
  

Tl_h m̂ ch Coll_hn Bcifias            ISSN 2584-2080 (ihfch_) 

 OPEN ACCESS 

 

ARTICLE HISTORY  

R_]_cp_^: 12 Aoaomn 2023 
A]]_jn _^: 19 S _jn _g\_l 2023 

 
Ap[cf[\f_ ihfch_ 
V_lmcih 1 .0 : 01 O]ni\_l 2023  
V_lmcih 2 .0 : 22 F_\lo[ls 2024 
 

A^^ctcon[l cn` orm[tcon 

P__r r_vc_w: Po\fcmb_l nb[hem 
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A\str[]t  

Angelica glauca cm [h [lig[nc] jf[hn i` nb_ Ajc[]_[_ `[gcfs. Tl[^cncih[ffs A. glauca 
cm om_^ ni ]ol_ m_p_l[f ^cm_[m_m ch]fo^cha [hrc_ns [h  ̂ ^_jl_mmcih. Tb_ jl_m_hn 
chp_mnca[ncih cm `i]om_^ ih mno^scha nb_ in silico [h  ̂ in-vivo [hnc^_jl_mm[hn 
jin_hnc[f i  ̀ A. glauca _mm_hnc[f icf (AGEO). Tb_ GC-MS [h[fsmcm q[m j_l`ilg_  ̂ih A. 
glauca liin icf ni ]ih`clg nb_ a_hoch_h_mm i` nb_ ^loa. Cigjioh^m pct. [fjb[ 
jb_ff[h^l_h_, fcgih_h_, [h^ t-fcaomncfc^_ i\n[ch_^ nblioab GC-MS [h[fsmcm q_l_ 
m]l__h_^ `il Mihi[gch_ irc^[m_ ̀ lig Aspergillus niger (MAO-N) (PDB: 2ppf) \ch^cha 
nblioab gif_]of[l ^i]echa mno^c_m \s omcha [oniDi]e/M]of_ niif. Pl_^c]ncih i  ̀
ADME [h^ jbsmc]i]b_gc][f jlij_lnc_m i  ̀ [\ip_-^_n_]n_^ ]igjioh^m q[m ^ih_ \s 
omcha jl_ADMET niif p_lmcih 2.0. Tb_ [hnc^_jl_mm[hn []ncpcns q[m chp_mnca[n_  ̂ \s 
nb_ `il]_^ mqcggcha g_nbi^ [h^ n[cf momj_hmcih g_nbi^. Tb_ ^i]echa mno^c_m 
_rbc\cnm nb[n fcgih_h_ b[m [ g[rcgog [ffchcns `il MAO-N, `iffiq_  ̂ \s [fjb[ 
jb_ff[h^l_h_ [ĥ  t-fcaomncfc^_. In b[m \__h i\m_lp_  ̂ nb[n ojih il[f [^gchcmnl[ncih 
i` A. glauca icf (250 & 500 µf/ea \.q.) [h  ̂ l_`_l_h]_ l̂oa m_f_acfch_ [n nb_ îm_ i  ̀
(0.2 ga/ea) mbiqm mcahc̀ c][hn (j<0.01) l_ ô]ncih ch cggi\cfcns ch l[nm ch \inb nb_ 
\_b[pcil[f gi^_fm. Aff nb_ l_mofnm q_l_ ]igj[l_^ qcnb nb_ ]ihnlif alioj [h  ̂
domnc`c_^ \s bcmnij[nbifiac][f [h[fsmcm i  ̀ nb_ \l[ch. Tb_ [̂n[ i\n[ch_  ̂ l̀ig nb_ 
mno^s moaa_mnm nb_ [hnc^_jl_mm[hn-fce_ []ncih i  ̀ A. glauca liin icf [h  ̂ cnm 
jbsni]igjioh^m ch nb_ \_b[pcil[f gi^_fm i  ̀ FST [h^ TST ch [ ^im_-̂ _j_h^_hn 
g[hh_l. 

 

K_ywor^s  

Angelica glauca; Ahnc^_jl_mm[hn; ADMET; Mif_]of[l ^i]echa; B_b[pcil[f gi^_fm; 
Hcmnij[nbifias. 

 

Intro^u]tcon  

Wilf^ H_[fnb Ola[hct[ncih mn[n_^ nb[n ^_jl_mmcih b[m nb_ f[la_mn \ol^_h i  ̀
^cm[\cfcns [giha g_hn[f ^cmil^_lm. Gfi\[ffs, [jjlircg[n_fs `cfts j_l]_hn i  ̀ [ff 
j[nc_hnm moff_l `lig mig_ ech^ i` ^_jl_mmcih [h^ nb_ jl_p[f_h]_ [l_ 5.9% ch 
`_g[f_m [h  ̂ 3.8% ch g[f_m (1). D_jl_mmcih cm [ jms]bc[nlc] ^cmil^_l fche_^ qcnb 
m_lciom h_a[ncp_ ]ihm_ko_h]_m [h  ̂ ]b[l[]n_lct_  ̂ \s ^_jl_mm_^ gii  ̂
[]]igj[hc_^ \s mf__j [h  ̂ `ii  ̂ ^_l_aof[ncih, jms]biginil ]b[ha_m, aocfn [h^, ch 
gil_ lcailiom ][m_m, moc]c^[f nbioabnm (2). D_jl_mmcih ][om_m msgjnigm nb[n [ff_]n 
jijof[ncihm i  ̀ [ff [a_m, [ff_]ncha ko[fcns i  ̀ fc`_ [h  ̂ _p_lsnbcha `lig qile ni mi]c[f 
l_f[ncihmbcjm. Mil_ip_l, ^_jl_mmcih cm nb_ miol]_ i  ̀g[hs mig[nc] ^cmil^_lm, m_ro[f 
^cmil^_lm, [h^ \cifiac][f lbsnbgm ^cmil^_lm (3). Tb_l_`il_, cn cm _mm_hnc[f ni m__e nb_ 
\_mn, gimn _ff_]ncp_, [h^ f_[mn b[t[l^iom g_^c][ncihm [h^ mnl[n_ac_m `il ]ijcha nb_ 
^_jl_mmcih. 
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_xp_rcm_nt[l [ncm[ls: An in silico, ADMET [n  ̂in vivo cnv_stca[tcon 
 

