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[Abstract]  Alzheimer’s disease (AD) is a common neurodegenerative disease. Traditional Chinese medicine
is effective in treating AD. The combination of disease and syndrome with animal model is the basis and premise of
related research. In this paper, studies on non-transgenic AD animal models and AD disease and syndrome combined
animal models are summarized. It was found that, there are eight common non-transgenic AD animal models,
including aging type (natural aging type, rapid aging type and induced aging type) and injection-induced injury type
(AB injection animal model, Tau damage type, damage model of cholinergic system, neuroinflammatory model and
aluminum poisoning induction model ). AD disease and syndrome combined with animal models include kidney
deficiency/kidney deficiency and essence deficiency/kidney deficiency and pulp emptying, phlegm turbidity blocking
orifice, blood stasis blocking collaterals, phlegm stasis interlocking, liver depression and phlegm fluid stagnation
heat. In this paper, the advantages and disadvantages of each model replication method are reviewed, in order to

provide reference and support for the future study of AD disease and syndrome combined with animal models.
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Figure 1 General of AD non-transgenic animal model and disease-syndrome combined animal model
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Table 2 Summary of AD disease and syndrome combined with animal model

LT % Molding method

\ e BN
B il - TEREEAR g TR
Syndrome Species ﬁﬁ% UEf P A Syndrome evaluation Molding Molding sequence

Pathogenic factor Syndrome factor cycle
BB HEA D-gal B2 - -~
VR SEMEIESY, 42 AL
Pt R E F A 06 % b I b
Kidney SD K - t'p/ £ D-cal Je e Syndrome score, Jinkui Shengi 8 Ji Simultaneous
deficiency SD rat 1n]}f;c 1(;n O'th jflaCl Pintail-*" pills to measure the syndrome, 8 weeks  modeling of disease
syndrome com .1ne W . 3 kidney deficiency related and syndrome
Cllnt?a'gatslrtl.c laboratory indicators
administration
B BRIk s g .
%;flﬁj’oz BT AP HEL LR A A
- T =
of kidney ~ SD KRl AR, was injected [ Y N Carboh dlsjfE*/TP bolis 8 J& zﬁlﬁlﬁﬁ
deficiency SD rat into the lateral Promiscuity®’ ADONYETe METARotsitl, 8 weeks yRerome
d essence wicl amino acid metabolism and lipid before disease
ailleﬁ(:i;rl](*);l ventnele metabolism indexes
- ‘ . HPA HISUREIEHE fCit 12 -
253 5 CAl [XYIE’EL SALTT AT REIHARG IR A RS
S ijrome Wistar ABoss Z Ik B e E ! 66 EHA KRR T IE [E] ) i A
%/k‘ ) KR AB,s.55 polypeptide Gast f HPA axis function deficiency 6 & Simultaneous
((l)eﬁ(’li(errlliy Wistar fragment was injected Esizci‘:izfi: hyperactivity, ubiquitin- 6 weeks  modeling of disease
a;] d/ /ul/y rat into hippocampal };Olutlion[‘w i proteasome system decline, and syndrome
em tpinp CA1 region ; brain tissue antioxidant
phying level decreased
B |
FE e UIESE S ——
Syndrome JE = ST D-gal Fetan] [67] W . =
. SD K& . i) e} 48 d Simultaneous
of turbid SD rat Intraperitoneal Feed a hich Blood cholesterol and deling of diseas
phlegm r injection of D-gal ced & [;7g] triglyceride content fodeTng o C1Sease
. fat diet . N and syndrome
blocking increased significantly
orifice
ﬁ"‘[ﬂllgﬂ HEWEEE]‘ D-oal E%A -20 OC {EE(EI (/\ ﬂ'ﬂﬂﬁ*ﬁﬁf \gTéH]H@Eﬁ{ \ngE
S BOES AR w0 cok  EFMERRENE i ) "
g JPHERT AR AN DT R i S FEERIN b
y{. blood SD KR ini -tipn £ D-cal 220 C Plasma viscosity, hematocrit 48 d Simultaneous
Ostasoi: SD rat iz;lzneil wilfld eryogenic and fibrinogen content increased modeling of disease
blocking intracerebral injection  freezing /0 C significantly, and the w}.lole and syndrome
collaterals of AR e bath(® blood hyposhear reduction
1ce ba viscosity decreased significantly
APP/PSI
PR
B o PRDCERIR o 2T, I
Pflle . /MR Eaf\AﬂJOJ( 6"] WL bR T 2
\ 8 APP/PS1 - High fat diet Tongue color was dark red, ) K
int s.asmt' double combined with blood rheology index and lipid weeks
mﬂerj(l;nc " ransgenic ice bath!®’ index were increased
syndrome mice
HFASIE W KM ST }
Liver- SD KR [T ) AB 1o g 77 MIE 3 SEUESE R
d SD rat AB, . was injected Binding Sugar water preference 3 s Syndrome
:E)if:(:;): rd into the hippocampus method" "’ experiment, buplehu Shugan Weeks before disease
o powder to measure the syndrome
PEIRAR k%%mgm U fi 28 2 P B A
PIIE MR A2 Jofe H e S A o S A P v T e
Phlegm-  KM/NEL  IOBEEAS D-gal i R e
fluid KM Intraperitoneal Alternate gastric  Content of malondialdehyde and 40 d Jeli u afe;u.
stagnation mouse injection of D-gal gavage of rhubarb the activity of glutathione mode C;ng © q 15ease
heat decoction and peroxidase in brain anc syndrome

syndrome

beer' ™"

were measured




o [ ST B R 2025 4F 2 A5 33 55 2 ] Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2 303

b, a5 AR RO BT B B ARG ph 25 EE L A
WGl W AE AT A I IR B UE Y R B, LR
VT4 BH b = X IR, A W 5 o S I s e
D-gal & W 2P 5 AR LIS B R IR, J5
A3 OB 5 9 5 AR s &l AD P 5
R R A AL BE 51 AT -2 A B R G
( hypothalamic-pituitary-adrenal axis, HPA ) 5 % '
FETEASARY | b TR LA DU 2 1) S TR 245 7
BPEA 25 R RS K R A LR ) T B HPA
T RE R PETUAE , $E R B R AR R & i i T

