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Expression of autophagy and microtubule-associated protein 1 light chain 3 in hippocampus CAl area of

vascular dementia rats

LIU Bin* , TANG Jing, YUAN Min, LI Shi-ying
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[Abstract] Objective To observe the expression of autophagy and microtubule-associated protein 1 light chain 3 (LC3) in
hippocampus CA1 area of vascular dementia rats, so as to explore the role of autophagy in the pathogenesis of vascular
dementia. Methods The rats were randomly divided into sham operation group, vascular dementia model group (VD group)
and Wortmannin autophagy inhibitor group (WM group). Each group was further divided into 1, 2, 4, 8 and 12 week
subgroups after the successful model preparation (n=6). Vascular dementia rat models were established by blocking four
vessels. The learning and memory abilities were examined by Morris water maze, autophagy was observed by transmission
electron microscope, and the ratio of autophagy-associated protein LC3 [ /L.LC3 I was obtained by Western blotting analysis.
Results Compared with the sham operation group, the escape latency was signficantly increased in the VD group(P<C0. 05 or
P<C0.01), and the times of traversing terrace were significantly decreased (P<C0. 05 or P<C0. 01). Compared with the VD
group, the escape latency was significantly decreased and the times of traversing terrace was significantly increased in WM group
(P<C0.05 or P<C0.01). In the hippocampus CA1 area of VD group, the nuclear membrane of neurons was sagged, the nuclei
was condensed, mitochondria were swollen, and autophagosomes and lysosomes were observed in week 1; the autophagosomes
and lysosomes were increased in week 4. and they could still be found in week 12. The neuronal damage was slighter and the
autophagosomes were reduced in WM group compared with VD group. In CA1l area of hippocampus of VD group, the LC3 ][] /
LC3 | ratio was increased in week 1, peaked in week 4, began to decline in week 8, and still kept at a high level in week 12.

Compared with the VD group, the LC3]] /LC3 | ratio was significantly decreased in WM group at all time points (P<C0. 05 or
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P<C0.01). Conclusion
pathogenesis of VD.
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Autophagy is activated in CAl area of hippocampus of VD rats, and may play an important role in the
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Tab 1 Comparison of escape latencies of rats in each group
t/s; n=6, rts
Time during experiment
Group
Day 1 Day 2 Day 3 Day 4 Day 5

Sham

1 week 59.4042.16 44,06+1. 21 31.2943.31 24,004+1.78 13.66+2.63

2 weeks 58.8342.63 45.834+2.96 31.8342.48 24,.3342.16 14.16£3.07

4 weeks 58.0042. 89 46.00=%2. 31 33.1642. 40 26.5042.58 15.83=£1.47

8 weeks 59.33+3.65 47.06+2. 28 33.2942.04 25.33%+2.40 15.66+3.18

12 weeks 57.5042. 28 46.66+1.87 30.2642.42 25.0041. 21 14.66+2.09
VD

1 week 59.5043.93 51.00%1. 41 45,1041, 724 35.30+3, 444 26.33+2.734

2 weeks 59.3342.58 56.6642.58 48.16+2. 044 38.164+3.18~ 32.50+1.874

4 weeks 59.00£4. 04 53.3342.94 52.6642. 1644 46.16+2. 8444 35.83+3.1844

8 weeks 58.8342.31 49.83+2.48 46,6641, 86~ 40.00+1.78%4 32.00+2.09%

12 weeks 57.5043.72 50.83=43. 31 46,5042, 424 37.664+1. 214 30.50+1.874
WM

1 week 57.66+t2.42 50.8342.63 39.504+1.87" 31.3342.80" 23.0042.36"

2 weeks 58.0042. 89 50.8341.16 44,1642, 04" 35.6642.58" 27.834+3.18"

4 weeks 58.1643. 65 51.8343. 31 48.0041. 67~ 38.1642.40" * 29.1641.47"*

8 weeks 57.83+£3.43 52.50+2.88 46.16+2. 28" 37.83+2.16" 28.16+1.16"

12 weeks 58.5042.07 52.0044. 28 45,834+3.18" 35.6641.75" 27.504+5.78"

* P<C0.05, " P<C0.01 vs VD group at the same time point; = P<C0. 05, ©#* P<C0. 01 vs Sham group at the same time point.

VD.: Vascular dementia; WM. Wortmannin
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Tab 2 Times of crossing platform of rats in each group
n=6, rts
Time after model establishment 7/ week
Group
1 2 4 8 12

Sham 8.33+0.51 8.18+1.41 8.50+1.21 7.8340.82 8.20+0.75

VD 5.66+1.214 4,83+1.474 3.8240. 7544 5.5240. 754 6.1240. 674

WM 7.50+0.75" 6.63+0.40" 6.33+0.80"* 7.36+0.62" 7.67+0.83"

* P<C0.05, ** P<C0.01 vs VD group at the same time point; ©* P<C0. 05, #* P<C0. 01 vs Sham group at the same time point.

VD. Vascular dementia; WM. Wortmannin
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Fig 1 Rats brain tissue ultrastructure in each group under transmission electron microscope

A: Sham group; B: Week 1 in VD group; C: Week 4 in VD group; D: Week 12 in VD group; E: Week 1 in WM group; F:

Week 12 in WM group. Arrows indicated autophagy. Original magnification: X 25 000

2.3 RABFLALRLCIN/LCIT #rbde  45R
(% 3. F 2 FW MFARAME D CAL XA SACE
iR LC3 #E K3k, LC3[/LC3I Ak . VD i 5
CAL X, LC3[I/LC3I A FE 1 JE B T, 4 JR s 3k 21 g

0,8 R 4R TR 12 R m . 5 F AR A
o, 2234 et 28 L (P<<0. 05 57 0. 01), WM 4145
B[] 5, L3I/ LC3THfE 8 VD 414k, 5 VD 4l e 2%
SA TR L (P<<0.05 5% 0.01),

R3I BFEAXRREBLELACAI XHEMAXER 1 BE3(LC3T/LC3T) HLLE
Tab 3 Microtubule-associated protein 1 light chain 3 (LC3 ][ /LC3 [ ) ratio in hippocampal CA1l area of each group

n=6, x*s
Time after model establishment 7/ week
Group
1 2 4 8 12
Sham 0.31£0.02 0.32%£0.06 0.31%£0.05 0.324+0.02 0.32+0.07
VD 0.374+0. 044 0.4240.034 0.6840. 0644 0.5140.054 0.4240. 042
WM 0.34+0.03" 0.37+0.01" 0.55+0.04" " 0.45+0.07" 0.38+0.06*

* P<C0.05, ** P<C0.01 vs VD group at the same time point; ©* P<C0. 05, ©* P<C0. 01 vs Sham group at the same time point.

VD: Vascular dementia; WM. Wortmannin
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Fig 2 Expression of LC3 ] /LC3 I of rat brain in each group

LC3: microtubule-associated protein 1 light chain 3. A: VD

group; B: Sham group; C: WM group
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