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Primary structure of Galanin and GALP 

What is GALP ?What is GALP ?

1) Endogenous ligand of galanin, GPCR family

2) Isolated from porcine gut and brain

3) Overlapped with amino acid sequence 

4) GALP-positive cells in Arc, pn
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Arcuate nucleus

Lateral hypothalamus

Paraventricular nucleus

Medial preoptic area

Bed nucleus of 
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Arcuate nucleus
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Lateral hypothalamus
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Guan, Shioda et al., Regul Pept 126, 2005



GALP-expressing neurons

venus: mutant green fluorescent 

protein

expressing neurons
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mouse carrying GALP-CreER/CAG

Venus fluorescence

CreER/CAG-LNL-Venus gene

Venus fluorescence

3V

50 µm

Kageayama H, Takenoya F, Shioda S et al. (20
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GALP F

Body weight after 24 hrsBody weight after 24 hrs

Food intake in short time 

Body weight after 24 hrs ↓

(Matsumoto et al., Neurosci Lett, 2002)

O2 consumption ↑

Body weight after 24 hrs ↓
(Lawrence et al., J Neuroendocrinol, 2002)

(Hansen et al., 
Endocrinology, 2003)

LH secretion ↑

Testosterone secretion

(Matsumoto et al., 
Endocrinology, 2001)



GALP → orexinTwo hours food intake with GALP and galanin (icv)

Takenoya et al., Reg Pept (2006)

cFos-orexin

(Matsumoto et al., Neurosci Lett, 2002)

GALP and orexin 

Anti orexin IgG icv induces food
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orexin

GALP-positive axon terminals making synapsis with Orexin-positive neurons Takenoya et al., Reg Pept (2006)

Food intake 

orexin 

food intake by GALP
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ratsmice

Food intake during 24 hrs

Zucker obese Zucker obese 

Expression of GALP is decreased in Zucker rat 

Lean Lean

ratsmice

Body weight during 24 hrs（％）

Krasnow et al. Endocrinolo

Leptin induce

mRNA expres

ob/ob mice 

(Jureus et al, Endocrinolo
GALP + + Leptin-R GALP ++ α−M



GALP icv
Diclofenac

O2 consumption

COX2 antagonist (icv) inhibits heat 
production by GALP

Heart rate

Body TempBody Temp

3V

GFAP-cFos

c-Fos expression in astrocyte by GALP 

90 min after injection (icv)
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Up-regulation of COX2 mRNA by GALP
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2-DG uptake in several tissu

infusion of GALP (5n mol) 

ssues at 2 hrs after GALP icv

infusion of GALP (5n mol) 

*p< 0.05 vs Vehicle con





Intranasal infusion of GalaninIntranasal infusion of GalaninIntranasal infusion of GalaninIntranasal infusion of Galanin--Like Peptide (GALP)Like Peptide (GALP)



3 male ICR mice (4 month old)

anesthetized with pentobarbital (i.p.) 

intranasal administration (i.a.) of 

15:00 (0hr) 

GALP or 

15:00 (24hr)

measurement 

intranasal administration (i.a.) of 

GALP 2 nmol with alpha-cyclodextrin / 2μl

or

saline with alpha-cyclodextrin / 2μl

GALP or 

saline i.a.

15:00

-20:00

(light)

8:00

-20:00

(light)

20:00

-8:00
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measurement 

of body weight

measurement 
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measurement 
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measurement 
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GALP was higher in the brain 

after i.n. administration than  i.v. 

administration
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Conditioned taste aversion study 

Blood glucose Blood glucose

0

0.2

0.4

0.6

vehicle GALP LiCl

*

S
a
c
c
h

a
ri

n
/T

o
ta

l 
F

lu
id

 I
n

ta
k

e

change in blood glucose levels by GALP i.n. 

administration

Blood glucose Blood glucose
(mg/dL)

200

400

600

800



Transport activity of GALP in brain
i.n. administration of  

131I-GALP 

＊
＊

＊

131I-GALP transport activity 
iv inj.in inj.

