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Development of non-human primate models to study neonatal HIE in regenerative
medicine approach
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Neurologic sequelae of neonatal hypoxic ischemic encephalopathy (HIE)
supposedly includes cerebral palsy, which is extrapyramidal symptoms due to occurrence of
respiratory and circulatory insufficiency in the perinatal period. To study HIE preclinically, we
aimed to develop the non-human primate model of common marmoset.

A test system was designed and evaluated to simulate hypoxic environmentally exposed similarly to
supposed situation with suppression of oxygen circulation under the other factors sufficient. Two
primate groups were compared about the oxygen regulation to induce hypoxic and normal conditions.
The results in the acute phase experiments with five as hypoxic and four as control groups suggested
some "compensation-like™ physical mechanism at blood oxygen saturation appropriately 20%. The
acutely recovered infants from low oxygen exposure tended to view and behave differently in
anti-gravity motion tests. This proposed model shows possibility for the furthermore studies.



30

o

@

HIE

16x

24

23

X 18cm

30+ 2

95%

30
30

®

Logicool

*

X 125mm
200mm

2-3

o

40+ 30
0.1ml/

OXYMAN(

24

%

HIE

TP-L

65



Spo,

A ENEEREE
20
[%]
10

0

B.MassREafIE
100—=L3

[%]
50—

C.hrda
250 -

200-
[[El/53]
100
DAKRE(EE - ). =&
32+

[°c] .
30 -WWWW

TN =
=)m

28

(¥ :P<0.05
1C Sp0,
SpO0,
B
fExERLEE (1),
1D
Sp0,
60 20
Sp0,
E HIE
Sp0,
C

ANOVA Tukey Kramer  P=0.056

EE8 (£-62) .p
350 =2

[mm/#]

O =

10 20 [#]

6%
30
Spo, B

10 20

Spo, A
ANOVA  Tukey

Kramer P<0.05

A. I th ER SR AR B
*

*
[%

] — |
.
%H B 0w

BHEA AT UNIUE-Y BEP(ER)
B. IkA %
%
[[2l/43] F
250
- H ' IJ_‘ l
150
BESEAT AN TN YN BEP(EF)

C EF(HEEF-RER)

[mm/#] (%)
30

BEERAT AN T4 UNOUE- BED(EF)




2-3
30
3
2
MR
1 1
[ xjiEEs
120 A
\
s \
25 A
~ N
20 \\
[#]
15
10 S
5
. B,
cushio I &= ®
- camera [mm]
( )
(
1




Sp0,

HIE

13

Koshiba M, Karino G, Mimura K,
Nakamura S, Yui K, Kunikata T, Yamanouchi
H. Psycho-Cognitive Intervention for ASD
from Cross-Species Behavioral Analyses of
Infants, Chicks and Common Marmosets. CNS
& Neurol Disorders - Drug Targets,

15(5): 578-586. 2016,D01:10.2174/

Homberg JR, Kyzar EJ, Stewart AM, Nguyen
M, Poudel MK, Echevarria DJ, Collier AD,
Gaikwad S, Klimenko VM, Norton W, Pittman
J, Nakamura S, Koshiba M, Yamanouchi H,
Apryatin SA, Scattoni ML, Diamond DM,
Ullmann JF, Parker MO, Brown RE, Song C,

Kalueff AvV. Improving treatment of
neurodevelopmental disorders:
recommendations based on preclinical

studies. Expert Opin Drug Discov.

2016;11(1):11-25

10.1517/17460441.2016.1115834
MR1

48 (1) 2916 107-110

Chloramphenicol
4 . 48(1)
29-33 (2016.01)

Abe Y, Terashima H, Hoshino H, Sassa K,
Sakai T, Ohtake A, Kubota M, Yamanouchi H.
Characteristic MRl features of chronic
inflammatory demyelinating
polyradiculoneuropathy. Brain Dev.

