516 % 55 10 0] P E SRR E Vol.16 No.10
2014 4F 10 Chin J Contemp Pediatr Oct. 2014

doi: 10.7499/j.issn.1008-8830.2014.10.018
I - B
% CLJMS2 1 U1 % 3 7 K Bl S i
it 03 s A3 L8 A 1k 11535

MARE AR REEZ FEE ZWK
(PR FREZERILE, g iV 410013)

[FE] HH UEHSEEOERH S (HIBD ) A K R ) iR R AR b (TH ) 93k Mgk &
FEAT AL R Z B (DA ) SZUREEHUR T B s B B RE T s . 3% 8% 120 X7 HiY (P7) SD
KENIEHE XTI . F AL . HIBD 21 % HIBD+DA ZIEHIHIA . Rice BeHIfE HIBD 8 FARHATAH
MRS, EATEEFLARE LT ; HIBD+DA Z AP A e B aT A T 5 DA Z 43P0, H
AU T B R B AR K R W VE ST . 414 T P14, P21 &% P28 (n=10) #1742 17347 (EPM ) SCIbfei 2
VI BEREA TR SN SRl L7y i D e HOR i B T TH B %5k, 455 P21 & P28 i) HIBD 4T 584
Aff] (OT ) BV R B 3 E H X HRAL . AR 41 &% HIBD+DAR 0345 (P<0.05) , H HIBD+DAR 41 OT
RAFHE X IR B (P<0.05) o P14, P21 K P28 i HIBD 24 5 HIBD+DAR 2H TH 7K-FEHE T 1E 3 % IR 2H M (R T
A4, H HIBD 41X F HIBD+DAR 41 (P<0.05) . £i& W4T DA ZIES5 P BEXSE HIDB X F 42
JERAT NI R VR RE R 2 R R Son it . [ FEIEHRILAIZE, 2014, 16 (10) : 1045-1050 ]
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Impact of dopamine receptor modulation on reduced anxiety-like behavior in
neonatal rats after hypoxic-ischemic brain damage

TAO Hui-Kang, TANG Qin, DAI Jin-Jin, LI Yuan-Yuan, HEI Ming-Yan. Department of Pediatrics, Third Xiangya
Hospital of Central South University, Changsha 410013, China (Hei M-Y, Email: heiming yan@aliyun.com)

Abstract: Objective  To observe the long-term changes in anxiety-like behavior and tyrosine hydroxylase
(TH) expression in the substantia nigra (SN) after hypoxic-ischemic brain damage (HIBD) in a neonatal rat model and
to further explore the relationship between dopamine (DA) level and long-term anxiety-like behavior using the DA
receptor (DAR) antagonist. Methods  Seven-day-old (P7) neonatal Sprague-Dawley (SD) rats were randomized into
normal control, sham-operated, HIBD and HIBD+DAR antagonist groups. HIBD model was prepared by ligating the
right common carotid artery and 8% hypoxia exposure. The rats in the sham-operated group were sham-operated and
were not subjected to right common carotid artery ligation and hypoxia exposure. The DAR antagonist was injected
intraperitoneally before and after inducing HIBD. The same amount of normal saline was given to the other three
groups as a control. Anxiety-like behavior was evaluated by elevated plus maze test, and TH expression in the SN was
measured by immunohistochemistry on P14, P21, and P28. Results On P21 and P28, the time spent in the open arms
and the percentage of open arms entries in the HIBD group were significantly increased compared with those in the
normal control, sham-operated and HIBD+DAR antagonist groups (P<0.05); in addition, the HIBD+DAR antagonist
group showed a significantly longer time spent in the open arms than the normal control group (P<0.05). On P14, P21,
and P28, TH expression in the HIBD and HIBD+DAR antagonist groups was significantly lower than that in the normal
control and sham-operated groups, and TH level in the HIBD group was significantly lower than that in the HIBD+DAR
antagonist group (P<0.05). Conclusions DAR antagonist allows the restoration of anxiety-like behavior and alleviates
the damage to dopaminergic neurons in SD rats after HIBD. [Chin J Contemp Pediatr, 2014, 16(10): 1045-1050]
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A L ik S8 Bk i P il S (hypoxic-ischemic
encephalopathy, HIE ) J&35 45 F [l = W = B 5 ER
P53 B8 A AR I A D BT 4 i B R A
JUBGH A, JEn R4 JLBET: MM & R G L B R
T 2R Y I PRF5E & B HIE vl il )L 3578
AU W AR — RS T AR P,
HAT N BERS ICIC B R R 2 S AT e, R
AR IR ENAT Ry / FEIEREAT R B, St o
CL RS AR R AR I PN 5475 ( hypoxic-ischemic
brain damage, HIBD ) 7] 2K BU7EH H YA £ E
2T R I FIEH KR,

