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Abstract

beginning and after intervention.

all medications should be controlled in future studies.

Background: Patients with type 2 diabetes mellitus (T2DM) are prone to develop non-alcoholic fatty liver disease
(NAFLD) and cardiovascular diseases (CVD). We aimed to investigate whether the resveratrol supplementation
improves novel hepatic and cardiovascular indices in these patients.

Methods: We conducted a double-blind, randomized controlled trial for 8 weeks. Seventy-six patients with T2DM
were randomly assigned to receive 1000 mg/day resveratrol or placebo. Levels of lipid accumulation product (LAP),
visceral adiposity index (VAI), Castelli risk index | (CRI-l), CRI-Il and atherogenic coefficient (AC) were measured at the

Results: A total of 71 participants completed the trial. After adjusting for confounding factors including medications,
diabetes duration, energy intake and physical activity, no significant difference was found between the interven-

tion group and the control group in LAP (mean change: —2.46+£23.3 vs. 1434+ 14.3; P=0.43), VAl (mean change:
—025£1.1vs.—0.02£06;P=047), CR- (mean change: —0.254+0.9 vs. —0.09£0.5; P=0.79), CRI-Il (mean change:
—0.23£0.7 vs. —0.06£0.6; P=0.38) and AC (mean change: —0.254+0.9 vs. —0.09£0.5; P=0.79).

Conclusions: Resveratrol supplementation had no effect on hepatic steatosis and cardiovascular indices. Further
clinical trials, especially among subjects with dyslipidemia are needed to reach a firm conclusion. In addition, taking

Trial registration The protocol was registered on 29/12/2017 at the Iranian clinical trials website
(IRCT20171118037528N1) with URL: https://en.irct.ir/trial/27734.
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Background

The prevalence of type 2 diabetes mellitus (T2DM) is
increasing, and has become a major public health prob-
lem [1]. In 2020, the worldwide prevalence of T2DM was
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estimated about 6.3% among adult population [2]. The
main characteristics of T2DM are elevated blood glucose
and decreased insulin sensitivity [3]. Non-alcoholic fatty
liver disease (NAFLD) is strongly linked to T2DM, and
is more prevalent in these patients [4, 5]. Insulin resist-
ance, inflammation, dyslipidemia, oxidative stress and
obesity are involved in the pathogenesis of both T2DM
and NAFLD [6-8]. Recently, new non-invasive indices
including lipid accumulation product (LAP) and visceral
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adiposity index (VAI) have been introduced [9, 10] that
can accurately assess hepatic steatosis [9-13]. It is also
well established that prevalence of CVD is high among
patients with T2DM, and it is known as a main cause of
death among patients with T2DM [14]. Castelli risk index
(CRI) and atherogenic coefficient (AC) are developed
based on lipid profile to estimate cardiovascular risk [15,
16].

Resveratrol (3,5,4'-trihydroxy-trans-stilbene), as a
polyphenolic compound with antioxidant and anti-
inflammatory properties, is mainly found in plants such
as berries, red grapes, rhubarb and peanuts [17]. Recent
studies have revealed the beneficial effect of resveratrol
on glycemic status, insulin sensitivity, oxidative stress and
inflammation [18-22]. In addition, experimental studies
have suggested that resveratrol can improve the severity
of NAFLD through attenuating obesity and dyslipidemia
[23-27].

There are some clinical trials that evaluated the effect
of resveratrol supplementation on cardiovascular risk
factors [18, 28-30]; but, their findings are inconsist-
ent. On the other hand, the results of studies that inves-
tigated the effect of resveratrol on severity of NAFLD
are not integrated [22, 31-33]. In addition, there is no
study evaluating the effect of resveratrol supplementa-
tion on hepatic steatosis in patients with T2DM. Accord-
ingly, we designed a randomized controlled trial (RCT)
to investigate the effect of resveratrol supplementation
(1000 mg/d) on hepatic steatosis indices (LAP and VAI)
and cardiovascular indices (CRI-I, CRI-II and AC) in
patients with T2DM.

