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PROGRAMA DEL CURSO

Médulo 1: Busqueda semanticade literatura.
Realizar busquedas efectivas de literatura con IA con SciSpace

Mdédulo 2: Lectura y toma de notas
Facilitar la lectura detallada de articulos académicosy la toma de notas eficiente con
SciSpace.
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Redactar un primer borrador basado en sintesis con ChatGPT.
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= Go gle Scholar does igf 1 increase muscle growth in fish?

About 41,200 results (0.25 sec)

Regulation of skeletal muscle growth in fish by the growth hormone—insulin-
like growth factor system

EN Fuentes, JA Valdes, A Molina... - General and Comparative ..., 2013 - Elsevier

... IGF binding proteins (IGFBPs) and the contribution of muscle-derived versus hepatic-produced
IGF1 on fish muscle growth is ... the GH-IGF system regulating fish skeletal muscle growth is ...

vy Save DY Cite Cited by 341 Related articles All 7 versions

Abundant insulin-like growth factor-1 (IGF-1) receptor binding in fish skeletal
muscle

M Parrizas, EM Plisetskaya, J Planas... - General and comparative ..., 1995 - Elsevier

... Studies on the second messengers for insulin and IGF-1 (IRS-1, MAPZ2K) in this fish model ...

of insulin and IGF-1 action, In conclusion, we can hypothesize that the role of insulin and IGF-i ...

vy Save DY Cite Cited by 110 Related articles All 5 versions

Paradigms of growth in fish
TP Mommsen - Comparative biochemistry and physiology part B ..., 2001 - Elsevier

... growth of the fish is minute. The consideration of reducing overall fish growth to white muscle
growth can be ... Fish muscle contains even higher numbers of IGF-| receptors than insulin ...
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: [ ] Hyperplasia and cellularity changes in IGF-1-overexpressing skeletal muscle of

1 crucian carp.

& Cite  Li D, LouQ, Zhai G, Peng X, Cheng X, Dai X, Zhuo Z, Shang G, Jin X, Chen X, Han D, He J, Yin Z.
Endocrinology. 2014 Jun;155(6):2199-212. doi: 10.1210/en.2013-1938. Epub 2014 Mar 10.
|“| ||| ‘ | ‘ I Share  oMID: 24617525
-_|__||_.|II II I I In stable transgenic germline F1 progenies, a 5-fold increase in the level of IGF-1 in skeletal muscle was

183 285 observed. Evident skeletal muscle hyperplasia was observed in the transgenic fish through histologic
analysis. ...Although the body ...
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O) 1year [ ] Irisin promotes tilapia muscle cell growth and amino acid uptake via IGF-1

2 signaling.
O 5 years Cite Deng W, Xu M, Dong R, Yan Y, Jiang Q.
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PMID: 38954845
l/_\i hnietam Ranna



(@, 2% scispace.com/?via=eduardo

{: SCISPACE

2 9 B

8 2

Pricing -+ Chat with PDF |
//,
The Fastest Research Platform Ever 1. Hacer clic en

¢ . 99
All-in-one Al tools for students and researchers. Logl n

Enter your search query

Standard High Quality Deep Review

Introducing Deep Review
Do systematic literature review in minutes. Never miss out on important papers. Blog

https://scispace.com/?via=eduardo



https://scispace.com/?via=eduardo

25 scispace.com/?via=eduardo

2. Continuar con Google ,,
\ 1’ SCISPACE

To continue, Log In into SciSpace

{5 Continuar con Google

Email address

Password

Forgot Password?

