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Abstract

Objective: To provide ideas for the study of the pathogenesis of autism spectrum disorders by exploring the
dynamic expression of BDNF-TrkB pathway in hippocampus of autism model rats at different time points.
Method: Twenty-four female Wistar rats on day 12.5 of pregnancy were randomly selected. 12 rats in the ex-
perimental group were intraperitoneally injected with VPA and 12 rats in the control group were intraperitoneal-
ly injected with normal saline. The behavior of the offspring of the two groups were detected. At the time of
P7, p21, P28, p35 and p42. The expression of BDNF and TrkB protein was detected by Western Blot and
the mRNA expression of BDNF and TrkB was detected by RT-PCR.

Result: When compared with the offspring of the control group,the following abnormalities were found in the
offspring of the model group: D Behavior: social communication ability and learning and memory ability de-
creased, while repetitive stereotyped behavior increased. The above differences were statistically significant (P<
0.05). @ Western Blot analysis: at P7, p21, P28, the expression of BDNF and TrkB protein in hippocampus
of model group was higher than that of the control group (P<0.05),while at p35 and p42,the expression of
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BDNF and TrkB protein in hippocampus of the model group was lower than that of the control group(P<
0.05). @RT-PCR detection: at P7, p21, P28, the mRNA expression of BDNF and TrkB in hippocampus of
the model group was higher than that of the control group (P<0.05), but at p35 and p42,the mRNA expres-

sion of BDNF and TrkB in hippocampus of the model group was lower than that of the control group(P<0.05).

Conclusion: The expression of BDNF TrkB pathway in hippocampus of autism model rats is over expressed

in the early stage and decreased in the later stage, and this change has appeared at the transcriptional level.
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Wl U T R SRR E R 5% . DAMERE 2 1 Bl
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250g/L i AR K ) 22 BB AT B R DA AE
SCEGAH A0 SR AT R 109 . BEALIEE 12 5
2 SN s 1 i ) A5 0 A R K, 2R RO P4 R
XfREL L X AL AR 131 H
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121 et . F 28 H & a7 BUE T
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b REY 3 SESanini [N
1.2.3 #2902 Re ik - A7 BT 28 HIg /KA
B, KRB R —A B4R 150em, 5 50cm i R (4
BE A . 7K -1 432 SW NW (SE # NE P44~
SRR, BeA: - 1 BT — AR BRI L B
Wik %k 15cm HAR T/K IR lem, 3T 2R ESH
FAZALIC AT B2 sl o e A 5325
BT FUE T /KR B ) H — AN R 0 7 Rl adk ke
TR, AT BRAZK I IR B IE - 5 R IR] o 5
7L 60s 4R B A7, WP Il Hp S 1 5 54T
5L 60s AR EIREAE -5, A5 I -5 3 o
VAT BB E 0] B SE He /s 208 LIRS K
JE e SRR U RE T AR [A] . 28 (AR ER S -
T Ja— UG5 A ) 24h S P-A T , it ZK 3 H Ak
A5 K H ARG R B E R Ok il E AR B %
R AT BRUREATLBCE T BR B AR BRAMA A 3 45 fR
P9, IS PHZEAT B 60s N 281 H RS BRI EL
1.3 BDNF 1 TrkB A4 85 [ 2815460

FAFEL P7.P21. P28 . P35, P42 I}, [ #1326 Bt i
AT R4S 8 H, 0 BS HA 4L, A RIPA 2R
A1, YK 30min, 12000r/min 250> 10min, Y5 i
W AZ IR 401 LB AR 1 EREGE v, K A8
15min, YA -20°CURFEPRAF 25 ] o HBEFE S I ALK
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—5 JZUE A I A — IE AR A [ 5 i A,
200mA 54l 1h, # PVDF Tt R R I, 5%
A A The HE 550 430 B — PO R, 4°CH
B, TBSTUEE 3 k. —huim , = F 1h,
TBSTYEME3 k. K215 B T Rl HA R e A
FHAFE MRS
1.4 BDNF Fl TrkB i mRNA F ik K6
FAFELP7.P21.P28 . P35, P42 I}, [ #1326 B
AT ERAS 8 L, AbAE 5 B Th 41 2159 %K, 12000r/min
250 10min, & 3 1K, il 75 RNA % . Bf RNA %
W P A oligo (dT) 18, # F PCR 1 I 65°C £ it
Smin, 11 B K FRENE KK A buffer, 10mM
dNTPs,RNA inhibitor F1 ) #% 5. & T PCRAY L
42°C AR 60min J5 , 80°C PR Smin K S5 % S
HE4T PCR ¥ 14, 95°C il 4 14 10min J5 , 95°C 4% 14
15s, 60°C7Z 1 60s, #E1T 40 IRAG IR . 455 R 2P e
T, 22 % R . BDNF F TrkB 5 [ 917 41)
WK1,

%1 BDNF#ITrkBHIG| #1575

TR
SR g‘f??f” K
(bp)  (°C)