RPN A IR AD SR EAT
T AALAIEAGE DA 15 B LA 1 — 2 56 11 fu] b A5 50 2
W AR A R B R AD BB B R R,
=30 2 A3 AT, T TR e ik e B
RS T B R IR B R WG, UEARE AN T 1 A b
I8 A 585 A VAN O B AR AR, DAY N S 56 1%
THR e
2.1.2 BHEHRE T URRIAY

BRSO R AD 4% [ B de 3 B A IR AR,
“CECORSERZART B HORS , BORS R R A i 3l
M Al PR A & R 2 i) RO
K, BV o7 B B N 2, FLE B PH DL
FEMGIT | 0628 % T3 5%, WA B2k kR R
Uiy T8 4507 SR P ST IR S o L e 3 R R
WE AD K BRUBEAY JIF 8 52 1 5 ik Sk s S AN 1 TR Bk
A6 s T S D-gal , 2955 5 1 7 ik Sk ) A &
AB,, , KB RERS TIE AD K BRAFTEIE Z g
IR AL R I, omE A 2 R A 0 B o A 35
MIZEFL, DO s A5 T vk St/ X E A 1) EL LT
A Fit f A 3T A ) 42 2 B 42 il A A TR 55 5
FERG 7R, 53 A W5 AR SR FH SE ik S s 19 It )
S RS 5 UE AD KR, 5 1R R[]
(SR TR 52 1 7 1 R PR R 2 2 D-gal 48 d,
PR T VA I 28 3 5 AR, 7 UM 9 S
CA1 XIS ARy o ', I I 1 G I K BB 4
L fiE 1A AR b R B Uk B RS 7 IR AR | 5%
RIS D-gal J5 , KERPUELRE T RRAL, AL
)

XF L Z T4 3 i &2 ) R E AD SRR
S PRI 3 4 W8 s TE 5 D-gal & UEABE AR Y | S A
FH AR AT AD B AR AL AN AT LU ) B R IE
AD R AL a] &2 ] B R 7 R AD AR AR X

AR T 38 AN RS S5 p I 5 AT DAHEDN i
Ao e o I T DR 2 Y R vk A A B e
UEZS S Sh Y BB AT RE T 20 I K, ik DA I 3 A
DAt — 25 %t LI IE , & 5 Al DORIE R &
B in i a4y X, LA e AR ABL I DR Hh A 5 | Ak
A RS 2 A EUE R W R 2 R
T A TR ], PR 2R R R A R R A AR
3, AR 7 i i v s 25 AR AL ML
2.1.3 B EHEAS IR

SRR 1) 3 A% 955 ML 2 R R T, LR
(R - k) ie 2. “ W R BE 2 i, NIRAE, el
HE R BT Al 5 A7 5 R ARESCRS - Pl e ) 10 2
CEAETCICME R, RE W s Bl MUK A %
PR, BRI T ROk TR i — P
Bl e R FE B 0GR IR 2 R B TR
S /DTS B FUBOIE S IR B R B AD ()
g PR AL, BT 9 2 332005 199 v 2 IE 7R Dl i ik
WER 75 Ha O o ATk AT A b T TR 0 A T
B LB R A IR A I T D CA1 X4
AB,s i ZIKFBELLIZ ] AD Fhmti iy | i g2 )
KEEEICILRE T 28 MR R e 1 )™ E A2 i B
W) B A AL i 25 ) 5 4 Hh B HPA B e M
PEITHE 2 R- B AMIA R =B A 2 Ak
ROV [ I U] 2R B 5 2 6 25 I o A 78 52 <l s 1)
IS ARy ik R Jy PR T PG 8 LR A R A
Sl /DX H P A 7 W S R LA JE R PR 8 R
2.2 FRiHPHESIEAREY

P fa R R 1Y & AR WA A DB
Fo (PHEOE) ICER], s, g 2
INERE” s (A B ILE B R, RS
BT, AR AR AR T B kA
SR 2 R A TEE , J B A A 0 okt 2 i ) A S
RS ) s g, DT IR B R S AR B R 2R, SR
BT e R s ST D-gal LUK 88 10] RS
77 MR KBRS ARY | [] B 35 MR 5 v i Ak LA AR 40
ANEEE L HER Z 5, I T L8 05 34 RIEEKR
SN = R 5 AB, L, BETMEABES wL, IEEIRIE Ty
AN A K - 18 A Ak, 435 2 R AR U K R 2
IR AN R A P W 2w
PR, R RS R 1 9 = 7 e i M v, R
W&k B 25 1IE AD KBRS 0 52 4l g B, A3 VIt
25 USSR [ B A A A 3 T3 3 AR P



304 rp [ S UG B 4R 2025 4F 2 A 56 33 555 2 W Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

A2 XU Ey CAL XTESS AR, s, IR A R 550
B R B, AR A Rk b
REIREECE AR T Hh i 59 &2 dil 8 FH 55 91F AD 4%
AU S HRBE FH Morris 7K 28 B S 50 56 11 5 99 i A5
B, AEL g /D X UE A () PR 5 350, ME LA 55 GiE
ARV T P 575

TEra UL 3 P iy vk | itk — 20 PPAd fof
b 7 2 998 bt L 5 A T8 P A P 3 A 0,
P L BHL 75 I ABE 7R 22 R 7 T 2 S A e 2
Ko7 IR R AT i — DAk e g it o RIR
AW R
2.3 RIMFELKIERE

CIMAUEIE ) ie 2% 2. M AE b, 00y e i A B
R CEAREES ) th A LA R I A N
CE™  MUATE A B4 2 05, MRS < 3
TEUVE R T, BRI REE 1T w51
RN A=, 5 e i ) 1E R DO RE 2 S 2op
S JEUE SR RE R A R, 0 B o AL AR A i
K, B BHB T o, S BUR FE N A= il 8 SE T
T BSCH , % i BEL T i 4% 0] & SR A s, H G AT,
PR 1 R A SR I 2 ] R A A AR B DT IR R
TR TR R TS D-gal A EEEE R
BEAE 5 M AR BRSO T4 22 RIF IR X K Rk
17-20 CARIRIZ R, TIZSL I m 56 34 RAE K ]
M =S AR, B HIHE M BH 45 UE AD LAY | 4
AR 0 AR R 2 1) AR Ak LA 36 T UE AR 1 A2 ), 5 R
RIS Y R BRI HORG BE | 21 4 B R AR | A 4k 2R
RS i W 22 | 4 i AR D) AA JOR, B 35 [
I, 22 WS I BEL 265 SE AR R 4 ) 2y, BV o) ]
FESERE I 1 5 D-gal DIa) 508 22 301 B A =7 B TR AR
AL SR BB T 0 C UKk HEFTUKOKIA 28 d,
55 430 TR OB TR 2 CAT XS AB s,
LRI S A FE AR SE A AD il BH £ TF R R
T B A AR () B0E [R5 /D817 45 4
RIEA—F,

g5 E AT N 38 o I ¥ VR B vk oK Vs YA AT B4
AD I BH 45 G, HL 3 PR 3k 2 R b g A
EIERE T R BB AL Al 2 I AR C
SR T UEAGE T V0 DR 3R 45 G 5 0 e B T vk A A O
FHEIERIESS & 19 AD 58S
2.4 FHRMELIEEE

