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 E: B IS HEBRICKIEERINGS T2, FFRMERERE S MK BT TR P67 1017 38 18 BB /R 7R B
ANRABOTEN . Bk UEHERRNIAN SR, FERERZRNEM L, Ml sEms, URENAE. ¥WRE
Jiv BRECNEAEE, T RS RGCKIRBAIFIR T E, XTI RS RAE, 18 P ik B AR AN IR IR
5 T M RACKIR B ZHE RN AT s X 43 M 9K IR B IT R s 14 VA 97 10 12 3 38 B B JR 2R 3R /N BRI
ZREsEG . SR e R 5 EERGCKIERAIRFINA TS E%H 5K GOBRMFREL A 1 0.6, FIEXIFIE N 40.0
MPa (400 bar), BIFRIRECA 7 k. MBPKIEBFIHRAIZN (203.46+2.67) nm, PDI N 0.200+0.002. &7 EERYKIE
B AR SMR AR R 9 10 mg/mL SDS 7KEW, S WK 24 h BRBBCRIES] (72.10%£1.19) %. HALGKIREH RS
2530 d )5, SEBAE, /NEERATAT S5 A BH M BRI T Bk R GKRIR B b e R 2 B R R (R U] (5 3 4
5 (P<0.05. 0.01). /NRAAHFEZRIIE BN, A E 7 B RYKIBEFNL. . R4/ RHEAN B
R RE R, FAMERT I A 7 M RAKIREFMK. . iR B AR R R IR 8218 (P<<0.05. 0.01).
FE X R ZE A 7 R KR BN . SR /N BB S AT ING  JZ B IRS Cacetylcholine, ACh) & &R T+,
FH A0 FEZELFR 52 5 B B R K VR BRI R R s /S SR S R BT i B JFE IR O Bk # B2 §  (choline acetyltransferase, ChAT)
PR E TR, BHPE IRAANE J EER YRR . R4/ BRI S A RT I 2 L BEIEB SRS Cacetylcholinesterase,
AChB) E R EFIL (P<0.05. 0.01). £5it E7 EBERICKIBERRIFIMA T 2GR, 74T, $lFERRAT & 9K EK,
SHENSIREE, BA SRR B SRRRE, RAMBERUT A BT, SRR I ER 51 R iR IZ 2B A R TBGEAH, H
TS B FER, Rk G B IR AT HIRAAT 25 15 7R .
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Preparation of Bajitian Formula nano-suspension based on traditional decoction
powder and evaluation of its prophylactic effect on memory decline in
Alzheimer’s disease
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Abstract: Objective To optimize the preparation process of Bajitian Formula (& 77 E2#K) nano-suspension and evaluate its
pharmacological efficacy in prophylactic treatment for mice with memory-impaired Alzheimer’s disease after performance
characterization. Methods Taking Bajitian Formula as the study subject, and based on single-factor analysis, the formulation process
of Bajitian Formula nano-suspension was optimized via high-pressure homogenization with stabilizer dosage, homogenization
pressure, and number of homogenization cycles as influencing factors, followed by performance characterization. The paddle method
was employed to identify the optimal in vitro release medium, and the in vitro release behavior of polysaccharides in the Bajitian

