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I PART ONE Introduction

30 minutes
Organ development : the formation of a functionally Nima's -
immature organ during embryogenesis followed by maturation ::J‘\ F .
; : : Cleavag
into the adult form. This second step most often takes place during = U\i
A#5°0%  Sphere
the postembryonic/postnatal (I 5 #3/Hi 4 J5) developmental 5 i **‘**““j-mg%g:"s)

period, when plasma thyroid hormone (TH) concentrations are

high. these major developmental changes occur during the

suckling to weaning transition(22 )L #5313 ).

In zebrafish, these major developmental changes occur
during the larval-juvenile transition ({Ff—%jf%

their digestive organs undergo functional and morphological

changes during this period.
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The pancreas(fE/R) is an organ in the digestive
system that undergoes morphological and functional

changes during the suckling to weaning transition.
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In the endocrine pancreas, 3 cell Hormones produced in the pancreatic islets

are secreted directly into the blood flow by (at
least) five types of cells.

mass increases (8), and more

organized, functional islets appear

during this period (8-13) as [ cells »  Alpha cells producing glucagon (20% of

Pancreatic acini
(with exocrine cells)

acquire the ability to secrete insulin in total 1slet cells)

response to glucose around the »  Betacells producing insulin and amylin (=70

o)

second week after birth (9).

Pancreatic Tissue
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thyroid hormone T3 (FRARIE) signals through the nuclear THR(FF IR BRI EE 5244K). It has

been reported that ligand bound THR can induce glucose-responsive insulin secretion in the rat pancreas .

It has therefore been hypothesized that TH regulates multiple aspects of pancreas development,
including endocrine cell differentiation( N 43 ¥ 40 il 43-4L), B cell maturation( B4H AL #), and the size of
the exocrine compartment(#}47-¥4 [X % [ K /)N). However, it remains unclear exactly when and where
TH signaling is activated during pancreas development. (A1, FRAR X §EEFTHIE S WA {EA B
BT NG 22D
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> The zebrafish (Danio rerio) (3t fh) has emerged as a powerful model to study
mechanisms of pancreas development and P cell differentiation. (fER & B A B4H i 53 4L A1,
il A 1AL
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Brief summary 1

T3 stimulates insulin promoter activity, reduces glucose

levels and improves glucose tolerance.
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Brief summary 2

T3 treatments of zebrafish larvae enhance insulin

expression without increasing p cell number in zebrafish.
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Brief summary 3

T3 represses glucagon expression and reduces a cell

number.
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Brief summary 4

T3 stimulates pax6b, mnx1 and pax4 expression and

represses arxa expression.
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Brief summary 5

Pancreatic a and P cells are targets of thyroid hormone

during and after larval development
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Brief summary 6

Thyroid hormone regulates glucose metabolism by
stimulating insulin expression and suppressing glucagon

expression during the larval-juvenile transition.
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Brief summary 7

T3 regulates glucose metabolism by stimulating Insulin

secretion and suppressing Glucagon secretion in adults
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summary

TH induced stimulation of Insulin secretion and inhibition of Glucagon secretion led to
reduced fasting glucose levels and increased glucose tolerance during larvae-juwenile

transition and adults.
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