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CURCUMIN - IMPROVEMENT OF ENDOMETRIQOSIS

Endometriosis, an estrogen-dependent inflammatory disease, is one of the most common
chronic gynecological disorders affecting women in reproductive age. It is characterized by the
presence of endometrial-like tissue outside the uterus. The exact pathophysiology of endometriosis
is not still well-known, but the immune system and inflammation have been considered as pivotal
factors in disease progression. Turmeric, an important spice all around the world, is obtained from
the rhizomes of Curcuma longa, a member of the Zingiberaceae family. It has been used in the
prevention and treatment of many diseases since ancient times. Curcumin (figure 1) is the principal
polyphenol isolated from turmeric. Several evidences have shown the anti-inflammatory,
antioxidant, anti-tumor, anti-angiogenesis, and anti-metastatic activities of curcumin. In this
review, relevant articles on the effect of curcumin on endometriosis and possible molecular
mechanisms are discussed [1].
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Figure 1. Curcumin chemical structure

Curcumin is a bright yellow chemical produced by plants of the Curcuma longa species. It is
the principal curcuminoid of turmeric (Curcuma longa), a member of the ginger family,
Zingiberaceae. It is sold as a herbal supplement, cosmetics ingredient, food flavoring, and food
coloring. Chemically, curcumin is a diarylheptanoid, belonging to the group of curcuminoids, which
are phenolic pigments responsible for the yellow color of turmeric. Laboratory and clinical research
have not confirmed any medical use for curcumin. It is difficult to study because it is both unstable
and poorly bioavailable. It is unlikely to produce useful leads for drug development [2].

Curcumin becomes bright red when it nteracts electrostatically with phospholipid film [1,3].
Curcumin incorporates a seven carbon linker and three major functional groups: an o,p-unsaturated
B-diketone moiety and an aromatic O-methoxy-phenolic group. The aromatic ring systems, which are
phenols, are connected by two ao,B-unsaturated carbonyl groups. It is a diketone tautomer, existing
in enolic form in organic solvents and in keto form in water. The diketones form stable enols and are
readily deprotonated to form enolates; the o,-unsaturated carbonyl group is a good Michael acceptor
and undergoes nucleophilic addition because of its hydrophobic nature, curcumin is poorly soluble
in water. However, it is easily soluble in organic solvents. Curcumin is used as
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a complexometric indicator for boron. It reacts with boric acidto form a red-colored compound,
rosocyanine [3].

Plant biosynthesis starting with cinnamic acid is rare compared to the more common p-
coumaric acid. Only a few identified compounds, such as anigorufone and pinosylvin, build from
cinnamic acid. In the current study, the structure of Curcumin was modified to reveal the direction of
modification of a more promising compound by evaluating physicochemical parameters [4], skin
penetration and intestinal absorption[4], and toxicity [5]. In this work, it was found that compounds
3,10, 12-14, 16 showed the best parameters, unfortunately (T able 1). However, out of more than 16
possible modifications, one structure was identified (Figure 2).

Table 1 The results of the study of the assessment of physico-chemical parameters, the ability
to penetrate through the skin and be absorbed in the intestine, as well as toxicity

Brutto Molecular WLOG SILICOS Gl BBB Toxicity Bio

Weight P Absor|
Formula g é ) —IT P

@ Permeant availabi

g/mol lity
Log (S) Score

1 C26H560 384.72¢g 8.98 -9.21 551 Low No Irritant 0.55 0
2 C24H53BrOSi 465.679 7.55 -8.61 417 Low No Mutagenic 0.55 0
Irritant
3 C23H50F20 380.649 9.14 -8.13 6.33 Low No No 0.55 0
4 C10H40CIFOSi2 289.06g 4.42 -1.69 -5.82 High Yes Irritant 0.55 0
-+t
5 | C8H32CIOSi+++ | 216.95g 4.53 -4.67 -1.2 High Yes Irritant 0.55 0
+++++
6 C20H4604 349.57g 5.36 5.20 4.25 High Yes Irritant 0.55 0
7 C20H5002Si2 377.779g 4.92 -6.29 2.58 High Yes Irritant 0.55 0
8 C18H480 276.54¢g 7.05 -7.20 5.35 Low No Irritant 0.55 0
9 C18H4602 291.53¢g 6.17 -5.97 3.98 High No Irritant 0.55 0
10 C17H4502P 309.49¢g 6.76 -5.77 3.38 Low No No 0.55 0
11 C10H38CI302 292.73g 6.85 -6.42 5.01 Low No Mutagenic 0.55 0
Tumorigenic
Reproductive
Effective
12 C9H340 162.40g 5.55 -4.23 1.40 High No No 0.55 0
13 C7H33CI30 243.73g 7.21 -5.43 2.28 Low No No 0.55 0
14 C7H36CI20P2 270.22g 6.74 -4.55 1.50 Low No No 0.55 0
15 | C5H31CI20PSi2 270.39g 3.62 -4.20 -0.01 High Yes Irritant 0.55 0
16 C13H460 220.529 7.19 342 -6.23 Low No No 0.55 0
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Figure 2. modification of the Curcumin structure (compound 16)

REFERENCES LIST

1. Turmeric and Its Major Compound Curcumin on Health: Bioactive Effects and Safety
Profiles for Food, Pharmaceutical, Biotechnological and Medicinal Applications /. Sharifi-Rad J,
Rayess YE, Rizk AA, Sadaka C at all// Front Pharmacol. 2020 Vol 15;11, p 01021.

