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ABSTRACT: Objective To observe the effect of Yishen Huazhuo Decoction on the learning and memory ability and
psychiatric behavior of senescence—accelerated—prone mouse—-8 (SAMPS). Methods Twenty 3—month—old male SAMP8 mice
were randomly divided into model group (SAMP8) and Yishen Huazhuo Decoction (YSHZ) group, with 10 mice in each group.
Ten 3—month—old male senescence—accelerated mouse resistant 1 (SAMR1) mice were used as the control group (SAMR1).
YSHZ group was given Yishen Huazhuo Decoction by 6.24 g/(kg*d) of crude drug, while SAMP8 and SAMRI1 groups were
given the same amount of distilled water once a day for 12 weeks. Morris water maze (MWM) was applied to evaluate the
learning and memory ability of the mice. Open field test (OFT) and elevated plus maze (EPM) were employed to measure
their psychiatric behavior. Results The results of MWM showed that there was no significant difference in the average
swimming speed among the groups (P>0.05). Compared with SAMRI group, the escape latency of SAMP8 group was
significantly prolonged and the number of crossing platform was significantly reduced (P<0.05). Compared with SAMP8

group, the escape latency of YSHZ group was significantly shortened and the number of crossing platform was significantly
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increased (P<0.05). The results of OFT and EPM revealed that compared with the SAMR1 group, the total movement

distance, the number of times to enter the central zone and the proportion of time to stay in the open arms of SAMP8 group

were significantly reduced (P<0.05), while compared with SAMP8 group, the first two indicators of YSHZ group were

significantly increased (P<0.05), and the proportion was increased (P>0.05). Conclusion Yishen Huazhuo Decoction can

effectively improve the early learning and memory impairment and psychiatric disorders of SAMP8 mice.

KEY WORDS: Yishen Huazhuo Decoction; Alzheimer’s disease; senescence—accelerated mouse; learning and memory;

psychiatric behavior

B JR % 713 BR %5 ( Alzheimer’s disease, AD) AHEAT
PEICAZIER B HAb AN D BERE RS ORGSR R H
HAIEBE ST R R EEIGRAE IR, 90% T 65 % LU
RISt UL R R A, HRTFR E AD g T
1 000 J7 , 7248k AD JBHHt i 2 1 E 0, w T
FERIN, 5 BRI T Al A SGE R AD R I R AE
ARE, FESL SR b ASWFSE IR 3 iy SAMPS /N UE
TS, BAEES o B Ak T 2 2] il 44 fig
FORERAT R s
1 #RFAx
1.1 %34y SPF 4¢3 A i IEd: SAMPS /M 20
H, R RiE 20~25 ¢,3 H % M0 b 22 40 /)N B
(senescence—accelerated —resistant mouse—1,SAMR1)
N 10 IR 20~25 g, By R B 25 KRR
— i = B AR R 3R T R T g R B SL g sh ) R
L, BIEAS R 12 W/12 h, %5 23~25 C, X2 E N
50%~60%, F T E 510K . SE5 8 b oA e
S50 3l 8 5 1 FH 48 e )P
1.2 %5 £ 2B mBE A LiTr
10 g, ¥ F74E 10 g, AR 10 g, I EH S 6 ¢, 1 2
6 g, JIH 6 g, — U T K B 25 K45 — s
EERe R 2 5. SRR UERE B ] 245 9 iR pEe
PRAF R A T s s i, 8 Lo b 250K R SR Uk 45
FLZS VR T i b 25 5 05 R TRy, T BT Ak
HERAERE

JiE B 28 R AL CFR M e i 7 A AL E A PR A A
RE-201D), JEAIZRTHL (B IRMEIERARA A,
VS-502FD ), Morris 7K & B WA AT R 40 (AL AR
BB & A BRI AT/ F] ZS-001), ANY —maze 3l
WIAT R0 255 (24 [ Stoelting 23 5] ) B I 37 5256 46
DURE 50 20 7 B S0 A 20 BT 2 4 (b ot Ak S
BIRH & A IR 5T A ), ZS-DSG )

