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(0.04%). & (0.06%) # 4, H206 R, KRB AXERFFBER ) iFik A LRREBRE ., ¥ 30 R
5 A ¥ APP/PS1 s ALY A FMA . A8, BEA. BEMAF BHFR AL, HH6R, FA6RS5 A%
C57BL/6) N FAE A B & s BE 20, A A aEiRF S, A X ERAREATHMIEIT SR EHESFFER., LR,
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SPF 4 M PE C57BL/6T /N 24 H, KT 7 2
28 g, W21 H ;5 SPFZHEYE APP/PST /NER 30
K C57BL/6] /NER 6 H, KT &t 25~35 g, BRiE S
A, BHRAUN RS E S R A PR A Bl R, 58
s A PR ATIES . SCXK (W) 2019-0004, ffi
BEAMIES : 20240414Abb0105000912, 256 /N B,
Py % T v 25 B K2 3l 52 55 Hh o SPE KB
b5, W 22~25°C, AHXNREE 409%~60%, YEHE12h,
H H#EE K,
1.2 EEZXANFE

BCAH A& (5. 091823240308),
S RAEYE AR A BRAE ;Mg IR 5E
T o (TNF-a). H4IIMZR6 (IL-6). FIAfiNR
18 (IL-1B) . I/ 4 bRt 5+ 1 (VCAM-1) . 41
JHL 0 6 B 1 (ICAM-1) . 2 B . {2 b iz
i % (ACTH) ELISA it % & (5 ¥ K.
202405), FiGMRAYRHEARAR; AR, dUik
(5. 14974S), ZEME CSTAH; WEHHERTIAEH
(APP, #t*5:00132908) . H % & 11 1(PS1, #t 5 .
00123281) .B-actin (L5 : 10038080) . LI F-4¢ fepifk
(it . 20001011) . thFEHr/N Rk (5.
20001013), I =JEAEMFARAIRAE]; BAITE
MEEARAREA T H 1 (BACEL, 5.
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20230302), WIEE X AEYRHEABRAR; JE R E
W IR B (5505008 : CR2311045,
CR2409053.CR2410143) , s /RAD R A
FRA T .

XR-XS108 7 e A% 3] 542 . XR501 %K/ AT
T, RS B R A BR AR s Morris 7K
R T RS, I AR S BB & AT IR 5E
T3 7] 3 Donatello Ui K HL, & K F] DIAPATH &
Al JB-PS AU HEAL, RNAR AN FAERA A
RM2016 AU # U] #L, Lok RALES A BRA A
G6100 A1 1F B 5% W18, H A< Nikon A H]; Pan-
noramic MID BYF 4§42, %) 2 F] 3DHISTECH A # ;
Tanon-4600 B fb4 % R 50, Lilg RARAMklEA
FRAT ; EL10A B A ShE R, AR TR AR 1A
HIRAF .

1.3 %4

A3 MFRE 1S mg SR (22 sk AR fE R}
R ARAE, 5. C16292122) T 75.
37.5. 25 ml 19 0. 9% SALEIES R T, A8 vk B
0.02%. 0.04%. 0.06% B R R, AT
4 °CYKHE, MRS, SEAAT AN S (5 mg/ml,
INARE NIRE AR EARTELAR, M5
2023090701) .
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F (APP/PST % 3& H/IN RS 52 B AE R 0F 58 X
%, WERMSCGERMA TR R LT
FoKr 24 H C57BLI6) /N ERBEHIL 53 25 11 6T REZH A
SRR, . mladl, e Ko SRR,
L AR AN RS T 0.02% . 0. 04% . 0. 06%
A SRSV W I T, 28 IR IR /N BT 0. 9%
SR T R B T, ST 0.1 ml/10 ¢,
BRI, EZ28K.
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2.2 3 REBLSFFADER

