c_h]_ Dcl_]n. Tb_ m_[l]b 
_gjfis_^ e_s n_lgm mo]b [m 'Wattakaka volubilis', 'Dregea 
volubilis', [h^ nb_cl mshihsgm, ]ig\ch_^ qcnb l_f_p[hn 
jbl[m_m fce_ 'om_m', '[]ncpcns', 'jbsni]b_gc][fm', '\ci[]ncp_m', 
']igjioh^m', 'jbsni]b_gcmnls', [h^ 'jb[lg[]ifias' ch ncnf_m 
[h^ inb_l m_]ncihm. A nbilioab l_pc_q [h^ mogg[ls q_l_ 
]ih^o]n_^ ih nb_ fcn_l[nol_ ]ih]_lhcha nl[^cncih[f om_m, 
\ci[]ncp_ ]igjioh^m, [m q_ff [m in-vitro [h^ in-vivo 
jb[lg[]ifiac][f []ncpcnc_m. Agiha nb_ 52 i\n[ch_^ 
jo\fc][ncihm, 39 [lnc]f_m jo\fcmb_^ `lig 1969 ni 2023 q_l_ 
ch]fo^_^ \[m_^ ih jl_^_`ch_^ ]lcn_lc[. Tb_ ]b_gc][f 
mnlo]nol_m i` nb_ ]igjioh^m q_l_ ^l[qh omcha ]b_g^l[q 
14.0 miftq[l_. 

 

R_sults 

Morpboloac][l ]b[r[]t_rs o` tb_ pl[nt 

Tb_ jf[hn cm c^_hnc`c_^ [m [ af[\l_m]_hn, bi[ls qii^s pch_, 
]b[l[]n_lct_^ \s ijjimcn_, \li[^fs ip[n_ il f[h]_if[n_ 
f_[p_m (6-11 × 5-7 ]g) qcnb hog_liom af[h^m [n nb_ \[m_ i` 

nb_ gc^lc\ ih nb_ ojj_l mol`[]_ [h^ jo\_m]_h]_ \_h_[nb. 
Tb_ f_[p_m _rbc\cn [ lioh^_^ il ]il^[n_ \[m_ [h^ [h [j_r 
nb[n [\lojnfs n[j_lm ni [h []ogch[n_ jichn. Tb_ 
ch`fil_m]_h]_ `ilgm ^_hm_ f[n_l[f og\_ff[n_ ]sg_m, qcnb 
`l[al[hn, al__h ni al__hcmb-s_ffiq `fiq_lm. Tb_ ]iliff[ 
^cmjf[sm [ lin[n_ mnlo]nol_ qcnb `cp_ i\fiha fi\_m, mbiqcha 
[ ]cfcif[n_ g[lach. Tb_ mn[g_hm, ch [ ohcm_lc[n_ 
[ll[ha_g_hn [l_ 5-fi\_^ [h^ [^h[n_ ni nb_ \[m_ i` nb_ 
mn[gch[f ]ifogh. Tb_ `locn cm [ `iffc]f_, [jjlircg[n_fs 9 ]g 

ch f_hanb, ^cp[lc][n_, [h^ n[j_lm ni [ \fohn jichn. In \_[lm [ 
\liqh nig_hnim_ mol`[]_. Tb_ m__^m [l_ mgiinb, mbchcha, 
]ih][p_-_ffcjnc], [h^ jimm_mm mb[lj _^a_m, ]liqh_^ qcnb 
_rnl_g_fs gchon_ mcfes qbcn_ b[clm (1, 4). 

Tr[^ctcon[l us_s 

Tb_ Ih^c[h nl[^cncih[f ]ofch[ls msmn_g ch]iljil[n_m p[lciom 
jf[hn j[lnm, mo]b [m f_[p_m, `fiq_lm, [h^ ohlcj_ `locn lch^, 
[m p_a_n[\f_m (5, 6). A^^cncih[ffs, nb_ qbif_ jf[hn _rnl[]n 
b[m \__h oncfct_^ ch nb_ nl[^cncih[f nl_[ng_hn i` l[\c_m, _s_ 
^cm_[m_m, m]iljcih [h^ mh[e_\cn_m (5, 7). Ih nb_ mionb_lh 
l_acih i` Ih^c[, fi][fm b[p_ om_^ nb_ f_[p_m ni [ff_pc[n_ 
m_p_l_ ]if^, `_p_l, [h^ lb_og[nc] j[ch, qbcf_ nb_ f_[` doc]_ 
m_lp_m [m [ nijc][f l_g_^s `il \icfm [h^ [\m]_mm_m (5, 8). 

Mil_ip_l, nbcm jf[hn jf[sm [ ]lo]c[f lif_ ch hog_liom 
Asolp_^c] `ilgof[ncihm n[la_ncha [cfg_hnm fce_ nogilm, 
f_o]i^_lg[, [mnbg[, olch[ls nl[]n ch`_]ncihm, h_]e j[ch, 

ch`f[gg[ncihm, [h^ jcf_m (6, 9). Tb_ n_h^_l nqcam [h^ liinm 
jimm_mm jola[ncp_, _rj_]nil[hn, _g_nc], [hncgon[a_hc] 
[h^ [hnb_fgchnc] jlij_lnc_m (3). Folnb_lgil_, nb_ 
]ihmogjncih i` \[le j[mn_ qcnb gcfe cm \_fc_p_^ ni l_g_^s 
olch[ls ^cm_[m_m, [h^ f_[` jiq^_l ]ig\ch_^ qcnb gcfe cm 
_gjfis_^ ch ^c[\_n_m nl_[ng_hn (7). 

