Obesity Treating Natural Products | Encyclopedia.pub

Obesity Treating Natural Products

Subjects: Pharmacology & Pharmacy | Food Science & Technology | Integrative & Complementary Medicine
Contributor: Jiwon Park , Fahrul Nurkolis , Hyunji Won , Jiye Yang , Dayeon Oh , Hyunkyung Jo , Jinwon Choi ,
Sanghyun Chung , Rudy Kurniawan , Bonglee Kim

Obesity is a global issue faced by many individuals worldwide. However, no drug has a pronounced effect with few
side effects. Green tea, a well-known natural product, shows preventive effects against obesity by decreasing
lipogenesis and increasing fat oxidation and antioxidant capacity. In contrast, other natural products are known to
contribute to obesity. The natural products were classified as single compounds, foods, teas, fruits, herbal
medicines—single extract, herbal medicines—decoction, and herbal medicines—external preparation. Then, the
mechanisms of these medicines were organized into lipid metabolism, anti-inflammation, antioxidation, appetite
loss, and thermogenesis. This research aimed to assess the efficacy and mechanisms of effective natural products
in managing obesity. Several clinical studies reported that natural products showed antiobesity effects, including
Coffea arabica (coffee), Camellia sinensis (green tea), Caulerpa racemosa (green algae), Allium sativum (garlic),
combined Ephedra intermedia Schrenk, Thea sinensis L., and Atractylodes lancea DC extract (known as
Gambisan), Ephedra sinica Stapf, Angelica Gigantis Radix, Atractylodis Rhizoma Alba, Coicis semen, Cinnamomi

cortex, Paeoniae radixalba, and Glycyrrhiza uralensis (known as Euiiyin-tang formula).

obesity natural products lipid metabolism metabolic syndrome lipid metabolism

antioxidant anti-inflammation

| 1. Introduction

Obesity is an excessive accumulation of fat, which poses a potential health risk. Specifically, a body mass index
(BMI) of >30 is considered obese M2, Currently, >1 billion individuals are obese globally [&l. This number is still
increasing [, meaning that an increasing number of individuals are becoming susceptible to many serious
diseases, such as hypertension, dyslipidemia, type 2 diabetes, coronary heart disease, stroke, osteoarthritis, and

cancer, due to this chronic and relapsing disease [4l.

One typical treatment for obesity is weight loss drugs approved by the US Food and Drug Administration, including
orlistat, phentermine-topiramate, and naltrexone-bupropion. Chemical medications can help lose weight and
maintain weight loss but can also cause changes in behavior 2. However, weight-loss drugs have been withdrawn
from the market because of side effects 8. Among those still in use, orlistat, naltrexone-bupropion, phentermine-
topiramate, liraglutide, and semaglutide have been used for long-term treatment. In contrast, others are only used
for short-term treatment due to unguaranteed safety over longer periods . Even these drugs may show adverse

effects in some individuals and can be inaccessible because of high prices [€!.
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Therefore, developing new drugs, including botanical drugs, phytomedicines, traditional medicines, and herbal
medicines, has gained importance. They have been suggested as substitutes for chemical drugs to reduce side
effects while maintaining effectiveness. For example, Ephedrae herba showed preventive effects against
hyperlipidemia in mice, possibly by regulating DNA repair and modulating the expression of genes and proteins
related to energy metabolism .

| 2. Obesity Treating Natural Products
2.1. Single Compound

One study with a single compound showed antiobesity effects (Table 1). Diethyl azelate (DEA) is naturally
produced in animals and plants and can be used to improve related metabolic syndromes [El. Steeper et al.
reported that daily oral DEA decreased total cholesterol (TC) and low-density lipoprotein (LDL) levels in human
males who were overweight, alleviating obesity. This study on DEA included 17 participants and lasted for 21 days.
More reliable results would have been drawn if this study had enrolled more subjects. This study’s design also
decreased its reliability; it used a 21-day prospective design in a before—after clinical trial and did not use blinding

or a placebo control during treatment.

Table 1. Single compound.

Compound DS;:IC;% Population Status Number Outcome Lab Test Reference
21 davs | TC/HDL ratio,
Diethyl Y Decreased LDL/HDL ratio, 8]
prospective, 17 Completed .
azelate obesity noncholesterol

before—after HDL/HDL ratio

TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-density lipoprotein. |, decrease.

It was impossible to determine the trend of studies regarding the antiobesity effects of single compounds because
there was only one study in this category.

2.2. Foods

Twenty-six human studies examined using foods to treat obesity (Table 2).

Table 2. Foods.

Extract Study Design Population Status Number Outcome Lab Test Reference
Allium sativum Double-blind, 48 Completed NCT01959646 Decreased | LDL El
(aged garlic randomized, obesity
extract) placebo-
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Extract Study Design Population Status Number Outcome Lab Test Reference
controlled
clinical trial
Citrus bergamia Double-blind | LDL-C,
(P el Bk 86 Completed ISRCTN12833814 Decreasedpw _ HPWC 10
Cynara controlled non-HDL-C,
cardunculus clinical trial TC
8-week
Glycine max planngd,
(L.) Merr (black CUEsuEED, Decreased I TG, LDL 11
) double-blind, 63 Completed NCT02108691 . ' ' (L1
soybean testa obesity non-HDL
extract) placebo-
controlled
clinical trial
Carum carvi L. Triple-blind,
(carawal lacebo- DEEREEEE
y P 60 Completed NCTO01833377 obesity, 12
aqueous controlled appetite
extract) clinical trial PP
Ceratonia 8-week
siliqua (carob) - L TC,
and Undaria CllEpER, Decreased resistin
. o placebo- 32 Completed NCT03420989 . (L3
pinnatifida obesity levels, LDL-
controlled
(wakame) - ; ©
; clinical trial
enriched snack
t HDL;
Cynara ez mle] Decreased s
sctj)/l mus placebo- obesit TC/HDL,
; Y controlled, 54 i LDL, (14
(artichoke) . decreased BW
randomized LDL/HDL,
extract . . and BMI
clinical trial ApoB,
ApoB/ApoA
Randomized
double-blind
placebo-
. . controlled
Allium sativum nutritional 92 DRKS00010533 Decreased | LDL-C (1)
(garlic extract) ) ) obesity
intervention
clinical trial
with two
parallel arms
Randomized,
Vitis vinifera L. double-blind, Decreased
(grape) seed placebo- 40 Completed IRCT2015073015968N3 . I NPY (8]
obesity
extract controlled
clinical trial
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Extract

