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Glucagon-like peptide-1 but not glucagon-like peptide-2 stimulates insulin
release from isolated rat pancreatic islets

W.E.Schmidt, E.G.Siegel and W. Creutzfeldt

Division of Gastroenterology and Metabolism, Department of Medicine, University of Gottingen, Gattingen, FRG

Summary. Glucagon-like peptide-1 and glucagon-like pep-
tide-2 are encoded by the m-RNA of pancreatic preprogluca-
gon. They show high conservation in different species and
substantial sequence homology to glucagon. Because no defi-
nite biological activity of these peptides has been reported, we
investigated the effect of synthetic C-terminally amidated glu-
cagon-like peptide-1 [1-36] and synthetic human glucagon-
like peptide-2 [1-34] with a free C-terminus on insulin release

fram ienlatad nrasilimrad rat manereatic iclate in tha nracanca

250 nmol/l, with approximately 100% increase over basal at
both glucose concentrations. The peptide reaches 63% of the
maximal stimulatory effect of glucagon. No stimulation oc-
curs in the presence of 2.8 mmol/l glucose. Glucagon-like
peptide-2 has no effect on insulin secretion at any glucose
concentration tested. It is concluded that glucagon-like pep-
tide-1, in contrast to glucagon-like peptide-2, exhibits a ghu-
cose-dependent insulinotropic action on isolated rat pancrea-
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Glucose-dependent insulinotropic polypeptide (GIP)
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“Effetti fisiologici del Glucose-dependent insulinotropic
polypeptide (GIP)
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Relatore
Note di presentazione
Effetto anabolico sul tessuto adiposo: GIP aumenta la perfusione del tessuto adiposo bianco, il reclutamento della lipoprotein lipasi (massimizzando l’idrolisi dei TAG e il rilascio di FFA), aumenta l’uptake di glucosio insulino-indotto, stimolando di conseguenza l’uptake e lo storage dei lipidi, facilita l’espansione del WAT
GIP espresso nell’ippocampo, nella neocorteccia 
Azione antiaterosclerotica e coinvolgimento nella regolazione della fibrosi cardiaca dopo insulto acuto e cronico
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Glucagone-like peptide 1 (GLP-1)
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Glucagon-like peptide-1 but not glucagon-like peptide-2 stimulates insulin
release from isolated rat pancreatic islets

W.E.Schmidt, E.G.Siegel and W. Creutzfeldt

Division of Gastroenterology and Metabolism, Department of Medicine, University of Gottingen, Gattingen, FRG

Summary. Glucagon-like peptide-1 and glucagon-like pep-
tide-2 are encoded by the m-RNA of pancreatic preprogluca-
gon. They show high conservation in different species and
substantial sequence homology to glucagon. Because no defi-
nite biological activity of these peptides has been reported, we
investigated the effect of synthetic C-terminally amidated glu-
cagon-like peptide-1 [1-36] and synthetic human glucagon-
like peptide-2 [1-34] with a free C-terminus on insulin release
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250 nmol/l, with approximately 100% increase over basal at
both glucose concentrations. The peptide reaches 63% of the
maximal stimulatory effect of glucagon. No stimulation oc-
curs in the presence of 2.8 mmol/l glucose. Glucagon-like
peptide-2 has no effect on insulin secretion at any glucose
concentration tested. It is concluded that glucagon-like pep-
tide-1, in contrast to glucagon-like peptide-2, exhibits a ghu-
cose-dependent insulinotropic action on isolated rat pancrea-
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Glucagone-like peptide 1 (GLP-1)
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Relatore
Note di presentazione
Primo picco di secrezione dopo 10-15 min mediato da stimolo acetilcolinici e dal GIP e secondo picco dopo 30-60 min contatto diretto nutrienti con le cellule L
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Effetti fisiologici del Glucagone-like peptide 1 (GLP-1)
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Relatore
Note di presentazione
Effetto sul glucagone indiretto mediante stimolazione paracrina da parte della somatostatina , amilina, GABA che inibiscono la secrezione di glucagone.
Esercita effetti anoressizzanti 
Riduzione peristalsi e svuotamento gastrico attraverso un feedback negativo del transito per la sua localizzazione intestinale distale
Effetti sul fegato indiretti 
Effetti sul tessuto adiposo bianco modulati dall’aumento del tono simpatico indiretti, au tessuto adiposo bruno aumento termogenesi
Cervello espresso in aree che controllano l’omeostasi del glucosio, l’intake di cibo, stimolo avversi, modula a plasticità neurologica
Postulata azione natriuretica e diuretica con meccanismi non ancora compresi (azione sul tubo renale, su peptidi vasoattivi, segnali nervosi
Postulata  azione antinfiammatoria su CNS, pancreas, cuore, espresso su cellule sistema immunitario


