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[Abstract] Objective To investigate the effects of chronic intermittent hypoxia (CIH) on the
cognitive function, neuron structure and synaptophysin (Syn) expression of the hippocampus in mouse model
of Parkinson’s disease (PD). Methods A hypoxia-reoxygen device was used to prepare the model of CIH.
Meanwhile, the PD mouse model was built by intraperitoneal injection of paraquat (PQ). The cognitive
function was evaluated by Y-type electric maze and step-down test. Syn expression in the hippocampus was
estimated by immunohistochemistry. The neuron structure in the hippocampus was observed by HE
staining, Nissl staining and the electron microscope. Results Comparing to control group, a significant
decrease was found in learning and memorizing performance (P < 0.05, for all) and the amount of neuron,
while a significant increase was seen in total reaction time (TRT) and error reaction (ER) in Y-type electric
maze and step-down test and the gray value of Syn in the hippocampus in PQ, CIH, and PQ + CIH groups.
Various degrees of anomaly were observed in neuron structure of hippocampus by HE staining, Nissl
staining and electron microscopy in PQ, CIH, and PQ + CIH groups, while presented most obviously in the
latter group. Conclusion The PQ -induced impairment of cognitive function in PD model mice was
aggravated by CIH, which may be related to the damage of neuron structure and the decrease of synaptic
function in hippocampus.

[Key words] Hypoxia, brain; Paraquat; Parkinson disease; Cognition disorders; Disease
models, animal
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Table 1.

maze test among different groups (x +3s)

Comparison of the performance records of Y -type electric

T2 ASTAAb B L /N R 2R BT S U6 BG4 N L
B LSD-1 K5 56

Table 2. Paired comparison of performance

records of Y - type electric maze test among

same as Table 2-4

Group Learning Memorizing different groups (LSD-t test)
LG ER(times) TRT () ER (times) Paired Learning (P value) Memorizing (P value)

Control (1) 11 68.73+11.64 245+1.51 59.27+ 7.19 1.73+1.02 comparison TR ER TRT -
PQ (2) 11 7937+ 7.17 4.10+1.88 7336+ 6.57 3.10x1.15 m: @ - p— 0.001 0012
CIH (3) 11 81.47+10.307 4.18+0.98 76.55+ 8.94 3.55+1.38 M : @3 AT e 0.000 0.001
PQ+CIH (4) 11 97.27+11.50 5.55+1.04 96.64+13.11 5.37+1.29 M : @ BT e 0.000 0.000

F value 14.389 30.167 30.167 17.004 @ 6) 0.637 s 0.427 0.383
P value 0.000 0.000 0.000 0.000 @ @ 0.000 0.019 0.000 0.000
TRT, total reaction time, &b JZ W B [8] 5 ER, error reaction, 55 1% I W X %X o The 3) : (4) 0.001 0.027 0.000 0.001
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Table 3.
different groups (x +5)

®3 A[F AL BN B G 250 MR ST (3 £ 5)

Comparison of performance records of step-down test among

*4
HC A ) LSD-¢ K6 36

A T Ak PR 2 /)N Lk 15 52 36 0 3 25 1 T

Table 4.

Paired comparison of performance
records of step-down test among different groups

Group Learning Memorizing (LSD-t test)
TRT (s) ER (times) TRT (s) ER (times)
. Learning (P value Memorizing (P value
Control (1) 11 3.09%0.71 2.65+0.82 3.01+1.00 2.45+0.94 Paired 8 ) 8 )
comparisonTRT ER TRT ER
PQ (2) 11 446+1.51 3.73+£0.91 4.18 +1.55 3.82+0.88
(= (2) 0.028 0.028 0.035 0.036
CIH (3) 11 4.64+1.36 3.84 £ 1.40 4.29+1.56 4.01 +1.85
(1) = (3) 0.014 0.011 0.016 0.018
PQ+CIH (4) 11 6.10+1.82 5.10+1.51 5.64+1.13 5.46+1.93
(1) : 4) 0.000 0.000 0.000 0.000
F value 8.379 8.795 7.917 7.610
2): (3 0.763 0.706 0.739 0.774
P value 0.000 0.000 0.000 0.000
2) 4 0.009 0.007 0.011 0.013
3): 4 0.020 0.018 0.024 0.026
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R5 AL /D BT Nissl Y @ B b 208 H A
Ml R R IBKF BB (R 2 5)

Table 5. Compari

different groups (x )

son of the Nissl

staining positive
neuron and expression level of Syn in hippocampus among

Gy W Nissriesli?(i)rrlli?/g}[%ol;s‘)iﬁve (gra? }:fr;lue)
Control 11 264.91+£12.78 129.61+1.84
PQ 11 239.73 £ 14.80 132.39£2.96
CIH 11 244.73 £13.35 132.58 £3.08
PQ + CIH 11 22537+11.42 135.08 £2.62
F value 17.047 7.718
P value 0.000 0.000

