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Abstract

Obesity has become a major topic of medical research in
the world. In addition to diet control, exercising and
behavioral therapy, many scholars now believe that drug
therapy should be added to the routine treatment of
obesity. It is confirmed that weight-loss drugs can help
improve the health of obese patients, and patients who fail
to intervene in lifestyle alone can benefit from drug
treatment. Glucagon-like peptide-1 (GLP-1) is currently used
in clinical blood glucose control drugs, but it has been
proposed that taking GLP-1 and GLP-1 analogs in obese
patients can not only achieve weight loss but also prevent
complications.
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Introduction

Obesity has become a major topic of medical research in the
world. In June 2013, the American medical association first
declared obesity a disease. The disease in which no obvious
endocrine, metabolic disease, and another pathogen can be
found is called simple obesity. Simple obesity is a nutritional
disorder disease in which the long-term Energy Intake (El)
exceeds the consumption of the human body, resulting in
excessive accumulation of fat and excess weight. It is a serious,
chronic, relapsing disease of energy regulation, with strong
genetic and early-life environmental determinants [1]. According
to the World Health Organization (WHO), Body Mass Index
(BMI) greater than 25 kg/m? is overweight, BMI greater than 30
kg/m?2 is obese [2]. According to the data collected and analyzed
by the China obesity task force, the BMI>24 kg/m? is overweight

and the BMI>28 kg/m? is obese [3]. Obesity is a chronic
metabolic disease caused by many factors and is a risk factor for
many diseases, such as hypertension, coronary heart disease,
ischemic stroke, diabetes and gout [4,5]. At the same time,
obese patients are more likely to have mobility difficulties,
accompanied by joint pain, swelling, muscle soreness, and other
uncomfortable symptoms. Physical discomfort reduces the
number of activities of obese people, causing fear of activities
and affecting normal social functions. However, impaired social
function and mainstream aesthetic criticism make them prone
to low self-esteem, anxiety and other adverse psychological
emotions, thus affecting their mental health [6,7]. Obesity is
now the most prevalent chronic disease in the United States,
which amounts to an estimated $147 billion in health care
spending annually. Moreover, most obese people lose weight for
a small period and then they regain all the weight that they have
lost or even worse, they increase their weight more than before
starting a diet [8]. The long-term goal of obesity treatment is to
reduce body weight by 5-10%, maintain a BMI<25 kg/m?Z, lower
blood pressure, blood glucose, and lipid levels, and other risk
factors [9]. Current obesity treatment measures include:

1. Lifestyle intervention
2. Drug intervention
3. Surgical treatment [10]

Although lifestyle modification is considered first-line
treatment, it is often ineffective, difficult, especially in the long
term [11-13]. For surgery, it has strict operation indications:

1. Patients with severe obesity (BMI) of 40 kg/m?
2. BMI of 35~40 kg/m?Z, but have related complications
3. Behavioral therapy and drug treatment are invalid [14]

Therefore, surgery cannot adapt to all patients, and surgery
has trauma and corresponding risks. Therefore, appropriate drug
intervention has become the focus of current research. In 2015,
the American Society of Endocrinology, in collaboration with the
European association and the obesity association, jointly
published the "Obesity drug management: clinical practice
guidelines of the American Society of Endocrinology". It is
confirmed that weight-loss drugs can help improve the health of
obese patients, and patients who fail to intervene in lifestyle
alone can benefit from drug treatment [15]. The drugs may be
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significantly beneficial to patients in need of weight loss as they
are comparably effective for intensive programs to promote
changes in eating habits and lifestyles [16,17].

Current application of weight loss drugs

There are two types of drugs that can be used according to
the time of approval by the Food and Drug Administration (FDA).
Drugs that can be used for more than 12 weeks (3 months) are
long-term therapeutic drugs. Because of the lack of safety and
efficacy data for long-term use, those approved for use less than
12 weeks are short-term treatment drugs.