Sb[ntc Bbusb[n Mcsbr[*1, Prcy[ Mcsbr[2 & Ncsbc Gupt[3 
 

1D_j[lng_hn i  ̀Pb[lg[]iahims, Uhcn_^ Ihmncnon_ i  ̀Pb[lg[]s, Pl[s[al[d 211010, Ih^c[ 
2D_j[lng_hn i  ̀Pb[lg[]ifias, Uhcn_^ Ihmncnon_ i  ̀Pb[lg[]s, Pl[s[al[d 211010, Ih^c[ 
3D_j[lng_hn i  ̀Pb[lg[]_onc][f Cb_gcmnls, Uhcn_^ Ihmncnon_ i` Pb[lg[]s, Pl[s[al[d 211010, Ih^c[ 
  

*Eg[cf: mb[hncjb[lg[15@ag[cf.]ig  

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/TCB/open_access_policy
https://horizonepublishing.com/journals/index.php/TCB/open_access_policy
https://horizonepublishing.com/journals/index.php/TCB/open_access_policy
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.14719/tcb.2868
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
http://www.horizonepublishing.com/
https://doi.org/10.14719/tcb.2868
mailto:shantipharma15@gmail.com


 14  MISHRA ET AL 

bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/ch^_r.jbj/TCB/ch _̂r 

 In cm q_ff ehiqh nb[n _mm_hnc[f icfm [l_ fi[^_^ qcnb 
\ci[]ncp_ ]igjioh^m. R_]_hn mno^c_m b[p_ mbiqh nb[n 
_mm_hnc[f icf _hn_lm ch nb_ \fii^mnl_[g _cnb_l \s chb[f[ncih 
il il[f [^gchcmnl[ncih [h  ̂_r_lnm jms]bifiac][f _ff_]nm nb[n 
]igjf_g_hn jb[lg[]ifiac][f chn_lp_hncihm pct. ^_]l_[m_m 
nb_ msgjnigm i` ^_g_hnc[ (4); cgjlip_m mf__j ko[fcns, 
l_^o]_m [hrc_ns, [h^ cgjlip_m pc\_m (4-5). S_p_l[f qcf  ̂
Aha_fc][ mj_]c_m [l_ om_^ `il mcgcf[l joljim_m [lioh^ nb_ 
qilf^ ch]fo^cha nb_ qcf^ Ag_lc][h Angelica atropurpurea 
L., [h  ̂ nb_ Ih^c[h A. glauca, om_^ ch Asolp_^c] 
_nbhig_^c]ch_. Tb_ jf[hn A. glauca (mgiinb [ha_fc][), 
]iggihfs ehiqh [m G[h^bl[s[h il Cbilo \_fiham ni nb_ 
`[gcfs Ajc[]_[_, cm [ b_l\ ch^ca_hiom ni bcab-[fncno^_ 
Hcg[f[s[h l_acihm i  ̀ J[ggo [h^ K[mbgcl, Unn[l[eb[h^, 
[h^ Hcg[]b[f Pl[^_mb. Tl[^cncih[ffs, nb_ lbctig[niom 
liinm i  ̀ A. glauca [l_ om_^ [m [ mncgof[hn, ][lgch[ncp_, 
][l^ci[]ncp_, _rj_]nil[hn [ĥ  ^c[jbil_nc] [h^ jli ô]_ [ 
j[f_-s_ffiq _mm_hnc[f icf (0.4-1.3% l̂s \[mcm) (6). Tb_ 
]igjimcncih i` _mm_hnc[f icf i  ̀ A. glauca l_p_[f_^ nb_ 
jl_m_h]_ i  ̀ α-jb_ff[h^l_h_, β-jb_ff[h^l_h_, (Z)-
fcaomncfc^_, β-jch_h_, fcgih_h_, g_nbsf i]n[h_, nbod_h_, β-
\cm[\if_h_, β-][lsijbsff_h_, β-][lsijbsff_h_ irc^_, nl[hm-
][lp_if (7-8); [m nb_ ]bc_` ]ihmncno_hnm. V[lciom jl_]fchc][f 
jb[lg[]ifiac][f []ncpcnc_m, h[g_fs, [hncgc]li\c[f, 
[hncirc [̂hn, [hnc`oha[f (8-9); g_gils _hb[h]_l, \lih]bc[f 
l_f[r[hn, jbsninirc], chm_]nc]c [̂f [h  ̂ [hrcifsnc] (10) b[p_ 
\__h mn[n_^ ch nb_ fcn_l[nol_. Tb_ _mm_hnc[f icf i` A. 
glauca b[m hin \__h m]c_hnc`c][ffs _rjfil_^ `il cnm 
[hnc^_jl_mm[hn []ncih ni [̂n_ nbioab nb_l_ [l_ _pc^_h]_m 
nb[n cmif[n_  ̂ ]igjioĥ m i  ̀ nb_m_ _mm_hnc[f icfm b[p_ 
[hnc^_jl_mm[hn _ff_]n. H_h]_ nbcm mno^s q[m ]ih^o]n_^ ni 
_rjfil_ nb_ Angelica glauca _mm_hnc[f icf (AGEO) [h^ nb_cl 
]ihmncno_hnm `il nb_ nl_[ng_hn i  ̀ ^_jl_mmcih qcnb nb_ b_fj 
i` in silico [jjli[]b [h  ̂ \_b[pcil[f mn[nom ch _rj_lcg_hn[f 
[hcg[fm.  

