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W OZE. HNY Wi e (vascular dementia , VD) K B i 26 I7 5 B4R B2 )2 (piriform cortex, Pir) #1488 & 4
K HERI 0 J7id SD MM BUAE K B3 1E H 4l M SRR 2 (VD 41) | I8 M g R s R 4EIRY7 4 (HBO 4 &5 R
FURYT 10 d) 41 10 H, CT FEHE BUGHE AR KN 45 20 K B Pir X JR5#B ik 1 37t f% ( regional cerebral blood flow, rCBF) | Ja##f i
1fiL 2518 (regional cerebral blood volume, rCBV ) FlI3F4 38 i B} [6] ( mean transit time, MTT) , 258 48 & o ke K B2 2 0123
fig, RBEL AL F AR5 Pir X Nestin J¢ doublecortin( DCX) Rk 1E ML, &5 VD 4IB01EH 41K [ Pir X CBF T [, CBV 34
JI,MTT #EK: s HBO 414 VD 4 Pir [X CBF L7}, " CBV TR, MTT 455 ; HBO 41 Pir X CBF ,CBV \MTT &85 1EH 41 #
It 3 Pir X Nestin FHPEZH M 3= 2 T layer 1T il layer I, BHMEFEIAGTRE . HBO 4H > VD 4H > IE# 40 ; Pir [X DCX BHM: 40 i %,
ZAR, EBAL TR (of) MR (af) Z (6] layer I, BHPEZGARIE  IEH 41 > HBO 41 > VD 41; HBO 41 27t 4 AAR L3R
(49.5+9.3) %% VD 41(27.5 £7.9) % B3 H = (P <0.01); VD 41 K R AAR FLF (27.5 £7.9)% B FHK T 1F % 41
(87.5+7.9)% (P <0.01) ., &5 EHELVAITREEEEE VD KEINAIDIRERE AT T2 Pir X AR 22 K 2E 1 AT 58 A ) 4
JEITIRE VD KRR Pir IX MR A 6 .
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Neurogenesis and blood supply in piriform cortex in vascular dementia rats after

hyperbaric oxygen therapy
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Abstract. Objective To explore the neurogenesis and blood supply in the piriform cortex of rat with
vascular dementia after hyperbaric oxygen therapy. Methods SD male rats (at the age of 2 months) were
inflicted by permanent ligation of bilateral carotid arteries (2VO). In 30 d after the surgery, the animals having
a percentage less than 60% in active avoidance response ( AAR) in shuttle box testing were identified as
suffering from vascular dementia (VD). Twenty VD rats were divided randomly into 2 groups: VD group and
hyperbaric oxygen group [ HBO group, in a tank of 95% oxygen under a pressure of 2.02 x 10° Pa (2ATA) ,
120 min/d, for 10 d]. Another 10 normal rats served as control. In 10 d after the treatment, all rats undertook
shuttle box testing for their ability of learning and memory. Their regional cerebral blood flow (tCBF) , regional
cerebral blood volume (rCBV) and mean transit time ( MTT) in the piriform cortex were measured by CT
perfusion imaging. The expressions of Nestin and doublecortin ( DCX) in the piriform cortex were detected by
immunohistochemical staining. Results There was significant difference in AAR rate of shuttle box testing
between HBO group and VD group [ (49.5+9.3)% vs (27.5£7.9)% , P <0.01]; Significant difference
was also seen in AAR rate between VD group and NC group [ (87.5£7.9)% , P <0.01]. In VD group, the
rCBF was declined, rCBV elevated, and MTT was delayed in comparison with the normal control. While
hyperbaric oxygen therapy improved rCBF, decreased rCBV, and shortened MTT compared with VD group. The
values of rfCBF, rCBV and MTT in HBO group were close to those in normal control. In the piriform cortex,
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Nestin * cells mostly located in the layer [l and layer Il , and the intensity of positive cells was HBO group >

