HoEorE N KR FFR 2024 42 153 44 %24 2 )
176 Journal of Hunan University of Chinese Medicine Feb. 2024 Vol. 44 No. 2

AT 2 &, B2, i B, TRESE, RIE, 3K %% LT BDNEF/TrkB/CREB 38 JEAIFSY 7 R Hi 3 AL 6 PR T TR 475 S i 0Pk S 1% 28
TR BURVE LI IR h BE 25 R 22 244, 2024, 44(2): 176-184.

E T BDNF/TrkB/CREB 18 B 55 7< Bk 25 31 X T I ER 5
F SR GEIL R EBEEFRAERILE

x F AT B ERR RRK K
LR R 250 W KTb 410208 2.1 P IR 25 KA — PR IR B R Kb 410007
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BDNF TtkB CREB mRNA #fst&ik, &R 5B A A, VPA 44 R & &K BKE/N(P<0.05), 5% a4t #AHH
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(Abstract] Objective To explore the mechanism of action of Liuwei Dihuang Pill (LWDHP) on the neonatal rats with autism
spectrum disorder (ASD) induced by sodium valproate (VPA) based on the brain—-derived neurotrophic factor (BDNF)ityrosine kinase
receptor B (ItkB)/cAMP response element binding protein (CREB) pathway. Methods Thirteen SD pregnant rats were randomly
divided into two groups, with 10 pregnant rats receiving intraperitoneal injection of VPA solution (600 mg-kg™) on the day 12.5th as
the VPA group, and the other 3 pregnant rats receiving injection of equal volume of normal saline as the control group. Behavioral
tests were carried out on the male neonatal rats of two groups on the 21th day, then 30 male neonatal rats conforming to the ASD
disease model were selected and randomized into model group (equal volume of normal saline), vitamin D group (1 480 1U-kg?), as well
as high- (3 g-kg™), medium- (1.5 g-kg™), and low—dose (0.75 g-kg™) LWDHP groups, with six rats in each group. And six normal male
neonatal rats were set as blank group (equal volume of normal saline). The neonatal rats in each group were given the corresponding
medicine by gavage once a day, for continual 14 days, and behavioral tests were carried out again after administration. The
morphological changes of hippocampal neurons in neonatal rats of each group were observed using Nissl staining; the content of
glutamic acid (GLU) and gamma-aminobutyric acid (GABA) in the hippocampal tissue was measured by colorimetry; the mRNA
relative expressions of BDNF, TrkB, and CREB in the hippocampal tissue were determined by qRT-PCR. Results Compared with
the control group, the VPA group had smaller body weight, body length, and tail length (P<0.05). Compared with the blank group,
the model group showed significant symptoms of social disorders (P<0.01), anxiety disorders (P<0.01), and increased repetitive
stereotyped behaviors (P<0.05 or P<0.01), structural damage of hippocampal neurons, increased GLU content (P<001), decreased GABA
content (P<001), as well as reduced mRNA expressions of BDNF, TrkB, and CREB (P<0.05 or P<0.01). Compared with model group, the
social ability of neonatal rats in vitamin D group and medium- and low—dose LWDHP groups was enhanced (P<005 or P<001),
anxiety disorder was alleviated (P<005 or P<001), repetitive and stereotyped behaviors were reduced (P<0.01 or P<0.05), the structures
of hippocampal neurons were significantly restored, GLU content was decreased (P<0.01), and the mRNA expressions of BDNF,
TrkB, and CREB were higher (P<0.05 or P<0.01). Additionally, GABA content was elevated in medium— and low—dose LWDHP
groups (P<0.05 or P<0.01). Conclusion LWDHP can significantly improve the behavioral outcome of VPA-induced ASD neonatal rats,
and enhance the regeneration and repair of hippocampal neurons. The mechanism may be related to the balance of GLU and GABA
levels as well as up—regulation of BDNF/TrkB/CREB expression in the hippocampal tissue.
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HRRIZH 76.92 81.1 366.56 199.12 57.36 165.76
(41.30,276.77) (0,268.42) (171.17,469.42)  (80.11,400.55) (9.52,81.71)* (0,310.08)
HrAFE DU 197.14 233.91 140.24 121.13 159.88 137.49
(129.24,329.36)  (193.54,287.50)"  (72.27,262.31)  (90.25,171.76)  (88.74,265.17)  (117.95,198.12)
FSRH B L R S 2H 119.84 92.35 176.52 166.77 100.27 223.97
(0,282.74) (46.61,148.78) (97.82,598.22)  (93.57,226.62) (0,204.82) (185.14,434.06)
FNERHLE LR = 2H 122.45 131.56 215.43 133.67 125.54 237.19
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TR 36.25(2.42,86.13) 19.60(0,49.51) 14.55(9.08,35.43) 14.60(0,28.17) %
HrAFE DY 12.15(1.14,46.6) 40.37(24.25,51.13) 6.03(0,12.91)%* 32.41(26.04,37.73)
FSRH B L R S 2H 33.19(0.38,64.23) 33.53(20.28,40.16) 2.23(0.16,8.82) % 27.04(25.10,36.89)
AV S U iw I R v 0.97(0,34.59) 28.3(6.50,46.50) 10.43(3.08,80.46) 49.00(30.93,60.27)*
ZS R b B AR S 2 47.01(15.57,80.38) 30.80(15.00,43.04) 50.54(10.12,73.07) 63.31(43.97,68.27)%