Lactobacillus
plantarum
fermented

Hordeum
vulgare-Triticum
aestivum
(barley-wheat)
flour compound
noodle

Lippia citriodora
(lemon
beebrush) and
Hibiscus
sabdariffa
(roselle)

Matured
Humulus
lupulus L.

(hops)

Gnetum
gnemon Linn
(melinjo) seed

Nigella sativa
(black seed or
jintan hitam)
and Trigonella
foenum-
graecum
(fenugreek)
supplemented
chapatis

Allium cepa L.
(onion) peel

Platycodon
grandiflorus

Study Design Population Status

Single-blinded,
controlled,
parallel clinical
trial

8-week,
randomized,
double-blind,
placebo-
controlled
clinical trial

Randomized,
double-blind,
placebo-
controlled
parallel-arm
clinical trial

Prospective,
randomized,
parallel,
double-blind,
placebo-
controlled
clinical trial

12-week
prospective,
before—after
clinical trial

Randomized,
double-blind,
placebo-
controlled
clinical trial

Single-center,
randomized,
double-blind,

30

54

178

42

40

61

72

Completed

Completed

Completed

Completed

Completed

Completed

Number

ChiCTR1800019614

UMINO000014185

UMINO000025643

Outcome

Decreased
obesity

Decreased
obesity,
appetite

Decreased BF

Increased APN
multimerization

Decreased
obesity

Decreased
obesity

Decreased
obesity

Lab Test Reference

L TG

| Leptin,
resistin

1
HMW/total
APN ratio

1 TC, non-1t
HDL-C,
VLDL, TG,
1 HbALC,
FPG

t PUFA n-6
I PUFAN-3

PGE571: |
leptin.

7

9]

120]
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Extract Study Design Population Status Number Outcome Lab Test Reference
(balloon flower) placebo- PGE2855:
ethanol extract controlled | L:Aratio
clinical trial
Randomized,
- double-blind, Subjects with
Quercetin-rich lacebo- lower HDL-C:
Allium cepa L. P 54 Completed UMINO000033410 ’ 24]
(onion) powder controlled, decreased
P parallel-group VFA.
clinical trial
Randomized
. o triple-blinded
Salvia officinalls - cebo- 60  Completed IRCT201504146917N2 ~ Decreased =
(common sage) obesity
controlled
clinical trial
Garcinia .
i Prospective,
cambogia )
(Malabar nonrandomized Decreased ' 26
: controlled 214 Completed ) Cholesterol, (28]
tamarind) and . . weight
intervention TG
Amorphophallus . .
. . clinical trial
konjac (konjac)
Randomized,
Stevia three-arm, Decreased
rebaudiana single-blinded 30 Completed NCT01115088 . 21
) energy intake
(stevia) crossover
clinical trial
Randomized,
Helianthus placebo- !
annuus el Decreased Cholesterol
double-blind, 46 Completed . o (28]
(sunflower) arallel-arou obesity long-lasting
seed extract P S g . P LDL
clinical pilot
study
Randomized 2-
arm design
Citrullus lanatus  with a single 6- 45 Completed NCT04015544 Decrea_sed 29]
(watermelon) week obesity
intervention
period rol; TG,
Caulerpa Randomized, 74 Completed NCT05037591 Decreased 1 HDL, Ba  oody fat;
racemosa double-blind, obesity proliferator-
(green algae) placebo- activated ted fatty
controlled receptor-y
clinical trial coactivator
a (PGC-

C. Lalvi L. (Cdldwdy) dueuuS EXLdUL (LAL) Uetiedseu Ve, walsl-lu-1ip tauu (vwwir), unyn cucunnerence (THC),
and mid-upper arm circumference (121 Rondanelli et al. demonstrated that C. scolymus (artichoke) decreased
visceral adipose tissue (VAT), fat mass (FM), and WC 4 These results demonstrated that artichokes could
potentially treat individuals with overweight and impaired fasting glucose. V. vinifera L. (grape) seed extract (GSE)
decreased several anthropometric measurements, including BW, BMI, WC, hip circumference (HC), and WHR,
demonstrating its potential to treat obesity 28, The treatment group received GSE (300 mg/day) for 12 weeks, also
lowering neuropeptide Y (NPY) levels compared to the placebo group. An L. plantarum fermented barley—wheat
flour compound noodle (FBWN) decreased WC, fat rate, FM, and visceral fat (VF) and increased muscle mass and

basal metabolic rate 2. Boix-Castejon et al. reported that combining L. citriodora (lemon beebrush) and H.
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Extract Study Desigh Population Status Number Outcome Lab Test Reference] obesity
1a);
[18] I TC, TG
Randomized,
operss Soueing fents by
rotundus P group, 30 Completed CTRI/2014/05/004633 . LDL, VLDL; =L .
. placebo- circumference ervating
rhizome extract . t HDL
19 controlled pilot and BMI .
(29] study reducing
Garcinia >gulating
cambogia Improved . * against
(Malabar Qpen-label 100 Completed anthropometrlc LLDL; 1 132] - ag
. clinical study [20] and metabolic HDL |
tamarind) am) and
state
extract
, and the
Randopyiged, d d
Hydrangea double-blind, Decreased reduce
serrata (Thunb.) placebo- 93] Completed KCT0005594 ) LLDL, TG 3] 3FP and
overweight
Ser. leaf extract controlled
clinical trial and total
. . Randomized, Qecreased
Citrus reticulata lacebo- weight and fat | LDL TG
(immature P 20 Completed CMUH103-REC2-040 metabolism by L (4]
oken) extract controlled su res% e ants with
P clinical trial 1op -
adipogenesis
d that S.