 

M[t_rc[ls [n^ M_tbo^s 

Drugs and Reagents 

AGEO was procured from Ola[hceim V_ffs, K[hjol,  India. 
Standard drug selegiline were obtained as a gift sample 
from Soh Pb[lg[]_onc][fm Ih^omnlc_m Ln^. Abg_ [̂\[^, 
Ih^c[. Several other reagents and solvents used were of 
analytical grade. Distilled deionized water was utilized 
throughout research work. 

Authentication of AGEO by GC-MS 

AGEO was authenticated using Gas Chromatography-Mass 
Spectrometry (GC-MS) analysis to ascertain the presence of 
bioactive components present in AGEO. The essential oil 
was examined using a Perkin Elmer Clarus 680 gas 
chromatograph with Sq 8 mass Spectrometer. The following 
instrumental conditions were utilized to test GC-MS: A PE 
Efcn_-5 column (30 g X 0.25gg X 0.25µg) was taken and 
[h  ̂b_fcog a[m q[m chd_]n_  ̂[n [ ]ihmn[hn `fiq l[n_ i  ̀1 gf/
gch `il [jjlircg[n_fs 99% i` nb_ a[m om_  ̂ cm ][llc_l a[m. 
The ion-source temperature was 220ºC with split 1:100 while 
the injector temperature was 290ºC. The temperature of the 
oven was set to 60°C (isothermal for approximately 2 min), 
and then increased to 240 °C [n [ l[n_ i  ̀ 3 °C/gch `il 

[jjlircg[n_fs 10 gchon_m. For fragments varying from 40 ni 
500 [go, and the mass spectra were obtained at 70 eV by a 
scan interval of 0.8 seconds with  an interscan delay of 0.01 
sec. The identity of the active components' identities was 
determined by comparing their mass spectra. 

In silico stu ĉ_s 

Fil nb_ in silico [h[fsmcm i` nb_ [hnc^_jl_mm[hn []ncih i  ̀
AGEO, [ mnlo]nol[f [l]bcp_ i` nb_ f_[^cha cmif[n_  ̂
]igjioh^m ( l̀ig GC-MS [h[fsmcm) q[m jl_j[l_^. Tb_ 
]lsmn[f mnlo]nol_ ]iil^ch[n_m i  ̀gihi[gch_ irc [̂m_ N (MAO
-N-D3) (PDB _hnls: 2ppf; l_mifoncih, 2.45 Å) q_l_ i\n[ch_  ̂
`lig Plin_ch D[n[ B[he. Tb_ ]igjioh^m q_l_ jl_j[l_̂  `il 
^i]echa \s l_gipcha [ff hihl_]_jnil [nigm, q[n_l, 
b_n_li[nigm, [h  ̂ inb_l cihm, _n]. Mif_]of[l î]echa q[m 
[]]igjfcmb_  ̂ `il m_f_]n_  ̂]igjioh^m [fjb[ jb_ff[h l̂_h_, 
Lcgih_h_, t-fchaomncfc^_, [h  ̂ m_f_a_fch_ [m jin_hnc[f 
[hnc^_jl_mm[hn [a_hnm. Aff nb_ m_f_]n_^ ]igjioh^m q_l_ 
mcgof[n_^ \s [jjfscha Cb_g Dl[q Ufnl[ 8.0 miftq[l_ [h  ̂
jl_j[l_^ chni mocn[\f_ gi^_f mnlo]nol_m. Tb_ _h_las-
gchcgct_  ̂ mnlo]nol_m [l_ _rj_]n_  ̂ `il gif_]of[l î]echa 
[h  ̂ ^_mcahcha ]ill_mjih^cha PDB `cf_m. Di]echa mno^c_m 
q_l_ ][llc_  ̂ ion ih nb_ ^_mcah_̂  fca[h^m ni jl_^c]n nb_ 
\ch^cha _h_las [h  ̂ `ch  ̂ nb_ jlij_l ^i]echa jimcncih. 
V[fc [̂ncih i` î]echa q[m ̂ ih_ omcha nb_ M]of_ jf[n`ilg. 

Pr_ ĉ]tcon o  ̀ADME & Pbysc]o]b_mc][l Prop_rtc_s  

Tb_ Sqcmm ADME niif i` nb_ Sqcmm Ihmncnon_ i` Bcich`ilg[nc]m 
q[m om_  ̂ ni ]igjon_ nb_ jbsmc]i]b_gc][f ^_m]lcjncihm i  ̀
nbl__ g[dil ]igjioh^m ^_n_]n_^ ch GC-MS [fiha qcnb nb_ 
mn[h [̂l  ̂ l̂oa m_f_acfch_. Tb_ \fii -̂\l[ch \[llc_l 
j_h_nl[ncih ^_m]lc\_  ̂ [m (Cih].(\l[ch)/Cih].(\fii )̂) q[m 
][f]of[n_^ omcha nb_ jl_ADMET niif p_lmcih 2.0 (bnnjm://
jl_[^g_n.q_\m_lpc]_.\g l̂].ila/[^g_/). 

Exp_rcm_nt[l [ncm[ls 

Tb_ jlini]if `il nb_ l_m_[l]b qile q[m [jjlip_  ̂ \s nb_ 
Ihmncnoncih[f Ahcg[f Enbc]m Ciggcnn__ i  ̀ Uhcn_^ Ihmncnon_ i  ̀
Pb[lg[]s, Pl[s[al[d qcnb [jjlip[f hi. UIP/IAEC/M[l]b-
2023/02 [h^ [ff _rj_lcg_hnm q_l_ ][llc_^ ion ch []]il^[h]_ 
qcnb nb_ aoc^_fch_m i  ̀ nb_ ]iggcnn__ `il nb_ ]ihnlif [h  ̂
moj_lpcmcih i` _rj_lcg_hnm ih [hcg[fm (CCSEA) N_q D_fbc. 
M[f_ qcmn[l [f\chi l[nm q_cabcha 200 ± 10a [ĥ  2-3 gihnbm 
i` [a_ jli]ol_  ̂ l̀ig nb_ CCSEA l_acmn_l_^ [hcg[f \l__^_l 
Cb[el[\ilns Ehn_ljlcm_m Kife[n[ W_mn B_ha[f, Ih^c[ q_l_ 
om_^ `il nb_ mno ŝ. R[nm q_l_ l_n[ch_  ̂ ch [h [cl-]ih^cncih_  ̂
liig [n 25°C ± 2°C qcnb [ 12b fcabn/ [̂le ]s]f_ qcnb fcabnm iff 
[n 19:00 b [h  ̂ acp_h l̀__ []]_mm ni `ii^ (Aglon j_ff_n ^c_n, 
Pl[h[p Aali Ih ômnlc_m Ln^., Poh_, Ih^c[) [ĥ  n[j q[n_l  ad 
libitum. Tb_ _hncl_ [hcg[f _rj_lcg_hn q[m ][llc_  ̂ion oh^_l 
bsac_hc] ]ih^cncihm.   

