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BE: BH BHIEMONUESE (AMD) KRR TN M b 2 o0 3 ik IR i 48 3% B F ( BDNF) R 3k (1978
tbo Fix 425 HAEFEHEM: Sprague Dawley K BURYE /T Z IR /3 A% HRAL (n =5) Fl AMI 20 (n =20) . AMI 4K
SRR O 2 e R Sl T A Sl 2 LA /R AMI BERY 4 RE AR B U AT AR . SR A 3750 00 LB 45 41 R B AMIL i
K AMI 5 3.7.10 14 d #REAT R, TR AN B (HE) Yo a8 2 21 K B0 LA ZUAR AL, 5 Goie 41 b 2 Y £ 103N
Western blot YA 2 41K BRI S0 200 BDNF 25 [ 335 5 SCR 9 det 34 M6 Sy A I 2 20 K B S i e e op
BDNF mRNA ik, &8 0595648 R 588, AMI T 2 41K BOB IR K38 3h ik 8 a6 s sh ik B L i 25 7 R4
TH2EE (P >0.05) ;AMI J5 3.7.10 .14 d, AMI 2 K BGOSR 1 F X5 B2, K728 Bk 8k 28 B8 3 i B T IR
(P<0.05), HE Y5 Won , AMIT 2] A BR00 WA 2R B0 X R AT B8 25 X (100 LA b B0A%: [l 4 B 4, LA 9% 2 i
2 X AR RO LA R B2 . e LSk Ye o Fl Western blot A 25 53 i 7R , AMI S 7 .14 d, AMI 41 KB
W Sy 2250 BDNF 25 AR T X IR (P <0.05) ; AMI 44 K AMI J5 14 d ¥ S &0 BDNF 85 [ A w1k
FAMIJ57d (P<0.05), AMI J5 7,14 d, AMI 41K BLif 5 #ft 22 50 H BDNF mRNA A %) 22 3% 55 AR F 4 41 (P <
0.05) ;AMI J& 14 d, AMI 41 BUfF 2 #8250 BDNF mRNA #X £k BE T AMIJ5 7 d (P<0.05), & K
AMI J5 P4 K& AWABEEAT 7, HAL I 0] §E-5 1 20 BDNF 3k 8 3 FHIR A 5%
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Changes of exploratory behavior and brain derived neurotrophic factor expression in hippocampal
neurons in rats with acute myocardial infarction
ZHANG Xiao-xin' ,WANG Yan', YANG Qing-cheng’
(1. Department of Neurology ,the Third Affiliated Hospital of Xinxiang Medical University , Xinxiang 453003 , Henan Province,,
China ;2. Department of Neurosurgery ,the People's Hospital of Anyang City ,Anyang 455001, Henan Province ,China)
Abstract: Objective  To investigate the changes of exploration behavior and brain derived neurotrophic factor
(BDNF) expression in hippocampal neurons after acute myocardial infarction( AMI) in rats. Methods Twenty-five healthy
male Sprague Dawley rats were divided into control group (n=5) and AMI group (n =20) according to stratified sampling.
The rats in the AMI group were performed with the left anterior descending coronary artery ligation to prepare AMI model. The
rats in the control group did not receive any intervention. The changes of exploration behavior of rats were observed by open
field test at 0,3,7,10 and 14 days after AMI. The morphological changes of myocardial tissue of rats in the two groups were
observed by hematoxylin-eosin( HE) staining. The expression of BDNF protein in hippocampal tissues of rats in the two groups
was detected by immunohistochemical staining and Western blot. The expression of BDNF mRNA in the hippocampal tissues of
rats in the two groups was detected by real-time quantitative polymerase chain reaction. Results The results of open field test
showed that there was no statistically significant difference in the latency period, horizontal movement times and vertical
movement times between the two groups before AMI (P >0.05). At 3,7,10 and 14 days after AMI, the latency period in the
AMI group was longer than that in the control group, horizontal movement times and vertical movement times were less than
those in the control group (P <0.05). The results of HE staining showed that the myocardial cells in the infarct area and the
infarct edge area of rats in the AMI group showed nuclear shrinkage and inflammatory cell infiltration. The myocardial cells of

the control group were pink. Both immunohistochemical staining and Western blot results showed that the BDNF protein
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expression in hippocampal neurons of rats in the AMI group was lower than that in the control group at 7 and 14 days after AMI

