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The search for therapeutic targets of chemotherapy-induced delayed nausea
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Cancer chemotherapy often induces anorexia, nausea and vomiting. Antiemetic
agents are effective in inhibiting vomiting, but patients still experience nausea and anorexia. We
previously reported that chemotherapeutic agent-induced nausea and anorexia are associated with an
increase of inflammatory cytokines. Other studies demonstrated that antagonism of the histamine H4
receptor is known to have inhibition of production of Tumor necrosis factor (TNF)-a and that the
central administration of TNF-a 1impairs the orexinergic system that excites the histaminergic
system. In a series of experiments, we found that activation of the orexinergic and histaminergic
pathway is involved in the therapeutic effect of an H4 receptor antagonist against cisplatin-induced

nausea and anorexia. We considered that ligands with H4 receptor antagonistic activity together
with histamine H3 receptor inverse agonistic activity can serve as treatments for chemotherapeutic
agent-induced nausea and anorexia.



5-HT3
NK1

24
QoL
Navari R.:
N Engl JMed. 2016
visual analog scale
Br J Pharmacol. 2014
house musk shrew
JPharmacol
Sci. 2009
1
IL-1B
TNF-a
sickness behavior Dantzer R: Nat Rev Neurosci. 2008
IL-
13 TNF-a
Toxicology 2011
Ha
de Esch 1J: Trends
Pharmacol Sci. 2005 Ha
Ha
TNF-a Ha
Ha
1
2000 1 25,000

2017



Ha

Ha

TNF-a
OX2

60-70%
Ha

@

0.5mg/kg
10, 20mg/kg

1 100,000

Ha Ha
H4
TNF-
Hy
Ha
OX2
Hs
Hs Ha
Hs Ha
Hs
pica
1976 Mitchell
ICR
FDM-300SW,
, BALB/c, C57BL/6, DBA/2 8
7.5mg/kg
Hg
Hyq
Hyq
Ha
DBA/2 7.5mg/kg
48 5-HTs 0.1,
:0.1,0.5mg/kg  Ha INJ7777120:
2 26 50 TNF-o mRNA
24 48 JINJ7777120 10mg/kg
Ha TNF-o mRNA



TNF-a
(2 DBA/2
48 OX2
:0.5, 1, 5mg/kg
Y NT-18520mg/kg
Hs

INJ7777120 10mg/kg
JINJ10397049: 5mg/kg

(0),¢
TNF-a
TNF-a
TNF-a
7.5mg/kg 24
YNT-185: 20, 40mg/kg  Hs
Hs VUF5681:1 5mg/kg
7.5mg/kg OX2
JINJ7777120 2 26 50
prepro-orexin (PPO) mRNA
2 Hs
/Ha
48 Hs INJ7777120:

ciproxifan: 0.5, Img/kg

DBA/2
DBA/2

10mg/kg

Ha
4 Hs
7.5mg/kg
10 mg/kg Hs
1
1 FDM-300SW
1
2
30%
3
2
TNF-a mRNA

Hs

FDM-300SW

Ha

INJ7777120

JINJ7777120
26 50
INJ7777120
2

TNF-a Hs



* p<005 s saline + vehide
+p<005, # p<001 vs asplatin+ vehide

— saline + vehicle
[ cisplatin + vehicle
[ cisplatin + INJ7777120 10 mg/kg

150 _

8

8

£

3

3

s

ES

2 Hy
3 Hs OXx2
YNT-185
YNT-185 VUF5681
INJ7777120 JNJ10397049
26 50 PPO mRNA
INJ7777120
4 Hs [ Ha
Ha Hs Hs
Hs
H1
H1 Hs
5
Hs
3 Ha TNF-a

‘ o TNF-oBEEDEERND
NBHESE=— (RETE) . U0 mernE

B - RONIR
o * H,2 B FEEMEIC X DTNF-ofE 4+ DD

EC cells
- c H. S B EBRICEIEZRIIY
. EFSCET. BRRRDBENTENSHIMEE U,
S5-HT, 25



3 3 0 0

Yamamoto K, Okui R, Yamatodani A 676

Effects of a histamine H4 receptor antagonist on cisplatin-induced anorexia in mice 2018

Neurosci Lett. 103-107
DOl

doi: 10.1016/j.neulet.2018.04.019.

Yamamoto K, Okui R, Yamatodani A 392

Activation of orexinergic and histaminergic pathway involved in therapeutic effect of histamine 2019

H4 receptor antagonist against cisplatin-induced anorexia in mice.

Naunyn Schmiedebergs Arch Pharmacol. 925-936
DOl

doi: 10.1007/s00210-019-01646-X.

Yamamoto Kouichi, Yamatodani Atsushi 91

Strain differences in the development of cisplatin-induced pica behavior in mice 2018

Journal of Pharmacological and Toxicological Methods 66-71

DOl
https://doi.org/10.1016/j .vascn.2018.01.559

6 0 3

Yamamoto K, Okui R, Yamatodani A

Involvement of histamine H4 receptor in the development of chemotherapy-induced anorexia in mice

the 18th World Congress of Basic and Clinical Pharmacology

2018




Yamamoto K, Yamatodani A

Enhancement of histaminergic and orexinergic system attenuates cisplatin-induced anorexia in mice

48th Annual Meeting of European Histamine Research Society

2019

H4

2017

H4

138

2018

Kouichi Yamamoto, Rikuya Okui, and Atsushi Yamatodani

Involvement of histamine H4 receptor in the development of chemotherapy-induced anorexia in mice

Multinational Association of Supportive Care in Cancer 2018 Annual Meeting

2018




Kouichi Yamamoto,

Effect of histamine H3 receptor agonist on the chemotherapy-induced fatigue in mice

94

2020