K FHBEAREIZE | S AT AR R ORI A 1
B D51, MOEEAT & AD REBURREE AL/ U AL, [A]
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B, FEEBSE 4 IR T S0 T A E S
W R 5 me/kg, HEHME RO 1 ml/10g, FFH1
W, deayk, DSR4/ N T
0. 9% FAANEFRHE S 5 R4/ R
7 R PR %1 5% 1 0T 4 ] s 0 71 USRI 24 245 391 1t i
gL T RN R A SRR WO s i,
RN TR 0. 9% F AL SHRIE I 1 5T,
FEHFIEN0. 1ml/10g, FER1IK, HELE28 K,
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FAENAS, BT 4% ZBPEEPFEE 2405,
AT AW, AU R LR S T A 3~4 pm
W, HTIRAS e AR RT3
FUNRAT B IALZY, RE 0N, W RGE RS TR
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B4+ (VCAM-1. ICAM-1) FIZFEHF (TNF-a.
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BRIk DL AR, L, TTRRIE LA AR AR HiAH O

H (APP, BACEL, PS1) FikfE N KT 45
b, DA 2104268 7R D Ak 1 ZOE 84 b AD 3
YRR — R e bR, PEHY AD REFUR R IE /DN B
BiAY
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FRUPAEHARAS . BRSOEZNRAE, BRI s/ N EUAR
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JELRE BN e U 52 000) B (g) +/NEUAJS
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2.3.5 RREENRBLAZRLE HUHH &4
PGV ST e, RO AT IS . KA SR,
e R it fr e o, Jetaseila, X ity
K. B, MR EER, BT RMEE T
M ZH AU

2.3.6 HEFENEEZHKME BUBHISENE
SIbkAETI R, RIS . KASEP R, KK
HTPARZRG AW e e e e, st il
Ja, XYL R #ATIOK . EUIGE . B AR, B
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2.3.7 SRR FAANELEL AR, WARE L
BB S AR 2V Y] e, R TR S
5. YMBGEIELN I | B SRR RS AN . —
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B WAL S AR, L, UTARVE O, I Image J
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2.3.8 ELISA % # @ fo % VCAM-1. ICAM-1.
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ELISA S G v B A5 A0 BRI AT, 38 2o Pl 4 S 0 it
JCEE, MR RARMEM L, TR/ NI VCAM-1,
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ICAM-1, TNF-, IL-6, 1L-18, KZJiifiE, ACTH/KY- R AR AT R H AR
2.3.9 Western Blot :x#-m| 5 & 2042 APP. BACEL. Table 1  Comparison of body weight in mice from each group
PSlRéJﬂQ—? N\ 80 Cﬁk%ﬁmﬂjﬁﬂ,’éﬂ 41, _5:0‘ 2g at different time points [g, xxs/M (P, P.) ]
Elﬂﬁn/\lmléﬂétlﬁ%ﬁ’%mﬁﬁﬁﬁ 4°C. 12000 pm 415 A KL YR
= . N @
B 20min (G FR108en) IO e e
=y 2 . /t\ )L 1| A . . N . . +1.
ALEE@%ELH")&@M’ ﬁ?% Pﬁ%ﬁlo i FSGREHFA 6 24.29+0. 95 23.00+0. 82"
R e LR I ABERS LUK, TR SRR ARAL 6 25.00 (23.75. 25.00) 21.4341.51" 9
ok, Felt, EH. —HikE (APP. BACEL, ) SARALEBT I, P<0.05; b) 57 FIXH AL 6
PS1 4% 1 - 1000 k) . —HilbEE (4% 1 : 8000 Hi mm, P<0.01; o) SARUERIT A, P<0.01.
) MR, o A Image J 1. 53t %G 19 14 3.1.2 @R EIFHRBEE ELIR, M
ey VAN _
(R IR AR BT < s AL/ B2 S K A Bz A0 HE B 5, B 2
2.4 BRI FHE T U0, Yt R (b 5] 2 A TAL I