~ 5] s

officinalis (common sage) decreased BW, BMI, and WC 23, Common sage extract at 330 mg/day for eight weeks
positively affected lipid metabolism. Maia-Landim et al. reported that standardized G. cambogia (Malabar tamarind)
extracts (52.4% hydroxycitric acid (HCA)) and A. konjac (konjac; 94.9% glucomannan) decreased plasma glucose,
cholesterol, and TG levels; FM; VF; and BW and increased the basal metabolic rate 281, However, polymorphisms
in perilipin 4 (PLIN4; —11482G > A), FM and obesity-associated (FTO; rs9939609 (A/T)), and 3-adrenergic receptor
3 (ADRB3; Trp64Arg) attenuated its lipolysis effect. Farhat et al. reported that S. rebaudiana (stevia) intake did not
result in energy compensation during lunch or throughout the day and reduced postprandial glucose levels
compared to sugar 24, Stevia was found to lower appetite and stop the increase in food intake. Leverrier et al.
reported that 500 mg/day of H. annuus (sunflower) seed extract for 12 weeks decreased cholesterol, long-lasting

LDL, BW, BMI, and WC 28], The intervention was especially effective in females with obesity aged >30 years.

Six weeks of C. lanatus (watermelon) supplementation increased fasting plasma L-arginine, cis-lycopene, and
trans-lycopene levels and decreased vascular cell adhesion molecule 1 (VCAM1) levels 22, This study only
suggested indirect effects on obesity, so further research is needed to obtain effective results for lipid metabolism.
A new comprehensive study by Permatasari et al. showed that C. racemosa (green seaweed or green algae) could
be a new candidate for antiobesity functional food 9. This study integrated in silico and in vitro experiments with a
four-week, randomized, double-blind, placebo-controlled clinical trial. A randomized, double-blind, parallel-group,
placebo-controlled pilot study by Majeed et al. demonstrated the antiobesity potential of C. rotundus extract (CRE)
[l |nterestingly, CRE showed antiadipogenic activity, was safe for human consumption, and effectively managed

weight and hypercholesterolemia in individuals with overweight.

The main active ingredient in Malabar tamarind extract is HCA, which is known to attenuate weight gain and fat

synthesis in animals and humans [BZ. However, the mechanism underlying the action of HCA is not fully

https://encyclopedia.pub/entry/49664 6/18



Obesity Treating Natural Products | Encyclopedia.pub

understood. A three-month clinical study on 100 individuals with obesity and a subsequent computational study
investigated the effect of HCA treatment on anthropometric measurements and plasma lipid profiles in human
subjects 32, They showed that HCA could reduce weight gain and fat accumulation in subjects with obesity. Han et
al. conducted a randomized, double-blind, placebo-controlled study assessing the effect of standardized H. serrata
(Thunb.) Ser. leaf extract (WHS) on BW and BF reduction in human subjects with overweight or obesity 23], Daily
WHS supplementation reduced BW, BMI, and BFM. Interestingly, this was accompanied by reduced HC, VFA,
abdominal fat area, and the visceral-subcutaneous ratio. More interestingly, no significant side effects were

observed during or after 12 weeks of this intervention.

All the above studies support the claim that certain foods help prevent obesity. Foods used in these studies were
usually also treated as herbal medicines, and many processed foods into extracts to test their effects on obesity.
Certain foods reduce obesity usually by controlling metabolic hormones or reducing appetite. Most studies stated
that there were no side effects. However, some studies used noodle or snack forms to test the food’s antiobesity
effect 13271 Moreover, some studies did not clearly indicate a mechanism for reducing obesity. Therefore, further

studies are needed.

2.3. Teas

Twelve human studies treated obesity using tea (Table 3). Yonekura et al. conducted a cross-sectional study on C.
arabica (coffee) and C. sinensis (green tea). These substances were administered to 232 Japanese women aged
40-65 years with menopausal symptoms who completed the brief-type self-administered diet history questionnaire
(331 patients were divided into four groups depending on their coffee (CF) and green tea (GT) consumption. Using
a multivariate model, they showed an inverse relationship between daily CF/GT intake and BW, BMI, and cardio-
ankle vascular index. Ghasemi et al. conducted a clinical trial using combined high-intensity interval training and
green tea supplementation in 30 women with overweight [28l. They determined that daily green tea consumption
increased the levels of sirtuin 1 (SIRT1), peroxisome proliferator-activated receptor gamma coactivator 1l-alpha
(PGC-10), and catalase (CAT) and significantly decreased BFP, BMI, and BW. Therefore, the catechins in green
tea inhibit lipogenesis, increase fat oxidation, and improve antioxidant capacity. Kobayashi et al. conducted a
randomized, double-blind, placebo-controlled trial examining the effectiveness of green tea beverages enriched
with catechins and a galloyl moiety on obesity in 124 subjects with obesity 7. Green tea catechins with a galloyl

moiety reduced BW, BMI, and BFP by decreasing abdominal fat area via inhibiting or attenuating intestinal fat

absorption.
Table 3. Teas.
Tea Study DesignPopulation Status Number Outcome Lab Test Reference
Coffea arabica Cross- 232 Completed Decreased (25
(coffee), sectional, BW and
Camellia brief-type BMI
sinensis (green self-
tea) administered
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Tea