GALP is transported from nasal cavity 
to brain capillary 
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Body weight (%) 

+/+

C57BL/6マウス・連続投与

Intranasal treatment 6マウス・連続投与
No anesthesia

vehicle or GALP (2 nmol)  2 

ob/ob

ob/ob

Body weight (%) 

ob/ob

*

*
*

マウス・連続投与
No anesthesia daily single inj. 19:00 2 weeks
vehicle or GALP (2 nmol)  2 µl with alpha-cyclodextrin

ob/ob

* * * * * *

ob/ob

Blood glucose



Body weight (%) 
(drop)

vehicle

cumulative  water intake 
vehicle

Obese animals : DIO mice（18 weeks ♂ 22 wks n=7)

C57BL/6 mice fed high fat chow (45% kcal)
( BW : 52.4 ± 1.4 g, Blood glucose level : 135 ± 3.6 mg/dL )  

* * *

cumulative  food intake locomotor activity 

vehicle

GALP
GALP

vehicle

GALP

vehicle

GALP

* * *

vehicle

cumulative  water intake 

No anesthesia Daily inj. 19:00 7 days i.n.

vehicle or GALP (2 nmol) 2 µl with alpha-cyclodextrin3.6 mg/dL )  

locomotor activity 

(mg/dL)

vehicle

GALP

Blood glucos

vehicle
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*



Intranasal infusion of 

GALP 
Food intake 

Fat 

metabolism

？？

Summary 

Intranasal infusion (i.n.) is more effective (3

GALP (i.n.) is shown to transported from nasal cavity to blood capillaries in brain

GALP (i.n.) significantly decreases body weigh and food intake especially in ob/ob 

rather than wild type animals

GALP (i.n.) has an anti-obesity effect on DIO mice

GALP (i.n.) does not induce visceral discomfort or unpleasantness

GALP may play very important role in lipid metabolism

⇒ GALP i.n. treatment is useful for anti

Body weight Food intake ↓

Fat 

metabolism↑

？？

Summary 

Intranasal infusion (i.n.) is more effective (3-5 times) than intravenous infusion

is shown to transported from nasal cavity to blood capillaries in brain

significantly decreases body weigh and food intake especially in ob/ob 

obesity effect on DIO mice

does not induce visceral discomfort or unpleasantness

may play very important role in lipid metabolism

GALP i.n. treatment is useful for anti-obese therapy  



Lipogenic-related gene expression in 

the liver is reduced and the fatty acid 

oxidation-related gene expression was 

increased.

The effect of GALP was 

canceled by the blocking of the 

sympathetic nervous system.

Lipolysis-related gene expression in the 

WAT is increased.

GALP stimulates the hepatic lipid metabolism 

and increasing the lipolysis in WAT and anti

obese effect of GALP may be caused by 

anorexigenic effect and enhanced energy 

GALPrelated gene expression in 

the liver is reduced and the fatty acid 

related gene expression was 

Liver

Lipolβ-oxidation

Adi

tis

Fatty acid 

synthesis

Sympathetic nervous 
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tis

Anti obesity effect

GALP stimulates the hepatic lipid metabolism 

and increasing the lipolysis in WAT and anti-

anorexigenic effect and enhanced energy 



Showa UniversityShowa University Center for BiotechnologyCenter for Biotechnology
Arata Satoru

Takenoya Fumiko, Ogawa Tetsuo 

Shiba Kanako, Hasegawa Fumio

Hirako Satoshi, Wada Atsuhiro

Ota Eiji, Kimura Ai, Kishi Satomi

Arata Satoru
Hosono Tomohiko

JichiJichi University University 
Yada Toshihiko

University of Texas SouthwesteUniversity of Texas Southweste
Medical CenterMedical Center

Yanagisawa Masashi

Kanazawa UniversityKanazawa University
Sakurai Takeshi

Miyazaki Medical CollegeMiyazaki Medical College
Center for BiotechnologyCenter for Biotechnology

Miyazaki Medical CollegeMiyazaki Medical College
Nakazato Masamitsu

Date Yukari

National Cardiovascular CenteNational Cardiovascular Cente
Research InstituteResearch Institute

Kangawa Kenji

Niigata University School of MediNiigata University School of Medi
Niijimam Akira

Kiryu UniversityKiryu University
Inoue Shuji

Kageyama Haruaki

National Institute for Physiological SNational Institute for Physiological S
Minokoshi Yasuhiko

Takeda Chemical IndustriesTakeda Chemical Industries



GALP mRNA expression in the mouseGALP mRNA expression in the mouse



BAT

mouse carrying GALP-CreER/CAG

100 µm

epididymal WAT

CreER/CAG-LNL-Venus gene

Blue: D