Toxc]cty stu ŷ [n  ̂s_l_]tcon o  ̀^os_ 

A]on_ nirc]cns i` nbcm jf[hn q[m l_jiln_^ ni \_ - 2.2 a/ea `il 
gc]_ [h^ 11.2 a/ea `il l[nm *11+. Ih []]il^[h]_ qcnb nb_ IAEC 
l_]igg_h [̂ncih ni [pic  ̂ ^ojfc][ncih i  ̀ mno^c_m, []on_ 
nirc]cns mno^c_m q_l_ hin j_l`ilg_^, [h  ̂ nqi îm_m i` 250 
[h  ̂500 µL/ea q_l_ om_  ̂ch nb_ jl_m_hn mno ŝ. 

Antc _̂pr_ss[nt A]tcvcty 

Experimental protocol and treatment schedule 

Aff [hcg[fm q_l_ ^cpĉ _  ̂ chni `iol aliojm, _[]b alioj 

https://horizonepublishing.com/journals/index.php/TCB/index
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5351239/?report=printable#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5351239/?report=printable#ref12
https://preadmet.webservice.bmdrc.org/adme/
https://preadmet.webservice.bmdrc.org/adme/
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]ihn[chcha 6 [hcg[fm. Tb_ p_bc]f_m [h^ l̂oam q_l_ 
[^gchcmn_l_^ ih_ biol jlcil ni nb_ _rj_lcg_hn.   

Glioj I -  m_lpcha [m nb_ hilg[f ]ihnlif alioj qbc]b 
l_]_cp_̂  m[fch_ mifoncih 10 gf/ea \.q.  

Glioj II -  m_lpcha [m nb_ mn[h [̂l  ̂ alioj l_]_cp_  ̂ m_f_acfch_ 
0.2 ga/ea \.q.   

Glioj III -  l_]_cp_^ AGEO 250µf/ea \.q.   

Glioj IV  -  l_]_cp_  ̂AGEO 500 µf/ea \.q. 

B_b[vcor[l T_sts  

Tb_ T[cf Somj_hmcih T_mn (TST) [h^ nb_ Fil]_  ̂ Sqcggcha 
T_mn (FST), q_l_ j_l`ilg_  ̂ ni [mm_mm ^_jl_mmcp_-fce_ 
\_b[pcilm ̀ il 2 [̂sm. 

For]_  ̂swcmmcna t_st (FST)  

Fil nb_ _r_]oncih i` `il]_̂  mqcggcha n_mn (FST), Ahcg[fm 
q_l_ `il]_  ̂ ni mqcg ch [h ij_h ]sfch l̂c][f []lsfc] af[mm 
]ihn[ch_l (^c[g_n_l 20 ]g, b_cabn 30 ]g) ]ihn[chcha 22 ]g 
i` q[n_l [n 27±2°C. Tl_[ng_hn q[m acp_h ih_ biol jlcil ni 
nb_ chp_mnca[ncih [m l_jiln_  ̂ ch nb_ _rj_lcg_hn[f ^_mcah. Aff 
[hcg[fm q_l_ `il]_  ̂ ni mqcg `il 10 gchon_m [h  ̂ nb_ 
^ol[ncih i` cggi\cfcns q[m hinc]_^ [ĥ  g_[mol_  ̂ ^olcha 
nb_ `ch[f 5 gchon_m chn_lp[f i  ̀ nb_ n_mn. E[]b [hcg[f q[m 
]ihmc^_l_  ̂ cggi\cf_ qb_h cn mnijj_  ̂ mnloaafcha [ĥ  mq[g 
gincihf_mm ch nb_ q[n_l, ihfs g[echa nb_ gip_g_hnm ni 
e__j cnm b_[^ [\ip_ q[n_l. A ^_]fch_ ch nb_ ôl[ncih i  ̀
cggi\cfcns cĥ c][n_m [h [hnc^_jl_mm[hn-fce_ _ff_]n.  (12). 

T[cl Susp_nscon T_st (TST)  

Tb_ TST om_^ ch nbcm _rj_lcg_hn q[m j_l`ilg_  ̂ [m j_l nb_ 
jli]_^ol_ i  ̀ M[hh[h _n [f. 2015 (12); qcnb mfcabn 
gi^c̀ c][ncih. Tl_[ng_hn q[m acp_h ih_ biol \_`il_ nb_ 
mno^s [m ^_m]lc\_  ̂ \s _rj_lcg_hn[f ^_mcah. Tb_ l[nm q_l_ 
momj_h^_^ l̀ig nb_ _ â_ i` nb_ n[\f_, [\ion 40 ]g [\ip_ 
nb_ `fiil \s g_[hm i  ̀[h [^b_mcp_ n[j_ jf[]_  ̂[lioh  ̂1 ]g 
`lig nb_ ncj i` nb_ n[cf. Tb_ _hncl_ ^ol[ncih i  ̀ cggi\cfcns 
ch^o]_  ̂\s n[cf momj_hmcih q[m l_]il^_  ̂ ^olcha 10 gchon_m 
i` nb_ 15 gchon_m j_lci^. Tb_ [hcg[f q[m ]ihmc^_l_̂  ni \_ 
cggi\cf_ qb_h cn mbiq_  ̂ hi gip_g_hn i  ̀ nb_ \i^s, 
b[ha_  ̂j[mmcp_fs [h  ̂]igjf_n_fs gincihf_mm. 