(P <0.05). The BDNF protein expression in hippocampal neurons of rats in the AMI group at 14 days after AMI was lower
than that at 7 days after AMI (P <0.05). At 7 and 14 days after AMI, the expression of BDNF mRNA in hippocampal neurons
of rats in the AMI group was lower than that in the control group (P <0.05). The BDNF mRNA expression in hippocampal

neurons of rats in the AMI group at 14 days after AMI was lower than that at 7 days after AMI (P <0.05). Conclusion

Depression-like behavior is associated with AMI in rats, which may be related to the significant decrease of BDNF expression in

hippocampal neurons.
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S0 LA AL (acute myocardial infracted , AMI)
KA, HIRYTMERE R, TG 22, 45 S8 8 R BE
FEAHRARKIE S o Bl R i i < 2 ) -
O PE-FE2” BRI R B 72 X AMT J8 2 135 97 Fil
TOUG 7 A 5 0 B A OGO B R 2R 32 B B 2 AL 5%
o WFFE RN, AMLJSHARIE AMI FiJs 900 7 1 f
PRIZR , HAR AR O 48 0 0 MR AL 38 5 T
IEHABE o HAT, AMLG RE S ADHRLE 1L i A
Wit . AT o, SARAE B8 RO AR sh M B A 3
FEAEAN )R E 0T Ch AR FRZE 4, 4 I v 5 b 22 55 1]
FAPE T [ e AMI J5 SRR A AR AS SRR o i
TR 4 255 5% [T ( brain derived neurotrophic factor,
BDNF) J& THI 48 F2 2 K06, % & & i & oo i A
I 3 DA B s A bt 2 I 1) A 3% RN ) e ke i AR
JH7 BDNF T 3 iof sk 48 B 0 1 0 e Al v 22
AT SRR AR (7 E ph 20 AE T . RS LA AMI K
UL BIEFERS R, R AMT 5 R BRI R AT S Fil it
Dz o BDNF K521k

1 #R5FE

1.1 SEIEEhY (g BRI B 4E Sprague-Dawley K
B 25 2,08 BB 9 B B S s sh Y oL, 1A B
(220.0+£15.0) g,

1.2 FERAFEME SRbiil BDNF ZrifEdhiik,
H v mE-3-5% 2 i =B ( glyceraldehyde-3-phosphate
dehydrogenase , GAPDH) Il 5 Jb 50 11 B3R HA R
/N, BDNF $i i IgG W B 32 [E Santa Cruz 2y a], 115
Yo iR &  Western blot JIRHIIRF & i o
ULLEM %8 ( radioimmunoprecipitation assay , RIPA ) 23
W B R S RAEVEARABRA 7], s BRI
(3,3’-diaminobenzidine , DAB) i {6,371 & . BRAR 13 4
AL (horseradish peroxidase , HRP) Fric LU 2EHif —
il B ALt A2 S AR PIEOR A BR A A, B So RS
P A S E RNA S B00 &0 A iR TAEY)
TR A R A, R 9 £ M i ( polyvinylidene
fluoride , PVDF) Ity H 2£ [E Millipore /A &] , SEHf 5 Y6 E

acute myocardial infarction ; depression ; hippocampus ; neuron ; brain-derived neurotrophic factor ; exploration

B A5 SV ( polymerase chain reaction, PCR) iz
FEW B HA TaKaRa 24 w), BER R AR-EWMRE
AW (strept avidin-biotin complex, SABC ) &, 7 &1 4
B RS AR A FR 2 55 sh e HLe A A
AT T B R PR |, O B B R
BAG BB FR 2 ), /N B 2 1 vk U A 36 [
Bio-Rad Laboratories 22 ] , RT-PCR g3k I 3 £ [H
AB A7) BERSUR RS B EHEE A PR R
23w, Olympus TSGR R G0 A BARE 7 (h )
AR R BB ST B VLR 3€ 5 A RO
RAHE