R-GAPDH-S CTGGAGAAACCTGCCAAGTATG 138 60
R-GAPDH-A GGTGGAAGAATGGGAGTTGCT 138 60

R-BDNF-S  GTGTGACAGTATTAGCGAGTGGG 221 60
R-BDNF-A  ACGATTGGGTAGTTCGGCATT 221 60
R-TrkB-S ACCAATCACACGGAGTACCAC 217 60
R-TrkB-A TATCCCCGATGTCAGTTGGC 217 60

1.5 G2t

FH SPSS26.0 Ge 4R {4 i A 7854 i A B4, BT
A B R I EE R e 223K . IESPER SR
KR I8 BOR SR IR s AL B LR e K 56 o

2 H#R

2.1 frohsER

211 FESSACUAE T SLue AT B AR FER K T
K BUR AR A 2 2 K X IR (P < 0.05) . WL 2,
2,12 EEZINRATHR LI R A Bk e e A
B B T8 (P < 0.05), W3,
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2.1.3  “EICNZRE T < SEE ALAT BT R S B ]
BERKTXIRA (P <0.05) ; IR AT BUEEHE H bR g
FREC R 2D T XA (P <0.05), W4,

2.2 PHALAF LA 5 X BDNF  TrkB & A 3£k

22,1 AN[F]H W% 44T BLUAY BDNF 28 [ %35 . P7.,
P21 . P28 B, S5 4141 [l 5 [X BDNF £ [1 3R 158 1
5T RE AL (P<0.05) 5 1117 P35 P42 B S 56 4H A1 B
1§ 1 X BDNF £ [ 323k 2 (I % B 41 (P<0.05) .
WS, E 1.

222 N[AH #9247 B TrkB 28 11 3R 38 : P7.
P21 P28 i}, SIS 2H A1 Bl it X Trk B 85 [ 383k 2%
T T XF BR A (P<0.05) ; T P35 P42 I} 5256 20 41 B i

R2 MAFRUSTRENLER (xs)

il BB XPHEZH(s) SRR (s) HH PiH
HEEER K 8 8.01+1.39 11.47+19  -4.168 0.001
i 8 5.43£1.39 7.31+1.87 -2285 0.038
FUR 8 11.6142.69  21.59+298 -7.021 0.000

®3 FWAFRESHWTHRITHERE (k)

iH Bk XRE(s)  SEBRH(s) HE PlE
I 8  162.06+4.16 235.94+3.52 -38367 0.000
ik 8  175.94+3.42 260.85+16.12 - 14.57 0.000
LIEE) 8  175.74+3.14 276.25+6.07 -41.566 0.000
F4 WAFRFEILCIZEENILE (xks)

iH B xpaEg SEHA i PME

PERIB RIS A (s) 8 12.9842.16 21.63+2.86 - 6.825 0.000

FREMLIRRE 8 5.63£2.5 238+1.51 3.146 0.007
x5 WAFRBDNFEBAKRIE (xts)

i H Bk SR (g) SR () i PlE
P7 8 0.34+0.11 1.38+0.13 - 15.531 0.000
P21 8 0.54+0.15  1.23+0.14  -8.193  0.000
P28 8 0.71£0.16  1.12#£0.16  -4.498 0.001
P35 8 1.04£0.11  0.72#0.13  4.521  0.001
P42 8 1.12£0.18  0.62+0.13  5.550  0.000
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I X TrkB £ 1 K38 i 2 I T X B4 (P<0.05) . UL
76,2,

2.3 W44 LA S X BDNF  TrkB ) mRNA ik
231 AN[FH P44 5L BDNF ) mRNA %35
P7.P21 P28 i, S5 2H AT i £ X BDNF Y mRNA
F5 0 F T B4 (P<0.05) 5 1] P35, P42 i 5256
ZH AT KL T [X. BDNF 1Y mRNA ik i 2% T % i
ZH(P<0.05). W7,

232 PIHAT BRI H i TrkB i) mRNA &3k . P7,
P21 P28 B, S5 AT BRI 5 X TrkB Y mRNA KA
25 T B2 (P<0.05) 5 1T P35, P42 RS2 56 21 11
KU T [X TrkB Y mRNA 3k i &1k T X B4 (P<
0.05). W8,

E2 WAFRESXTrkBEBARIA

P7 P21 P28 P35 P42
SR e — —

TR - -

X HEZH

GAPDHAL | e D S —

*x6 MWAFRTrkBEARIE (xts)
i H % WHRZH(e) S (g) o P
P7 8 0.20+0.02 1.13+0.54 -428 0.008
P21 8 0.51+0.10 0.91+0.14 -5.750 0.000
P28 8 0.63+0.09 0.83+0.19 -2.359 0.049
P35 8 0.84+0.12 0.58+0.02 5.095 0.003
P42 8 0.97+0.05 0.50+0.10 10.922  0.000

