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W OE. Hg B vk e sk B LR AT KRR S0 I I RS RO Ty CA3 X 5 45 4k R 1 25 (1 ( glial fibrillary
acidic protein, GFAP) 3Rk, J7ik 24 L SD KR, /302 H4L(UC 1) 2Pk i st B4 2 (CTH 41) Fi & A
(RH 4) , CTH ZH 7 18 P ] fic ik S SR8 RH 21 817 4 IR CTH 41, )5 4 R IE %R 3%, T A K RAERE B E <7 )5 9E4T Morris
KK ENEE RN R BRI Ty CA3 X GFAP (9335, 85 OMorris /KK B #b bR % : CTH 41 > RH 4 > UC 41 (P <
0.01,P <0.05) ; QZEMF £ L %5 % B AR 2 BRI 18] 7 4 Ak (9 B 8] | 40 SR A9 He 4% : UC 20 > RH 41 > CIH 41 (P <
0.01,P <0.05) ;@i CA3 [X GFAP [I1:r=4) COD {i % CIH 41 > RH 41 > UC 41 (P <0.01) . &5 O gki: bk
AR5 K B2 S ICAZ D RE A T W, B AR KRS S EIZ )86 A Tt s @ K RAE 20 C 12 U R R BT RE 5 5 CA3 X
GFAP (A8 {bA 36,

KBRS M B 22001

R EENF S R338.26;R338.64;R364.4 XTERARIRAED . A

Effects of chronic intermittent hypoxia on learning and memory ability and GFAP

expression in CA3 region of hippocampus in rats

ZHANG FengI , YAO Hong-bing] , LI Bing2 , LI Min’ (' Department of Otorhinolaryngology, Children’ s Hospital, Chongging
Medical University, Chongqing 400016, *Department of Otorhinolaryngology, the First Affiliated Hospital, Chongqing Medical University,
Chongqing 400014 ;* Department of Psychology, College of Nursing, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To study the effects of chronic intermittent hypoxia and removal of hypoxia on
learning and memory ability and glial fibrillary acidic protein ( GFAP) expression in CA3 region of hippocampus
in Sprague-Dawley rats. Methods A total of 24 Sprague-Dawley rats were randomly assigned to three experi-
mental groups: unhandled control group (UC), chronic intermittent hypoxia group (CIH), and removal of
hypoxia group (RH). Rats in CIH group and RH group underwent intermittent hypoxia for 8 h everyday. The
duration of experiment was 4 weeks, and then those in RH group were fed normally in 4 more weeks. The learn-
ing and memory ability of rats in each group was assessed with the Morris water maze test. GFAP expression in
CA3 region of hippocampus was also investigated. Results (1) Morris water maze test learning scores: CIH
group > RH group > UC group (P <0.01, P <0.05); 2 Morris water maze test memory scores: The number
of times of crossing the platform and the percentage of time spent on crossing the target quadrant to the total
swimming time; UC group > RH group > CIH group (P <0.01, P <0.05) ; @) GFAP expression in CA3 region
of hippocampus: CIH group > RH group > UC group (P <0.01). Conclusion Chronic intermittent hypoxia
can attenuate the function of learning and memory in rats, but the function of learning and memory can be partly
improved after removal of hypoxia, suggesting that the attenuated learning and memory in rats may be associated
with the changes in GFAP expression in CA3 region of hippocampus in rats.
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RAIFFT I, A5 P[] P a5 40 7 L 2 1P e R
W87 152 11K 38 <. %% 5 1F ( obstructive sleep apnea-hyper-
pnoea syndrome, OSAHS) i # 2% 3] 12 12 U e T B &
ERIETRE B b T i sy sh
BUGERA 718 PR ALtk i S mT (2 )22 IR N e A
MR i CA3 X R IE I B 4 il 2 527 2] il
1Ci T, T T £F 4 R M 4 F (glial fibrillary acidic
protein, GFAP) J& 5 J JIi o 40 M i) — s 25 2 1,
GFAP (234 AT LA 19 R ef ST e A2 i il o A
DRI 251 1 (1] B e AL B 52 4800 R B T 3212 8
AE L ig Iy CA3 X GFAP FaR YR TE , LI O i R Fp 2k
1F R3S, ( continuous positive airway pressure, CPAP) |
JF R SR A S5 A 5 1 P () B R 4R OSAHS B
S b SR AKAE o