1.3 2@ FWm ¥ 20 2 SAMPS /N FUBEHL S A5

AU(SAMP8) 4] i Ak 75 (YSHZ)2H 4% 10 2,10 B
SAMRI1 /NRAE X BRAH o &4/ BREEA T B T 3l .
YSHZ 207 UL gt B AL J7 , SR 2H FORE REZH T DL 2808
Ko YSHZ 4524550 5 2 2% 2 B SL 96 7 vk )b ik
Fem AR B A (70 kg) H5/hHE R (20 g) =22
0.002 6 WITH REIAT A, B3 4 H IR 2%
B ik A 25 48 ¢, W20 ¢ N H AEZ A
0.124 8 g, B/ 25 6.24 g/kg, ¥ Lk 25 B4k v 2y
5277 VRT3 I ZAR8 7 I A o7 e 38 1 24 08 5 27N B
RHMES 1R Frg 12 4,
1.4 Morris Ki¥g HEHEEHESM Vorhees ZEBI5L
U %, [l K 2R R I8 T 7K v A K A K TR A
30 em, SRR BCE (R 7K 2 30 R A3 I 1Y) 26
o KIRIERIFE 21~22 C. K BaEr BIR T AR T
H—ZBRKIE T 1 em, AT @ NAAT 25
141 EAAUAT £ 8 RS H/NREET 4 YR,
RFLL 5 do INRAKIG , RYE A SR IC B . #
/NEFE 65 s B -6, RS A ghifs 1k id sk, bk
TR SUT R[] B A 10 S B[] 5 5B 2ok 65 s, DU 06k v AR
WImHE 258 A Ee N 65 s, A5 S/ EPES |
15810 s,
142 ZEFRERLL  ERMTSEREE SR H R
A B AR B /INEREI 1, DCF 6 X7
BV =R, 25 A SR C s NRAK G
65 s AT & X sk .
1.5 w35k BN TSR S ks
AN, ANY-maze sh¥177 05087 R G4 75085
KA LIE sk 5 min A HU/NEUAG IS 30 SR B Atk A
e BRI, BN BB, S5, 39 IS 72
SR I AR AR /)N BB ACR B I 1Y 400
1.6 SE+TFkE S Walf FEOSK T E K/
SRV TS R SR A PR A 3 e Ak T ) S
XA 8 TSR, FH e 2R o S L A3 T R gt il
7



2021 4F

= PESEBE AR

5 44 %

SIS min RIS Sl D0, IR T UE aAs RE
IR L], (RIS S8, 26 AR e F I A 4564
IS HAE R S5 FE AT /N D5
1.7 %itF ik R SPSS 19.0 G it M ik i kA7
SEBR TE S A B s T PR ARME A 2E OFRIR
Z A BRI 7 225007, S8 s i LU RCR A
W T 22001 o JAEIEAS A BE T H i TRk L4
A Uy [ EE M(IQR) 27 , 4 [A] Fe Bk AR 2 8K
Kruskal-Wallis #:56, LA «=0.05 J KKK #E , P<0.05
T ERHAGIEE L
2 #R
2.1 #HBAL Ty xF SAMPS s R 5 T TIChk A 69 Hm
211 FHuEkEE AN S d AT B
PR E M7 2007, 4l iR 22 R RS 45
SL(P>0.05), 1568 45 20 (8] /)N BRUPA B 0 A AR [R] , mT
HEBR e H B kR BT s e . LR 1.

R®1 BENREKEEGENDRAELE (x+s5)

Wil n - EEKGH B fem - s7!)
SAMRI1 4 10 18.65+1.04
SAMPS 4 10 16.85+1.09
YSHZ 4H 10 17.69+1.04

2,12 HhEEBRE KLUNR S d Pk R
Fb R FH I 225381, 28 Mauchly BRI AG 56
(P<0.05), % Greenhouse—Geisser #4171 1E , 45 5
R IR R ZE P<0.05 , 156 BH 45 20 /0N B a0k ak v R
PAJ BT 1) B 75 Ak T AR A, ELINHE] 5 20 20 ) B AR
YEFH(P<0.05 ) , 6B AN [ 21 () b sl TR AR BT R AR A . 5
JGZE ISR B8 5 SAMRI 44 H, SAMPS £
K YSHZ 4 /)s BL6 R AR 01 45 1 35 4 K (P<0.05) 5 55
SAMP8 ZHAH L, YSHZ 20 /)N FROREVES R W B 4 (P<
0.05), WL 2.

