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Influence of nutrition on hepatic IGF-1 mRNA levels and plasma
concentrations of IGF-1 and IGF-Il in meat-type chickens
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Abstract

We have examined the influence of nutricion on plasma
[GE-I, IGF-IT and TGT-binding protein (IGTHP)
and on hepatie 1GE-1 gene expression in young meat-type
chickens, Plasma IGF concenmations were measured by
using BIA with recombinant chicken IGFs as standards.

In chickens fed the control diet containing 200 g/ks
dietary procein ad (i for 7 days, plasma [GT-1 con-
centrations inereased sigmificantly from those found m the
initial cantral group, Food restriction for cither 4 ar 7 days
decreased plasma 1GF-I by 300 from the mioal contal.
When chickens were refed ad lbitam for 3 days after 4 days
of restricted feedmg, plasma 1GF-1 levels recovered to
those of the control birds fod ad bitun, Tn chickens cating
a low prarein dier (100 g/kg procein), the plasma 1GE-[
tended to be lowered but the decrease was not sipnificant.
Although the intensity of [GF-Fand flractin mRNA bands
protected in the RINase protecrion assay was changed by
nutrition, no seatistcal effect of nutrition on the rato of
LGF-I to fractin was observed. The nucritional treatments
had no effect on plasma IGP-11 concentrations,

Western ligand blot and chromategraphic analyses were
used o nvestigare the influence of mutrtion on [GFBP
profiles. Both [GE-1 and IGF-I1 ligands in the Westemn
ligand bloe revealed the mest intense binding at 30 k1Da for
plasma obtained from chickens with resericeed food intake.
The 30 k2 band alse appeared at a lower intensicy i
the group fed a low protein diet but not in any other
groups. These chservations were confirmed by neurral gel
chromatography. The chicken 1GF-1T ligand revealed an
mtensely labelled band corresponding to 75 kDa and dhus
was nox affecred by nutricion,

IGE-I and IGEBY concentranons o the plasma of
young brailer chickens were influenced by nueritional
stace bur [GF-T1 comcentrations were not. The lack of &
response in circulating [GE-I1 levels may have been due to
the presence of high concentratons of a 75 kDa specific
binding protein which did not respond to nutrition in this
EXPETIIENC.
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Introduction

The insuli
chickens b
66 amino acid pelypeprides respectvely (Dawe
Ballard er al. 1990, Kallincos. et af. 1990), Re
findingg pointing to an important role for 1GE-1 in the
contrel of growth and merabelism in chickens, as in
mammals, have been reported. When exogenous 1GE-1
was added to the chicken embryo, growth and differen-
mation were stirnulated (Girbau e af. 1987). After hatch-
ing, plasma concentration and hepatic gene expression of
IGF-1 increase rapidly with ageing, reach a peak before
sexual maturity, and then decline {Huybrechs er all 1985,
Johnsen e al. 1990, McGuinness & Coghurn 1990,
Kikucht et al 1991}, Plasma 1GE-1 Jevels are also respon-

ike growrth factors (IGF-I and -II) found 1n
been characterised and shown to be 70 and

sive o nutrition and are reduced in chickens fed low
protein diets (Fosebrough et al. 1992a.0, Roosebrough &
MeMurtry 1993),

In contrast to the studies related to IGE-1, there is
virtually no imformation on circulatmg 1GE-1 concen-
trations i avian spectes, Scanes ef al, (1989 measured
plasma concentrarions of IGF-11 i voung chickens and
found no correlation hetween 1GF-11 concentration and
body weight. No data which allow assessment of the
functional tole of IGF-11 in growth and meabolism o
chickens have been reported. In this smudy, we have
exaruned the nfluence of nutrition on hepatic [GF-1
mRNA levels using @ ribonuclease protection assay and on
plasma IGF-I and -II concentrations in young meat-type
chickens wsmg an RIA with recombinant chicken [GFs as
standards,
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IWATE UNIVERSITY

Influence of nutrition on hepatic IGF-I mRNA levels
and plasma concentrations of IGF-I and IGF-II
iIn meat—type chickens