Pbyto]onstctu_nts 

Cigjioh^ cmif[ncih `lig ^cff_l_hn _rnl[]nm i` W. volubilis 
\[le f_^ ni nb_ c^_hnc`c][ncih i` β-mcnimn_lif, e[_gj`_lif, [h^ 
e[_gj`_lif 3-a[f[]nimc^_ (10). So\m_ko_hnfs, hip_f 
afs]imc^_m (A01, A[1, Aj1, A11, C11, K[1, [h^ Kj1) q_l_ 
cmif[n_^ `lig nb_ jf[hn'm mn_g [h^ ]b[l[]n_lct_^ \[m_^ ih 
]b_gc][f [h^ mj_]nl[f _pc^_h]_ (11). Ah[fsmcm i` nb_ f_[` 
_rnl[]n sc_f^_^ gofnc`fil-7-_h-12α-if [h^ [ h_q nlcn_lj_hic^, 

gofnc`fil-7-_h-12,13-_nb_l (12). Mil_ip_l, nb_ `fiq_l _rnl[]n 
l_p_[f_^ nbl__ hip_f jifsirsjl_ah[h_ afs]imc^_m: 
pifo\cfimc^_ A, B, [h^ C, qbim_ mnlo]nol_m q_l_ _fo]c^[n_^ 
omcha NMR [h^ MALDI-TOF-MS, [h^ `ioh^ ni \_ ^l_pia_hch D-
3-O-β-D-afo]ijsl[himsf (1→4)-6-^_irs-3-O-g_nbsf-β-D-
[ffijsl[himsf (1→4)-β-D-]sg[lijsl[himsf (1→4)-β-D-

]sg[lijsl[himc^_, ^l_pia_hch D-3-O-β-D-afo]ijsl[himsf 
(1→4)-6-^_irs-3-O-g_nbsf-β-D-[ffijsl[himsf (1→4)-β-D-
]sg[lijsl[himsf (1→4)-β-D-^cacnirijsl[himc^_, [h^ 
^l_pia_hch P-3-O-β-D-afo]ijsl[himsf (1→4)-6-^_irs-3-O-
g_nbsf-β-D-[ffijsl[himsf (1→4)-β-D-]sg[lijsl[himsf (1→4)-β
-D-]sg[lijsl[himc^_, l_mj_]ncp_fs (13). 

 Tbl__ hip_f jifsbs^lirs jl_ah[h_m h[g_^ 
^l_a_[fif, pifo\cfif, [h^ pifo\cfia_hih_ q_l_ _rnl[]n_^ 

`lig nb_ `fiq_lm [h^ nb_cl mnlo]nol_m q_l_ ^_n_lgch_^ omcha 
2D-NMR [h^ X-l[s ]lsmn[ffial[jbs (14). A^^cncih[ffs, 
_mn[\fcmb_^ jl_ah[h_ ^_lcp[ncp_m, h[g_fs ^l_pia_hch D, cmi-
^l_pia_hch P, [h^ 17α-g[lm^_hch, q_l_ [fmi cmif[n_^ (14). 
Folnb_lgil_ [ h_q []sf[n_^ `f[pih_ C-afs]imc^_, ^l_a_[hch 
q[m i\n[ch_^ `lig nb_ `fiq_lm [fiha qcnb inb_l ]igjioh^m 
ch]fo^cha [jca_hch, cmiilc_hnch, cmipcn_rch, fon_ifch, 
ko_l]_nch, lonch, pc]_hch-2 [h^ pcn_rch. Dl_a_[hch mnlo]nol_ 
q[m c^_hnc`c_^ nblioab mj_]nlim]ijc] mno^c_m [m [jca_hch-,6-
C-β-D-afo]imsf 2″-O-`_lofisf-8-C-β-D-afo]ijsl[himc^_ (15). 
Mil_ip_l, ^l_pia_hch D [h []ncp_ nlcn_lj_hic^ [afs]ih_ q[m 
cmif[n_^ `lig nb_ f_[` _rnl[]n (5), qbcf_ n[l[r_lif [h^ 
e[_gj`_lif q_l_ i\n[ch_^ `lig nb_ f_[p_m, mn_g, [h^ m__^ 
_rnl[]nm, l_mj_]ncp_fs (16). 

S. No. V_rn[]ul[r N[m_ L[nau[a_ R_`_r_n]_ 

 1 Sh__t_ qiln, Gl__h gcfeq__^ ]fcg\_l, Gl__h q[r `fiq_l Ehafcmb (4) 

 2 H_g[dcp[hnc f[n[, Kb[g[f f[n[ Amm[g_m_ (4, 46) 

 3 H_g[jombjc, H_g[p[ffc, B[boj[lhc, Sp[lh[f[n[ S[hmelcn (4) 

 4 K[^[pc ^i^c God[l[nc (4) 

 5 H_a[f_ \[ffc, e[[^o b[f_ \[ffc K[hh[^[ (4, 46) 

 6 H[l[h^i^c, N[e]bcehc M[l[nbc, Hch^c (4, 42) 

 7 Ki^cj[f[c T[gcf (2) 

 8 Joenc B_ha[fc (8) 

 9 Do^bcj[[f[ T_foao (44) 

T[\l_ 1. V_lh[]of[l h[g_m i` W. volubilis 
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 T[l[r_lif, [ j_hn[]s]fc] nlcn_lj_hic^, q[m cmif[n_^ 
`lig nb_ j_nlif_og _nb_l _rnl[]n i` `locnm omcha ]ifogh 
]blig[nial[jbs (8). Inm mnlo]nol[f _fo]c^[ncih [m D-

`lc_^iif_[h-14-_h, 3-if q[m []bc_p_^ nblioab NMR, IR, [h^ 
MS mj_]nlim]ijc] mno^c_m (8). Flig nb_ m[g_ j_nlif_og 
_nb_l _rnl[]n i` `locnm, [hinb_l j_hn[]s]fc] nlcn_lj_hic^ 
][ff_^ n[l[r_lih_ [fiha qcnb nb_ \ci[]ncp_ ]ihmncno_hn β-
mcnimn_lif q_l_ cmif[n_^ omcha ]blig[nial[jbc] n_]bhcko_m 
(17). Ah []ncp_ ]igjioh^, jifsirsjl_ah[h_ afs]imc^_ 
(PGG) q[m cmif[n_^ `lig [h []ncp_ `l[]ncih i` nb_ _nbsf 
[]_n[n_ liin _rnl[]n (18). Tb_ g_nb[hif _rnl[]n i` f_[p_m 
sc_f^_^ olmifc] [h^ if_[hifc] []c^m (19). A^^cncih[ffs, nbl__ 
h_q jl_ah[h_ afs]imc^_ ^_lcp[ncp_m, h[g_fs ^l_pifoimc^_ 
O, P [h^ Q [fiha qcnb `cp_ ehiqh ]igjioh^m (^l_[a_imc^_ 
A11, bis[][lhimc^_ G, mn[p[limc^_ H, pifo\cfimc^_ C [h^ 
17β-g[lm^_hch) q_l_ [fmi cmif[n_^ `lig nb_ m[g_ 
g_nb[hif f_[` _rnl[]n (20). 