Hcstop[tboloac][l [n[lyscs 

Aft_l nb_ \_b[pcil[f n_mn, nb_ [hcg[fm q_l_ `[mn_^ ip_lhcabn 
`il [\ion 12 biolm ih nb_ f[mn ^[s i  ̀ _rj_lcg_hn[f gi^_f 
\_`il_ nb_ ch ô]ncih i  ̀[h[_mnb_mc[. Tb_ l[nm q_l_ m[]lc̀ c]_  ̂
oh^_l [h[_mnb_nc] ]ih^cncih [h  ̂ nb_ qbif_ \l[chm q_l_ 
koc]efs ]iff_]n_  ̂ [h  ̂ nb_ ]_l_\l[f ]iln_r q[m cmif[n_  ̂ l̀ig 
nb_ qbif_ \l[ch nb_h jimn-`cr_^ qcnb 10% `ilg[fch `il             
7 ^[sm, ]f_[l_^, ^_bs l̂[n_^, [ĥ  `cr_  ̂ ch j[l[ffch `iffiqcha 
lionch_ bcmnifiac][f jl[]nc]_m. Tb_ n_mn m[gjf_m q_l_ mfc]_  ̂
ch nb_ l̀ihn[f jf[h_ ch 5 μM ]ihm_]oncp_ m_]ncihm [ĥ  nb_ 
]iln_r l_acih q[m mo\d_]n_^ ni bcmnij[nbifiac][f mnô c_m.  

St[tcstc][l [n[lyscs 

Gl[jb j[  ̂ jlcmg p_lmcih 9.5.1 q[m om_^ ni ]ih^o]n nb_ 
mn[ncmnc][f [h[fsmcm. D[n[ b[m \__h jl_m_hn_̂  [m M_[h±SD. 
Tb_ nqi-q[s ANOVA gi^_f qcnb Toe_s’m gofncjf_ 
]igj[lcmihm n_mn q[m om_^ ni _r[gch_ nb_ [̂n[ i` FST [h  ̂
TST gi^_fm.  

 

R_sults 

GC-MS An[lyscs o  ̀tb_ Ess_ntc[l Ocl 

Tb_ GC-MS chp_mnca[ncih i` AGEO l_p_[f_^ nb[n nb_ g[ch 
]igjioh^m q_l_ c^_hnc`c_^ [m [fjb[ jb_ff[ĥ l_h_ (RT: 
5.03 gch; MW: 136), α-jch_h_ (RT: 5.22gch; MW: 136), 
][gjb_h_ (RT: 5.63 gch; MW: 136), m[\ch_h_ (RT: 6.20 gch; 
MW: 136), \_n[ jb_ff[h^l_h_ (RT: 6.36 gch; MW: 136), -̂
fcgih_h_ (RT: 7.89 gch; MW: 136), j ]sg_h_ (RT: 7.74 gch; 
MW: 134), 1,8 ]ch_if_ (RT: 8.0 gch; MW: 154), \_n[.-S_fch_h_ 
(RT: 24.53 gch; MW: 204), [h^ t-fcaomncfc^_ (RT: 31.29 gch; 
MW: 190).  (Fca. 1). 

In silico stu^c_s 

Umcha [h [onig[n_^ [h  ̂ pclno[f m]l__hcha jlial[gg_ 
][ff_^ AoniDi]e, nb_ `off chn_lgif_]of[l chn_l[]ncihm 
\_nq__h nb_ fca[h  ̂ [h  ̂ nb_ n[la_n jlin_ch (Fca, 2) q_l_ 
^_n_lgch_^. 

 Fcaol_ 3A mbiqm nb[n [fjb[ jb_ff[h^l_h_ ][h 
chn_l[]n qcnb ALA03, VAL305, ASN204, PRO302, LEU61 
l_mc^o_m, fcgih_h_ ][h chn_l[]n qcnb ALA63, PHE268, 
GLY462, GLY269, ILE301, LEU306, PRO271, CYS270, [h  ̂

Fca. 1. GC-MS al[jb i` AGEO  

Fca. 2. 3D mnlo]nol_ i` MAO-N-D3 (PDB: 2ppf) 
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VAL305 (Fca. 3B) [h  ̂t-fcaomncfc^_ ][h chn_l[]n qcnb VAL305, 
PRO11, CYS 270, GLY269, GLU62, PHE268, ALA54 (Fca.3C) 
qb_l_[m mn[h [̂l^ l̂oa m_f_acfch_ ][h `ilg bŝ lia_h 
\ih^cha qcnb ARG57, SER458, ER450, PHE409, ILL46, [h  ̂
ALA463 (Fca. 3D) l_mc^o_m ch nb_ []ncp_ mcn_ i  ̀
gihi[gchirc [̂m_ chbc\cnil. Tb_ \ch^cha [ffchcns i  ̀ [fjb[ 
jb_ff[h^l_h_, fcgih_h_, t-fcaomncfc^_ [h  ̂ m_f_acfch_ q[m 
`ioh  ̂ ni \_ -6.6 e][f/gif, -6.9 e][f/gif, -6.5 e][f/gif [h  ̂  
-7.0 e][f/gif l_mj_]ncp_fs.  