Don't have an account ? Sign up




Busqueda de topicos complejos

) SCISPACE Pricing R My Library
@
i
The Fastest Research Platform Ever
& All-in-one Al tools for students and researchers.
N
Vias de sefializacion de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en el musculo esquelético del lenguado fino a
> (Paralichthys adspersus) utilizando analisis in vivo, con un enfoque en la regulacién nutricional y el
= crecimiento somatico.
v
99 Standard High Quality Deep Review
s
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3 tipos de busquedas: busqueda estandar

@ SCISPACE Papers ¥  Vias de sefializacién de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en X Pricing R My Library
My Searches [ Vias de sefializacién de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en el musc... Save Standard |High Quality = Deep Review @en -
@
i)
Answer from top 5 papers ~
e - tan - signaling pathways play crucial roles in the nutritional regulation and somatic
@ The IGF-I/PI3K/Akt and IGF-I/MAPK/ERK signali h | ial roles in th iti | lati d i
(¢} growth of flounder skeletal muscle (Paralichthys adspersus). These pathways are activated by IGF-1, which is influenced
by nutritional status, thereby affecting muscle growth and atrophy. The following sections detail the mechanisms
N involved.
ol Breve Nutritional Regulation of IGF-l Signaling
I‘eViS | é N de » Fasting and Refeeding Effects: Fasting reduces IGF-I levels and activates catabolic pathways, while refeeding
= enhances -l signaling, promoting muscle growth through the tan pathways (Fuentes et al.,
h IGF-I | | h th h the PI3K/Akt and MAPK/ERK path £ \
los 5 < 2011)(Fuentes et al., 2012).
” a rt |,C u I.OS * Hormonal Interplay: Elevated plasma GH during fasting leads to decreased |GF-l expression, while refeeding
4 restores GH levels and enhances IGF-| signaling, facilitating muscle growth (Fuentes et al.,, 2011).
mas

Pathway Activation and Muscle Growth
AR re l.eva nteS * Anabolic Effects: IGF-I stimulates protein synthesis via the PI3K/Akt pathway, inhibiting muscle atrophy by

suppressing ubiquitin ligases and promoting satellite cell activation (Yoshida & Delafontaine, 2020).

(]
= Differential Pathway Roles: The MAPK/ERK pathway is modulated by nutritional status, influencing muscle
; hypertrophy and differentiation, with a complex interplay between Akt and ERK signaling (Tiffin et al., 2004),
G Conversely, while IGF-1 signaling is vital for muscle growth, inherent growth hormone resistance in flounders

@ complicates this process, suggesting that additional factors may also influence somatic growth in this species.

e Read Less ~

@ Save to Notebook APA, Bullets v @ Find Topics




3 tipos de busquedas: busqueda de alta calidad

* SCISPACE Papers ¥  Vias de sefializacion de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en X Pricing iR My Library
@ My Searches | Vias de sefalizacion de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en el musc... ) Save Standard High Quality Deep Review Sen
i}
Answer from top 5 papers «
© -
The IGF-I/PI3K/Akt and IGF-I/MAPK/ERK signaling pathways play crucial roles in regulating skeletal muscle growth in
& the fine flounder (Paralichthys adspersus), particularly in response to nutritional status. These pathways are activated
by IGF-l, a key growth factor, and are modulated by the fish's feeding conditions, influencing somatic growth. The
N research highlights the differential activation of these pathways based on nutritional status, which in turn affects muscle
o) ReViS | én de growth and atrophy processes.
o lOS 5 IGF-1/PI3K/Akt Pathway
= rt, l = The PI3K/Akt pathway is essential for promoting protein synthesis and muscle growth. It is activated by IGF-l and is
- articutos involved in inhibiting muscle atrophy by suppressing the transcription of E3 ubiquitin ligases through FoxO
mas inhibition (Fuentes et al., 2011) (Yoshida & Delafontaine, 2020).
4 re leva nteS « During refeeding, this pathway is strongly activated, leading to increased protein synthesis and reduced
expression of atrogenes like MuRF-1 and Atrogin-1, which are associated with muscle atrophy (Fuenies et al,,
AR 2012).
(e IGF-I/MAPK/ERK Pathway
= The MAPK/ERK pathway is also activated by IGF-I and is modulated by nutritional status. It plays a role in muscle
(3 differentiation and growth (Fuentes et al.,, 2011).
= This pathway's activation is time-dependent and varies with the nutritional state, contributing to the regulation of
@ muscle growth parameters(Fuentes et al., 2011).
@e Nutritional Regulation and Somatic Growth
e Nitritinnal statiie cinnificantlv infliianres tha activatinn nf thecse nathwawve Factinn lears tn derreaced activatinn nf
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Unexplored Areas in Molecular Endocrinology of Skeletal Muscle Growth in Salmonids: Examining the GH/IGF Axis
The growth hormone (GH)/insulin-like growth factor (IGF) axis plays a pivotal role in regulating skeletal muscle growth
in salmonids. Despite significant advancements in understanding this system, several areas remain underexplored. This
response highlights these gaps, focusing on the molecular endocrinclogy of skeletal muscle growth, and identifies

