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ABSTRACT Objective: To investigate the brain protection mechanism of oleanolic acid on APP/PS-1 double transgenic mice with
Alzheimer's disease (AD). Methods: 21 6-month-old AD mice were casually divided into model group (0.5% CMC-Na), positive admin-
istration group (donepezil group, 0.7 mg-kg"') and oleanolic acid group (10 mg-kg"'), while C57BL/6 mice were chosen as control group.
8 weeks later, we use water maze to observe the spatial cognitive ability of mice. He staining was used to observe the morphology of neu-
rons, and ELISA was used to detect the content of AR, in serum. The protein expression levels of AB,.,, APP and Ibal were detected
by immunohistochemistry. Western blot used to detect APP and Ibal protein expression levels. Results: (1) The Times of entering effec-
tive area in control group, model group, positive group and oleanolic acid group were 7.00% 2.09, 1.00+ 0.89, 3.67+ 1.97, 4.33+ 2.50.
Compared with model group, control group, positive group and oleanolic acid group was significantly increased (P<0.05). (2) The con-
tents of AR, in serum were 4.98+ 0.25, 2.50% 0.66, 4.63+ 0.73 and 4.36% 0.97, compared with model group, wild control group, posi-
tive group and oleanolic acid group was significantly reduced(P<0.05); (3) Compared with model group, the number of AR, APP and
Ibal protein positive cells in control group, positive group and oleanolic acid group decreased; (4) WB results The relative expression of
APP protein in wild control group, model group, positive group and oleanolic acid group were 0.52+ 0.17, 1.38+ 0.35, 0.89+ 0.25 and
0.93+ 0.27. The relative expression levels of IBA1 protein in the four groups were 0.98+ 0.34, 1.79+ 0.74, 1.06+ 0.61 and 0.88+ 0.49.
Compared with the model group, the relative content of APP and IBA1 protein in the wild control group, positive group and oleanolic
acid group was significantly decreased (P<0.05). Conclusion: Oleanolic acid group can protect the memory and cognitive function of
APP/PS-1 model mice, reduce the damage of hippocampal neurons, and play a neuroprotective role by down-regulating the expression
levels of AB,.4,, APP and Ibal proteins.
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Table 1 Changes of escape incubation period of mice in each group with the number of days (n=6, x* s)

Groups Dayl Day2 Day3 Day4 Day5 Mean escape
latency
Control 55.84+ 10.09 47.39+ 9.41 42.50% 17.07 33.93% 5.72 36.72+ 14.86 43.28% 11.43
Model 59.50+ 0.91 47.92+ 10.67 57.97+ 523 60.07+ 0.04 55.15+ 12.12 56.12+ 5.79°
Donepezil 60.08+ 0.03 49.42+ 12.29 49.49+ 13.75 49.32+ 8.97 52.05+ 8.41 50.07+ 8.69
OA 56.96x 7.03 54.96% 7.89 48.66+ 12.58 47.97+ 19.81 56.20% 7.17 52.95+ 10.89
Note: a compared with the control group P<0.01.
%2 BEANBREYURBHNLB(0=6, xt 5) R 3 BENRMEP AR FE(n=6, 1% 5)
Table 2 Entry times of effective areas in each group of mice (n=6, x+ s) Table 3 Serum AR, contents of mice in each group (n=6, x* s)
Groups Number of valid zone entries Groups ABio(ng-mL")
Control 7.00 2.09 Control 4.98+ 0.25
Model 1.00+ 0.89* Model 2.50% 0.66°
Donepezil 3.67+ 1.97° Donepezil 4.63% 0.73
OA 4.33% 2.50° OA 4.36% 0.97°
F value 9.51 F value 15.05
Pvalue <0.01 Pvalue <0.05

Note: * compared with the control group P<0.01, ** Compared with the =~ Note: ¢ compared with the control group P<0.05, * Compared with the
model group: P<0.05, P<0.01. model group: P<0.05.

1 #4HNRIBS CAL X HE £ EER(HE,x 400)
Fig.l HE staining results in hippocampal CA1 region of mice in each group (HE,x 400)

Note A: Control; B: Model; C: Donepezil; D: OA.
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B | o SRR\ SN AR
2 FHMRBBAELR CAl R AR, EHFKIX(IHC,x 400)

Fig.2 Expression of AR, protein in CAl region of hippocampal tissue of mice in each group (IHC,x 400)

Note A: Control; B: Model; C: Donepezil; D: OA.

25 FHRBEINMREDALR CAl K APP EARIZAIHN UL 4.
G R AT EE R APP SR FIBHPEAIIBON 2 . 2.7 SA/NRINALR APPIBAI EHILE

TR, FAPEAUR R RR YL APP 2 A B TR0 UKo, WB 4R 5 R AL R AN — 2, SRR L, X R4
TP 3. APP Ibal £ (KR FEAL(P<0.05) ; AHA: FHIAILE , BHELL A
2.6 FRREI/NREAR Ibal EHRIEHIFM FFRCRIRYL APP Ibal HFHRIBREEIIFA G L (P<0.05),

Sxt R AR L L T Tbal B PHPEARM RN 2 s M1 ULER 4 RIAT 5, SR g Rk — 20 R W ST BUR IR AT LAR I APP
TR, FHPELLASFECRIRAL Toal 38 A BHPEARMEECA Bk Tbal & I IMTAE R S22 LA VR
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B3 &E/NRBEDHESA CAl X APP BEEFRIA(IHC,x 400)
Fig.3 Expression of APP protein in CA1 region of hippocampal tissue of mice in each group (IHC, x 400)
Note A: Control; B: Model; C: Donepezil; D: OA.
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Fig.4 Expression of Ibal protein in brain tissue of mice in each group (IHC, x 400)

Note A: Control; B: Model; C: Donepezil; D: OA.

*® 4 SHNRMEALH APPIBAl EHHIFRIZLLE(0=6, 2% 5)

Table 4 Comparison of APP and IBA1 protein expression in brain tissue of mice in each group (n=6, x+ s)

Groups APP/GAPDH IBA1/GAPDH
Control 0.52+ 0.17 0.98+ 0.34
Model 1.38+ 0.35° 1.79+ 0.74*
Donepezil 0.89+ 0.25° 1.06+ 0.61°
OA 0.93+ 0.27° 0.88+ 0.49°
F value 10.43 3.28
P value <0.05 <0.05

Note: * compared with the control group P<0.05, * Compared with the model group: P<0.05, P<0.01.

APP e — 95Kda
v (]
GAPDH | e s s s | 36Kda

A B C D
B 5 &H/INREER APP Ibal F B RIAFZHE (Western blotting i% )
Fig. 5 Bands of APP and Ibal protein expression in brain tissues of mice
in each group (Western blotting method)
A: Control; B: Model; C: Donepezil; D: OA
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MR A Tz, # 2 C 2R M HES B 5, iX B ST BIUR
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WFFE 4 S — 20 SRR L, SRR R T-T0 Y APP/PS-1 X
HHLR AD /NI S AN hal (& B & PR, XULPST
BURBRRENS S M AD /NI Tbal 25 AT &4, Ik
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L5 TR, FREURER T LI APP/PS-1 XUE 3L AD /)
s 22 210 188 )T L i@ FRAIK APP AR L, Ibal [13R35, s
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