Short-term therapeutic drugs: Short-term therapeutic drugs
are drugs that lack long-term safety data and are approved by
the FDA for a period of up to 12 weeks. Obesity is a chronic
disease, needing management for a long time. The weight is
very easy to rebound after the drugs were stopped. At the same
time, because of the abuse of possibility and common adverse
reactions (such as central nervous excitement, high blood
pressure, and heart rate, etc.), the short-term use of drugs in
Europe was withdrawn en masse. The four short-term drugs
currently approved are epinephrine appetite suppressants [18].

Phentermine: Phentermine, an epinephrine appetite
suppressant, is a central appetite suppressant, which can
stimulate the sympathetic nervous system to release
norepinephrine. Phentermine affects the brain's dopamine, 5-
the neurotransmitters such as serotonin, ammonia, increased
heart rate, blood pressure, reduce appetite [19,20].
Phentermine was approved for sale in 1959, with 30-37.5 mg/d,
making it the most prescribed obesity treatment in the United
States. What is more, Phentermine is also effective for weight
reduction in a pediatric weight management clinic [21]. Kim
Kyoung Kon, conducted a randomized, double-blind, placebo-
controlled study had been performed between February and
July 2005, in Seoul on 68 relatively healthy obese adults whose
BMI was 25 kg/m? or greater [22]. They received Phentermine-
HCI 37.5 mg or placebo once daily with behavioral therapy for
obesity. Circumference in Phentermine-treated subjects was
significantly greater than that of the placebo group (weight: -6.7
+ 2.5 kg, p<0.001; Waist Circumference (WC): -6.2 + 3.5 cm,
p<0.001). Dry mouth and insomnia were the only statistically
significant adverse events that occurred more frequently in
Phentermine group. Most side effects of Phentermine were mild
to moderate in intensity.  Short-term  Phentermine
administration induced significant weight reduction and
reduction of WC without clinically problematic adverse events
on relatively healthy Korean obese people. Phentermine has a
lower risk of pulmonary hypertension than fenfluramine, which
has been withdrawn from the market [23].

Amfepramone: Amfepramone, an epinephrine appetite
suppressant, the main mechanism of action is similar to that of
fentamine. It can excite the satiety center on the ventral side of
the hypothalamus, and produce the feeling of satiety [24].
Amfepramone was approved for sale in 1959; fast release tablets
can be used by 25 mg, 3 times a day and slow release tablets can
be used by 75 mg, 1 time a day. The adverse reactions are
similar to Phentermine.
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Benzylamine: Benzylamine, an epinephrine appetite
suppressant, was approved for sale in 1960, with 25-50 mg TID.
It is a Schedule Il anorectic agent [25]. The adverse reactions
are similar to Phentermine.

Phendimetrazine: Phendimetrazine, an epinephrine appetite
suppressant, was approved for sale in 1959, with 17.5-70 mg
TID. The adverse reactions are similar to Phentermine. Cho, et al.
has reported a case in which central retinal vein occlusion noted
2 days after use of Phendimetrazine as an appetite suppressant
[26].

Long-term therapeutic drugs:

Orlistat: Orlistat is currently the only non-central action drug,
namely gastrointestinal lipase inhibitor, which was approved for
market in 1998 and entered China in October 2000. With 120 mg
TID. Orlistat, through competitive with stomach lipase inside the
stomach, small bowel antrum and pancreatic lipase, the
deactivation of the enzyme in the food cannot be mainly
triglyceride hydrolysis of fats to absorbable free fatty acids and
single acylglycerol, undigested triglycerides do not get absorbed
by the body, so as to reduce calorie intake, achieve the purpose
of weight control [27,28].