Animals Female broilers

Nutritional conditions 1) Ad libitum for 7 days (CP 20% diet) (A7)
2) Low protein (CP 10%) for 7 days (L7)
3) Restricted for 4 days (CP 20% diet) (A4)
4) Restricted for 7 days (CP 20% diet) (R7)
5) Restricted for 4 days and ad libitum
for 3 days (CP 20% diet) (R4A3)
Plasma IGF-I concentration Radioimmunoassay

Hepatic IGF-I mRNA Ribonuclease protection assay
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Research on Plant Thermogenesis & Collaboration with
Australian Researcher

A
Prof. Kikukatsu Ito
(lwate University)

Philodendron
(Seymour & Gibernau, 2008)

Dracunculus vulgaris

Arum concinnatum (Ito etal.,, 2013)

. 5 15 25 (°C)
(Kakizaki et al., 2010, Onda et al., 2015)

Nelumbo nucifera (onda &to, 2007)

Prof. Roger Seymour
(University of Adelaide)



. ‘ Australian Government
S Department of Education, Employment and Workplace Relations | \

PRIME MINISTER'S EDUCATION ASSISTANCE

Prof. Roger Seymour

v" On April 22, 2011, Australian Prime Minister Julia Gillard announced an education
program for Japan following the Great East Japan Earthquake.

v Prof. Kikukatsu Ito’s team at lwate University, Japan, studied mitochondria from
thermogenic plants with Prof. Roger Seymour at the University of Adelaide.
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Research Outcomes Published in Metabolomics

Metabolomics (2013) 9:919-930

Metabolite profiling reveals tissue- and temperature-specific

metabolomic responses in thermoregulatory male florets
of Dracunculus vulgaris (Araceae)

Kikukatsu Ito + Hidevuki Takahashi *+ Yui Umekawa * Tomohiro Imamura -
Shuji Kawasaki «+ Takalfumi Ogata - \'u.suke\ Kakizaki + Roger S. Sevmour

Temperature (°C)

' Our study uncovered significant metabolic
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o 0oy 0 shifts related to plant heat-generation.
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Gene expression and metabolite levels converge in the
thermogenic spadix of skunk cabbage
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Abstract

The inflorescence (spadix) of skunk cabbage (Symplocarpus renifolius) is strongly thermogenic and can regulate its temperature
at around 23 *C even when the ambient temperature drops below freezing. To elucidate the mechanisms underlying develop-
mentally controlled th genesis and th lation in skunk cabbage, we conducted a comprehensive transcriptome
and metabolome analysis across 3 developmental stages of spadix development. Our RNA-seq analysis revealed distinet groups
of expressed genes, with sefenium-binding protein 1 } hiol oxidase (SBP1/MTO) exhibiting the highest levels in thermo-
genic florets. Notably, the expression of alternative axidase (AOX) was consistently high from the prethermogenic stage through
the thermogenic stage in the florets. Metabolome analysis showed that alterations in nucleotide levels correspond with the
developmentally controlled and tissue-specific thermogenesis of skunk cabbage, evident by a substantial increase in AMP levels
in thermogenic florets. Our study also reveals that hydrogen sulfide, a product of SBP1/MTO, inhibits cytochrome ¢ oxidase
(COX)-mediated mitochondrial respiration, while AOX-mediated respiration remains relatively unaffected, Specifically, at low-
er temperatures, the inhibitory effect of hydrogen sulfide on COX-mediated respiration increases, promoting a shift toward the
dominance of AOX-mediated respiration. Finally, despite the differential regulation of genes and metabolites throughout spa-
dix development, we observed a convergence of gene expression and metabolite accumulation patterns during thermogenesis.
This synchrony may play a key role in develc [} lated thermogenesis. M , such © e during the
thermogenic stage in the spadix may provide a solid molecular basis for thermoregulation in skunk cabbage.