1.3 WH*E

1.3.1 ZHYHER AMIERF&E KT 2
PR B X IRZH (n = 5) 1 AMI 4 (n =20) ,
X RE AR RS I oy b B AML 41K B 47 T
0.1 g+ L7" KEEEE(3 mL « kg™") B2 A 15 R
T AT AR 5 T S I P YR I B R A A e
KWL, Z& 8565 3 hlE), 5y Wy el L, o @8 k. R
PHEG L T A TEIREI KA e S 43 AL T 1 ~2 mm
AR L5 FLTEEAR S K AT % 7, 25 L5 T WL 220 25 i BE A
RELL AR RR AR K, O 3208018, B A 88 A0 e Ny
IR R S A M KL B Rk, R R KR A E
IR If 4850 B P IR ML 5 o FL TR S IR I T S & R
100 U - kg ™', B H 2 3k, 3%2E 3 d.

1.3.2 WHXENBEARRRRITA /00T
AMI R AMI f5 3.7 .10 (14 d {5 F K U AR 1 <5 (X
Xof % 2 IR B A B G < 1 99, B B %1 <5 T T
0339255 . BI04 K 80 cm 55 80 cm i 40 cm
A TORR , R N T 5 R A A6 IS 1 23 20 Dy T AR
FHEE I 25 Ko B R BUE T 46 I v o, 30 5% R B
5 min N PYAT R R B, AL HE W AR (b e A 52 B S
1)) K1z Sl B KF 28 s R £, 3 TR 3 VLA
RGBS ) (i s 3 IR (R I TURS 25 35
BEMFIRRRER R o BN 5E 1 RO BN IR TE BRAH
Ji, DA fist B JE M A2 T 1 R ERIMAT . 7B
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1.3.3  FH/ARFE-17 4 ( hematoxylin-eosin, HE ) 3+ &
MBEHARBOINARFTE AMI 57,14 d %3k
10 2 AMI ZH R R, GG JIE, AMT J5 14 d RO BREE S
HRBODME, 40 g - L™ ZHRRERE 24 h, ZEEHS
JEWEK, W AGE, A3, VIR )RR 8 pum,
60 °C K54 4 h, W HUBAS oK FRANE Y4 3 min,
FIoRKIYE, BA 0.1 mol - L™ $RMR LB 2 s, A
HKAKIREE S mins FLLYLA 2 s STEIHRHY , B RAKVE 2
U3 TR K ZE B, rh R I, OB T T
HEAH

1.3.4 $#EFFEME-£¥EE S Y (strept avidin-
biotin complex,SABC) & AR FEMB K RIE
S#%d BDNF ZEHRIE  SHKRBALEH
ZNMR G , NRAREE DI 22 A5 K, 1/2 K i 1 248
F140 g - L™ ZREEEE,1/2 KIHLH T HUE
LA, S BTSN W RURE LA 45 i 19 2 B 1 J5 R
mRNA, 2 5 H O [ 3 Kk 414 24 h J5 DL bE,
-80 Cid i ; B J [ =Y 4B L B1v% 2 h, )
FIERE 20 m , 7EBEBR 18 5% 19 ( phosphate buffered
saline, PBS) HJi& - I U T Ab 215 1 23 /- b, X
S K SE R ST TE VI F, 3547 SABC i HZUk
Y, B TR AR R IR R & UL B AT, A
B TSR B B 2850 BDNF 25 | R A1E O .
FEPE o 280 30 A 200 I v 349 JB SR A € KL

1.3.5 Western blot £l XRESME T H
BDNF ZEARFRIE W2 ARG DHA, WAL
RIHE EHK % 1.5 mL EP 45, LA RIPA %47
W, A1 g WL ZHLUNA RIPA 24f# 3% 10 mL, {iGiE
SIH AR A1 2 min, 4 °C F3000r - min™' B0
5 min, B EIHW, MK BRI AR A, #21 ¢