The main adverse reactions are gastrointestinal and include
diarrhea, fecal incontinence, anal oil, flatulence, and indigestion.
These adverse reactions are more apparent when eating a high-
fat diet. Because of these adverse reactions, Orlistat may not
have good compliance [29]. On July 8, 2010, the FDA issued
Orlistat or cause liver damage the security of information,
prompt a few patients taking diet pill Orlistat severe liver
damage, but using Orlistat and the specific relationship between
the cause serious liver damage is uncertain. The accompanying
symptoms of liver damage include pruritus, yellowing of the skin
or eyes, blackened urine, loss of appetite, or lightened stool
color. Sall, et al. reported on a 54-year-old African-American
woman with high blood pressure and liver failure. She
developed increasing fatigue, jaundice and confusion [30]. She
has been taking the over-the-counter Orlistat for the past two
months. Physical examination revealed sclera yellow, jaundice,
and instability and speech retardation. Laboratory tests showed
significant abnormalities in coagulation. Acute virus and
autoimmune serum are negative for toxicological screening.
Liver biopsy revealed hepatic parenchymal necrosis, possibly
secondary to drug toxicity. Based on her clinical presentation
and time history, the liver injury patterns seen in liver biopsies,
and the lack of other reasonable explanations, her liver failure is
likely to be related to Orlistat use. Her condition continued to
deteriorate and she eventually received an orthotopic liver
transplant. In addition, he reported 14 cases of severe liver
damage associated with Orlistat.

Lorcaserin: Lorcaserin is an optional 5-HT2C receptor agonist.
It has 15 and 100 times the affinity of 5-HT2A and 5-HT2B
receptors, respectively. Lorcaserin was approved for sale in June
2012, with 10 mg BID. Lorcaserin lost weight by reducing El
without changing Energy Expenditure (EE) or Respiratory
Quotient (RQ) [31].

The manufacturer recommends that patients taking other
serotonergic drugs such as antidepressants avoid co-
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administration of Lorcaserin. Psychiatric symptoms including
euphoria, hallucination, and dissociation rarely occur with
recommended dosages, but these have occurred in 19% of
patients taking 40-60 mg daily. Lorcaserin does not increase
suicidal thoughts or actions and does not cause mood changes
or trouble sleeping when used as recommended [32]. The 5-
HT2C receptor was found only in the Central Nervous System
(CNS), avoiding the activation of the 5-ht2b receptor on the
heart valve, thereby avoiding the heart valve injury [33].
However, patients with congestive heart failure should be
cautious about the use of Lorcaserin. In addition, attention
should be paid to the potential risk of addiction. Still, have a few
patients can appear giddy, headache.

Naltrexone-bupropion: Naltrexone-bupropion was approved
by the FDA on September 10, 2014. Naltrexone is opioid
receptor antagonist hydrochloric acid, bupropion is an
antidepressant drugs amino ketones. They act on different
regions of the brain that regulate food intake: the hypothalamus
(center for appetite regulation) and the centre of the dopamine
circuit (reward system). The most common adverse reactions in
the research of Ning, et al. are nausea (6.3%), headache (1.7%)
and vomiting (1.1%) [32].

Glucagon-like peptide-1 (GLP-1)

GLP-1 is synthesized from duodenum, L cells of the small
intestine and large intestine, a small number of synthesized from
the pancreas and the hypothalamus, the nutrition and under the
action of a nerve, endocrine factors stimulate secretion of a
multifunctional peptide hormone, including regulating blood
sugar. GLP-1 secretion in the gastrointestinal tract is affected by
glucose and fatty acid levels in the blood after food digestion
and absorption, and vagus nerve stimulation also affects its
secretion process [34]. Current studies confirm that GLP-1 can
reduce appetite and food intake, reduce gastrointestinal
motility, delay gastric emptying, and reduce weight [35-37].

CNS: GLP-1 mainly effects on GLP-1 receptors in
hypothalamus paraventricular nucleus, mesencephalic limbic
system, and posterior brain, delaying and reducing animal
feeding. GLP-1 can cause the central system to produce a short
period of satiety and loss of appetite. Kanoski, et al. also
demonstrated that GLP-1 inhibits appetite through the CNS'’s
GLP-1 receptor, slowing down gastric emptying and thus slowing
down the rate at which food is absorbed into the bloodstream
[38]. Food intake suppression is mediated by activation of
GLP-1R expressed on vagal afferents as well as direct CNS
GLP-1R activation [39].