Coffee, green
tea

Decaffeinated
green coffee
bean extract

Green coffee
bean extract

Green tea

Green tea

Green tea
extract

High-dose green
tea extract
(epigallocatechin
gallate)

Kosen-cha

Study DesignPopulation Status

diet history
guestionnaire

Cross-
sectional,
Japan multi-
institutional
collaborative
cohort study

Randomized,
double-blind,
placebo-
controlled
trial

Randomized,
double-blind,
placebo-
controlled
clinical trial

10-week
randomized,
placebo-
controlled
trial

Randomized,
double-blind,
placebo-
controlled
clinical trial

Double-
blinded
placebo-
controlled
trial

Randomized,
single-center,
placebo-
controlled,
double-blind
study

12-week,
prospective,

3539

43

64

30

124

77

Completed

Completed

Completed

Completed

Completed

Completed

Unknown

Completed

Number

NCT02764957

NCT04950062

IRCT20151025024699N3

NCT02147041

Outcome

Coffee:
decreased
VAT,
metabolic
syndrome

Decreased
obesity
and
appetite

Decreased
obesity

Increased
metabolic
status

Decreased
BF

Decreased
obesity

Decreased
weight

Decreased
obesity

Lab Test Reference

1 Serum
adiponectin;
| total
serum
cholesterol,
LDL, FFA,
leptin

1t PGC-1a

)
Adiponectin,
irisin

1
Adiponectin;
!
cholesterol,
LDL, ghrelin

ITG,
tinsulin

[40]

[41]
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Tea Study DesignPopulation Status Number Outcome

before—after
study

Lab Test Referenceh,ee fatty
sensitivity
ation; |,

14-day,
placebo-
controlled,
double-blind, 12
crossover
intervention

trial puer tea

Increased [44]

ili
o ability to

Oolong tea Completed

1 on the

Randomized,
double-blind,
placebo- 59
controlled
clinical trial

Decreased ! [45]

NCT03613688 obesity Cholesterol

Puer tea extract Completed

Six studies demonstrated the effectiveness of fruit-derived natural products in ameliorating obesity (Table 4).
Duchnowicz et al. reported that A. melanocarpa decreased acetylcholinesterase (AChE) activity and oxidative
stress, improving lipid metabolism related to cholinesterase activity 8. A. melanocarpa at 3 x 100 mg/day for two
months decreased cholesterol and lipid peroxidation, reducing AChE. Rondanelli et al. found that bergamot
phytosome positively affected VAT after 30 days and remained effective for a further 60 days 7. Bergamot
phytosome tablets (500 mg) taken twice daily for 12 weeks modulated lipids, decreasing TC and LDL and
increasing HDL. All these studies support the efficacy of fruit-derived natural products against obesity and lipid
disorders, although there were some limitations. Treatments in several studies appeared effective but were not
significant. In addition, a few studies were conducted on obesity-related bioavailability, such as metabolic

disorders, inflammatory status, and antioxidant capacity, rather than on obesity itself.

Table 4. Fruits.

Extract Study DesignPopulation Status Number Outcome Lab Test Reference
+ HDL,
cholesterol,
TAC “fast”
parameter; |
TC, LDL,
Aronia Placebo- Decreased T“G I TAC
melanocarpa controlled 77 Completed cholinesterase slow (6]
extract trial activity para}meter,
lipid
peroxidation,
cholesterol
in the
erythrocyte
membranes
Citrus Randomized, | TC, LDL,
bergamia doulble-Elmd, 64 c leted Decreased ApoB, [47]
(bergamot) C‘;f]‘fri”; ompiete VAT LDL/HDL;
phytosome trial 1 ApoA/HDL
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Extract Study DesignPopulation Status Number Outcome Lab Test Reference
Citrus 1 TC, LDL,

. Randomized, TAG, serum
SR double-blind leptin, serum
(bergamot) ' UNICZ Trial Decreased o [48]

olvohenol placebo- 45 Completed No. 182/2016 weight ghrelin;
polyp controlled ' 9 + HDL,
extract- )
complex trial serum
P adiponectin
Randomized,
Citrus double-blind, Decreased
bergamia placebo- 98 Completed cholesterol 1 LDL 49l
(bergamot) controlled and BW
trial
High GO: 1
Grape ApoA-1; |
. TC, non-
pomace and  Randomized,
) ) Decreased HDL-C,
Schisandra double-blind, obesity- LDL-C
chinensis placebo- 76 Completed Y ' (0
. : related plasma
(omija) fruit controlled o )
. dyslipidemia ApoB, Apo
ethanol trial
B/ApoA-1
extract ;
ratio, plasma
Lp(a)
+ HDL-C,
E:cl;f/;ge Randomized, Decreased adisirnuen;tin'
. double-blind 35 Completed RBR-5RXR2B \ P : (51
(jucara) pulp trial obesity 1 TC, LDL,
powder TAG, L:A
ratio
26-week
Garcinia prospective
mangostana  randomized, 20 Completed  NCT02823561 Decr(_eased | HDL 52]
(mangosteen) controlled, weight
extract parallel-
group study
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grvavpeé 8 Bxtract (Vifis \'/lnl?etrjg) supb?éjmenf on |'Hﬂa ma?bry markers, neur pep%deegwlfc, P