Formula nano-suspension was investigated. Pharmacodynamic experiments were performed to evaluate the preventive effect of the
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nano-suspension on memory impairment in Alzheimer’s disease model mice. Results The optimized formulation process for Bajitian
Formula nano-suspension was determined as follows: the mass ratio of crude herbs to soybean lecithin was 1:0.6, high-pressure
homogenization pressure was 40.0 MPa (400 bar), and homogenization cycles were 7. The particle size of the nanoparticle suspension
was measured as (203.46 £2.67) nm, with a PDI of 0.200 £0.002. The optimal in vitro release medium was a 10 mg/mL SDS aqueous
solution, achieving a cumulative total polysaccharide release rate of (72.10 +1.19)% after 24 h. After 30 d of oral administration of
the optimized nanoparticle suspension, compared with the model group, the latency period of escape behavior was significantly
shortened in both the positive control group and the medium-and high-dose groups of Bajitian Formula nano-suspension in the spatial
navigation experiment (P < 0.05, 0.01). In the spatial exploration experiment, the number of target quadrant entries was significantly
increased in the positive control group, decoction group, and low-, medium-, and high-dose groups of Bajitian Formula nano-
suspension. The swimming distance to target quadrants was significantly increased in the positive control group and low-, medium-,
and high-dose groups of Bajitian Formula nano-suspension (P < 0.05, 0.01). In the positive control group and low-, medium-, and high-
dose groups of Bajitian Formula nano-suspension, the acetylcholine (ACh) content in the hippocampus and prefrontal cortex was
significantly increased. In the positive control group and medium-and high-dose groups of Bajitian Formula nano-suspension, choline
acetyltransferase (ChAT) activity in the hippocampus and prefrontal cortex was significantly elevated, while acetylcholinesterase
(AChE) activity in these regions was significantly reduced (P < 0.05, 0.01). Conclusion The formulation optimization process of
Bajitian Formula nano-suspension is rational and feasible, with preparation properties meeting nanoscale requirements, demonstrating
uniform particle dispersion and good stability. Characterized by slow and sustained release, with excellent in vitro release behavior. It
exhibits significant preventive effects against memory decline induced by Alzheimer’s disease, surpassing the efficacy of optimized
decoction formulations. This study provides a beneficial reference for the modernization and technical upgrading of traditional dosage
forms.
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fidilFn)Rs-20], Bk grigtitt, BERE TR0 5
W SRS AR DRRE s[RI ST A8 2404 S B HE %
BEAR A 7 AR T30 [ 5 e A 85 R v 35 AL 558 o
Ui A% A B, HR G ARTR B R 3 22 32331,
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AT NRIZESE: BTN ROALFRE 45 24 S bR A 11
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1.1 &5

FB-110X55 B4 S R BML, i idids s 1

A PR 5 380ZLS ZYIHOGRLAR M € 4%, 52 [E Santa
Bbarbara /A F]; H-7650 MiE G Wi, HA
Hitachi A 7]; RCZ-1B BUE AL, HilEsiEsy
AL ZRA PR A ;s FA2004N #4755y 2 — i KT
R SRR AR A F s KQ-500DE 2 75 i
EYEAE, B AEERA IR AT UV-9600 B4
AhaT AT, AL BRI TR A TR A F 5
Morris /K& B S2E 0 248, _ElEIRAE BRHGE
FRAH] .
1.2 5

MO R (S 251201, 7R AR AR
PO Ml B LS 250601, Pl dbIB G ). &
(k5 2602001, F=HLPUiE3g) . A EH (S
260101, F=HLZ N2 ). NS (LS 26030135, 7=
i ARIELL ) IRZE (LS 2606001, 7= Hb 22 B 76D
TRAH (b 250502, FEHb 2 Hze ) Y0 E AR M ]
3 P AT ZG NG, B AR R R 24K 2 v 2 s e O
BWEZRBIRE NG, 56 (hEZ)
2025 FRRALE, ELER Ay vt HORH R EOR SR AR A LK
K Morinda officinalis How T AR, Hui BN
BHFC JBEMAC Lycium chinense Mill. [T AR
K, wmENEERZERMEYEE Polygala
tenuifolia Willd. ) TR, A E W ARMERAE
Y B AN B Acorus tatarinowii Schott TR
2%, A ATMBINZ GV NS Panax ginseng C.
A Mey [T IRIRFIRR 2, IRE N Z LR FHAL R K
W IR%E Poria cocos (Schw.) Wolf F) TR, TR
N % FLHH RHR S & BRI IR 2SS TR A% B R SR H A 1A
FRIFT €5 43