fifi F SPSS 26. 0 1 Graph Pad Prism 8. 4. 3 # 4 B SCERE . T E 4 NELE SO A R
BEATGEIT AT o AFE IR A B R 2 WA, R AR AL/ B R B KT AR
M2 (vxs) RoR, ARG ES A0 0 EE L 4z M5 PR AN HES I ZEEL, ANMEAZ AR, 543 nl Dl af
B (Uahis) (M (P, Py ] Fom. FEES RERERAIE AR M
oA B3 2855 B8R 22 2R 18] LUBOR FH SR 3207 2247 3.1.3 &4/ K & VCAM-1. ICAM-1 &K F it
M, PR LLECR I LSD S, A A IESM M, & BRI, SEAXMBARE, A XFERMK.
ANFEESH Dunnett’s t K5 55 3 ANFF A IES MG 1 241 L E RN IS VCAM-1 K EFH s, f Xk

li] b %5 R ] Kruskal-Wallis K5 56, 5 9 L 5% iz e 70 4L/ UM TCAM-1 K TR (P<<0. 05
Mann-Whitney UKE . DA P<<0. 05 N5 HA G114 o P<0.01). FASCERAL. . milE g/ B
B 15 VCAM-1, ICAM-1/K-F- 1088, 2RIt m X
3 g® (P>0.05),
3.1 AXKBRTIWAZ LR R2 KLA/NRUILE VCAM-1, 1CAM-1 K Hegs
3.1.1 B R—ERAF KRR Eroix S HN Table 2 Comparison of serum VCAM-1, ICAM-1 levels
FRZH /NG IIE S, FEMUR A B Hos xRyl in mice from each group (x+s)
P, SRR, . s AN RIS s T, AL ME VCAM-Upg-L"  ICAM-1ng-L
Hith e, F UR, SARMGENLE, A IEEL 0 S s e
2 3 Y o T‘;T B ;\ATE‘*I =4 5§ i E( S S
TE/{:E&M*%EWEEE%m’ ﬁjgm&m”i’ﬂi\fﬂ SRR P 6 108.32+22.70"  113.29+19. 14
TR R BTRFEAT (P<0. 055 P<0.01); 5% 0 SR ) e 2 6 124.21x11.80" 123.68+14.98"
AL U L, A SUCRI R AL TE: VCAM-1, MASAIIERHEsF1; ICAM-1, AUfRIZEH 1.
BRRBTEFET (P<<0.01). o) SES ORI P<0. 055 b) 528 FXIRALEEAR, P<0. 01,
X 100
= e — ——a
\ 7
= X400
75 A £ XA R4 £ R 72 mx,t}u%;ffuazu

e BEOET R AT RERE TR PN R AN I HES 2K L -
B1 SANREIES LK (HEQM)

Figure 1  Comparison of aortic pathology in mice from each group (HE staining)
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Table 3 Comparison of serum inflammatory factor levels in mice from each group [ng/l., xxs/M (P, P,) |

20531 kA TNF-a 1L-6 IL-1B
25 R B2 6 542.80+47. 13 49.28 (47.33, 52.27) 42.64+1. 41
11 SRR i 21 6 569. 67+64. 44 49.45+1. 85 45.4142.37
SRR A 6 609. 75+66. 93 51.82+5. 67 43. 68+2. 62
FH1 U v ) ik 2 6 618. 41+88. 57 57.39+3.39" 48. 411,237 "

H: TNF-o, MYRIRSEH T o; 1L-6, ALIANZE6; 1L-18, FAIENEK 18,
) SEAXRA R, P<0.01; b) SRR RIEALE, P<0.05,

3.1.4 B4R i KR F KRR R3RN,
KU1 TNF-a K oA 22 B B g it 2 L (P>
0.05). 575X IRAL A, A SR R 7 4 i
T IL-6 FIL-1B K-V THiE (P<<0.01); 54 R
TR A AE L, A SR e R A 1L-18 /K
T (P<<0.05). 1 SR ) it 2H 22 7] 1L-6 7K
bRz R TIG AR L (P>0.05),
IR FEER T AN R B 1) 1 SUSRE X /N BR A
G = 01111 @1 227N R 11 R e A P &2 Y P <
o, dR R, S5 AN, MG
FI 2 4 R A SR M r ) R 2 TR st OB 25 R DL B 2%
S, I ICAM-1, TNF-a, IL-6 F1TL-1B /K F 25 5
LG22 X (P>0.05); f XA R4+
Sl B A P R A MRS ZEEL . ARSI L i
P RE R I, RBTR RN . I VCAM-1,
ICAM-1., TL-6 Fll IL-18 /K Fh i (P<<0.05 o P<
0.01). K, J&LeS0 5 ka5 ORI M Al e N
TR AT R S
3.2 3 REABESFEFADIEAR 6 AL
3.2.1 B R—FKREBARREILER  [FEX)
ML BRI 4L/ N RS RS R4, BAGE, G
I SR, BEA . EHRAUNRK 8, 7
b, BRROCE:; MEBUR AN B MR AL,
Wb, BEAGL. Fd4nm, SARAERRT. [
BN AR RS bR, R AR R A/ BRE AR AR B
T4 AUNFEBHTE R LR