Insulin (mU/L)

Effetto incretinico e diabete

Diabetes & The “Incretin Effect”
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Relatore
Note di presentazione
This “incretin” effect results from the release of incretin peptides from the GI track following the ingestion of food. These incretin peptides stimulate additional insulin release, beyond that produced by the direct effect of plasma glucose on pancreatic beta cells. As illustrated by the shaded blue area, both GLP and GIP (Gastric Inhibitor Polypeptide or Glucose-dependent Insulinotropic peptide) are responsible for ~70% of the total postprandial insulin response (the “incretin effect”) in normal healthy patients (Nauk et al, 1986; Meier & Nauck 2004). 


Effetto incretinico e diabete

Quantificazione dell’effetto incretinico in soggetti con DM di tipo 2 e soggetti sani di controllo ottenuta mediante
misurazione della secrezione di insulina (a—c) e C-peptide (g-i)
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Relatore
Note di presentazione
it has also been shown that the incretin effect is decreased in people with obesity and NGT relative to lean individuals with NGT [75]. In line with this, the incretin effect is inversely correlated with glucose tolerance and BMI in a mutually independent and additive manner [14].
Inhibitors of DPP-4 lower glucose levels in individuals with type 2 diabetes because they prevent the degradation and inactivation of the intact biologically active molecular forms of GIP and GLP-1 [76]. However, studies quantifying the incretin effect in type 2 diabetes before and after treatment with either vildagliptin [72] or sitagliptin [73] (DPP-4 inhibitors) surprisingly do not find an augmented effect 
The only condition that has been associated with a significant increase in the incretin effect in individuals with type 2 diabetes is bariatric surgery (Roux-en-Y gastric bypass; Fig. 6f,m) [74]. This is the result of an increase in GLP-1 secretion [74], as nutrients are delivered rapidly from a small gastric remnant (without a pylorus) to lower sections of the jejunum, where L cells producing GLP-1 (and peptide YY [PYY]) are more prominent [77]. GIP responses are also elevated (unexpectedly, as K cells in the duodenum are less exposed to nutrients after gastric bypass) [74]. 


Potenziali spiegazioni della differente riduzione dell’attivita insulinotropica
di GIP e GLP-1 nel diabete di tipo 2
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2. Ridotta espressione dei recettori GIP (e in minor misura di GLP-1R) sulle cellule pancreatiche in presenza di
iperglicemia

Diabetes 2007; 56:1551-1558.

3. Attivazione di differenti pattern proteici intracellulari da parte di GLP-1 e GIP

J Clin Invest,2020; 130:6639-6655.


Relatore
Note di presentazione
Patients with Type 2 diabetes have a markedly decreased incretin effect (responsible for about ~36% of a postprandial insulin response). This results in both a delayed and reduced insulin release after oral glucose administration. While early studies (Toft-Nielsen et al, 2001) indicated that postprandial GLP-1 levels were decreased in patients with type 2 diabetes, more recent studies suggest that the decrease in incretin effect is probably the result of global βcell dysfunction linked to chronic hyperglycemia, rather than a primary defect in GLP-1 or GIP action. GLP-1 also retains significantly more efficacy than GIP in type 2 diabetes (Charbonnel & Cariou, 2011), while GIP levels are similar in normal vs. type 2 diabetic patients

One possible explanation for the reduced incretin effect in type 2 diabetes is a lack or shortage of incretin hormone secretion