2. Jabczyk M, Nowak J, Hudzik B, Zubelewicz-Szkodzinska B. Curcumin in Metabolic
Health and Disease. Nutrients. 2021 Dec 11;13(12):4440

3. Abd Wahab NA, Lajis NH, Abas F, Othman I, Naidu R. Mechanism of Anti-Cancer
Activity of Curcumin on Androgen-Dependent and Androgen-Independent Prostate Cancer.
Nutrients. 2020 Mar 2;12(3):679.

4. SwissADME: a free web tool to evaluate pharmacokinetics, drug-likeness and medicinal
chemistry friendliness of small molecules. Sci. Rep. (2017) 7:42717.
5. Kumar, TV Ajay, S. Kabilan, and V. Parthasarathy. "Screening and toxicity risk assessment of
selected compounds to target cancer using QSAR and pharmacophore modelling.” international
journal of PharmTech Research 10.4 (2017): 219-224

Yymauenxo /.C., 3000y6au euwoi oceimu
opy2o2o (Mazicmepcvkoco) 0C8imMHbO2O

piens, 2 «xypc, Midchapoonuii esponeicokuil
yHigepcumem, m. Kuis, Ykpaina

DBipincoka KO. P., esuxnaoau  kagheopu
@dyHOAMEHMALHUX MA MEeOUKO- NPOPIIAKMULHUX
oucyuniin -~ MixcHapoOHo2o — €8PONEUCHKO2O
yuigepcumemy, m. Kuis, Yxpaina

HNOTEHIIAJ AIi KAPJIOMIOIHUTIB B KOHTEKCTI BUHUKHEHHS APUTMIN
I JIIi AHTUAPUTMITUKIB

Bcmyn: CepueBo-cyauHHI 3aXBOPIOBaHHS, a caMe IMIeMiuHa XBOpoOa cepIisl Ta IHCYJbT, €
OCHOBHHMMU MPUYMHAMU CMEPTHOCTI ¥ OHUMH 3 OCHOBHHUX (PaKTOPIB 1HBAIITHOCTI B YCHOMY CBITI.
Taki BrucHOBKH oTpuMani 3 nociimkenass GBD — Global Burden of Disease 3a 2019 pik. [Ipo6iemu
CEepLEBO-CYJUHHUX 3aXBOPIOBaHb MPOJOBXKYIOTh 3pOCTaTH MPOTATOM JECATHIIITH Maibke y BCIX
KpaiHax 13 cepeaHIiM 1 HU3BKMM pIBHEM J0XOAy. Bukimkae TtpuBory 1 Tod akrt, m1o
CTaHJAPTU30BaHUN 32 BIKOM MOKAa3HHMK CEPLIEBO-CYAMHHUX 3aXBOPIOBAHb MOYAB POCTU B JNESKHX
KpaiHax i3 BUCOKUM PiBHEM JIOXOY, [I¢ paHille BiH 3HWKyBaBcs[ 1 |. BusiBIieHHS BUIAIKiB cepiieBo-
CYIMHHHUX 3aXBOPIOBaHb Maike 1mojBoinocs 3 271 minbitona B 1990 pomi 1o 523 minbiionis y 2019
pOIIi, a KUIBKICTh CMEPTEH BiJl CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb HEYXMWJIBHO 30ibInyBanacs 3 12,1
Mminbitona B 1990 pomi no 18,6 minkitona y 2019 pomi. B YkpaiHi ceprieBo-cyIMHHI 3aXBOPIOBAHHS €
TOJIOBHOIO MPUYUHOIO CMEPTHOCTI HACEJICHHs. 3a UM ITOKa3HUKOM Hallla KpaiHa JIUIIAETCS OJTHUM
31 CBITOBHX JTiJIEPIB.

VY HanioHalbHOMY MaciuTadi CMEPTHICTh BiJ] CEpLEBO-CYIMHHHUX 3aXBOPIOBaHb 3a OCTaHHI 29
pOKiB 3pociia Maiixke Ha 8 %: mo 449 376 y 2019 porti i ckinamgae 64.3 % Bix 3arabHOT KUTBKOCTI
cmepreid, Toail sk y 1990 poui 3adikcyBamu 350 605 cmepreit BiJ ceplieBO-CYAMHHUX 3aXBOPIOBAHbD,
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