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This study aims to analyze the effects of heat stroke, hypothermia and drugs

affecting the central biological clock in the suprachiasmatic nucleus on peripheral biological
clocks.
At the start point, we planned to analyze in the mouse model of heat stroke and hypothermia, but we
could not obtain stable results. Therefore, we switched to water intoxication model which can induce

cerebral edema reproducibly, and acetaminophen acute fulminant hepatic injury model for analysis of

modulation of clock gene expression in the heart and kidney. We found that cerebral edema due to
water poisoning and hepatic encephalopathy strongly alters the expression of the clock gene in the
heart. Furthermore, we found that the biological clock in the heart and kidneys were strongly
modulated by cecal ligation and puncture-induced sepsis.
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Fig. 1. Relation of Rev-Erb o/Bmal ratio
(Rev/Bmall ratio) and the time of death in 226
autopsy cases in our department. @ : death by
cerebral hernia or cerebral hypoxia
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Fig. 2. Water intoxication-induced cerebrum
edema.
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Fig. 3. Water intoxication-induced ateration of
clock gene expression. Gene expression for Per2
and Bmallwas plotted against to the time of
death. ©: control. @ : water intoxication (n=5).
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Fig. 4. Acetaminophen (APAP) induced
fulminant  hepatic failure and  hepatic
encephalopathy. Serum ALT (a) and AST (b)
level 24 h after APAP challenge. APAP-induced
centrilobular necrosis was evident by HE staining
of hepatic tissue (c). Survival rate of APAP
trested mice (d). APAP challenge induced
significant increase of brain water content (n=8)
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Fig. 5. APAP-induced alteration of clock gene
expression. Gene expression for Per2 and
Bmal 1was plotted against the time of death.

: control. @: APAP (n=8).
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Fig. 6. CLP-induced dlteration of clock gene
expression in the heart and kidney. Gene
expression of Per2 and Bmall at 19 o’clock in
the heart (a) and kidney (b) of mice 24 hr after
CLP. All values represent means +SEM (n=6).
*p<0.05, **p<0.01.

TNF-a

Bmall (Yoshida K.

TNF-a induces expression of the circadian clock

gene Bmall via dual calcium-dependent

pathways in rheumatoid synovial cells. Biochem
Biophys Res Commun. 2018;495:1675-1680)



Per2 (Cavadini

G et al. TNF-alpha suppresses the expression of

clock genes by interfering with E-box-mediated

transcription. Proc Natl Acad Sci U S A. 2007,

104:12843-8) CLP
TNF-a

Bmall Per2

Per2/Bmall ratio

5
1. Kimura A, Ishida Y, Furuta M, Nosaka M,
Kuninaka Y, Taruya A, Mukaida N, Kondo T.
Protective Roles of Interferon-y in Cardiac

Hypertrophy Induced by Sustained Pressure
Overload. ] Am Heart Assoc, 7(6). pii: e008145.
2018

2. Zhao J, Nishimura Y, Kimura A, Ozawa K, Kondo
T, Tanaka T, Yoshizumi M. Chemokines protect
vascular smooth muscle cells from cell death
induced by cyclic mechanical stretch. Sci Rep,
7(1):16128. 2017

3. Nosaka M, Ishida Y, Kimura A, Yamamoto H,
Kato T, Kuninaka Y, Shimada E, Kondo.
Detection  of  intrathrombotic  endothelial

progenitor cells and its application. Int J Legal
Med, 131:1633-1638. 2017

4. Kimura A, Ishida Y, Nosaka M, Kuninaka Y,
Hama M, Kawaguchi T, Sakamoto S, Shinozaki K,
Iwahashi Y, Takayasu T, Kondo T. Exaggerated

arsenic nephrotoxicity in female mice through
estrogen-dependent  impairments in  the
autophagic flux. Toxicology, 339:9-18. 2016

5. Kimura A, Ishida Y, Nosaka M, Shiraki M, Hama
M, Kawaguchi T, Kuninaka Y, Shimada E,
Yamamoto H, Takayasu T, Kondo T. Autophagy

in skin wounds: a novel marker for vital reactions.
Int J Legal Med, 129(3):537-41. 2015

6
1. Kimura A, Yamamoto H, Ozaki M, Hata S, Ishida
Y, Nosaka M, Kuninaka Y, .Hashizume Y, Kondo
T. Acetaminophen-induced fulminant hepatic
failure altered the biological clock in mouse heart.

10th International Symposium Advances in Legal
Medicine. Diisseldorf (2017)

Yamamoto H, Ishida Y, Nosaka M, Kuninaka Y,
Shimada E, Kawaguchi M, Kimura A, Kondo T.
Molecular toxicological study on the influence of

circadian rhythms on acetaminophen
hepatotoxicity. 10th International Symposium
Advances in Legal Medicine. Diisseldorf (2017)

Ishida, Y, Kuninaka Y, Nosaka M, Kimura A
Yamamoto H, Shimada E, Kawaguchi M,
Kondo T. The absence of CCL3 exaggerated
CaCl2-induced aortic aneurysm. 10th

International Symposium Advances in Legal
Medicine. Diisseldorf (2017)

Taruya A, Kimura A, Ishida Y, Nosaka M,
Kondo T. The absence of Spi-B exaggerates
acute aortic dissection in mice. 10th International

Symposium Advances in Legal Medicine.
Diisseldorf (2017)
63

2016

autophagy . 45
2015

KIMURA AKIHIKO

60136611



KONO TOSHIKAZU
70251923

ISHIDA YUKO
10364077
NOSAKA MIZUHO
00244731

®

*