KE IS, b5 XL20250114-1, VUi
MBEER AT + MRS (sodium dodecyl
sulfate, SDS), #t'5 EZ66154782, {# [ BioFroxx 2%
Al BILALEE-80, L5 1S249580, LiEyEMAEE
FHRAF; JH%IP M 188 (Poloxamer 188, P188),
b5 WPCE634B, bt ALK =K 7 5 A PR 534E 2 7 5
KWy, fits 171116, PEBRRFERAAIRA R W
i, ftt'5 20250815, EZEBERFIA R A
D-To/KFE HERT IS, #HES JB6019, JRESE=
98.0%, IR ARG BR A 75 AR B R
W, 5 1230702, )7 Az I B MHI 2 TR A 7 5
I, b5 250721A1, J0tfral, OBk A IR
. LIRSS Cacetylcholinesterase, AChE ).
JEEK 2. B FE (choline acetyltransferase, ChAT).
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ZIBEHERE Cacetylcholine, ACh) if7f&, #5753
A 1250410147 1250410159, 1250410127, )04 H
e 2R Er AR AR AFIEK, #5
N25031206, VU )IEME 2B PR A s 2 580K
F, iS5 2408150, DA 25 RAF
1.3 ¥

SPF it KM /IR 42 K, fRiiE (18+2)
g, HAREH LR SLR s iRt B2 vrnT
iES SYXK ([H) 2023-0004, . /N 504758 b 1]
7, RBIE N (204£2) °C, MXHRE N (45+3) %,
AT HHRE . RSS2 Rt B2
REE (S 2025023).
2 FEEER
2.1 EFBEXPKEEFIHEIF

PRICESER 5 g AT E 10g. g7 10g. B
IRE10 g im&E 10 g AR 10 g¢o A3 ¢,
W, ik 24 B, N8 fEE/K, BIEZRWE, REFRH
10 min, JONIEA &S E T 2 AKER T, &
KA 500mL, AN A, dRARE, HEIH
TREW: PSR ERAE—E 1T, A0 4L
R, 133)E 77 EERGKIR &5
22 BEREZRSHFEHRMKEEFFEIZ

BUG EGKIR A, IR G Ak ik 2
EEIREE, HMBENFRZEEE R G,
TIAKE i, SRR 120, Bahills, it
H 2 KB R A, tHERAE X PDL,
221 RGEAFREELE  [EERE R ESEAMLT
BN 11, $ZH “2.17 TR JrvE] & TR B
FHIRBIAE 60.0 MPa (600 bar) 55 [& /1 FEIFE
i 2 %, g R IR 511 A4HS-80 SDS.
P188 X & 7 LR R YK B AR AR 5 . R 1
AIEL, DI TRISE B AR ) AR E 77 s TR ) kA
ML HITEING, 1% FH K 2 9P 8t i Pl )45 1) Vi s
FIE 7 d ERHEIED S, RIEFRE; EH
1L ALE-80. SDS. P188 JITfill 45 VR 277134 H Bl e
LA ZIR, BRSO mE IR R AR /N .

F1 BREFMEER (X+s,n=3)
Table 1 Investigation of stabilizer types (X £ s,n=3)
Faes KL% nm PDI 0%

KGR 3255442576 0.22240.024 &7 dis KB E
Ri35-80 937.69+33.78 0.472+0.039 WET7 dF tHIE BRI E
SDS 673.88121.39 0.373+0.009 HET dF A E
P188 1674.88+170.33 0.477+0.076 JET dj5 LB LA B

S5 RS0 % FH K & IR R AR e 77

222 AAMEREGIRBERLLEIESE %I <217
TR J7 i AR 2, T 60.0MPa (600 bar) [
T, PEIBI 2 Ik, FHHAEZM 5 RGO
BN 1:1.25.1:1.00. 1:0.75. 1:0.50 % EHE
HRGOKIR BRI . 3R 2 Al 50, 42
M5 REUBEIELGY 101 RN, (EI
J& R B e 45 R B A TR, st
£E, PR, JEHE 10 0.5 ke e ) Lo e 3R S B i
R 3. WOk AR 256 5 Ok S O IR LA 4 il oA
1:04. 1:05. 1:0.6FNIERRIGHRF R

®2 BENAEHEZER (Xts,n=3)

Table 2 Single-factor investigation of stabilizer dosage

(Xxs,n=3)
Eﬁ;ﬁ;}f FifEinm PDI %
1:050 311.95+6.00 0.210+0.010 a] [ fhiizh, HifH
1:0.75 388.07+5.36 0.213+0.011 A[¥izh, HfEIRMIE
1:1.00 298.45+3.13 0.208+0.013 K50 ZHIR
1:125  443.40+15.87 0.207+0.016 Hifish ¥R

