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A\str[]t  

Solanum virginianum L., [ j_l_hhc[f qcf^ jf[hn, \_fiham ni nb_ 'D[mb[giif[' 
alioj ch Asolp_^[. 'K[hne[lc Gblcn[' ch Cb[l[e[ S[gbcn[ cm om_^ `il ]ioab, 
]if^, `_p_l, [mnbg[, [h^ ][l^c[] ^cm_[m_m. 'D[mgof Am[p[' [h^ 
'D[mbgof[lcmbn[' [l_ nihc]m `il f[]n[ncha ginb_lm. Ih`f[gg[nils ^cmil^_lm, 
lb_og[ncmg, [h^ ^c[\_n_m [l_ nl[^cncih[ffs nl_[n_^ omcha f_[` doc]_ [h^ 
`locnm. V[lciom jf[hn j[lnm ]ihn[ch \ci[]ncp_ ]igjioh^m fce_ mif[g[lach_, 
mif[mihch_, ][gj_mn_lif, β-mcnimn_lif, ]s]fi[ln_hif, ]bfilia_hc] []c^,  p[hcf-
fc] []c^, _n]. Riinm, `fiq_lm, mn_gm, [h^ `locnm [l_ om_^ `il nb_cl g_^c]ch[f 
jlij_lnc_m mo]b [m ][lgch[ncp_, `_\lc`oa_, _rj_]nil[hn, ^col_nc], [h^ \cnn_l 
nihc] _ff_]nm. Tb_s [l_ _gjfis_^ ni nl_[n ]ioab, [mnbg[, `_p_l, niinb[]b_, 
no\_l]ofimcm, lb_og[ncmg, mil_ nbli[n, ec^h_s ^cmil^_lm, aihillb_[, p_mc]o-
f[l _lojncihm, [h^ \olhcha m_hm[ncih ch nb_ `__n. Dcff_l_hn _rnl[]nm `lig p[lc-

iom jf[hn j[lnm _rbc\cn mcahc`c][hn [hnc-ch`f[gg[nils, h_jblijlin_]ncp_, [hnc
-[mnbg[nc], b_j[nijlin_]ncp_, cggohigi^of[nils, [hncgc]li\c[f, f[lpc]c^[f, 
[hnchi]c]_jncp_, [hncmj_lg[nia_hc], [hncirc^[hn, [h^ [hnc^c[\_nc] []ncpcnc_m. 
Tbcm mno^s l_pc_qm 37 l_f_p[hn l_m_[l]b [lnc]f_m ni ]igjl_b_hmcp_fs _rjfil_ 
nb_ jf[hn'm nl[^cncih[f om_m, \ci[]ncp_ ]igjioh^m, [h^ jb[lg[]ifiac][f 
jlij_lnc_m ch \inb in-vitro [h^ in-vivo m_nncham, [fiha qcnb nb_cl g_]b[hcmgm 

i` []ncih.  

 

K_ywor^s  

Enbhi\in[hs; jb[lg[]ifias; \ci[]ncp_m; Sif[h[]_[_; K[hn[e[lc; Solanum xantho-
carpum 

 

Intro^u]tcon  

Solanum virginianum L. cm [h _l_]n il ]l__jcha b_l\ nb[n \_fiham ni nb_ `[g-
cfs Sif[h[]_[_. S. xanthocarpum S]bl[^, S. surattense Bolg.`., S. arabicum 
Dunal, S. armatum Forssk., S. ferox Burm.`., S. gula Buch.-H[g., S. jacquinii 
Wcff^., S. jacquinii Mck., S. macannii S[hn[j[o, S. mairei H.L_p., S. melongena 
W[ff., [h^ S. virginicum L., [l_ nb_ mshihsgm i` nbcm mj_]c_m (1, 2, 3). Tb_ 
jf[hn b[m ^cff_l_hn p_lh[]of[l h[g_m nblioabion Ih^c[ [h^ _fm_qb_l_ 
(T[\f_ 1). In cm ih_ [giha nb_ 'D[mb[giif[' alioj ch Asolp_^[. Ih Asolp_^c] 
Pb[lg[]iji_c[ i` Ih^c[, cn b[m \__h g_hncih_^ nb[n nb_ `ilgof[ncihm pct. 
‘D[mgof Am[p[’ [h^ ‘D[mbgof[lcmbn[’ ]ihn[chcha liinm i` nb_ jf[hn [l_ om_^ 
[m [ nihc] `il f[]n[ncha ginb_lm (4). Ih [h]c_hn Asolp_^c] nl_[ncm_m mo]b [m 
Cb[l[e[ S[gbcn[ [h^ Somblon[ S[gbcn[, nb_ ]ol[ncp_ jlij_lnc_m i` `locnm 
[h^ nb_ qbif_ jf[hn q_l_ g_hncih_^ ch nb_ nl_[ng_hn i` gcm¬j_lcmn[fmcm, 
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\lih]bc[f [mnbg[, nsgj[hcncm, jcf_m,  ^smolc[, [h^ l_dop_-
h[ncih (5). Ah Asolp_^c] jl_j[l[ncih ‘K[hne[lc Gblcn[’, 
g_hncih_^ ch Cb[l[e[ S[gbcn[, cm [ ohcko_ `ilgof[ncih ni 
nl_[n ]ioab, ]if^, `_p_l, [mnbg[, [h^ inb_l ][l^c[] ^cm_[m-
_m (5). Ah ch]l_[mcha hog\_l i` mno^c_m b[p_ \__h ][llc_^ 
ion ih jbsni]b_gcmnls [h^ jb[lg[]ifias i` S. virgini-

anum ch nb_ j[mn `_q ^_][^_m. Cihmc^_lcha nb_ cgjiln[h]_ 
i` nb_ jf[hn ch Asolp_^[ [h^ inb_l nl[^cncih[f msmn_gm i` 
g_^c]ch_, q_ [cg_^ ni   msmn_g[nc][ffs l_pc_q nb_ jbsni-
]b_gc][f ]ihmncno_hnm [h^ jb[lg[]ifiac][f jlij_lnc_m i` 
nb_ jf[hn ch ^_n[cf qcnb [ ]igjl_b_hmcp_ ^cm]ommcih ih nb_ 
g_]b[hcmg i` []ncih i` \ci[]ncp_ ]ihmncno_hnm.  

