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Melatonin signaling pathway as a novel target for the treatment for
sepsis-assoclated encephalopathy

Niiyama, Shuhei
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We used the CLP model and demonstrated that melatonin, which has
anti-inflammatory and antioxidant effects, significantly prolonged the overall survival of mice. In
order to elucidate the mechanism of action underlying the effect of melatonin, we examined the
potential interaction of melatonin with tetrahydrobiopterin (BH4). BH4 is located upstream in the
melatonin synthesis pathway, and we previously studied its role in sepsis. We examined the plasma
concentration of BH4 in CLP mice with and without the administration of melatonin and demonstrated
that the administration of melatonin significantly increased the concentration of BH4 24 hours after

the CLP procedure compared with the control (approximately 1,500 vs. 1,000 nmol/L, respectively).
Our findings suggest a strong association between BH4 and melatonin.

We are currently performing additional analyses to determine whether the interaction between
melatonin and BH4 is involved in the cytoprotective effect of melatonin in sepsis.



Clin Transl Immunology 2016)

(Niiyama et al.

(CLP)

CLP

CLP

CLP

(12

C57BL/6

1 2cm

216G

CLP

log-rank

CLP

(1) 4% Brewer Modified Thioglycollate Medium 4

2 mL

®
®
4
®)
()
M
®
®

PBS 5 mL

PBS

4

1000 X g 10

sham

CLP

TNFa

IL-1b

(p<0.05)

uoissaldxa qL-1|

CLP

PCR

TNF-a

IL-18
Nrf-2

IL-1

CLP

NF-E2-related factor 2

B TNF-a

CLP



IL-6

CLP

TNF-a
CLP

IL-1B
CcLP

Nrf2

Nrf-2

IL-6

48 (%)

38

m(GLP = Sham

24

6

X7 hZVEE

12

[ 2,9 %>
T T T \&\
S 0 e 0 S zvv\
N - - o o

uoissaldxs 9-|

3

> N
&
o
(o4
“3}

N
<&
6’0
1800
1600
1400
1200
1000
0

&

NY)YHE

1200
1000
800

~ 600
400
200

0

H
<
T
m
(NOS)
2

CLP

(1500 nmol/L)

(1000 nmol/L)

BH4)
NOS
24
p<0.05
CLP

Z .

— P
44,70 9.

1 0¢@x»¢0

T T
© S 0
- o

CLP

&
6\'14
o
BH4
CLP

BH4
(30 mg/kg)

uoissaidxa gUN

BH4
BH4

BH4
BH4

Sham#$

600
400
200

BH4



(Sotogaku Naoki)

(60368884) (37104)
(Shuto Takahide)

(70412541) (37104)
(Takasu Osamu)

(90236216) (37104)




