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1  Introduction

Phenolic molecules are ubiquitously distributed chemi-
cals recorded in most plant tissues, including vegetables 
and fruits. They are metabolite factors synthesized through 
the phenylpropanoid pathways and shikimic acid. These 
compounds possess bioactive properties and also they are 
not nutrients, dietary intake provides health-protective 
impacts, for this reason, postharvest treatments have been 
utilized to increase or preserve the contents of phenolic 
compounds in vegetables and fruits1, 2）. HMG-CoA reduc-
tase is the enzyme that controls cholesterol synthesis. 
HMG-CoA reductase is an endoplasmic reticulum inner 
membrane protein and the catalytic domain of the enzyme 
extends towards the cytosol. It is the key enzyme of the 
mevalonate pathway, and the mevalonate pathway is at the 
beginning of the synthesis of sterols, isoprenoids and other 
lipids. The reaction catalyzed by HMG-CoA reductase is 
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the rate-determining reaction in the mevalonate pathway3, 4）. 
This enzyme is regulated at the levels of translation, tran-
scription, degradation, and phosphorylation. The HMG-CoA 
reductase inhibitors are agents that have strong blood cho-
lesterol and lipid-lowering effects and are used for primary 
and secondary prevention in atherosclerosis. However, 
studies have shown that its mortality-reducing effects in 
atherosclerosis cannot be explained solely by its lipid-low-
ering effects. Therefore, these agents have been shown to 
have anti-inflammatory, immunomodulatory, as well as 
platelet functions, and procoagulant activity5, 6）. 

Bacteria, fungi, yeasts, and plants synthesize urease to 
provide the nitrogen source necessary for their growth and 
development. Urease is also a virulence factor found in 
various pathogenic bacteria. It is therefore not surprising 
that it is essential in colonizing a host organism and main-
taining bacterial cells in tissues7, 8）. The activity of the 

Abstract: In this study, we investigated the inhibition effects of matairesinol, pregnanolone, 

hamamelitannin, secoisolariciresinol, and secoisolariciresinol diglicoside compounds on HMG-CoA 

reductase and urease enzymes. We have obtained results for the HMG-CoA reductase enzyme at the 

millimolar level, and for the urease enzyme at the micromolar level. Molecular docking calculations were 

made for their biological activities were compared. In docking calculations, proteins of experimentally used 

enzymes, activities of SARS-CoV-2 virus against RNA-dependent RNA polymerase (RdRp) protein, and 

anti-oxidant protein were compared. Then, ADME/T calculations were made to use the molecules as drugs. 

Cytotoxicity potential of these complexes against human breast and prostate cancers demonstrated that 

these compounds had good cytotoxic effects. There is growing attention to phenolic molecules and their 

presumed role in avoiding diverse degenerative diseases, such as cardiovascular and cancer diseases. 
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enzyme leads to various consequences such as the appear-
ance of stones in the urine, blockage in the catheter, 
ammonia encephalopathy, pyelonephritis, hepatic coma, 
and gastritis9, 10）.

The SARS-CoV-2 virus is a single stranded genomic RNA 
virus surrounded by an envelope11）. It carries RNA as 
genetic material, and it is the group of viruses with the 
largest genome among RNA-carrying viruses. When the 
SARS-CoV-2 virus enters the human metabolism, it looks 
for a cell to reproduce. When it finds this cell, it tries to 
glow inside the cell. It has spike-shaped protrusions around 
the envelope of the SARS-CoV-2 virus. It clings to the re-
ceptor on the cell with these protrusions and tries to enter 
the cell12）. Once inside the cell, the SARS-CoV-2 virus tries 
to replicate itself and eventually, the cell explodes itself to 
death. The SARS-CoV-2 virus, which multiplies in the cell, 
spreads to other cells, and the disease continues to spread 
in human metabolism. This situation is shown in Fig. 1.