223 ¥R iESE [ E A S KT ONEEE
BN 1005, %0 “2.17 TR J7 k) & R R B,
43 HITE 20.0+ 40.0. 60.0. 80.0 MPa (200~ 400+ 600+
800bar) HJJF, FEFAINN 2 Ik, FHHAFEIFIE
JIRTR 7 B R AR IR B FRAR 52 . FHER 3 7]
w1, MR E JIE 40.0 MPa ERiAR 5N, Rk
Y15 77 30.00 40.0. 50.0 MPa {EJy IEAS 15 B [
FIKFS

®3 VIRENBERER (X+s,n=3)
Table 3 Single-factor investigation of homogeneous

pressure (X £s,n=3)

15 & J1/MPa Hiz/nm PDI
20.0 474.61429.03 0.226+0.016
40.0 251.82+28.63 0.199+0.008
60.0 340.3820.29 0.237+0.034
80.0 307.42+30.66 0.222+0.020

224 BRREESE [ E LM 5K E IR
ELfl o 10 0.5, #5208 “2.17 TR J7 1) 4 R TR B
7 60.0 MPa (600bar) ¥ E /IR, 2 HIIEH YR
2. 4. 6. 8. 10. 12, 14, 16 Ik, EEARFLIFEIK
Hoxt &7 Bk R g IR BRI R . i3 4 1]
B, HEIFIRECN 6 R, JREFRIA RN, I
e FSBIRIREL S 6+ 7 WAENIEASIRER B K R K-
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x4 HBERBBEFEER (X+s,n=3)
Table 4 Single-factor investigation of homogenization

times (X s,n=3)

x5 EXREERKTE. RERITELER
Table 5 Factor level, experimental design and results of

orthogonal test

b2l IRY & HiA2/nm PDI
2 469.18+7.03 0.21440.008
4 350.65421.40 0.200+0.015
6 247.61+9.74 0.156+0.012
8 276.651+18.27 0.206+0.018
10 260.29+30.37 0.22440.019
12 273.85+22.97 0.248+0.024
14 277.84+37.68 0.215+0.014
16 270.14+24.65 0.2134+0.018

23 EFBHXYKEEFFRTE

231 IERREEIFSEER 7R R SR i A
b, DUEZM S KT IR T E L (A, BB
71 (B). ¥IRREL (O NFEm AR, Dokiiesl
PDI NP R R, ABFFTRHSERCE (0.5 1 0.5) X
KA PDI AT L6V L4767 = R /kiAe
% /ME X 0.5+PDI/PDI £ /MHE X 0.5) X 100, PEAIK
St 1o

FiAE € 259 () o 2 AR B2, PDI
SRR ZR I3 — PR AR E 1, 38 7 ASHIE 7T o0 1l
FIRREME . VAT R R N a1k 2% B A [F) 45 E
VEem, PR, SEACE VY vl e R AR, TRUE
Qb5 I B A W AN T B . DA/ ME N B,
WEE T RI4E (nm) A1 PDI CEEA) ENAFE K
G, AP AT EEAR . SR IERS IR A R T B
BRYKIREFIRH & LE, Wit 5481 E
5, HESHTHE 6.

2 6 IR ZMH R (327.56. 120.42. 174.54) W]
PG, &I ZR 52 e bR R B/MEK IR A>
C>B, A (BaEnHE) FEEEN (P<0.05),
HoAh & B AN B2, B e R T RN
AsBoCs, BIAE 251 5 K G OB G I & N 1 ¢ 0.6,
B 7129 40.0 MPa, R IRECH 7 IR
232 A RMEIE %Rk T2 P76 & 3 #t
277 BECRYPKIR &SR, FEllE Hokife 5 PDI. H
27w, Hpife S PDIEMR T IEACRI4E R, H
PDI<0.3, #IAE 7 EERGPUKIBER A,
FH AT W, PR T2mT47 . f20E .