1 #REFE

1.1 AR eE s

24 H SD KEBEHLH 3 4H: 25 H4H ( unhandled control
group, UC) | & 4 [] Bk M Hit (4 ( chronic intermittent hypoxia
group, CIH ) 7148 1 ] i P4: ik 4805 &2 48 2 ( Removal of hypoxia
group, RH) 41 8 H, B8 Fagan'*' | TEEED 177 30 m L
CHE ST ] BRI AR B A Y, SR BT ], CIHD 1R RH 2H 4R
9: 00 ~17: 00 AR ER AR Y, SCHIART], M) ) BR B4 ACTE
HARARTMESZE R, B—EH N 60 s, B30 s ALK,
B 30 s 7oA RG0S S, B — R P8 XU P 178 R AR S i i
4% ~6% , SRIGHZHIE 2 21% , KRS KA il &4
FIBEME A 60% ~80% ' WA ILHFLE 4 A 4 FLE U 1) 5
Ja S d,UC 241 CTH ZH BEAT/K 2K 5 I 5, RH A S5 R AL
TFE(ZE)4 SR RE 5 d TR E Y4,
1.2 Morris /K 5 LI

YIRS S5, N Morris 7K 3K B 22 Geil 1 K BRLZS [R] 2%
SiCiLhe N, 5% D R BFA 1 J7 . D REAT S5 (place
navigation) : I 60 s P-4 B B 0AE K T - & A fia] (3 3hE
TR, escape latency) o, MR B 2T BB J) . (@78 MK
K5 (spatial probe) : IC5E K FRAE 2 min N IETKELIE, 43
SR H ARG BR P 8 3Rk B[] o5 R A Qi vk B ] 9 4
B EECT- B U, BV R B AS (] 3CAZ e
1.3 ARAHIE R

7RSI ES RS, FH 20% 24738 (10 ml/ke) ¥ 3h 40 R,
JeH1 200 ml e A5 B Az R K g BRIE, 1T 4% £ 5 R E
T, W, 5 EE TUR S ) R, B )8 30 wm, F T B 58 fil R A
JEAAGE . /NPT-GFAP HTR (BB 7823 | ) 2 1: 300
M, A AL BR 4% S-P9002 51 & (AL 5t A2 2 ) ) 1 W 5 44
1o DL PBS AR —HURBIPEXT IR . SR 5 IR (3 3R 18118 43 BT
ZGM Y i CA3 X GFAP )% %5 i {H (average optical
denstities, OD) ., & HE 3 5K A, BT R 2 ¥R, BT

B> 50% g By CA3 X, BUH S K fEAF 2 GFAP 9 OD A,
GFAP (135 St BIPEXT B R ¥ CA3 X1 OD fE . SZll{E s
EPEAEH AT 87 IE )6 %% {H ( corrected optical denstities, COD) ,
H1 COD fELEAT LB AN 34T o
1.4 &%itsxas

Bl Ll x + s 2o, SR SPSS 13,0 Ge it k4t 17 05 2243
#ro

2 HR

2.1 Morris 7KK 2 4K,

2.1.1 Morris /KB 2% ) RS (GENMRTITILER) 5HUcC 4
AH LG, ZEAS I ] A5, CTH ZH T RH 26 130k 30 v AR 00 44 I 1 446
CIH 21 #k38 P AR I i (P <0. 01, P <0. 05) ; BEZ I 5 1 HEA T,
UC 201 RH 21 (1 34k ik v AR 09 B W 45 463 (P < 0.05) 5 CIH 41 if
3 d kR AR B B AR (P >0.05) , WLk 1,

F1 3AXRRFHERHMLILER (s, v =5, n=8)

[iny ] UuC 4 CIH 2 RH 2
1R 41.39 +4.15 57.86 +3.33% 48.61 £3.30%
¥2 R 30.89 +5.29¢ 55.31 +3.82° 42.77 £3.228bc
ERIPN 24.70 +2.61¢ 51.35 +4.752 36.67 +2.512b¢
4K 21.03 £3.89¢ 44.06 £5.25% 30.91 +4. 142be
5K 18.93 +2.21¢ 41.25 +3.88%¢ 26.85 +3.91%¢

a: P<0.05,5 UC #42b4k; b: P<0.05,5 CIH 281 48;¢: P <
0.05,5%7 1 d i

2.1.2 Morris 7K 2K H 242 K 5t 5 UC A, CIH 447
RH 20 5807 & OB 5820, CTH 21 2880 4 o8 /0 s 4541
FE T H AR5 B3 A R o ARk A s 1) B 43 St - CIH 241
B UC HRBEW A (P<0.01), 1 RH 4% CIH 4 3] B3 £
(P<0.05) % UC {2 (P <0.05) . &2,