 GC-MS [h[fsmcm i` p[lciom _rnl[]nm (j_nlif_og _nb_l, 
]bfili`ilg, g_nb[hif, _nbsf [f]ibif, bs^li[f]ibif, [h^ 
[ko_iom) i` f_[p_m l_p_[f_^ nb_ jl_m_h]_ i` 67 ]igjioh^m. 
Agiha nb_m_, jligch_hn ]ihmncno_hnm ch]fo^_^ if_c] []c^, 
j[fgcnc] []c^, 1,3,4,5-n_nl[bs^lirs-]s]fib_r[h_][l\irsfc] 
[]c^, (E)-]chh[gc] []c^, ^c]bfili[]_nc] []c^, fchif_c] []c^, 
mko[f_h_, i]n[]im[h_, b_r[]im[h_, b_jn[]im[h_, nlc^_]-2-
shsf _mn_l, [h^ g_nbsf nlij[n_ (2). Fcaol_ 2 ^cmjf[sm nb_ 
mnlo]nol_m i` mig_ \ci[]ncp_ ]igjioh^m `lig nb_ jf[hn. 

 

Pb[rm[]oloac][l prop_rtc_s 

Antioxidant activity 

in vitro [h[fsmcm i` mcr ^cmnch]n f_[` _rnl[]nm q[m ]ih^o]n_^ 
ni _p[fo[n_ nb_cl [hncirc^[hn []ncpcns omcha p[lciom 
[h[fsnc][f g_nbi^m. Tb_ g_nb[hif _rnl[]n ^_gihmnl[n_^ 
moj_lcil m][p_hacha []ncpcnc_m [a[chmn hcnlc] irc^_, 
moj_lirc^_, [h^ DPPH l[^c][fm, qcnb IC50 p[fo_m i` 13.06 ± 
1.40, 13.71 ± 6.99, [h^ 39.24 ± 2.56 µa.gL, l_mj_]ncp_fs (2). 
Cihp_lm_fs, nb_ bs^li_nb[hifc] _rnl[]n _rbc\cn_^ bcab_l 
`l__ l[^c][f m][p_hacha jin_hnc[f `il bs^lirsf (46.92 ± 
14.30 µa.gL), ABTS (51.23 ± 8.36 µa.gL), g_n[f ]b_f[ncha 
(49.61 ± 0.96 ga.a), [h^ nin[f [hncirc^[hn (16.81 ± 1.60 ga.
a) []ncpcnc_m (2). 

 Dl_pia_hch D, qb_h [mm_mm_^ [a[chmn DPPH [h^ 
moj_lirc^_ `l__ l[^c][fm, ^cmjf[s_^ hin[\f_ [hncirc^[hn 
][j[]cns qcnb IC50 p[fo_m i` 43 [h^ 200.6 µa.gL, l_mj_]ncp_fs 

(5). Scahc`c][hn [hncirc^[hn []ncpcnc_m q_l_ l_jiln_^ `il 
j_nlif_og _nb_l, ]bfili`ilg, [h^ g_nb[hif _rnl[]nm i` nb_ 
`locn, ch]fo^cha fcjc^ j_lirc^[ncih, hcnlc] irc^_, l_^o]cha 
jiq_l, [h^ moj_lirc^_ [hcih m][p_hacha []ncpcnc_m (21). 
Folnb_lgil_, nb_ bs^li[f]ibifc] `fiq_l _rnl[]n 
^_gihmnl[n_^ mo\mn[hnc[f `l__ l[^c][f m][p_hacha []ncpcnc_m 
[a[chmn DPPH (IC50: 237.86 ± 1.05 μa.gL), bs^lirsf (IC50: 
170.67 ± 0.98 μa.gL), moj_lirc^_ (IC50: 219.07 ± 1.25 μa.gL), 
FRAP (IC50: 176.47 ± 3.18 μgif.a), [h^ hcnlc] irc^_ (IC50: 196.38 
± 1.49 μa.gL) (22). 

Fca 1. Wattakaka volubilis (L.`.) Sn[j`. H[\cn *A+, Ih`fil_m]_h]_ *B+, 
Flocn *C+. 
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Fca. 2. Snlo]nol_m i` cgjiln[hn ]b_gc][f ]ihmncno_hnm. Ajca_hch *1+, 
Dl_a_[fif *2+, Dl_pia_hch D *3+, Imiilc_hnch *4+, Imipcn_rch *5+, 
K[_gj`_lif *6+, K[_gj`_lif 3-a[f[]nimc^_ *7+, Lon_ifch *8+, 
Of_[hifc] []c^ *9+, Qo_l]_nch *10+, Ronch *11+, Sn[p[limc^_ H *12+, 
T[l[r_lif *13+, Ulmifc] []c^ *14+, Vc]_hch-2 *15+, Vcn_rch *16+, 
Vifo\cfia_hih_ *17+, Vifo\cfif *18+, Vifo\cfimc^_ A *19+, Vifo\cfimc^_ 
B *20+, Vifo\cfimc^_ C *21+. 
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 H_r[h_ [h^ ]bfili`ilg _rnl[]nm ^cmjf[s_^ jin_hn 
[hncirc^[hn jin_hnc[f ch ABTS [mm[sm, qcnb IC50 p[fo_m 
l[hacha `lig 13.26 ni 24.36 µa.gL (23). Tb_ g_nb[hifc] 

f_[` _rnl[]n _rbc\cn_^ nb_ bcab_mn chbc\cncih j_l]_hn[a_ i` 
DPPH l[^c][fm (83.44%) [n [ ]ih]_hnl[ncih i` 200 ga.gL, 
qbcf_ chbc\cncih j_l]_hn[a_m i` 80.04%, 70.54%, [h^ 
86.96% q_l_ i\m_lp_^ [a[chmn moj_lirc^_, hcnlc] irc^_, 
[h^ bs^lirsf l[^c][fm, l_mj_]ncp_fs [n nb_ m[g_ 
]ih]_hnl[ncih (24). Agiha nb_ n_mn_^ _rnl[]nm, nb_ f_[` 
[ko_iom _rnl[]n ^_gihmnl[n_^ nb_ bcab_mn `l__ l[^c][f 
m][p_hacha []ncpcns, qcnb [ m][p_hacha l[n_ i` 87.72% 
[a[chmn DPPH l[^c][fm, `iffiq_^ \s nb_ []_nih_ _rnl[]n 
qcnb [ m][p_hacha l[n_ i` 33.33% (25). A^^cncih[ffs, 
\ci`[\lc][n_^ mcfp_l h[hij[lnc]f_m mshnb_mct_^ `lig 
[ko_iom `fiq_l _rnl[]nm ^cmjf[s_^ _ff_]ncp_ [hncirc^[hn 
[]ncpcns [a[chmn DPPH (IC50: 40.45 ± 5.06 μa.gL) [h^ ABTS 
(IC50: 78.49 ± 1.41 μa.gL) l[^c][fm, [fiha qcnb [ nin[f 