24 EFBEXPKREEFIAIMERERIE

2.4.1 UUEARFAEL (F) FIE BB %E Bk
Ja 1) 3 L5 7 R GOK IR &7 10 mL, #iFE 50 mL
FINRZEREE, REETHE, MR IIRERAE(F,

= D kife/ %h

Fg A B/MPa C (%) nm PDI N
1 1:04(1)30.0(1) 5(1) (1) 431.55 0.300 380.00
2 1:04(1)400(2) 6(2) (2) 371.42 0.241 327.58
3 1:04(1)500@3@) 7(3) (3) 322.63 0.205 284.83
4 1:05(2)300() 6(2) (3) 382.120.218 337.23
5 1:05(2)400(2) 7(3) (1) 308.87 0.199 272.72
6 1:05(2)500(3) 5(1) (2) 402.91 0.217 355.58
7 1:06(3)300() 7(3) (2) 26544 0.162 234.61
8 1:06(3)400(2) 5(1) (3) 261.610.187 231.12
9 1:06(3)500(3) 6(2) (1) 22528 0.169 199.12
Ki 99241 951.84 966.70 851.84

K> 96553 831.42 863.93 917.77

Ks 664.85 839.53 792.16 853.18

R 32756 12042 17454 65.93

*6 EXRWHEDN
Table 6 Variance analysis of orthogonal experiment
WK WETFIM ahE By FiE  PfE
A 220473945 2 11023.697 2 23.288 3 0.041
B 3020.0316 2 1510.0158 3.1900 0.239
C 5130.7575 2 25653787 5.4195 0.156
D (%) 946.7143 2 473.3571

x7 ERFEHRRMKERFHELZENRAGEIELER
(Xts,n=3)

Table 7 Validation results of orthogonal experiment for

preparation process of Bajitian Formula nano-suspension

(X+ts,n=3)

Lk iz /inm PDI ZEAVESY
1 201.35 0.199 199.01
2 206.47 0.198 204.07
3 202.57 0.202 200.20
FHE  203.46+2.67  0.200+0.002
RSD/% 1.31 1.04

Fi=H/Ho, 3, Hy %%ﬂﬁn%g, H, jﬂﬁﬁ%%}ﬁ)o
FHE 3 h JEIRME, dSRARE BT BUNIRIE K. DT
B AR LL 5 BT 7 B e 4 R L3R 8 FIET 1.3 4t
5277 RGBSR F 3>0.90, IR$E 57 H
Wi #5E (A EZG 80 2025 FEARPUHRIE N 0123
BOR. 3 MAPKIREFIE 3 h VikERE, HEW)
Bt R4F .

2.4.2 WMEBEENE KHENHTEME
(transmission electron microscope, TEM) M %Z&E J5
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=8 FSEHFEHMARER
Table 8 Results of F; and redistribution tests

SEIG Ft PRE
itk oh 025h 05h 1h 2h 3h &k¥H

1 1.000 0.995 0.990 0.990 0.980 0.965 1
2 1000 0.995 0.990 0.990 0980 0.965 1
3 1.000 0.995 0.990 0.990 0980 0980 1

51t ¥ 34t

ki
E1 E7EEXMHKEETETFEAEFIE LI

Fig. 1 Settling volume ratio experiment for Bajitian

Formula nano-suspension

ELRRR AR I ORI . I 1 mL AR T
il R T ERER GV BRI R RE 500 1, il
2], W 20 uL =R E, FEZ) 3 min, JEAT
T2 AR, 4% BRI e th, #HE 3 min A
WA BARIEIE 2. 27 EBRIPPKIE R
FIRLFAE 500 nm ALEF MR EMEL, REZA
MR SRR ZEIAR, W] e A e 77K S DR B IR
PE S R AR S

2.4.3 Rife. 2 BdE%L (polydispersity index, PDI)
MWiE 4 IRARIE T 2P 4 3 #tE J7 EEOR g K
TR, A nllE kA PDL. 7SR 7 EECR

2 EFBHXMAKEET TEM E (X 40 000)
Fig.2 TEM image of Bajitian Formula nano-suspension
(x 40 000)

PURIREFI k2N (203.4642.67) nm, PDI
9 0.200+0.002, & 77 EECRGOKIRE AP RLAR
i WL 3. S5 RRIEASRIE A T 25 MK
BAREN B AR E, HF T 2RE T .