Gastrointestinal tract: In the gastrointestinal tract, GLP-1 can
inhibit gastric emptying, inhibit the contraction of the pylorus-
duodenal segment, and secrete gastrin and dietary acid [40].
GLP-1 is produced by food stimulation and acts on the GLP-1
receptor in the gastrointestinal tract, which has the effect of
delaying gastric emptying and nutrient absorption. Some studies
have shown that GLP-1 has a significant effect on gastric
emptying deceleration. Gastric emptying coefficients were
significantly reduced with increasing doses of GLP-1. Gastric
emptying was decelerated by GLP-1 in a dose-dependent
fashion. It might, therefore, be reasonable to assess gastric
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emptying before initiating GLP-1 treatment to avoid the
induction of gastroparesis in these patients [41].

Energy consumption: Some energy consumption studies have
shown that GLP-1 can increase But Maciel, et al. think that GLP-1
has no short-term effect on Resting Energy Expenditure (REE)
but may decrease Diet-Induced Thermogenesis (DIT). The
GLP-1RA Exenatide and Liraglutide had a neutral effect on REE,
although it was not possible to rule out an increase in REE
following prolonged treatment [42].

Lipid: Lilalutin can significantly reduce TC, TG and LDL-C levels
and reduce body mass in the serum of hyperlipidemic mice, and
some studies have shown that this decrease is mainly
manifested in subcutaneous and visceral fat. ShaSha Chowdhury
Sumon Rahman, the experimental results show that a high-fat
diet induced mice were randomly divided into the lalu peptide
group, the dietary intervention group and continue to high-fat
feeding group, the lalu peptide group total fat content,
mesenteric fat, epididymal fat, kidney week fat, fat and
subcutaneous fat under the shoulder blade down more obvious
compared with the other groups [43,44].

Analogs of GLP-1

GLP-1 has a good effect on obese patients. However, GLP-1 is
unstable in the body, easy to be degraded by Dipeptide Base
Peptidase IV (DPP 1V) rapidly and quickly removed by the kidney.
Its half-life is very short, about 1.5-2.0 minutes. In the plasma of
healthy people and patients with T2D, only 1/3~1/2 of GLP-1 are
active GLP-1, and the rest are inactive fragments [45]. Therefore,
long-term GLP-1 and its analogs have become one of the
research hotspots. Current results suggest that GLP-1 has a
positive short-term utility, but a short half-life and a short action
time. High bioavailability of GLP-1 analogs will benefit the
clinical treatment of obesity.

Liraglutide: Liraglutide was in GLP-1 (7-37) based on modified
products, is a long-acting GLP-1 analog, which is endogenous
GLP-1 26t amino acids to increase a 16 carbon palmitoyl fatty
acid side chain and to become replacement of the 34" lysine
arginine after modification of the peptides, and natural person
GLP-1 has 97% homology, relative molecular mass is 3751.2, the
molecular structure characteristics make it can be avoided by
DPP-4 enzyme hydrolysis, half-life reached around 13 hrs [46].
The drug was approved internationally as a weight-loss drug in
2014. It can be subcutaneously injected by 0.6mg per day.
Comparative data suggest that weight loss with Liraglutide is
greater than that seen with Orlistat or Lorcaserin, but slightly
less than seen with Phentermine/Topiramate. It is found in the
clinical trial by Mehta, et al. [47].

It's worth emphasizing that pathogenic mutations in the
hypothalamic appetite-regulating Melanocortin-4 Receptor
(MC4R) are the most common cause of monogenic juvenile-
onset obesity with a global prevalence of up to 6%. However, the
experiment proved that the weight-reducing and glucose-
lowering effects of the GLP-1RA Liraglutide are preserved in
spite of defective MC4R activity in patients with obesity caused
by MC4R mutations [48].
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An experiment has proved that the weight effect of rilalupe
has been maintained for at least 12 months in patients with
diabetes for a long time [49]. This suggests that GLP-1 analogs
have a reliable long-term effect on obesity. However, other
studies suggested that the use of Liraglutide may be harmful in
patients with severe heart failure, in part due to an increase in
heart rate. Thus, patient except for patients with severe heart
failure can accept the treatment. Further studies are needed to
evaluate the long-term effects of Liraglutide [50]. The
cardiovascular safety of Liraglutide, a GLP-1RA approved for
weight management at a dose of 3.0 mg, was evaluated post hoc
using data from 5908 participants in 5 randomized, double-
blind, placebo-controlled clinical trials. In this analysis,
Liraglutide 3.0 mg treatment was not associated with excess
cardiovascular risk [51,52].