GPCR, G protein-coupled receptor; GTP, anosine triphosphate; ATP, .adenosine triphosphate;  cAMP. cyclic

arﬁ{t’hropoomeI fie easures',oan’d appe%%e I Obese oF c?vervx’/elght iNdividuals: A rane omi’ze'é cﬁhlég]'
d [ hosphate; p j hosphate-activated tein ki ; TG, trigl ides; FFA
a e[?f%ﬁ[nﬁthPOr}%rg eg.eZOAé\é),léﬂfi%%—s%monOp osphate-activated protein kinase; , triglycerides; ,
free fatty acids; FABPs, fatty acid-binding protein; FA, fatty acid; OxNeFa, oxidized nonesterified fatty acids;

1PcBad, Rrofiborhe Blitdratditacivatell rédepkdr-dantiddcdbctiRiags YafHE #1101 LaclaRagiida Rlargaiin2,
lysdBHERiNH i Badey-RReRlprsBH3INERINIgs and insulin sensitivity in subjects with metabolic
syndrome. J. Food Biochem. 2020, 44, e13471.

18. Boix-Castejon{veis T E6BEZ M. Pé : .; Caturla, N.; Roche,
Fat .
E.; Micol, V. Higisqugand lermion verbeha potgéfrer NE pesfterpasatembiomarkers in
overweight suMecE randomizé&ff eo rplllé?tﬂigﬂ’_a!;.pr o B 81 73ER184.
PPP glycolysis FAS % Flaxseed oil
19. Morimoto-Kobajashi, Y.; Ohara, ¥, Ashi 'ny-lv.a;“Kana a, 'l ni, K iMarsge, (. Kaneko, Y.;
Taniguchi, Y.; Katayama, M.; Kow%tari, Y|, éte¥icMatu s B8 fat in healthy

AC BBT, OPE,

gremp study. Nutr. J.

2
ATP Flaxseed oil

overweight hun miz® dotfff8blind, placeb

2016, 15, 25.

BBT,OPE Nucleus
,Salvia officinalis,
Coffee,Green tea, GCE, GTE,
AASE, LI85008F, YY-312

20. Oniki, K.; Kawakafff'T.. Nakashima "B Myaia, K. ;v
Nasu, A.; Eto, Y; , N.; et al. eljni seedlextract increases 1:;?

Responsive element DIRIDIIN

in physiological |anepatiotegical condgm.ﬁci. ‘

SREBP1C

21. Rao, A.S.; Hegde, S.; Pacioretty, L.M.; De:@épgdett
foenum-graecum Supplemented Ghépe

lower oll;
Chia oil,

Circumference, '‘Blootipidsand ety

Week Safety and Efficacy Study. J. Med. Food 2020, 23, 905-9109.
Figure 2. Schematic diagram of glucose metabolism and the effects of natural products. PPARYy, peroxisome

25 oftBRkoHaNivEP HeBroriaikima: BB didex QripRdnasl&ackineisasesida phucsdiaMesprians &n
coffed BERMAGIASIN OMeryeightangAReseIkorean, SHRIGBds Mednarha02Rs8888 mddnga oleifera
282kaatiepus: gapAl exveckiMumay keeagn (LR\RPIRNIYIGAT qURMS RINACPIGT RS, FREbRIEARYDA SrRaR/L
exXt@S e B dEP AR SHIBHGT PRA ORI drilttaHamM S 42ERasiblanttfa@dn eflerfisdIrds: Moderatsy

Copoerrbexdsfs AR Aflfieeian (EP REMNEHRNRE, T60BHIB RN OPrAak: S ESRFo e Hiannanaeskiading
promgl’pﬂ]g;, PAgHatty acid synthase; PA, phosphatidic acid; PAP2, type-2 phosphatidic acid phosphatase; DAG,

=

diacylglycerol; DGAT, diacylglycerol-acyltransferase; TAG, triacylglycerol; LC-HS, Lippia citriodora L. and Hibiscus
2t e Nuaio: TrefoRAad wbUAME " Al Cide O pRosphalde St Of QURIgein-RIch IR

CoRRIA et BNt S Ol S ML RIS S5 PRUPRE RN 8K eSS R Alg P SrRrIRE,
sret%tqlélp s%é[lrjoqyr'elalmgtlgrr)}tsé e(r)n]é%t-%%’d%]g' protein 1c; LXR, liver X receptor; FBWN, Lactobacillus plantarum

fermented barley-wheat flour compound noodle; COMT, catechol-O-methyltransferase; IR, insulin receptor; FATP1,
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spelled. 0@, 48pthdia2ibBucible factor 1; SCAP, stem cells from apical papilla; SIRT1, sirtuin-1; PGC-1aq,

2RISR R REMALY, TP ERBIE. BERINASY, M TatiHe SN ong 8PP IRl 2
G Gl T S eobleth ISR LA B Rocshaase
Trp64Arg polymorphisms. BMC Complement. Altern. Med. 2018, 18, 26.