VD group > normal control; DCX* cells were arrayed as a belt mostly in the layer Il between amygdaline

fissure (af) to rhinal fissure (rf). Conclusion HBO therapy enhances the ability of learning and memory and

promotes neurogenesis in the piriform cortex of VD adult rats,
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2 A% SD HMEPERER 50 H {4 & 200 ~250 g, 5 = ZE R
TAF R IR B2 [ BT SR AR 7 197 55 56 3 9 Co R 43 5 b i 2 o
SEIRFE FR G0t O =R B KSR R B I B B R A MR 5 9T 5 L
FEEMR RS N £ O—BF5E T il i 1 S
ILRIER AR, 85 YLCO. 5/1A #Y; %[5 GE A ) 4: 7= Light-
Speed 64 ZUZiE CT #1; Nestin — 411 F 2RI H 484 7], DCX
(doublecortin) —#; g 1 ABCAM /%] ; SABC % 5 20 b3 57 &
M DAB & 5 &3 B A R & A A R A
1.2 Fi&k
12,1 A PEROR R BRBCRLHIME SRR SR Bl k7 A
PESEHL(2-VO 35) Hils VD shim™ . FR[HEAT SR A
G ESEING T 8K 2 e FARJE 30 d, SR FH A w9 ol 89 2
MRS R G0 6 I K BN Th g, 3 50 [0 38k S (AAR FER) <
60% A4,

1.2.2 SE4reH S RIEH A PRI 4L (VD 41) A
B R EEY T4 (HBO 4H) o MRS 30 d, VD RER
HZE R RGN AR, DRk AR & 2 MFR R R 20 1, 4
4 VD 411 HBO &4, 441 10 K. HBO £H i RV i 15 S SR )T
10 d, IEH 4 (n=10) 1 VD AT H ERIBIT. 10d 53 41
S — [FEA T SRR, CT 1 iR A, A AR UM FH T4
RE LA

1.2.3 HBOAFELIRITHE  HENESKES2.02 x
10° Pa(2ATA) , B S E >95% ,120 min/¥K (FHE 15 min, 4
JE 90 min, %15 min) 1 W/d, EEEY7 10 d,

12,4 FWAENETE SEXEET FRALERES
B TEH S s, Bl 10 s, B R SO mA, BRIR SR G
AP 1 min, R EZE 20 YOG EAEI o K BREXT SEIRIELET )
PN 5E R 25 4% s AE F) 35 3l [l 38F 2 v (active avoidance response,
AAR) . SEEG R R 2= S iR RE T DL SE AL AAR IR ER S T
UERE(20 1) (W LM (AAR HR) A0FR
1.2.5 CT H#EARMEG S W REMIE WE A B)E
B IbIE ST LU S BR T3 IR B, 1SR EE 0.2 ml/s, @& 2 ml,
454 B K 80 kV, & HL i 100 mA, 4H [§ 512 x 512, FOV
9.6 cm, /22 1.25 mm, FHIFH] 50 s, JFEIREIEAE AW4. 2P T
YE3h BRI Perfusion3 B AF AT BIRAL L, 7245 Pir hly X4
P 2 A AFE /N (2 mm® ) [ W80 2438% X (region of interest,
ROL) , 4353 0 % . 5y 358 v 1L 7% & ( regional cerebral blood flow,
rCBF) | Jayii i i % 2 ( regional cerebral blood volume, rCBV) Al
S35 3R] ( mean  transit time, MTT) |, 3128 H 41 & ZLIK | )2
452 RO ARG G- F-2{H
1.2.6  KEWKNHS e fbge e WHURRIE & e Uk )
B e A B . DCX R T KR U ) g 6 [ BEEAF b, 1R
DCX FRPEA AR Cal) 22 ], KR D) 7 7 J& 20 wm, DCX —$i ik
1:1 000; Nestin SR A 5] 7 e 4 ( GETE47-4b k75 Nestin B 14 2
M) AR )R 4 wm, BEIE S, Nestin —HTHkEE 1:50,,
1.2.7 A4k 5B (10 x40) FHHECR R Pir
X DCX BHPEANAE S, A BbRA T4 6 skl R, U4, i1
B EAMSE YA 5 7F Pir X 28 T4 2R 8 A% 0 KIS A5 88 T 3T
B4 A ANHBNEF P Nestin BH2E40 I EL, BOF- 3448, 75 2] 54>
FRETF N Nestin B 20 M %5, 45 B bR 43148 6 5k 40 7 BUOT- 4 4E
AR 2 5kP1 2 /D AH IR 100 um
1.3 “%itsxaE

BRI 5 427 R SPSS 13.0 Ge3 BP9 5%
TR R R 5 225047 .
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2.1 BUAXAFTHREEELR