R BOE AD B EEBURR R W2 AD Z 4y

MERr S RAER) EEER Bk R I A B
g5 SEAENKAN , MG AR LB I E5 | i 2k
TR, WO R PRI R
AR PRI — BIE N, AR R N A B R AL A
FHGE . BRI D) APP/PS1 WU/
AD BERISNY) , LAUKK TR 558 s BIR S | 45
T BRI B R AR R BRAS , B S S
DAREIL R 908 H.235 7 s LR 25 2l e WL/ B
LB AR 27 | 1B A9 A8 Ak LA E i 52 1 17
L, 45 S e BRAEAY /N BT € O I 2T, I8 3 A 4
b K AR 8 b5 35 T i, 22 IR AL & i s oy, ek
[ R AA) T 890 T 5 IE sl AR 10 | ELA A 7Y
i SRR AR ARG A VP Bl A T A
FiAL, WO SR SRE I 8 e B PR 2R R DI A 1Y)
R SRS 5k
2.5 PBTEBIEMEEY

JHF 0 B i ) E 5 s WA 5%, 1% Ak Ok
FRESFBERAMEETHNZ — (FEER)Id
BB mRAE, LR JOHE, s LUARSS , B AR
%, wLUEE s L R Y Rk
B, HAIRE 2= 55 TA R 5k B[] B A7 7E 19 3 3k 1 =l
INABE R, 5 H AR Vg FIAFIBE I T A
FeUBT AR S AD BRI R UL ARGt R
L AMAEBAE 5 AD A IA IR RS PO 3 (8] A2 70 5 R %
ARG R 15T AR S 70 SR FH S E JS 0 I A
HFFARUE AD K BB | FFAIUE &2 i 32 b 2 252
A 3 8, B 1 S 7 i E NS AR L,
TR FE B A Qi - 52 565 DF ¢ JF A1 S0 A5 750 K R P A AR
170, KK B S I F M AD BB R B2 2 iR 12 AT
SR, ) F S B LA 0 S 16 568 31 9 I 4
G oYL DR A S A B 2R AR SR R
P S o R 3 7 A UL AT A A 2 B0, A 70 42 i ol
g i AR R, IR AN IRk T
SR R A S, MR BRI A £
FEVEA FFARIE i i & 1, %5 T AR AL AD A% 1)
PN TRVREA i S S
2.6 FRIRERFARIEAREY

PRKABIGIE AD BRI R /b | 24t
XoF Pl s 25 B P RO A 4R L gk
SV OREL D-gal JE Ml 7R 555 1 AD BRELRY
R B KTV L A2 2 TR B A 98 R B fi
BEAY o KB FE BN W G 1 R, DL D2



o [ ST B R 2025 4F 2 A5 33 55 2 ] Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2 305

AR IR, Ty A A AR, M M R IR AR, o 2
GG HIPRUARHGIE AD £7Y | 255 R I PR L%
AT DA 2 5 e 4 A 4 AD /N BB 2 2 il
R e e By N T A D B o L R i N
S HEAGE (R B 5 36 IE , (5 X6 T 58 ARCAB AR () 1 A
TEMARESSHZAL,

3 MNEERE

EYIRARLE R AT AD W5 F W HL . 25 By
IRSFAH BT FE A Al sl Bk iy R Al 5 TR 2R
I AT 45 05 B 4 i) DL Y P 28 Al e ik [
AD Zhr R Frb 2 A AL A F AR B AT R
AR AR 3 F, A S8 E
FALAE AR IEH SRR Tau 8T | JH 5K
RE RGO AR IR | ot 28 SR R TR R 40 v 25 5 AL
TS5 i, DL 8 FhARF LN AD S il 4% A H
MHEA R, =TTk Z T O 5 HOR R AD
HRHLE], A ST AD 5 BAL G H T 2 b
BRI 1 T A A

TR UESS 5 B 1 T 2 322 2 e R M1 5 At AT 5
OB BE R AT, # At LA BE HEIE I8 36 e LAl
(10 B AR A TR 25 - Sh A Y i Bl e L B
6 PE BRSO 5 AR 34 v BRI 9 e 05, A D
THE PR I AR WL BLFIG ST O5 s, RS b R
PR BAEREE L, B4 SiE A1
AD JUESS & SRR G . W R/ R v/
HEREZS PRI B 25 5% I BHL 2% B8 EL 45 AR A
PRARABIIE 6 T, SEAENIFY 22 4 SEilbfe i , A 5
e A Ik (] P A, B B 5 ik 2 i 4
b3k 8 MOTIRZ AP — AU A PR R DL
JHEAT G , IR A A P R g R
NREAT, QB HEIE SR e B A B R Tk
KA B R R 2 R S A ] AR T
TBHE B 1Y 77 vk B 1ok BHL 75 kSR T e W v R TR
V£ R I B 268 0k SR ARG il v 2R 0Kk K i B O 1%
PR B L UER =i i OB B A vOK IR 5 AR
SR FHAEE % PEAKARPAUE R FH IR 38 7 J A WAL
B T

FIRT AD R4 & sh s A i 78 B UGS T
T R, (LAY A7 A — S 1] R 2 G 3 T figp DR
(1) MM IR IR 2 2 0, B/ v B2 B Y 45
o ASVEICENGE 1R R I A A T 14 57 G

