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[# ZE] B# HTEER(HBO)WRITR B-TEMFERE [ (AB)25-35 ArSUbl b /K PR IEBR% (AD) 51
KEGAHFNCIZ I e B As B G Db oo T IB SRR, ik BEBUEHE A It Sprague Dawley
(SD) KB 48 H & BENIENFFRIE N IEF X B BT AR A AL F1 HBO JRYT 4L, B4 12 H, IEH X
HAMUAEAT LB, HARHKRBA T 10% KA HEE (4 ml) B8 STRREE, 8T AR 4R BTG D45 w
A PR K AR B (CBEAUZ A HBO JAY7 AL ) B Sh i 5 wl A9 AB25-35 il #4511 AD K BRI R AR, Hids
WG RV R BN BTG YT A0 38 HBO YRy 41 R B 2 Ji S, % HBO J&Y7 , B H 1 3X,10d i 1 4>
JrRE, R E 3 d, 362 7R, SRS Morris 7KK B 1 WLEE 45 41K B 2S [EAZ E 7 AU BC2S , TUNEL e i 58
TR AP 2 TR T I R CAR  [R] B ARSI i o 4 SR T A DG B ] Bel-2 il Bax B9 mRNA R H R IR B,
SR OKEEILE 5 R 6 K HBO JRY7 4K B #bBE R SRR A LB B A0 [ (33.4 £4.5)s
F(48.1+2.7)s,(20.8 £1.7)s H(40.5 £1.9)s,P <0.05] , a5 [A3F R 52860 tF HBO YA P4 K BUE R & i fe
SR 1) S 2 [T I YRR AR B 2H 10 04 N [ (35.8 £5.6) % L (21.1 £3.8)% , (4.8 1. 1) KL
(3.1£1.2)¥K,P<0.05], TUNEL Jetorf fSERIZH 1 S o0 rp A% 2 BAR IR TR S 2 1T HBO JRY7
I DB T S 20T, W SR TSI B HBO IEYT AL Bel2 mRNA AR H MR ILE Z 5T
BERIZH (P <0.05) , 3 Bax mRNA I (1925 WAH R HIREAIK . 4538 HBO mREIE T HI AB25-35 5 S M1k
D Z LR T N AD KRR A AR IZ 8T .
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[ Abstract] Objective To explore the possible protective effect of hyperbaric oxygen (HBO) on cogni-
tive deficits induced by amyloid B25-35 ( AB25-35) and neuronal apoptosis in the hippocampi of rats with
Alzheimer's disease (AD). Methods The animal AD model was established in 24 Sprague-Dawley rats by
bilateral hippocampal injection of AB25-35. Twelve rats were injected with normal saline as controls, and anoth-
er 12 served as normal controls. After the injection, the model rats were further divided into a model group and
a treatment group. All the rats were housed with normal feeding for 2 weeks and then those in the treatment
groups received a total of 2 courses of HBO treatment ( 10 days each with an interval of 3 days in between). The
other groups were left with no treatment. After the treatment, the rats’ learning and memory ability were tested u-
sing Morris” water maze test, and any neuronal changes were observed using TUNEL staining. The expression of
mRNA and Bel-2 and Bax proteins in the hippocampus were detected using a RT-PCR and Western blotting.
Results HBO significantly improved the learning and memory impairment and alleviated neuronal apoptosis in
the hippocampus compared against the control group. In addition, HBO treatment significantly increased the
mRNA and protein expression of Bel-2 and down-regulated the expression of Bax. Conclusion HBO treatment
can prevent learning and memory impairment induced by AB25-35 peptides, which might be mediated by inhibi-
ting neuronal apoptosis in the hippocampus.
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BA] SR PR 16 R ( Alzheimer’s disease , AD) f2&—Fh i
HEVER IS PHEIR AT PRI 2 BRI | Hoph 280 L2
MEEE B-TE M AE R I (amyloid B-protein, AR ) FA it
JE UL BRI i 28 0T 1 4 48 45 ( neuro-fibrillary tangles,
NFTs)' . AD HE I R 2R B R D i 12 2 g AR W
AL, B AR AT HEROR |, JR R A R 2R
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HA 5 AR &K A R RE i 240 M 75 1 i — /I Ik B
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155 548 (hyperbaric oxygen, HBO) J&¥7 1] A S 1l
FEEAE S R A AR5 > FE B3 PE AR 13 7 97
REEEMAGIERY . BRI HBO JRY7 Al g S
18 3 TG PE 4R (reactive oxygen species, ROS) BYTE Y,
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WA BT . RNA 32BUXH &  RT-PCR i,
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TR 1] £« 1 Xk BE L AN AT ART Ab B BT 5%

