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Article History Abstract

Received on: 15-09-2024  Background: Diabetes mellitus and obesity are two linked conditions that have reached epidemic
Revised on: 28-09-2024 proportions globally. According to a study published in 2023 by the Indian Council of Medical Research
Accepted on: 08-11-2024  (ICMR), India has 10.1crore people with diabetes. The prevalence of obesity, especially abdominal
obesity is increasing continuously due to the intake of foods that are high in carbohydrates and
processed foods. Obesity can cause inflammation, insulin resistance, and pancreas overload which lead
to diabetes mellitus.

Main Body: The present - review focuses on the medicinal chemistry, organic chemistry and
pharmacological aspects of trizepatide. Trizepatide is a new chemical moiety that shows dual agonist
activity of glucagon-like peptide-1(GLP-1) receptors and glucose-dependent insulinotropic polypeptide
(GIP).Trizepatide is a synthetic peptide that constitutes 39 amino acids. Trizepatide has a potent
hypoglycemic effect, and it has antiobesity effects because of its adverse effect.

Conclusion: Trizepatide's capacity to lower blood sugar and promote weight loss makes it an effective
treatment for these conditions. Further research will confirm its safety and long-term advantages.
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*Corresponding Author suitable once a week, as its t1/2is 5 days [2].Type 2 diabetes
Sriram Praveen (T2D) and obesity are associated with severe complications

and pose a risk to cardiovascular health, non-alcoholic fatty
DOI: https://doi.org/10.37022 /wicmpr.v6i3.342 liver disease, kidney issues, and other health concerns

[3].There is an important correlation between obesity and type
2 diabetes (T2D). Losing weight helps keep blood sugar levels
Introduction and cardiovascular problems under control. According to the
results of the most recent survey by the European Association

Background . . . . .
Tirzepatide is a recently developed drug molecule by Eli Lily. .for the .Study Of_ Diabetes (ESD), lf)smg weight is an advice .for
The US FDA approved this drug in May 2022. It is the first gut improving the lifestyle and reducing the chance of developing

T2D [4].

GLP-1 and GIP are peptide hormones, and that are secreted by
the intestine through the utilization of nutrients and glucose
from the food we ingest. GIP is secreted by K cells located in the
small intestine [5].These cells are termed enteroendocrine
cells, and these cells are responsible for vital functions in
postprandial metabolism. The pancreatic release of insulin in
response to glucose is enhanced by the incretin effect, which is
the most favour condition for identifying glucose equilibrium.
While taken concurrently, they have a synergistic effect; GIP is
assumed to be the main in cretin hormone responsible for this
effect [6].

Pathophysiology of type 2 diabetes (diabetes

hormonal-based agonist, i.e.,, a dual GLP-1 and GIP receptor
agonist [1].

Methodology

To prepare this review article, we utilizedResearch gate,
Google Scholar, SciFinder®, and PubMed to carry out a
literature search. To retrieve the words "tirzepatide and type 2
diabetes," "tirzepatide and obesity," and "novel antidiabetics,".
We found 39 articles that closely linked the phrases
"tirzepatide" and "Diabetes/Obesity". We selected the articles
that addressed tirzepatide clinical trials, employed in in vivo
research. Only articles published in the English language were
considered; book chapters or conference abstracts were

included.

Trizepatide is a laboratory-made peptide molecule that is mellitus)

composed of 39 amino acids organized in a linear structure. Diabetes mellitus pathophysiology is very complex and is
Because of its distinctive dual function, it is additionally associated with various hormones including insulin , glucagon
referred to as ‘twincretin’. The administrationof this drug is and growth hormones. In 1920, most of the researchers

[15] CODEN (CAS-USA): WJCMCF


http://www.wjcmpr.com/
https://portal.issn.org/resource/ISSN/2582-0222
https://doi.org/10.37022/wjcmpr.v6i3.342
https://crossmark.crossref.org/dialog/?doi=10.37022/wjcmpr.v6i3.342&amp;domain=pdf

Sriram P, Sarma A., World ] Curr Med Pharm Res. 2024; 6(3): 15-19

reported that diabetes mellitus is a disorder of the pancreas
[7,8]. In1936, Sir Harold Himsworth challenged the old theory
of diabetes and proposed that diabetes is be classified into
subtypes with respect to insulin sensitivity. In 1960 Rosalyn
Yalow and Solomon A. Berson supported the theory of
Himsworth and demonstrated that adult diabetic patients had
the elevated level of insulin which led to the development of
type 1 diabetes and type 2 diabetes [9].
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Fig.1 Different Stages of Diabetes [10].
Chemical aspects of trizepatide
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Fig.2: Structure of trizepatide [11].
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Fig.3 Structural features and aminoacids of trizepatide [12].
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Synthesis of trizepatide

The solid-phase peptide synthesis(SPPS)/liquid-phase peptide
synthesis (LPPS) method can be used to manufacture
trizepatide .Recently Eli Lilly company demonstrated the
synthesis of trizepatide via the Continuous Kilogram - Scale
GMP manufacturing.Research scientists have chosen four
fragments [13].
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Fig.4 Fragments used in the synthesis of trizepatide [14].
Theabove-mentioned fragments are synthesized via theSPPS
method and the coupling of these fragments is performed via
LPPS [15].