Table 4 Comparison of body weight in mice from each group

(g , X+s)

iRl Lk TR S
[Fi) 3 % HE 41 6 34.33+1. 63 32.1722. 40
il 6 32.1743.76 30.33+2. 58
A 6 30. 67+2. 80 32.00+2. 28
5 i 2 6 33.17+3.37 28.50+1. 52
HEAR A 6 34.00+2. 19 31.1742. 64
MR 6 32.00+1. 26 27.83+1.47 ¥

W a) SARMAEBRTILE, P<0.01; b) 5[E/HX BAH &
Ja b, P<0.05,

L (P<<0.055 P<<0.01).
3.2.2 ZmRINAFHeE KSR, HHEE
XPHRZA AR L, OB, BRA . B4
MESREE AL/ N BRI R BT (P<<0.01).

5 OBUUNRIUIHE S

Table 5 Comparison of grip index in mice from each group

(gf, ¥+s)

415 U M
RESR R 6 290.20+14. 18
HEAL 6 271.00+7. 58
gt 6 232.47:14. 117
el 6 196. 646,01 "
M AL 6 2183121257
R 6 199.36x17. 447

T a) SRIEEXIBAE, P<0.01; b) SEMALE, P<
0.01,
3.2.3 B RFIFWaE AR Kem, KA
/N RS R DT T A 25 R T g i L (P>0.05) .
Slaex M e, [, AU B e
N BRI R ARk, O L R AR R A
B/ B B> (P<0.058% P<0.01);
HEd i, B4l BOE & 15 8 i 46
M. RS U (P<0.055P<0.01).
3.2.4 RuRBEBRAE KT, HSHEE
XPHRZA LA, AEAL. B, BRI e
AN . TS ERAR, ERA . B
R A 8 R 20 /D B LR BN (P<<0. 055 P<
0.01); HEEfiditbis, B4 . B4R R
BEA/NRIGNEFE B, AR . Bl . miid
AR A 98 R 2 /D BUE IR B AR (P<<0. 058 P<
0.01),
3.2.5 B R EDLMERAR , AR K8
N, SEEE N R MBI A A, B, A
FUE AR 4L /N R S 2 AR, L 2Rk T+
(P<0.01), &4/ SHLABR,, FHHK K
LI 2,
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Table 6 Comparison of learning memory ability in mice from each group [x+s/M (P,, P,) |
415 TR ISR NIE V- B 15 B B /s TR B IRBUIK
EE=poyicE| 6 21.99+6. 81 27.47+5. 11 5. 00+2. 00
AL 6 19.20 (15.55, 25.64) 20. 42+6. 02 3.83+1. 17
S 6 35.01+14. 38 18. 00+4. 45 2.00+1. 67
5 M2 6 33.54+14. 11 18.77+7. 19 2.00+1. 41"
itk 6 35.76+18. 59 13.72+1. 98" 0.50 (0.00, 5.00)
RERUE R 6 45.34+14.78 9.13+4.87" 0.00 (0.00, 0.50) ” ©
e oa) SEEESIBALE, P<0.05; b) SRIEAEALILE, P<0.01; ¢) SEEMALE, P<0.01; d) SEMHALE, P<0.05.