HBO 4 ZE R4 AAR LL3[(49.5+9.3)% 15 VD 4
[(27.5+7.9)% | B2 E (P <0.01); VD 41 KR AAR H%
BT IE#4(87.5+7.9)% (P <0.01);3 4] AAR 3%,
EH 40 >HBO 21 > VD 41,
2.2 &K RCT#ZmAEmE Pir R it b

VD ZH % 1F % 41 K B Pir [X CBF F [, CBV #4711, MTT %E
& ;HBO #41# VD 4 Pir X CBF |-}, /¥ CBV F &, MTT 45
Ji ;HBO 4 Pir [X CBF ,CBV MTT {8425 F1E % 4,2 4E TG
BEXER(P>0.05,%1),
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F1 BAXR CT EERGKN Pir RIMHER (3 s)

% CBF(ml-min~!-100 g~") CBV(ml/100 g) MTT(/s)
IEH 179.76 +19.37 5.869 +1.279 2.026 0.027
VD 4 139.46 +14. 822 8.963 +1.862°  2.848 +0.813*
HBO 21 175.42 +£22.95" 6.038 £1.123> 2,238 +0.241"

a:P<0.01, 5 B4 410k

2.3 A KKK EE DCX bk fm i &k
KM 7R DCX BHM: A0 A =200 T of A2 af
Z A BLAR B2 JZ layer T ( superficial cellular layer) , ﬁk%%ﬂko
DCX FHAEARAE A5 A, KR 5373045 T layer I ¢ U5 Av 1= ¢
— A, FBAE T of F af Z 1] layer I = ﬁ‘Z—ﬁ‘ﬁJjWﬁo
FREET AR, B 20 B D nRBLLL LT R, AR A
PR, 8 2 A 2L R A7 A7 7 /D B PR 2 . T 20
DCX FHPEAN k4 HBO 20 A1 VD 42, FHPER KR E, FHE
20 AT B 22 RS B RS () 2, 2 fih ) A L 2186 VD 2 DCX
PHPERCAR B /D Bl /D, HOBH PRS0 (il 5220 0, E LA
(i) 2 (8] A AH 53856 HBO 21 DCX. FH M 40 Jift 2 3k 1 L A+
IEF YL VD 422 (8], 3 4R BB M4 B b4, IEF 4 >
HBO 21 > VD 4 (& 1,%2).
2.4 BR AR ZE Nestin [H1 20 0 F ik oL
KU IR A WL, Nestin BF: 40 i 32 224 F 31K 52 )2
layer I A1 layer Il ( deep cellular layer) , 7& layer T BH I 40 g 35 3k
SR AL, M AEBUIR B2 JZ layer T (plexiform layer) JLP-oR ULEH 1 2
F o ERAE MR BH A 0 L 2, SRR 0 BB ES , iR A (2 —ql
R EHmFER BRI Z 0] 3 FIE AR Nestin FH 40

b:P<0.01,5 VD bz

A, EFa

Fak2m e %, HEF) R A K, 42 T layer [ ; B: VD 4

M, G TGN IR 3 B a B SR SL Y 41 0N, PR
IR, RHOIRFE A T AN b 7 B B R A g A, FHPE R A
SRR AR PHMEN 1 ~2 DM ERIGE T ¢ B, midE A, FH
PEFRIRE , A0 M, BH PR AL 20 2 i 0 v SR 1 % 3 4 i I
HBO ALK Bz J2 11 W45 2 RFAF Pk 1Y a 70 BH P 40 i A K 2 b A2
Y (& 2C) . VD ZLn] Ui b 70 B A 40 i Fn 2 B e B PH
A 2B) o IEHR ] LK o 7 BRI A b A 4i i
(EI2A) o 5350, A B ALK I 2 5 2 1 Nestin BHPE 40
Fak AL b RIAHAE Y R WAENER) a BYPHMEARML, 3 41K
SUPH P40 Mo B b, HBO 4 > VD 41 > IEW4H (£ 2)