0 10 100 1 000 10 000
Hi4%/nm

3 ERBHXMAKEENRNESH
Fig. 3 Particle size distribution of Bajitian Formula nano-

suspension
2.5 EFEERXMKEETIRAEIMERE TN
251 XESER SIS ORI D-Jo /K E
PEXTHE Y 5 mg, BT 50 mL BT, InagmK
fift, MREZEZIE, 158 0.1 mg/mL 1 D-J5 7K 38 % BT
PRI, .
252 SRR HI S R 0.3 mL 1R
J7 EER R A K R 27 B T 200 mL &5, 1A 10
mg/mL SDS /KW, @A E A e, SRS
W, %H.
253 AMEXRFRFEE il 0.1 mg/mL 1 D-JEK
HAT XTI S, 0 DR 2 S O BRI 1. 2.
3. 4. 5. 6mL BT 10mL =i, IAZEZBEKH
BEZIFE, BH1E 0.01. 0.02. 0.03. 0.04. 0.05.
0.06 mg/mL i 2] H T & S VAT . 40 ol E b3Sk HE
RS 1mL, IOGHTEC T 5% KBATR 1 mL, #2251,
FIOARERER SmL, WK 15 min f5, HUH,
BUKOKFAED 10 min, TN I3 Y6EEE T 490
nm KA MR (4), BEATZ . ZflbnEih
2, BHTRYERIA, 13 D-J0/K 3 % B 1 5 A A
AR e 2R 7 A2 Y=8.894 3 X+0.043 9, r=
0.999 5, 45 BRI AL D-To/K B EHE RIS
N 0.01~0.06 mg/mL k1% & B
254 FEEREEE BUTIRSEROE R, BCHB
R E Y 1 0.02. 0.04. 0.06 mg/mL )78 % bl
X B SRV, R -BR BRI, TR A
HOCEIFTE 490 nm K TNNE 4 H, HEEIE 6
Ko 85 FAZ 7T INAR A fHIY RSD 237324 0.405%-
0.467%. 0.364%, KIIZIXZNG T R I .
255 fEtkEs B SIA IS &, R
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FRIE &R, FEMI4)5 04 24 4. 6. 12h T
AR FEHCEETE 490 nm A T HIE 4 . 4%
2T A [E/) RSD N 0.716%, 45 R R4
RABIETRAE 12 h WE&ENME R IF.
25.6 HEEMEH PATHIS 6 o aliiER, H
IR - BV A DI, T8 7 Y66 FE 1T 490 nm
WK RME A8, 25 FKRIA FERLKE TS S L
BRI FE 1) RSD N 0.61%, 45 KW i% 71 EE
PR IF
2.5.7 IMFEEISERFELE S AR 9 1y (B
U 1 mL), P03 4, DRI EREN
37.0. 46.5. 55.5 pg/mL BT HR SR 1 mL (FTn
X BRI AR S B LA S T 1 mL R
Wb S Z RS ER 80%. 100%. 120%), HCHIMK.
o 3 MRS N 41.61. 46.36. 50.86
pg/mL FIFE SR . 2RI - B VA ) & e I, T
AN HCEETE 490 nm PR IEA. H. =3 A
FEMEIRI) A 8, FFHSEIFE YA RSD E.
SOV By w3 AN EIR I AL R 4y
AN 99.80%-+ 100.04%+ 100.97%, RSD 4354
1.27%- 1.48%- 1.41%, 455K LI IEINEE RIS
Wi CHEZGH) 2025 FERELR, HERIRE R 4T,
258 U7 EEIRYKIE R F 2 b S = e
FH 0.116 g/mL ME 5 R R 4K IR ES) 3 mL,
hn 8 5 HEE, 60 kHz 48/ $#2HL 2 %X, &K 60 min,
VeI, DEUINZABOKEEAE, BT 100 mL #EHiH,
INZEBKIGRE R ZIE, FMRE 30 £5, RIF5 2 ki
AV, PR -BR IRV 2 R, T5840r ek
FETE 490 nm K NIER 4 H. HE 9 7115, Wl
1385 77 R R YK IR B 2 BT 3 i IR EE N
(69.7£0.3) pg/mL,
%9 EFERRMKEEFNFZHERAESENMNE (X5,
n=3)
Table 9 Determination of total polysaccharide content in