 

M[t_rc[ls [n^ M_tbo^s 

Tb_ ]oll_hn l_pc_q cm [ msmn_g[nc] [h[fsmcm i` 48 jo\fc][-
ncihm i\n[ch_^ `lig _mn__g_^ \c\fcial[jbc][f ^[n[\[m_m, 
ch]fo^cha S]ijom, Po\M_^, W_\ i` S]c_h]_, S]c_h]_Dcl_]n, 
Giiaf_ S]bif[l, [h^ Wcf_s Ohfch_ Lc\l[ls. Tb_ m_[l]b _g-
jfis_^ mj_]c`c] e_sqil^m mo]b [m 'Solanum virginianum,' 

'Solanum xanthocarpum,' [h^ nb_cl mshihsgm, ch    ]ig\c-
h[ncih qcnb n_lgm fce_ 'om_m,' 'nl[^cncih[f,' 
'_nbhig_^c]ch[f, 'jbsni]b_gcmnls,' '\ci[]ncp_m,' 
']igjioh^m,' 'jb[lg[]ifias,' '[]ncpcns,' _n]., `ioh^ ch 
jo\fc][ncih ncnf_m il e_sqil^m. Tb_ m_f_]n_^ fcn_l[nol_ _h-

]igj[mm_m chp_mnca[ncihm ih giljbifiac][f [h^ n[rihig-
c][f [mj_]nm, mshihsgm, mj_]c_m ^cmnlc\oncih, nl[^cncih[f 
[h^ _nbhig_^c]ch[f om_m, \ci[]ncp_ ]igjioh^m, [h^ p[lc-
iom jb[lg[]ifiac][f []ncpcnc_m (\inb in vitro [h^   in vivo). 

Agiha nb_ l_nlc_p_^ jo\fc][ncihm, 37 l_f_p[hn [lnc]f_m q_l_ 
]bim_h `il [ ^_n[cf_^ _r[gch[ncih, qbcf_ nb_ hih-l_f_p[hn 
ih_m q_l_ _r]fo^_^. Tb_ ncg_`l[g_ `il ^[n[ ]iff_]ncih 
mj[hh_^ `lig nb_ _[lfc_mn jo\fc][ncih ni D_]_g\_l 2022. 
Cb_gDl[q 14.0 miftq[l_ q[m oncfct_^ ni ^_jc]n nb_ mnlo]-
nol_m i` nb_ ]igjioh^m oh^_l chp_mnca[ncih.  

 

R_sults  

Morphological characters of the plant   

Pf[hn b_cabn: 50-70 ]g, m_f^ig qii^s [n \[m_. Ehncl_fs 

[lg_^ qcnb mnol^s h__^f_-fce_, \li[^-\[m_^ jlc]ef_m  (0.5–

2 ]g × 0.5–1.5 gg). L_[p_m ip[n_ ni ip[n_-i\fiha,  4-9 × 2

–4.5 ]g, j[cl_^ qcnb oh_ko[f f_[` f[gch[m; \_[lcha m_mmcf_ 

mn_ff[n_ b[clm [fiha p_chm; j_ncif_ 2–3.5 ]g; oh_ko[f mcho-

[n_ f_[` g[lach qcnb 5–9 fi\_m il jchh[n_fs j[ln_^ qcnb 

[]on_ [j_r. Ih`fil_m]_h]_ [h _fiha[n_ l[]_g_ qcnb   ]ijc-

iom [lg_^, oh\l[h]b_^ j_^oh]f_. Ffiq_lm \focmb-joljf_, 

][gj[hof[n_ ][fsr. C[fsr fi\_m i\fiha, jlc]efs jo\_m]_hn; 

j_n[fm lin[n_, ^_hm_fs jo\_m]_hn qcnb mn_ff[n_ b[clm. Flocn-

cha m_j[fm [h^ j_^c]_fm mj[lm_fs jo\_m]_hn, jlc]ef_m, mn_f-

f[n_ b[clm. Flocn [ j[f_-s_ffiq \_lls,     1.3–2.2 ]g ch ^c[g_-

n_l (2, 3). 

Distribution and growing conditions   

Tbcm jf[hn mj_]c_m (1) cm ch^ca_hiom ni Ih^c[, A`ab[hcmn[h, 

P[ecmn[h, N_j[f, B[haf[^_mb, C[g\i^c[, Gof` Sn[n_m, Cbch[ 

Sionb-C_hnl[f, Easjn, Il[h, M[f[s[, Tb[cf[h^, Slc L[he[, 

J[j[h, H[ch[h, Og[h, J[q[, S[o^c Al[\c[, Ms[hg[l, T[c-

q[h, Vc_nh[g, [h^ Y_g_h. In _rbc\cnm [ qc^_ ^cmnlc\oncih ch 

^ls l_acihm i` Ih^c[, E[mn-W_mn Hcg[f[s[ ]iggihfs `ioh^ 

[m [ q__^ ch q[mn_ [l_[m [h^ [fiha li[^-mc^_m (6, 7). 