*2
4L
1WA
VD
HBO 4

EHKXE Pir X DCX #1 Nestin PR RIEER (2 +5)
DCX BRMEARIEL (4> 0 Pir X)) Nestin FEAEARMIEL(A/ A5 BT )
36.56 +2.83 39.77 +4.06
9.94 +2.10° 50.98 +3.59°
20.74 £2.86% 70.31 +5.67%

a:P<0.01,5 E%41k4; b:P<0.01,5 VD Zrbiz
3 itig
Nestin J2AFFEAZE T4 ML 22 AR 10 . AR SEES
WMo & Pir X 2 /DAF7E 3 MORFIE Y Nestin FHE
Y, 3 FRANMEBH M FRIN R AN B 2 R K, he
S BICf 25 1 AH 6 3 i 55 o34k B AR B AR AR Ak

a B Nestin [FF{ 2 it £Q 2 57 303 (0000 A 1) 22 2
A /N T 22, PHAE G IR, PO RIS T o B
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Nestin [ 40 AR 22 b 431 5 e 300 110 dfr 2 AL 4 e
YU T 2D, BE A G o 1 TSR] , 2 22 SRR IR SE Al it %
ik ;b 7 Nestin FHPE: 40 oA 0 fb Ak F a BUFT ¢ B2
[ P P 22 REL A0 B, 200 L B RN P e o i 3 v 2
RERRF R T MR, PR 4% SIE 52 Nestin A
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TR X1 I A A R A A 22 A0 Nestin 63K
SRAL, ARSI EE AW S SIS Ao AR R I
BUIR K22 Nestin [ 40 Jifg #5235 1% B0 : HBO 4 > VD
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MR 20k, AR AR K o X130 A I % 4 b 8 40 446 4
D H R AN D PR PR RN TS BORIR L, 410
MR . VD 2H PH A 200 i 50 rh 45 B 3 ko B o
4 ,b BITHMEAn e 22, b RUAHN g any 25 2 i & 2, 40
Marp /N, VD 41 205 50 HBO 4R IE % 412
] o DI VD ZH (0 #2240 16 450 1E 4 58 1T 4
HBO 2055, 5 I B L5 0 28 40 B i 186 51 185 5%, HBO
IR IE— 2R TS M T A, B2, VD
J5 1 240 B B 5 i, HBO 3597 VD J5 #h 2 41 i
HEBE O

DCX J& 75 1 A% Al o4k i (1) 4 48 56 b e 3k 1) — F
AR B, R BRI TEIT R T 5 o 2 o0 i A AT
Sl AR R a2 e g B, EEMAE 4
ANPRZE S A ARG X e s 2R X S i R 1B W i A%
W RER, TR A R FRIA . BT DCX #Z
HFmha kA T REA M arss . BRI
BRI B A A B ARG, R A T Y
Tt 22 BT A 0 LR S 22 A G, 51 5 0 B 9 28
KA BrdU 1 HAt s 2 JChRiC 9 BUAR AT LA #5K
AT BT SR S, BIFSEAIE 52 . DCX AT DL SE R
il 2 A B K e AR 58 B AR Ak, SR 5T ph 2 R A
B BT B ARSI & B VD 4B IE 4L Pir X
DCX FHMERCE /D, & A, Bl A sg ik, FH
PEBCR D PEIA VD KB Pir X A28 %K A 52 2030, B
21 it 2 A /0 7 . T 40 R 1 s 28 96 7 1) o4k %
FIPNH] , 2 8] 32 B /D T RE R Pir X 4 22 S0 I gAY
%3 HBO 4H%: VD 41 Pir KM S L, R £
K, Ao A S B &, X B A & e 23R U7 RE W fe F
Pir [X 4128 % A, I T BE LA Pir KA 220 D16

FH T Pir X523 [l DA HT D) B AH O, 1 00045 14 i O AR
P FEZ R IR ZS A ANCAZ I BE T e BcFRATT 4
AP R AR T e 5 Pir K2 & A2 B HIAG
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ST A A3 5, 55— 7 T R 19 5 Pir DXL {3t
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THOL2E . W T IN I F ShEr 46 D) aE LAFS P Fh i
RFS, VD KB Pir X485 &7 5K, R dB 25 |35 fin . A<
SCE 4 L R HBO 2H %8 VD 2 Pir X Jm 3 1 37 42 |
T, V-H4 38 3k s 1) 4 5, Jmy 3 1 7% & F B¢, CBF ,CBV |
MTT £AB L T IEH 4. XU & R A3RY7 VD R
Pir DX IR G 75 21 2l 35, 6 v RE A% HBO 4 KB
Pir K2 KA A 5, [A AT HBO @Y7 4L KB Pir X A7
T B 8 145 8] L 45 2 R AR PE AR R 0T RY BT AE R a
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