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Influence of maternal intake of n-3 fatty acid on fatty acid transport of fetal bloo
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Epidemiological studies suggest that maternal dietary poor intake of n-3 and some
fatty acids may trigger certain mental disorders of fetus. However, the molecular basis of their actions i
s still unknown. Our findings show that fatty acid binding protein 3 (FABP3) controls fatty acid trafficki
ng in mouse placenta and the transport is important for fetal development. FABP3 also regulates cognitive
function and anxiety behaviors. In mouse brain, FABP5 and FABP7 are differentially expressed in oligodendr
ocyte lineage cells and regulate their proliferation and/or differentiation.



ADHD

(DHA) n-3

n-3

(Blood Brain Barrier, BBB)

FABP

n-3

Maekawa et al., 2009, 2010

BBB

FABP

BBB

C57BL/6
FABP3, 5, 7
E11.5 EI155

line (BeWo )
line

in vivo

in vitro

E18.5

trophoblast  cell
cell

RI
RNAI

PCR Western
Flow cytometry

Laser capture micro dissection

FABP  knock down
RT-PCR
blotting
FABP
(LCM)

trans-epithelial electric resistance (TEER)

FABP
PCR
FABP4, FABP5 FABP7
trophoblast
FABP3 FABP
FABP3
FABP3 n-3 n-6
trophoblast cell line
FABP3 knock down
n-3 n-6
FABP3
FABP3
claudin-5
FABP5  FABP7



17
1. Suzuki, J., Owada, Y. 8 7
(2014): Preservation of cochlear function in
Fabp3 (H-Fabp) knockout mice. Neurosci
Res, in press

2. Ishikawa, J., Owada, Y. 4 3
(2014): Hyperlocomotor activity and stress
vulnerability during adulthood induced by
social isolation after early weaning are
prevented by voluntary running exercise
before normal weaning period. Behavior
Brain Res. 264,197-206.

doi: 10.1016/j.bbr.2014.02.007.

3. Kizuka-Shibuya, F., Tokuda, N., Owada,
Y. 11 2 10 (2014):
Involvement of bone marrow-derived
vascular progenitor cells in
neovascularization during follicular
development in mice. J Ovarian Res. 7, 10.
doi: 10.1186/1757-2215-7-10.

4. Morihiro, Y., Tokuda, N., Owada, Y*. 15
10 14 (2013): Fatty acid

binding protein 7 as a marker for glioma

stem cells. Pathol Int. 63,546-553. (*

corresp. author)

doi: 10.1111/pin.12109.

5. Sharifi, K., Tokuda, N., Owada, Y. 12
10 12 (2013): Differential
expression and regulatory roles of FABP5

and FABP7 in oligodendrocyte lineage cells.

Cell Tissue Res. 354, 683-695. doi:
10.1007/s00441-013-1730-7.

6. Kida, H.,Owada, Y. 6 5 (2013):
The effect of hypothermia therapy in
neonatal mice on the cortical laminar
disruption following ischemic injury in
neonatal mice. PLos One. 8,e68877.

. doi: 10.1371/journal.pone.0068877.

7. Sadahiro, H., Owada, Y. 9 7
(2013): Pathological features of highly
invasive glioma stem cells in a mouse
xenograft model. Brain Tumor Pathol.
31,77-84.

doi: 10.1007/s10014-013-0149-x.

8. Inamura, A., Tokuda, N., Owada, Y*.
12 5 11 (2013): Cooling
treatment transiently increases the
permeability of brain capillary endothelial
cells through translocation of claudin-5.
Neurochem Res. 38, 1641-1647. (*corresp.
author)
doi: 10.1007/s11064-013-1066-4.

9.He, Y, Owada, Y. 14 8 (2013):
Neuroprotective effects of focal brain
cooling on photochemically-induced
cerebral infarction in rats: analysis from a
neurophysiological perspective. Brain Res.
1497, 53-60.

doi: 10.1016/j.brainres.2012.11.041.

10. Miyake, T., Owada, Y. 10 9
(2012): Epidermal-type FABP is a
predictive marker of clinical response to
systemic treatment and ultraviolet ther
apy in psoriatic skin lesions. J Dermatol
Sci. 68, 199-202.

doi: 10.1016/j.jdermsci.2012.09.002.

11. Sugawara, T*., Nemoto, K*., Tokuda
N., Owada, Y. 10 3 10
(2012): Reduced size of sebaceous gland
and altered sebum lipid composition in
mice deficient in the fatty acid-binding
protein 5 gene. Exp Dermatol. 21,543-6. (*
equally contributed)

doi: 10.1111/j.1600-0625.2012.01514.x.

12. Kizuka, F., Tokuda, N., Owada, Y. 12
2 11 (2012): Involvement

of bone marrow-derived vascular

progenitor cells in neovascularization

during the corpus luteum formation in

mice. Biol Reprod. 87:55,1-7.

doi: 10.1095/biolreprod.112.099960.

13. Adachi, Y*., Hiramatsu, S*., Tokuda, N.,
Owada,Y. 11 3 11 (2012):
Fatty acid-binding protein 4 (FABP4) and
FABP5 modulate cytokine production in
the mouse thymic epithelial cells.

Histochem Cell Biol. 138, 397-406.
(*equally contributed)

doi: 10.1007/s00418-012-0963-y.

14. Matsumata, M., Sakayori, N,

Maekawa, M., Owada, Y., Yoshikawa, T.
and Osumi, N. 6 4 (2012): The
effects of Fabp7 and Fabp5 on postnatal
hippocampal neurogenesis in the mouse.
Stem Cells. 30, 1532-43.
doi: 10.1002/stem.1124.