[hncirc^[hn []ncpcns i` 148.83 ± 2.99 ga GAE.a (6). 

Antidiabetic activity 

Ahnc^c[\_nc] []ncpcns i` bs^li[f]ibifc] [h^ g_nb[hifc] 
_rnl[]nm i` f_[p_m ^cmjf[s_^ mnliha chbc\cncih i` α-
afo]imc^[m_ [h^ α-[gsf[m_ _htsg_m qcnb nb_ IC50 p[fo_m i` 

38.58 ± 0.56 [h^ 60.51 ± 2.78 µa.gL, l_mj_]ncp_fs (2). 
Folnb_l, bs^li [f]ibifc] `fiq_l _rnl[]n l_p_[f_^ l_g[le[\f_ 
chbc\cnils _ff_]nm ih α-afo]imc^[m_ (IC50, 3780.09 ± 21.19 μa.
gL) [h^ α-[gsf[m_ (IC50, 360.68 ± 1.26 μa.gL) _htsg_m (22). 

 Tb_ jlin_]ncp_ _ff_]n i` f_[` j_nlif_og _nb_l _rnl[]n 
q[m mno^c_^ ch STZ-ch^o]_^ ^c[\_nc] l[nm (9). Tb_ _rnl[]n 
l_^o]_^ ALT f_p_fm mcahc`c][hnfs ih ^[sm 7, 14 [h^ 21 [n 50-
ga.ea (4.12, 10.23 [h^ 13.47 U.L) [h^ 100-ga.ea (10.79, 
17.73 [h^ 23.46 U.L) ^im_m. Tb_ [hnc^c[\_nc] []ncpcns i` liin 

95% _nb[hif _rnl[]n q[m _p[fo[n_^ ch STZ-ch^o]_^ l[nm 
(3,7). Tl_[ng_hn qcnb 100 [h^ 200ga.ea ^im_m mcahc`c][hnfs 
l_^o]_^ \fii^ m_log afo]im_ f_p_fm ni 169.83 ± 2.11 [h^ 
131.37 ± 2.07 ga.^L ih ^[s 21 l_mj_]ncp_fs. Tb_ _ffc][]s i` 
[]ncp_ `l[]ncihm i` f_[` _rnl[]nm ih \fii^ m_log afo]im_ [h^ 
fcjc^ ]ihn_hnm q[m _p[fo[n_^ ch b_[fnbs [h^ ^c[\_nc] l[nm 
(26). Tb_ _nb[hif _rnl[]n'm []ncp_ `l[]ncih mcahc`c][hnfs 
^_]l_[m_^ `[mncha \fii^ afo]im_ (161.2 ± 7.1 ga.^L), 
]bif_mn_lif (87.6 ± 2.6 ga.^L), nlcafs]_lc^_ (64.6 ± 7.5 ga.
^L), [h^ ch]l_[m_^ bcab-^_hmcns fcjijlin_ch (46.7 ± 2.3 ga.
^L) f_p_fm ih ^[s 21 ch ^c[\_nc] l[nm. Hin [ko_iom f_[` 
_rnl[]n [fmi mbiq_^ hin[\f_ [hnc^c[\_nc] []ncpcns (25). 
Bci`[\lc][n_^ mcfp_l h[hij[lnc]f_m `lig [ko_iom `fiq_l 
_rnl[]nm chbc\cn_^ α-[gsf[m_ [h^ α-afo]imc^[m_ _htsg_m 

mcahc`c][hnfs (IC50:10.62 ± 0.22 [h^ 6.49 ± 0.03 μa.gL, 
l_mj_]ncp_fs) (6). Zch] h[hij[lnc]f_m mshnb_mct_^ `lig f_[` 
_rnl[]n mcahc`c][hnfs ^_]l_[m_^ afo]im_ f_p_f (138ga.^L) [n 
100ga ]ih]_hnl[ncih (27). 

Antimicrobial activity 

Tb_ [hnc\[]n_lc[f _ffc][]s i` f_[` _rnl[]nm omcha _nbsf 
[]_n[n_, bs^li[f]ibifc], [h^ [ko_iom mifp_hnm q[m 
chp_mnca[n_^ [a[chmn j[nbia_hc] \[]n_lc[ (2). An 
]ih]_hnl[ncihm i` 750 μa.gL, nb_ _rnl[]nm _rbc\cn_^ 
mcahc`c][hn chbc\cncih i` Escherichia Coli (27.8 ± 0.83 gg), 
Bacillus Subtilis (22.6 ± 0.54 gg), [h^ Proteus Vulgaris 
(21.0 ± 1.01 gg). Mil_ip_l, [ m_j[l[n_ mno^s l_p_[f_^ nb[n 
nb_ g_nb[hifc] _rnl[]n `lig `fiq_lm _ff_]ncp_fs chbc\cn_^  E. 
Coli (11.2 ± 0.141 gg) [h^ Staphylococcus Aureus (12.15 ± 

0.106 gg) [n 500 ga.gL ^im_m (28). 