Pr_^c]tcon o  ̀ADME & Pbysc]o]b_mc][l Prop_rtc_s: Sqcmm 
ADME niif 2.0 q[m [jjfc_^ ni jl_^c]n nb_ jbsmc]i]b_gc][f 
jlij_lnc_m i  ̀ nb_ [fjb[ jb_ff[h^l_h_, fcgih_h_, t-
fcaomncfc^_ [m q_ff [m mn[h [̂l^ l̂oa m_f_acfch_. Aff `iol 
]igjioh^m j[mm Lcjchmec’m f[q i  ̀ `cp_ qcnb t_li pcif[ncih. 
Tb_ l[^com i  ̀ p[lciom jbsmc]i]b_gc][f j[l[g_n_lm 
(mifo\cfcns: fia S<6; fcjijbcfc]cns: XLOGP3 \_nq__h -0.7 [h  ̂
+5.0; jif[lcns: TPSA 20-130 Å2; mct_: MW 150-500 a/gif; 
`f_rc\cfcns: lin[n[\f_ \ih^m >9; m[nol[ncih: l̀[]ncih i  ̀ mj3-
bs\lc^ct_^ ][l\ihm ch mj3>0.25) `i]omcha il[f 
\ci[p[cf[\cfcns qbc]b q[m l_jl_m_hn_^ \s nb_ jche-
]ifiol_  ̂[l_[ ch \ci[p[cf[\cfcns l[ [̂l (Fcaol_ 4). Tb_ l[^[l 
jfin mbiqm nb[n [ff ]igjioh^m ^cmjf[s [ \ci[p[cf[\cfcns 
m]il_ i` [lioh  ̂ 0.55 [h^ `[ff qcnbch [h ijncg[f l[ha_ i  ̀
nb_ [\ip_ jbsmc]i]b_gc][f jlij_lnc_m qbc]b cm cĥ c][ncp_ 
i` nb_ l̂oa fce_ \_b[pciol i  ̀nb_m_ ]igjioh^m.  Pl_^c]ncih 
`il nb_ ADME/jb[lg[]iech_nc] jlij_lnc_m i` [ff nb_ 
]igjioh^m b[m \__h ][llc_^ ion qbc]b mbiqm nb[n [ff nb_ 
gif_]of_m q_l_ [\f_ ni j[mm nb_ \fii -̂\l[ch \[llc_l (BBB). 
Tb_ jl_^c]ncihm `il nb_ j[mmcp_ BBB j_lg_[ncih [h  ̂ GIT 
[\miljncih [l_ ^cmjf[s_^ nia_nb_l ch nb_ BOILED-Eaa 
^c[al[g.  Agiha nb_m_ `iol gif_]of_m, ihfs t-fcaomncfc^_ 
[h^ m_f_acfch_ [l_ [\f_ ni chbc\cn nb_ ]sni]blig_ P450 
(CYP1A2) qbcf_ chbc\cncih i  ̀ ]sni]blig_ P450 (CYP2C19) 
q[m hin mbiqh \s [hs gif_]of_.  

Fca. 3. Ihn_l[]ncih & moj_lcgjim_  ̂mnlo]nol_ i` (3A) [fjb[ jb_ff[ĥ l_h_; 
(3B) fcgih_h_; (3C) t-fcaomncfc^_; (3D) m_f_acfch_ 

Fca. 4. Bci[p[cf[\cfcns l[^[l jfinm `il jl_^c]ncih i` jbsmci]b_gc][f j[l[g_n_lm i  ̀(A) [fjb[-jb_ff[h^l_h_, (B) fcgih_h_, (C) t- fcaomncfc^_ [h  ̂
(D) m_f_acfch_. Tb_ \icf_^ _aa jfin ^cmjf[sm ]igj[l[ncp_ ch^c][ncih i` BBB j_lg_[ncih [\cfcns [h^ [\miljncih i` [\ip_ ]igjioh m̂ 

https://horizonepublishing.com/journals/index.php/TCB/index
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Antc _̂pr_ss[nt []tcvcty: Tb_ [hnc^_jl_mm[hn _ff_]nm i  ̀
AGEO (250 [h^ 500 µf/ea) [h  ̂ m_f_acfch_ (0.2 ga/ea) q_l_ 
_r[gch_̂  \s i\m_lpcha nb_ p[lc[ncihm ch nb_ ôl[ncih i  ̀
cggi\cfcns ch nb_ nqi gi^_fm: FST [h^ TST. Binb, ch nb_ TST 
[h  ̂ FST, AGEO 250 [h  ̂ 500 µf/ea, j.i. mbiqm [ mcahc̀ c][hn 
l_^o]ncih (j<0.01) ch nb_ cggi\cfcns j_lci  ̂qb_h ]igj[l_  ̂
ni ]ihnlif alioj [hcg[fm nb[n l_]_cp_^ ihfs nb_ m[fch_ 
mifoncih. Tb_ l_mofnm [l_ ̂ _jc]n_  ̂ch T[\f_ 1. 

Hcstop[tboloac][l [n[lyscs: Fca.5 mbiqm jbinigc]lial[jbm i  ̀
nb_ m_]ncih i  ̀ nb_ \l[ch i  ̀]ihnlif [h  ̂ nl_[n_  ̂aliojm [hcg[fm. 
Ih nb_ ]ihnlif alioj l[n’m \l[ch m_]ncih, hilg[f ]fim_fs j[]e_  ̂
jsl[gĉ [f ]_ffm q_l_ hinc]_̂  qcnb h[nol[f [l]bcn_]nol_ (5A). 
Ahcg[f aliojm nl_[n_  ̂ qcnb nb_ mn[h [̂l^ l̂oa S_f_acfch_ 
(0.2ga/ea) mbiq _̂hn[n_ aslom ]igjim_  ̂ i  ̀ al[hof[l ]_ffm 
qcnb bcab h_olih[f ^_hmcns (5B) qb_l_[m [hcg[fm nl_[n_  ̂ qcnb 
AGEO 500 µf/ea (5D) _rbc\cn mcahc c̀][hn h_olijlin_]ncih [m 
]ih̀ clg_  ̂ \s [h ch]l_[m_ ch nb_ hog\_l i` pc[\f_ jsl[gĉ [f 
]_ffm qcnb bcab h_olih[f _̂hmcns qbcf_ ch ][m_ i  ̀ nb_ [hcg[f 
alioj nl_[n_̂  qcnb AGEO 250 µf/ea, `_q mblohe_h ^__jfs 
mn[ch_̂  jsl[gc [̂f ]_ffm qcnb gcf  ̂ ch c̀fnl[ncih i` \[mijbcfc] 
]snijf[mg b[p_ \__h i\m_lp_̂  (5C). 