Step 1-Thelst and 2nd fragments were linked to form amino
acids. These amino acids are protected by protecting groups, to
prevent unwanted reactions during the process of elongation.
Fmoc is used as a protective agent.

Step 2 -The Protecting groups were removed and purifiedvia a
nanofiltration process. Compounds are separated on the basis
of their molecular weight.

Step 3 and Step 4 -Fragments 3 and 4 were coupled. A total of
8.371 kg trizepatide was separated and resulting in a yield of
81% [16].

Chemical formula[17]-€225H348N48068

Molecular weight - 4813.57g/mol

CAS NO - 2023788-19-2

PubChem CID- 163285897

Solubility-It is soluble in water (5.0% mg/ml) and soluble in
DMSO [18].

Pharmacological Aspects of Trizepatide
Pharmacodynamics

Mechanism of Action

Trizepatide works by mimicking the action of two incretin
hormones, referred to as GLP-1 (glucagon-likePeptide-1) and
GIP (glucose-dependent insulinotropic polypeptide-
1).Trizepatide activates beta cells of the pancreas to release
insulin, which decreases the high blood sugar levels and
adiponectin levels are also increased simultaneously [19].
Trizepatide increases insulin sensitivity and it deaccerlates the
time required to travel food from the stomach to the small
intestine (delay of gastric emptying),which is the reason
behind the reduced appetite and inhibits gluconeogenesis in
the liver[20].As shown in figure 5 below , the
concentration increases with time [21].
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Fig.5 Mean insulin concentrations from 0-120 minutes
Pharmacokinetics
Steady state plasma concentration of trizepatide is achieved by
following once in a week of administration for one month
Absorption
with respect to studies conducted by researchers on selected
healthy volunteers, the duration required for tirzepatide to
reach its maximum plasma (Cmax )after subcutaneous
treatment varies between 8 and 72 hours and the dose is
between 25-873 ng/mL[22]. Tirzepatide has 80% mean
absolute bioavailability after subcutaneous injection. Similar
exposure was attained when tirzepatide was administered
subcutaneously in the upper arm, thigh, or abdomen.
Distribution
Following the subcutaneous administration of tirzepatide to
patients with diabetes mellitus, the mean apparent steady-
state volume of distribution is approximately 10.3 Liters.
Tirzepatide binds to plasma albumin with 99% affinity [23].
Metabolism
The metabolism of tirzepatide involves amide hydrolysis, beta-
oxidation of the C20 fatty acid moiety, and proteolytic cleavage
of the peptide backbone [24].
Elimination
Tirzepatide is typically dosed once a week owing to its
apparent clearance of 0.061 L/h and elimination half-life of
approximately 5 days and no significant amount of trizepatide
is found [25,26].
Clinical trials
Researchers have conducted 5 trails of trizepatide as
mentioned below
1. SURPASS-1(NCT03954834) -
trial with trizepatideas monotherapy. A total of 478
patients participated for 40weeks.The outcomes ofHbA1C
were0.09%,1.69%,1.71%
1.75%(placebo,15mg,10mg,5mg), respectively).[27]
2. SURPASS-2(NCT03987919) - Open label randomized.
Semaglutide for 40 weeks. A total of 1879 patients were

Double-blindrandomized

and

included for40weeks.The outcomes ofHbA1C were found
to be 1.86%,2.30%,2.24%
2.01%(semaglutide,15mg,10mg,5mg)[28].
3. SUPRASS -3((NCT03882970) - Open label randomized.
Atotal of 1947 patients participated for duration of 25
weeks and the outcome of HbAlc was found to be

and

(17]

1.25%,2.14%,2.01%,1.85% (insulin
degludec,15mg,10mg,5mg)[29].
4. SUPRASS-4 (NCT03730662) open label randomized.

Atotal of2002 patients participated for a duration of 52
weeks and the outcome of HbAlc was found to be
1.39%,2.41%,2.30%,2.11%(insulin
glargine,15mg,10mg,5mg) [30].

5. SUPRASS-5(NCT04039503) - Double blind randomized.
There were 475 placebo-treated  patients were for
40weeks, and the incidence of Hb1lAC was
0.86%,2.46%,2.27%, and 2.05%(5mg,10mg,15mg) [31].

The results of these trials revealed that body weight and

HbA1lcsignificantly decreased [32],[33].

Adverse Events

=  Pancreas -Acute pancreatitis (!5mg) [34,35].

=  Gallbladder -Cholelithiasis (5mg) [36,37].

= Hypoglycemia - The level of glucose in the blood is
decreases to< 70mg/dL, < 54mg/dL.

=  Additionally, some common gastro intestinal Adr’s like
nausea and diarrhea have been observed with 10mg.

= In rare cases Cardiovascular and Hypertension events,
injection site inflammation has been observed. [38,39]

Conclusion

Obesity and diabetes are major health issues, particularly in
nations such as India, where their prevalence is increasing. A
novel medication called trizepatide is a viable therapeutic
option for both obesity and diabetes. It functions by
stimulating GLP-1 and GIP, two crucial receptors that aid in
blood sugar regulation and weight loss. Trizepatide serves as a
useful therapy for these disorders because of its ability to
decrease blood sugar and help in weight loss. Its safety and
long-term benefits will be verified with additional studies.
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