BE1 Ot¥RMENEIIL HEYRE x400 la XTHA/NR
R Th U AT 3 AT R 25 R SRR 5 VAR 1b POl
/0N BT 3 e T 22 T R R G, A MO RZ [ A L AR ) J5 K e
e CIH 2L/ BURR 31 o 22 SCHE S 25 L , A0 A% 161 4 3% i, 16
JKBE 1d CTH + PQ 20 /N BUiE B b 28 50 93 415 B S 7 6 L HE 41
ZEAL, RS I 22 T A5 e AR A T O

Figure 1 Light microscopic findings. HE staining x 400
Neurons in the hippocampus of control group showed even density
and distribution, and distinct nucleus texture (Panel la).
in hippocampus were slightly sparse, and presented karyopyknosis,
and karyolysis; interstitial edema was shown in PQ group (Panel
1b). Partial neuronal swelling and disarrangement, karyopyknosis,
and interstitial edema were seen in hippocampus in CIH group
(Panel 1c¢). Neuronal distribution in hippocampus in CIH + PQ
group was obviously sparse and disarranged, and most neurons
were integrated or disappeared (Panel 1d).

Neurons

H BR300 5 PQ + CIH 4 /) BUZE fi 3= 3R 35 K F- B i

TE 25 25 0 Aol 25 A WL 8 W 7S, 1 e ] B 1k e S 5

5 T AL A 2 (P < 0.05) , 7F— A5 UE S8 1] 0B 8 dke
AR AR IR A A T OGE /0N BV B i 2 U RO
R R By 2R T A T R A o) AL AL ARG B T B
g B2 SRR Y RN Bl 2R 0 R R A B
RS B 22 T8 PR I 2 EG /AR el /b st 2 R ke T
AR A S e il 22 00 T RE AR 25 i T S 4R . 1]

B A VR T X /0N BV b2 T I P A A
FAL T A B 5, Nissl %4 €8 BH P b 22 50 28 B W1 5 ik
s U T A 28 0 AR A L DN | R A S A i 7
B H B UV A URL G 2 A A SR R
it 0 i L A S s IR R B RE A O RN
18 M (] DT 2 5k 4R T n B R T S0 4 AR A T
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Figure 2
acetate staining

Electron microscopic Uranium

low power magnified

findings

In the neurons in
hippocampus organellaes were rich; chromatins were even;
nucleolus were clear in the control group (Panel 2a). The
number of ribosome, endoplasmic  reticulum  and
mitochondrion was decreased and lysosomal granules were
increased in the hippocampus of PQ group (Panel 2b). In
the neurons in hippocampus the number of organelle was
decreased; lysosomal granules increased; the nucleus was
irregular. The slightly
demyelinated in CIH group (Panel 2¢). The number of
organellae including ribosome, endoplasmic reticulum and
mitochondrion was obviously decreased, and lysosomal
granule increased in the neurons in hippocampus of CIH +
PQ group. The nuclei were distorted. The neural sheaths
presented vacuolar degeneration and demyelination (Panel

2d).

peripheral neuron fibers were

/I SRR A R 2 B IR, RT B 5 G /) B D 22
JLH A K

£ b Tk, A8 A 1] W 4k kS I A 1 A R I
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INHE Bl RS A R g B R AT
AE 518 1 1] BT B A S R E R LA L i —
A NS By A 2T E L D R AT e A G, $RUR
IV e T AL A5 O B DI I 1R T 452 2% 5 AIE 9 0 4 AR
BEWNIZK ST .
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21st World Congress of Neurology

The 21st World Congress of Neurology will take place in September 21-26, 2013 in Vienna, Austria. The congress theme is
"Neurology in the Age of Globalization", and it will discuss the major breakthroughs and developments in the field of neurology:
from clinical practice to research and technology. In addition to a top-rate scientific program, there will be many opportunities for
hands-on learning and networking as well as exciting social events. Major topics on the congress include: epilepsy, movement
disorders, stroke, neuro-critical care, dementia, multiple sclerosis & demyelinating diseases, neuromuscular disorders, headache,
pain and neurorehabilitation.

Time: September 21-26, 2013

Address: Vienna, Ausiria

Email: wen@kenes.com

Website: www2.kenes.com/wen/Pages/Home.aspx

Cold Spring Harbor Asia Conferences: Development, Function and Disease of Neural Circuits

The conference will include eight oral sessions and one poster session. Many talks will be selected from the openly submitted
abstracts on the basis of scientific merit and relevance. Social events throughout the conference provide ample opportunity for
informal interactions. Major topics on the conference include: neurogenesis, Axon guidance, synapse formation, dendrite
morphogenesis, developmental plasticity, circuit function, axon regeneration, developmental and degenerative disorders. Keynote
Speakers are Eric Nestler (Mount Sinai School of Medicine, USA) and Larry Zipursky (Howard Hughes Medical Institute, University
of California, USA).

Time: October 21-25, 2013

Venue: Suzhou Dushu Lake Conference Center, Suzhou, Jiangsu, China

Website: http://www.csh-asia.org/13circuit.html

Abstract due date: August 9, 2013