However, when using novel, highly specific assays, the secretion of both GIP and GLP-1 does not appear to be systematically different in those with type 2 diabtes. (a) Absence of a significant difference in GLP-1total plasma responses following nutrient intake (oral glucose, liquid or solid meals) between individuals with type 2 diabetes and healthy individuals. (d) Absence of a significant difference in GIPtotal plasma responses following nutrient intake (oral glucose, liquid or solid meals) between individuals with type 2 diabetes and healthy individuals 

the mechanisms for the stimulation of insulin secretion by GIP and GLP-1 involve the generation of cAMP through effects on G proteins, LP-1 can activate the G proteins Gaq and Gas, whereas GIP can only activate Gas. In individuals with type 2 diabetes with chronic hyperglycaemia or in those treated with sulfonylureas, pancreatic beta cells are chronically depolarised, which in turn leads to a switch from Gas to Gaq as the major pathway for stimulating insulin secretion



Incretine e diabete

Confronto effetto insulinotropico di GIP e GLP-1 in soggetti con DM di tipo 2 e soggetti sani di controllo il cui valore
medio e stato impostato come 100%
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Relatore
Note di presentazione
Comparison of insulinotropic effects (integrated incremental insulin responses [iAUC]) of GIP (orange) and GLP-1 (green) in participants with type 2 diabetes and healthy control participants, whose mean values were taken as 100% (blue line). 
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Relatore
Note di presentazione
 the effects of GIP, GLP-1 and GIP/GLP-1 in combination on plasma glucose concentrations in patients with type 2 diabetes [41]. In summary, only GLP-1 (alone or in combination with GIP) stimulated insulin secretion (insulin, C-peptide and insulin secretion rates were calculated by deconvolution) and lowered plasma glucose in previously hyperglycaemic individuals with type 2 diabetes; GIP alone had no significant effects.


L’enigma di GIP

> Nei soggetti sani GIP é responsabile del 44% della secrezione insulinica
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Relatore
Note di presentazione
Despite the appealing benefits of GIP, its therapeutic potential is controversial. This is in part
because of early findings that GIP resistance manifests in the diabetic condition, but also because 
of concerns that the lipogenic effects of GIP could promote weight gain.


In condizioni diabetiche e presente resistenza al GIP

L’enigma di GIP
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Relatore
Note di presentazione
Initial short-term studies that found that exogenous GIP barely stimulates insulin secretion in people with type 2 diabetes (Fig. 3) and does not induce a substantial reduction in plasma glucose concentrations in hyperglycaemic individuals with type 2 diabetes (Fig. 4) did not support the idea that GIP has therapeutic potential for the treatment of type 2 diabetes.  After the publication of the first report that porcine GIP has little insulinotropic activity in people with type 2 diabetes [21], the interest in GIP dramatically decreased, as shown by the number of publications on GIP after 1987 (Fig. 7). In contrast, reports of the ability of GLP-1 to stimulate insulin secretion at elevated plasma glucose concentrations [22, 23] and its potential to lower plasma glucose concentrations in hyperglycaemic individuals with type 2 diabetes (Fig. 4) [22, 30,31,32, 41] led to an increase in the number of publications on GLP-1 (Fig. 7) and to the successful development of GLP-1 receptor agonists [1]. 
agonists.
2 However, the glucagon response to GIP is not fully understood because GIP but not in healthy subjects – where an increase only occurs in hypoglycemic conditions
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Agonisti del Recettore GLP-1
“1l vecchio”
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Agonisti del Recettore GLP-1
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https://www.sciencedirect.com/book/9780128221860/visceral-and-ectopic-fat

La rinascita di GIP

L’effetto insulinotropico di GIP migliora dopo terapia con insulina

Insulin responses
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Diabetologia 2023, 66: 1780-1795

GIP riduce i livelli post-pandriali di glucosio piu di GLP-1
Gasbjerg, L.S. et al. (2019) Diabetes 68, 906-917

GIP condiziona la secrezione ormonale e la produzione locale di GLP-1 -—>ancor prima che il GLP-1 giunga dall’intestino, il GIP
potrebbe preparare I’isola alla sua azione
Gastroenterology 151: 165-179, 2016.

