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Around 15% of latin american adult population suffers from biliary lithiasis.

Prevalence (%) Number of
Continent Population Overall | Female | Male participants (n) Study
South America
Mapuche Indians 404 12.6 Covarrubias 1984
[18]
Argentina 219 250 18.2 1875 Palermo 2013 [19]
Peru 14.3 16.0 10.7 1534 Moro 2000 [20]
Chile 28.0 374 14.5 1699 Covarrubias 1995
[21]
Uruguay 10.4 - - 693 Cohen 1992 [22]
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Fig.3.1 Prevalence of gallstone disease
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Bile crystallizes when there is an imbalance  in the amount of its components,
forming gallstones.
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FXR receptor modulates yellow stones and
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Conformations of FXR receptor
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Image taken from:  Merk, D., 2019, fig 3. https://doi.org/10.1038/s41467  -019-10853-2
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From 9% to 14% of compounds had Hepatic active biological properties
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Diversity of compounds with hepato -active biological response
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Afinity Energy (kcal/mol)
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Energetic distribution of compounds per dataset for the FXR receptor

database sets vs antagonist
conformation FXR
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Top 10 potential phytochemical agonists

FXR in FXR in partial FXR in FXR agonistic
agonistic agonistic antagonistic B-glucuronidase conft;::ahnn
Phytochemical conformation conformation conformation B-glucuronidase
Mean AE Mean AE Mean AE Mean AE Sum of AE
(kcal/mol) (kcal/mol) (kcal/mol) (kcal/mol) (kcal/maol)
CDCA -11.5 -9 -8.3 -7.5 -19.0
1 NuBBE_1313 8.6 -8.1 -8.2 -85 -18.1
2 SISTEMATX_15470 96 -9 -8.7 -8.2 -17.8
3 SISTEMATX_549 -8.9 -6.9 -8.1 -8.6 -17.5
4 SISTEMATX_16776 -9.8 -73 -8 -7.6 -17.4
5 FQNP354 95 -6.9 -T8 -78 -17.4
6 SISTEMATX_13206 96 -TT -8.8 -TT 173
T SISTEMATX_ 14687 93 -55 -6 -7.5 -17.2
8 FQWNP103 -89 -8.1 -85 -8.3 172
9 SISTEMATX_17444 9.0 -2.1 8.7 -8.2 -17.2
10 SISTEMATX_ 14474 -8.7 -4.5 -8.1 -8.5 172
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Top 10 potential phytochemical as  partial agonists

FXR in FXR in partial FXR in EXR agonistic
agonistic agonistic antagonistic B-glucuronidase cnnfﬂrmga'itiun and
Phytochemical conformation | conformation conformation .
B-glucuronidase
Mean AE Mean AE Mean AE Mean AE sum of AE
(kcal/mol) (kcal/mol) (kcalimoal) (kcal/mol) (kcal/mol)
DMA1T5 -8.7 -8.9 -3.5 -8.1 -17.0
1 SISTEMATX_14736 -5.3 -56 =51 -9 -18.6
2 SISTEMATX_15108 -6.2 -8.5 -8.3 -85 -18.0
3 SISTEMATX_15178 -6.4 -8.6 -3.5 -8.9 -17.5
4 SISTEMATX_15255 -9 -10 -3.3 -7.4d -17.4
5 SISTEMATX_15370 -7.8 -84 -TT -8.7 -171
6 SISTEMATX_14651 -8.6 -9 -3.1 -7.9 -16.9
T NuBBE_1305 -8.7 -8.8 -3.2 -8.1 -16.9
8 NuBBE_2395 -8.6 -8.6 -3.4 -8.2 -16.9
9 NuBBE_1323 -8.4 -8.6 -3.4 -8.2 -16.8
10 SISTEMATX_16701 -8.6 -52 -7a -7.4 -16.6
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derivatives as agonists/partial agonists

FXR in FXR in partial FXR in FXR agonistic
agonistic agonistic antagonistic B-glucuronidase |conformation and
Class Derivative ID | conformation conformation conformation B-glucuronidase
Mean AE Mean AE Mean AE Mean AE Sum of AE
(kcal/maol) (kcal/mol) (kcal/mol) (kcal/mol) (kcal/mol)
CDOCA -11.5 -6.9 -8.3 -1k -18.0
A 23 -9.80 -5.43 -8.70 -8.98 -18.8
Potential A -10.00 -7.70 -7.90 -853 -185
FXR agonist A 37 9.33 -8.10 -8.70 -8.71 -18.0
A8 -9.20 -7.20 -8.20 -8.20 -17.4
A_85 -9.03 -7.23 -8.50 -8.26 -17.3
OM175 8.7 -89 -8.5 -8.1 -17.0
: A TS -4.70 -10.20 -8.30 -9.07 -19.3
Potential
agonist A_Bh -9.03 -943 -8.80 -9.09 -185
A_83 -6.20 -9.40 -8.73 -8.78 -18.2
A 10 -6.80 -5.10 -8.70 -8.87 -18.0
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Ligand efficiency table of the phytochemical