 Tb_ ]bfili`ilg _rnl[]n ^_gihmnl[n_^ jin_hn 

[hncgc]li\c[f []ncpcns [n [ ^im_ i` 66.66 µa.gL [a[chmn 
Pseudomonas aeruginosa [h^ S. aureus (23). Tb_ 
[hncgc]li\c[f jin_hnc[f i` g_nb[hif, []_nih_, ]bfili`ilg, 
[h^ []_nihcnlcf_ _rnl[]nm `lig nb_ qbif_ jf[hn q[m 
[mm_mm_^ [a[chmn p[lciom \[]n_lc[f mnl[chm. Agiha nb_g, 
nb_ []_nih_ _rnl[]n _rbc\cn_^ g[rcgog chbc\cnils _ff_]n 
(100%) ih S. aureus (29). Ih [ m_j[l[n_ mno^s, [hncgc]li\c[f 
[]ncpcns q[m i\m_lp_^ `il \ci-`[\lc][n_^ mcfp_l 
h[hij[lnc]f_m omcha [ko_iom `fiq_l _rnl[]nm, qcnb 
chbc\cncih tih_m i` 10.67 ± 0.44 gg (P. aeruginosa), 9.33 ± 
0.44 gg (E. coli), 14.67 ± 0.60 gg (B. subtilis), [h^ 15.67 ± 
0.60 gg (S. aureus) (6). Scgcf[lfs, mcfp_l [h^ tch] irc^_ 
h[hij[lnc]f_m mshnb_mct_^ `lig f_[` _rnl[]nm 
^_gihmnl[n_^ mcgcf[l _ff_]nm [a[chmn P. aeruginosa,       S. 
aureus, S. epidermis, E. coli, [h^ Enterobacter aeurogens 

(27, 30). 

Analgesic activity 

T[l[r_lif, cmif[n_^ `lig nb_ j_nlif_og _nb_l _rnl[]n i` 
`locnm, q[m _p[fo[n_^ `il cnm [h[fa_mc] []ncpcns ch Sqcmm gc]_ 
omcha nb_ []_nc] []c^ qlcnbcha gi^_f (8). An [ ^im_ i` 5 ga.

ea, nb_ ]igjioh^ _rbc\cn_^ [ hin_qilnbs chbc\cncih i` 
qlcnbcha (45.42%), qbc]b q[m mn[ncmnc][ffs mcahc`c][hn     
(P<0.001). Ih ]igj[lcmih, nb_ mn[h^[l^ [mjclch 
^_gihmnl[n_^ [ bcab_l chbc\cncih i` qlcnbcha (66.57%) \on 
[n [ ]ih]_hnl[ncih i` 300 ga.ea. 

Anti-inflammatory activity  

T[l[r_lif cmif[n_^ `lig j_nlif_og _nb_l _rnl[]n i` `locnm 
q[m _p[fo[n_^ `il [hnc-ch`f[gg[nils []ncpcns nblioab 

[]on_ j[q _^_g[ gi^_f ch Wcmn[l l[nm. Tb_ ]igjioh^ [n 5 
ga.ea ^im_ mcahc`c][hnfs l_^o]_^ nb_ j[q pifog_ 
(82.52%), qbc]b q[m ]igj[l[\f_ ni nb_ mn[h^[l^ 
ch^ig_nb[]ch (88.83%) (17). 

 Tb_ g_nb[hifc] f_[` _rnl[]n [h^ cnm `l[]ncihm q_l_ 
[mm_mm_^ `il [hnc-ch`f[gg[nils _ffc][]s ch nb_ ][ll[a__h[h
-ch^o]_^ []on_ ch`f[gg[ncih gi^_f. Tb_ j_nlif_og _nb_l 
[h^ ]bfili`ilg `l[]ncihm ^_gihmnl[n_^ 60% [h^ 66% 
chbc\cncih l_mj_]ncp_fs [n [ 100 ga.ea ^im_, qbcf_ nb_ 
jimcncp_ ]ihnlif ch^ig_nb[]ch _rbc\cn_^ 73% chbc\cncih [n 
10.0 ga.ea (31). Scgcf[lfs, nb_ g_nb[hif _rnl[]n i` nb_ 
_hncl_ jf[hn mcahc`c][hnfs l_^o]_^ j[q _^_g[, mbiqcha 
71.7% [h^ 55% chbc\cncih [n 300 [h^ 150 ga.ea ^im_m, 
l_mj_]ncp_fs, ]igj[l_^ ni nb_ mn[h^[l^ ch^ig_nb[]ch, 

qbc]b l_mofn_^ ch 80.6% chbc\cncih [n 10 ga.ea (32). 
Ahinb_l mno^s _p[fo[ncha nb_ [hnc-ch`f[gg[nils []ncpcns i` 
f_[` [ko_iom [h^ []_nih_ _rnl[]nm `ioh^ bcab_l []ncpcns 
qcnb qlcnbcha chbc\cncih i` 54.27% [h^ 49.88%, 
l_mj_]ncp_fs (25). 

Anticancer activity 

Tb_ in vitro ]sninirc] []ncpcns i` nb_ 95% g_nb[hif _rnl[]n 
i` f_[p_m q[m _p[fo[n_^ [a[chmn Mc]bca[h C[h]_l 
Fioh^[ncih-7 (MCF-7) [h^ H_hlc_nn[ L[]em (H_L[) ]_ff fch_m 
qcnbch [ ]ih]_hnl[ncih l[ha_ i` 62.5 ni 1000 μa.gL (33). 
Tb_ _rnl[]n ^_gihmnl[n_^ [ CTC50 i` 210 μa.gL [a[chmn 
H_L[ ]_ffm, ch^c][ncha gi^_l[n_ ]sninirc]cns [a[chmn MCF-7 
]_ffm (CTC50 \_fiq 1000 μa.gL). Mil_ip_l, [ m_j[l[n_ 
mno^s l_p_[f_^ [ l_g[le[\f_ nirc]cns i` nb_ f_[` g_nb[hif 
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_rnl[]n [a[chmn Eblfc]b Am]cn_m C[l]chig[ (EAC) ]_ffm (IC50 
i` 85.51 ± 4.07 μa.gL), l_mofncha ch [ mcahc`c][hn l_^o]ncih 
ch j[]e_^ ]_ff pifog_, pc[\f_ ]_ff ]iohn, [h^ nogil 

pifog_, [fiha qcnb [h ch]l_[m_ ch hih-pc[\f_ ]_ff ]iohnm ch 
EAC-ch^o]_^ gc]_ (34). 