Ethnomedicinal uses   

Enbhig_^c]ch[f jl[]nc]_m b[p_ \__h chal[ch_^ ch bog[h 

mi]c_nc_m mch]_ [h]c_hn ncg_m. A]]il^cha ni nb_ Wilf^ 

H_[fnb Ola[hct[ncih (WHO), [lioh^ 80% i` nb_ afi\[f jij-

of[ncih, j[lnc]of[lfs ch ^_p_fijcha [h^ oh^_l^_p_fij_^ 

l_acihm, mncff l_fc_m ih _nbhig_^c]ch_ ^o_ ni fcgcn_^ []]_mm 

[h^ [ffil^[\cfcns i` gi^_lh b_[fnb][l_. Tb_m_ nl[^cncih[f 

jl[]nc]_m b[p_ [ fihamn[h^cha bcmnils i` \_h_`cncha bog[h-

cns [h^ b[p_ _p_h ]ihnlc\on_^ ni nb_ ^_p_fijg_hn i` mig_ 

gi^_lh g_^c]ch_m. R_]_hnfs, ^_p_fij_^ ]iohnlc_m [l_ [fmi 

l_]iahctcha nb_ p[fo_ i` _nbhig_^c]ch_, []ehiqf_^acha cnm 

jin_hnc[f \_h_`cnm. Tb_l_`il_, jl_m_lpcha [h^ jligincha 

nb_m_ q_ff-_mn[\fcmb_^ l_g_^c_m `lig nlc\[f ]iggohcnc_m 

][h jlip_ p[fo[\f_ `il ]ig\[ncha \inb ]iggohc][\f_ [h^ 

hih-]iggohc][\f_ ^cm_[m_m. Tblioab [h ch]fomcp_ molp_s 

i` _nbhig_^c]ch[f l_jilnm,      S. virginianum b[m _g_la_^ 

[m [ `l_ko_hnfs oncfct_^ jf[hn ch p[lciom nl[^cncih[f `ilgo-

f[ncihm, ^cmjf[scha hin[\f_ _ffc][]s. Inm liin, `fiq_lm, mn_g, 

[h^ `locnm b[p_ \__h ^i]og_hn_^ `il nb_cl nb_l[j_onc] 

jin_hnc[f [a[chmn gofncjf_ ^cm_[m_m, [m ionfch_^ ch T[\f_ 2 

Phytochemical constituents   

A mn[h^[l^ct_^ _rnl[]ncih g_nbi^ q[m ^_p_fij_^ `il 

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

1 Tb[c _aa jf[hn, Y_ffiq \_llc_^ hcabnmb[^_, Tbilhs hcabnmb[^_ Ehafcmb (3) 

2 K[n_fc, Oihnb e[n_fc Hch^c (3) 

3 Domj[lmb[, K[hn[e__, Kmbo^l[, Nc^ca^bce[, Vs[ablc S[hmelcn (3) 

4 L_cjohaeb[ha[ M[hcjolc (3) 

5 K[hn[e[[lc, Kcloaoff[, Moffomih^_, Dca^bce_ K[hh[^[ (3) 

6 K[n_lcha[hc M[l[nbc (3) 

7 N_f[gof[e[, V[eo^o T_foao (3) 

8 K[hn[e[[lc B_ha[fc (3) 

9 K[hn[e[lc]]ohn[, e[hn[e[lcp[fon[h[ M[f[s[f[g (3) 

10 M[ebo[ Kbolh Tb[c (20) 

T[\l_ 1. V_lh[]of[l h[g_m i` S. virginianum  
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ko[hnc`c][ncih [h^ `cha_ljlchn [h[fsmcm i` mn_lic^[f afs]i-

[fe[fic^ ]igjioh^m `lig nb_ qbif_ jf[hn g_nb[hif  _r-

nl[]n (8). Tb_ ]igjioh^m c^_hnc`c_^ q_l_ mif[mihch_, mif[-

g[lach_, [h^ β-2 mif[g[lach_. Tb_ jl_mmolct_^ _rnl[]ncih 

g_nbi^ mbiq_^ bcab_l j_l]_hn[a_ ]igjimcncih i` [ff 

]igjioh^m: 1.74 ± 0.23%, 2.59 ± 0.18%, [h^ 2.01 ± 0.14%, 

l_mj_]ncp_fs. Flig nb_ `locn _rnl[]n, ]igjioh^m mo]b [m 

][gj_mn_lif, mcnimn_lsf afo]imc^_, ]s]fi[ln[hif, mcnimn_lif, 

mncag[mn_lif, ]bif_mn_lif, ]s]fi[ln_hif, mif[g[lach_  mnca-

g[mn_lsf afo]imc^_, [h^ β-mif[g[lach_ q_l_ cmif[n_^ (9). 

Tb_ `locn'm g_nb[hif _rnl[]n sc_f^_^ ][gj_mn_lif [h^ `iol 

inb_l mn_lic^[f afs]imc^_m (10).  

 Bci[mm[s-aoc^_^ cmif[ncih i` nb_ `locn [ko_iom  _r-
nl[]n l_p_[f_^ []ncp_ jlch]cjf_m: β-mcnimn_lif [h^ mncag[m-
n_lif (11). Pb_hifc] ]ihn_hnm (]bfilia_hc] []c^, a[ffc] []c^, 
][ff_c] []c^, _ff[ac] []c^, [h^ p[hcffc] []c^) q_l_ chp_mnca[n-
_^ ch g[nol_ `locnm `lig nbl__ [ali]fcg[nc] l_acihm ch 
M[^bs[ Pl[^_mb, Ih^c[, omcha HPLC. Tb_ ]igjioh^m 
]bfilia_hc] [h^ p[hcffc] []c^m ch nb_ `locn m[gjf_m p[lc_^ 
`lig 0.227 ni 0.516% [h^ 0.039 ni 0.156%, l_mj_]ncp_fs 

(12).  