2015  Oct;37(9):894-6. doi:
10.1016/j .braindev.2015.01.006.

Norikzu lkoma, Mamiko Koshiba, Motion
Estimation of Deformable Target over
Infrared Camera Video in Coarse Resolution
with Possible Frame-Out of Target by
particle Filter, 1EEE, Control Conference
(ASCC) 10th Asian , pp.1-6, 2015

Genta Karino, Takayuki Murakoshi, Shun
Nakamura, Tetsuya Kunikata, Hideo
Yamanouchi, Mamiko Koshiba Timing of

1871527315666160413121613

Homberg JR, Kyzar EJ, Nguyen M, Norton
WH, Pittman J, Poudel MK, Gaikwad S,
Nakamura S, Koshiba M, Yamanouchi H,
Scattoni ML, Ullman JF, Diamond DM,
Kaluyeva AA, Parker MO, Klimenko VM,
Apryatin SA, Brown RE, Song C, Gainetdinov

RR, Gottesman i, Kalueff  AV.
Understanding autism and other
neurodevelopmental disorders through
experimental translational
neurobehavioral models. Neurosci Biobehav
Rev. 2016 Jun;65:292-312

10.1016/j .neubiorev.2016.03.013

Abe Y, Sakai T, Okumura A, Akaboshi S,
Fukuda M, Haginoya K, Hamano SI, Hirano K,
Kikuchi K, Kubota M, Lee S, Maegaki Y,
Sanefuji M, Shimozato S, Suzuki M, Suzuki
Y, Takahashi M, Watanabe K, Mizuguchi M,
Yamanouchi H. Manifestations and
characteristics of congenital adrenal
hyperplasia-associated encephalopathy.
Brain Dev.
doi: 10.1016/]j-braindev.2016.01.007.

2016 Aug;38(7) :638-47.

changes from a primitive reflex to a
voluntary behavior in infancy as a
potential predictor of
socio-psychological and physical
development during juvenile stages among
common marmosets. Journal of King Saud
University - Science, pp- 1-8
2015

Mamiko Koshiba , Aya Senoo, Genta Karino,
Shinpei Ozawa, Koki Mmimura, lkuko Tanaka,
Yoshiko Honda, Setsuo Usui, Tohru Kodama,
Shun Nakamura, Tetsuya Kunikata, Hideo
Yamanouchi, Hironobu Tokuno,
Susceptible period of socio-emotional
development affected by constant exposure
to daylight. Neuroscience Research,

pp; 9391-9398 2015,

10.1016/j .neures.2014.09.011

Genta Karino, , Wakako Tsugawa, Koji

Sode, Takayuki Murakoshiz, Tetsuya
Kunikata, Hideo Yamanouchi, Mamiko
Koshiba, Common marmosets’ developing
generation specific peer social

experiences might affect their adult



bodyweight adaptation to climate. Stress,
Brain & Behavior, pp- 1-6 2015

Suzuki S, Sassa K, Abe Y, Yamanouchi H.
Generalized seizure with falling and
unresponsive staring provoked by
somatosensory stimulation: a video-EEG
study. Epileptic  Disord. 2015
Sep;17(3):336-9. doi:
10.1684/epd.2015.0761. PMID: 26235696

Koki Mimura, Hirohisa Kishino, Genta
Karino, Etsuko Nitta, Aya Senoo, Kentaro
Ikeganmi, Tetsuya  Kunikata, Hideo
Yamanouchi, Shun Nakamura, Kan Sato,
Mamiko Koshiba, Potential of a smartphone
as a stress-free sensor of daily human
behaviour. Behavioral Brain Research,

276(1), pp-181-189 2015

10.1016/j .bbr.2014.06.007

Mamiko Koshiba, Hiroko Kakei, Masakazu
Honda, Genta Karino, Mamoru Niitsu, Toru
Miyaji, Hirohisa Kishino, Shun Nakamura,
Tetsuya Kunikata, Hideo Yamanouchi,
Early-infant diagnostic predictors of the
neuro-behavioural development  after
neonatal care. Behavioral Brain Research,

276(1), pp-143 -150 2015,

10.1016/j .bbr.2014.06.007

5
Hideo Yamanouchi
International symposium on acute
encephalopathy in infancy and its related
disorders. The 18th annual meeting of
infantile seizure society2016 07 1

Hideo Yamanouchi, Aucte
encephalopathy in infancy and its related

disorders. The 8th international
resional (Asia) ISBS neruosicence and
biological psychiatry *“ stress and

behavior” conference, The international
stress and behavior society.2016 07

23
58
2016 6 3
Hideo Yamanouchi
2015 07 26
57
2015 05 28

2016,246

o

@

®

*

YAMANOUCHI, Hideo

KOSHIBA Mamiko

SUGE Rie

KATO Hidemasa

KOMURA Makoto

NISHIMURA, Kunihiro

OZAWA, Shimpei

YODA, Mayuko

KARINO, Genta

KOMURA  Makoto

KAKEI Hiroko

SAKURAI Hayato



