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Study on the regulation of pituitary function in chicken by adipokine, leptin
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In this study, we investigated the effects of leptin on the expression of
pituitary hormone gene and the functional development of ovaries in chicken. The mRNA expression of
pituitary hormones was differentially regulated by leptin on age, strain and so on. This leptin
dependent mRNA expression was suggested to be coordinately regulated by direct action to pituitary
gland and indirect action through hypothalamus. Furthermore, it was revealed that leptin acts on the

hypothalamus-pituitary-gonad axis in an age specific manner to develop the ovarian function in

juvenile chick.



GH

GH
Pit-1
10 FBS DMEM 0 10 100 ng/mL 6
RNA RNA -
PCR RT-gPCR GH PRL MRNA
STAT3
10 10 FBS M199
0 10 100 ng/mL 6 RNA
GH PRL LHP FSHB TSHp POMC
MRNA - PCR
LEPR mRNA
1 kg 25 ug 250 pg 7 28
24 GnRH
GnlH LEPR LHB FSHp FSH CYP19A1 mMRNA
RT-gPCR
25ug 5.0ug
24 GnRH GnlH LHB FSHp
o GSU MRNA RT- gPCR GH

PRL TSHB POMC mRNA

1 10 PRL mRNA
GH mRNA 1
10



10

PRL mRNA 1
10 10 ng/mL PRL mRNA
PRL mRNA 10 100 ng/mL
GH mRNA
MRNA
GH mRNA
PRL mRNA 10 ng/mL
100 ng/mL 0 ng/mL
1 GH
. “P<00s
< < |
Zz o z |
Jae) R fas]
= 612 fc 15
2 o =
5 006 % . T
£ E
004 — o
o 002 g I l
VVVVVVVVV controlleptm loleptm 100 ’ control leptin 10 leptin 100
(u=4) @=4) ©=7) (0=4) (@=4) @=7)
K1 #E=Y b U FEEDCHRUPRL nRNABR KT 5 L 7TF L 0pE
FSHB mRNA LHp
POMC mRNA 10 ng/mL
100 ng/mL TSHPB
10 ng/mL
016 3 P <0.05
B - < 18
Z 2
E . }
m
§ e ; 12 ]
< 2 \
Z: Z |
g g o
«a ° @
o ||
conrol  leptin 10 leptin100 conrol  leptin 10 leptin 100
(n=4) (n=4) (=7) (n=4) (n=4) ®=7)
X2 ##E=U Y FEAEDOLHBK UFSHE nRNAZFRIZHT 5 L 7FF L OmE
LEPR GnRH GnlH mRNA 7 28
7 25 uglkg
LHp mRNA FSHB mRNA
250 ng/kg
LEPR mRNA 25 250 pg/kg
28 LEPR mRNA
7 FSH CYP19A1 25 250 pg/kg
28 25 nglkg
250 pg/kg CYP19A1
7 28

PRL

LEPR

25 nglkg

FSH

25 nglkg



250 pg/kg

CYP19A1
CYP19A1
GnlH mMRNA
GnRH LEPR  mRNA LHB mRNA
FSHB mRNA LHB
FSHP o MRNA
GH PRL TSHB MRNA
ACTH POMC mRNA

Ahmadi S, Takeda M, Ohkubo T (2019) Determination of Polymorphisms in Pituitary Genes of the
Native Afghani Naked Neck Chicken. Journal of Poultry Science, , in press. doi:
10.2141/jpsa.0180087

Piekarski A, Nagargjan G, Ishola P, Flees J, Greene ES, Kuenzel WJ, Ohkubo T, Maier H, Bottje WG,
Cline MA, Dridi S (2018) AMP-Activated Protein Kinase Mediates the Effect of Leptin on Avian

Autophagy in a Tissue-Specific Manner. Frontiers in Physiology, , 9:541. doi:
10.3389/fphys.2018.00541.

Shaikat AH, Namekawa S, Ahmadi S, Takeda M, Ohkubo T (2018) Gene expression profiling in
embryonic chicken ovary during asymmetric development. Animal Science Journal, , 89

688-694. doi: 10.1111/a5.12979.

Greene E, Flees J, Bottje W, Ohkubo T, Maier H, Cline M, Dridi S. Intracerebroventricular
administration of leptin induces hepatic autophagy in chickens through AMPK pathway. Poultry Science
Association 107th Annual Meeting San Antonio, Texas, 2018.

Flees J, Greene E, Kuenzel W, Bottje W, Ohkubo T, Maier H, Cline M, and Dridi S. Neuroendocrine
regulation of avian hypothalamic autophagy by leptin. Poultry Science Association 107th Annual
Meeting San Antonio, Texas, 2018.

mRNA
2018 .
Shaikat A, Namekawa S, Ahmadi S, T, Ohkubo T. Does leptin have arole in asymmetric development
of ovary? 122 . 2017
Shaikat AH, . FSH
2017
. Naked Neck
Pit-1 2017 . 2017

Namekawa S, Ohkubo T. Action of leptin for pituitary hormone gene expression in the chick. XXV
World's Poultry Congress, Beijing, China. 2016.

Ohkubo T (2017) Neuroendocrine Control of Broodiness. In Avian Reproduction (Sasanami T ed.)
pp. 151-171. Springer (Advances in Experimental Medicine and Biology, 1001:151-171.) doi:
10.1007/978-981-10-3975-1_10.

o



@
NAMEKAWA, Shoko

H
SHAIKAT, Amir H.