agonists/partial agonists

derivatives as potential

Derivative ID

Name_File

Potential FXR
agonist

A 31
A 23
A_37
A S
A_85

Potential FXR
partial agonist

A_79

A 14

A_65
A_83
A_10

.y e aE| N MMIPB(GB)SA (kcalimol)
(kcal/mol) (kcal/mol) PE4 GB&
262
98  GSTE-08 035 1854 390
95  109E-07 034 1821 3797 4315
92 181E07 038 2047 361 2924 4249
9 254E-07 032 1720 334 4385 4844
039 2062 281 -47.94 4978
100 469E-08 3627 2966
94  129E-07 036 1955 476 3971 4372
94 129E-07 035 1865 350 | 5142 | 5324 |
91 214E-07 040 2115 348 42 41 4434
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Pharmacokinetics of Top 10 derivatives

Absorption Distribution Metabolism Excretion

Class D’";’:"“ Hiee | Pep | Caco2 |, oop [CEbEr: | vo |cypia2 cypacts cypace cvpae CYPaAd {ml_fn';i k| T2
Inhibitor | (nmisec) C blood)| (/K@) | inhibitor inhibitor inhibitor inhibitor inhibitor | "™~ 7 (min)

A8 9848  Non 2206 | 8802 026 1742 | No No No No No 391 30883

Potential| A_23 9549  Non 2214 | 5736 001 1449 | No No No No No 253  397.06
FXR A_31 9533  Yes 2448 [ 9700 251 0938 | MNo No Yes No No 390 16663
agonist | p 37 8469 Non 2054 | 7676 002 0629 | MNo No No No No 097 45031
A_85 96.71 Non 1910 | 8441 001 1548 | No No No No No 231 46420

A_10 9477  Non 1284 | 4616 001 1358 | No No No No No 208 45267

Potential | 2 14 99.94 Non 057 | 7410 001 0532 No No No No No 1.17 314.20
p':f_f."; | Ass 9207 Non 1436 [ 8874 011 0419 | Yes No No No No 874 3321
agonist | A_T9 9800 Yes 2161 | 9594 007 0521 No No Yes No No 121  297.90
A_83 9624  Non 2138 [5982 002 139 | No No No No No 213 45440
15
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ol o ) . | Reproductive ] Skin Max. tolerated 'I'.P]rri!o_nnis h_linnuw

ass Derivative ID | Mutagenic | Tumarigenic Effective Irritant | hERG 1 | hERG Il Sensitisation dose toxicity toxicity (Log

inhibitor | inhibitor (log{mgMalday)) (log pogil) LC50)

A8 none none none none Mo No Mo 0229 0.285 1753

Potential A_23 nane none none none No Mo Na 0.51 0.285 1.738

FXR A3 nane none none none Nao No Na -0.659 0.655 -0.451

agonist A_37 naone none none none No No No 0.64 0.285 1.497

A_85 none none none none Mo MNo Mo 0.21 0.285 1.045

A_10 none none none none MNo Mo Mo -0.409 0.382 0.846

Potential A 14 none none none none Mo Yes Mo 0.509 0.286 2004

FXR partial A 65 none none none none Mo No MNa 0.943 0.285 -1.251

agonist A_TY nane none none none No No No 0.429 0.285 013

A_83 nane none none none Nao No Mo 1.125 0.285 0.995
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Reactivity index for the best derivatives in water
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2D, 3D interactions and NC| of the potential agonist A 31
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RESULTS

RMSD of the molecular dynamics of the potential agonist A 31
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Summary

1 From all compounds, only 10% (1200) presentes favourable biological hepatic
according to way2drug and molinspiration

1 PERUNPDB presents the highest diversity, although it was the smallest database
1 the SISTEMTIX database contains phytochemicals with an overall low affinity energy

1 top 10 potential natural products and top 5 derivatives come from SISTEMATX, NuBBE
and BIOFACQUIM

1 The compounds analyzed are stable in vacuum and water
1 Non polar interactions are more abundant in agonist.
1 The complex analyzed showed better stability than the ligand at 100 ns

21
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