Methods

Sample size

The present article is a part of our study [34] that esti-
mated the optimal sample size (equal to or more than 36
participants in each group) based on the peroxisome pro-
liferator-activated receptor alpha (PPAR«a) gene expres-
sion in the peripheral blood mononuclear cells (PBMCs)
[35], using a proposed formula for parallel clinical trials
[36] by considering a =0.05, a power of 80%, and assum-
ing a 20% of drop-out rate. However, a retrospective
power analysis was performed for outcomes of this article
to assure the sample size is adequate to detect statistical
significance, and adequate power was observed for all the
interested outcomes except for CRI-I levels (power =44%
for CRI-I).

Recruitment and eligibility screening

Endocrinologist-diagnosed patients with T2DM were
identified and screened at the Diabetes Research Center
affiliated with Shahid Sadoughi University of Medical
sciences in Yazd, Iran. The inclusion criteria were aged
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30-60 years, body mass index (BMI) ranging 25-30 kg/
m? and glycated hemoglobin (HbA1c) lower than 8%. The
exclusion criteria were as follows: all types of cancer, kid-
ney or liver failure, gastrointestinal ulcers, mental disor-
ders, cardiovascular diseases, insulin therapy, pregnancy
or lactation, consuming antioxidant supplements, fibrate
lipid-lowering agents, platelet aggregation inhibitor or
anti-inflammatory medications, and also red wine con-
sumption (for at least 6 months before the enrollment).
Participants with compliance rate lower than 80%, and
who were unwilling to continue the trial were dropped
out from the study.

Trial design

A double-blind, placebo-controlled, single-center, ran-
domized clinical trial with two parallel study arms (the
resveratrol and placebo groups) was conducted for
8 weeks. The study was in complete agreement with the
Helsinki declaration, and the protocol approved by the
medical ethics committee of Shahid Sadoughi Univer-
sity of Medical Sciences and Health Services, Yazd (IR.
SSU.SPH.REC.1396.120). All the participants were fully
aware about the study process and they were asked to
signed the consent form. The protocol of trial was regis-
tered on 29/12/2017 at the Iranian clinical trials website
under code number IRCT20171118037528N1, with URL:
https://en.irct.ir/trial/27734.

Participants were enrolled using a stratified randomi-
zation process based on gender (male/female) and age
(30—45 and 45-60 years), utilizing a random allocation
software (random numbers table) [37]. Random alloca-
tion of the participants to the resveratrol and placebo
groups was performed by a third person. The partici-
pants and investigators were all blinded to the interven-
tion assignment until the end of the intervention. The
intervention group received 1000 mg/d resveratrol (two
capsules per day, each capsule provided 500 mg of 99.71%
micronized trans-resveratrol with particle size lower than
1.9 um and without any inactive ingredients, fillers, fla-
voring agents, and additives (Mega-Resveratrol, Danbury,
USA)), and the control group received the same amount
and appearance of capsules containing methylcellulose.
Packaging and labeling the containers as A or B was per-
formed by a third person. The number of capsules that
were not consumed by the participants was recorded at
the end of the trial, and the compliance rate of each par-
ticipant was evaluated.

Dietary intake and physical activity assessments

The participants were asked to record their foods and bev-
erages intakes at baseline and end of the trial (two week-
days and one weekend day). The Nutritionist IV software


https://en.irct.ir/trial/27734

Ali Sangouni et al. BMC Cardiovascular Disorders (2022) 22:212

(The Hearst Corporation, San Bruno, CA) was used to ana-
lyze the collected data [38].

Moreover, using a validated questionnaire [39], the physi-
cal activity was measured at baseline and end of the trial.
This questionnaire provides metabolic equivalents (METs)
based on the type and intensity of activities in nine dif-
ferent levels from sleep/rest (0.9 METs) to high-intensity
activities (>6 METs). Calculating METs/h was performed
by multiplying the time spent on each activity by the MET
value, and finally, MET/h per day obtained by adding the
MET/h of each activity together.

Anthropometric assessments

Anthropometric variables including height, weight,
and waist circumference (WC) were measured using
standard methods, before and after the study. Height
of participants was assessed via a stadiometer (Seca,
Hamburg, Germany) with an accuracy of 0.5 cm. Utiliz-
ing a bioelectrical impedance analyzer (Tanita BC-418,
Tokyo, Japan), weight was measured with light clothes
and without shoes. Measuring WC was performed using
a flexible tape with an accuracy of 0.5 cm. BMI was cal-
culated using the following formula: weight (kg)/height
squared (m?).