Z I ( dopamine, DA ) J& 1 HX #l 482 2R 4 1)
— PR , FEAFAE T R (substantia
nigra, SN ) FSCRR T, % 202 AL g (tyroxine
hydroxylase, TH ) J& DA £ i OB 1Y BIR 3 il
TH )R 0T DL 2 e g ph 2e i Diee ® A
WSS /R R B 2 3R T B 5 SN R DA UK
P SRR R OCER 1, AR A5 6 B HIBD W]
F2OHE Sprague-Dawley (SD ) KETE 14~28 d 11
[B] TH 7E SN i 35980 ™, {HX] T HIBD J5 K i
HRBEIETNNE 2SS DA K BUEAATE
IRHR i TCUEE o ASBIFFEN FHB A K B HIBD A8,
WEE HIBD K B A £ 84T M i85 1k, Jfidad DA
SEARSEHUR B9 T HOREES DA ZKF- 122 % HIBD
R BRSS9 5 AT A 118 SE e FHRH G AT REAIL A

1 #MRERZE

1.1 EI#FHEKXR HIBD =

faEEHAE 7 Hity (P7) 15759 SD KL 120 2,
K 10~16 g, HI TR R = B B 5 4 52 40
At BEHLO M IEH XA . R4 . HIBD 41,
HIBD+DA ZRFEPUHIA 4 4., R B 14
K (P14) . %521 K (P21) FI%5 28 K (P28) 43
R 3N (n=10) o % Rice ¥ #l fE HIBD £
AL BBk B LS, BT 8% A
92% A AMIRA M 2 h; T RENL THM
KB, RN AL AL, HIBD+DA
2 A HE 0 ) 21 AE A R S 4 HT 20 min 25 T
$ D1 3Z & F5 Bt 7 SCH23390 (0.5 mgkg, 3
Sigama ) } D2 ZAKFEHLH sulpiride (30 mg/kg , 3
Sigama ) , FAEHIME HIBD #EARS Y 3 h 1,