HABHAKBLA T 10% KA EEE (4 ml) 1810 TE SRR
P, K R R LA AT (A7 -5 00 P B 7K P T (361 52 5 il 57 A4 o7
AL FTRS A8 s R T AR DI Mk | Vo T v
LA em ATV, Ik, S BRI, SRR
IR PET i 0 X LA ¥ T R A 6 R I O A TR
3mm(A= -3 mm), M5 2 mm(L =2 mm;R =
2mm) , 3 mm(H =3 mm) . REGEETEERALFTAL,
FH5 wl fofcie v O 4% 1 B m LA SR SRR R N
3 mm, PR RN SES S wl AERERK &
B B (BEAY LA HBO IR 4 ) BRI S 5 5l 1)
AB25-35 il fE AD LA K B, 512 iF &, 3 55 6 )
5 min, B4 5 min, Z121R R R B, 45 A
R, 2% 3 d R 5 B 2 B Ik BARLZE KRR
RN , A UG Y7 AR B HBO JR7 A KR T
AB25-35 {4t 2 JiJ54T HBO JRyF A3,

= HBO JAJT )Tk

HBO J& 97 J5 % 5k H & F HBO #t ( L ¥ =,
SHC3200-8500 #1) | 45F 2 ATA(1 ATA =100 kPa) 4fi
S, IR FNE E 4% 15 min, B2 30 min, W 48 B ] 36
60 min, & H 1 %,10 d R 1 Y7, REKE 3 d, 3t
2T R

DU Morris 7K 2K B S 46

K Morris 7K 28 B 32 W2 45 21 K B 28 ] 0 42 g
JIMECAE . HBO V89T 45 5, 43 0l %) 45 40 K AT
Morris 7K 2K B Kzl . Morris 7K 2K & [FJE , 25> 4 %
FRCT IO ANV, B4R 160 em, 7K [ %R & 40 em,
FEHEALS om, BT T BdO, mE T K F
2 em, KIRAREF 23 ~25 C ., SCIRAE B (M) IR 45 rh it
A7, R pd /D 7 e K kT G s, e K ks T AT
G PRt BE SRR 10, 4 A R RO ZK S, e s T
SE I B R LT ) T BE DA 2 S K L4 S A K Tt
05 KR AUK 21 3% 2K R Bl - 65 9 36 7 1 H
Jir e sk 1] R ik 3k 78 AR 1 (escape latency ) Sz HLiiE ik i
B RBARBE G5 L HAET & iy 10s, &FA
KJG 90 s KA REFR 2 & , WPk H A Mok 5]
FRFA E L IEE 10 s(ZRESHEM 90 ) , AR5
HEAT TN — R, B H KB 2 S ATK S 4 A
At A 1 RNk, 2 Wil 2k Z 1A (A1 Bg 30 s, 4L 6 d,
87 R, T A RER LR, A E &, R K
SRR G2 B2 TR IO SRR, iE SR LA 90 s NTEZ IR 1
(JFF- 6 PrE S B ) Y vk A0 it 1) o B Asf 1) B9 7 49 kb %
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5 FH I [ 72 W 500 ml 12 v [ 2, B 25 i as , U
SR LH AT, LA ] v [ 48 h s, [ AT
BT A5 1) J5 BB 2 ~ 4 mm, B RLBEK, A7 S AL A i
SERYI R , VIR 5 o, W RLBEAS , 4T TUNEL %4
o, HLAP R WA Ui B 5 AR5 55 N ISRl 48
TCHIE SRR

75 RT-PCR H1 Western Blot 6l J Bl i 2 4H 21
Bel-2 1 Bax mRNA 245 [ 2815

KR EMEALE G, HHR R KR (n=6,84)
G TR e | Ak B DI RO , R S Ve A 4 AR
A7, AT, B — e il A1 21, 2 Bl 7] & i B
FUEFT S RNA $2H, & RNA $25US , 7€ 260 nm 4b
I B I 2 RNA ¥k B 33 &% S FI PCR A0 B 3%
P FEUL I B kAT ERE . PCR W 51 H 30 °F ; Bel-
2 [ 5'-GGCATCTTCTCCTTCCAG-3"; FiiF51 4 5'-
ATCCCAGCCTCCGTTAT-3', Bax il 5'-CATCCAG-
GATCGAGCAGAG-3"; F Ui 51 ¥ 5'-GAGGACTC-
CAGCCACAAAG-3', GAPDH I i 5'-TTGCCCTCT-
TCTACTTTGC-3"; F i 51 ¥ 5'-AGCCTTGACTGTGC-
CATT-3, KW A&AFANTF . WA PE 95 °C,5 min, 1 1F
F£;95 C 55,55 C 305,72 °C 30 5,40 DMEH .
5JE , PCR P20 28 3% B g Wi e e b i vk, AL
CEEYAD ERAMETF ML Tmage) 3XA4 43 B A X