Gli effetti del GIP sulla secrezione del glucagone e sul tessuto adiposo possono essere contrastati dall’inibizione della secrezione del
glucagone e dal ridotto intake di cibo da parte del GLP-1

La cosomministrazione di agonisti del GIPR e GLP-1R in topi con obesita indotta da dieta determina una maggiore perdita di peso rispetto
al solo trattamento con il GLP-1R agonista


Relatore
Note di presentazione
Expanding WAT mediante adipogenesi to store calories reduces lipid ‘spillover’ and ectopic fat accumulation in tissues such as liver, skeletal muscle, heart, and pancreas. continued engagement of GIPR in models of insulin resistance improves wholebody insulin sensitivity and lowers hepatic lipid accumulation These effects are associated with improved WAT health, indicated by lowered proinflammatory immune cell infiltration/cytokine secretion, the induction of genes associated with enhanced adipocyte lipid storage capacity and TAG storage, and the release of insulin-sensitizing adipokines
Engagement of GIP in a biochemical liaison with GLP-1 seems at first glance counterintuitive, given that the insulinotropic effects and the incretin effect of GIP are severely reduced in people with type 2 diabetes [2, 22] (see earlier), and that GIP receptor-deficient mice are lean and protected from diet-induced obesity [85]. GIP enhances adipocyte triacylglycerol deposition by increasing adipocyte blood flow and accelerating lipoprotein lipase-induced lipid storage [15, 86, 87], and both should correlate with weight gain. 




Doppio agonismo del recettore di GIP e GLP-1
“Il nuovo: due e meglio di uno?”

DUAL GIP AND GLP-1 RECEPTOR AGONIST MAIN COMBINED EFFECTS
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Relatore
Note di presentazione
Recently, renewed discussion on the therapeutic potential of GIP in the long-term treatment of type 2 diabetes has been triggered by clinical findings with the dual GIP/GLP-1 receptor agonist tirzepatide.
However, near-normalisation of hyperglycaemia using insulin (which is potentially also possible through GLP-1-mediated improvements in glycaemic control) may at least partially restore the insulinotropic action of GIP in people with type 2 diabetes (Fig. 3 [24]), and Strong effects of dual agonism are predicted for insulin secretion because both receptors are found in pancreatic β cells;
however, the CNS shows both overlapping and differential receptor distributions in various metabolic centers, and adipocytes only express GIPR. Activation of GIPR in the brain and WAT could be uniquely complementary to GLP-1R signaling. 



Doppio agonismo dei recettori GIP /GLP-1
“Il nuovo: due e meglio di uno?”

Peptidi chimerici Peptidi di fusione
(Tirzepatide) (NNO090-2746)

GLP-1R GIPR GLP-1R GIPR
Agonismo sbilanciato Agonismo bilanciato
R
Efficacia glicemica >> GLP-1RA Efficacia glicemica = GLP-1RA
Efficacia ponderale >> GLP-1RA Efficacia ponderale = GLP-1RA

Tirzepatide non e la somma di GIP e GLP-1. E’ una singola molecola

L’Endocrinologo 2023; 24: 224-231


Relatore
Note di presentazione
Primo doppio agonista, MAR709, con attività pressochè bilanciata su entrambi i recettori, aveva dimostrato un miglioramento della glicemia e del peso in topi obesi e una riduzione in studi di fase 2 in soggetti con DM tipo 2, ma alla singola dose testata non si dimostrò superiore alla dose titolata di Liraglutide


Tirzepatide

Studi in vitro

Potenza per il recettore di GIP
simile al GIP nativo.*
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CAMP = cyclic adenosine monophosphate; TZP = tirzepatide.

Potenza per GLP-1R piu debole del
GLP-1 nativo.*
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Coskun T, et al. Mol Metab. 2018;18:3-14.


Relatore
Note di presentazione
Tzp has GIPR activity equal to that of native GIP but is somewhat less potent than GLP-1 at the GLP-1R. The properties
of tirzepatide, including modification with a C20 unsaturated di-acid acyl chain, allow once weekly dosing [90].
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Tirzepatide

Esercita attivita ipoglicemizzante agendo su entrambi i recettori
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SEMA = semaglutide; TZP = tirzepatide.
Coskun T, et al. Mol Metab. 2018;18:3-14.
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Tirzepatide vs GLP-1RA selettivo

Mean HbA1c range at baseline: 8.0%-8.2%
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*P<.05 vs PL; TP<.05 vs DU 1.5 mg.
DU = dulaglutide; HbA1c = glycated hemoglobin;; PL = placebo; TZP = tirzepatide.

Frias JP, et al. Lancet. 2018;392(10160):2180-2193.