 HPTLC [h[fsmcm i` g_nb[hif _rnl[]nm `lig ^cff_l_hn 
jf[hn j[lnm ^_n_]n_^ nlcn_lj_hic^ ]igjioh^m fce_ olmifc] 
[]c^, if_[hifc] []c^, [h^ foj_if. Loj_if ]ihn_hn q[m lc]b ch 
`locn (6.81 ± 0.23 µa/ga DWE) [h^ mn_g (6.179 ± 0.61 µa/ga 
DWE) _rnl[]nm, qbcf_ liin _rnl[]n q[m lc]b ch if_[hifc] 
(24.67 ± 0.582 µa/ga DWE) [h^ olmifc] []c^m      (8.48 ± 0.31 
µa/ga DWE), `iffiq_^ \s mn_g _rnl[]n   (6.39 ± 0.97 [h^ 
1.07 ± 0.19 µa/ga DWE, l_mj_]ncp_fs). Sn_g _rnl[]n b[^ [ 
bcab_l ]ih]_hnl[ncih i` β-mcnimn_lif, `iffiq_^ \s f_[`, liin, 
[h^ `locn _rnl[]nm. Riin _rnl[]n q[m lc]b ch ]igjioh^m 
][gj_mn_lif [h^ _laimn_lif, qbcf_ `locn [h^ liin _rnl[]nm 
q_l_ lc]b ch qcnb[hifc^_ B. (13). Fcaol_ 1 ^cmjf[sm mnlo]-
nol_m i` mig_ \ci[]ncp_ ]igjioh^m i` nb_ jf[hn. 

Pharmacological activities   

Anti-inflammatory activity   

Af\chi l[nm q_l_ om_^ ni _p[fo[n_ nb_ [hnc-ch`f[gg[nils 

S. No. P[rt us_^ Form o` us[a_ Etbnom_^c]cn[l us_s Country/Provcn]_ R_`_r_n]_s 

1 Flocn Joc]_ Sil_ nbli[n [h^ lb_og[ncmg Tlcjol[, Ih^c[ (14) 

2 Flocn Ernl[]n i` ^lc_^ `locn Cioab [h^ `_p_l Tlcjol[, Ih^c[ (14) 

3 Flocn P[mn_ Pcgjf_m [h^ mq_ffcham Tlcjol[, Ih^c[ (14, 33, 34) 

4 Flocn Joc]_ Tbli[n ch`_]ncihm [h^ ch`f[gg[nils 

^cmil^_lm M[hcjol, Ih^c[ (33, 34, 35) 

5 Flocn Ernl[]n i` ^lc_^ `locn Cioab, `_p_l [h^ b_[ln ^cm_[m_m Ih^c[ (33) 

6 Flocn Ernl[]n i` ^lc_^ `locn Dc[\_n_m Kondh nlc\_m i` Db_he[h[f ^cmnlc]n i` Olcmm[ (33) 

7 Riin Piofnc]_ Pcf_m Sionb Ih^c[ (4) 

8 S__^m S__^m qcnb gomn[l^ 

icf `ogca[ncih 
Aa[chmn ^_hn[f ][lc_m, niinb []b_, jom, 

[h^ mq_ffcha i` aogm Ih^c[ (4) 

9 S__^m Nin g_hncih_^ Cioab [h^ Amnbg[ Ih^c[ (4) 

10 

Sn_g, `fiq-

_lm, [h^ 
`locnm 

Nin g_hncih_^ Bolhcha m_hm[ncih ch nb_ `__n []]igj[-
hc_^ \s p_mc]of[l _lojncihm Ih^c[ (33, 36, 37) 

11 Wbif_ jf[hn Nin g_hncih_^ H_lhc[ Mukundara nlc\_m i` R[d[mnb[h, Ih^c[ (6) 

12 Wbif_ jf[hn Nin g_hncih_^ 

Amnbg[, \lih]bcncm, ][l^ci nihc], ]b_mn 
j[ch, ]ioab, ^col_nc], `_p_l, aihillbi_[, 

d[oh^c]_, mech ^cm_[m_m, niinb[]b_, no\_l-

]ofimcm, of]_lm 

Li][f j_ijf_ i` T[ch^if pcff[a_, Jb[hmc, Unn[l 

Pl[^_mb, Ih^c[ (6) 

T[\l_ 2. Enbhig_^c]ch[f om_m  
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Fca. 1. Snlo]nol_m i` \ci[]ncp_ ]igjioh^m. C[gj_mn_lif *1+, Cbif_mn_lif *2+, 
Cs]fi[ln_hif *3+, Elaimn_lif *4+, Loj_if *5+, Of_[hifc] []c^ *6+, β-Scnimn_lif *7+, 
Sncag[mn_lif *8+, Sncag[mn_lsf afo]imc^_ *9+, Ulmifc] []c^ *10+, Wcnb[hifc^_ B 
*11+.  
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jlij_lnc_m i` `locn g_nb[hif _rnl[]n (100, 200, [h^   400 
ga/ea ^im_m) [h^ [mjclch (100 ga/ea ^im_) omcha nb_ ][l-
l[a__h[h-ch^o]_^ j[q _^_g[ gi^_f. Tb_      400 ga/ea 

^im_ i` nb_ `locn _rnl[]n _rbc\cn_^ mcahc`c][hn [hnc-
ch`f[gg[nils _ff_]nm (0.80±0.008, 0.79±0.003, 0.77±0.006, 
0.75±0.01, [h^ 0.73±0.003 gf [n 0, 0.5, 1, 3, [h^ 5 biolm 
l_mj_]ncp_fs), qbcf_ [mjclch mbiq_^ 0.92±0.003, 0.91±0.003, 
0.89±0.003, 0.86±0.05, 0.82±0.003 gL j[q pifog_ [n ]ill_-
mjih^cha ncg_ chn_lp[fm (14). 

 Fil nb_ [hnc-ch`f[gg[nils _p[fo[ncih i` f_[` [h^ 
m__^ _rnl[]nm, [f\ogch ^_h[nol[ncih, jlin_[m_ chbc\cncih, 
[h^ g_g\l[h_ mn[\cfct[ncih j[l[g_n_lm q_l_ [mm_mm_^. 
Tb_ f_[` _rnl[]n ^_gihmnl[n_^ bcab_l [f\ogch ^_h[nol[-
ncih chbc\cncih (25%) ]igj[l_^ ni nb_ m__^ _rnl[]n 
(8.33%). Dc]fi`_h[] mi^cog, nb_ mn[h^[l^ l_`_l_h]_, _rbc\-
cn_^ 13.88% chbc\cncih i` \ipch_ m_log [f\ogch ^_h[nol[-
ncih. Tb_ m__^ _rnl[]nm mbiq_^ chbc\cncih l[n_m i` 61.11%, 

27.77%, [h^ 16.66% `il []_nih_, _nbsf []_n[n_, [h^ [ko_-
iom _rnl[]nm, l_mj_]ncp_fs (15). 