FLAR R P B FEHHE  51 an R 200 RT A R TR R

TR T 5 2 MRS 5 AN [ I A A TR R FH A

[ (3, N R R RS 7 TE 380 2

TS D-gal 2 HIEMAEAY ) S HIH] AR 55 AD %

AT, DA IHG A Ak 3 I 7 o 5 v R

WIS A S5 455 RIBURT 5 b B PR ALY

AT, AT REGE — 5 R £ v A8 T T i

R[] 5 R 25 AT 5l 0 B 0 e R i R 52 B

1O 5 (2) 9 TE[H] 19 PR 2R OG22 45 ) e [) Jefl ke = 452

— o CUETIRCR” F— B B LS AR A S it

SAWAE S AR AL, Y RT AD W IESS & 3)

WA T K 22 D i | U Ak ) 8 AR 2R, e 3 AR 4

M Sz WP TEI] 9 DR R 5C 2%, SEIE i s B0 TiE ] e

TR 5 1 P I o Y S A DR 3R, X LA PR TIE

“UE” AR ; SR i I A IS R T VR TG E HER

PURBRE EUESR AL, R, RIS 2% i

WFFEE P Y« =R UEZE & SRR i i

D G B R TIESS A Sh AR i £ 5

%, At — R R (3) WM AR AR 2R

AoEdE, HEEIRIEHHIERIG, W7 5 IR B

FHIZE (HBUA BIRGIESS 5 R R B = 500 5 R 7

IHREIR R B P 22 D it AR IR 8 BEATL

FIPEHT SRR DA R 22 4k T B0 K 3R AERIAAE |

AT I AE Sz Gk /D 2 UL bR AR T A 7 3K

W TEARRMT ST, N5 AT Z A0 B, 5 W5

TIOUL A= P g BRAH 25 ) LA B e B 4T 3

PG IESS & S R A AR

£ % 3 #k(References)

[ 1] KNOPMAN D S, AMIEVA H, PETERSEN R C, et al.
Alzheimer disease [J]. Nat Rev Dis Primers, 2021, 7(1) :
33.

[2] LENG F, EDISON P. Neuroinflammation and microglial
activation in Alzheimer disease: where do we go from here?
[1]. Nat Rev Neurol, 2021, 17(3) ; 157-172.

[3] JIAL, DUY, CHU L, et al. Prevalence, risk factors, and
management of dementia and mild cognitive impairment in
adults aged 60 years or older in China: a cross-sectional
study [ J]. Lancet Public Health, 2020, 5 (12).
e661-e671.

[ 4] OSSENKOPPELE R, VAN DER KANT R, HANSSON O.

Tau biomarkers in Alzheimer > s disease: towards
implementation in clinical practice and trials [ J]. Lancet

Neurol, 2022, 21(8) : 726-734.
[5] WREME, Z20hG, malid, & BRI B SR BN



306

rp [ S UG B 4R 2025 4F 2 A 56 33 555 2 W Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

[6]

[7]

[8]

[9]

[10]

[11]

R S B TE R (], P EBEERE,
2023, 43(12): 3054-3058.

CHEN S R, LIS N, GAO X W, et al. Research progress of
commonly used animal models of Alzheimer’ s disease and
mild cognitive impairment [ J]. Chin J Gerontol, 2023, 43
(12): 3054-3058.

MRAHETE , Bihdn, WRLE, A NTESS G SRR R
(0. o b B il B2 27 2% 35, 2017, 23(5): 628~
629, 705.

CHEN Y Q, YANG J J, CAO Z Q, et al. Thinking about
animal model of disease and syndrome combination [ J].
Chin J Basic Med Tradit Chin Med, 2017, 23(5) . 628~
629, 70.

HAER, kil , XU, M UESS & IRiRE 5T 2 i A R
5 [1]. LT B2, 2016, 18(9) : 101-104.
GAN J L, XU W Q, LIU J X. Discussion on animal models
of cerebral infarction integrated disease with syndrome [ J].
J Liaoning Univ Tradit Chin Med, 2016, 18(9) : 101-104.
WHERE , BRFS, ARk, 5. AD ShiB R A SR bR
TN IR SRR ()], PE R B2 2RE, 2022, 32
(8): 145-154.

XIE X L, CHEN X, KOU L Q, et al. Research progress on
animal models and evaluation methods of Alzheimer’ s
disease [ J]. Chin J Comp Med, 2022, 32(8): 145-154.
PR, R, T, A RFIERKRMAE RS au EH
BB [J]. RTFEREYR, 2001, 30(3) : 193
-196.

LU X, LI N, JIANG Y, et al. Developmentally regulated
expression of tau protein in normal rat neural system [J].
Acta Univ Medictnae Tangji, 2001, 30(3) . 193-196.
Ak, BRZUHE, BEIES), SF. XK IES AR, XA
AR R RICIZBETTFIR N AB, _,, TURRAGRZM [J]. KM
KA (BT | 2006, 41(2) : 311-313.

GAO L, CHEN L R, JIA Y J, et al. Effect of injecting
AB,_,, in hippocampal region on the memory ability of rat
[J]. J Zhengzhou Univ (Med Sci), 2006, 41(2). 311
-313.

B, EBL, A, &t Aoy BT IO ek
T SAMP8 /NRE 2T ICAL R S HAILR [J]. s
TR ARE | 2024, 30(8) : 91-99.
ZAN S J, WANG K, XU J C, et al. Effect of early
intervention of Yishen Huazhuo prescription on learning and
memory ofaccelerated aging SAMP8 mice and its mechanism
[J]. Chin J Exp Tradit Med Formulae, 2024, 30(8): 91
-99.

RRHE, S, REE, & 2 E LT D=2 FLE P A
ABO 5/ BB /R 2 ¥ BT AF AT A 14 BICE A L B AL
HBETE (1], 252241, 2024, 59(1) : 119-134,

QU Y, WU H, ZHU G Q, et al. The improving effect and

[13]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

mechanisms of Anshen Dingzhi Prescription on Alzheimer’ s
disease-like behavior induced by D-galactose combined with
ABO in mice [ J]. Acta Pharm Sin, 2024, 59(1): 119
-134.

SRAEL, Jelite, WA, . £ T LKB1/AMPK/mTOR
R BRI RN I A i Y0 BT R o T R A AL
il [1] . PR ZZEE, 2025, 50(2) : 293-300.

ZHANG ]J F, LONG Q H, ZENG C H, et al. Mechanism of
Guben Jiannao liquid on Alzheimer’ s disease by regulating
autophagy based on LKB1/AMPK/mTOR pathway [ J].
Chin J Chin Mater Med, 2025, 50(2) : 293-300.

