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[Abstract] Objective To investigate the effects of tenuigenin (TEN) on expression of brain-derived
neurotrophic factor (BDNF), and its receptor tyrosine protein kinase B (TrkB) in the hippocampal CAl
region of Alzheimer’s disease (AD) model rats. Methods Sixty male Wistar rats were divided randomly
into 4 groups: the control group, the model group, 12.50 mg/ml TEN group and 37.50 mg/ml TEN group.
AD model rats were made by injecting ibotenic acid into Meynert basal nuclei of aging rats induced by D-
galactose. The expressions of BDNF and its receptor TrkB in the hippocampal CA1 region were measured
by immunohistochemistry method. Results The positive expressions of BDNF and TrkB were pale brown
and mainly in neuronal cell membrane of the hippocampal CA1 region measured by immunohistochemistry
method. The average absorbance values of BDNF and its receptor TrkB in the control group were 0.47 £
0.02 and 0.46 £ 0.05, while in the model group were 0.30 = 0.02 and 0.21 + 0.07 which were significantly
lower than that of the control group (P = 0.000, for all). The average absorbance values of BDNF and its
receptor TrkB in 12.50 mg/ml TEN group were 0.35 £ 0.05 and 0.32 + 0.07, which were significantly higher
than that of the model group (P =0.000, for all) and 37.50 mg/ml TEN group were 0.43 +0.05 and 0.37
0.03, which were significantly higher than that of the model group (P = 0.000, for all). The average
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absorbance values of BDNF and its receptor TrkB in 37.50 mg/ml TEN group increased significantly than
that in 12.50 mg/ml TEN group (P =0.000). Conclusions TEN can dose-dependently increase BDNF and
its receptor TrkB expression in the hippocampal CA1 region of Alzheimer’s disease model rats, which may

partly explain the beneficial effects of TEN on cognitive function.
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Figure 1

BDNF positive - stained neurons in the hippocampal CAl region of different groups.
(SABC) x 400 Positive - stained neurons in control group showed dense and regular arrangment and deep staining (Panel la).
Positive neurons in model group showed sprase and irregular arrangement, neuronal loss and vacuolar degeneration with shallow
staining (Panel 1b). Positive neurons with 12.50 mg/ml TEN group were more regular than that in model group with deep staining
(Panel 1c). Positive neurons in 37.50 mg/ml TEN group were more regular than that in model group with deep staining (Panel 1d).

Immunohistochemical staining

P o R A

A WIS R, BDNF M H A7 4K TrkB iR 47 M A8 3
83 0 LA ] 7R P I8 R S5 O\ 1 ) B R A
3 mRNA FE K8 TR R TR
Th BDNF 2 H 32 1 Trk B 2 35 XF 28 figh ] 98 1 B 4K
PR , 0 IR B IR P R AN K — A AR YR
T, mEREEAMN R B, G Tk A
B2 ), B4 T 2000 A3 4F 1Y I IR 52 8, ARk
P — S5 /N R AR P PR AR R
AR ML R TF T IR R PEWE S . AT /N
ANEE] LU T R S nAChRa7 3% .nAChRa4 W3 %

K 7K T 2 IR B BE R G R 5 i FL AT DL e 2 ik
J&i B0 W1 95(PSD95) .NMDA 52 /& NR2A ik, LA K&
P E I T C AL XK A 496 5 1 oA 3% 2% i w9 P, A
[IE 1RGN SN e R Tak v - B
AWFGE R DL LA S MBS B A IS A
2 45 55 XA J5 JFS AT Bisi Meynert A% il 28 K BUBE Y, 45
R, B K B BDNF & H: 32 14 Trk B 26 35 7K -
0BT R F O B AL, L5 2 R0 S5 45 A —
oo waE S R R G A 41K B BDNF B H 32 ik
TrkB 221K K- i 2 s TSR 2, e 3k 8 e AT AR 7E 5
AR, AT R I T BDNF B 52 1 Tek B 3 14 7K
o R G R R AT LA L B BDNF & H Az 4k



B R 2 AR 2014 45 TS5 145555 Chin ] Contemp Neurol Neurosurg, May 2014, Vol. 14, No. 5 . 425

by YL -

B2 AFAPAKR LS CATX TekB R AL ARALUE R A(SABCIE)  x400 2a  IE#X AR D CAT X F
M ITCHES RN B4, e @R 2b  BTRIAT K U 5 CAL X B 2R e HES) LI L AX A A B, &5 07 0 e (B VR 2¢ iE
R TR 2K U T CA L DB 22 ST HE S BB R LR, e (A TR 2d G K R T R ) 4 4K U T CA L X B P
2 JCHE G FEARS LRI, Y 0 B

Figure 2 Changes of TrkB positive - stained neurons in the hippocampal CA1l region of different groups. Immunohistochemical
staining (SABC) x 400 Positive-stained neurons in control group showed dense and regular arrangment and deep staining (Panel 2a).
Positive neurons in model group showed sprase and irregular arrangement, neuronal loss and vacuolar degeneration with shallow
staining (Panel 2b). Positive neurons with 12.50 mg/ml TEN group were more regular than that in model group with deep staining
(Panel 2¢). Positive neurons in 37.50 mg/ml TEN group were more regular than that in model group deep staining (Panel 2d).
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Table 1. Comparison of expression levels of BDNF and TrkB in
hippocampal CA1 region of model rats among differnt
groups (¥ =s, OD value)

Table 2. Paired comparison of BDNF and
TrkB expression levels in hippocampal CAl
region among different groups

Group N BDNF TrkB
P value
Control (1) 15 0.47 +0.02 0.46 +0.05 Paired comparison
BDNF TrkB
Model (2) 15 0.30+0.02 0.21+£0.07
1):(2) 0.000 0.000
TEN 12.50 mg/ml (3) 15 0.35+0.05 0.32+0.07 2):03) 0.000 0.000
TEN 37.50 mg/ml (4) 15 0.43 +0.05 0.37+0.03 (2): (4) 0.000 0.000
F value 59.943 47.612 (3):(4) 0.000 0.000
P value 0.000 0.000 BDNF, brain-derived neurotrophic factor, i I £ #if 22
H R A F 5 TrkB, tyrosine protein kinase B, i 2 i £

TEN, tenuigenin , i i £ & 1 ; BDNF, brain-derived neurotrophic factor, il i

T 2275 F5 T 5 Tek B, tyrosine protein kinase B, i 24 R 25 [ #4155 B 1 B
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