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Abstract

Abstract

Objectives

Our previous study found that intermittent hypoxia enhanced spatial memory while
depressed the associative memory. It is well known that hypoxia could induce
neurogenesis, and the Pax6(paired homebox 6) plays an important role in regulating

the neurogenesis and differentiation of the nerve cells during the development of the
embryonic nervous system. Therefore, the aims of the present study were to
investigate the effects of the intermittent hypoxia on the neurogenesis and the
expression of Pax6 in the brain of neonatal mice, and hope to explore the mechanisms
underlines the effects of intermittent hypoxia on memory.

Materials and methods

Neonatal mice were exposed to the hypobaric hypoxia environment which
simulated high altitude of 2 km (16.0% O,; PaO,, 60mmHg) and 5 km (10.8% Og;
PaO2, 41mmHg) separately immediately after birth, 4h per day for 4 weeks. Then
mice were raised in the normoxic environment for 1 week and 4 weeks, respectively.
The control group was raised in the normoxic environment (21% O). BrdU
(5-Bromo-2-deoxyUridine) was injected into the mice by intraperitioneal injection for
3 consecutive days after hypoxia. In order to observe the newborn neruons whether
integrated into the neural circuits, each mouse was given foot electrical stimulation,
two hours before sacrifice. Immunofluorence method was employed to detect the
expression of the BrdU. Pax6 and c-fos in the brain. Western-blot was performed to

quantitative analysis the expression of the Pax®6.

Results

1. The effects of the hypoxia on the neurogenesis

(1) Compared with the control group, BrdU positive cells were found localized in

the QV, LV, pir, Or, DG, thalamus, and cerebral cortex of the 4-week hypoxia exposed
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mice. Moreover, the number of BrdU positive cells in the 2 km hypoxia group was

significantly higher than that of in the 5 km hypoxia group.

(2) BrdU, NeuN, and GFAP were co-localized.

(3) BrdU positive cells were still found 4 weeks after the hypoxia exposure.

(4) 4 weeks after the hypoxia exposure, c-fos and the BrdU were co-expression
in the NeuN positive cells.
2. The effects of the hypoxia on the expression of the Pax6

(1) In the control mice of 4-week old, Pax6 expressed in a large number of areas,
which include OV, VBD, VP, LV, pir, M, aca, Tu, LSI, LSV, BSTLD, MPOM, LPO,
3V, Pe, LH, VMH, BLA, BMA, Aco, BLYV, st, LDVL, MGP, VMHDM, alv, Or, PLCo,
PMCo, Mtu, BSTAI, MePD, MePV, PH, ns, ec, AStr, BMP, VPM, VM, VPL, DG,
LMol, FC, SubG, RPF, ZIV, ZID, and MM.

(2) In the brain of mice exposed to 2 km hypoxia for 4 weeks, Pax6 positive cells
were found in the OV, Pir, LV, DG, MTu, BMP, and PLCo. In the brain of mice
exposed to 5 km hypoxia for 4 weeks, Pax6 positive cells were found in the OV, pir,
Or, Tu, M, VDB, LV, VP, LSI, LSV, MPOM, DM, MCPO, PLCo, MGP, Pe, LH,
VMH, BMA, BLA, LDVL, and MePD.

(3) Pax6, NeuN and GFAP were co-localized, and Pax6 , BrdU were co-expressive

in the brain of the hypoxia exposed mice.

(4) The Western-blot analysis showed that ) Compared with the control group,
after exposed to 2 km or 5 km hypoxia, or one week after exposed to 2 km or 5 km
hypoxia, the number of Pax6 positive cells in the brain of mice was significantly
reduced, and @ Expression of the Pax6 in the control group, 2 km hypoxia group and
5 km hypoxia group were increased with the time after the termination of the hypoxia

treatment at the point of the termination of the treatment, 1 week after the termination
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of the treatment and 4 week termination of the treatment. Compared with the control
group which were 8 weeks after birth, the expression of the Pax6 in the 5 km hypoxia

group 8 weeks after birth were much higher.

Conclusions

1. Neonatal intermittent hypobaric hypoxia can enhance neurogenesis in the brain
of mice, and these new born cells can differentiate into both neurons and astrocytes.
Furthermore, these new born cells can survival for a long time, and it may establish

loop connection with existing mature neurons

2. Pax6 was also expressed in a mount of nerve cells and astrocytes in the brain

after birth, and neonatal hypoxia markedly reduced the expression of Pax6.

3. Pax6 and the BrdU were co-expressive in the NeuN positive cells in the brain of
the hypoxia mice, which suggest that Pax6 may play a role in hypoxia induced

neurogenesis.

Key words: Intermittent hypoxia; Neurogenesis; Pax6
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