AdpHannabbdlisB essetadsifivdoone, lipdgéaetssofiBtersia, Eaddaatipodyastifenchahishicase Responskgrated
antBhtigty afiecisnarg\ekptaked Aoy heeepesing rossgaersikiacdlutiatits, 281@ ,atindsP6 differentiation and
2A%Lre fpapste WA Y eiaten: GrrsRans e IECRRA A5 ISERAHATT IR Bl d e
Car%%é’&sev\?‘\g%l S%AT'e” %”r%%ro%. d'rﬁgoPifi‘e' PG SERTM s GhAng T2 ASekS of b AP adA?
(CIERREL A28 BotBRe énnﬁ) PIAC SIS SR Bhotestad R BRI ébiﬁRﬁPl’o%)oare ipogenic

factors. Lipoprotein lipase (LPL), hormone-sensitive lipase (HSL), peroxisome proliferator-activated receptor alpha

2@ rakRafein Rafenéiatsiestophds phatE SERiP) [adivEaaNaBidinGindduetainpk) KR  iPpileibts. Several
stuBiNe0nd e sdYhkiSrs (B eLkinsVeRaRy EoRalyyvatermelon consumption decreases plasma
sVCAM-1 levels in overweight and obese postmenopausal women. Nutr. Res. 2020, 76, 9-19.

g&aﬁgﬂﬁgﬁ&%ﬁ Pﬁar%‘”r?é‘;/%%s"i‘d?e TR0 QRN B PR BENG TBraRm R ORFisand Y Y-
312K malawati, D.A.; FebrlaBna é) atl)r'a%n o mlnhﬁegafb ﬁ%%%?c%gsrgas %Crﬁteu z\ﬁltgria‘ C inhibition

[11][22][57][58][59] [11][2
Screenlng, I%md %Waprﬁgcg?(\)/&gglegvrg iz}%ﬁ{% c;%_][ﬁ_\;]vnregugtreagél%agsa as an AA‘ %I o%eSIRIW%%n?PE
agmg %3'/_' RHGYI’}]SIETQICP Br ifS and %eromsome Prollg{e\pat%)zr RCW 4ed %edceC/%?P Cct)%ecrtef\t/) hit-)'tmg
aduaoci}/e? |Eere tigt utr ZOEET upiﬁg}ﬂated lipolysis proteins such as LPL and HSL . AMPK is predominantly

assomated with antlobesny metabolism. BBT, LC-HS, melinjo seed, NFC, sunflower seed extract, coffee and green

%%ﬁﬂw%hﬁ@&ﬁp@%@r\?@lﬂg MehatB - oAl . 0vn, Bradeyafy; RaBirepordd kbt Ate TAAgPANTE
atEniE|DfQinemp ol RYRESIRE RIS RieaERR0l, SOEPYSHTA U5 CitsRer
sedd BQFBCRB@@@ﬁEPJ&@Emﬁ%'daﬁﬁ/@w%rgs‘éﬁiHm ABRDRIRS: Mefabcasyds LR85 ARPRaldme-

enr%ﬁ80“3§?ack, melinjo seed, green tea, GTE, jucara pulp powder, and S. platensis powder, decreasing
JPossRssIS MNIREEUEP. Lrwidiian PERBEAE! A * SuRsgrTesticRige MYk dtibile, Y. Pramargpsieen
extiggl, \Bajiate SIKINRLANRA didt compurtaiiGarefdy b asti-SBUS R mecEh eI RS
enzygig. RICIAMRItsh Y, GCBESPEE #98sQiBrateRIn REC AdvPI513C1 a8 gipncompetitive inhibitor of

lipoprotein-associated phospholipase A2 (Lp-PLA2) (431 | C-HS, coconut oil, safflower oil, chia oil, and flaxseed oil

3suppresSed “SREANG. BoimResP N, Yok N damimE ANderdatind&Eam Blhglﬁeu% an - JeleGh9Tine LoL
recep%rr] h%zt%% Iﬂ'g gr rgﬁeas el (TQ‘H?B )I_Slp%xylﬁ%?r\rl]e%olzc)é%rfaltc&?nsa%ﬁg\xewg’lphﬁl%néjll BOddy fola¥e and
haSRAFGHOR R RYelpsiant or. Ohere Hinans; A Randomized . Double-Blind FaceR =GO inding

pro%fr%j ¥,ul(}|cuetsrls?vr(]e y %Qt%/za’tels agenylate cyclase, cyclic AMP (cAMP), and protein kinase A (PKA), and lipase 23

SRS rCBEhand, berdamdriohibltact the, activatiom of. Ly o ANIOleeTieinesyC tRITFFasasetéhGAT A1,
GChEmarasepeka(@itesamitylaraneirteset midty ardghidatomageryoat*HprBilvid ighueasss ferulic acid,
inhihi@ngbk'mignacgumdmpremetmtrqm@;mgmmq zogmpg@s,nzﬁ@ﬁ.zasgh—dose GTE increased fat oxidation by
inhibiting catechol-O-methyltransferase (COMT) 2], Quercetin-rich onion powder altered the expression of genes
related to fat metabolism, such as ADRB3, HSL, PPARy, and uncoupling protein (UCP)-2 [24 Standardized
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https://encyclopedia.pub/entry/49664 14/18



Obesity Treating Natural Products | Encyclopedia.pub

4dardegsearésS of Beaneadothdliyrd2Y. MangoHees uextidciRiatibitioniof lodyefaioandr iarpobidetitipidid to
proprafii@dis ET i@ ayithy dahjngoryslomptienasktay XY dpd EXIFICtina dyypessipid 88hid_popakatiecreAsed
by sandaeniziepsbpiderdtid-cantiialletianhhigHinleintarid Aayiolg Bl Bihklte8GrieBtbasome-mediated caspase-1
. . @] . . _ - . .
ASBEARRSHES, P SRS A R ICEE R S SRR A SRR s SEdRgys whin
TS P gE A R A B0 B O A e e e ST Sl R ZHER e Phlernentation

3.1%EhAl|E1)t(|I(r)a)lgafa{Rp Aronia melanocarpa. Biomed. Res. Int. 2018, 2018, 5670145.

47. Rondanelli, M.; Peroni, G.; Riva, A.; Petrangolini, G.; Allegrini, P.; Fazia, T.; Bernardinelli, L.;
The\ RS MACh AR T 2R K P AR 2RUCRESY BHgUNGF I B i pro iR L8rar AT N Rtasliogs:
but onla two discussed the antiﬁ%ddan echanism a ocigted Wit theiraoﬁn oungd’s i%nific nt eﬁi_c%y.