®2 BHNREEFEAPEENDRYERR (T 1)

Srel n b e R 301/
SAMR1 41 10 32.57+1.49
SAMPS 4 10 56.52+1.49"

YSHZ 41 10 39.01x1.49*

. 5 SAMRI 4 %, P<0.05; 5 SAMPS 4 b4,
#P<0.05

8

2.1.3 FHFEKHE 4 Kruskal-Wallis /56, 45 5F
R 5 SAMRI 41AHH , SAMPS £ /)N B2 B 5 ¥k
BRI (P<0.05), 1 YSHZ 415 2 M H 22 7 6480
3 L(P>0.05); 5 SAMPS ZHAH H , YSHZ 4H /)N Bl
ZECE 5 B R (P<0.05) . W3R 3.

®3 BANMNRFEEEREHILE(M(IQR))

Baxii! n TP 5 B
SAMRI 4 10 4.5(3)
SAMPS # 10 0(0)"
YSHZ 41 10 3(2)%

W 5 SAMRI1 41 L%, 'P<0.05; 5 SAMPS 4 [b %%,
*P<0.05,

2.2 % BRI xF SAMPS s RAEAVAT A 84 ¥ v
221 UHERER KBPRRTESTAR: 5
SAMRI ZH /N EUAH L , SAMPS £ /)N BRU7i6 51 i I g K st
AR DX R B 2 D (P<0.05) L 1 YSHZ 415
ZH 22 IS T L (P>0.05) ;5 SAMPS 414
L, YSHZ 41 /)N B 2l Sl 128 Stk A vt DX S vk 55034
W EHEN(P<0.05), WLEE 4,

x4 BANMNRYHEBERER(xLs)

Pl n SHE (m) gL XK
SAMR1ZH 10 7.3220.99 17.50+5.72
SAMP8 41 10 2.34£1.50° 5.00£2.97°

YSHZ# 10 5.62+0.67* 16.33+4.18"

H: 5 SAMRI 4l L%, 'P<0.05; 5 SAMPS 4 HL#x¢,
P<0.05,
222 BMETFRELER ZPRERETESVIKN:
5 SAMR1 41/ HE , SAMPS 41 Fl1 YSHZ 2H /)N U7
TEHCE 5= BE B 1D o b3S B 2> (P<0.05), RS
SAMPS ZH A H , YSHZ 41/ BUZE T 08 45 F F fa] 1
G- 25 (P>0.05), W& S,

x5 BHANMNRBERTFEEERILK (x+s)

gl n T TR 45 B I ] L 451/%
SAMRI1 41 10 51.54+20.19
SAMPS 4 10 9.88+5.82°

YSHZ 41 10 18.12+0.31"