Antiulcer activity 

Ahncof]_l []ncpcns i` W. volubilis [h^ Tabebuia rosea f_[` 
_rnl[]nm omcha [mjclch [h^ _nb[hif-ch^o]_^ a[mnlc] of]_l 
gi^_fm ch Wcmn[l l[nm q[m [mm_mm_^. Tb_ g_nb[hif _rnl[]n 
i` W. volubilis _rbc\cn_^ mcahc`c][hn l_^o]ncih ch of]_l ch^_r 
(3.38 ± 0.03 [h^ 5.09 ± 0.04) [h^ ch]l_[m_^ j_l]_hn 
jlin_]ncih (70.58% [h^ 61.26%) [n [h il[f ^im_ i` 500 ga.
ea (35). 

Bone and cartilage tissue engineering 

Tb_ jbsni]b_gc][fm, b_r[^_][hic] []c^, i]n[^_][hic] 
[]c^, [h^ N,N-^ccmijlijsf (2,2,3,3,3-j_hn[`foilijlijsf) 

[gch_, ^_lcp_^ `lig f_[` _rnl[]n q_l_ ch]iljil[n_^ chni 
jifs][jlif[]nih_ h[hi`c\l_m (36). Binb g_hcm]om [h^ 
imn_i\f[mn ]_ffm _rbc\cn_^ [ jlifc`_l[ncih l[n_ i` ip_l 90% 
qcnb ch]l_[m_^ ch]o\[ncih ncg_. Tb_ DNA ]ihn_hn i` ]_ffm ch 
\inb ][m_m ch]l_[m_^ \s 152% [h^ 148%, l_mj_]ncp_fs, 

ch^c][ncha nb_cl jin_hnc[f [m m][ffif^m `il \ih_ [h^ 
][lncf[a_ _hach__lcha [jjfc][ncihm. 

Larvicidal activity 

Tb_ g_nb[hifc] f_[` _rnl[]nm i` Bombax malabaricum [h^ 
W. volubilis q_l_ _p[fo[n_^ `il nb_cl f[lpc]c^[f []ncpcns 
[a[chmn ^cff_l_hn chmn[lm f[lp[_ i` Culex quinquefasciatus. 
Binb jf[hn f_[` jiq^_lm, [n ]ih]_hnl[ncihm l[hacha `lig 
0.1% ni 0.5%, ^_gihmnl[n_^ mcahc`c][hn f[lp[f giln[fcns [n 
24, 48 [h^ 72 biolm jimn-nl_[ng_hn (37). Hiq_p_l, nb_ 

g_nb[hifc] _rnl[]n i` B. malabaricum _rbc\cn_^ bcab_l 
f[lpc]c^[f []ncpcns (LC50 48.85 jjg) ]igj[l_^ ni W. volubilis 
(LC50 56.97 jjg) [ft_l 24 biolm i` _rjimol_ (37). 

Anthelmintic activity 

Ahnb_fgchnc] []ncpcns i` g_nb[hifc] f_[` _rnl[]n q[m 
j_l`ilg_^ [a[chmn nb_ j[l[mcnc] nl_g[ni^_ 
Paramphistomum explanatum. Tb_ _rnl[]n [n 100 ga.gL 
mcahc`c][hnfs (P < 0.001) j[l[fst_^ [h^ ecff_^ nb_ 
nl_g[ni^_m [n 8.83 ± 0.54 [h^ 10.67 ± 0.61 gch 
l_mj_]ncp_fs. Aonbilm ]iof^ i\m_lp_ nb_ [\m_h]_ i` 
aliip_m [h^ fimcha nb_ mb[ljh_mm i` gionb qcnb ^cmlojn_^ 
n_rnol_ i` n_aog_hn (38). 

Chondroprotective activity 

Tb_ Pifsirsjl_ah[h_ afs]imc^_ (PPG), [h []ncp_ 
]igjioh^ ^_lcp_^ `lig W. volubilis _rnl[]n q[m `ioh^ ni 
_ff_]ncp_fs [nn_ho[n_ IL-1β-ch^o]_^ []ncp[ncih i` bog[h 
[lnc]of[l ]bih^li]sn_m [h^ gcnca[n_ ^[g[a_ ni nb_ 
_rnl[]_ffof[l g[nlcr (39). An ^im_m l[hacha `lig 6.25–25 
μM, PPG ^_gihmnl[n_^ [ l_^o]ncih ch ]bih^li]sn_ 
bs[folih[h l_f_[m_ ch l_mjihm_ ni Ihn_lf_oech-1β (IL-1β), 
qbcf_ [fmi chbc\cncha No]f_[l `[]nil e[jj[ B (NF-κB) 
[]ncp[ncih, MMPm a_h_, [h^ jlin_ch _rjl_mmcih ch nb_m_ 
]_ffm (39). Ih [ m_j[l[n_ mno^s, nb_ ]bih^lijlin_]ncp_ _ff_]n 
i` PPG i\n[ch_^ `lig nb_ []ncp_ _nbsf []_n[n_ _rnl[]n i`  W. 
Volubilis liinm q[m chp_mnca[n_^ (18). R_g[le[\fs, PPG f_^ 
ni [ 1.06-`if^ ^_]l_[m_ ch S-GAG l_f_[m_ `lig 
]bih^li]sn_m, [h^ nbcm _ff_]n q[m ]igjf_n_fs jl_p_hn_^ [n 

[ ^im_ i` 25 μa.gL (18). 

Neuroprotective activity 

Tb_ h_olijlin_]ncp_ _ff_]n i` [ gcrnol_ i` PPG [h^ 
m[jia_hch afs]imc^_m (WVSM) cmif[n_^ `lig liinm q[m 
chp_mnca[n_^ (40). Tb_ l_mofnm ^_gihmnl[n_^ nb[n 
jl_nl_[ng_hn qcnb PPG (5 [h^ 10 ga.ea) [h^ WVSM (50 
ga.ea) mcahc`c][hnfs l_^o]_^ ]_l_\l[f ch`[l]ncih pifog_ 
[h^ \l[ch _^_g[. Mil_ip_l, nb_ PPG-nl_[n_^ alioj 
_rbc\cn_^ ch]l_[m_^ moj_lirc^_ ^cmgon[m_ []ncpcns, hcnlc] 
irc^_, [h^ g_nbsf_h_^cirs[gjb_n[gch_ ]ihn_hn ch m_log 
[h^ nb_ cm]b_gc] m_]ncih. Ih [hinb_l mno^s, nb_ hiinlijc] 
jin_hnc[fcns i` nb_ [f]ibifc] f_[` _rnl[]n (250 [h^ 500 ga.
ea ^im_m) q[m m]l__h_^ ch hilg[f [h^ mnl_mm_^ l[nm (41). 
Tb_ [^gchcmnl[ncih i` ^cff_l_hn ]ih]_hnl[ncihm (250 [h^ 
500 ga.ea) i` nb_ _rnl[]n ch hilg[f l[nm ^im_-^_j_h^_hnfs 
_hb[h]_^ nb_ ]iahcncih l[n_. 