Laboratory evaluations

An overnight fasting venous blood sample (10 mL) was
obtained from all participants. Samples were centrifuged
at a speed 3000 rpm, for 10 min at 25 °C (Eppendorf
AG, Hamburg), and serums were immediately frozen at
—70 °C. Total cholesterol (TC), triglycerides (TG), low
density lipoprotein-cholesterol (LDL-c) and high den-
sity lipoprotein-cholesterol (HDL-c) concentrations were
measured by an autoanalyzer (AVIDA 1800 chemistry
system; Siemens, United Kingdom) and utilizing Pars
Azmoon Kkits (Tehran, Iran), at baseline and end of the
study.

Hepatic steatosis and cardiovascular indices

The LAP [9], VAI [10], CRI-I [16], CRI-II [16] and AC [15]
indices were calculated at the baseline and end of the study
based on the following equations:

LAPpen = (WC — 65) x TG.
LAPyomen = (WC —58) x TG.

VAlpen = [WC/39.68 + (1.88 x BMI)] x (TG/1.03)
x (1.52/HDL — c).

VAlyomen = [WC/36.58 + (1.89 x BMI)]
x (TG/0.81) x (1.31/HDL — c).
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CRI-1 = TC/HDL —c.
CRI—1II = LDL — ¢/HDL — c.

AC = (TC—-HDL — c¢)/HDL —c.

Statistical analysis

We used the statistical package for social science (SPSS)
software (Chicago, Illinois, USA) version 24 to per-
form statistical analyses. Comparing the qualitative
variables between two groups was performed using chi-
square test. We used an independent t-test to compare
the means of variables between the two groups. Within
group comparisons were performed utilizing paired
t-test. Analysis of covariance (ANCOVA) was carried out
to adjust the effect of confounding factors (medications,
diabetes duration, energy intake and physical activity).
P <0.05 was considered significant. Further details of the
study protocol have been previously reported [34].

Results

Characteristics of the participants

A total of seventy-six patients were enrolled and ran-
domly assigned into the intervention and control groups.
Five patients left the trial due to the pregnancy (n=1),
traveling (n=1), and withdrawal of consent (n=3).
Finally, 71 participants including 35 patients in the
intervention group and 36 patients in the control group
completed the trial (Fig. 1). All variables had normal dis-
tribution, and parametric tests were used to analyze data.
The participants did not report any serious adverse event
during intervention.

There were no significant differences between the
intervention and control groups for the baseline meas-
ures, except for VAI which was significantly higher in
the intervention group, compared to the control group
(P=0.04) (Table 1). In addition, no significant difference
between two groups was observed in dietary intakes and
physical activity at the baseline and during intervention
(Table 2).

Outcomes
The crude analyses did not show any significant change
in LAP (P=0.40), VAI (P=0.30), CRI-I (P=0.39), CRI-
II (P=0.34) and AC (P=0.39) following the intervention
(Table 3).

After adjusting for confounding variables (medica-
tions, diabetes duration, energy intake and physical
activity), no significant difference was also revealed in
mean changes of LAP (— 2.46+23.3 vs. 1.434+14.3;
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810 subjects were assessed for
eligibility

A 4

734 subjects were excluded

76 patients met the inclusion criteria
and randomly assigned

v v
Allocated to intervention Allocated to placebo group
group (n=38) (n=38)
Pregnancy (n=1);
Traveling (n=1); <« Follow-up »| Withdrew consent (n=2)

Withdrew consent (n=1)

Completed intervention and
analyzed (n=35)

Fig. 1 Flowchart of eligibility, screening and follow-up

Completed intervention and
analyzed (n=36)

P=0.43), VAI (— 0.254+1.1 vs. — 0.02+0.6; P=0.47),
CRI-I (— 025+0.9 vs. — 0.09+0.5; P=0.79), CRI-
II (— 0.234+0.7 vs. — 0.06+0.6; P=0.38) and AC
(— 0.25£0.9 vs. — 0.09+0.5; P=0.79) between groups
(Table 3). In addition, a split-sample analysis by gender
was performed, and results of all comparisons remained
non-significant (Table 3).

Discussion

The present study found no significant improvement in
hepatic and cardiovascular indices following an 8-week
1000 mg/d resveratrol supplementation in patients with
T2DM.