®2 3HAKRRIBIZEEANE (x+5,n=8)

e sk i H s DL
415 FRFAUH AT IR % )
uc 4 11.88 £2.23 48.60 +6.87
CIH 41 5.75+2.71° 32.35 +4.51b
RH 41 9.00 +2.45% 41.56 +5.56%

a: P<0.05,b: P<0.01, 5 UC 4ab& ;c: P<0.05,d;: P<0.01,
5 CIH 2arbéx

2.2 GFAP #yz2atb 4R

UC 4135 CA3 [X Py GFAP FH 1 4H i 240 Jifd Jot 422 o 2 €,
AREIN, SR BRI TR SR , S 20 i, T A R Boun s bk (&
1A) ;CIH 4175 5 CA3 [X N GFAP Rik# UC AW B £ K IR
P s B s S £ (K 1B) . RH 411 5 CA3
X GFAP Z&is# UC Al £ S8R EM L a iR (B 1C) , &
27 CA3 X GFAP £k /KRy L& s, CIH 44 17. 69 =
0.40 F1 RH 41 16.78 =0.21 GFAP FH#: =4 COD (¥ KF UC
24 15.44 +0.53(P <0.01) ;RH £ % COD {f%¢ CIH AT} 5, 2%
SR BEME(P<0.01),
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(A)

A:UC #8; B:CIH 41; C:RH 4
Bl BRAEREREASMAED CA3RMFRE (S-Px400)

3 itig

OSAHS J&— B UL 1) 12 1 R AR 505 , il H 5 3001
22 3)CALRE ST PR BRI TR A AR IS R T AE
FCHLH A T3V A o FRATT3E AT 2 3 P ) o e A
R BRUASLIRY , JORS 0 1 ] A 1 ke 4 D B A2 4R v R B
ML HE ST , LAdE 7R OSAHS H3 i 2 20z
B A AT REAIL I

ARSI BE FH Morris 7K 24 B 52 504G 0 12 1 ) B e e
SR U Th A (R 2 ) ICAZ B T IR . ARSI 2% R
R, TEENTAT 256, CTH 41K B o 1 25 315
HARRE T TR, 2= 2 68 )1 N ; RH 4li+
MRE S B, B4 UC 4125, 725 [ iR R 525
o, UC 4K BRI 6T £ 22010 T 7 6 T e R,
B2 6008 T CIH 445 RH 20 KB i 728
[HCIZBIIEER , X & 07 B AR B8 7= A2 1042, MOk B
AT T B R RRED % CIH 41 K FLZS [R) 7 7 i
MCRES 2 B ™ E A E, RH 400925 0] E AL ig 12 RE I A7
Frelcss AR UC 4, FROTIFSE 4R R 2 A RH
HAR R CICre AT, 5ENIMEFEIGIR
WEsEas Fm—a

GFAP 1775 T BLIE I o 40 A w2 9% 28 40 B 1
SRR A, VR BE R AN R USRI bR e . B IY
JB2 I 4 L 2 5 i 22 328 o 1 AR, 38 3 Ak 224 B8 A 28 fi
Jei) Bl %) 2 6 , e ORI 15 8 e 2 5 fll [ R 1) ot 28 388 Jo
(), DAORAIE 5 fi £ 38 P BEURR: , A £ 2 om0 1 ) 52
B, GFAP B 78 Ak m] 52 0 2 i vl 384 | 2 4 HE Xl
A5 BV R, BRI R 2 ST e FR L AR
Y45 R B R GFAP 7 CIH 4 K U D) CA3 X k%
UC 4B 278, RH 410 T CIH 41 f1 UC 4l fh), ¥t
AP b e [ B ke 4R T B 1 K BRI 5 CA3 XL TR I o
YU S AL, A0 K B 28R 2 FIE K ] RES |
G SR IR RIS L, 5 Wt 25 27 4 1 5 R 5 fh 0 v

PEME R B~ T ICIC I RE TR 24 4 i, RH 41
R By CA3 XA i o 200 e e A R Dz, 22
AT IE W M2 21 2 14 1 T 0 5% fk PO A4 22 114 52 )
Ik, AT B R B 7 S AZ N RE TR MK A . X L4
345 Morris 7K 2K E SRR 25 R — 2

£ LTI 18 P TR B i 4 ) 51k R I T 4 i
AL, BEMTRZ 0 5 fuln] 2844, S BOK R > ic 12 o ag
TR, B AR IR RE T g o AN, K
SUItE Pk Tl i S 5 S B2 e B A AR 25 A g Bl e
A HEJE OSAHS B~ i LI BE T R T 2 HLH 2
—o DA, X OSAHS B3, BB ik o dofe S DU 76 B 45
SRR D TR TR SR . ez e
AR PR B 2E
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