/NEF 45 T 1 ¥R SCH23390 (0.2 mgrkg )} sulpiride

(3.3 mg/kg ) MRS IER XA | BT ARL I
HIBD ZH 8 Ji 1 45 ) O o A BEER K

1.2 BR+TFREEXIRNEKREERITA

39T P14, P21 B P28 X441k R 4+
KB (elevated plus-maze, EPM ) SZ56G 47 £5 €47
HSE, EPM EFHEFISE 50 em x 10 em x 10 em A%
FFICE FI 25 50 em x 10 em x 40 em AHXF S8,
YL 10 em x 10 em [ IXIRGERE, ok B R
Hu T 50 emo P2 NGOG (DL 1.5 m BHEG AL RE
DX 73R AR 3l 8 B Al BE e ) IR OfriE e,
R 20°C K AT, DRFRZHER . B IR P g X )
TRUE AR E, MEEL 5 min PR EUIE B
o, FEARELEE: (1) JFUE 3 AR%EL (open arm
entry, OE ) : i ARIME—FFRUE AL, VIR 4
I ASVE N e, thi— DI RS
HrsE IR IR TR S 5E G (2) HIEE
PEAREL (close arm entry, CE) : #EARME—H] &
B RO, DLREL 4 A4S X gk ARV N ik,
& — AN I OIZE b 58 418 H I Ak ik A
e (3) EIRE: JFBUE R G IR
M (OE+CE) , FRKREMIsshiEJ; (4) I
AR E] (open arm time, OT )+ #E AJFHUE 1)
W (5) JFHUE B3 (OE% ) =0E/ Sk
B x100% o A R B 58 5 J5 PR A K 24 A
PTG, SR P03l FHTEDRG B A8t
1.3 EARAUFENEXRRER TH HFRIE
LR F Y T P14, P21, P28 ZRREE. L

WEEE . kB, MEZHEE e . K. s,
M AR VT A B AT RS D) Fr L D) 2 R T
B, PIRIEER 5 um, & H KRB S k1. A
WD it . KA RIS, 4 3% 4 Ak
A E BRI AR, B (10%
Ih ML +0.2% Triton ) EH, —41 (1:500 /) LA
K TH PR g BEPTiA, 32 Chemicon ) . —HT(1:400
4/ B 1eG TR, 32 [ Vector ) M ABC i 7

(1:200, SE[ Vector) WEH S, T DAB (A5
0, BN P SO I RS T R K i B R
o FH Image Pro Plus KA 4 ( 3€ E Media
Cybernetics ) AT AR R R ( integral optical
density, 10D ) Sl AR IX 38, (area) , P3P
PIes R (6% =10D/area ) #H17 32 04T,
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HEk D) A BERLEL 3 A LET 5 O
1.4 SitESH

K HH SPSS 18.0 St A wH Eidn -1 7 4124 4
B o TIESSP AT A LISEL + AnifEiZs (s ) 30K,
Z A (] L BCR B R R 2500, 2L 18] Y L 3%
K HI LSD-1 K %6 o i 25 7341 B & H] Kruskal walls
test 2 5 LA PR A 6, 2 [) 9 794 LY 48R F Mann
Whitney U K56, P<0.05 N2 SA 5245 X,

2 #R

21 EPMUEZR
P4 B & 4 1H OT b 22 % L4 it 2= B X

(/=4.84, P=0.19) ; P21 I %4 [E] OT L 2% 5
B4iiteEm X (=825, P=0.04) , Hrh HIBD 4
OT % 1F % X R 41 (Z=-2.12, P=0.03) . f#F A
4 (Z=-2.42, P=0.02) K HIBD+DA 3% {& 5 i 7
2 (Z=-2.04, P=0.04) Wi, AxdE2ERIE
2 X P28 BF R HLIE] OT e A it 2rE L

(/=18.83, P<0.01) , H vj HIBD 4 OT # iE ¥
YR (Z=-3.70, P<0.01) . TR (2=-3.33,
P<0.01) J HIBD+DA sZ & 45 H1 M 4l (Z=-2.04,
P=0.04) 345, HIBD+DA 32 {4435 Hi 3 2H 45 1F 3 %
MR ¥ e (Z=-2.08, P=0.04) , #4lEZEF TS
e . WE 1.

80 - W R R
B TR

M HIBD 4

W HIBD+DAR 41

70 - ab "
60 -
50 1
40 -
30 c

TERCE B EICs )