5 RFR I AARARFR 5 x loadding buffer , j# 7K &,
5 min AR, AV ISR I T 3R D U I B
JE LGk 43, R % 2 PVDF, 5 2 43 K0 5% B AG 15
¥y TBST 2 vyl = R A1 1 b, 43 51 m A bt B
BDNF 2y B4 14 (1 : 800 #i#¢) . GAPDH [l 5157,
FEHLIA (L 2 1 000 k) —HilEE 4 Cid, TBST
PEGRJE 43 0 HRP ARiC 9 th =E 5 (1 2 500 #
) GEBUNRZPI(1 1 1000 F#ke) , ZEiREF 2 h,
TBST PEik, SR B2 BRI SO . X R g
Y . 4 Motic Images Advanced3. 2 # {4 3E47
M S50, BDNF 3R A& = BDNF & 4%
O RE {H/ GAPDH Z& OB

1.3.6 ZHRNEE PCRENKREIWETH
BDNF mRNA Rix W& AR A RS A
WHE B AR 2R ARS8 RNA fh 3100 & 4

AL RNA Sl 45565 1 55 cDNA, LIS 1 8 AR
FERN AR R A B B RF NS5 W59,
BDNF I ii% 2] % % %1 & 5'-AGCTGAGCGTGTGT-
GACAGTAT-3', R 5| 41 )5 % & 5'-CTTCCCCTT-
TTBTGGTCAGTG-3"; §" 14 - Bt} 331 bp, GAPDH
FWEB W 8k 5'-CAGTGCCAGCCTCGTCTCAT-
3, R eS| 9 % %1 5'-AGGGGCCATCCACAGT-
CTTC-3"; 4744 Btk 595 bp, PCR [ 25 14:94 C
AR 2 min;94 °C 30 5,58 °C 30 5,72 C 45 5,35
AMEF ;72 CHEAf 7 min, Ff PCR 7= Y78 5T & 534K
1. 2% B AeMEEE RS rh A T LK, TR B IR R ¢
HEAH . R genetool R {4 X A Yk 4% 41 #E 47 5 1t 43
H1, LA GAPDH [N 2 B #% 1, BDNF mRNA A X} 3%
ikt = BDNF 25717 WO BE (B GAPDH 2577 i KO
R

1.4 Zrit=esb3E ] SPSS 20. 0 F {4141t
Mro THEGORIUER £ fnifE2E (x £5) T, ZAA L
BER PR 2 7 2200, P LLABCR /N Pk 22
Sk K P <0.05 AZERA G L

2 #R

2.1 2AXBRBETAHABIEE HERWEIL
AMI §i 2 20K BRI K12 sk g Bas shik
BRI =B X (P >0.05) , AMIJ53.7,
10,14 d, AMI 20 K BRI AR I T X0 B4, 7K -F-iz 3
YR R BB S BV T AL, 2R A ST e E
(P<0.05),

#1 2BARRBTHIES LI

Tab.1  Comparison of the exploration behavior scores
between the two groups (xxs)
Eebil| n BRE/s KFEIRE REHEIHRE
X M
AMI i 5 0.84 +0.11 81.20 £2.16 28.60 £2.07
AMIf53d 5 0.70 +£0.20 80.40 £1.14 28.82+1.47
AMLJ57d 5 0.83+0.43 79.00 +2.00 29.81 +1.09
AMIf510d 5 0.72 £0.27 80.20 £2.28 29.80 +1.09
AMIJ514d 5 0.86 +0.21 79.80 +2.68 28.60 +1.14
AMI 21
AMI Fij 20 0.94 +0.19 79.01 +1.21 28.71 £1.22
AMIJ53d 20 2.04 £0.42¢  73.86 £1.97° 24.44 £1.65°
AMIJ57d 20 2.45+0.36"  68.87 £1.35° 19.64 +1.52°
AMIJ510d 10 2.62+1.18"  67.00 £2.35° 17.00 £1.58*
AMIJ514d 10 2.47 +0.78"  60.60 +1.52° 15.00 £1.22°

VE + 50 R P <0.05
2.2 2HXRROAMAREELET AMIHREE
RBNWKATFE SCEEHLIG , T UL e AR Sh Ik iy e S s it
I DL UV R I O R . 7E 40P R
A BIRAE I A O 5 AT RE AR T, O JULAR i Bl 2 4
HLBA, L UBIR . HE Je@n] Il AMI 41K oL
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VRS X R AR AL 3140 2 DX LA L H B0A [T 4 B 42
HA RN (B TA) 5 % B2 R RO LA 22
BHELE (& 1B) .