It is the SARS-CoV-2 virus, one of the most important 
epidemic diseases of today. The proteins of this virus 
should be examined in detail and try to find a good inhibi-
tor. For this, molecular docking studies are of great impor-
tance13）. The results of the molecular docking calculations 
made are an important guide to experimental processes. In 
this study, it was tried to compare the inhibitory activities 
against RNA-dependent RNA polymerase（RdRp）protein of 
SARS-CoV-2 virus protein（pdb ID: 6YYT）14）in molecular 
docking calculations. Apart from that, the experimentally 
studied enzymes are crystal structure of HMG-CoA reduc-
tase protein（pdb ID: 1HWL）15）and crystal structure of Jack 
bean urease（from Canavalia ensiformis）（pdb ID: 4H9M）. 
Finally, to compare the anti-oxidant activity, the crystal 
structure of Human peroxiredoxin 5 protein（HP-5）（pdb 
ID: 1HD2）16）was used. The molecules used in this study are 
hamamelitannin, matairesinol, pregnanolone, secoisolarici-
resinol, and secoisolariciresinol diglicoside. Thiourea, fa-
vipiravir17）, and butylated hydroxyanisole（BHA）were used 
as standard in calculations.

2  Materials and Methods

2.1  Enzymes studies 

HMG-CoA reductase activity conforming to the method 
explained by group of Takahashi18）; It was measured spec-
trophotometrically using the absorbance change of NADPH 
at 340 nm due to the DL-HMG-CoA＋2NADPH＋2H＋→（R）- 
mevalonate＋2NADP＋＋CoASH reaction. Reagents: 1. 
HMG-CoA: 0.30 mM 2. NADPH: 3 mM 3. NaN3: 2 M; 4. 
phosphate buffer: pH: 7.2; 50 mM: Experiment Conducting 
Spectrophotometer After zero adjustment against distilled 
water at 340 nm, phosphate buffer is added to the test 
tubes separately as blank and sample for each sample19）. 
NaN3, NADPH and sample were added and mixed well and 
the change in absorbance was followed for 1 min. Then 
HMG-CoA was added to the cuvette and the change in ab-
sorbance was followed for 3 min. The activity of HMG-CoA 
was calculated using the ε coefficient of NADPH. The 
results were calculated from the ε value of NADPH（ε: 6.22
×103 L/mol.cm.）is given as IU/L20）.

2.2  Urease inhibition assay

Mobley’s method21）was used to determine the urease in-
hibition activity. For the urease enzyme inhibition activity, 
urea was used as substrate after the extracts were inter-
acted with urease enzyme and the ammonia formed as a 
result of the reaction was determined spectroscopically. 
Thiourea was used as a positive control. The solutions re-
quired for analysis were prepared as follows; 0.01 M Phos-
phate buffer（pH＝8.2）: The pH is adjusted to 8.2 by 
mixing 0.01 M NaH2PO4 and 0.01 M Na2HPO4 buffer solu-
tions in appropriate proportions. Urease enzyme: 1 mg 
urease enzyme is dissolved in 1 mL of buffer solution22）. 
When used by dividing into 50 µL portions, appropriate di-
lution is made in the range of 2000-3000 µL. Substrate: A 
0.1 M urea solution（in pH＝8.2 phosphate buffer）is used 
as the substrate. Phenol reagent: for 1％ phenol reagent; 
200 mg of phenol is weighed and dissolved in 10 mL of dis-
tilled water and 2％ phenol reagent is obtained. With sub-

Fig. 1　The method of the SARS-CoV-2 virus to enter the cell.
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sequent dilutions, the final concentration will be 1％23）. For 
0.005％ sodium nitroprusside; 1 mg of sodium nitroprus-
side is weighed and dissolved in 10 mL of distilled water 
and a solution of 0.01％ is obtained. With subsequent dilu-
tions, the final concentration will be 1％. Prepared two so-
lutions are mixed in a one to one（1:1）ratio. Alkaline 
reagent: for 0.5％ NaOH; 100 mg of NaOH is weighed and 
dissolved in 10 mL of water24）. For 0.1％ NaOCl; 0.1105 mL 
of 10％ NaOCl is taken and added to 10 mL of distilled 
water. Prepared two solutions are mixed in a one to one（1: 
1）ratio. We pipetted all of them into cuvettes sequentially 
with different pipettes and measured the activities at 630 
nm wavelength. After finding a control value, we started 
the IC50 study, we found that their activities decreased by 
using different inhibitor concentrations, we determined 
that the activities decreased as the amount of inhibitor in-
creased25－27）. 