CAKiR M, YUKSEL F, OZKUT M M, et al
Neuroprotective effect of transient receptor potential vanilloid
1 agonist capsaicin in Alzheimer’ s disease model induced
with okadaic acid [ J].
118 109925.

RAO Y L, GANARAJA B, SURESH P K, et al. Effect of

Int Immunopharmacol, 2023,

resveratrol and combination of resveratrol and donepezil on
the expression of microglial cells and astrocytes in Wistar
albino rats of colchicine-induced Alzheimer’s disease [ J].
3 Biotech, 2023, 13(9) . 319.

SIL' S, GHOSH R, SANYAL M, et al. A comparison of
neurodegeneration linked with neuroinflammation in different
brain areas of rats after intracerebroventricular colchicine
injection [ J]. J Immunotoxicol, 2016, 13(2): 181-190.
YERRAGURAVAGARI B, PENCHIKALA N P, KOLUSU A
S, et al. Montelukast ameliorates scopolamine-induced
Alzheimer’ s disease; role on cholinergic neurotransmission,
antioxidant  defence  system, neuroinflammation  and
expression of BDNF [ J]. CNS Neurol Disord Drug Targets,
2024, 23(8) : 1040-1055.

XIE Y, FANG C, LU L, et al. Extract of Tinospora sinensis
alleviates LPS-induced neuroinflammation in mice by
regulating TLR4/NF-kB/NLRP3 signaling pathway [J]. J
Ethnopharmacol, 2025, 337(1) . 118807.

GALL Z, BOROS B, KELEMEN K, et al. Melatonin
improves cognitive dysfunction and decreases gliosis in the
streptozotocin-induced rat model of sporadic Alzheimer’ s
disease [J]. Front Pharmacol, 2024, 15 1447757.
RIS, KRR, BRI, % HR T LRI PR
SRR AL A RIA R AAT [1]. AR
B2 BE A, 2021, 43(6) : 714718,

CHENG H Z, ZHANG L F, LIANG Z R, et al. Effects of
Schisandrin B on the learning and memory and the expression
of synapse-related proteins in rats with aluminum intoxication
[J1. J Youjiang Med Univ Natl, 2021, 43(6) . 714-718.
B, M, MAFAS. STATS3 3l i 5 B /R 24 16 BR O K
i i BT A X IR I B A i S AL O AL T 5 (0], e
[BENSGE, 2022, 27(3) ; 208-211, 218.



o [ ST B R 2025 4F 2 A5 33 55 2 ] Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

307

(22]

(24]

(25]

[27]

(28]

LUO Y, XIAO C, LIN W J. STAT3 pathway regulates

abnormal lipid metabolism and astrocyte activation in the

brain of Alzheimer’ s disease [ J]. Lingnan J Emerg Med,

2022, 27(3): 208-211, 218.

PINHRBK. 22 IR D-EFLBEBOE S R b4 (b g
MR SERRWESE (D], MR BRI E R

2 2009.

SUN L L. Experimental study about the effect of zuogui pill

on anti-oxidant capacity of subacute aging rats induced by D-

galactose [ D]. Harbin: Heilongjiang University of Chinese

Medicine ; 2009.

A /) U T8 s 2 I S A R AR K FTZ T

YRR [D]. J7M: T7RERI R 2017

TAN S Y. Metabolomic characterization of intestinal aging

of FTZ [D].

Guangzhou; Guangdong Pharmaceutical University; 2017.

WA, Y, ETE, 55 e R AL R

TR 2 m [J]. T E P B2 F AR,

2024, 31(2): 104-109.

WEN R L, GUO W Q, DONG W G, et al. Effects of

inaging mice and effect intervention

electroacupuncture on  skeletal muscle mitochondrial
dynamics in SAMP8 mice [ J]. Chin J Inf Tradit Chin Med,
2024, 31(2) . 104-109.

LIU B, LIU J, SHI J S. SAMPS8 mice as a model of age-
related cognition decline with underlying mechanisms in
Alzheimer’ s disease [ J]. J Alzheimers Dis, 2020, 75(2):
385-395.

Whmm 8, SR, A 2, & mER/NRIR S C3/
C3aR/STAT3 {5 7l 952 m [T]. o b B 2545 B
&, 2023, 30(4) . 71-76.

CHEN L M, GUO W Q, WEN R L, et al. Effects of
electroacupuncture  on  hippocampal  C3/C3aR/STAT3
signaling pathway in mice [ J]. Chin J Inf Tradit Chin Med,
2023, 30(4) . 71-76.

AW, SRTT, AT B R 2% R S AR AL K I 5T
YRR [J]. MEfiierdeds, 2012, 28(1) : 102-104.
ZHAO B, ZHANG X Y, FU X F. Research progress of
animal models of Alzheimer’ s disease [ J]. Chin J
Neuroanat, 2012, 28( 1) : 102-104.

XA, 20 T R S A X T R 2% 96 R 14 8
EH®FSE (D], H& . PEIBEKRZE,; 2014,

WU F J. Studys on the improvement effect of sea cucumber
cerebrosides and sea cucumber phospholipid on Alzheimer’ s
disease [ D]. Qingdao; Ocean University of China; 2014.
By, SBIKK, SRDL, 5. Ve R B Al
/IN B T TR 2 REVE S I 440 AB, L, \LPS SAA (ACH
KRR [J]. PEEARE, 2023, 64(24) : 2561-2569.
DUAN L Q, DIWU Y C, HAN X Y, et al. Effects of Xixin

decoction on the diversity of intestinal flora and levels of

[30]

[31]

[32]

[33]

[35]

AB,4, LPS, SAA, and ACH in brain and intestinal tissues
of rapidly aging model mice [J]. J Tradit Chin Med, 2023,
64(24) : 2561-2569.

WS, REH, TS, 5. M By P i
AL Xof B IR o R /N B 2 I [ ], o ] v BB Rl BE
Zeii, 2021, 27(2) : 230-233.

GUO J C, YUAN Q Q, DING Y F, et al. Effects of the
dichloromethane fraction in the phytol extract of
Chimonanthus praecox on Alzheimer’ s disease mice [ J]. J
Basic Chin Med, 2021, 27(2) : 230-233.
YU C C, WANG J, YE S S, et al

Preventive

electroacupuncture ameliorates D-galactose-induced
Alzheimer’ s disease-like pathology and memory deficits
probably via inhibition of GSK3B/mTOR signaling pathway
[J]. Evid Based Complement Med, 2020,
2020 1428752.

