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Suanzaoren Tang Exerts Neuroprotective Effect by Inhibiting Hippocampal
Neuroinflammation in APP/PS1 Double Transgenic Mice

LONG Qing-hua, DING Li, ZHAO Bin-bin, XU Bo, TAN Ai-hua, WANG Ping”
(Institute of Geriatrics, Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract ] Objective: To observe the effect of Suanzaoren Tang on hippocampal neuroinflammation in
APP/PSI1 mice and to explore its possible mechanism of neuroprotection. Method: The mice were randomly
divided into blank group, model group, donepezil group (0.92 mg-kg '), Suanzaoren Tang low and high-dose
groups (12.96, 25.92 g-kg™'). After 30 days of continuous administration in each group, pathological changes
of dentate gyrus (DG) in hippocampus of mice in each group were observed by Nissl staining. The levels of tumor
necrosis factor-a (TNF-a) and interleukin-18 (IL-18) in serum of each group were detected by enzyme-linked
immunosorbent assay ( ELISA). Real-time quantitative polymerase chain reaction ( Real-time PCR) was used to
detect the mRNA expression levels of TNF-a and IL-18 in hippocampus of each group. The expression levels of
glial fibrillary acidic protein ( GFAP) and ionic calcium binding protein 1 (IBA1) in hippocampus of each group
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were detected by immunohistochemical staining (ICH) and Western blot. Result; Compared with blank group, the
granule cells in DG region were unevenly arranged in model group, with obvious cell loss, and the nissl bodies in
some neurons disappeared or condensed, serum TNF-o and IL-18 content significantly increased (P <0.01), mice
hippocampus of TNF-a and IL-18 mRNA expression quantity significantly increased (P <0.01), levels of GFAP
and IBA1 in the hippocampal DG region were significantly up-regulated (P <0.01). Compared with model group,
the granule cells in the hippocampal DG region were slightly aligned in donepezil group, Suanzaoren Tang low and
high-dose groups, neuron loss of ease, and intracellular austenite disappear or pyknotic conditions improve, the
expressions levels of TNF-o and IL-18 in the serum were decreased (P <0.05, P <0.01), the expression levels
of TNF-o and IL-18 mRNA in the hippocampus were decreased (P <0.05, P <0.01), protein expression levels
of GFAP and IBA1 in the hippocampal DG region were decreased (P < 0.05, P< 0.01). Conclusion:

Suanzaoren Tang can improve neuronal loss in APP/PS1 double transgenic mice, and its mechanism may be related

to the regulation of hippocampal neuroinflammation in mice.
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ALY (HRP) FRic £ 40/0 AR BRE H (1g) G
—Hr (R Servicebio 2w, #t 5 4> H GB11096,
GB12105,GB12002) .,
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% E 94 °C 4 min,94 °C 30 5,60 °C 30 5,72 C
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Table 1 Primer sequences
519 gl K JE#/bp

TNF-a 3% 5'-CCGATTTGCCATTTCATACCAG-3' 232
R 5'-TCACAGAGCAATGACTCCAAAG-3'

IL-18 3% 5 -AATCTCACAGCACATCAA-3' 152
3% 5'-AGCCCATACTTTAGGAAGACA-3’

B-actin |3 5'-CATCCGTAAAGACCTCTATGCCAAC-3’ 171

F 7 5'-ATGGAGCCACCGATCCACA-3’
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P<0.05 hERAEAZEIFE X,

3 #R

3.1 xb/ B S BEOE SRR A 14 W

g 5 DG DXURL 40 i HE 51 X 20 8 5%, R LB 2 A 2
M BB e IRk 5. BEALAL /N U 5 DG IX
TOURL A L HE 51 AN 127, A7 B ) 2R i 25 2k AR 0 il 22
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A B BRI C 24 URSTA D BRI E 4GE. RS AR (K2 ~4 7))

1 BFECHWNRIED DG XHER S F I (Nissl, x400)

Fig.1 Effect of Suanzaoren Tang on pathological morphology of DG region in hippocampus of mice( Nissl, x400)

3.2 XF/NEMIEH TNF-o, IL-18 SR 5
25 VA R AL /N BRI IE Y TNF-a, IL-18 7 5
BFETHE (P <0.01); HEIAIA LAY, 2R T4,
PR A A 5 A BUE o TNF-a, TL-18 %
W REEAR(P <0.05,P <0.01) ; 58 A7 ik
20 A, IR AT ) 2D BT B TNF-a,
IL-18 & U R, L& 2,

2 BECHMMIRMED INF-,IL-18 RIZHZMW (v £,
n=5)

Table 2  Effect of Suanzaoren Tang on expression of TNF-a and

IL-18 in serum of mice(x +s,n=5) pg L~
2150 FAE/g kg ™! TNF-a IL-18
25 - 38.80 £6.94 46.68 +14.80
AR - 53.18 +7.76"  68.06 +7.48"
£ 5 RS 9.2x10°* 42.07 +8.03%  55.32 +11.88%
R 12.96 44.68 +5.30%)  46.55 +8.53%
25.92 45.05 £8.03%  53.03 +12.65%