areas warranting further investigation.

1. Compensatory Mechanisms in the GH/IGF Axis
The GH/IGF axis in salmonids exhibits robust compensatory mechanisms to maintain growth under various conditions.
e e, For instance, studies have shown that reductions in IGFBP-2b, a key regulator of IGF-l, are offset by increased IGF
Breve revision signaling capacity in muscle, suggesting a complex interplay between circulating and local IGF factors (Cleveland et al,,
bl bliOgraﬁa 2020). However, the precise molecular mechanisms underlying these compensatory responses, particularly in skeletal
muscle, remain poorly understood.
Further research is needed to elucidate how local IGF signaling pathways are modulated in response to systemic
changes in IGFBP-2b. Additionally, the role of other IGFBPs, such as IGFBP-1b, in regulating IGF activity under catabolic

conditions, such as fasting or environmental stress, warrants further investigation (lzutsu et al.,, 2023).

2. Environmental Stressors and the GH/IGF Axis

Environmental stressors, such as temperature and salinity, significantly impact the GH/IGF axis and skeletal muscle
growth in salmonids. For example, elevated temperatures reduce muscle growth in Atlantic salmon by downregulating
IGF-1 and IGF-2 mRNA levels, while also inducing lipolytic actions of GH (Hevray et al., 201 3). Similarly, crowding
stress and low salinity alter GH/IGF axis gene expression, highlighting the axis's sensitivity to environmental conditions
(Zheng et al., 2023).
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1. Crear cuenta en SciSpace

2. Realizar busqueda bibliograficabasada en topicos especificos centrales de su estudioy/o preguntas
de investigacion. Seguir esta formula:
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].
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Ejemplo: Vias de senalizacion de IGF-I/PI3K/Akt y IGF-I/MAPK/ERK en el musculo esquelético
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3. Encontrar papers relevantes, analisis rapido, aplicar filtros, guardar, escoger los papers mas
atingentes.
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Inherent Growth Hormone Resistance in the Skeletal
Muscle of the Fine Flounder Is Modulated by
Nutritional Status and Is Characterized by High
Contents of Truncated GHR, Impairment in the JAK2/
STATS Signaling Pathway, and Low IGF-I Expression

Eduardo N. Fuentes, Ingibjorg Eir Einarsdottir, Juan Antonio Valdes,
Marco Alvarez, Alfredo Molina, and Bjorn Thrandur Bjérnsson

Laboratorio de Biotecnologla Molecular (E.NCF., LAV, AM.), Departamento de Ciencias Biologicas,
Facultad Ciencias Biologicas, Universidad Andres Bello, 8370146 Santiago, Chile; Fish Endocrinology
Laboratory (LE.E., B.T.B.), Department of Zoology/Zoophysiology, University of Gothenburg, 5-405 30
Goteborg, Sweden; Laboratorio de Biologla Celular y Molecular (M.A.), Departamento de Ciencias
Biolégicas, Facultad de Ciencias Bioldgicas, Universidad Andres Bello, 2561156 Vina del Mar, Chile