Tirzepatide: controllo glicemico

1. Azione sulla secrezione di insulina
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Tirzepatide: controllo glicemico

2. Azione sulla secrezione di glucagone

Change From Baseline at 26 Weeks
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Tirzepatide: controllo glicemico

3. Effetti sulla sensibilta all’insulina

Migliora la sensibilita insulinica attraverso il recettore GIP indipendendemente dal peso corporeo
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Tirzepatide: controllo glicemico

3. Effetti sulla sensibilta all’insulina

Insulino-sensibilita: migliora in soggetti con DM tipo 2 trattato con TZP vs un GLP-1 agonista selettivo
(semaglutide)
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Tirzepatide: riduzione peso corporeo
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Tirzepatide: riduzione peso corporeo

The NEW ENGLAND JOURNAL of MEDICINE

In adulti obesi non diabetici a 72 settiane TZP alla
dose di 5 g, 10 mg, 0 15 mg riduce in maniera
sostanziale il peso corporeo.

(SURMOUNT-1 Clinical Trials, NCT04184622)

“ RESEARCH SUMMARY

Tirzepatide Once Weekly for the Treatment of Obesity

Jastreboff AM et al. DOI: 10.1056/NE]Moa2206038

CLINICAL PROBLEM

Several clinical guidelines recommend pharmacotherapy
for obesity. Tirzepatide — a dual glucose-dependent insulino-
tropic polypeptide and glucagon-like peptide-1 receptor ag-
onist recently approved in the United States to treat type 2
diabetes — induced clinically relevant weight reduction in

phase 2 studies of people with diabetes. However, its effi-

cacy for weight reduction in those without diabetes is un-

known.

CLINICAL TRIAL

Design: An international, phase 3, double-blind, random-
ized, placebo-controlled trial examined the efficacy and
safety of tirzepatide in adults with obesity or overweight
who did not have diabetes.

Intervention: 2539 adults with a body-mass index of 30 or
higher, or 27 or higher with at least one weight-related
complication, were assigned to once-weekly subcutaneous
tirzepatide at one of three doses (5 mg, 10 mg, or 15 mg)
or placebo, in addition to lifestyle intervention. Treatment
included a dose-escalation phase and lasted for 72 weeks.
The coprimary end points were the percentage change in
weight from baseline to week 72 and weight reduction of
at least 5% by week 72.

RESULTS

Efficacy: Both the percentage change in weight and the per-
centage of participants with at least 5% weight reduction
were significantly greater with all three doses of tirzepatide
than with placebo.

Safety: Gastrointestinal events, including nausea, diar-
rhea, and constipation, were the most common adverse
events seen with tirzepatide; the majority of events were
transient and mild to moderate in severity.

LIMITATIONS AND REMAINING QUESTIONS

Enrolled participants may have been more committed
to weight management than many people with obesity.

Cardiometabolic variables (e.g., blood pressure and
lipid levels) were relatively normal at baseline, so the
ability to show a potential improvement within the
time frame of this study was limited.

The number of participants with overweight plus at least
one weight-related complication was small (140 of the
2539 participants; 5.5%), which prevented definitive
conclusions in this subgroup.

Links: Full Article | NEJM Quick Take | Editorial
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CONCLUSIONS

All three doses of once-weekly subcutaneous tirzepatide

led to clinically meaningful and sustained weight reduc-
tion in obese adults who did not have diabetes.

Copyright

) 2022 Massachusetts Medical Soc




Tirzepatide: riduzione peso corporeo
Potenziali meccanismi

Native GLP-1 Semaglutide Tirzepatide

GLP-1 e semaglutide causano internalizzazione del recettore del GLP-1 - limitano I’effetto

Tirzepatide determina un piu rapido recycling del GLP-1R internalizzato

|

TZP aumenta I’esposizione del GLP-1R sulle membrane-> potenzia I’effetto

Mol Metab. 2021 Jul;49:101181
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Tirzepatide: riduzione peso corporeo
Potenziali meccanismi

Induce preferenza di cibo a basso contenuto di grassi
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= Tirzepatide: riduzione peso corporeo
Potenziali meccanismi

Riduce la preferenza di assunzione di zuccheri semplici nei topi
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Relatore
Note di presentazione
Inoltre, sempre nei topi determin aun aumento del dispendio energetico