Iipid profiles in overweight and obese classT subject with mil )Pperc olesterolemia:

randomized placebo controlled tri%lllcﬁg]}‘ltgther. Res. 2021, 38,2045—2056.

ace

cki, T.; Mollace, R.; Ragusa, S.; Mollace,

* _ oxidatiye stres . .
éwa ome Is-’atlents Treated with A

~Nutrients 2019, 11, 1271.

48. Capomolla, A-S s i, faone, S)\Parafati, M.; S
V. Atherogenic Tndex Reduction and Weigh '
Novel Pectin-Enriched Formulation of Bergas

49. Cali, Y.; Xing, G.; Shen, T.; Zhg Mpplementation of

50. Han, H.J.; Jung, U.J.; K - —SJ
hlgh-q!'ape pomace and
Supplementation with Grapg PSmafE sher'o

51. Jamar, G.; Santamarina, A.B.; Flygare, A.C.; Gagliardi, A.; de Rosso, V.V.; Dourado, V.Z.; Pisani,

Fighr@. £ fRghsoridtindugaias fsHit SuoplemasatiraaBRtahelifpMametariniadhidaals wtheased the
ACRBestyivh Houblerpiinstian drmizad cortrolggdiifldd - dNwil&ioesem) 28@8z83 113 utation of the

53PRIGNASHUONC EaQrgifiiibatalas P AT A O athigne SaroxidansGd ) dedediiaPp G SH-Px also
oXigizR fRdHIP DR IUALYRNS, (SSR4e Q¥Hizes! JeiRibione (RRSPINIISRR P ESEHELSh Gt R pditdathione
redpctaim (SN EReUPRICASEL ' RARD BRIRSHES SO SERHIR PRI AYDALPE BRTHANSRI 8815 O2

Iev%iu%%],_ mjﬂl?@mgufﬁﬁﬁidjﬂ?%é‘? substances (TBARS), a marker of lipid peroxidation caused by oxidative

injury, were also reduced by the high-GO supplement B9,
53. Chooi, Y.C.; Ding, C.; Magkos, F. The epidemiology of obesity. Metab. Clin. Exp. 2019, 92, 6-10.

ﬁ'.%&pﬂﬁtgﬁdtﬂ@s, S.Y.; Hwang, Y.C.; Ahn, K.J.; Chung, H.Y.; Jeong, |.K. Aster spathulifolius
Twe V%Xslma‘laexst rgsct%ﬁ%ue%eg P&%é’%{g}g@ét\%@gnf%%&%%s allﬂdo tlﬁgse?fehc%n (ﬁ%%tlﬂ\rlg%rgdeu%tsz,%%g’n%?é r(rs%%tToned
the6rrZeBc'hanism underlying this effect (Figure 5). Among the three excluded studies, one did not show a significant

5&nretite, sYIpredsing eXfedt; iuarepalied ;akiwletedIn®:chanis81 P5HBeike 1o, HHfeitiistd ashierbedsextmwirexigenic
factoomatier q&cve3dey) frexuhmipdaatersylindrica Beauvois, Citrus unshiu Markovich, and Evodia

https://encyclopedia.pub/entry/49664 15/18



Obesity Treating Natural Products | Encyclopedia.pub

officinalis Dode on body fat mass in overwelght adults: A 12-week, rand ouble-blind,
placebo-contreliggparallel-greap CIir ‘

extract
BPE-C
LC-HS

56. Dixit, K.; Kamath, D.V.; Alluri, K’V
loss demonstrated-in a 16-we izef, double-blind, placek
healthy overw&ight adilfs. Diabet€8"Obeg. Metab. 2018, 20, 263

57. Kudiganti, V.; Kodur, R.R.; Kodur, $.R.; y .E %hgglgnzglrablllty of
Meratrim for weighé mar . placebotcorftf8fted study in healthy

58. Jo, D.H.; Le€, saurle@yed.D- - bisan in overweight adults and adults with obesity: A
retrospective chart review. Medicine 2019, 98, e18060.

ighez acbGheBateartjadgratn Ak theghp pletitd otemharosmAinFtdsesitydaoid ithth eftentterf obtuvadighidosts.
BPprOglanyarecamelypretes diadiveorgpbae ICpétiehisomitbirioreeadcohaiid fattisdne sdiskage: 1A, GLP-1,
glucagaiohiispepti detiteclih d luaetystadhtnial ABy,. chrbluay. D203 23ir&94—1002.

68hr@ﬁ¥ rgv% |'o(3\%red %I E\) “r\{v%ggﬁo\c/écr:pegznteemact Béll-pé %aste oI[]C MS %M@ LC lﬁgcmcfeaéed gfl)Jéagon like
pepIPJée e(&t@j ?)ffects of a comblnatl n of I—élblsg%s %?bd riffa and LI'IQQha citrio ora pol}jpheno S.in

an anorexigenic mcre In produce e Intestinal L-ce at stimulates’instlin secretion and
|ndué/eesrvéla6tllgp t/@@e Lhwgé:g% ar%]o oemx rzaﬁ: %2 utcré) Iegrgglg | reSs <|)r| I?ep%n eve%é, wﬁlch suppresses food
Gihta®é(fSY, GAE Ryytpdoe@ivalsy i8]y dim, liBoRéect piaQingrectDas amvebesiayvand, rigtatipknd carvacrol,
impipivathtike gastonutekeiiai moicemionei ze dl o repplee pikbt BtadhehyBElacite Chime et S2pkeer3d; podder
ma@ ®8. responsible for cholecystokinin release, which affects the brain’s appetite center [2. The ephedrine and
eine in Gambisan reversed ohesity by redu od |nt ke via.the sympathetic nervous syste
G%afg(ousefl %En ‘\/ﬂ)ttagﬁ A galc%oﬁr R % ulima paten5|s iy vely ameliorated ant rThropometrlc
3.1 BSFHERT gnanand obesity-related metabolic disorders in obese or overweight healthy

esis
individuals: A randomized controlled trial. Complement. Ther. Med. 2018, 40, 106-112.

