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Although undernutrition during gestation is harmful for fetuses, calorie
restriction is a strategy proven to extend healthy and maximum life span after birth. By focusing our
attention on ?enes whose expression oppositely regulated between under- or high-nutrition during neonatal
period, we selected candidate genes responsible for DOHaD. The results of microarray in C57BL mouse
pup’ s liver exposed to neonatal under- (50% food restriction) and high-nutrition (60% high fat food)
demonstrated that innate immune system (Fos I1llb Rgsl Ppplr3g Hamp Iglll) was activated shortly
after exposure. At weaning, expression of Aldhla 7 was decreased resulting of low resolution of
acetaldehyde regardless of the nutritional conditions. By histopathological examination, abnormal
development of immune tissues such as thymus and spleen was detected.

DOHaD



(2

@
DOHaD
2.5kg T (CD-3) B (CD45R)
(Iba-1)
(€))
a
DOHaD
a
DOHaD
a) T. Ogawa
and M.Kuwagata et al., Cong Anom.2014.
(€D)
C57BL/6J
CE-2
0 (1)50%
(FR 8 ) (©® (60%
kcal% ResearchDIET HF 13 )
(€)) CE-2 Cont 13
0
1 1 7
21
3
DNA
10
a)
(2)DNA
1 3
Dye-Swap Whole
Mouse Genome DNA
(G4122F, Agilent )
2
1 4 6
2 2
1.5
0.75
3
(€H)
1 3

€

HE
CD3 CD45R Iba-1

(€Y

50%



725(9.7) FR
503(6.7) HF 760 (50.8)kcal
( .
Fig.1
& 160 -
14.0 s
sl T Male
10.0 |
80 - -*'_;ﬁ':-ﬂ—:/.._
: 4-‘-';-::':':::"
sl _/ *
ol B
B1 B7 B14 .
(5)15.0 )
e
140 | _
—O—FR Eesrail
120 | o
60 |
- o oF
il ¥
Bi B7 B14 _

Fig.l HEROEEHED

FR
2-3
(Catch up growth) HF
3 10
Fig.2
21 FR HF
0035
B7 I# I Control
0.030 * .
0025 EHF
g 0020
g 0015
0010 "
0005
o LT [ITT]
Thymus Liver Spleen
0060
B21 7‘-& [ Control
0050 - *

(8/8%)

e OFR
OHF
0040
0030
0020 -
*%
o LLLLL [T 0T

Brain Thymus Heart Liver  Kidneys Spleen

Fig2 HEHEROHEEE

(2)DNA
1 3

1 FR
Cyp2as5
GABA-A
1w i B
FR HF FR HF
Up 3 27 170 12
Down 6 5 112 8
Total 9 32 282 20
1
FR Ifng, Stati, I11b, Cd40,

Cxcll1o, Ccl7z, Irfl, Igfbpl

ITgbpl
FR
(Igfl) (Khk)

HF 111b,

Scdl
1
/
3
FR
Mvk, Pcsk9 13
/
Cebpb 3 FR
3w st FiF ik BEiERR

FR HF FR HF FR HF

Up 1 8 44 360 83 232

Down 6 3 105 217 69 190

Total 7 11 149 577 152 422

HF
(Cxcl1,
Cxcl9 TIr4d) NFkB
(Egfr, Fas, Tollip, TIr4, 116)

Rxra
(Fas)

Vwf

3

FR
/ (Lep,

Igfl, Fasn, Acasa, Retn, Apoc3,Ldlr)

(Sgk1, Per2) Thl

Irf4 Junb

HF



(Cxcl1,

Cxel2) T (Icaml)
Apoe
Cptia,
Gyk, Ehhadh, KIf4, Cebpb
(Serpinel)
FR HF
1 3

CypZa5 Cyplad4 Plunc
1

9
6 Fos [111b
Rgsl Ppplr3g Hamp Igll1
3 FR HF

1 Aldhiar
(€]
1
Fig.3
FR
CD3 CD45R Iba-1
HF

CD3 (T cell)

CD45R (8 cell)

Iba-1 (dendritic cell)

Cont
(F D?)

FR
(PD7)

HF
(PD7)

Fig.3 YO AL RPERERZOBRBAMFEEL (ERTE)

FR 1
CD45R
HF
3
Fig.4 FR CD3 CD45R Iba-1
HF
FR
3
CD3
FR CD3
HF
Iba-1
FR HF

Iba-1 (dendritic cell)

T cell) CDA5R (B cell)

9/22 HF  1/22
10

(©)

DNA
(Ogawa, Kuwagata et al., 2014)

245

DNA
37
21

(Cdz274, Gbp3,
111b, Xcl1i ) (Mrap)

(Sulf2) (5d5)

(©)

7
Muneoka, K, Kuwagata M., Ogawa,
T., Shioda, S., Mother/Offspring
Co-administration of the Traditional
Herbal Remedy Yokukansan During the



Nursing Period Influences Grooming and
Cerebellar Serotonin Levels in a Rat
Model of Neurodevelopmental Disorders.
Cerebellum 14, 2015, 86-96. DOI
10.1007/s12311-014-0611-2

Ogawa T, Shibato J, Rakwal R,
Saito T, Tamura G, Kuwagata M, Shioda S.
Seeking genes responsible for
developmental origins of health and
disease from the fetal mouse liver
following maternal food restriction.
Congenit Anom (Kyoto) 54, 2014,
195-219. doi: 10.1111/cga-12062.

Senuma.M, Mori. C. Ogawa T.,
Kuwagata M.Prenatal sodium arsenite
affects early development of
serotonergic neurons in the fetal rat
brain. Int. J. Dev. Neurosci . 38,
2014, 204-212. doi: 10.1016/j-ijdevneu.
2014.09.005.

Ogawa T, Kuwagata M, Muneoka M,
Wakai C, Senuma M, Shioda S. : Abnormal
brain function of the rat neonate in a
prenatal 5-bromo-2’ -deoxyuridine
(BrdU)-induced developmental disorder
model. Inter. J. Dev. Neurosci.

30. 2012, 507-515. doi: 10.1016/j.
ijdevneu.2012.05.002.

Kuwagata M: Current problems of
in vivo developmental neurotoxicity
tests and a new in vivo approach focusing
on each step of the developing central
nervous system Congenit Anom (Kyoto)

52. 2012. 129-139. doi:
10.1111/j§-1741-4520.2012.00376 -X.
10
31 , 2015.01.29-30
( )
Randeep
Racwal, DOHaD
54 ,
2014.07.26-27(
Randeep
Racwal, 41
2014.07.02-04 ’
Rakwal Randeep
Developmental

Origins of Health and Disease (DOHaD)

30 ,
2014.01.30-31
Rakwal

Randeep,
Developmental

Origins of Health and Disease (DOHaD)
53
2013.07.21-23 (
Rakwal Randeep,

DOHaD

53
2013.07.21-23(
)

39
2012.07.17-19(

)

Ogawa T, Kuwagata M, Shioda S.:
Searching gene candidates responsible
for risk of mental disorders in the mouse
intrauterine underutrition model.51th
SOT (2012, 3 San Francisco, USA)

Kuwagata, M Ogawa T, Shioda S. :
Sodium (meta) arsenite exposure effects on
the early developing rat fetal brain: A
morpho-histopathological examination.
51th SOT (2012, 3 San Francisco, USA)

D
KUWAGATA, Makiko
70398684
@
SIODA, Seiji
80102375
SHIBATO, Junko
10611121
€))