Tirzepatide: riduzione peso corporeo
Potenziali meccanismi

Tirzepatide induces a thermogenic-like amino /sy

acid signature in brown adipose tissue MOLECULAR
METABOLISM

Tirzepatide demonstrated increased energy expenditure in obese mice
beginning after day 7 of treatment
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Relatore
Note di presentazione
Potenzia l’attività del tessuto adiposo bruno


J Tirzepatide: riduzione peso corporeo
Potenziali meccanismi

L’agonismo cronico di GIPR determina desensibilizzazione recettoriale con aumento dell’internalizzazione di GIPR
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Relatore
Note di presentazione
Both agonism and antagonism of the glucose-dependent insulinotropic polypeptide receptor (GIPR) lead to weight loss in combination with glucagon-like peptide-1 receptor agonists in preclinical models. Here the authors show that this may be explained by desensitization of GIPR activity by chronic GIPR agonism in vitro and in vivo.


Tirzepatide migliora il profilo lipidico

Change From/Baseline at 26 Weeks phase 11 study
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Tirzepatide e profilo lipidico

Adipose tissue blood flow (ATBF)
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Tirzepatide migliora il profilo inflammatorio
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Effetti della Tirzepatide

e Controllo lipidi plasmatci
» Benefici sull’inflammazione

« Benefici sull’endotelio (La somministrazione di GIP riduce
I’area aterosclerotica - La delezione di GIPR aumenta I’area

* Ridotto intake di cibo
« Aumento spesa energetica

aterosclerotica)
* Riduzione PA
* Aumento secrezione insulina .
. Ridotta secrezione / Surpass-CVOT trial: in corso
glucagone 37
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Liver protection

20000
» Benefici sulla neuroinfimmazione 9]

 Stimolazione neurogenesi :
« Riduziozne deposizione beta- /
amiloide e proteine tau (studi su

topi) Neuroprotective effect More beneficial possibilities...

Zijun Ma et al. Journal of Diabetes Research. 2023


Relatore
Note di presentazione
a post hoc analysis of SURPASS-4 by Heerspink et al. shows that in participants with type 2 diabetes mellitus with high cardiovascular risk, those receiving the GIP/GLP-1R dual agonist, tirzepatide, had a significantly lower rate of composite renal endpoints, a significantly slower rate of decline in eGFR and a significantly lower urinary albumin creatinine value compared to those receiving glargine insulin [36]. Studies on the efficacy and safety of tirzepatide in patients with diabetic nephropathy are not available, but there is much indirect evidence to support the renal protective effect of tirzepatide.


Tollerabilita

* Nella maggioranza dei casi gli effetti avversi gastrointestinali erano di intensita lieve/moderata e transitoria

»  Gli eventi avversi gastrointestnali con tirzepatide 15 mg erano sovrapponibili a quelli osservati con dulaglutide
1.5mg

Il diverso sito di produzione puo impattare L’effetto agonistico su GIPR attenua la nausea
differentemente sullo svuotamento gastrico e il vomito indotti da GLP-1
GIP

Incretin

GLP-1 The area postrema and nucleus tractus solitaries
¥ Incretin activity




E quindi due e meglio di uno?

Dual agomism

Weight Glycemia Fat Insulin secretion /
sensitivity

v" 1l doppio agonismo GIPR/GLP-1R
—> migliora il recupero delle risposte fisiologiche

------

- riduce il peso coporeo e il rischio cardiovascolare


Relatore
Note di presentazione
The strong glucose lowering of dual agonism is consistent with enhanced insulinotropic action and the weight-independent insulin-sensitizing effects of GIP. Robust weight loss is in line with the proposed synergy of the incretins in the CNS to promote satiety, and the apparent weight-independent effects of GIP/GLP-1 receptor agonism are likely the result of better lipid handling fostered by improved WAT health.


Domande In sospeso

Puo il doppio agonista unimolecolare esercitare effetti benefici attraverso meccanismi ancora sconosciuti?

Il farmaco bersaglia i recettori GLP-1 e GIP sulla stessa cellula, o su differenti cellule in differenti tessuti, o
entrambi?

L’azione dell’agonismo GIPR sulla cellula beta sembra risentire del meccanismo della tachifilassi
riflettendo una desensibilizzazione del recettore: questo meccanismo puo essere superato dal co-agonista
unimoleocolare GLP-1/GIP?