Anti-asthmatic and expectorant potential 

Tb_ g_nb[hif _rnl[]n `lig [_lc[f j[lnm q[m [mm_mm_^ `il cnm 
[hnc-[mnbg[nc] [h^ _rj_]nil[hn []ncpcns nblioab in vivo 
\lih]bi-jlin_]ncp_ _rj_lcg_hnm (42). Tb_ l_mofnm l_p_[f_^ 
[ ]ihmc^_l[\f_ chbc\cncih j_l]_hn[a_ i` ]ihnl[]ncih 

(39.41±0.38%; P < 0.01) [n nb_ 100 μa.gL ^im_. Dolcha nb_ 
in vipi [hnc-[mnbg[nc] mno^s, nb_ _rnl[]n _rbc\cn_^ f[n_h]s 
m]il_m i` 120.48 ± 3.8 [h^ 140.50 ± 5.5 m_]ih^m [n 200 [h^ 
400 ga.ea ^im_m, l_mj_]ncp_fs. Nin[\fs, nb_ []ncpcns i` nb_ 
_rnl[]n [n nb_ 400 ga.ea ^im_ mbiq_^ _p_h gil_ 
mcahc`c][h]_ ch nl[]b_[f jb_hif l_^ ionjon, qbc]b cm l_f[n_^ 
ni nb_ \lih]bi-jlin_]ncp_ n_mn. 

Anti-leishmanial activity 

Tb_ ]igjioh^ n[l[r_lih_ cmif[n_^ `lig j_nlif_og _nb_l 

_rnl[]n i` ^lc_^ `locnm q[m [h[fsm_^ [a[chmn jlig[mncain_m 
i` Leishmania donovani. Tb_ ]igjioh^ chbc\cn_^ nb_ 
aliqnb i` Leishmania promastigotes (51.34% ni 90.8% 
fsmcm) qcnb nb_ ^im_ l[ha_ `lig 3-30 μa.gL, qcnb nb_ 
]ill_mjih^cha IC50 i` 3.18 μa.gL (43). 

Anti-leukemic activity  

In vitro [hnc-f_oe_gc] []ncpcns i` [ko_iom (WVA), _nbsf 
[]_n[n_ (WVE) [h^ h-\on[hif (WVB) `l[]ncihm `lig ]lo^_ 
g_nb[hif _rnl[]n i` f_[p_m q_l_ chp_mnca[n_^ [a[chmn U-937, 
K-562 [h^ HL-60 ]_ff-fch_m (44). Agiha [ff, WVB [h^ cnm 
cmif[n_^ ]igjioh^ K[_gj`_lif-3-O-*α-L-lb[ghijsl[himsf-
(1-4)-O-α-L-lb[ghijsl[himsf-(1-6)-O+-β-D-afo]ijsl[himc^_ 
(WVP) mbiq_^ l_g[le[\f_ [hnc-f_oe[gc] []ncpcns qcnb IC50 i` 
10.8, 13.2 [h^ 13.5 µa.gL l_mj_]ncp_fs.  

 

Dcs]usscon 

W. volubilis cm ]ihmc^_l_^ [h cgjiln[hn ]igjih_hn ch Ih^c[h 
nl[^cncih[f msmn_gm i` g_^c]ch_, j[lnc]of[lfs Asolp_^[ [h^ 
`ife g_^c]ch_m `il nl_[ncha p[lciom ^cm_[m_m. Tbcm l_pc_q 
^_n[cf_^ cnm ^cff_l_hn om_m, jbsni]b_gc][f ]ihmncno_hnm, [h^ 
jb[lg[]ifiac][f jlij_lnc_m ch nb_ j[mn 50 s_[lm. S_p_l[f 
mno^c_m b[p_ l_jiln_^ ^cp_lm_ ]b_gc][f ]ihmncno_hnm `lig 
^cff_l_hn jf[hn j[lnm, ch]fo^cha n_lj_h_m, jl_ah[h_ 
afs]imc^_m, jifsbs^lirs jl_ah[h_m, `f[pihic^m, [h^ 
jifsjb_hifm. Cigjioh^m mo]b [m β-mcnimn_lif, e[_gj`_lif, 
^l_a_[fif, ^l_a_[hch, [jca_hch, fon_ifch, ko_l]_nch, lonch, 
n[l[r_lif, olmifc] []c^, if_[hifc] []c^m, [h^ pifo\cfimc^_ A, B 
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[h^ C q_l_ `ioh^ ch p[lscha ]ih]_hnl[ncihm ch ^cff_l_hn 
_rnl[]nm. Tb_ [p[cf[\f_ in vitro [h^ in vivo _rj_lcg_hn[f 
_pc^_h]_ moaa_mnm nb[n nb_ jf[hn b[m [ qc^_ l[ha_ i  ̀

jb[lg[]ifiac][f jlij_lnc_m. Tb_m_ ch]fo^_ [hncgc]li\c[f, 
[hncirc^[hn, [hnc^c[\_nc], [h[fa_mc], [hnc-ch`f[gg[nils, 
[hnc][h]_l, [hnb_fgchnc], [h^ [hnc[mnbg[nc] []ncpcnc_m, 
g[echa cn [jjfc][\f_ ch jb[lg[]_onc][f, `ii^, [h^ [alc]ofnol_ 
ch^omnlc_m. Folnb_lgil_, nirc]cns mno^c_m b[p_ [h[fst_^ nb_ 
m[`_ns f_p_fm i` p[lciom jf[hn _rnl[]nm chn_h^_^ `il om_ ch 
nb_m_ ch^omnlc_m (3, 9, 45). Ssh_lacmnc] _ff_]nm i` jb_hifc] [h^ 
`f[pihic^ ]ihmncno_hnm ch ^cff_l_hn _rnl[]nm q_l_ i\m_lp_^ ch 
[hncirc^[hn [h^ `l__ l[^c][f m][p_hacha []ncpcnc_m (6, 22). 
Tb_m_ _rnl[]nm ^_]l_[m_ hcnlc] irc^_ (NO) jli^o]ncih, 
chbc\cncha nb_ mshnb_mcm i` jlimn[af[h^chm [h^ inb_l 
g_^c[nilm nb[n ][om_ ch`f[gg[ncihm (31), qbc]b g[s _rjf[ch 
nb_cl _ff_]ncp_ [hnc-ch`f[gg[nils []ncihm. Tb_ gif_]of[l 
g_]b[hcmgm i` \ci[]ncp_ ]igjioh^m [h^ h[hij[lnc]f_m 