N_pbroprot_]tcv_ []tcvcty   

Tb_ h_jblijlin_]ncp_ _ff_]n i` `locn _rnl[]n q[m [mm_mm_^ ch 
Wcmn[l l[nm (16). N_jblinirc]cns q[m ch^o]_^ \s chnl[j_lc-

nih_[f [^gchcmnl[ncih i` a_hn[gc]ch (100 ga/ea), [h^ mo\-
m_ko_hnfs nl_[n_^ qcnb `locn _rnl[]n (200 [h^      400 ga/ea). 
Tb_ ]ig\ch_^ nl_[ng_hn l_mofn_^ ch [ hin_qilnbs lcm_ ch 
ec^h_s q_cabn, ]l_[nchch_, \fii^ ol_[  hcnlia_h, [h^ l_h[f 
fcjc^ j_lirc^[ncih. Cihp_lm_fs, cn f_^ ni [ mcahc`c][hn l_^o]-
ncih ch olch_ ionjon, l_h[f _htsg[nc], [h^ hih-_htsg[nc] 
[hncirc^[hnm. 

Antc-[stbm[tc] []tcvcty   

Tb_ [hnc-[mnbg[nc] jin_hnc[f i` j_nlif_og _nb_l, _nb[hif 
(95%), [h^ q[n_l _rnl[]nm i` `fiq_lm q[m chp_mnca[n_^ om-
cha in-vitro [h^ in-vivo gi^_fm (17). Tb_ _nb[hif _rnl[]n-
nl_[n_^ alioj _rbc\cn_^ [ mcahc`c][hn ^im_-^_j_h^_hn ]ih-
nl[]ncih i` nb_ ai[n nl[]b_[f ]b[ch. Ih gc]_, ^im_m i` 50 
[h^ 100 ga/ea i` nb_ _rnl[]n mcahc`c][hnfs (j<0.05) l_^o]_^ 
gcfe-ch^o]_^ _imchijbcfc[ (25.5±5.71 [h^ 18.16±0.912, 
l_mj_]ncp_fs) ]igj[l_^ ni nb_ ]ihnlif alioj (43.2±0.663). 
Tb_ _rnl[]n iff_l_^ g[mn ]_ff jlin_]ncih i` 74.39% [h^ 
78.26% [n 50 &100 ga/ea ^im_m, l_mj_]ncp_fs, ch ]igj[lc-
mih ni nb_ mn[h^[l^ ^cmi^cog ]ligiafs][n_ (83.81%). 
Mil_ip_l, nb_ _rnl[]n ^_gihmnl[n_^ [ mcahc`c][hn ^iqh-
l_aof[ncih i` ][jcff[ls j_lg_[\cfcns \s 62%, moaa_mncha cnm 
jin_hnc[f ch nl_[ncha [mnbg[ [h^ inb_l [ff_lac] l_[]ncihm 

(17). 

C[r^coprot_]tcv_ []tcvcty   

Tb_ ][l^cijlin_]ncp_ _ffc][]s i` nb_ qbif_ jf[hn _nb[hif 
_rnl[]n i` S. surattense q[m [mm_mm_^ omcha nb_ cmijli-
n_l_hif-ch^o]_^ gsi][l^c[f ch`[l]ncih gi^_f (18). Tb_ 
_rnl[]n _rbc\cn_^ mcahc`c][hn gsi][l^c[f jlin_]ncih [n [ 
^im_ i` 400 ga/ea ]igj[l_^ ni 200 ga/ea, f_[^cha ni 
hin_qilnbs gi^of[ncih i` p[lciom [hncirc^[hn j[l[g_n_lm 
[h^ cgjlip_g_hn ch nb_ ip_l[ff [hncirc^[hn ^_`_hm_ g_]b-
[hcmg i` nb_ gsi][l^c[f ncmmo_. Mil_ip_l, nb_ _rnl[]n l_-
mofn_^ ch [ hin[\f_ ch]l_[m_ ch jf[mg[ f[]n[n_ ^_bs^lia_h-
[m_ (LDH) [h^ ]l_[nch_ ech[m_-gom]f_/\l[ch (]e-MB) _h-
tsg_m ch gsi][l^c[f chdol_^ [hcg[fm (18). 

H_p[toprot_]tcv_ []tcvcty   

H_j[nijlin_]ncp_ _ff_]n i` j_nlif_og _nb_l `locn _rnl[]n 
q[m mno^c_^ ch []on_ fcp_l-nirc]cns-ch^o]_^ Sjl[ao_-
D[qf_s l[nm (7). Tb_ _rnl[]n [n 400 ga/ea ^im_ mbiq_^ nb_ 
bcab_mn j_l]_hn[a_ jlin_]ncih (67.71%, 75.66%, 54.52%, 
67.88%, [h^ 72.34%) ch g[le_l _htsg_m. Ahncirc^[hn _h-
tsg_m (][n[f[m_, l_^o]_^ afon[nbcih_, [h^ moj_lirc^_ ^cm-
gon[m_) [fmi ch]l_[m_^ (110.81 hgif/ga, 145.17 ohcn/ga, 
[h^ 59.83 ohcn/ga i` jlin_ch, l_mj_]ncp_fs). 