RT AU/ RIESHERULEL

Table 7 Comparison of organ indices in mice from each group

(%, x+s)

Eipll WA MR

A SILIREL

[FFEAE 6 0.46+0.04 2. 00+0. 09 0. 7720. 03
FEIZH 6 0.42+0.02 1. 93+0. 09 0. 7420. 06
R 6 0.36+0.027  1.63+0.16" " 0.69+0. 02
5 ki 2H 6 0.31x0.06" " 1.57+0.147 " 0.70+0.03°
R 6 0.3120.06" " 1.710.03” ¥ 0.69+0. 05
EHREH 6 0.24+0.03% " 1.630. 127 ' 0.70+0. 04"
TE: o) SHEXIMA LS, P<0.01; b) SEHALEK, P<
0.01; ¢ SFEEXIEAIAE:, P<0.05; d) SHERHLE, P<0.05,

Rz FHU/NRIELHL T AR

o IO HUR

Table 8 Comparison of fluorescence expression of AB,_,,

in hippocampus of mice from each group (xts)
215 TR PO
IFi) 55 6} AR 20 3 0. 69+0. 12
I 3 0. 96=0. 39
A 3 1.29+0. 04
5 i 2H 3 5.73+1. 14" ¥
HEA 2R 3 12.95+2. 69" ¥
MR 3 12. 641,277 "

: AR, B-TEBMFERIT 1-42.

a) SEEIRAIE:, P<0.01; b) SEphdltbis, P<0.01.

I

ABI—42

DAPI

Merge

FREA AR Ry

3.2.6 BUNRAELUBABESRREELERIL
B K3, [RIEE ) REZH AN g 4 4/ RO 1 X ph 8
TCHEPN'E %, TEAERE, e IR gl . SRE
X HRAHFNEERALH LA, AL . B . Al
SRR R AL S X T i s, HES B, B
AHN, AR E 4G, Je IR L T k.
3.2.7 A R o iE VCAM-1. ICAM-1 K F 3t
BORIR, SREEBAMBRA L, BHA
LR 51 958 75 4L/ BRI 35 VCAM-1 K SE TR (P<
0.01), %4 ICAM-1/KF i 2 RILG 1T E &
(P>0.05).

3.2.8 X4 Roih KRB ACTHR- PR %
1078, 5 R a0 A MR 2 L, w4 20 Al
i % 5 2H /N BRI Y e BT EE K (P<<0.01)
A2 B3 ACTH K LA 22 F ¥ g it# 5 X
(P>0.05).

3.2.9 B RabF KERFRFRE K1
. HEEXRALLE, EHA . B/ R
ML7E TNF-a KT, BEdH . SR B4 .
A58 2L R 0 i /)N BRI Y -6 T TL-18 7K P 7t
f (P<0.013( P<<0.05); Sapfiditbis, Mgl

5 K 20 MR MR A

T W X EHE S 25 2T BN BRI 35 BT LD 586 AR, , SRRk AB,,, B-TEMHEN
1-42; DAPLEE SN AMIRE IR Merge MA A,
B2 SA/NFIGSALAR, A NRIAE L

Figure 2 Fluorescence expression of AR, ,, protein in hippocampal tissues of mice from each group
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Figure 3 Nissl staining results of hippocampal tissue morphology in mice from each group

R KA/ VCAM-1, ICAM-1 /K- 8% FT 10 FUL/PNRULTE R R . ACTH K- E

Table 9 Comparison of serum VCAM-1, ICAM-I levels

Table 10  Comparison of serum cortisol and ACTH levels

in mice from each group [#xs/M (P, P,) | in mice from each group (Z+s)

415 B VCAM-1/pg-L” ICAM-1/ng-L" 415 FLAL B i g - 17! ACTH/ng-L™
s gl 6 68. 08+7. 15 95. 43+9. 00 EEEogiEil 6 93.39+9. 64 70.26+2. 14
AL 6 62.25+6. 81 100. 43(93. 37,110. 10) 4l 6 93. 09+6. 51 70.26+2. 57
Sl 6 66. 24+16. 43 98. 15+8. 12 R 6 103. 82+14. 02 73.37+5. 44
5 g4l 6  83.58(57.80,88.03) 97.17+6. 52 5 M 20 6 109. 43+8. 33 78. 68+5. 57
HEAZH 6 107. 37+17. 454 ¥ 100. 10+8. 15 HEAb 2 6 121. 86+7. 87 » 69. 02+6. 35
EBUREEL 6 125.93+8. 19 105. 10+3. 96 HEADUE R 6 143. 61=4. 179 ¥ 79. 702. 69

W VCAM-1, I 4G 77 1; ICAM-1, 40 i) 25 B 43

e ACTH, % FRRZFME.