2.3  Molecular docking

In this work, molecular modeling calculations were made 
to compare the biochemical activities of the studied com-
pounds and their activities were compared. As a result of 
these calculations, many parameters were found from the 
calculations. The numerical value of these parameters 
gives a lot of important information about the activities of 
molecules28）. Calculations are made as a result of combin-
ing many modules. The first module used includes the 
preparation of the studied molecules for calculations. At 
first, optimized structures of the molecules were obtained 
from the Gaussian software program29）. It was then pre-
pared for calculations using the LigPrep module30）using op-
timized structures of the molecules. In another module, 
studied four proteins with the protein preparation 
module31）were prepared for calculations. The Glide ligand 
docking module was used to interact with the molecules 
and protein prepared later. Finally, the Qik-prop module32）

of the Schrödinger software was used to predict the effects 
and responses on human metabolism as working molecules 
as drugs. With this calculation, the absorption of the mole-
cules into the human body, their distribution in the body, 
their effects and reactions in the metabolism, their excre-
tion from the metabolism and their toxic effects are exam-
ined by ADME/T analysis（distribution, absorption, excre-
tion, metabolism, and toxicity）.

2.4  Cancer study

2.4.1  Replication of cells
In order to determine the cytotoxic activity of the com-

pounds, human breast（MCF-7）and prostate（PC-3）cancer 
cell lines were obtained from the American Type Culture 
Collection（ATCC）and used in the study. PC-3 cell was fed 
with RPMI-1640 medium and MCF-7 cells were fed with 
DMEM medium. Cells were fed twice a week and cell flasks 
were incubated at 37℃（Thermo Forma II CO2 Incubator, 

USA）in a 5％ CO2 environment throughout the experimen-
tal period. Confused cells were removed with trypsin-EDTA 
solution and counted under the microscope after staining 
with 0.4％ trypan blue. For experimental studies, 96-well 
plates were seeded with approximately 15×103 cells per 
well33）.
2.4.2  Treatment with test compounds

1-100 µM concentrations of the compounds to be tested 
were added to the cell seeded wells, and then the plates 
were incubated for 24 hours at 37℃ in a 5％ CO2 incubator. 
The possible effects of the applied compounds on cell via-
bility at the end of the incubation were determined by the 
MTT method34）.
2.4.3  MTT method

MTT solution at a concentration of 0.5 mg/mL was pre-
pared for the analysis of viability levels in cells after com-
pound administration. After the application, 50 µL of MTT 
solution was added to each well and incubated in a CO2 in-
cubator for 3 hours. After incubation, the solution in the 
wells was withdrawn and 100 µL of DMSO was added to 
them. The optical density of the cells in the wells was read 
in an ELISA plate reader（Thermo MultiskanGo, USA）at a 
wavelength of 570 nm. The absorbance values obtained 
from the control wells were averaged and this value was 
evaluated as 100％ cell viability. The absorbance values ob-
tained from the compound treated wells were proportioned 
to the control absorbance value and the percent viability 
values were calculated35, 36）.

3  Results and Discussion

3.1  Enzymes results

In this study, we investigated the inhibition effects of 
matairesinol, pregnanolone, hamamelitannin, secoisolarici-
resinol, and secoisolariciresinol diglicoside compounds on 
HMG-CoA reductase and urease enzymes. We have ob-
tained results for the HMG-CoA reductase enzyme at the 
millimolar level, and for the urease enzyme at the micro-
molar level. HMG-CoA reductase inhibitors also have anti-
thrombotic properties. We obtained IC50 results for the 
HMG-CoA reductase enzyme in the range of 3.23±0.31-
53.44±7.61 mM. Hamamelitannin and pregnanolone were 
considered good inhibitors for this enzyme, and their IC50 
results were 3.23±0.31 and 6.05±0.84 mM, respectively. 
During inflammation, thrombomodulin expression decreas-
es on the endothelial surface and tissue factor expression 
increases; this situation creates a tendency to thrombosis. 
The use of HMG-CoA reductase inhibitors increases throm-
bomodulin expression and decreases tissue factor synthesis 
and activity. In addition, antifibrinolytic factor decreases 
plasminogen activator inhibitor-1 levels, profibrinolytic 
factor increases tissue plasminogen activator expression, 
decreases von Willebrand factor levels and shows antiag-
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gregant effect on platelets with NO production37）. In this 
way, it changes the balance of hemostasis and thrombosis 
from prothrombotic tendency towards fibrinolytic direc-
tion. Additionally, we obtained IC50 results for the urease 
enzyme in the range of 0.98±0.14-14.38±2.03 µM. Ma-
tairesinol and pregnanolone were considered good inhibi-
tors for this enzyme, and their IC50 results were 0.98±0.14 
and 1.26±0.30 µM, respectively. The diverse and important 
roles of urease support this enzyme to be the focus of re-
searchers around the world in the fields of genetics, bio-
chemistry and physiology. Strategies based on urease inhi-
bition are considered promising tools for treating diseases 
caused by urease-synthesizing bacteria and reducing the 
loss of nitrogen from urea used as fertilizer. Therefore, it is 
not surprising that research on urease inhibitors has in-
creased recently38）. 