titan arum (Amorphophallus titanum), dead-horse arum

T . ik bolic he: oduct (Helicodiceros muscivorus), Crete arum (Arum concinnatum),
IETTTIEEES 1| SIS TItADRS TN, PN and lords-and-ladies { Arum maculatum) from the Araceae fam-

process in specific organs or tissues, is a physiological phenom- 44 1k cacred lotus (Nelumbo nucifera) and American lotus
enon observed across various angiosperm species. Plant (Nelumbo lutea) from the lotus family, exhibit thermogenesis,
thermogenesis is often associated with the release of an odor  3jthough the extent of their temperature increase and the tim-
or scent from the thermogenic organ. Notably, this mechanism g ofthis phenomenon vary among species (Wagner et al. 2008;
attracts pollinators during the reproductive stages and concur-  Barthlott et al. 2009; Kakizaki et al. 2010; Dieringer et al 2014
rently creates a warm habitar advantageous for energy conser-  Zheng et al. 2022).

vation in visiting insects (Meeuse and Raskin 1988; Seymour Skunk cabbage (Symplocarpus renifolius) is a thermogenic
et al. 2003%; Etl et al. 2022). A number of plants, including the  species that flowers in late winter or early spring a period
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Most read

REVIEW ARTICLE
Regulatory networks in plant responses to
drought and cold stress

June-Sik Kim and others

Drought and cold represent distinct types of abiotic =y G
stress, each initiating unique primary signaling [ |
pathways in response to dehydration and
temperature changes, respectively. However, a %
convergence at the gene regulatory level is observed i
where a common set of stress-responsive genes is

activated to mitigate the impacts ...

RESEARCH ARTICLE

Gene expression and metabolite levels converge in
the thermogenic spadix of skunk cabbage

Haruka Tanimoto and others

Comparative transcriptomic and metabolomic

analyses unveil the crucial role of gene and

metabolite expression convergence in the
developmentally regulated thermogenesis of
Symplocarpus renifolius,

This paper achieved

second place in the
journal's Most Read
articles worldwide.
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Cooperative research between lwate University
(Morioka) (Ken-ichi Kimura) and La Trobe University
(Melbourne) (Don. R. Phillips)

<Research fund>
©)JSPS Bilateral Programs (2004-2005, 2009-2010) Prof. Ken-ichi Kimura
* Biochemical studies on the mechanism of action of a new anticancer drug, barminomycin (Iwate University)
* Study on the anticancer mechanism based on analysis of barminomycin-DNA binding proteins
©ISPS Invitational Fellowships for Research in Japan (Short period)(2009)

< Publications>

©K. Kimura, D. M. S. Spencer, R. Bilardi, L. P. Swift, A. J. Box, R. T. C. Brownlee, S. M. Cutts and D. R. Phillips, Barminomycin, a
model for the development of new anthracyclines. Anti-cancer Agents in Med. Chem. (Review), 10, 70-77 (2010). Other 4
regular papers (2003, 2008, 2010, 2012).

Barminomycin is 1,000 times more active than the clinical drug adriamycin, and it has been discovered that
barminomycin covalently bind to the 2 amino group of guanine in the 5'-GC-3' sequence of the DNA via a
carbinolamine structure in cancer cells.

<La Trobe Univ.> <lwate Univ.> <Cytotoxicity against cancer cells> <DNA binding mode of barminomycin>
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Assoc. Prof. Katsuyuki Takahashi
(lwate University)

Environmental applications &

. Treatment of Removal of Ozone Odor Decomposition  Inactivation
Sullafonatlsc)nI oft sludge from . generation removal of chemical of bacteria
carbon catalys methanation bacteria/aerosol compounds

Agricultural applications

H & A L T
~ & (oo ofn
7 a e G0 8 [0
Ethylene removal Water treatment I Soil Enzyme  Acceleration of Inactivation Destruction Improvement
for keeping for hydroponics Igfgg‘c’?;'[‘i)a“ treatment  control dry process  Of bacteria  of inner of mushroom
freshness cellar production



: -Quality loss by ethylene, a plant hormone released by respiration
Preservatlon -Low temperature injury

Mixed loading in a transportation container

( Plasma treatment

\

Inside of

container <

Ethylene
release

* High speed treatment by high density radicals

» High safety by removing by products using catalyst
« High maintainability

» Compact and light

Reactions in plasma :

C,H, + O — Products (k= 1.3x10-13 cm3/s)
C,H, + OH — Products (k = 8.0x10-'2 cm?3/s)
L C,H, + O; — Products (k = 1.9%x10-'® cm3/s)

Ripening:
Damage of fruit,
Quality loss
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Thank you for your attention.