BB, SR5E, Jrst, AF. BRSBTS L Rk
SMETIRITTEEIE [J]. SEH iRty 2024, 41(3) : 79—
84.

LYU S J, GUO W, FANG L, et al. Research progress in

Alternat

pathogenesis and in wvitro-in vivo model of Alzheimer’ s
disease [J]. Lab Anim Sci, 2024, 41(3) . 79-84.
ME, AWM, JFUF, % D-2EIEERE AD 3
BRI R B SV N (V] P ELE YR,
2022, 30(6) : 846-856.

WEIY T, ZHU T T, SU M L, et al. Classification and
research progress on animal models of Alzheimer’ s disease
prepared by D-galactose [ J]. Acta Lab Anim Sci Sin,
2022, 30(6) : 846-856.

SRAERR, PNBRER, W, S PR IR (4 A L
Rty Rt (1], WALImE K224 ( A AR,
2024, 48(4) ; 401-413.

ZHANG J Y, SUNLY, CAOJ M, et al. Recent advances
in pathogenesis and treatment of Alzheimer’s disease [J]. J
Hebei Norm Univ (Nat Sci), 2024, 48(4) . 401-413.
PLRIIR, TRAAS, Rate, % AZ A8l LAy
TRBTR G BRIE (2 SR IS ke (0], rh E 25 e
EIR, 2024, 40(5) ; 817-822.

ZHU Y C, KUANG B Y, LIANG J P, et al. Advances in
pharmacological effects of ginseng, Acorus calamus and its
couplet medicine on Alzheimer’ s disease [ J ]. Chin
Pharmacol Bull, 2024, 40(5) : 817-822.

CHI H, CHANG H Y, SANG T K. Neuronal cell death
mechanisms in major neurodegenerative diseases [ J]. Int J
Mol Sci, 2018, 19(10) ; 3082.

RYREZ, TG, WSO, /R P BRAE A AL S iR T
Yt (1], RE)E BB R (B |, 2021,
30(5) ; 146-149.

ZHU Z X, YU H, XIE W L. Research progress in the



308

rp [ S UG B 4R 2025 4F 2 A 56 33 555 2 W Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

[38]

[39]

[41]

[42]

[43]

[45]

[47]

[48]

pathogenesis and drug therapy of Alzheimer’ s disease [J]. J
Logist Univ PAP (Med Sci), 2021, 30(5) : 146—149.
MIAO J, SHI R, LI L, et al. Pathological tau from
Alzheimer’ s brain induces site-specific hyperphosphorylation
and SDS- and reducing agent-resistant aggregation of tau in
vivo [J]. Front Aging Neurosci, 2019, 11; 34.
HOUBEN S, DE FISENNE M A, ANDO K, et al.
Intravenous injection of PHF-tau proteins from Alzheimer
brain exacerbates neuroinflammation, amyloid beta, and tau
pathologies in 5XFAD transgenic mice [ J]. Front Mol
Neurosci, 2020, 13. 106.

KAUSHAL A, WANI W Y, BAL A, et al. Okadaic acid
and hypoxia induced dementia model of Alzheimer’s type in
rats [ J]. Neurotox Res, 2019, 35(3): 621-634.

KR, FAEME, R, 55 XIHRTE RRR 2R 5
PRRIRBT SRR (1], SEHIRIREZ &, 2022, 26
(19): 129-134.

ZHANG X, WANG J Y, WEIL'Y T, et al. Research progress
of okadaic acid induced Alzheimer’s disease animal model
[J]. J Clin Med Pract, 2022, 26(19) . 129-134.
RODRIGUES L, DUTRA M F, ILHA J, et al. Treadmill
training restores spatial cognitive deficits and neurochemical
alterations in the hippocampus of rats submitted to an
intracerebroventricular administration of streptozotocin [ J].
J Neural Transm, 2010, 117(11) . 1295-1305.

SIL S, GHOSH T. Role of cox-2 mediated
neuroinflammation on the neurodegeneration and cognitive
impairments in colchicine induced rat model of Alzheimer’ s
Disease [ J]. J Neuroimmunol, 2016, 291. 115-124.

LEE J H, JEONG S K, KIM B C, et al. Donepezil across
the spectrum of Alzheimer’ s disease; dose optimization and
clinical relevance [ J]. Acta Neurol Scand, 2015, 131(5):
259-267.

BABIC T. The cholinergic hypothesis of Alzheimer’ s
disease: a review of progress [ J]. J Neurol Neurosurg
Psychiatry, 1999, 67(4) . 558.

JAIN N K, PATIL C S, KULKARNI S K, et al. Modulatory
role of cyclooxygenase inhibitors in aging- and scopolamine
or lipopolysaccharide-induced cognitive dysfunction in mice
[J]. Behav Brain Res, 2002, 133(2) . 369-376.

PEZZE M A, MARSHALL H J, CASSADAY H J.
Scopolamine impairs appetitive but not aversive trace
conditioning: role of the medial prefrontal cortex [ J]. J
Neurosci, 2017, 37(26) : 6289-6298.

XU, B, R I 45 25 BU N R T g1k
FHEER R ML BT 58 (D). BR#R7 SR, 2021, 19
(2): 1-6.

LIU S Q, GU F H. Model and mechanism of scopolamine

induced learning and memory impairment in mice [J]. Med

[49]

[53]

[56]

[57]

[58]

Diet Health, 2021, 19(2): 1-6.

W, Wk, B HM, & MET AR 192-
IgG-saporin BT R S BRPTAR AL BRRL I i i 1 2278 75~
FHPERR T T 2 (], P EASUT RIS
G PREREAE , 2010, 14(45) . 8426-8430.

PAN X B, LONG D H, LUO X M, et al. Influence of
neural stem cell transplantation on the number of p75M™
positive neurons of the basal forebrain and the ethology of an
animal model of Alzheimer’ s disease with 192-IgG-saporin
[J]. J Clin Rehabil Tissue Eng Res, 2010, 14(45) . 8426
-8430.

HUANG Y, MUCKE L.
therapeutic strategies [ J]. Cell, 2012, 148 (6): 1204
-1222.

HANSLIK K L, ULLAND T K. The role of microglia and the

Alzheimer mechanisms and

NIrp3 inflammasome in Alzheimer’ s disease [J]. Front
Neurol, 2020, 11: 570711.