It has been confirmed that LAP and VAI can accurately
estimate the severity of visceral adiposity and hepatic ste-
atosis [9, 10]. The equations of these validated tools are
based on the anthropometric variables and lipid profile
[9, 10]. The study of Timmers et al. [40] was the only clin-
ical trial that investigated the effect of resveratrol sup-
plementation on hepatic steatosis among patients with
T2DM, and reported that intrahepatic lipid content did
not change after resveratrol supplementation (150 mg/d)
for 30 days. Some studies have evaluated the effect of res-
veratrol supplementation in patients with NAFLD. The
study of Chachay et al. [31] reported no significant effect
of resveratrol supplementation for 8 weeks on hepatic
steatosis in patients with NAFLD. However, the study of

Faghihzadeh et al. [32], found that 500 mg/d resveratrol
supplementation for 12 weeks could reduce the grade of
hepatic steatosis in patients with NAFLD. In addition,
another study demonstrated a beneficial effect of resvera-
trol supplementation for 3 months on features of NAFLD
[22]. The inconsistence results may be partly related to
the wide variation in intervention duration. Clinical tri-
als with longer intervention durations reported the ben-
eficial effect of resveratrol supplementation on hepatic
steatosis [22, 32]. Based on the experimental evidence,
resveratrol can improve hepatic steatosis through regu-
lating inflammatory pathways, increasing antioxidant
capacity and insulin sensitivity, decreasing lipogenic gene
expression, de novo lipogenesis and intracellular lipids in
the liver, upregulating carnitine/palmitoyl transferase 1
as well as Acyl-CoA oxidase, and subsequent increasing
fatty acid (FA) oxidation [25-27, 41].

Resveratrol supplementation could not improve car-
diovascular indices such as CRI-I, CRI-II and AC in the
present study. These indices are developed based on lipid
profile [15, 16]. Some investigations have examined the
effect of resveratrol supplementation on cardiovascu-
lar indices. The study of Farzin et al. [42] found no sig-
nificant effect of 12-week resveratrol supplementation
(600 mg/d) on CRI-II and AIP in patients with NAFLD.
However, the study of Hoseini et al. [30] reported that
500 mg/d resveratrol supplementation can improve TC/
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Table 1 Baseline characteristics of patients with type 2 diabetes

Variables Intervention (n=35) Control (n=36) P°
Age,y 501+£73 500+76 0.96
Diabetes duration, y 940470 811+69 0.44
Gender 0.89

Male, n (%) 20(57.1) 20 (55.6)

Female, n (%) 15 (42.9) 16 (44.4)
Medications

Metformin, n (%) 30(85.7) 31 (86.1) 0.96

Glibenclamide, 11(31.4) 16 (44.4) 0.25

n (%)

Statins, n (%) 3(86) 40111 0.70

Blood pressure low- 6 (17.2) 5(13.9) 0.72

ering drugs, n (%)
Height, cm 164.94+£7.2 162.08+£11.29 0.20
Weight, kg 7369482 7271105 0.66
BMI 2710£26 27.66£27 0.39
WC, cm 91.75+£74 92.58+£85 0.66
HDL-c, mg/dL 4249+79 4583+9.0 0.1
TG, mg/dL 188.34+£81.8 159.89+63.1 0.1
TC, mg/dL 167.744+338 184.034+43.3 0.08
LDL-c, mg/dL 95.86+34.2 105.13+48.7 0.36
LAP 65.62436.5 55.74+£294 0.21
VAI 329419 248+1.2 0.04
CRH 4.09+1.0 41711 0.78
CRI-I 2354£09 242412 0.79
AC 3.09+10 31711 0.78

Data are expressed as mean =+ SD for continuous variables, and as number
(percentage) for categorical variables

2 Differences between the control and intervention groups were evaluated
using the independent t-test for continuous variables and chi-square test for
categorical variables

BMI: body mass index; WC: waist circumference; HDL-c: high density lipoprotein-
cholesterol; TG: triglyceride; TC: total cholesterol; LDL-c: low density lipoprotein-
cholesterol; LAP: lipid accumulation product; VAI: visceral adiposity index; CRI:
Castelli risk index; AC: atherogenic coefficient