 Enb[hif _rnl[]n i` nb_ qbif_ jf[hn q[m chp_mnca[n_^ 
`il b_j[nijlin_]ncp_ []ncpcns ch [h [hcg[f gi^_f qcnb cmi-
hc[tc^ [h^ lc`[gjc]ch-ch^o]_^ []on_ fcp_l chdols (19). Wbif_ 
jf[hn _rnl[]n [n 125 [h^ 250 ga/ea ^im_m mcahc`c][hnfs l_-
^o]_^ m_log f_p_fm i` _htsg[nc] [h^ hih-_htsg[nc] g[le-
_lm. Lcp_l bcmnij[nbifias i` [hcg[fm nl_[n_^ qcnb 125 ga/
ea ^im_ _rnl[]n mbiq_^ mcahc`c][hn b_j[nijlin_]ncp_ []ncp-
cns, ]b[l[]n_lct_^ \s q_ff-_mn[\fcmb_^ ]snijf[mg, jligc-
h_hn ho]f_c, mchomic^, [h^ ]_hnl[f p_ch ch nb_ b_j[nc] ]_ffm. 

Immunomo^ul[tory []tcvcty   

Enb[hif [h^ q[n_l _rnl[]nm i` `locn, liin [h^ qbif_ jf[hn 
q_l_ ][llc_^ `il cggohigi^of[nils jlij_lnc_m nblioab 
][l\ih n_nl[]bfilc^_-ch^o]_^ irc^[ncp_ mnl_mm, ^_f[s_^-
nsj_ bsj_lm_hmcncpcns l_[]ncih, ][l\ih ]f_[l[h]_ n_mn [h^ 
]if^ q[n_l mqcg _h^ol[h]_ mnl_mm n_mn ch Wcmn[l l[nm (6). 
Tb_ `locn [ko_iom _rnl[]n [n 200 ga/ea ^im_ mbiq_^ [ hi-
n[\f_ ch]l_[m_ ch mqcggcha molpcp[f ncg_ (365.83±32.84%), 
bsj_lm_hmcncpcns (58.82%), l_^o]ncih ch ][l\ih ]f_[l[h]_ 
(0.148±0.02) [h^ irc^[ncp_ mnl_mm j[l[g_n_lm. 

L[rvc]c^[l []tcvcty   

Tb_ f[lpc]c^[f []ncpcns i` ]lo^_ _nb[hif _rnl[]n i` nb_ qbif_ 
jf[hn q[m [mm_mm_^ [a[chmn Aedes aegypti [h^ Culex quin-
quefasciatus f[lp[_, l_jilncha LC50 p[fo_m i` 788.10 ga/L 
[h^ 573.20 ga/L, [h^ LC90 p[fo_m i` 1288.91 ga/L [h^ 
1066.93 ga/L, l_mj_]ncp_fs (20). Tb_ f_[` _nb[hifc] _rnl[]n 
^cmjf[s_^ jin_hnc[f f[lpc]c^[f _ff_]nm ih Culex quinquefas-
ciatus f[lp[_ i` `clmn ni `iolnb chmn[lm, qcnb l_mj_]ncp_ LC50 
p[fo_m i` 155.29 jjg, 198.32 jjg, 271.12 jjg,   377.44 
jjg, [h^ 448.41 jjg (21). Fil ]ofc]ch_ mj_]c_m' `iolnb ch-
mn[l f[lp[_, \inb `locn [h^ liin _rnl[]nm q_l_ n_mn_^. Tb_ 
liin [ko_iom _rnl[]n _rbc\cn_^ ch]l_[m_^ giln[fcns l[n_m [n 
24 [h^ 48 biolm, qcnb l[n_m i`   66.67%±4.71 [h^ 96.67%
±4.71, l_mj_]ncp_fs, qbcf_ nb_ `locn _rnl[]n mbiq_^ bcab_l 
giln[fcns l[n_m i` 90.00%±2.89 [h^ 100.00%±2.89 [n 24 [h^ 
48 biolm, l_mj_]ncp_fs (22). 

Mosqucto]c^[l []tcvcty   

Tb_ f[lpc]c^[f _ffc][]s i` `locn _rnl[]n q[m _p[fo[n_^ 
[a[chmn Aedes aegypti f[lp[_ (R_`_l_h]_ 23). Tb_ l_mofnm 
^_gihmnl[n_^ mcahc`c][hn []ncpcns (j<0.05) [n ]ih]_hnl[-
ncihm i` 100, 150, 200, 250, [h^ 300 jjg, qcnb ]ill_mjih^-
cha LC50 p[fo_m i` 170.91, 195.07, 221.45, 253.18, [h^ 279.52 
jjg, l_mj_]ncp_fs. Wb_h nb_ `locn _rnl[]n q[m om_^ ch ]ig-
\ch[ncih qcnb ]ij_ji^m, [ hin[\f_ ch]l_[m_ ch jl_^[nils 
_ffc]c_h]s i` oj ni 8.7% q[m i\m_lp_^. 

Antcmc]ro\c[l []tcvcty   

Ahnc`oha[f []ncpcns i` S. virginianum g_nb[hif _rnl[]nm 
`lig p[lciom j[lnm q[m _p[fo[n_^ omcha nb_ [a[l q_ff ^cffo-
mcih g_nbi^ [a[chmn Aspergillus niger. Tb_ `locn [h^ mn_g 
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_rnl[]nm ^_gihmnl[n_^ nb_ bcab_mn _ffc][]s [n 100 μa/gL 
qcnb 27 gg [h^ 19 gg chbc\cncih tih_m, l_mj_]ncp_fs (24).  

 R_a[l^cha nb_ f_[p_m' g_nb[hif _rnl[]n, cn _rbc\cn_^ 
hin[\f_ [hnc\[]n_lc[f []ncpcns [a[chmn Pseudomonas  aeru-
ginosa (12 ± 0.5 gg), Salmonella typhimurium   (10 ± 0.6 
gg), Staphylococcus aureus (09 ± 1.0 gg), [h^ Escherichia 
coli (07 ± 1.3 gg). Tb_ gchcgog chbc\cnils ]ih]_hnl[ncih 
(MIC) l[ha_^ \_nq__h 3.2 ni 6.9 µa/gL qbcf_ nb_ gchcgog 
\[]n_lc]c^[f ]ih]_hnl[ncih (MBC) l[ha_^ `lig 6.0 ni 14.5 
µa/gL (25).  