F1,

a) SRIBAIEA LA, P<0.01; b) S, P<0.01,

a) S A, P<0.01; b) HEEMALE, P<

0.01,

F UL S H/NEIL AAE R TR LA
Table 11 Comparison of serum inflammatory factor levels in mice from each group [ng/L, x+s/M (P, P.) |
20531 FRAL TNF-a IL-6 IL-1B

EE=poRlisEEl 6 469. 59+14. 67 30. 88+8. 52 39.62 (38.52, 42.38)
BRI 6 463. 1749. 92 45.97+3.39" 43.86+1. 58"
SN 6 486. 04+7. 47 43.89+1.97" 45. 83+4. 47"
5 1 2H 6 500. 48+24. 87 52.27+2.92% 44.97+2. 87"
HEAZH 6 536. 18+20. 89 48.45+3.00" 45.48+3. 49"
HEUE R 6 619. 61+36. 76 49.45+3.95" 39.73+1.18°

H: TNF-a, FEIIEHE T o; IL-6, FI4IENFE 6; IL-18, HANEAF 18,

a) SEEXALE, P<0.01; b) SRE4ILE, P<0.01; o) SEEXHALLE, P<0.05,

A 4508 7 41/ BRI 3 TNF-o K F TH R (P<
0.01),

3.2.10 &4 R iEL % APP, BACEL, PS1%&
ak-FA K128, SFEEXRALK, [E
2. BB AL R R R A B S
APP R /KT, HE 14 A 5 2 21 /N BRI

HZ BACEL & KT8, M40 5 240 /) BT 5
HAPSI FEAKFTHE (P<0.058,P<0.01); 5
BRI AL HL AL, R 45 4 0 45 1 4 /)N B ) 41 4
APP. BACE1 fi1PS1 & F/KF-THE (P<0.01). %%
/N S 4140 APP, BACEL, PS1 & (A ALk &
L& 4,
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F®12 FAVNEIGSALIAPP, BACEL, PSIE[IFIAHAEL
Table 12 Comparison of APP, BACE1 and PS1 protein expres-

sion in hippocampal tissues of mice from each group (x+s)

2H 5 AL APP BACEI PS1
[FasxtiEZ4 3 0.16+0.03 0.70+0. 18 0. 35+0. 24
B 3 0.39:0. 11 0. 620. 14 0.15+0. 10
A 3 0.69+0. 127 0.70=0. 21 0. 18+0. 09
5 1 2H 3 0.66+0. 127 0.88+0.24 0. 200. 01
A 3 1.00+0.25" ¢ 1.530.37* < 0.65+0.09°
EHREEA 3 0.98+0.19" < 1.73+0.24" ¥ 0.69+0.05"

W APP, JEMFERTIAZE 1 ; BACEL, BALVEMFEE HRTIAR
FYIEIEE1; PS1, REEA L,

a) SREXIAILE:, P<0.05; b) SRS AL, P<
0.01; ¢) HHEH4llbir, P<0.01.

APP L s s Bl s | 100 KDa

BACEL| B0 S0 S s 0 -0

o o 21 D:
—_—— |

P-actin | M GEEENS SN G—" S— S 12 kDa

PS1 »

A B C D E F
IE: APP, JEMIFERTIE 15 BACEL, BAIVEMFEE HRTIAE
HIEIEE 1 PST; RBEM 1 A, FEXTIRA; B, FH4; C,
SHEA; D, Bl4l; B, BHA; F, RS,
B4 SH/NRIESHEAPP, BACEL, PS1# LKA
Figure 4 Electrophoresis images of APP, BACE1 and PS1
proteins in hippocampal tissues of mice from each group
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Construction and Evaluation of Alzheimer’s Disease Mouse Models with Deficiency-Impairment-Stasis-Toxin
Syndrome