HDL-c ratio in patients with T2DM and coronary heart
disease. The study of Bo et al. [43] found that resvera-
trol supplementation has no lipid-modifying effect in
patients with T2DM. Another study demonstrated that
resveratrol supplementation for 2 months leads to a sig-
nificant reduction of TC and TG in subjects with dys-
lipidemia; however, resveratrol had no effect on HDL-C
and LDL-c [44]. Consistent with our findings, a recent
meta-analysis of RCTs concluded that resveratrol has no
impact on dyslipidemia [45]. However, as an important
limitation, most of the previous studies did not measure
the level of resveratrol in the blood or its metabolites in
the urine to assess the bioavailability of the resveratrol.
Therefore, the findings must be interpreted with more
caution. The experimental investigations suggested that
resveratrol can exert its beneficial effects on cardiovascu-
lar risk factors by activating adenosine monophosphate
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Table 2 Dietary intakes and physical activity in patients with
type 2 diabetes

Variables Intervention (n=35) Control (n=36) PP

Energy intake, kcal/d
1612.87 £587.87
1544.71 £597.37

1708.79+£51539 047
1674.16+£597.07 026

Baseline
After intervention

P2 045 0.55
Carbohydrates, %
Baseline 50.76+12.71 59.82+9.96 0.70

After intervention  60.66411.20 59904876 048
P? 043 0.88
Proteins, %

Baseline 15.05+4.65 15481348 097
After intervention  1520+5.17 15.844+4.02 0.56
p? 047 0.56

Fats, %
Baseline 251941455 24701042 0.81
After intervention  24.14411.02 24.26£9.63 0.63
p? 0.58 0.77

Physical activity, MET-h/d
Baseline 35614522 37544782 0.24
After intervention  36.33+5.70 36.99+5.87 0.62
p? 0.14 0.31

Values were presented as mean =+ standard deviation (SD)
P resulted from comparisons within groups by paired t-test
PP: resulted from comparisons between two groups by independent t-test

kinase (MAPK), increasing fatty acids oxidation, down-
regulating lipogenic genes, regulating glucose homeosta-
sis, activating the Akt pathway, stimulating intracellular
glucose transport, and increasing insulin sensitivity [18,
46-48]. Previously, we reported the effect of resveratrol
supplementation on PPARa, pl6, p53, p21 gene expres-
sions, and cluster of differentiation 163 (CD163)/ TNF-
like weak inducer of apoptosis (TWEAK) ratio in serum
[49]. In addition, we reported the findings of anthropo-
metric parameters, lipid profile, atherogenic index of
plasma, serum levels of asymmetric de-methyl-arginine
and paraoxonase 1 activity [20, 29]. To follow the ethical
principals in research, we declare that we used the same
data for the present article. To proper understanding
and interpretation, Fig. 1 and some important informa-
tion (baseline characteristics, dietary intakes and physical
activity) of our previous articles (20, 29) were added to
the present article.

To the best of our knowledge, this is the first study
that evaluated the effect of resveratrol supplementa-
tion on non-invasive and simple indices such as LAP
and VAI in patients with T2DM. In addition, we used
micronized trans-resveratrol, which has higher bio-
availability compared to the normal form of resveratrol.



Page 6 of 8

(VAODNY) 92ueLieAod Jo sisAjeue a1euiealun Aq Alianoe [edisAyd pue ayeiul ABiaus ‘uoneinp salagelp ‘suonedipaw o) bunsnfpe ssyye sdnolb oml usamiaq ss|qeliea Jo sabueyd ueaw suosedwod woly paynsal ‘pd
15911 Juspuadapul Aq (|e101) sdnoib om) usam1ag suosiedwod Wolj PaYNsal id

15311 Juapuadaput Aq (sojews)) sdN0I6 OM] USIMIS] SUOSIIBAWIOD WOIY P3YNSAI 1od

15911 Juapuadapul Aq (so]ew) sdnoib om) UsaM1SQ sUOSLIEAWOD WO PRYNSII iod

1591-1 padied Ag sdnoib uiyum suosiiedwod woly paynsal g

1USIDYR0D d1UdBoIAYIR (DY XIPUI NS 1][91seD YD Xapul Ausodipe [e1adsIA ;A 1onpoid uorejnwindde pidi| :dy

abues aj134enb pue ueipaw se pajuasaid 219M YA PUB dT 404 3|IYM (QS) UOIIRIASP pIepUR)S F UBaW Se pauasald a1am DY pue [|-[4D ‘|-|4D B30 JO sanjep

