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OBJECTIVE

This study aims to determine the
effectiveness of compounds from
Carotenoid purple cabbage as
antihypertensive and
pharmacokinetic predictions.

BACKGROUND RESULTS AND DISCUSSION

1. Molecular Docking Validation

Anthocyanin

Vitamin

Polyphenol METHODOLOGY

Flavonoid Prediction of constituent
Interactions from purple cabbage f
with  eNOS enzyme using | Figure 1. Overlap of native ligand between
AutoDock Tools 1.5.6. Then, the | co-crystal (green) and re-docking (gray)

Antioxidant potency of constituents based on

. The docking parameter in this study was
Anti-inflammatory molecular (#ocl.qng was tgsted f.or declared valid because it has an RMSD of 3.077
pharmacokinetic properties with | A |t shows that the position of the native ligand

Antihypertensive
| algorithm protocol. superimposed was getting closer to the co-
eNOS enzyme crystal results (Jain and Nicholls, 2008).
® ® ] ] [ o o
2. Receptor-Ligands Interaction and 3. Prediction of Pharmacokinetic Properties
V i s u a l i Z ati O n Properties p-carotene Lutein a-carotene Cyanidin-3- Properties Quercetin a-tocopherol y-tocopherol
Ab - Properties diglucoside-5- Vitamin A Kaemferol .
sorption slucoside Absorption
Water solubility (log mol/L) 7.252 6.822 -7.39 Absorption Water solubility (log mol/L) 2.925 -6.901 -7.602
Amino Acid Residue Interactions Caco2 péﬂnﬁf?ilit}j (log Papp 1739 1951 1262 Water solubility (log mol/L) 288 6.415 304  Caco2 pgrmeaé:nilit}:' (log Papp 0229 1 345 | 458
jG in 107 em/s) Caco2 permeability (log Papp _1.604 1516 0.032 in 107 cm/s)
. e Intestinal absorption (human) - in 10 cm/s) ' ' o Intestinal absorption (human) e A -
; 90.393 89.781 92.061 17.207 782 04
E"—"'ml]ﬂundﬂ - Van der Waals Bonds {]{fﬂll'rm__f____ﬂu Ki {!!M} (%0 absorbed) Intestinal a}bsnrptinn (human) 0 92218 7499 (% absorbed) 17.20: 89.78 20.043
H‘ dl’ﬂgﬂﬂ Bonds I::HT[II:'I] h ﬂhi[‘-} o P-glycoprotein substrate No Yes No (%o absorbed) P-glycoprotein substrate Yes No No
g P P-glycoprotein I inhibitor No No No P-glycoprotein substrate Yes No Yes P_glycoprotein I inhibitor No No Ves
: g - P-glycoprotein [ inhibitor No No No : - - .
. P-glycoprotein II inhibit Y Y Yes &9 _aly N 5
Test ligands = 31:;1:..:.;: E: . i = = - P_glycoprotein II inhibitor No No No P :I}c?m? I? hibitor 0 Yes Ye
1stribution 1stribution
Distribution
- - - - : - "Dss log L7 202 -0.2 264 . "Dss log LY 55 v 132
Cyanidin-3-  Glud65, His463, Alad448, Serl(4. Asnd68, and -7.85 1770 E’% (hmfﬂ- fEhL kg?) 020 0.23 0264 1 VDss (human, log Like) 0263 05 1274 Fﬂ% thw’f;aﬂ- fEhL kg)} 1.559 0.709 0.73
. . — raction unboun LIThaf - raction unboun L1T1a1
diglucoside-  Aspd446, Metd66, and Aladds (Fu) 0 0 0 Fraction urosnd (human) 0276 0.066 0178 (Fu) 0.206 0 0
S-glucoside Trpl/6 BBB permeability (log PS) 0.92 0.215 0.945 BBB permeability (og PS) 1779 0.644 0939  BBB permeability (log PS) -1.098 0.876 0.739
_ _ CNS permeability (log PS) -1.074 -1.144 -1.094 CNS permeability (log PS) -5.754 2.036 2.228 CNS permeability (log PS) -3.065 -1.669 -1.669
u-carotene - Glud65 and Glndbd -7.94 1510 : . . |
Metabolism Metabolism Metabolism
~ CYP2D6 substrate N No No  CYP2D6 substrate N No No  CYPID6 substrate No No No
f-carotene - Glyl D% . Asp446. Asnd6s, 991 3421 CYP3A4 substrate Y Yes Yes CYP3A4 substrate N Yes No CYP3A4 substrate No Yes Yes
Alad4>, Glnded, Gludbs, CYP1A2 inhibitor N No No CYP1A2 inhibitor N Yes Yes CYP1A2 inhibitor Yes No No
P}_[E—152 and Gla77 CYP2C19 inhibitor N No No CYP2CI19 inhibitor N No No CYP2C19 inhibitor No Yes No
CYP2C9 inhibitor N No No CYP2C9 inhibitor N No No CYP2C9 inhibitor No No No
a-tocopherol - Glnd64, Glud65, Metd66. 518 29580 CYP2D6 inhibitor N No No  CYP2D6 inhibitor N No No CYP2D6 inhibitor No No No
and Glu77 CYP3A4 inhubitor N No No CYP3A4 inhibitor N No No  CYP3A4 inhibitor No No No
Excretion Excretion Excretion
v-tocopherol  Met466 Glnd464, Glu465. and  -5.94 44180 fotal elearance (log 1.061 0.924 0.947 Total clearance (log 0354 1531 0.477 Total clearance (log 0.499 0.794 0821
77 mL/min'kg) mL/min'kg) mlL/min'kg)
Ar gis Renal OCT2 substrate No No No Renal OCT?2 substrate N No No Renal OCT?2 substrate No No No
Toxicity Toxicity Toxicity
. . N . ) a e s A i Y \
Ascorbic acid  Trpd47., His463, and Glnd6d4, Glud6>, and -3 83 1570 AMES toxicity N No Yes  AMES toxicity No No N AMES toxicity No No No
TI'F?‘E Phedt? hER.G I inhibitor N No No hERG I inhibitor No No No hERG I inhibitor No No No
hERG II inhibitor Y Yes Yes  hERG II inhibitor Yes Yes No  {ERG II inhibitor No Yes Yes
Vitamin A Trpd47 and Alad4> Hizd63, Glndéd, Gludbs, -7.06 6630 Hepatotoxicity N No No Hepatotoxicity No Yes N Hepatotoxicity No No No
Metd66, Aspddd, and
Asznd68
Quercetin Metd66, Trpdd7. Trp76 Glud62,  Glnd6d. and 687 9290 | ADNET] predictions show that only a-carotene and vitamin A meet the
and Phed6? Hisd63 —