A possible association between GLP-1 analogs and incidences
of pancreatitis has been suggested based on clinical studies. In
overtly diabetic male and female ZDF rats, prolonged exposure
to GLP-1 receptor agonists does not affect biochemical or
histopathological markers of pancreatitis, and whereas both
Exenatide and Liraglutide increase B-cell mass, they have no
effect on the exocrine pancreas. Howeverstudies in human is
needed to explain the relationship [53].

Exenatide: Unlike GLP-1, the n-terminal and c-terminal of
Exenatide are not a-spirals, and the n-terminal is an irregular
curl. C-terminal is an irregular hydrophilic structure called “trp-
cage”, which is called tryptophan Cage. The amino acid residues
in the 7th~28t positions formed the a-spiral [54]. The half-life of
twice-daily Exenatide is 2.4 hours. Exenatide is first GLP-1 analog
approved for sale by the U.S. FDA in 2005. It was approved for
listing in China in 2009 and is the first GLP-1 analog to be listed
in China. In week 1 to 4, Exenatide can be injected
subcutaneously by 5 pg 60 minutes before breakfast and dinner,
and in week 5 to 12, 10 ug is injected subcutaneously within 60
minutes before breakfast and dinner. It is used for weight loss
and blood glucose control in obese patients with diabetes
mellitus. This effect was dose-dependent and influenced by food
carbohydrate content, but not by the lag time between
Exenatide injection and meal ingestion [55]. It is reported that
Exenatide treatment was no less effective than metformin in
improving endothelial function [56]. However, with Exenatide
twice daily, antibody formation against the compounds is
frequent being more antigenic [57]. The most common adverse
reactions of GLP-1 agonists are gastrointestinal reactions such as
nausea and vomiting. Among them, long-acting GLP-1 receptor
agonist has less effect on gastric emptying due to its small effect
on gastric emptying. Moreover, the body ADAPTS rapidly under
continuous GLP-1 stimulation, so its gastrointestinal reaction is
less severe and lasts a little bit longer [58]. Exenatide
significantly improved glucose control and decreased body
weight, without increased hypoglycemia or unexpected safety
findings [59].

Semaglutide: Semaglutide were modified in the 8" position
as a-aminoisobutyric acid, and the lysine in the 26t position of
the peptide chain was connected to the side chain of 18 carbon
adipose acids, while the lysine in the 34t position was replaced
by arginine. It has 94% homology with GLP-1 in human. On
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December 5, 2017, the FDA approved the release of
Semaglutide. The initial dose of Semaglutide was 0.25 mg,
subcutaneous injection once a week for 4 consecutive weeks.
Thereafter, the dose increased to 0.5 mg per dose. If blood sugar
is not well controlled, the dose of 0.5 mg will increase to as
much as 1 mg per session once a week after 4 weeks of
maintenance. It is reported that Semaglutide-induced weight
loss was consistently greater versus comparators, regardless of
baseline BMI [60]. In one experiment, for diabetics, Semaglutide
increased weight loss more than weekly Exenatide ER [61].
Semaglutide can significantly reduce HbAlc, body weight and
systolic blood pressure [62].

Semaglutide demonstrated improved glycaemic control and
decreased body weight with a safety profile similar to other
GLP-1 Receptor Agonists (GLP-1RAs) [63]. Nevertheless, we
noted an increased incidence of nausea, vomiting, and diarrhea.
Semaglutide significantly reduces systolic blood pressure.
However, it is associated with an increased incidence of
gastrointestinal adverse events. Results for pancreatitis and
retinopathy require further assessment in post-approval
pharmacovigilance studies [62]. One study showed that
Semaglutide did not increase the additional risk for older
patients [64].