3.2  Molecular docking study

In recent studies, the most common and known method 
used to compare the theoretical biological activities of mol-
ecules is molecular docking. In the calculations made by 
this method, important information about the biological ac-
tivities of molecules is obtained before experimental proce-
dures. As a result of the interaction of molecules with pro-
teins used in calculations, the docking score parameter is 
determined39）. One of the most important factors affecting 
the numerical value of this parameter is the interaction 
between molecules and proteins40）. Other important pa-
rameters calculated as a result of the interaction of mole-
cules with protein are given in Table 2.

Severe acute respiratory syndrome coronavirus 2（SARS-
CoV-2）protein has many receptor points. These are spike 
protein, ACE 2（angiotensin-converting enzyme 2）protein, 
RNA-dependent RNA polymerase（RdRp）and main prote-
ase41）. In this study, the inhibitory activities of molecules 
against the RdRp protein of the SARS-CoV-2 virus were 
studied. The FDA（U.S. Food and Drug Administration）ap-
proved drug for the RdRp protein of the SARS-CoV-2 virus 
is favipiravir. This drug was used as standard in the study. 
Among the parameters calculated as a result of the calcula-

tions, the Glide ligand efficiency parameter, which shows 
the efficiency of the molecules, are the Glide hbond, Glide 
evdw, and Glide ecoul parameters, which show the interac-
tions between molecules and proteins. Glide energy, Glide 
einternal, Glide emodel, and Glide posenum parameters 
provide information about the interaction pose between 
molecule and protein42, 43）. 

The biological activities of the molecules were compared 
with the parameters found as a result of the molecular 
docking calculations. Afterward, ADME/T analysis was 
carried out in which calculations were made regarding the 
effects and responses of these drug molecules on human 
metabolism, the toxicity they created in human metabo-
lism, and their excretion from human metabolism. Many 
parameters were found in these calculations（Table 3）. 
Each parameter predicts a different effect and response in 
human metabolism. For example, the parameter QPPCaco 
refers to the gut-blood barrier and the parameter 
QPPMDCK refers to the brain-blood barrier42）. The 
donorHB parameter indicates the hydrogen bond given, 
and the accptHB parameter indicates the number of hydro-
gen bonds taken43）. Many parameters such as these are cal-
culated. As a result of the ADME/T analysis performed for 
the Secoisolariciresinol diglicoside molecule, it was seen 
that the numerical values of many parameters were not in 
the desired reference range Figs. 2-5.

3.3  Cancer results

The cytotoxic effect of test compounds on human breast, 
and prostate cancer cell lines is shown in Figs. 6 and 7, re-
spectively. Hamamelitannin, matairesinol and secoisolarici-
resinol significantly decreased MCF-7 cell viability from 
low doses（Fig. 6; p＜0.05）. In addition, 100 µM dose of all 
compounds caused significant reductions in PC-3 cell via-
bility（Fig. 7; p＜0.05）. In general, we can say that the two 
tested compounds, hamamelitannin and matairesinol have 
cytotoxic effects in all cell types, and this effect is particu-
larly strong in MCF-7 cells. Indeed, the search for safe, 
potent, and selective anticancer molecules is very impor-
tant for novel drug progress in cancer research. Also, over 

Table 1　 Inhibition results of some phenolic compounds on HMG-CoA 
reductase and urease enzymes.

NO Compounds
HMG-CoA 

reductase
Urease

IC50 (mM) IC50 (µM)

1 Matairesinol 23.25±4.31  0.98±0.14

2 Pregnanolone  6.05±0.84  1.26±0.30

3 Hamamelitannin  3.23±0.31  2.41±0.62

4 Secoisolariciresinol  9.37±1.04 14.38±2.03

5 Secoisolariciresinol diglicoside 53.44±7.61 10.72±1.66

Standard compound (thiourea) － 34.27±7.47
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Table 2　Numerical values of the docking parameters of molecule against enzymes.