65 Olveira-ge L tacL S AR EW . LM R QI AR Riat0e, ‘&efﬁ??téi&fa’,‘?\%‘fé‘i'.BTOH?&%JQC’% qQe
only sateh ig s, B't“%“ﬁqexr%'f’“”ﬁg e S R et s I A R R R e e
factars caused the bro (')& Hlt& adipose tissues.

iIs'wi arylng 8/ ompositions oh Anthropometric and Biochemical Parameters in

Obese Women. Nutrients 2018, 10, 932.

64. Escalante, G.; Bryan, P.; Rodriguez, J. Effects of a topical lotion containing aminophylline,
caffeine, yohimbe, I-carnitine, and gotu kola on thigh circumference, skinfold thickness, and fat
mass in sedentary females. J. Cosmet. Dermatol. 2019, 18, 1037-1043.

65. Lima, R.P.A.; do Nascimento, R.A.F.; Luna, R.C.P.; Persuhn, D.C.; da Silva, A.S.; da Conceicao
Rodrigues Gongalves, M.; de Almeida, A.T.C.; de Moraes, R.M.; Junior, E.V.; Fouilloux-Meugnier,
E.; et al. Effect of a diet containing folate and hazelnut oil capsule on the methylation level of the
ADRB3 gene, lipid profile and oxidative stress in overweight or obese women. Clin. Epigenetics
2017, 9, 110.

https://encyclopedia.pub/entry/49664 16/18



Obesity Treating Natural Products | Encyclopedia.pub

66. Szulinska, M.; Gibas-Dor iller-Kasprzak, E.; Suliburska, J.; Miczke, A.; Walczak-
Gatezewska, M.; Stelmgch-Mardas, M.; Walkowiak, J.; Bogdanski, P. Spirulina maxima improves

insulin sensitivify, [EEEprofwe=—tmd toThermogenasis stattﬂh'l'?be%'&ewt?éh?gmfﬁvtll-treated
hypertension: A randomized yﬂe-bli 0 placebo-controlled study. Eur. Rev. Med. Pharmacol.

Sci. 2017, 21, 2473-2481.

67. Galvao Céandido, F;
Peluzio, M.D.C.; Goncalves AlfenasyR|C. Consumption of e Ta VITgin ofive oiflimproves body
genic gene exp! —

composition and blood pressure in wo ; fat-Arandemized, double-blinded,
placebo-controlled clinical trial. Eur. J.

- Ble g/ J:A.; McCrea, C.E.;
and-higk-oleic-acid ganola oils on
. Obesity 2016,%4., 2261-2268.

pnagement iR Adults Under Chronic
Stress Through andomized,
Placebo-Controlled Trial. J. Evid. Based Complement. Altern. Med. 2017, 22, 96-106.

RGHES & 3R R e A0 2T 7 TS MRGPSRIR, Misahgnism in obesity and the effects of natural
products. ASE, Aster spathulifolius Maxim extract; OPE, onion peel extract; PGE, Platycodon grandiflorusethanol

extract; GCBE, green coffee bean extract; UCP-1, uncoupling protein-1; UCP-2, uncoupling protein-2; ADRB3,
adrenoceptor beta-3; cAMP, cyclic adenosine monophosphate; PKA, protein kinase A; PGC-1a, peroxisome
proliferator-activated receptor y coactivator 1a; PPARa, peroxisome proliferator-activated receptor alpha; SIRTL,

sirtuin 1; 1, increase.

A carob- and wakame-enriched snack, melinjo seed, OPE, PGE, and GCBE induced uncoupling protein-1 (UCP1)
in brown adipose [L3)[20][22)[23][49] ' ASE increased uncoupling protein-2 (UCP2) expression, increasing energy
expenditure and consumption B4 The sympathetic nervous system was considered related to energy expenditure
through thermogenesis. Matured hop and Gambisan were believed to activate the nerve system 2958 pGEg
increased the expression of thermogenic-related genes, such as SIRT1, PPARa, and PGC-1a 23, Folate and
hazelnut oil capsules lowered ADRB3 gene methylation levels ©3 The ADRB3 protein facilitates the
catecholamine-induced activation of adenylate cyclase through the actions of G proteins. These mechanisms are

involved in energy homeostasis by mediating thermogenesis.

It is evident that various studies have examined the effects of natural products on obesity. This research detailed
the potential for the widespread use of natural products in treating obesity, which has not been reported in previous
reviews on the same topic. Further studies on safety, tolerability, and pharmacokinetics can be performed on these
natural products to confirm their potential effectiveness. Natural compounds, foods, tea, fruit, extracts, decoctions,
and external preparations were found to show efficacy in lipid metabolism, anti-inflammation, antioxidation, appetite
loss, and thermogenesis. Most studies showed positive effects in relieving the symptoms of obesity and
demonstrated that natural products could be used as effective treatments for obesity. Therefore, herbal medicines

are expected to be fully utilized in clinical obesity treatment. However, limitations remain in that some studies did
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not investigate efficacy or safety, and their nonsignificant results could be changed with precise control of drug
dosages. Therefore, meta-analyses are needed to further examine their findings. Further studies are expected to

refine the pharmacological effects of natural products for clinical use.
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