Lixisenatide: The structure of Lixisenatide has a deletion of
proline and an addition of six lysine amino acids at the carboxyl
terminus in order to stabilize the peptide in circulation. The
resulting half-life for Lixisenatide is 3 hours. Lixisenatide received
FDA approval on July 28, 2016. In the first 14 days, 10 pug were
injected subcutaneously once a day. The dose increased to 20 g
once a day for 15 days later. Lixisenatide protects against
cerebral ischemia/reperfusion injury in diabetic rats. Lixisenatide
relieved carotid endothelial dysfunction by increasing
endothelial Nitric Oxide Synthase (eNOS) expression. It also
dampened vascular nitrosative/oxidative stress via suppression
of iNOS and NADPH oxidase expressions [65]. However,
Lixisenatide was inferior with regard to body weight loss
compared with Exenatide [66]. At the same time, the effect of
Lixisenatide on fasting plasma levels of glucose and HbAlc is
inferior to that of the long-acting compounds [67]. Nausea is the
most frequent adverse event. Nausea events were generally of
mild-to-moderate intensity and were reported more frequently
during the first 3 weeks of treatment, with a reduced occurrence
from week 7 to the end of treatment [68]. On constipation,
Kapitza, et al. indicated a prevalence of less than 6% [69]. The
same to other GLP-1, use with insulin or sulfonylurea,
Lixisenatide may cause hypoglycemia Monami, et al. believe that
the incidence of pancreatitis and pancreatic cancer with
GLP-1RA was not significantly different from that observed in
comparator arms [70]. But at the same time, Chis, et al. reported
a case of acute pancreatitis during GLP-1 receptor agonist
treatment [71]. In the animal, experimental studies pancreas
related acute or chronic diseases were also described as side-
effects of GLP-1RA [72].

A large dosage of Lilaludin (Exenadine slow-release injection
suspension): On January 27, 2012, Bydureon was approved by
FDA. As a new formulation of once-weekly Exenatide, it has
been developed by incorporating the active molecule into a
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biodegradable polymeric microsphere, allowing gradual drug
delivery over an extended period [73]. It can be subcutaneously
injected by 2 mg per time, 1 time per week.

It improves patient compliance and has good control of
fasting blood glucose and glycosylated hemoglobin. The
intensity of glycaemic control with Exenatide ER was generally
better than that observed with the Exenatide immediate-release
formulation (twice daily), Sitagliptin or insulin glargine [74].
Other side effects include nodules under the skin, swelling, and
itching at the injection site. This was a little more serious than
which in the immediate release of Exenatide.

Complications of obesity

Hypertension, coronary heart disease and other
cardiovascular diseases (CVDs): CVD is a major health hazard.
The study found that BMI and WC were independently and
positively associated with clustering rate of other risk factors for
CVD. It is very important for health to keep both BMI and WC in
normal level [75]. Aditya Goud, et al. believed that GLP-1 also
increased the excretion of Na* through the Anp-Na*/H*
exchange pathway of proximal tubule of the kidney. The release
of endothelial NO or non-dependent c¢cGMP by akt-eNOS
pathway makes vascular smooth muscle diastole play a role in
lowering blood pressure [76].

Blood pressure: GLP-1 can relax blood vessels and reduce
blood pressure by binding to GLP-1 receptors on the surface of
the atrium. Kim, et al. confirmed that GLP-1RA indirectly plays
the role of hypotension by stimulating the release of atrial
natriuretic peptide [77].

Atherosclerosis: GLP-1 by improving endothelial function,
reduce hemal wall adhesion and inflammatory cells infiltration,
inhibit intimal thickening, indirectly improve glucolipid
metabolism, so as to play against atherosclerosis
(atherosclerosis, AS), and cardiovascular protection.