HMG-CoA reductase 

protein

Hamamelitannin

(1)

Matairesinol

(2)

Pregnanolone

(3)

Secoisolariciresinol

(4)

Secoisolariciresinol 

diglicoside (5)
Thiourea

Docking Score －9.07 －5.96 －5.64 －6.39 －8.93 －4.97

Glide ligand efficiency －0.24 －0.23 －0.25 －0.25 －0.18 －1.24

Glide hbond 0.00 0.00 －0.32 －0.65 －0.32 －0.54

Glide evdw －40.91 －26.78 －28.77 －23.65 －42.67 －11.84

Glide ecoul －32.43 －15.04 －4.77 －18.33 －28.06 －5.72

Glide emodel －102.81 －55.05 －44.20 －55.40 －114.31 －24.24

Glide energy －73.33 －41.82 －33.54 －41.98 －70.73 －17.56

Glide einternal 12.40 6.39 0.41 12.85 20.34 0.00

Glide posenum 39 373 332 353 92 191

Jack bean urease
Hamamelitannin

(1)

Matairesinol

(2)

Pregnanolone

(3)

Secoisolariciresinol

(4)

Secoisolariciresinol 

diglicoside (5)
Thiourea

Docking Score －6.56 －8.82 －5.02 －5.45 －8.64 －4.64

Glide ligand efficiency －0.19 －0.22 －0.22 －0.21 －0.17 －1.16

Glide hbond 0.00 0.00 －0.38 －0.43 －0.44 －0.32

Glide evdw －29.29 －45.09 －13.03 －16.34 －38.39 －12.98

Glide ecoul －24.80 －14.26 －9.72 －23.23 －27.15 －8.25

Glide emodel －83.86 －60.74 －28.78 －49.62 －95.91 －30.26

Glide energy －54.09 －49.35 －22.75 －39.57 －65.54 －21.23

Glide einternal 8.74 12.59 1.43 7.65 29.15 0.00

Glide posenum 385 148 73 42 24 234

SARS-CoV-2
Hamamelitannin

(1)

Matairesinol

(2)

Pregnanolone

(3)

Secoisolariciresinol

(4)

Secoisolariciresinol 

diglicoside (5)
Favirpiravir

Docking Score －7.83 －8.23 － －10.14 － －4.94

Glide ligand efficiency －0.23 －0.32 － －0.39 － －0.45

Glide hbond －0.16 －0.01 － －1.19 － －0.73

Glide evdw －20.26 －40.00 － －34.74 － －22.14

Glide ecoul －23.03 －16.13 － －24.99 － 6.34

Glide emodel －41.33 －72.18 － －88.78 － －25.60

Glide energy －43.29 －56.13 － －59.73 － －15.80

Glide einternal 29.00 17.93 － 12.49 － 0.00

Glide posenum 93 23 － 290 － 60

HP-5
Hamamelitannin

(1)

Matairesinol

(2)

Pregnanolone

(3)

Secoisolariciresinol

(4)

Secoisolariciresinol 

diglicoside (5)

Butylated 

hydroxyanisole

Docking Score －5.36 －4.19 －5.05 －4.51 －6.49 －4.62

Glide ligand efficiency －0.16 －0.16 －0.22 －0.17 －0.13 －0.36

Glide hbond －0.16 －0.16 －0.78 0.00 0.00 －0.39

Glide evdw －21.53 －24.14 －19.13 －21.31 －29.50 －14.22

Glide ecoul －27.63 －10.19 －7.23 －14.35 －26.99 －5.74

Glide emodel －62.61 －40.80 －33.40 －48.23 －76.68 －24.83

Glide energy －49.15 －34.33 －26.37 －35.66 －56.48 －19.96

Glide einternal 6.17 4.80 1.98 5.08 27.59 0.31

Glide posenum 60 242 359 116 242 276
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Fig. 2　Presentation interactions of secoisolariciresinol diglicoside with HP-5 protein.

Fig. 3　Presentation interactions of hamamelitannin with HMG-CoA reductase protein.

Fig. 4　Presentation interactions of matairesinol with Jack bean urease.

Fig. 5　Presentation interactions of secoisolariciresinol with SARS-CoV-2 virus.
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60％ of the anticancer drugs have their origin in one way 
or another from natural phenolic sources. Nature continues 
to be plenty of prolific source of diverse chemotypes and 
biologically active. Natural compounds, due to their struc-
tural diversity, provide excellent templates for the con-
struction of novel molecules.