ZHANG T, WANG S. Esculin inhibits the inflammation of
LPS-induced acute lung injury in mice via regulation of
TLR/NF-kB pathways [ J]. Inflammation, 2015, 38(4) .
1529-1536.

BROWN G C. The endotoxin  hypothesis  of
neurodegeneration [ J]. J Neuroinflammation, 2019, 16
(1) 180.

BROWN G C, HENEKA M T. The endotoxin hypothesis of
Alzheimer’ s disease [ J]. Mol Neurodegener, 2024, 19
(1): 30.

KAMAT P K, KALANI A, RAI S, et al. Streptozotocin
intracerebroventricular-induced  neurotoxicity and  brain
insulin resistance: a therapeutic intervention for treatment of
sporadic Alzheimer’ s disease (sAD)-like pathology [ J].
Mol Neurobiol, 2016, 53(7) : 4548—-4562.

AKHTAR A, DHALIWAL J, SAROJ P, et al. Chromium
picolinate attenuates cognitive deficit in ICV-STZ rat
paradigm of sporadic Alzheimer’ s-like dementia via targeting
neuroinflammatory and IRS-1/PI3K/AKT/GSK-3B pathway
[J]. Inflammopharmacology, 2020, 28(2) : 385-400.
PARK J, WON J, SEO J, et al. Streptozotocin induces
Alzheimer’ s disease-like pathology in hippocampal neuronal
cells via CDK5/Drpl-mediated mitochondrial fragmentation
[J]. Front Cell Neurosci, 2020, 14; 235.

ALAVI M S, FANOUDI S, HOSSEINI M, et al. Beneficial
effects of levetiracetam in streptozotocin-induced rat model of
Alzheimer’ s disease [J]. Metab Brain Dis, 2022, 37(3):
689-700.

SIRWI A, EL SAYED N S, ABDALLAH H M, et al.
Umuhengerin  neuroprotective  effects in  streptozotocin-
induced Alzheimer’ s disease mouse model via targeting Nrf2

and NF-K signaling cascades [ J]. Antioxidants, 2021, 10



o [ ST B R 2025 4F 2 A5 33 55 2 ] Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

309

[61]

[64]

[67]

(12) . 2011.

SALKOVIC-PETRISIC M, OSMANOVIC-BARILAR ],
BRUCKNER M K, et al. Cerebral amyloid angiopathy in
streptozotocin rat model of sporadic Alzheimer’ s disease: a
long-term follow up study [J]. J Neural Transm, 2011, 118
(5): 765-772.

SRpE. AR R PR A R R S B AR A I LE [D].
MR ARAEARAE RS 5 2020.

ZHANG J. The mechanism of subchronic aluminum
poisoning impact on iron homeostasis in rats hippocampus
[D]. Harbin: Northeast Agricultural University; 2020.
LYKETSOS C G, CARRILLO M C, MICHAEL RYAN ], et
al. Neuropsychiatric symptoms in Alzheimer’s disease [ J].
Alzheimers Dement, 2011, 7(5): 532-539.

REAE, £ PEAREE [M]. bt fEd B2
At ; 2021.

WU M, SHI Y. Internal medicine of Chinese medicine
[ M ]. Beijing: China Traditional Chinese Medicine
Press; 2021.

BIEW], BEGH. AT R B 2R 9 8 O R UE R
BRI gy S5PF0 (1], BURRPE IR &5 4 44k, 2019,
28(21) : 2286-2291, 2296.

HUANG Z T, CAO Y Y. Establishment and evaluation of a
rat model of kidney deficiency syndrome combined with
Alzheimer’ s disease based on fear of kidney injury [J].
Mod J Integr Tradit Chin West Med, 2019, 28(21) . 2286—
2291, 2296.

U IR, s, EdAe, % JETH-NMR i 2
RIBAT IR % U R B R =5 TE A= 4 LR B b 9 2k 1) T
WVERBESE [J]. WPg i BE 2y %24, 2021, 22(4) -
252-257, 263.

SHUAI Y Y, HAN C, CAO J H, et al. '"H-NMR-based
serum metabolomics research of the biological mechanism of
kidney essence deficiency syndrome in Alzheimer’ s disease
and intervention of Dihuangyinzi decoction [ J]. J Shanxi
Univ Chin Med, 2021, 22(4) . 252-257, 263.

PRIGHE. JLT B RS IR B R 19 b e R T T R
IR DRI BRI 1A 4 AR5 14 0 TEAL R LRI W98 [D]. K
Ji: WP 2R 2018.

CHEN X Y. It is treatment effect mechanism research that
based on the “kidney marrow empty” syndrome factors of
Dihuangyinzi intervention in Alzheimer’ s disease and
Parkinson’ s disease [ D]. Taiyuan: Shanxi University of
Traditional Chinese Medicine; 2018.

S0, LT PISK/AKT/GSK3B 1551 BE BT /R 7 1 2R
[ SFUERLAIAETE [D]. KI5 PG B2 2019.
GUO S Z. Study on the mechanism of Alzheimer’ s disease
in different syndrome types based on PI3K/AKT/GSK3p3
transduction pathway [ D ]. Shanxi

signal Taiyuan;

[69]

[71]

[72]

(73]

[74]

University of Traditional Chinese Medicine; 2019.

FBEVTIH. BT JR SR BRI [R5 S E. tau B 11 550 5 B R AL L
HBETE [D]. Hre: INARPEEZER; 2017.

HOU J Q. Study of the special tau protein hyper-

phosphorylated  sites in different syndromes types of
Alzheimer’ s disease [ D]. Jinan: Shandong University of
Traditional Chinese Medicine; 2017.

WEAE, MEGR, AFITT, A PR S BOR - R L A
SIS & BB @ IR ()], A E A B e
AR, 2022, 32(4) ; 39-46.

TAN A H, RAN S M, SHI H Y, et al. Establishment of
Alzheimer’ s disease with intermingled phlegm and blood
stasis in a transgenic mice model [ J]. Chin J Comp Med,
2022, 32(4) ; 39-46.

FglE, HeROR, XA, 55, SO AR AL AR M
SRR B RIAT o 2 it T A e s ST s el (0], I
YIrpPEESS 424, 2013, 23(3) : 129-134.