15. Fujii, M., Owada, Y. 14 8
(2012): Cooling of the epileptic focus
suppresses  seizures  with  minimal
influence  on neurologic  functions.
Epilepsia. 53, 489-493.

doi: 10.1111/j.1528-1167.2011.03388.x.

16. (2012).




http://bsd.neuroinf.jp/wiki/

17. Sharifi, K., Tokuda, N., Owada, Y. 12
8 12 (2011): FABP7

expression in normal and stab injured

brain cortex and its role in astrocyte

proliferation. Histochem Cell Biol. 136,

501-13.

doi: 10.1007/s00418-011-0865-4.

23
1. GABA

5 2 5 119
(2014. 3. 27. - 3. 29.)

2. Fatty acid binding protein 3 (FABP3)
regulates cognitive function and anxiety
behaviors. Yamamoto, Y., Tokuda, N.,
Owada, Y. 12 10 12
Neuroscience 2013 USA, San Diego, San
Diego Convention Center (2013. 11. 9. -
11. 13))

3. FABP7-deficiency altered membrane
lipid raft formation in astrocytes. Kagawa,
Y., Tokuda, N., Owada, Y. 11 10

11 Neuroscience 2013 USA, San
Diego, San Diego Convention Center
(2013.11.9.-11.13)

4. Fatty acid-binding protein 7 (FABP7)
regulates lipid raft formation in astrocytes.
Kagawa, Y., Tokuda, N., Owada, Y. 14

10 14 86

(2013. 9. 11.
-9.13)

5. Fatty acid-binding protein controls lipid

raft formation in astrocytes. Kagawa, Y.,

Tokuda, N., Owada Y. 12 7 12
36

(2013. 6. 20. - 6. 23.)

6. Neuronal plasticity is regulated by glial
fatty acid binding protein (FABP7).
Ebrahimi, M., Tokuda, N., Owada, Y. 12
10 12 36

(2013. 6. 20.
-6.23)

7. FABP3

5 118

(2013. 3. 28. - 3. 30.)

8. FABP7 regulates LPS-induced TNF-a
production through lipid raft formation in
the astrocytes. Kagawa, Y., Tokuda, N.,

Owada, Y. 7 3 7 118
(2013. 3. 28.
-3.30)
9. Kupffer
FABP7
5 3
5 118

(2013. 3. 28. - 3. 30.)

10. FABP7

7 4 7 118
(2013.3.28.-3.30))
11. FABP7 as a regulator of reactive

astrocyte proliferation. Hara, T., Tokuda N.,
Owada, Y. 10 9 10 118

(2013. 3. 28.
-3.30.)

12. FABP5 and FABP7 as novel markers
and Dbiological regulators for oligo-
dendrocyte lineage. Sharifi, K., Tokuda, N.,
Owada, Y. 8 7 8 35

(2012.12. 11. -
12. 14.)

13. Control of neuronal dendritic formation
by brain-type fatty acid binding protein
(FABP7). Ebrahimi, M., Tokuda, N., Owada,
Y. 11 10 11 Neuroscience
2012 USA, New Orleans, Convention
Center (2012.10.13.-10.17.)

14. Fatty acid-binding protein 7(FABP7)
regulates LPS-induced TNF-a production
in astrocytes. Kagawa, Y., Tokuda, N.,
Owada, Y. 10 9 10

Neuroscience 2012 USA, New Orleans,
Convention Center (2012.10.13.-10.17.)

15. Fatty acid binding protein3 (FABP3) as
a cellular regulator of fatty acid transport
from mother to fetus in rodent placenta.
Islam, A., Tokuda, N., Owada, Y. 8 2

8 International Federation of
Placenta Association (IFPA) 2012 congress
( (2012. 9. 18- 9.

21)



16. FABP5 and FABP7; novel markers in

oligodendrocyte lineage. Sharifi, K.,
Tokuda, N., Owada, Y. 8 7 8
35
(2012.9.18. - 9.21)
17. Fatty acid-binding
protein 7 LPS TNF-a
7 6 7 35

(2012.9.18. - 9.21))

18. FABP7 is involved in the control of

neuronal dendritic formation. Ebrahimi,

M., Tokuda, N., Owada, Y. 9 8 9
35

(2012.9.18. - 9.21))

19. Fatty acid binding protein 7 regulates

the functions of murine macrophages.

Miyazaki, H., Tokuda, N., Owada, Y. 7

5 7 12th Congress of

International Society of Developmental

and Comparative Immunology (
(2012.7.9.-.7.13))

20. Differential expression of FABP7 and
FABP5 in mouse oligodendrocyte lineage
cells. Sharifi, K., Tokuda, N., Owada, Y. 10
9 10 10
ISSCR
(2012. 6. 13.-6. 16.)

21.
FABP7

5 7 117
(2012. 3. 26.-3. 28.)

22. FABP7 in astrocytes is involved in
control of neuronal dendritic formation.
Ebrahimi, M., Tokuda, N., Owada, Y. 7

6 7 117

(2012.
3.26.-3. 28.)

23. Localization of fatty acid binding
protein in mouse placenta and its possible
role of fatty acid transport through
trophoblasts. Islam, A., Tokuda, N., Owada,

Y. 5 3 5 117
(2012. 3. 26.-3. 28.)

0

PCT/JP2013/074940
2012 9 13
DS
PCT/JP2012/083381
2012 12 25
DS
PCT/JP2011/063521
23 6 13

http://ds.cc.yamaguchi-u.ac.jp/~org-ana

t/
o
TOKUDA NOBUKO
70227578
@
OWADA YUJI
20292211

®