20 1
10 1

P14 P21 P28
H i

1 AEHBESEFNEEERTEEEE (n=10)
a n SRR LA, P<0.05; b RSP ARA L, P<0.05; ¢ 7w
5 HIBD 411655 P<0.05,

P14 I} & 21 [H] OE% W22 5 G it 27 E X
(’=4.14, P=0.25) ; P21 I %% 4[] OE% b4 2=

SAEG I L (=11.65, P=0.01) , Hrf HIBD
H OE% BFEH X M4 (Z=-2.03, P=0.04) . 4T
AR (Z=-2.71, P<0.01) [ HIBD+DA 3% & 45 4t
R4 (Z=-2.79, P<0.01) 35, RAMER TSR
P X P28 44 IH) OE% ik 22 A 48t
B ()=1631, P<0.01) , H HIBD 4 OE% %5
T BRZH( Z=-3.36, P<0.01 ) [RT-ARH( Z=-6.61,
P<0.01 ) J HIBD+DA 32 {& 45 Hi 5 41 ( Z=-2.55,

P=0.01) #m, RAEZESFTGI¥E L, WK 2,

W E X R AL
W FARY

B HIBD 41

B HIBD+DAR 41

TERUE A% (% )

P14 P21 P28
F i

2 AEBESEFMERBLEILE (n=10)

a /RN SIERXIRA HEE, P<0.05; bnS5EFARA I, P<0.05;
c /"5 HIBD 4 H#E, P<0.05,

P14 (x’=5.73, P=0.12) . P21 (x°=1.17,
P=0.75) N P28 (=472, P=0.19) 4% 2H 6] Bk
BRI g#E L, WE 3,

16 - W AL
W TR

W HIBD 4H

W HIBD+DAR 41

P14 P21 P23
H i
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22 ZERTHHRNER £1 BAZHRTHAKFERE (x:s, n=10)
&4 P14, P21, P28 S J5i TH -2 %% JiF It 24151 P14 P21 P28
WERMHG I E Y (F=18.84. 11.39. 15.20, TEH X R 029+0.02  0.29+0.03 0.31+0.02
- \ BFARLH 0.28 +0.02 0.29 +0.02 0.31+0.03
A H 4 ZARFE
¥ P<0.01) o " HIBD 24 % HIBDTDA SR HIBD 41 021+0.03"  023+0.03" 023+0.02"
I 2H7E 4 I ] 15 TH ACE S E T 103 X B4R Hisbeba 2 " . "
. _ N [ratesy 0.26 +0.01™™  0.26 +0.03™™  0.27 + 0.02""
FARL, H HIBD 41K T HIBD+DA ZI&45 P54l ERdFiE