XUAN X, RONG Z B, LIU C, et al. Effects of CHSGS on
behavior and hippocampal monoamine neurotransmitter in
Alzheimer’ s disease rats with liver-qi [ J]. Shenzhen J
Integr Tradit Chin West Med, 2013, 23(3) . 129-134.
HE, R, XUSERE, GF. 1 RIS TOR BT R 9 i B A
RN TR SR ST AR RE T 52 M [J]. BEFH
W R 22 B, 2009, 31(2) : 31-33.

ZHANG J, SHI H, LIU M L, et al. Effects of Yinchen
Wuling powder on learning memory and brain antioxidant
capacity of Alzheimer’s disease model mice [ J]. J Guiyang
Coll Tradit Chin Med, 2009, 31(2): 31-33.

TR, B, GRRUE, SF. B R 20 BRI A% SRk B b
Wit [1]. L, 2019, 60(9) ; 741-744.

ZHANG X K, SHI J, NI J N, et al. Discussion on the
pattern cascade hypothesis of Alzheimer’s diseases [J]. J
Tradit Chin Med, 2019, 60(9) ; 741-744.

TeEE, KR, 2R, . 660 BEFERIAR R E RIE
ILfEeEise [J]. HEEZRAE, 2015, 56(3) : 235-239.
ZHANG Y L, ZHANG L C, LI Q, et al. Study on traditional
Chinese medicine syndrome of 660 cases of senile dementia
[J]. ] Tradit Chin Med, 2015, 56(3) : 235-239.
AR, R, 8, F. BRI S IR IS,
AR S RAE (1], PR R 2GR, 2018,
33(3): 1063-1066.

CHENG J Z, ZHANG J L, GUO L, et al. Preparation and
validation of Alzheimer’ s disease with kidney deficiency
syndrome animal model [ J]. Chin J Tradit Chin Med
Pharm, 2018, 33(3) : 1063-1066.

RBL, TH, K, & DS HE T IR IAHIR
izt [J]. AR EEAGE, 2024, 43(10) : 1145-1149.
ZHANG M X, DING M R, ZHANG T, et al. AN

Hongmei’ s experience in treating cognitive impairment with



310

rp [ S UG B 4R 2025 4F 2 A 56 33 555 2 W Acta Lab Anim Sci Sin, February 2025, Vol. 33, No. 2

[76]

[78]

[79]

[80]

paste formula [ J]. Shandong J Tradit Chin Med, 2024, 43
(10) ; 1145-1149.

B s, MR, Fee, &5 TR M TR K
BRI RO LRI SE [J]. SO 2GR 2244, 2024, 46
(4).52-57.

YANG S M, HUANG J Y, LI J Q, et al. Study on etiology
and pathogenesis of Alzheimer’ s disease based on data
mining [ J]. J Guizhou Univ Tradit Chin Med, 2024, 46
(4): 52-57.

MASG, R DREISIR A TR BEES [J].
&, 2017, 49(3): 151-153.

o

YEM Y, NIU Y. Treating senile cognitive impairment from
the perspectives of dampness and phlegm [J]. J New Chin
Med, 2017, 49(3) . 151-153.

BRAITIE, TRAR, JRAf, 55, BTIR SR BRI 58 il BHL 25 TE R B
tau # 1 Thri81 i xiRE 2 MEBR R AT [J]. e
FEEZIAER, 2017, 32(5) : 2154-2158.

HOU J Q, ZHANG X, LONG Q, et al. Study on the specific
change of tau protein phosphorylation in Thr181 site of
Alzheimer’ s disease with phlegm obstructing orifices pattern
in rats [ J]. Chin J Tradit Chin Med Pharm, 2017, 32(5):
2154-2158.

25, SR, EREE, S5 RS AD KRR K-
EBEHAR TR MY [J]. TR ER 2y RaE2E4, 2018, 20
(8):36-39.

LI B, GUO J, WANG Z C, et al. Experimental study on the
syndrome evolution in senile dementia ( phlegm blockage
syndrome ) rat model [ J]. J Liaoning Univ Tradit Chin Med,
2018, 20(8) : 36-39.

SEad, PUME, LM, 5 MK TR BE AR
WRTFEEIR (1], AP TR 5520, 2023, 37(1):
92-98.

DOU JJ, LUOH N, LI HY, et al. Research progress on
prevention and treatment of senile dementia with Dihuang

Yinzi [J]. Res Pract Chin Med, 2023, 37(1): 92-98.

[81]

[82]

[83]

[84]

[85]

WA, R7H, WEME, & AR E I APP/
PS1 XU REH /N7 T IE A2 BE ) S SorLA £ F13R3K 153
W (1], e 2Rk, 2020, 35(10) ; 4961-4964.
TAN A H, SONG Z Y, HU Y P, et al. Effects of Bushen
Huatan Compound on learning and memory ability and SorL.A
protein expression in APP/PS1 double transgenic mice [ J].
China J Tradit Chin Med Pharm, 2020, 35 (10): 4961
—-4964.

A SHERE (M) dbat. ARTA MG, 1991.
ZHANG ] B. Jingyue quanshu [ M].
Medical Publishing House; 1991.
KATISKO K, CAJANUS A,

Beijing: People’ s

KORHONEN T, et al
Prodromal and early bvFTD; evaluating clinical features and
current biomarkers [ J]. Front Neurosci, 2019, 13: 658.

CHANDRA S, SISODIA S S, VASSAR R J.

microbiome in Alzheimer’s disease: what we know and what

The gut

remains to be explored [ J]. Mol Neurodegener, 2023, 18
(1):09.

SUBHRAMANYAM C S, WANG C, HU Q, et al
Microglia-mediated neuroinflammation in neurodegenerative
diseases [ J]. Semin Cell Dev Biol, 2019, 94. 112-120.
LI L, DONG L L, LI X R, et al. Effects of acupuncture on
behaviors and expression levels of 5S-HT1AR and 5-HT2AR
in the hippocampus of insomnia rats due to liver Qi
stagnation [ J]. J Acupunct Tuina Sci, 2023, 21(5) . 337-
345.

A BV, NN, . IAESE SR IR IE K B
AL BB ARG (1], FE 220, 2018, 43
(4): 786-793.

LI'Y, WANG L S, LIU J X, et al. Characterization and

pathophysiological changes of cerebral infarction rat model

with gi-deficiency and blood-stasis syndrome [ J]. Chin J
Chin Mater Med, 2018, 43(4) . 786-793.
[WFmBEH]  2024-10-08