Dcs]usscon 

D_jl_mmcih cm [ ]lo]c[f jms]bc[nlc] ^cmil^_l nb[n ^cl_]nfs 
ch`fo_h]_m nb_ ko[fcns i` fc`_ [h^ mi]c[f l_f[ncihmbcjm i` nb_ 
ch^cpc^o[f. Wb_h nb_ mcahm [h^ msgjnigm [l_ p_ls m_p_l_, 
g[dil ^_jl_mmcih cm momj_]n_^ (13). Tb_ g[ch jli\f_g ch 
nb_ m]l__hcha `il hip_f [hnc^_jl_mm[hn _ff_]n cm 
_mn[\fcmbcha [ p[fc^ [hcg[f gi^_f ][j[\f_ i` moffc]c_hnfs 
[h^ []]ol[n_fs c^_hnc`scha p[lciom ^_jl_mmcp_ nl_[ng_hnm 

qcnbion ]iggcnncha _llilm il igcmmcihm. Ih nb[n chmn[h]_, 
nb_ `il]_  ̂ mqcggcha [ĥ  n[cf momj_hmcih n_mnm [l_ 
a_h_l[ffs [^ijn_^ \_b[pciol[f gi^_fm `il [mm_mmcha 
[hnc^_jl_mm[hn []ncpcns. Tb_ ^cmnch]ncp_ \_b[pciol 
_p[fo[n_  ̂ ch nb_m_ n_mnm, n_lg_  ̂ cggi\cfcns, cm ^__g_^ ni 
cgcn[n_ \_b[pciol[f ^_mj[cl mcgcf[l ni nb[n i\m_lp_^ ch 
bog[h ^_jl_mmcih. Ahnc^_jl_mm[hnm [l_ ehiqh ni \_ [\f_ 
ni f_mm_h cggi\cfcns ncg_ ch li^_hnm (14). 

Ih nb_ jl_m_hn mno^s, nb_ [hnc^_jl_mm[hn-fce_ 
_ff_]n i  ̀ A. glauca _mm_hnc[f icf q[m chp_mnca[n_^ ch nb_ 
mnl_mm_^ l[nm pc[ \_b[pciol[f [h  ̂bcmnifiac][f [jjli[]b. Ti 
^_gihmnl[n_ \_b[pciol[f [jjli[]b, q_ [^ijn_^ nqi 
l_`_l_h]_ gi^_fm, TST [h  ̂ FST. Binb gi^_fm [l_ qc^_fs 
[^ijn_^ \_b[pciol[f gi^_fm `il _p[fo[ncha [hnc^_jl_mm[hn 
[]ncpcns. Dolcha nb_m_ \_b[pciol[f gi^_fm, l_]_hn mno^c_m 
`ioh  ̂ nb[n nb_l_ cm ^_]l_[m_^ afo]im_ g_n[\ifcmg ch nb_ 
il\cn[f [h^ chmof[l ]ilnc]_m, bcjji][gjom [h^ ch̀ _lcil 
]iffc]ofc qbcf_ [h ch]l_[m_^ nl[]_l ojn[e_ q[m i\m_lp_^ ch 
nb_ ]_l_\_ffog [h  ̂ mnlc[nog (15-16). Mil_ip_l, cn cm q_ff 
_mn[\fcmb_^ nb[n m_p_l[f [hnc^_jl_mm[hn g_^c]ch_m ][h 
l_^o]_ cggi\cfcns j_lci  ̂ ch li^_hnm. AGEO ][om_^ [ 
mcahc`c][hn ^_]l_[m_ ch cggi\cfcns j_lci  ̂ [n ^im_m i  ̀ 250 
[h^ 500 µf/ea ch nb_ l[nm.   

Sno^c_m ih gif_]of[l î]echa [l_ l̀_ko_hnfs om_  ̂
ni jl_^c]n fca[h -̂n[la_n chn_l[]ncihm [h^ ni \_nn_l 
oh^_lmn[h  ̂ n[la_nm-mj_]c`c] [cfg_hnm [h^ \cifiac][f 
[]ncihm i  ̀ h[nol[f jli ô]nm. A^^cncih[ffs, cn jlipc^_m gil_ 
fcabn ih jli\[\f_ gi^_m i  ̀ []ncih [h  ̂ \ch^cha n[]nc]m 
chmc^_ nb_ \ch^cha ji]e_nm i` p[lciom jlin_chm. Tb_l_̀ il_, 
^i]echa mno^c_m q_l_ j_l`ilg_  ̂ qcnb g[dil \ci[]ncp_ 
gif_]of_m jl_m_hn ch  AGEO [a[chmn nb_ gif_]of[l n[la_n 
(MAO-N-D3). Tb_ \_mn ^i]echa jim_ _rbc\cn_^ \s fcgih_h_ 
[m cn ][h `ilg bs l̂ia_h \iĥ m qcnb ALA63, PHE268, 
GLY462, GLY269, ILE301, LEU306, PRO271, CYS270, [h  ̂
VAL305 l_mc^o_m ch nb_ []ncp_ mcn_ qcnb ^i]echa _h_las i  ̀    
-6.9 e][f/gif. Cihn_gjil[ls l_m_[l]b `i]om_m ih ^loam 
nb[n n[la_nm-mj_]c`c] [cfg_hnm. Tbioab nb_ [hnc^_jl_mm[hn 
]igj_n_h]_ i  ̀AGEO cm l_hiqh nb_l_ cm [ h__^ ni c^_hnc`s 
nb_ jbsni]igjioh^m nb[n ][h `ilnc`s cn [m [ \l[ch l̂oa ni 
]igj_n_ qcnb \fii^ \l[ch \[llc_l. Ih ADMET [h[fsmcm, nb_ 
l[ [̂l ^c[al[g mbiqm nb[n [ff ]igjioh^m ^cmjf[s 
\ci[p[cf[\cfcns m]il_m [h^ ch^c][n_m jb[lg[]iech_nc] 
jlij_lnc_m i  ̀ ]igjioh^m qbc]b mbiqm nb[n [ff nb_ 
gif_]of_m q_l_ [\f_ ni j[mm nb_ \fii -̂\l[ch \[llc_l (BBB). 