1.5 SAMRI #H H%¢, "P<0.05,



o5 3

T B R B AL MO X P AL P8 /B2 2T 1L AL RE F1 KOS AT A R

3 Wit
AD J A B 2 g R A TR S Y,
FRAIRHLTE T 5 K, FeA DBk AR, PR R FH 4 B
A DIY) g 5 i B 3 44 T B o & kAR AL
B4 S, PRBZH Bl R AR AR L 22 50 K i R () 2
fih b, 456 2248 B I R S B AN & R, LA 7 IF
AT T Ak SRR H 6 B 254, Jy £ ot
TR B DAL B B 2 T FR AR A R LA SR TR
B2 T1,4 255 AT “BAR BE, BEAFsR A A &
THERIEES IS5 AT, (AT A L E A
5% ] [ 37 & AR A 5 9T FIBAT R 2% 1 R 9 B 23 5 8 AD
1495 B AR A I R AR 8 BILAT 15~20 4F 2 27T
f , PRI B S0 T BB mE 9 o — A0 R R B
P AL /N R (SAM) U2 H K ToshioTakeda #
FAE T ER AW &, It R B 24 K 2250 — M s B
Bt 1 s S R B2 5 | i 3R Y, L SAMPS /)N FUE
H AT AR BFIE T Z A0 AD RSB0 BE5 A i
H3E AN, HEPE SAMP8 /INERANAA T R 1 Bhimi /b R
B, SR Bz 1k B R RO (RIS CRELRE , O H BRI
R k595 | MR A 301 38 RS A e ™ R 8 AR AR 5 BT 26 2k
P BRI SRR, ELAEE R ST 0 RE
BRI BFSY N, SAMPS /NG 4 % 0 Rt 2 5
ARG 1915 iR L H 30 AR R P AR A G G pf
oSl i B 5 2 0 5 1 R % DA
IR0 e SAMPS /N HEAT AT 5T B BEARRSE A
1T R VRN SR A 5 ) 7 2D 0L e 1 SRS p
PR FEEARAER, Morris 7KK B RITN 312: S8
1 28 L7322 R 3l ) DR K T 38 i Uk 2% )
FHAK P RIECT B A BRI TSI o ¥ S R 2 L AT
B — R AT IE S, B TS W %S [B] 2
2idAChe s, K s BB B & e By B ]y
kT R, 2 ) T () K 5 S8 s 1 2% 2T A2 fig
IR LY s Z 28 (B PR AR S0y, 3 8 S W Sl k253 i)
ICIC R GERERE 1 W37 S5 Rl e 42 ok W B
SEBNPIRE AT R I, i T o i/ B 3
FEE JEREAT 2, /INER 32 3 e T e B S )3 B0
/b T AR PERR R A AR P B o] T S 1 v o X
T 3115 Je 2 R G 17 S0 A 0T R DX sl an 38 A R 1) s 47
FARFHIABE ) KM Z (8]0 08 i K 25 a8 LA IR

FETF IR v 5= e Tl 4 S AR R R B AR

AR RBFFESE S R, Morris 7K 32 B 5258 v 4% 45 /)
B T K O P TG (8 22 S 4R, 5 SAMRI 471
FRFH HE , SAMPS 21/~ Bl b s 7k FR: 300 ) B g 348 o, 3¢
U — 2 2 ) e R s AR IR R S, 5
SAMRI ZHAH LY, SAMPS £H /)N BRI 28 B &5 B i 3
W BEITZ /N BN T 5d 892 D00 R 8 2% s i
253t 35 B Ak T T TS , SAMPS /N Lk i v AR 20 s
LGRS S R SR € QIR T E S I =g
BT REAE A SAMPS /)N U 2 3 1042 RE 1
R G MEE PR E SR B, 5 SAMRI
ZHAA EE , SAMPS ZH /N BRUBGE B E B E A 0 X 3R
B K e TR 455 B B BT e ) G ek D, B OR
SAMPS /N ARG AT S8 5 A0 25 B Ak by T
5, SAMPS /)N RS IZ Bl I B ATk A A0 X s 5l
o7 4 S HA T, AE T CE 45 B A e R] LA A 1 )
BOAFARB G EES KRBT B
—EMPUEIRIER , Z B — 2P RS FEA T
PABRIN

ZE TR, 25 BRI 5 I AL SAMPS /B
T2 S0 R IR B BT S, A SR kA T
FLARHLH R E

Sk

[1] LIU-SEIFERT H,SIEMERS E,SUNDELL K,et al. Cogni—
tive and functional decline and their relationship in pa—
tients with mild Alzheimer’s dementia[J]. J Alzheimers
Dis,2015,43(3):949-955.

[2] BONDI M W,EDMONDS E C,SALMON D P. Alzheimer’s
disease: past, present,and future [J]. J Int Neuropsychol
Soc,2017,23(9-10):818-831.

[3] ADC F:f5k. 2050 473k [ B /R 7% 1 BRO95 £ 50088 4000
TT Nz IR A HEE (A [ER/OL). (2019-11-04).
https://www. ade. org. cn/index. php/article/437. html.

[4] ZHANG Y L,LIN C,ZHANG L L,et al. Cognitive im-
provement during treatment for mild Alzheimer’s Disease
with a Chinese herbal formula:a randomized controlled
trial[J]. PLoS One,2015,10(6):e0130353.