mshnb_mct_^ `lig p[lciom jf[hn j[lnm [l_ qc^_fs mno^c_^ ni 
^_n_lgch_ nb_cl p[fc^cns ch nl[^cncih[f g_^c]ch_. Tb_ l_p_lm_ 
_htsg[nc] []ncpcnc_m i  ̀ moj_lirc^_ ^cmgon[m_, ][n[f[m_, 
afon[nbcih_ j_lirc^[m_, [h^ afon[nbcih_ l_^o]n[m_ q_l_ 
mno^c_^ ni jlip_ nb_ [hnc][n[l[]nia_hc] []ncpcns i` nb_ 
nlcn_lj_hic^ [afs]ih_ ]igjioh^, ^l_pia_hch D, omcha [ 

m_f_hcn_-ch^o]_^ ][n[l[]niom gi^_f (5). Scgcf[lfs, nb_ 
[h[fa_mc] [h^ [hnc-ch`f[gg[nils []ncpcns i` nb_ ]igjioh^ 
n_l[r_lif, cmif[n_^ `lig nb_ `locn'm j_nlif_og _nb_l _rnl[]n 
q[m [mm_mm_^ \s ch^o]cha qlcnbcha l_`f_r qcnb []_nc] []c^ [h^ 
[]on_ ][l[a__h[h-ch^o]_^ j[q _^_g[, l_mj_]ncp_fs (8). 
Folnb_lgil_, nb_ nb_l[j_onc] jin_hnc[f i` W. volubilis 
`fiq_lm [m [ h[nol[f [hncirc^[hn [h^ [hnc^c[\_nc] [a_hn 
]ihn[chcha a[ffc] []c^, `_lofc] []c^, lonch, _ff[ac] []c^, 
ko_l]_nch, [h^ ]chh[gc] []c^ q[m mno^c_^ ni oh^_lmn[h^ 

nb_cl jimmc\f_ lif_ ch ]ihnliffcha jimnjl[h^c[f 
bsj_lafs]_gc[ (22). Tb_ g_]b[hcmg i` nb_ [hncf_oe_gc] 
[]ncpcns i` nb_ ]igjioh^ e[_gj`_lif 3-O-*α-L-
lb[ghijsl[himsf-(1-4)-O-α-L-lb[ghijsl[himsf-(1-6)-O+-β-
D-afo]ijsl[himc^_, cmif[n_^ `lig nb_ g_nb[hifc] f_[` 
_rnl[]n, q[m [h[fst_^ nblioab `fiq-]snig_nlc] [h[fsmcm, 
qbc]b mbiq_^ nb_ [hnc-f_oe_gc] _ff_]n qcnb IC50 p[fo_m i` 
10.8, 13.2 [h^ 13.5 (ga.gL ch K562, HL-60, [h^ U937 ]_ffm, 
l_mj_]ncp_fs (44). Hiq_p_l, ^_n[cf_^ jb[lg[]ifiac][f 
[]ncpcnc_m [h^ gif_]of[l g_]b[hcmnc] mno^c_m i` inb_l 
cgjiln[hn ]igjioh^m mo]b [m ^l_a_[fif, pifo\cfif, 
pifo\cfia_hih_, ^l_[a_imc^_ A11, bis[][lhimc^_ G, 
mn[p[limc^_ H, pifo\cfimc^_ C, 17β-g[lm^_hch, ^l_pifoimc^_ 
O, P [h^ Q [l_ mncff f[]echa. Tb_ ]ig\ch[ncih[f _ff_]nm i` 

gofncjf_ ]b_gc][f ]ihmncno_hnm ih p[lciom ]_ff mcah[fcha 
j[nbq[sm h__^ ni \_ _rjfil_^ ni \_nn_l oh^_lmn[h^ nb_ 
nl[^cncih[f om_m [h^ gi^_lh jb[lg[]ifiac][f [jjfc][ncihm 
i` b_l\[f g_^c]ch_. 

 

Con]luscon 

W. volubilis b[m \__h [h cgjiln[hn g_^c]ch[f jf[hn ch Ih^c[h 
nl[^cncih[f g_^c]ch_ `il [ fiha ncg_. Wbcf_ mshnb_nc] ^loam 
_rcmn `il nl_[ncha ^cm_[m_m, nb_l_ cm aliqcha chn_l_mn ch h[nol[f 
^loam [h^ nb_cl g_]b[hcmgm i` []ncih ^o_ ni nb_cl msh_lacmnc] 
_ff_]nm [h^ ^cp_lm_ jb[lg[]ifiac][f []ncpcnc_m. Tb_ jf[hn 
]ihn[chm jligcmcha ]igjioh^m fce_ ^l_a_[hch, ^l_pia_hch D, 
cmi-^l_pia_hch P, ^l_[a_imc^_ A11, bis[][lhimc^_ G, 17α-
g[lm^_hch, n[l[r_lif, e[_gj`_lif, mn[p[limc^_ H, 17β-

g[lm^_hch, [h^ pifo\cfimc^_ A, B [h^ C. In b[m mbiqh 
jin_hnc[f [m [ f[lpc]c^[f, [hnb_fgchnc], ]bih^lijlin_]ncp_, [h^ 
[hnc\[]n_lc[f.[hnc`oha[f [a_hn. Hiq_p_l, ko[fcns ]ihnlif 

j[l[g_n_lm [h^ ]fchc][f nlc[fm [l_ ]lo]c[f ni _hmol_ cnm 
nb_l[j_onc] _ffc][]s. 
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