(2022) 22:212

6,0 6€0 90 60 S0F600— SOFCL0— S0FS00— 60FSC0— 80F L0~ 0LFSCo— DV Jo abueyd ueapy
SE0 9¢0 890 710 60 L€0 d
8¢0 590 6%70 L'l F80¢ CLFeee OLF£8¢ OLF¥8¢ U'LFCle OLF¥9¢C UonuaAIaUI Y
840 980 60 VLFLLE CLFSYE 0LFceT 0LFe60¢€ 60F6eC 0'LF68¢C aul|eseq
v
8¢€0 €0 690 8¢€0 90F900— 90F600— 90FS00— LOFECO— L0F0C0— 80FSC0— II-1D Jo 9buey> uesy
€50 850 /0 0Lo €0 0c0 d
[040] LE0 860 L'LF9¢e¢C CLFe9¢ OLFL0¢ OLFcle ELF0cCe 80F L0C UonuaAIUI Iy
620 170 0s0 CLFre V1IF8LC 60FClC 60FSEC 60F0r¢ 80FceC suljsseg
114D
6,0 6€0 90 6¥'0 SO0F600— SOFCl0— SO0FS00— 60FSC0— 80F L0~ 0LFSC0— I-14D O 9BbueYD Ueay
GE0 9¢0 890 710 6C0 LEO d
8¢0 590 6%0 L'l F80F CLFEEY OLFL8€ OLF¥8€E U'LFCly OLFv9€ UoUaAIUI Iy
80 980 60 ULFLLY CLFSYY OLF6e 0OLF60Y 60F6EY 0LF68¢ auljeseq
=142
yA4o) 0€0 S¥0 6€0 90Fc00— £L0FS00 70F600— L'LFSC0— LLF0E0— €0FLC0— IWAJO aBueLp ueapy
80 L0 6¢0 0c0 ¢so 100 d
Lo 00 90 CLFC SlLF10€ 80F66L gLF¥0€E gLFCEY 'LFSLC UonUSAIUI Ja)Y
00 100 0r'0 CLF8YC ¥1F96¢C 6'0F80°¢C 6'lF6Ce 0CF oY L'LF9oeC auljsseq
IVA
€70 (040 LSO €90 ErLFErL 89LF ot 0CLFS90— EECFWC— 0veEFLEC— CCLFYST— dv140 abuepd ueay
S50 9¢’0 180 750 6£°0 6¢0 d
90 g0 60 LCEFLLLS 71y + 0959 6'1¢F800S L'GEFOLE9 €0V F9L08 €GCFEB0S UuonuUaAIRUL LY
Lo SL0 L0 Y6CF¥L'SS L'9€F89°19 0CCF¥L0S S9EF 999 Ly Feles YYCF LEES suljsseq
dv1
(9e=u) |30L (9L =u) sjeway (oz=u) ajey (s€=u) [e30L (SL=u) sjewa4 (oz=u) ajen
pd d od od JoJ3u0d uonuaAIU| sadIpu|

Ali Sangouni et al. BMC Cardiovascular Disorders

sa1aqelp 7 2dA1 yum syuaied uj sadipul uo uoneiuawalddns [011eIaASa) JO 10947 € dqel



Ali Sangouni et al. BMC Cardiovascular Disorders (2022) 22:212

However, we conducted a short-term intervention,
which is an important limitation of our study. In addi-
tion, indices of the present article are the secondary
outcomes of our original study, and as mentioned, the
optimal sample size was calculated according to a pri-
mary outcome. Moreover, we did not measure the level
of resveratrol in the blood or its metabolites in the
urine to assess the bioavailability of the resveratrol.

In conclusion, 1000 mg/d resveratrol supplementa-
tion could not improve hepatic steatosis indices and
had no impact on cardiovascular indices; however,
it is not mean that resveratrol has no beneficial effect
on liver or cardiovascular health. In general, dem-
onstrating the real effect of nutraceuticals on health
problems is difficult, especially if the participants are
being treated with various medications for their health
problems. Moreover, based on the means of lipid pro-
file, most participants in the present study had normal
values for serum lipid profile that can complicate the
resveratrol’s ability to demonstrate efficacy. It is rec-
ommended to conduct clinical trials among individu-
als with higher lipid profile values to reach a definitive
conclusion. Furthermore, taking all medications should
be monitored and controlled in future clinical trials.
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