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Effects of Renshen Yangrong Decoction on learning and memory impairment in
Alzheimer’s disease mouse model
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ABSTRACT: AIM To investigate the effects and mechanisms of Renshen Yangrong Decoction on learning and
memory impairment in mice modeling Alzheimer’ s disease (AD). METHODS Seventy-two mice were randomly
divided into blank group, model group, donepezil group (0.1 mg/kg), and Renshen Yangrong Decoction groups
for low-dose, medium-dose and high-dose interventions (1.56, 3.12, 6.24 ¢/kg) , respectively, with 12 mice in
each group. All of the groups, except the blank group, were intragastrically given once a day the therapeutic drugs
2 hours after intraperitoneal injection of 100 mg/kg D-galactose and intragastric administration of 10 mg/kg AICI,.
90 days after modeling, the mice had their learning and memory ability assessed by behavior test; their biochemical
indices levels of serum and brain tissue detected by kit; their hippocampus damage evaluated by HE staining; and
their hippocampus protein expressions of PSD95/NR2B pathway detected by Western blot. RESULTS To the
mouse models, both Renshen Yangrong Decoction and donepezil significantly improved their spatial learning and
memory, alleviated their oxidative stress, increased Ach level in brain tissue, decreased the activity of
acetylcholinesterase ( AchE ), alleviated the hippocampus damage, and simultaneously up-regulated the protein
expressions of PSD95/NR2B. CONCLUSION  Renshen Yangrong Decoction can significantly improve the
learning and memory impairment of mice modeling AD, relieve their oxidative stress, and restore the cerebral
acetylcholine system. And the mechanism may be related to the regulation of PSD95/NR2B signaling pathway.
KEY WORDS: Renshen Yangrong Decoction; Alzheimer’s disease; learning and memory; acetylcholine;
oxidative stress; synaptic proteins; PSD95/NR2B signaling pathway
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Tab.1 Effects of Renshen Yangrong Decoction on learning and memory in AD mouse models (x+s, n=12)

. A AN kR R AR, B &AL/ BRI S
1 Morris /KX ELIGLER

Fig.1 Results of Morris water maze experiment

4151 %5 KIBRHI/s 23 SR B /mm K EE/ (em-s™!) FATFRMRE E 4 /%
E{EE 12. 883+4. 478 223.661+128. 243 17. 8203, 394 21.410+7. 929
T ZH 35.385+17. 028 753.969+400. 018 ** 19. 153+2. 371 43.183+14. 966"
ZHRWRFTH 16.471£13. 180 433. 190+386. 687% 18. 623+2. 246 41. 827+20. 767
NS FE R R 18.557+9. 138% 330. 582+204. 947* 19. 2143, 581 41.200=16. 249
ASFHG R EH 16. 432+12. 496** 228. 868+139. 050* 17.900+1. 738 40.49111. 876
NS FER G w2 17. 184£6. 444 297.362+131.251% 18. 570+2. 948 40. 300£20. 230

. S=AHIE, * P<0.05, ™ P<0.01; SERHLE,*P<0.05,%P<0.01,

HE: SEAHIE, ~ P<0.01; SHEIH LA, *P<0.05,%P<0. 01,
B2 ASFERAREZGERENBRMAL ACh /KFERK AChE iFERIFN (X+s, n=8)
Fig. 2 Effects of Renshen Yangrong Decoction on cerebral ACh level and AChE activity of AD mouse models (x+s, n=8)
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0.01), MDA JKFFEML (P<0.05, P<0.01), W
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Tab. 2 Effects of Renshen Yangrong Decoction on serum SOD and CAT activity, and MDA level of AD mouse models

(xxs, n=8)

45 SOD/(U-mL™") CAT/(U-mL™") MDA/ (nmol -mL™")
E{EE 35.559+2. 727 2.277+0. 257 7.422+0. 585
AT ZH 18.311+3. 563 ™ 1.239+0. 381 ** 10. 668+0. 761 **
ZHRIRFTH 19. 867+3. 562 2.033+0. 142 9.935+0. 497
ANSFRG I 4 25.485+4. 738* 2.201+0. 564* 9. 428+0. 562**
ASFAG PR A 26. 159+6. 198* 2. 066+0. 216* 8. 890+0. 623"
N =i SvT=Till ¢ 23.721+5. 817 1. 699:0. 455 7.783+0. 626%#

. 5 AAE, *P<0.01;

SRR A, *P<0.05,*P<0.01,
K3 ASHEFRGWMRZEEBRENREDHLE SOD, CAT iFHEE MDA KEHFM (xs,

n=8)

Tab.3 Effects of Renshen Yangrong Decoction on hippocampus SOD and CAT activity, and MDA level of AD mouse

models (x+s, n=8)

2851 SOD/(U-mg prot™") CAT/(U-mg prot™") MDA/ ( nmol - mg prot™")
EHA 184.306+26. 338 98.996+26. 148 11.039=1. 105
HERIZH 64.936x10. 771 ** 39.301+7. 733 * 19. 989+0. 967 **

ZRIRFTH 71.556+16. 702 47.235+3. 669 19. 403+2. 799

105. 757+35. 726*
114. 414+42. 421
95.255+33. 528

NS m K EA
ANSFAFG R A
ANZFRGEF A

61.308+4. 475
80. 633+17.981%
78.762+9. 316"

16.285+3. 524*
16. 631+2. 419*
12. 819+2. 281%
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SRR L, *P<0.05, #*P<0.01,

B, JErP AR 2 o0 MO M MR A D MR [ 4, 2R

PR s 220K 57 AL S H 3 5 B 4/
BRI T 1 0 0 9
48 5

x400)

Fig. 3 Pathological morphology of mouse hippocampus in each group ( HE staining, x400)
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TE: A /MBS 2040 PSD9S, NR2B R A A &, B b4 4
NR2B HEHRIBLLE, C W44 PD9s ALK LLE, SEA4
H#, ™ P<0.01; SREI41 AL, * P<0. 05,% P<0. 01,
B4 ASHRRGXRZBERENRIBDHER PSDI5,
NR2B EBFRIAWFM (x+s, n=3)
Fig. 4 Effects of Renshen Yangrong Decoction on the
protein expressions of PSD95 and NR2B in

hippocampus of AD mouse models (xxs, n=3)
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