A:AMI 4B X4

1 2HKRROANEASR (HE £, x100)

Fig.1 Myocardial tissues of rats in the two groups ( HE
staining, x100)

A XTHEZ B AMI ZH AMI J5 7 d;C: AMI 41 AMI J5 14 d,

2 2 AKRiESMEZ T BDNF fRiZ (SABC i%, x100)

2.3 REHLAUFLAEKRN2 AKXREIWMET
i BDNF EEFRIE  Z5RIE 2, XA KRGS
L ZUER o M 4 Tt o BH MR R G, A AR A
AMI J5 7 .14 d, AMI 21K BB 4315 H ph 48 0 52 FH Pk
FIk oA BN BREH A3 1 B AMI J5 7 d ¢ AMI 5
14 d SpAn %54 o 6 BRZH K B Hy #2850 BDNF 2R
AR 0.45 £0.02; AMI J5 7.14 d, AMI 4] K
R 2 oo BDNF 8 383k 50 0. 33 £0. 08,
0.26 +0.06; AMI J5 7 .14 d, AMI 41 Bt Th #2200
H BDNF LB w T X AL, 2R A SR
X (P<0.05); AMI 20 K KL AMI Ji5 14 d ifF B4 0
o BDNF R A RILT AML J5 7 d, Z 5 A 41t
22 (P <0.05),

Fig.2 Expressions of BDNF protein in hippocampal neuron of rats in the two groups( SABC method, x100)

2.4 Western blot i£#&ll 2 HXRFEWMETH
BDNF ERFRIZE 450 WE 3. X RAKRES
M2 6H BDNF 25 1k 0.43 £0.07,AMI 5

7.14 d,AMI 241 K s 5 #2850 BDNF 8 (%35
F48 1k 0.37 £0.05 F10.25 +0.05; AMI J§ 7.
14 d,AMI 4 K FUifg S 2250 BDNF 25 [ Rk 5
RFXIRA, 2R A G 2EE L (P <0.05) ;AMI J5
14 d, AMI 41 K B S pfi 22 o0 BDNF 2 (1 Rk
8T AML )5 7 d, Z2RA51H#E X (P <0.05),

1

2 3

GAPDH

1o XHELL;2: AMI 41 AMIJ5 7 d;3: AMI 41 AMIJ5 14 d,

3 2 AKREDMZITH BDNF & H %K% ( Western blot)
Fig. 3 Expressions of BDNF protein in hippocampal
neuron of rats in the two groups ( Western blot)

2.5 2HKRRBE#METLH BDNF mRNA IR
FERE UGB KA R R, £ 311 bp
F1595 bp hbHH 477, 43 9l BDNF 1 GAPDH, i,
Kl 4o X IR R B Sl 2250 BDNF mRNA A%

FEEES 0 0.221 £0.004, AMI J5 7.14 d, AMI
AR S 4 o6 H BDNF mRNA AH X ik & o0
0.171 0. 003 1 0.123 £0.005; AMI J5 7.14 d,
AMI 41K BRI S 2 50 BDNF mRNA FHX 358 &
T XTI, 2 R A G4 E (P <0.05) ;AMI J5
14 d,AMI 2] K g 5 25 50+ BDNF mRNA A X}
KRBT AML )57 d, ZR A5 E L (P <
0.05),

BDNF
311bp

GAPDH 595bp

Lo IRLH 52 . AMI 2 AMIJ5 7 d;3 . AMI 4 AMI J5 14 d;4 : marker,

4 2AKXRiBS#HZ T+ BDNF mRNA Ki% (RT-PCR)
Fig. 4
neuron of rats in the two groups( RT-PCR)