 Folnb_lgil_, [hncgc]li\c[f _ffc][]s _p[fo[ncih i` 
^cff_l_hn qbif_ jf[hn _rnl[]nm l_p_[f_^ nb[n bs^li_nb[hif 
_rnl[]n [n 50 µa/gf. _rbc\cn_^ mcahc`c][hn [hnc\[]n_lc[f []-
ncpcns [a[chmn S. aureus (15 gg) [h^ E. coli (8 gg),  `if-
fiq_^ \s _nb[hif (13 [h^ 7 gg) [h^ [ko_iom _rnl[]nm (10 
[h^ 6 gg), l_mj_]ncp_fs (26). 

Antcno]c]_ptcv_ []tcvcty   

Ahnchi]c]_jncp_ jlij_lns i` g_nb[hif _rnl[]n i` [_lc[f 
j[lnm q[m [h[fst_^ ch Sqcmm gc]_ gi^_f (27). Tb_ _rnl[]n 
[n 500 ga/ea il[f ^im_ mbiq_^ mcahc`c][hn qlcnbcha chbc\c-
ncih (73.08 %) qb_h ]igj[l_^ ni mn[h^[l^ []_nsfm[fc]sfc] 
[]c^ (85.63%). 

Antcsp_rm[toa_nc]/[ntc[n^roa_nc] prop_rtc_s   

Tb_ [hncmj_lg[nia_hc] jin_hnc[f i` mif[mi^ch_, ^_lcp_^ 
`lig `locnm, q[m chp_mnca[n_^ ih nb_ g[f_ a_hcn[f nl[]n i` 
Canis familiaris (^iam). A^gchcmnl[ncih i` nb_ ]igjioh^ [n 
20 ga/ea ^im_, _p_ls [fn_lh[n_ ^[s `il 30 ^[sm, l_mofn_^ ch 
ch`_lncfcns, []]igj[hc_^ \s n_mnc]of[l f_mcihm [h^ jli-
hioh]_^ cgj[clg_hn i` mj_lg[nia_hc] _f_g_hnm (28). 

Antcoxc^[nt []tcvcty   

Tb_ ]bfili`ilg [h^ g_nb[hifc] m__^ _rnl[]nm ^cmjf[s_^ 
hin_qilnbs DPPH []ncpcns (IC50: 197.245 [h^ 201.04 µa/gf. 
l_mj_]ncp_fs) ]igj[l_^ ni nb_ mn[h^[l^ [m]il\c] []c^ (IC50: 
239.36 µa/gf.) (25). A^^cncih[ffs, nb_ _nb[hif _rnl[]nm `lig 
m__^m [h^ f_[p_m _rbc\cn_^ ]ihmc^_l[\f_ DPPH `l__ l[^c][f 
m][p_hacha []ncpcnc_m qcnb chbc\cncih l[n_m i` 44.68% [h^ 
36.17%, l_mj_]ncp_fs (15). 

Mollus]c]c^[l []tcvcty   

Tb_ giffom]c]c^[f []ncpcns i` nb_ _hncl_ jf[hn'm _nb[hifc] 
]lo^_ _rnl[]n q[m _r[gch_^ [a[chmn mh[cf mj_]c_m   Bi-
omphalaria glabrata [h^ Schistosoma mansoni. Scahc`c][hn 
giffom]c]c^[f _ff_]nm q_l_ i\m_lp_^ [a[chmn  B. glabrata 
[h^ I. exustus, qcnb LC50 p[fo_m i` 163.85 [h^ 198.00 ga/L 
[h^ LC90 p[fo_m i` 219.33 [h^ 236.80 ga/L, l_mj_]ncp_fs 
(20). 

Antc^c[\_tc] []tcvcty   

Tb_ [hnc^c[\_nc] jin_hnc[f i` bs^li-g_nb[hif _rnl[]nm 
`lig nb_ qbif_ jf[hn q[m [mm_mm_^ ch hilg[f [h^ [ffir[h-
ch^o]_^ ^c[\_nc] l[nm (29). A^gchcmnl[ncih i` jiq^_l_^ 
_rnl[]n [n 200 [h^ 400 ga/ea ^im_m l_mofn_^ ch mcahc`c][hn 
l_^o]ncihm ch \fii^ afo]im_ f_p_fm \s 10.55%, 12.83%, 
34.08%, [h^ 37.29% ch hilgiafs]_gc] [h^      [ffir[h-
ch^o]_^ ^c[\_nc] l[nm, l_mj_]ncp_fs. 

 Fil _p[fo[ncha nb_ [hnc^c[\_nc] []ncpcns i` f_[`  _r-
nl[]nm `lig `c_f^-aliqh [h^ in-vitro l[cm_^ jf[hnm [a[chmn 
[ffir[h-ch^o]_^ ^c[\_nc] l[nm, [ ^im_ i` 100-200 ga/ea 
q[m om_^ (30). Tb_ l_mofnm ch^c][n_^ nb[n nb_ g_nb[hif 

_rnl[]n `lig \inb m[gjf_m ^_gihmnl[n_^ hin_qilnbs [hnc-
bsj_lafs]_gc] []ncpcns [n 200 ga/ea. A^^cncih[ffs, nb_ 
f_[`'m _nb[hif _rnl[]n mbiq_^ _ff_]ncp_ [hncbsj_lafs]_gc] 

[h^ [hncbsj_lfcjc^_gc] []ncpcnc_m (31, 32). 

Antb_lmcntc] []tcvcty   

Enb[hif _rnl[]n i` nb_ qbif_ jf[hn mbiq_^ jin_hn qilgc-
]c^[f []ncpcns ch _[lnbqilgm [n 100 ga/gL ]ih]_hnl[ncih 
(26).  

Toxicity studies    

A]on_ il[f nirc]cns [h[fsmcm i` j_nlif_og _nb_l [h^   bs-
^li_nb[hifc] _rnl[]n i` nb_ jf[hn l_p_[f_^ nb[n \inb nb_ 
_rnl[]nm ^c^ hin mbiq [hs nirc]cns _ff_]nm ih _rj_lcg_hn[f 
[hcg[fm [n nb_ bcab_mn ^im_ i` 2000 ga/ea (7, 16, 18).  