Other results suggest that Exenatide exerts significant
cardioprotective effects against oxidative stress-induced injury
in vitro and in vivo. The mechanisms involved may be attributed
to the scavenging of oxidative stress products, such as ROS, the
increase in the concentrations of antioxidant defense enzymes
and the inhibition of cardiomyocyte apoptosis. The
anti-apoptotic effects of Exenatide were, at least in part,
associated with the activation of the PI3K/Akt signaling pathway
[78]. GLP-1R has been localized to mouse aortic smooth muscle
and endothelial cells, as well as monocytes and macrophages,
using immunocytochemistry and Western blotting (140). GLP-1
can reduce monocyte adhesion to aortic endothelial cells,
associated with a reduction in atherosclerotic lesion size. GLP-1
reduced neointimal formation in response to endothelial
denudation of the femoral artery and may have reduced foam
cell formation in macrophages [79]. Liraglutide can also directly
protect cardiomyocytes from reperfusion injury and reduce
myocardial injury after myocardial infarction, possibly by
regulating intracellular calcium homeostasis [76]. In a study,
Tomohiko Kimura found the down-regulation of vascular GLP-1
receptor expression in human subjects with obesity and they
believed that the decrement of vascular GLP-1 receptor
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expression was involved in the progression of arteriosclerosis
and the onset of cardiovascular events [80]. While the analogs
of GLP-1 is able to improve the situation. All of these directly
reduce the incidence of heart disease. GLP-1 can also indirectly
reduce the risk of CVD by lowering blood pressure, reducing
body mass and improving blood lipid.

Fatty liver disease: Due to insulin resistance, obese patients
often have abnormal lipid metabolism: high TG, Very Low-
Density Lipoprotein (VLDL) and Low-Density Lipoprotein (LDL),
leading to fatty liver.

Some studies have shown that GLP-1 may significantly reduce
triglycerides and cholesterol levels and reduce the synthesis of
low-density lipoprotein by increasing the expression of hepatic
ApoE protein or increasing the adiponectin level. The protective
effect of GLP-1 on hepatic fatty changes can also be seen in diet-
induced obese rats [81].

Furthermore, in a study comparing 26 weeks of treatment
with Liraglutide, 3.0 mg once daily to lifestyle intervention (the
currently recommended treatment), patients achieved similar
reductions in levels of alanine aminotransferase, liver fat
fraction, liver stiffness and body weight [82]. Kirstine, et al. have
shown that Liraglutide reduced liver weight. Biochemical
(plasma, liver) and quantitative histological (liver) analyses were
applied. Liraglutide reduced total liver TG and TC content and
significantly reduced plasma ALT and AST [49].

Immune function: The GLP-1 analog clinical efficacy can
activate iNKT cells, which can induce FGF21 to lose weight in
both humans and mice. These findings reveal an iNKT cell-FGF21
axis that defines a new immune-mediated pathway that could
be targeted for weight regulation [83].

Recent studies have shown that obesity can affect immune
function. Fat cells have the function of macrophage sample
before, it may be involved in inflammation, can also affect the
body's nonspecific immunity and nonspecific immune, humoral
immunity and cellular immune function change, so that the
chance of bacterial infections and more serious [84]. Liraglutide
exerts marked anti-oxidative and anti-inflammatory effects on
endothelial cells with inhibition of PKC-a, NADPH oxidase, NF-KB
signaling and up-regulation of protective anti-oxidative enzymes
[85]. When patients in critical conditions, often accompanied by
persistent high blood glucose and immune dysfunction, the
hypoglycemic advantages of GLP-1 and its immune regulating
effect on immune cells, it is the key node of critically ill patients
[86].

Metabolic syndrome: Exenadine can stimulate insulin
secretion and inhibit the improper decomposition of glycogen by
means of glucose dependence, delay gastric emptying and
increase the sense of satiety. Exenatide can significantly reduce
average weight and BMI. The weight loss and average abdominal
circumference of 76.6% of patients were significantly reduced.
Further analysis revealed that average triglycerides, total
cholesterol, systolic and diastolic blood pressure all decreased
significantly. In an experimentExenatide treatment was
associated with significant reductions in mean body weight and
BMI. Weight loss in 76.6% of patients was concomitant with a
significant reduction in mean abdominal girth. Further analysis
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revealed significant decreases in mean triglycerides, total
cholesterol, and both systolic and diastolic blood pressure [87].