A detailed understanding of how the GH and IGF-I regulate muscle growth, especially in early
vertebrates, isstill lacking. The fine flounder is a flatfish species exhibiting remarkably slow growth,
representing an intriguing model for elucidating growth regulatory mechanisms. Key components
of the GH system were examined in groups of fish during periods of feeding, fasting, and refeeding.
Under feeding conditions, there is an inherent systemic and local {(muscle) GH resistance, charac-
terized by higher levels of plasma GH than of IGF-I, skeletal muscle with a greater content of the
truncated GH recepter (GHRt) than of full-length GHR (GHRf), an impaired activation of the Janus
kinase 2 (JAK2)-signal transducers and activators of transcription 5 (STATS) signaling pathway, and
low IGF-1 expression. Fasting leads to further elevation of plasma GH levels concomitant with
suppressed IGF-| levels. The ratio of GHRfl to GHRE in muscle decreases during fasting, causing an
inactivation of the JAK2/STATS signaling pathway and suppressed IGF-1 expression, further im-
pairing growth. When fish are returned to nutritionally faverable conditions, plasma GH levels
decrease, and the ratio of GHRfl to GHRt in muscle increases, triggering JAK2/STATS reactivation
and local IGF-1 expression, concomitant with increased growth. The study suggests that systemic
1GF- is supporting basal slow growth in this species, without ruling out that local IGF-I is partici-
pating in muscle growth. These results reveal for the first time a unique model of inherent GH
resistance in the skeletal muscle of anonmammalian species and contribute to novel insights of the
endocrine and molecular basis of growth regulation in earlier vertebrates. (Endocrinology 153:
283-294, 2012)
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fish skeletal muscle growth signalling pathways

Fish skeletal muscle growth is regulated by complex signaling pathways that control protein synthesis, cell proliferation,
and muscle fiber development. These pathways are influenced by hormones, nutrients, stress, and genetic factors, and

involve both anabolic (growth-promoting) and catabolic (breakdown-promoting) mechanisms.
Key Signaling Pathways

Growth Hormone—-Insulin-like Growth Factor (GH-IGF) System

The GH-IGF system is central to muscle growth in fish. GH stimulates IGF-| expression via the JAK2/STATS

pathway, though this effect can be limited by the presence of truncated GH receptors in muscle, leading to GH

resistance in some species 2 9 .
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Insulin-like growth factor 1 (IGF1) is a key hormone involved in regulating muscle growth in fish. IGF1 increases muscle
growth in fish by promoting protein synthesis, muscle cell proliferation, and hypertrophy, and by reducing muscle
atrophy.

Mechanisms of IGF1 Action

» Muscle Cell Proliferation and Differentiation: |GF1 stimulates the proliferation and differentiation of muscle cells
(myogenic cells), leading to increased muscle mass. This is mediated through signaling pathways such as MAPK/ERK
and PISK/AKT/TOR, which enhance protein synthesis and muscle growth while inhibiting protein degradation and
atrophy 2 3 7.

» Gene Regulation: IGF upregulates genes involved in muscle growth and downregulates genes associated with
muscle atrophy (e.g., myostatin, fbxo32, murf1). These effects are observed under both normal and nutrient-restricted

conditions, though the magnitude can depend on nutritional status 1 3 8 10.

» Receptor Abundance: Fish skeletal muscle has a high abundance of IGH receptors, making it highly responsive to

|GH stimulation compared to insulin 6 .
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IGF (insulin-like growth factor) signaling is a central regulator of fish skeletal muscle growth, acting through both
endocrine and local mechanisms. The available research highlights that IGF signaling, particularly via IGF-1, plays a

primary and essential role in promoting muscle growth, regeneration, and protein synthesis in fish.
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The GH-IGF axis plays a crucial role in regulating muscle growth in fish. Fuentes (2013) and Vélez
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