52 A4, #P<0.05, ##P<0.01 ; SR R, 'P<0.05,%P<0.01

R4 BAFRYBITHFHBRITR

255 BB em BEHE (em/s)  TPRKIBEEEEE em  PRKISEREREKR o KIS R R s
Z5 4l 2 317.33%250.46 2.50£0.26 87.68+17.61 11.83+0.79 28.31x13.43
HRIZH 413.02+54.20%%  0.4620.06%* 4.80+1.57%* 0.83+0.31%% 1.69+1.41%
i D 4l 841.59+69.09* 0.940.08" 25.774.18 3.17£0.70% 5.69+2.33
FSBR MBI AL ) 2 505.33+70.92 0.58+0.08 7.33+3.58 1.33£0.61 1.15+0.49
PR LR R 2H 978.96+142.36"  1.09+0.16* 35.40+4.61* 6.170.75" 16.51+8.55"
ANBRHE ISR EA 1 123.27+151.65%  1.25+0.17* 29.33+3.97* 6.83+0.98" 13.62+4.31%

0 525 4 EL, #P<0.05, *# P<0.01 ; SHERIZE L #, 'P<0.05, #P<0.01
*x5 BAMFRIBIREBERN,n=6,x+s5) .
~ 4 it
20 5] SRR/
il 1.00:0.45 ASD PR 5 5 5 H HAE P 45 52, JERg b
Qﬁ*jféﬂ 10045 éz?f#ﬁaé%lﬂﬁi%_,%ﬂl’]ﬂeﬁﬂ%ﬁ;ﬁi @gg LB
D 9.33+1.31
A B %ﬁﬂ%ﬂ%ﬂﬁ@%fﬂﬁ%‘fﬂ LI, R T 92
/\ Pl Er . +1.
/\Hiﬂﬁ%EMEE il 7.17+1.25% M?ﬁ”ﬁﬁ’ﬁé%ﬁfﬁﬁ 8] *ﬁﬁ xE 'ﬁﬁﬂm?ﬁﬁﬁ'}i

555 HALER, #P<0.05 5 SRR L3, *P<0.05,#P<0.01

ZH L A2 D 4, ASMb L IRHE4] BDNF
TrkB .CREB mRNA &3k F+ & (P<0.05 5 P<0.01),

WL 7,
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B3 ABRHEAI ASD FRIEDAAREZHZMBRY{,x200)
T LTSk TR R IEH A e T L, Je IO/IMASIOR 3L ORI BR (GRIWIAI M & s I ThREsR ) . 38 A d L ir
RN AR PSRBT/, B3k 7R IR TR AR, 28 s Sk g A B M 28T o, A S 28 T 14 . G0
SR TR R AN 2 ] LT AR 04, S HE TR S M 2 e A Bt b, A28 (120 BRI C. 42 2 D
21 DA BRHBEE U A BRI 2L PP B 40 5 PSR HB AL 0 e

*6 HBAMFREDIHELE GLU.GABA GLU/GABA FiktbE

415 GLU/(pmol/g) ~ GABA/(umol/g) GLU/GABA
AU 262.36+1.87 14.92+1.64 17.83£2.17
FEAUZH 716.68+28.21%%  7.45+0.85%%  93.95+12.61%*
FAZE DU 495.25+30.36"  8.43+0.94 64.38+3.89"
ANHHEALFE A 589.85106.32  7.74+0.70 79.74£15.07
ANIEHIBEALDFIEA 424.34425.64%  11.140.41% 37.49+2.00%
ANEHIE AU 342.6025.94%  12.47+0.07# 27.35£2.00%

55 HAL R, #+P<0.01 ; SR LLEE ,*P<0.05,%P<0.01
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E{EE 1.00+0.00 1.00+£0.00 1.0020.00
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NWHE B AUEFIRAL 116£0.11%  1.11x0.13%  1.15£0.04*

L 528 4L, #P<0.05, *#P<0.01 ; SR 4 14K , #P<0.05,
*P<0.01 ,
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