Comirel | Mot Hid6s ad Glags. Gmist ma  sso ssso | predictions of absorption (Caco2, 1.262 and 1.516 x 10-6 cm/s and intestinal
o e absorption, 92.0671 and 92.218%), distribution (BBB permeability, 0.945; 0.644),

Lutein - Glud46>, Glnd464, and -8.40 69527

Glu77 metabolism (cytochrome P450), excretion (total clearance, 1,531 log
| _ Reterenee Jganc mL/min/kg vitamin A only), and toxicity (vitamin A that is not toxic in AMES test).
Captoml Hizd63., Glnd6d., and Phed6?. Metd6d, and -4.02 1130000
Trpd47 Gludbs

Insilico molecular docking, results show that B-carotene,l CONCLUSION he carotenoid and vitamin group from purple cabbage have

lutein, and a-carotene (carotenoid group), as well as cyanidin- the potentia_ to be antihypertensive.
3-diglucoside-5-glucoside (anthocyanin group), have very high

binding affinities with AG (kcal/mol) and Ki values (nM), -9.91;
54.21, -8.40, 69527, -7.94; 1510, and -7.85, 1770, Jain, A. N., and Nicholls, A. (2008). Recommendations for evaluation

respectively compared to captopril (-4.02; 1130000) as a drug.| pEFFRENCES of computational methods. Journal of Computer-Aided Molecular
The purple color caused by this group of compounds is helpful

for therapeutic effects, such as degenerative diseases. Design, 22(3-4),133-139.
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