Expressions of BDNF mRNA in hippocampal
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FWoE £, 2 16% 1Y AMI E4F B35 76 &
7 d EDHBIAR . ROWAN 25 % 1 302 fij4F
W >45 2 BPIAR 8E HEAT 10 IS B s R I R
RIS PEDFSY , 280 4 a BT B0, R4 ) TIRZ I &
LS fER: N R 5, iz AFEeE R sk (46O
WBEZE RO TR PEAEFE ) s 282 52% , AR XL Il
EP X G IR B 1,32, WAL HGE, O
I A5 S8 A A ARAE B R 36. 6% , HAMARTT A
SR MAS SR I PR . REESE 26170 4 222 4] 56
RS Ik oA A A A 0 JE g 8 2 ) R R AUF 9 R B, o0
WLk %99 6 A~ H 5, A TARRE R 28 35 B s % 2
TCANERIER A 1Y 3.5 %, AR ko RERE A 40
JIEps I & SR AE £8 5 10 Pl S TC AR AE AR 3 2%, 1
TNAARTT A2 1 e tR S K ok A A A O i 9 £ 2
MU

AR LI 45 R B, AML J5 3.7.10,
14 d, AMI 2 K BRI T X5 IR, /K12 3k
B0 TR BB S UKD T IR AMLJS 7,14 d, AMI
R BRI S 2250 BDNF 25 [ A1 mRNA A%
FHFHRL] ; H AMI JE 14 d AMI 2k BUfE D sh 20
BDNF #5 [1#1 mRNA A ILT AMI J5 7 d, BEHI.C
LRI ZE 5 DR 2R I RE 5 | A R BRI A it i 22 e Hp
BDNF 35 R, #2787 AMI A7 K FRUAR SE R 14 A&
S AL AT BE -5 v b #4520 H BDNF 3Rk FRAIR AT G
FIAN A FT 4 S BN, AN S ) 3 R 2R T
T, B O NUBEFE R ] B K, K BRI ART T R N2,
Hpfize e BDNF S RA 0 TR BN
PRIFATFFE R T HI R g 45 SR S 46, il
FE ™, FEARAE A4 AT RE o A R
LIRS R IR, B O T RE B A, AR K R
B EGES AR R, O NS B G IF AR
TSR] s T s R . B
Rl , O IUERE R E L 3 4 A G ARE &k R0
ik 44%

BB BT AMI A IR0 AR A HL ] 27 i A 2 Fh
FEALHE: (1) R RAE ¥ Ul H 40 M R-17
(interleukin 17 ,1L-17) 2754k CD4 Jbk B 48 J 43 1A 1)
—Fh MR T, HR e 1L-6 \1L-8 ZEAH G IR T4 47
W5, [ L 380 40 e 2 T ) 400 M P B B PR -2 L £
ALV IRTE S B, AR T ARSI R O I
B IR A B A L2 TL-17 KOS & 3530 v, ot
HH TL-17 60 M50 I - A I AR %) & 955 LAl b mT
eI ER- . 7o MO B, C i &

250 I B0 R ARAT I KA R R
(2) oI A E 2T REJ . DRAGO 25 Xt
100 5] AMI S # AT KRIK S a BIBEVTITTE R B, I
S E REAARAE R B B AR I RE RN, JF A
AR AE AR O R AR S R AR O R PR
PATRON %/ th 45t T ARMUIIZE IS . (3) i FEA: HE
LA BN S5 I A 5 ) i 0 9 446
i AR BRI 2 SR AR, T BN R g T
G At S LA BATL A, i SUIB9F S 22 DAL 94
OMEDT TR T, R 20 240 i TR 1~ R AR Y T 5T
B, AW FEMEE T AMI K R Sk 2 oo
BDNF # [ #l mRNA 23k 1 22 1k, AR 35 45 2R 4
AMI 5 AR 4 5 A 0] BB Hh T Ml S 22 oo
/D, Ryl k4, BDNF FIK AR, 3 80 Sl 220
FRIEHRSE T, HET R I AR T

Zi Lk, KB AMI J5 & AR AR AT, LU
il AT RE-S57F ShM 220 BDNF 33K 2 35 R I A K,
XA AMI L AR A8 A6 Y7 S A3 13 20 B 4K
Yo

SE K.
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