S_p_l[f mno^c_m b[p_ _h îlm_  ̂Aha_fc][ jf[hn [m [ 
jin_hnc[f h_olijlin_]n[hn nblioab p[lciom in vivo gi^_fm 
(17); \on nb_ jl_m_hn qile jlip_m cnm ^o[f lif_ ch []ncp_ 
[a[chmn ^_jl_mmcih [h^ \sj[mm_m nb_ \fii  ̂ \l[ch \[llc_l. 
Cihp_lm_fs, nb_ _ff_]ncp_h_mm i` mj_]c`c] jbsni]igjioh^m 
b[p_ \__h p[fc^[n_^ ch nbcm qile qcnb \inb in silico [h  ̂
ADMET [h[fsmcm. 

Tb_  A. glauca jf[hn ]ihn[chm p[lciom ][n_ailc_m i` 
jbsni]b_gc][fm [h^ cnm icf cm lc]b ch _ff_]ncp_ ]igjih_hnm 
fce_ [fjb[ jb_ff[h l̂_h_, t-fcaomncfc^_, fcgih_h_, \_n[ 
jb_ff[h^l_h_, α-jch_h_, β-jch_h_, C[l_h_, Cch_if_, α-
bogof_h_ [h  ̂ nb_m_ ]igjioh^m ]ihnlc\on_ jimcncp_fs ni 
nb_ [hnc^_jl_mm[hn []ncpcns nblioab h_olijlin_]ncp_, [hnc-
h_olih[f [jijnimcm, [hnc-ch`f[gg[nils, cgjlipcha 
gcni]biĥ lc[f ^sm`oh]ncih, b[pcha [hnc-irc [̂hn _ff_]nm, 

Tr_[tm_nt/ 
Group 

Dos_ FST cmmo\clcty 
tcm_ (s_]) 

TST cmmo\clcty 
tcm_ (s_]) 

Cihnlif - 231.4±0.55 323.8±0.38 

S_f_acfch_ 0.2 ga /ea 213.6±0.65* 249±0.28* 

AGEO 250µf/ea 153.6±0.31* 173.4±0.16* 

AGEO 500µf/ea 192±0.49* 213±0.90* 

T[\l_ 1. Eff_]n i` AGEO ih cggi\cfcns ncg_ ch FST [h^ TST 

V[fo_m [l_ _rjl_mm_^ [m g_[h ±SD; (h=6), *j<0.01 ]igj[l_^ qcnb 
nb_ ]ihnlif alioj. 

Fca. 5. Pbinigc]lial[jbm i` bcmnij[nbifias i` nb_ \l[ch 
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l_aof[ncha [onijb[as, l_aof[ncha aon `fil[ [h  ̂
mnl_hanb_hcha nb_ ]_hnl[f ]bifch_lac] msmn_g (18-20) 
mbiqcha  nb_ gofnc]igjih_hn [h^ gofnc-n[la_n _ff_]n i  ̀
AGEO.  

 

Con]luscon 

Ih nb_ jl_m_hn mno^s, q_ b[p_ l_jiln_^ _pc^_h]_ ch^c][ncha 
[h [hnc^_jl_mm[hn-fce_ _ff_]n i` AGEO ch ]f[mmc] FST [h  ̂
TST gi^_fm i` ^_jl_mmcih nb[n mbiq_^ mcahc`c][hn 
[hnc^_jl_mm[hn-fce_ []ncpcns ]igj[l[\f_ ni nb_ mn[h^[l  ̂
^loa S_f_acfch_. In silico [h  ̂ ADMET [h[fsmcm jlipc^_m 
jl_^c]n_^ \cifiac][f n[la_nm pct. MOA-N-D3 [h  ̂
jb[lg[]iech_nc] j[l[g_n_lm l_mjihmc\f_ `il [g_fcil[ncih 
i` ^_jl_mmcih. Folnb_l _rb[omncp_ chp_mnca[ncih cm h__^_^ 
`il nb_ c^_hnc`c][ncih i  ̀ nb_ []ncp_ ]igjioĥ m ch A. glauca 
icf qcnb [hnc^_jl_mm[hn-fce_ _ff_]nm ]fchc][ffs. 

 

Autbors' ]ontrc\utcons 

Aff nb_ _rj_lcg_hnm q_l_ ][llc_^ ion \s PM [h^ SBM. NG 
][llc_  ̂ ion in silico [h  ̂ ADME [h[fsmcm, M[hom]lcjn cm 
^l[ft_^ \s SBM. PM j_l`ilg_^ nb_ mn[ncmnc][f [h[fsmcm. Aff 
[onbilm l_[  ̂[h^ [jjlip_^ nb_ `ch[f g[hom]lcjn. 

 

Complc[n]_ wctb _tbc][l st[n^[r^s 

Con`lc]t o  ̀ cnt_r_st: Aonbilm ^i hin b[p_ [hs ]ih̀ fc]n i  ̀
chn_l_mnm ni ^_]f[l_. 

Etbc][l cssu_s: “Nih_”. 
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E â_q). Ihn  Asol M_^ J. 2020; Ap[cf[\f_ l̀ig: bnnj://
qqq.c[gd.ch/jimnm/cg[a_m/ojfi[ /̂4508_4515.ĵ  ̀
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14. M[ JC, Zb[ha HL, Ho[ha HP, _n [f. Ahnĉ _jl_mm[hn-fce_ _ff_]nm ì  
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