Bajitian Formula nano-suspension ( X + s, n=3)

E187 Al J R B/ (pg-mL )
1 0.663+0.004 69.6+0.4
2 0.66310.002 69.6+0.2
3 0.665+0.003 69.8+0.3

259 BHAFMTE S CREZ ) 2025
FR DU« 09317 58 ks, A KIEAE TS
EL B R K IR B R VR TN o, H T 256 TR A7
HANET K ZHE, NiemE 7 BER YUK &

TR SRR IS B8 ) HEf P, 383 2 [ SRR AR 43-441,
RIUE BRI SDS KIEW, AT A SRR IR &
TSR A R AR 1, FLIRRT 3 I 1 FH pe st
WUEVIEIRES, (R 2P Rk, WUk SDS 1ENE
J7 ELE R KR B AR SN TN S R 3G ¥ 7, %
% SDS KA E N E J7 ELRR R KR BRI SN EET
IR 3 B . AREX 5+ 104 20 g SDS, 43l ¥
FARKH, HiPEE R, FEN 1000mL
B, BJEMKERZE 1000mL, Ho i =ik
FE 59 5. 104 20 mg/mL f#) SDS 7KW -

I3 mL 27 ERCRGUKIRE 5 E T 1 000 mL
BB, (E 37 C. 100 r/min N HEE )5
RYPKIR R 24 WS4y A Z WERIRE AT A . 5393
TRIBOTHESE 054 1. 2. 4. 6. 8. 12, 24h A
MHUSmL B, RS SmL ZERE A, &
HIRFEPATINGE 3 Ik, HHRE I EERGPIKIREN
7E 5. 10, 20 mg/mL SDS /K¥EWH 24 h I BER
B, HEASLWT.

0. =(CVo+ X 5 cvyw
On NHE n AR S BRRECE, G AR RIS ZIMA3 0 254
JERIREE, Vo AR FUSMARL, v G IERIARL, W R
BN 2GR

H 4 750, 5 mg/mL SDS /K& i M i 17
WEES, VIR I 2, BUERES ., &
TR HCEARAG: 10 mg/mL SDS /KA RS J13d&
W, AYIREUER AR, AMRECR A AR
M2k BA RiF X 5 71 5 EHAE; 20 mg/mL SDS 7K

80
70
s 60
=
E@t
=50
B
5 mg-mL~' SDS
T
40 1 -= 10 mg'mL™"' SDS
—+— 20 mg'mL"' SDS
30
0 5 10 15 20 25

t/h
4 EFEBHXMKREEFNERERERE SDS KiRK
B 24 h AR RRBHIER (X£s,n=3)
Fig. 4 Cumulative release profile of Bajitian Formula
nano-suspension in water solutions containing different

mass concentrations of SDS over 24 h (X +s,n=3)
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RIS . RIS e, RBEuE STk,
YT 0.5h IR, 2Rt 26t T Beuy, s
PAX 3k Ty TEKGIRZES, TiEEmEzE. H
I, 3 10 mg/mL SDS /KIE WA E J5 B R 48K
TR A T A TR TR AV A o

2510 RAMBERUTARIKAE S (R EZ)
2025 FERRPUHE BN 09317 55 sk, B3 mL
F7ERECRIPKIREGHE T 1 000 mL 10 mg/mL
SDS /K H, #£37 C. 100 r/min 245K, 435
TRBOTHE)E 0.5« 1. 24 4. 6. 8. 12. 24 h ]
A S mL B2, FRANAE S mL SEHRE AR, 56
WE R 7 LR 4K IR 25FI7E 10 mg/mL SDS /KR
T 24 h WIHIMRAMRE S . BRI S AT, A7 R
RIKIRZFLE 10 mg/mL SDS 7K VAR A& SMBE I
THUL R, MR 24 h 2B T (72.10+
1.19) %, H R 2k 2 I AT A PO R LS fa 2z E
FREEREIHREAE, SRR GORIREFITE B 25
(1 FE B — @ MR 7