LIU Jing', LIU Xin', ZHANG Zhezuo', YU Guran', LI Hao’, LIU Nanyang’, PEI Hui’

1. Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing, 210029; 2. Wangjing Hospital, China Academy of
Chinese Medical Sciences; 3. Xiyuan Hospital, China Academy of Chinese Medical Sciences

ABSTRACT Objective To construct and evaluate the animal model of Alzheimer’s disease (AD) with deficiency-
impairment-stasis-toxin syndrome using a multifactorial combined induction approach. Methods Twenty-four 2-
month-old SPF C57BL/6] mice were randomly divided into a blank control group and low- (0.02%) , medium-
(0.04%) , and high (0. 06% )-dose carrageenan groups (n=6 per group). A carrageenan-induced blood stasis model
was established to screen for optimal carrageenan intervention concentrations. Thirty 5-month-old APP/PS1 mice were
randomly divided into toxin-impairment group, gi-deficiency group, kidney-deficiency group, deficiency-impairment
syndrome group, and deficiency-impairment-stasis-toxin syndrome group, with 6 mice per group. Additionally, six 5-
month-old C57BL/6] mice from the same litter served as the litter-matched control group. A multifactorial combined induc-
tion experiment was conducted using sleep deprivation, carrageenan, and hydrocortisone. Specifically, sleep deprivation
induced gi deficiency for mice in gi-deficiency group, deficiency-impairment syndrome group, and deficiency-impairment-
stasis-toxin syndrome group; hydrocortisone solution gavage induced kidney deficiency for mice in kidney-deficiency
group, deficiency-impairment syndrome group, and deficiency-impairment-stasis-toxin syndrome group ; carrageenan
solution intraperitoneal injection induced blood stasis for mice in deficiency-impairment-stasis-toxin syndrome
group. Throughout the modeling period, general status and body weight were observed and recorded weekly. On the
day after modeling concluded, grip index was detected by grip meter; learning and memory ability was detected by
water maze; organ indexes were calculated by combining the weights of spleen, kidney, testis and body weight; hippo-
campal histopathology was detected by Nissl staining; aortic pathology was analyzed by HE staining; AB,_,, deposition
in the hippocampus was detected by immunofluorescence; The expression levels of vascular adhesion molecule
(VCAM-1) and intercellular adhesion molecule (ICAM-1), tumor necrosis factor (TNF-a) , interleukin-6 (IL.-6) ,
interleukin-18 (IL-18) , cortisol, and adrenocorticotropic hormone (ACTH) were detected by enzyme-linked immu-
nosorbent assay (ELISA) ; the expression levels of amyloid precursor protein (APP), progeroid protein-1 (PS1) and
B-site amyloid precursor protein cleaving enzyme (BACE1) were detected by Western blot. Results The 0. 06%
concentration of carrageenan was selected for subsequent experiments. Multifactorial combined induction experiment :
compared with the same-litter control group, mice in deficiency-impairment-stasis-toxin syndrome group exhibited re-
duced body weight and grip index after modeling, shorter platform stay time, fewer platform crossings, decreased
spleen index, kidney index, and testis index, elevated hippocampal tissue A3,_,, fluorescence expression, and in-
creased serum VCAM-1, TNF-a, IL-6, IL-13, and cortisol levels in serum increased, while hippocampal tissue ex-
pression of APP, BACE1L, and PS1 proteins elevated (P <<0.05 or P<<0.01). Neuronal damage was observed
in the hippocampal region, characterized by nuclear condensation and dissolution or disappearance of Nissl bodies.
Conclusion The mouse models of AD with deficiency-impairment-stasis-toxin syndrome were established through
combined induction by sleep deprivation, carrageenan, and hydrocortisone, which exhibits the syndrome characteris-
tics of gt deficiency, kidney deficiency, and blood stasis.

Keywords Alzheimer’s disease; deficiency-impairment-stasis-toxin sydrmome; animal model; disease syndrome
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