B — 5 e U T 4 205 BEGR 1 I B ik T B R
M, AN SR 500 s 24 BSA FE FH5R &l 5
BB AR J5 #EFT Western blot 2047, LA 15% SDS BA
TR EE RS LUK o0 2, TR VL G F8 2 PVDF i,
FIRFHBRG AE5 5 1 h J5 2 900 A —3¢ ( Bel-2,

Bax 1 GAPDH , ¥y 1:1000 i B¢) ,4 CFH %, 4
TRV R TH(1:5000 T BE) EIEMEE 1 h, 1k
KRR A, X LKA, GAPDH fER NS, 52
WEAE S5 K,

£ Gtk

i SPSS 17. 0 WiGe it kiAo it22 53, $&
PELA(x +5) FRn, 7E Morris 7K 2B 45 21 ] LR
FHEE S I 1Y 77 22501 (ANOVA) |, HA R AR £ )7
Z43HT, P <0.05INAZERAGITFE L,

# X
— HBO ¥ 77 XA B2 0]~ ~) FICAZ B 1Y

Al

2 BRI o S T 1) A T T 46
HAEE 5 KA 6 K HBO 1677 41 1k e 78 R 1) 5 4
HIZH A BB 400 (33.4 +4.5)s [1(48.1 £2.7) s,
(20.8 £1.7)s 1(40.5+1.9)s,P <0.05] ,{H51EH
YRR AR FARA LR, 2R EHEITFEL(P >
0.05), FEWLFE 1,

K BTk B 2 0] L, 22 I g it
B (P>0.05) , NI HERR T iz sh it 5 | e 1 iR 22
W2,

TESS 7 RIS [AHRZR LS 1 HBO 1697 4H7E )5
BB BT R E 2 LR (35.8 £5.6) % , SELAY
H(21.1 £3.8)% Wi, ZRAFIT¥#E XL (P <
0.05) ; H HBO JGY7 41K B2 3 JRF- & A v B B I
B TR (P <0.05) ;1 HBO V&I 741 5 1F % % IR0
FBETF AR LI, Z R TFEI#=E L (P >0.05),
TENLFE3,

RT1 AWK EIE Morris ZH B S0 P A REREERIRIT LA (s, 5 +5)

ZH 5 K E RPN EVPN ERIPN ENR %S5 K %6 K
1E X RRAL 12 85.3+4.6 63.3 £3.3 57.3 £3.7 47.5+3.4 27.7 £2.9° 16.7 +1.6°
BFARA 12 82.8+2.8 61.4 +10.5 58.5+5.1 43.9 2.9 28.9 £4.7" 17.9 £2.1*
PRI 12 85.3 +4.3 82.1+2.9 66.5+5.3 58.1+7.6 48.1+2.7 40.5+1.9
HBO JAJ7 4 12 82.1+2.2 70.3 +4.3 61.6+4.5 53.5+7.1 33.4 £4.5" 20.8 £1.7¢

T SRR A, *P <0.05

T2 ASHIEKEIE Morris KA E SLHE H 1T IEHGEE (em/s, x +5)

ZH 5 K E BN EVPN ERIPN HaxR %S5 K %6 K
E ) R ZH 12 24.1+3.5 22.2 5.1 24.8+2.7 23.2 6.3 25.2+5.6 24.3+2.9
BFARA 12 23.2+2.3 24.6 £3.6 27.9 5.4 25.9 5.1 26.2 £6.3 25.3 6.2
TR 12 22.7 £4.2 25.6 £4.6 26.3 £6.2 22.9 +4.8 26.7 £2.8 26.7 £5.8
HBO JAJ7 4 12 23.5+4.6 23.8+5.6 26.6+5.8 22.1+3.5 22.7£4.9 22.1+3.9




- 10 - AR T BE AR 5 AR Zik 2014 4F 1 4 36 4555 1

Chin J Phys Med Rehabil, January 2014, Vol.36, No. 1

3 FARBRIESFEFERLE P NS (£ +5)
FSE& SiL] B4
43 aw ERET R
IEH T RR A 12 43.2 £5.1* 5.7+1.5%
FARA 12 41.6 +4.6° 5.6+1.3*
TRAIZH 12 21.1+3.8 3.1+1.2
HBO JAI7 4 12 35.8+5.6" 4.8+1.1*

VE . SR L, P <0. 05
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