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Effect of y-secretase inhibitor on hyperoxia-induced brain white matter injury in mice
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Abstract: Objective To investigate the effect of y-secretase inhibitor (N-[N-(3,5-difluorophenacetyl)-1 -alanyl]-S-phenylglycine
t-butyl ester, DAPT) on hyperoxia-induced brain white matter injury in mice. Methods Three-day-old C57BL/10] mouse pups
were divided into air control (C) group, control+DAPT (10 mg/kg, injected intraperitoneally) group, hyperoxia group (exposed
to 80% oxygen for 48 h), and hyperoxia+DAPT group. The brain and body weights of the mice were measured at postnatal
days 3, 5, 12, and 28. Real-time PCR was used to detect Notch intracellular domain (NICD) mRNA expression in the brain after
modeling, and the expressions of NG2 and myelin basic protein (MBP) were detected by double-labeled immunofluorescence
assay to verify the oligdendrocycle type at postnatal day 12. The mice in each group were bred until postnatal day 28 for
Morris water maze test. Results The brain and body weights were significantly decreased in mice in hyperoxia group
compared to the control mice, but increased significantly after DAPT treatment (P<0.05). Real-time PCR showed that a 48-hour
hyperoxia exposure significantly increased NICD mRNA expression in the brain (P<0.05), which was decreased by
co-treatment by DAPT (P<0.05). Hyperoxia also resulted in enhanced NG2 expression and lowered MBP expression in the
brain (P<0.05). Compared with the control mice, the mice exposed to hyperoxia showed prolonged escape latency (P<0.05) and
spent less time in the target quadrant with a lowered number of passing through the virtual platform (P<0.05). All these
parameters were significantly improved by co-treatment with DAPT. Conclusion Specific inhibition of Notch signaling
pathway activation in the brain by the vy-secretase inhibitor DAPT can ameliorate white matter injury and learning and
memory impairment in newborn mice with hyperoxia exposure.

Key words: N-[N-(3,5-difluorophenacetyl)-1 -alanyl]-S-phenylglycine t-butyl ester; Notch signaling pathway; hyperoxia; brain
white matter injury; Morris water maze
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Gene Primer sequence

NICD Sense primer GAGCACTGAAAGCATGATCC
Reverse primer GGGCCAGAGGGTTGATTAGT

B-actin Sense primer AGATTACTGCTCTGGCTCCTAGC

Reverse primer

ACTCATCGTACTCCTGCTTGCT
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Tab.2 Changes of brain weight in each group at different time points (Mean+SD, n=10)

Postnatal day

Group

3 5 12 28
C 0.073+0.008 0.162+0.049 0.305+0.015 0.569+0.049
C+DAPT 0.070+0.009 0.165+0.040 0.324+0.037 0.582+0.033
H 0.070+0.006 0.128+0.083™ 0.234+0.015™ 0.508+0.050
H+DAPT 0.072+0.005 0.149+0.014 0.287+0.016* 0.557+0.028*

*P<0.05, vs C group; “P<0.05, s C+DAPT group; *P<0.05, »s H group.

®3 HENREERBEEARN B RERENETL
Tab.3 Changes of body weight in each group at different time points (Mean+SD, n=10)

Postnatal day

Group

3 5 12 28
C 1.587+0.058 3.600+0.200 5.303+0.241 9.103+0.834
C+DAPT 1.567+0.057 3.733+0.251 5.423+0.321 9.306+0.976
H 1.600+0.100 2.350+0.150*" 4.614+0.269*" 8.797+0.672"
H+DAPT 1.576+0.208 3.333+0.152* 5.214+0.351* 8.903+0.891

*P<0.05, vs C group; “P<0.05, vs C+DAPT group; *P<0.05, »s H group.
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Fig.1 NICD mRNA expression in the immature
brain in each group. *P<0.05, vs C group; “P<0.05, vs
C+DAPT group; *P<0.05, vs H group.

DAPI NG2

-
[a
<
)
¥
T

'_
o
<
[a)
I
(@]

E2 /NRPL2 A REX NG2F1 MBP fiE 7oz

24 FASATRIGIER

A5 L 2H HRE T R 0 N e s g Y s ] S B
BT R REH(P<0.05) , i I 2k RE A R i HAE
G RIFEshE R . MWUIZRES 2 KIThG  HA )
HERETE R R S B e C 41AE K (P<0.05) ; 5 H4L
FLA, H+DAPT ZH g kb v PRIV ANy st i WA fnl 2t
(P<0.05,#3A.B).
2.5 R R FIEEER

5 CAL A, HAL/ MR B 5 IR BORITE B FRgpR
(2 BRI 45 B Be 22 2 X (P<0.05) ; 25 DAPT
FRb I A RS (H+DAPT 1) /N T 5 YA
15 EI AT B 58 I ] H 4H B 4842 (P<0.05, 35 4)

MBP Merged

Fig.2 Expression of NG2 and MBP in immature brain of the mice in the 4 groups on postnatal day 12
(Immunofluorescence staining, original magnification: x200).
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Fig.3 Comparison of navigation ability of the mice in
each group after treatments. *P<0.05 vs control (C)
group; ‘P<0.05 wvs hyperoxia (H) group. A: Escape
latency; B: Swimming distance.
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Tab.4 Comparison of spatial search ability of the newborn mice after different treatments (n=8,
Mean+SD)

Group Time in target quadrant (s) Times through virtual platform
C 58.1+4.8 10.7+2.1

C+DAPT 59.4%5.0 12.0+1.8

H 35.2+3.6*" 4.4+1.2%°
H+DAPT 49.744.1%4 7.8£1.0%°4

*P<0.05, vs C group; “P<0.05, vs C+DAPT group; “P<0.05, »s H group.
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