 

Dcs]usscon  

S. virginianum cm [ mcahc`c][hn ]igjih_hn ch Ih^c[h nl[^c-
ncih[f g_^c]ch_, _mj_]c[ffs Asolp_^[ [h^ om_^ ni nl_[n p[l-
ciom ^cm_[m_m. Inm liinm [l_ pcn[f ch `ilgof[ncihm fce_ 
K[hne[lc Gblcn[, D[mgof Am[p[', [h^ D[mbgof[lcmbn[. Tb_ 
jf[hn'm f_[` doc]_ [h^ `locnm b[p_ \__h _gjfis_^ nl[^cncih-
[ffs ni [^^l_mm [cfg_hnm mo]b [m mil_ nbli[n, lb_og[ncmg, 
^c[\_n_m, [h^ ch`f[gg[nils ^cmil^_lm. Pbsni]b_gc][f jli-
`cfcha i` ^cff_l_hn _rnl[]nm l_p_[fm nb_ jl_m_h]_ i` ]ig-
jioh^m fce_ mif[g[lach_, mif[mihch_, ][gj_mn_lif,    β-
mcnimn_lif, ]s]fi[ln_hif, mcnimn_lif, ]bfilia_hc] []c^, [h^ 
p[hcffc] []c^ ch p[lscha ]igjimcncihm. A]on_ nirc]cns mno^c_m 
^_gihmnl[n_ nb_ _rnl[]nm' m[`_ns oj ni 2000 ga/ea ch _r-
j_lcg_hn[f [hcg[fm. Mil_ip_l, p[lciom in vitro [h^ in vivo 
jb[lg[]ifiac][f [mm_mmg_hnm moaa_mn cnm [hnc-

ch`f[gg[nils, h_jblijlin_]ncp_, [hnc-[mnbg[nc], b_j[ni-
jlin_]ncp_, cggohigi^of[nils, [hncgc]li\c[f, f[lpc]c^[f, 
[hnchi]c]_jncp_, [hncmj_lg[nia_hc], [hncirc^[hn, [h^ [hnc-
^c[\_nc] jin_hnc[fm. 

 Tb_ jb[lg[]ifiac][f []ncpcnc_m i` S. virginianum 
jf[hn j[lnm, _mj_]c[ffs nb_ `locn, [l_ [nnlc\on_^ ni nb_cl 
bcab_l jb_hifc] ]ihn_hn ch nb_ _nb[hif _rnl[]n (34). Tb_ 
[ko_iom _rnl[]n i` nb_ `locn _rbc\cnm _ff_]ncp_ bsjiafs]_gc] 

[]ncpcns, moaa_mncha chmofch-fce_ _ff_]nm, _hb[h]cha j_lcjb_l-

[f afo]im_ oncfct[ncih, [h^ ][omcha _rnl[ j[h]l_[nc] _ff_]nm 
(33). Tb_ _nb[hif _rnl[]n i` nb_ jf[hn mbiqm mcahc`c][hn 
][l^ci-jlin_]ncp_ _ff_]nm \s l_^o]cha b_[ln ncmmo_ [hncirc-
^[hn \cig[le_lm (GSH, SOD, CAT), ch]l_[mcha fcjc^ j_lirc-
^[ncih (LPO) f_p_fm, [h^ l_mnilcha \ci]b_gc][f [h^ bcmni-

j[nbifiac][f [fn_l[ncihm (18). Tb_ bs^li_nb[hifc] _rnl[]n i` 
nb_ `locn ^_gihmnl[n_m b_j[nijlin_]ncp_ []ncpcns [n 400 
ga/ea ^im_, qcnb hilg[fct[ncih i` b_j[nc] _htsg_ f_p_fm 
[h^ [hncirc^[hn _htsg_m (LPO, GSH, SOD, CAT) [h^ [nn_h-
o[ncih i` b_j[nc] h_]limcm [h^ ch`f[gg[nils ]_ff ch`cfnl[-
ncih (7). Afnbioab nb_ l_jiln_^ jb[lg[]ifiac][f _ff_]nm 
p[fc^[n_ nl[^cncih[f ]f[cgm, nb_ oh^_lfscha ]_ffof[l [h^ gi-
f_]of[l g_]b[hcmgm l_g[ch oh]f_[l. Uh^_lmn[h^cha nb_ 
]ig\ch[ncih[f _ff_]nm i` ]lo^_ ^loa ]ihmncno_hnm [h^ cmi-
f[n_^ ]igjioh^m ih mcah[fcha j[nbq[sm cm _mm_hnc[f ni 
\lc^a_ nl[^cncih[f om_m [h^ gi^_lh jb[lg[]ifiac][f [j-
jfc][ncihm.  
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Con]luscon  

S. virginianum, [ ]lo]c[f g_^c]ch[f jf[hn ch Asolp_^[ [h^ 

_nbhig_^c]ch_, b[m oh^_laih_ jbsni]b_gc][f [h[fsmcm 
ohp_cfcha ^cp_lm_ \ci[]ncp_ ]igjioh^m. Cihn_gjil[ls 
l_m_[l]b [nn_mnm ni cnm \li[^ jb[lg[]ifiac][f jlij_lnc_m. 
Nih_nb_f_mm, _mn[\fcmbcha ko[fcns ]ihnlif j[l[g_n_lm [h^ 
]ih^o]ncha ]fchc][f nlc[fm ih nl[^cncih[f `ilgof[ncihm [l_ 
cgj_l[ncp_ ni p[fc^[n_ cnm p_lm[ncf_ nb_l[j_onc] _ff_]nm. A^-
^cncih[ffs, li\omn g_nbi^ifiac_m [l_ h_]_mm[ls ni  _hmol_ 
]ihmcmn_hn _ffc][]s i` nl[^cncih[f g_^c]ch_ `il _hb[h]_^ 
bog[h b_[fnb.  
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