(P<0.05) , W¥E1, K4,

BFARH

HIBD 2

HIBD+DAR
PRI

4 BRAZRRESERTH REANLLEE (DAB B, x400)

HE: anGIEHRA L, P<0.05, bR SRFARA L,
P<0.05, c/~5 HIBD 4142, P<0.05,

P21 P28

TH FPER S A eI, Jeta AR 6,

HIBD ZH7E P14, P21, P28 B (YRS TH Yo (oA A i 300 E 5 X BRA AR FAR AR />, HIBD+DA ZIRH5HiFIZHAE P14, P21,

P28 I TH Yo g4 HIBD 478 i, (HABIE T 1 5 % BEZH R (BT R4 .
3 Wit R BN 5 R T2 17 B T B0 0 Y% O 15 1

EPM J2 A2 £ JE SR b oy 1A )
ML Ty, FLIRR R A R RO A RBP4
WICRE, AL T BITE 5 AP R
RS g e DR S  AT: GO 5 V52 708 2 TR /NS

R TAIE, RUE TR BUE BB T ZE K | YR B
ZHR KRB R AL, Bras B 25 Y Re il oF
TR A [k, 3G I B BRI EE ], TR
Bl LU esh iz shilite . 7 H i SD K BU 4l
L1550 5 32~34 ZE RIS I 2L, 21~28 d SD
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KR 2 30T WA 40T, R 14~28 d B H TR
SD K Fsh ¥ 0 & F AT R Il P, AHF 5% 38 aod X
7 HH2E SD K R4 T HIBD &4, 7F P14, P21
Ko P28 WIEX H A B ATy, 455K WoR P14 BF 441 L
BAATRR TG 25 5, 1 P21 J¢ P28 it HIBD
H1 OT J OF % %5 1E 5 %F HR 2H A TR 238,
PEoRBAE I HIBD REfl K B 5 W1 £ 8 A T I
Ko P14 BIAFRIR LA ZE RG24 L, T 5
JE PR R BTG F1 55, AN REIEAT A S0 O Rl
T, TE P21 2 P28 B 4% 40 14 5a 3% 1 o4 i3
25, ATHERR T HIBD 4H 1Y B AT N RS 2t T
HIE 3 7955 Frd s o 7E HIBD AT A rh
GRS D1 I D2 ZARSEGL RS, SRR T
DA Z R $EHUH )G B9 SD K BUE P21 K P28 (1) OT
J OE% % HIBD 413k /L, #2751 DA SZ R4 7]
AER 3% HIBD #1555 SD K B BRI T

DA J2& LR B e e Jit, TH 2/ i
i SR i, 0 ) i v 2 ) 3 T R
M) DA (A B, TH e 2k 255 g T Bos
DA BEMIZ T AR RN ZE fil M v o SR R DA BE
P TCE g R X ER , AREFST A SR B R HIBD
LY PRI TH R 5 IE 6 B2 S AT AR g1kl
$E78 HIBD B3 82 et oo i, AT
DA ZEFEHUH G R SD KEUE P14, P21 K P28 2
Lt HIBD dH 3Rk, [EAIK T IE 7 X BRZE AR
4, WRT DA ZIRFEBURIGEWEE HIBD X #<s
JCHI

A WFFE R BT SCIRAR AR 1) DA R #if 28 T X
i ke S e S S Y, 7 Bt A A v
BAAUFY) DA E R 2870 28 T 5 SCRAAR SR FE AR R
WD, S DA EEE S HAZ R R EER, R
P AR AR A2 BRI 0T, FT43oh D1 2SAZ 4R F D2 2
ZAK, DI 2R 4E D1 M D5 5244k, D2 K2k
{045 D2, D3 Al D4 Z 4k ", K S AR e T
D1 2 AHEHT R SCH23390 EL A7 H 1 St 1fn 14 453 43 7E
FH L AL 72 S i fife A I 248 6 A1 K 1)
DA 381 2 fihJ5 F5E D1 32 AR0E T cAMP 3345 KU,
A TR NS, g, By
WFFERA T D2 SZ AR5 T Ik i b 22 B R i
BEYEVERT, Al D2 2RSSR B W
Mo AHWFSELE HIBD Rifli ] D1 F1 D2 SZARH5 57,
FHIWT DA 5HAZ A AN, 455K W T DA 21k

TP EA MO ER, HALHIFT e DA 521k
FEVURIBHWT T2 SR 85k, Daiie i 4 i
PER T, B 2T RERY Z IR

HHT D1 K D2 32 A% £5 FEAT R 1) 52 8 oK B
B " AR BESE & B HIBD+DA 32 1 45 5t F) 41 1
HIBD 417E 5 F I £ 8T 0 Birkm, $eR 2
B K 8978465 HIBD %135 F W8 84T A oot
F, HATREALE A 728 A= IR B DAR 45407
AE % HIBD X} DA et & BifafE ], DA fE
P ICIE HIBD %%, (75 & & WIR i
DA 4 HIBD 402, [ DA BRI 3E 5 62 e A7
FA K, SEGZATE HIBD X5 HIE R IR E
FEHE K

ZEA L) B, HIBD 5 Kk R B WA BT
FHARL S 2 M RE M LI A G, PR 4G
T DA ZRFEHTHIGEREE HIDB X 75 & W B e R T
MRS EAEA, #RZEROK AR5 HIBD X}
A AR T I A A O, (H LA SE ML 1
NS, Tik—H 058 A HIE AR TR — 2 1Y
STH AR
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