L’efficacia e i benefici saranno mantenuti con I’uso sostenuto?
Quali effetti sulla NASH e sulla protezione cardiovascolare rispetto ai benefici noti dei GLP-1R agonisti?
Quale protezione sulla nefropatia diabetica e sulle malattie neurodegenerative?

GIP puo inibire il riassorbimento osseo; puo il co-agonismo GLP-1/GIP avere un effetto benefico nei
soggetti anziani a rischio di osteoporosi?


Relatore
Note di presentazione
the clinical success of this dual agonist will give increasing impetus to further research on multiple agonists and may lead to even greater breakthroughs in the treatment of type 2 diabetes and its comorbidities.


Prospettive future

GIPR agonism as T2D treatment GIPR antagonism as T2D treatment

 GIPR antagonismo + GLP1-R agonismo: possibile ruolo?

Evidenze suggeriscono un ruolo nel trattamento dell’obesita

Adiposs tissup: Fal deposition |

LS Gasbjerg et al Peptide, 2018; 100: 173-18

e Triplo o multiplo agonismo: meglio del doppio agonismo?

Triplo agonista unimolecolare dei recettori GLP-1/GIP/glucagone: riduzione peso corporeo in scimmie
obese e miglioramento controllo glicemico in scimmie con diabete

X o Bossart et al., 2022, Cell Metabolism 34, 59-74

b 4 u® Q arn In soggetti con DM di tipo 2, Retatrutide, un agonista del recettore GIP/GLP-1/glucagone, ha dimostrato un
G miglioramento clinicamente significatvo del controllo glicemico e una consistente riduzione del peso
55555 - — corporeo, con un profilo di sicurezza in linea con quello dei GLP-1R agonisti e del doppio agonista
ii = f;" gléz-;a i GIPR/GLP'lR
v v CTX GPR ¥

Studio di fase 2 condotto in USA

Lancet 2023 Aug 12;402(10401):529-544


Relatore
Note di presentazione

there are no studies with a GIPR antagonist in patients with type 2 diabetes (T2D), but because the elevations in fasting plasma glucagon and paradoxical postprandial glucagon excursions, seen in patients with T2D, are aggravated by GIP, a GIPR antagonist could partly alleviate this and possibly improve the fasting and postprandial glycemia. Since the majority of patients with T2D are overweight, inhibition of GIP-induced fat deposition may be beneficial as well

Bossart et al. designed a unimolecular triple GLP-1R/GCGR/GIPR agonist with substantial metabolic activity in preclinical animal models. In a singledose study in human subjects, SAR441255 lowered plasma glucose during a mixed-meal tolerance test with a decrease in plasma biomarker levels supportive of engagement at all three targeted receptors.
PET imaging in monkeys confirmed high receptor occupancy
In healthy subjects, biomarkers confirmed engagement of the three receptors
Integrating GIP activity into dual GLP-1 and GCG receptor agonism provides improved effects on weight loss and glycemic control while buffering the diabetogenic risk of chronic GCG receptor agonism. 


Prospettive future

Non solo Incretine ma anche «Decretine»

Decretins inhibit insulin output
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Insulin secretion **
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Relatore
Note di presentazione
La neuromodulina U ampiamente espressa nell’intestino, prodotta durante il digiuno, avrebbe un ruolo inbinte sulla secrezione di insulina. In pathological stages that develop into diabetes, upregulation of NMU could suppress the insulin secretion by inducing mitochondrial dysfunction and ER stress, which may contribute to subsequent β-cell dysfunction. Recettori per neuromodulina sono presenti sulle cellule pancraetiche.
Quanto detto lascia aperta la strada per future acquisizoni riguardanti il ruolo degli ormoni intestinali nella patologia del diabete e dell’obesità e sottolinea l’importanza della interazione tra pancreas, intestino, ma anche cervello che deve entrare in questo circuito di crosstalk, gli stimoli proveneinti dal cibo potrebbero svolgere la loro corretta azione solo quando l’intero sistema funziona bene
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“ No matter how counter-intuitive it may seem, basic research has proven over and
over to be the lifeline of practical advances in medicine.*
Arthur Kornberg
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