%7 TiZH1F5 BDNF ) mRNA &% (xks)
TiH g xER4(e) Skdi(e) o PIE
P7 8 1.00+£0.00 2.51+0.15 -25.137 0.000
P21 8 1.20+0.19 2.27+0.12 -11.596 0.000
P28 8 1.474+0.13 1.93+0.17 -5.439 0.000
P35 8 1.78+0.11 1.5340.15 3.287 0.008
P42 8 2.02+0.16 1.29+0.14 8.323 0.000

£8 THFE TrkB B mRNA Fix (xts)
TiH % xiER4i(e)  SRdi(e) o PIE
P7 8 0.32+0.13 1.13+0.54 -3.630 0.013
P21 8 0.5+0.13 1.12+0.15 -7.598 0.000
P28 8 0.68+0.14 0.98+0.2 -3.031 0.013
P35 8 1.1440.11 0.65+0.16 5.976 0.000
P42 8 1.23+0.12 0.54+0.15 8.987 0.000

3 itig

ASD f3i% R Z AT AR B, X ASD {5 514 18
&5 AT X L AL R R A R
BDNF il 3 2 fil il 5 55 55 A5 38 , i) S £ v T
Zeouh fratF R A ILXHE 5% 3 1E A i
WU IRk, E A 23 % BDNF , TrkB 7£ JIUVHUAE
SRR Fp (R AR RO M SIS (R R A R 9T H
AR R BT ST . Sadakata ZEF 5T & B, AE
Cadps2 J: R mi R /N, [F] B B 1S BDNF Bz
0 4 A e A 2 B A RE BRI AT o R
CADPS2 Jt [H o7 F Y Ak 7q b B IAUAE 55 Jeetk: o7
A5 1, [, BDNF 7E ASD Y & A= Fl & i v e 31| 8
ZVEH , WF 5% BDNF J H57 1A TrkB 78 ASD H iy ek
A5 A BT AR T % ASD B R HLE . BT A
BDNF 7E AT BRUSE RS i A 55 2758, 7E Mecep2 R
705 TR P iE AR RS B AP, Chang 25 TR BT 4 I A9
BDNF % 1, K IAEA B, 6—8 J& I, BDNF & [ 7K ¥
T B A A R PR Y 69% ., H 2, 7 Frl B4/
FUBEAL R, Uutela 55 A 20 & B, 15 BF A= BT REZH AR
Eb L A7 BR &0 45 B 0 G P 9 5 X BDNF %35 12 44
Jn®, % BDNF-TrkB i f§ 52 7, 14 H i) D2
22 EEL g 2 (AR I DA i o3 174 7 i A 7R R, i P 5 ¢
R A4 7 BDNF F1 TrkB 2 1 R A I REAKY. fy st nl
D ZEAS [R5, BDNF-TrkB i 5% 75 ASD 4575 B
PR B AR AN A ]

AWFSE R TEME B2 12.5 I, I8 s v 5 A
FRAENER VA ) 2 s A 2 XS B i A E 458
T AE FTINR 2R A 7oA IR Kk SR T REA
S5 W AT A e S 2 B A 2R T
B 22D e I RE TR 22 A . DL R SRR AT B
TEAT M 27 5 1H B9 45 5, 5 Schneider , Banerjee il
Reynolds %5 [ F 78 285 ¢ — S, 8 B AR S 56 10
i USRS 3 . [RIA, ASHF 98 32 BDNF K&
A7 1A TrkB 7€ ASD 1 2 A8 (b AL , 7EA T UKk
B Y SCHETA , BRI S AR [R B R] A (P7 H 34T B
Wi % B ACEA S AR A BAS — R 2IL,
P21—P42 g1 K3 2 75 A0 H ) A8
T AT BT DX 2R B A NS5 SR B R < A
P7.P21 P28 i, 5 45 41 £1- 5L A Py BDNF F1 TrkB (1)
FEIRI T IR 5 T 7E P35 PA2 I, SEB6 44T BUIRi
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PN BDNF F TrkB (122 18 ¥ X BE 4, RIS it
£ [X BDNF Fl TrkB £ 17 W0 i 3Rk, Jm I 3RaR 18
o R TR R B W R AR 5T A
mRNA [ F B AT TR, 45 5% B 7R : 76 P7. P21,
P28 I, S 56 2141 il 5 X BDNF Al TrkB [ mRNA
FEIR TR TN HRLH 5 78 P35 P42 I, SEB6 2R AT Bl v 7
[X. BDNF #1 TrkB i mRNA 2 5% T % Hd4H . B
BDNF F1 TrkB ) mRNA B k1 B, 5 A8k
/b AT T, BDNF-TrkB i B 76 I i A 5 LA
X R R | R R, H U A i
Bt 2 & A (H S EOZ MU M HAR R IR B 1 e 22
IR AT -

M2 ISR T BDNE-TrkB 1 % 75 PR
R BUEAN ) B %9 S IX i sh 25781k, 0 ASD &%
HLHI A FE 5 S5 Sl R 6T T A I L
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