H S HAEY P <0.01; SHE R4 Y P <0.05,Y P <
0.01(F3~5F),

3.3 /MBS b TNF-a, IL-18 mRNA 33k 1Y 5%
w52 (A R, AL N BUE S TNF-a,
IL-13 mRNA Rik i 3 FiH (P <0.01) ; SRR 1L
B, 2R BRI ) AL RO S
TNF-a,IL-18 mRNA % ik W] B FEAK (P <0.05,P <
0.01) ; 5 AL &t 41 LA, B2 A 1% 5 71 4t
/N EHE B TNF-a, 1L-18 mRNA 3 3k 8 748 R 1]
W W&E3,
4.

£3 BELCHX/MRIED TNF-a, IL-18 mRNA =X i) % 13
(x£s,n=5)
Table 3 Effect of Suanzaoren Tang on mRNA expression of TNF-«

and IL-18 in hippocampus of mice(x +5,n=5)

215 Hl&/g kg ! TNF-a 1L.-18
= H - 0.38 0. 14 0.57 £0.17
A - 0.62 0. 17" 0.94 +0. 11"
EZ S5 9.2x10°* 0.43 0. 13% 0.69 +0. 18
TR 12.96 0.46 £0. 147 0.63 £0.09%
25.92 0.47 £0. 13% 0.68 £0.15%

3.4 XP/NEUEE S GFAP, IBAT 7K 1434 3K i 52 )
52 A b A4 /MRS DG X H GFAP,IBAL
HHMRIXRE EF(P<0.01); SEAIH LK, £
ZRWRFEA R A A AR L R e /N BUE S DG X
GFAP IBA1 ik BREAL(P <0.05,P <0.01) ; 5%
AT ARG i 2 B, R A 3 e R e 2H /) B
DG X GFAP,IBA1 ikt R, LR 2,3 A
4,
3.5 /NS GFAP,IBATL 2 H & IA 5
528 T H B BRI AL/ RUE S P GFAPIBAL 25 [
ik E LI (P <0.01) ; S A AL, 2 58Uk 5F
4 RAAT AL = R AL/ BB S b GFAP, IBAL
HARIKPRFEM (P <0.05,P <0.01); 5@ A"
AR 4 R, TR A7 R AL RO S
GFAP,IBAl Rk AR, WK 4,55,
4 itig
LU= DN ER L R 2 ) 087 S RE o1
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2 BELCHINMRED DG X IBAL RIXHZIE (41, x400)

Fig.2 Effect of Suanzaoren Tang on IBA1 expression in DG region of hippocampus of mice( IHC, x400)

o
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R LERIER Y
SRS S 4

B3 BECHNNRED DG X GFAP RiXM M (HLEdifk, x400)

Fig.3 Effect of Suanzaoren Tang on expression of GFAP in DG region of hippocampus of mice( [HC, x400)

x4 BELCHTNMRIED IBAL,GFAP B IA M (x +5,n=5)
Table 4 Effect of Suanzaoren Tang on IA of IBA1 and GFAP in

hippocampus of mice(x +s,n=5)

xS BECHNNRIED IBAL,GFAP EARZEHHEM («
n=5)
Table 5 Effect of Suanzaoren Tang on expression of IBA1, GFAP

H

s,

20 5 FlH/g kg™ IBAL( x10°) GFAP( x10%) proteins in hippocampus of mice(x +s,n=5)
s - 0.91 £0.34 0.87 £0.24 20 51 F /g kg ! IBA1/GAPDH GFAP/GAPDH
[y - 1.51 +0.25" 1.39 +0.37" ZEH - 0.41 +0. 12 0.58 £0. 14
EZ 13 9.2x107* 1.01 £0.19% 0.97 £0.25% sl - 0.65 £0.08" 0.91 0. 16"
R 12.96 1.15 £0.32% 1.01 £0.23% EZ s 9.2x10°* 0.51£0.11% 0.70 0. 19%
25.92 1. 11 £0. 347 0.98 +0.33% REA 7 12.96 0.48 £0.12% 0.64 0. 14%
25.92 0.51 +0. 16 0.68 +0.17%

[BA] "o aemmpe SRS BWOF a7 kDa

Grap i A A A ¢ D2
oxort. (D D D QD G - ---
A B C D E

4 /NRiED IBA1L,GFAP EA &KL ]k

Fig. 4 Electrophoresis of IBA1, GFAP protein expression in

hippocampus of mice
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SN BRI 9 A 28 R E o Nissl e 0 %% 3R 43 ]
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