4  Conclusion 

In this study, the inhibitory activities of molecules 
against the RNA-dependent RNA polymerase（RdRp）

protein of the SARS-CoV-2 virus were studied. Therefore, 
the phenolic compounds are interesting hits for urease 
enzyme inhibition studies with future prospects of optimi-
zation and modification. The biological activities of the 
molecules were calculated with the parameters calculated 
in this theoretical study. Based on the molecules studied, it 
is hoped that it will be an important guide for designing 
more effective and more active new drug molecules in the 
future. It is thought that this study will be an important 
guide for future in vitro and in vivo studies. In addition, 
100 µM dose of all compounds caused significant reduc-
tions in PC-3 cell viability（Fig. 7; p＜0.05）. In general, we 

Table 3　ADME/T properties of molecules.

Matairesinol

(2)

Pregnanolone

(3)

Secoisolariciresinol 

diglicoside (5)

Secoisolariciresinol

(4)

Hamamelitannin

(1)
Reference Range

mol_MW 358 318 715 362 484 130-725

dipole (D) 5.8 1.7 4.4 4.5 1.5 1.0-12.5

SASA 557 564 1034 633 639 300-1000

FOSA 269 483 482 270 92 0-750

FISA 148 81 395 172 436 7-330

PISA 139 0 158 192 111 0-450

WPSA 0 0 0 0 0 0-175

volume (A
3
) 1066 1057 2024 1149 1243 500-2000

donorHB 2 1 10 4 9 0-6

accptHB 6 3.7 23.4 6.4 14.35 2.0-20.0

glob (Sphere =1) 0.9 0.9 0.7 0.8 0.9 0.75-0.95

QPpolrz (A
3
) 32.7 34.9 59.0 33.3 35.0 13.0-70.0

QPlogPC16 10.8 9.0 23.4 12.4 15.7 4.0-18.0

QPlogPoct 17.2 14.5 47.5 20.2 33.5 8.0-35.0

QPlogPw 10.1 6.3 37.7 13.0 29.0 4.0-45.0

QPlogPo/w 2.5 3.8 －1.3 2.4 －2.2 －2.0-6.5

QPlogS －3.0 －4.9 －2.3 －3.2 －1.5 －6.5-0.5

CIQPlogS －4.9 －4.1 －4.7 －4.6 －3.8 －6.5-0.5

QPlogHERG －3.7 －3.3 －6.4 －5.1 －4.1 concern below －5

QPPCaco (nm/sec) 389 1686 2 234 1 *

QPlogBB －1.1 －0.2 －5.8 －1.9 －4.1 －3.0-1.2

QPPMDCK (nm/sec) 178 870 1 103 0 *

QPlogKp －3.0 －2.8 －5.6 －2.8 －7.7 cm/hr

IP (ev) 9.0 10.6 9.4 9.1 9.2 7.9-10.5

EA (eV) 0.0 －0.7 －0.1 0.1 0.6 －0.9-1.7

#metab 7 2 14 8 8 1-8

QPlogKhsa 0.1 0.7 －1.7 －0.2 －1.0 －1.5-1.5

Human Oral Absorption 3 3 1 2 1 -

Percent Human Oral Absorp. 88 100 0 83 0 **

PSA 99 46 256 103 269 7-200

RuleOfFive 0 0 3 0 2 Maximum is 4

RuleOfThree 1 0 2 1 2 Maximum is 3

Jm 0.3 0.0 0.0 0.4 0.0 -

* < 25 is poor and > 500 is great, ** < 25% is poor and > 80% is high.
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can say that the two tested compounds, hamamelitannin 
and matairesinol have cytotoxic effects in all cell types, 
and this effect is particularly strong in MCF-7 cells. In this 
study, hamamelitannin and pregnanolone were considered 
good inhibitors for HMG-CoA reductase, and their IC50 
results were 3.23±0.31 and 6.05±0.84 mM, respectively. 
Inhibitors of this enzyme are lipid-lowering medications 
may use in the primary and secondary prevention of coro-
nary heart disease.
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Fig. 6　 Viability change（％）in human breast cancer cells 24 hours after treatment with test compounds. Data were 
expressed as mean±standard deviation（n＝5）. compared to the control group; compared to vehicle group（average 
values）.
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