Discussion

Obesity has become an important subject of medical research
in the world. In physiological it may be the risk factors for
disease such as high blood pressure, coronary heart disease,
diabetes, and other diseases. At the same time, it may cause
inferiority, anxiety and another adverse psychological mood,
which affects the mental health. The social and psychological
problems associated with obesity may depend on the cultural
background rather than how much is overweight. Obesity is on
the rise in China. It is important to understand the influence of
obesity on mental behavior and to strengthen the control rate of
obesity. There are many treatments for obesity, the most
effective being surgery. Due to the indications and vice damage,
many patients refuse the therapy but in the face of lifestyle and
diet control invalid should timely give drug intervention, prevent
to produce more complications, patients health threat.
However, in the face of ineffective lifestyle and diet control, drug
intervention should be timely given to prevent more
complications and threaten the health of patients. Currently,
there are many kinds of weight loss drugs in clinical application,
among which short-effect drugs cannot be used for a long time
due to the lack of long-term safety data. But obesity is a chronic
disease, and most of it will rebind after drug intervention is
stopped. However, the choice of long-acting therapeutic drugs is
relatively limited, and the most commonly used gastrointestinal
lipase inhibitor, Orlistat, has not been clearly explained in
relation to severe liver injury. GLP-1 has attracted much
attention from the medical community as an emerging drug due
to its excellent function on hypoglycemic affection. We found
that besides its hypoglycemic affection, it also had a good effect
on the weight loss so that obese patients could benefit from it
whether they had diabetes or not.

GLP-1 has a short survival time in the physiological state, with
a half-life of only 1.5-2.0 minutes. Therefore, the more stable
GLP-1 analog with similar physiological effects has become a hot
research topic.

The first to be approved for sale is Exenatide, which is
generally used as an indication of diabetes. In patients with type
2 diabetes mellitus with obesity, several trials have shown a
statistically significant difference in weight loss from placebo.
Exenatide is currently administered by injection. Due to its short
half-life, it needs to be given twice a day. Studies have reported
that Exenatide is made into enteric-soluble oral preparation, and
the capsule remains intact in the stomach [88]. After arriving in
the small intestine, the enteric-coated clothes are completely
dissolved, and the encased Exenatide is released. The maximum
blood concentration of Exenatide capsules can be reached after
5 hours of oral administration. This will improve compliance.
However, this dosage form has not been listed in China.

The molecular structure of Liraglutide enables it to avoid
being hydrolyzed by a DPP-4 enzyme with a half-life of about 13
hours. Liraglutide was approved internationally as a weight-loss
drug in 2014. One experiment has shown that the weight effect
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persists for at least 12 months with the long-term use of
Liraglutide in diabetics. This suggests that GLP-1 analogs have a
relatively reliable long-term effect on obesity. But at the same
time, other studies have shown that increased heart rate due to
Liraglutide may be harmful to patients with severe heart failure.
Therefore, further studies are needed to assess the long-term
effects of Liraglutide.

Currently, GLP-1 analogs can be effective for obese patients
through multiple targets, including the prevention and
treatment of its complications. However, in China, GLP-1 has not
been approved for use in patients with simple obesity.
Therefore, clinical data are scarce, and only foreign clinical trials
and animal tests are needed, lacking the experience of China's
unique population. The therapeutic effects of GLP-1 on simple
obesity need to be further explored.

A combination of some weight-loss drugs has been shown to
be beneficial for weight loss, such as Phentermine and
Lorcaserin [89]. At the same time, whether the combined
application of GLP-1 with a variety of different mechanism drugs
is beneficial to obese patients can be further studied.

Above all, obesity is a kind of more body fat content as the
main characteristics of chronic diseases; GLP-1 and GLP-1
analogs treatment for obesity cannot only remove excess fat but
also prevent the complications but for the role of long-term
outcome is uncertain, still needs further research.
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