[5] B4FNG  ZEART R AEA: 45 SR Bl B il 4
[M]. Jb5t: Bb2 ik, 2016: 115-118.

(6] T 2R, (TR0, 2Rt , 4. I T i AR e v 24 40 )

9



2021 4F

=R

Besr it

o044 %

W FHBUIR 5 R[], E BE 25 Tl 24,2019, 50( 1) :
42-47.

[7] BAG, A 36, 250, 2S00 ik 2B M. 4 B, b
N RV At , 2010 1698.

[8] VORHEES C V,WILLIAMS M T. Morris water maze: pro—
cedures for assessing spatial and related forms of learning
and memory[J]. Nat Protoc,2006,1(2):848-858.

[9] WALF A A,FRYE C A. The use of the elevated plus
maze as an assay of anxiety-related behavior in rodents
[J]. Nat Protoc,2007,2(2):322-328.

[10] E7R A, 5RAAFL. B R 22 (M. JE st AR TA: R

41,2007 855.

[11] sk 75, FaKR. B - - B RE -3 25— P XS 2 4R
PRI SR 0 A R HL AR [, v v B R R o 2
#,2015,21(3):244-246.

[12] TAKEDA T,HOSOKAWA M,TAKESHITA S, et al. a new
murine model of accelerated senescence[J]. Mech Ageing
Dev, 1981,17(2):183-194.

[13] ek, P & A/ 1 R (SAM) B9 & A6 1 R AR
SRR AT, 1995,12(4) :21-29.

[14] PALL S M. Senescence—Accelerated mice P8: a tool to
study brain aging and Alzheimer’s disease in a mouse
model[J]. ISRN Cell Biology,2012(3):1-12.

[15] MORLEY J E,ARMBRECHT H J,FARR S A, et al. The

[}

senescence accelerated mouse (SAMPS) as a model for
oxidative stress and Alzheimer’s disease[J]. Biochim
Biophys Acta,2012,1822(5):650-656.

[16] TAKEDA T,HOSOKAWA M,HIGUCHI K. Senescence—

—

accelerated mouse (SAM): a novel murine model of ac—
celerated senescence[J]. J] Am Geriatr Soc,1991,39(9):
911-919.

10

[17] NOMURA Y,OKUMA Y. Age-related defects in lifespan
and learning ability in SAMPS mice[J]. Neurobiol Aging,
1999,20(2):111-115.

[18] PICCARDUCCI R,PIETROBONO D,PELLEGRINI C,
et al. High Levels of B—Amyloid, Tau,and Phospho—Tau
in Red Blood Cells as Biomarkers of Neuropathology in
Senescence—Accelerated Mouse High Levels of B-Amy—
loid, Tau, and Phospho —-Tau in Red Blood Cells as
Biomarkers of Neuropathology in Senescence—Accelerated
Mouse[J]. Oxid Med Cell Longev,2019,2019:5030475.

[19] B, EE , Rvkih, 45, [ EM%Emshxt SAMPS /N
R Ry SO e B E R PR | BBy SE A ).
5 2 i 2 i, 2020, 28(8 ) : 494-498.

[20] ¥k EL O, B MR 45 DRIRIR B R G W) AT
i AR 2 B FE[I]. g R 45 G L 2009, 29
(6):548-550.

[21] WILLNER P,TOWELL A,SAMPSON D,et al. Reduction
of sucrose preference by chronic unpredictable mild
stress, and its restoration by a tricyclic antidepressant
[J]. Psychopharmacology, 1987,93(3):358-364.

[22] LIU B,LIU J,SHI J S. SAMPS mice as a model of age—
related cognition decline with underlying mechanisms in
Alzheimer’s Disease[J]. ] Alzheimers Dis,2020,75(2):
385-395.

[23] JAWR , T, T, %, Morris 7K 2K B KU 3l 4
IR IK T B 7 vk A0 B R AR 2R 2Rk, 2017,37
(24):6274-6277.

[24] KRAEUTER A K,GUEST P C,SARNYAI Z. The open
field test for measuring locomotor activity and anxiety-—

like behavior[J]. Methods Mol Biol,2019,1916:99-103.



