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Stereological study on the synapse loss in visual cortex of mouse
after prenatal alcohol exposure
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Abstract: In order to understand the alcohol’s toxicity to the quantitative alternations of synapses in mouse
visual cortex, the expression of synaptophysin after prenatal alcohol exposure was investigated. In present
study, the experimental mice at PO, P7, P14 and P30 were grouped, as control, 2 g-kg ' alcohol treatment and
4 g'kg ' alcohol treatment. The pre-synaptic elements which were used to represent synapses were marked with
synaptophysin (a synaptic vesicle associated protein) by immunocytochemistry technique. The synaptophysin
positive boutons in layer VI of visual cortex were imaged under laser confocal microscope. With stereological
methods, the number cal density of synapse in visual cortex was calculated in different groups at various ages.
Moreover, Western blotting was carried out to detect the expression of synaptophysin in visual cortex. The
results showed that prenatal alcohol exposure could cause synaptic loss with long-term effect and in a dose
dependent manner. For instance, there were significant difference among the different treatment groups of
PO, P14 and P30 as well (P < 0.05). Western blotting supported the results of immunofluorescent labeling. In
conclusion, prenatal alcohol exposure can induce the synaptic loss dose dependently and with long-term effect.
Our findings implicate that the synaptic loss with long term effect in CNS probably contributes to the lifelong
mental retardation and memorial lowliness associated with childhood FAS.
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Levene A& 56 1 = R (RN A 56, 22 41 L ] Fisher
LSD #4;F1 Student-Newman-Keuls (SNK) F5, A
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HPO (I-J = 0.36). CP7 5 HP7 (I-] = 0.52). CP14 &
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F B P30-P14.P0 1T synaptophysin =52 A0, LA
B %7 5 B-actin 4517 063 B2 LUAEAE by synaptophysin
(IR FETAME (] 3 AR 2). 45 5 875 : D synaptophysin

Figure 1 Lamination of visual cortex and the measurement area
with stereological consulting system. (a) The lamination of
visual cortex at PO with Foxp2 immunocytochemistry (green) and
DAPI counterstaining (blue). The layer I-VI was marked in
the photo. (b) The high magnification of pyramidal cells with
synaptophysin-positive puncta (red) at P14. The nuclei are
visualized with DAPI staining. The synaptophysin puncta are
located at the neuronal surface and dendrites, however, the
cytoplasm of pyramidal cell lies between puncta and nucleus.
The test system was overlapped on the photo, in order to show

the stereological measurement. Bar = 60 pm for (a), 5 um for (b)

k |

Figure 2
different treatment groups at various ages (PO, P7, P14 and P30,
a-1). The control group (C), low dose treatment (L, 2 g-kg '
alcohol treatment) and high dose treatment (H, 4 gkg ™' alcohol

The expressions of synaptophysin (red) among

treatment) are marked in the photo. Bar =10 um in (a—1)

Table 1 The number cal density in different groups and SNK
tests (n =25, x=*s)

Nv/punctum-pm
PO P7 P14 P30
Control 137027 1.58+0.29" 1.84+0.23" 238027
Alcohol 2 gkg™' 1.21+£0.22" 1.40+026" 1.48+0.28" 1.82+0.28""
Alcohol 4 gkg™' 1.00£0.26™ 1.06+027™ 1.15+0.26™ 1.46 027"

Treatment

P: Postnatal day; Nv: Number cal density of synapse in unit volume.
P < 0.05, if alcohol treatment group versus control at same age;
P < 0.05, if high dose group versus low dose at same age; Vp<
0.05, if older age group versus young age group adjacent to it in
the same alcohol treatment group; n = 25 means 25 sections for
each group

1 2 3 4 5 6 7 8 9
Synaptophysin

38 KD |

B-Actin D S — — — — —
42 kD
Figure 3 The expression of synaptophysin in visual cortex
detected with Western blotting. 1, 4 and 7 were 4 g'kg " alcohol
treatment group at P30, P14 and PO, respectively; 2, 5 and 8 were
2 g'kg ! alcohol treatment group at P30, P14 and PO, respectively;
3, 6 and 9 were control group at P30, P14 and PO, respectively

Table 2 Semi-quantitative analysis of synaptophysin expression
with Western blotting and SNK tests (n =5, X *s)

Synaptophysin/f-actin densitometric ratio

Treatment
PO P14 P30
Control 1.28 +0.08 1.92 £0.09 2.87£0.10
Alcohol 2 g'kg™ 0.98 +0.09" 1.38+0.09" 2.05+0.10"
Alcohol 4 g'kg™ 0.73 +0.08" 0.94+0.10" 1.64 +0.09"

P < 0.05, if high dose versus low dose or control, and if low
dose versus control; n = 5 means 5 animals for each group
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T Fa T W% synaptophysin 2K 1 & iA & N H.
HAFEAKAHYE; @ synaptophysin 5 [R5 bl T
ORI &, S RAmdn =R EE P <
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