30 1
b / )
=S /
% |
i >0 | x/ 14
= 24
40 f —— 34t
30
0 5 10 15 20 25
t/h

B5 EFBEHRIKREIFE 10 mgmL' SDS KR RF
24 h AEVFSIMNERUBR (X+s,n=3)
Fig. 5 In vitro release profiles of Bajitian Formula nano-
suspension in 10 mg-mL™' SDS aqueous solution within 24 h
(Xxs,n=3)

2.6 EFBEHXMKRERTIEE AD iBIZHIZH
Sy}

2.6.1 . EBLERZ R KM /N RAZ AR
L NIEFE R R BRI, BHMEXE (25R
WRF 2 pglg) M8, HJ7 R Z ] (11.6 mg/g)
AT BRI EFNE. . @A (5.8,
11.6. 23.2 mg/g) H. GNP 3 dfE, &4 ig
B THNZY), BHEXHIRAL ig ZA3URST A, IEH X
FRAH AR R A0 25 T SR RAE B 2R K, 1 IR/d, JESE 25

* 7609
d. %5 26~29 K#:%45 30 min 5, IEFXIEA ip &
HERK, BRI, BHPEXTIRAL. B E T R

RYUKIEBANA ip REFH 1 mgkg L, 30
min /&, KM Morris 7KK S AN & 7 EER KR
TR AL /N BB AT RE I IS, 1 IR/, SR
MEE 4 do 5 30 RGZjJE, IEHXNIRA p A8
K, BRI, BHYEXTIRAL. 74L& Ty Bk K 4N
KIREFNA L ip REEE | mg/kg. 30 min 5,
KH Morris 7KIEE PPN 75 LR 49K TR 2570
BRI B 23 [ R R BB ) BRI s

2.6.2 Morris /KR E LG AR STIRITIERPO4, 5L
BSHT 1d, /N E ik 2 min DLEGRIRESE, HiE 5|
WG G 10s, IRHHFMEIIZE. Morris 7Kk
B RS AK M A—BEAETE KA, BT 120 cm, & 40
cm, /KKK 30ecm, [V HAEZ 8cm, JEE
F 1 em W/KETZ R, 1EIRBE & KR RRFE 23~
25 C. fERMM ESZM R AR, M. TEAE 4 4
Fric s, 1E RS AR NIK A, LK 4 S AK
RUEZK AR R B $52 mAE N SO A, K
T AR R/ EI %500 M 4 DRIR, d%9eih sk, af
EEHPERE TR MERHE.

(D FEALHAT L 55 26~29 R&42ifE, #/h
B — R B PR T )b BE N K, 1253k 120 s Y7/
RFHRIFE FP & rs e . MAKERBIK TR
Wi - 6 F3k 37 e b B RIS TR R R AR . s
Wah) 120 s WA &, 51 FH 75T
B 10s, HIBRIIN 120 s. B13E 10 W40, /DEUE
PERATSCIRIERES 4 K, SIERX R4 R, M
AR AR B SE K (P<<0.01); SHEAIA LU,
BH A X HEZH AN R 7 B R KIR B A . mi &l
/IR DLATAT S5 W7 IR A Y2 2 460 (P<<0.05.
0.01).

(2) Z IR R L 5 30 RAHE, ¥K TP
BRbR, EEMAT R A ES KR, 3
FEIRMIE—HFE FIRAKEAK, 185 120 s 37N
SAIZ B, I e 2 8T 6 460 B IR B AE
DX I B B TR R Ok B R, FH R s /s RO
G ITEA B B2 ez a8 77, LLAIB S e A2 s A7
SR BLRE T

HE 10 F1E 6 AlA1, HIEHXTRRA LA, 5
RULH /N BRE N H AR SRR B kb, H AR SR
Werk B AR R E > (P<<0.01); SHAA L, FH
PEXTHRZH L 15 AN 7 LR R A KT B A
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=10

INREMAITERARINGR AR BB R NREN BRI RFKERIELER (X+s5,n=6)

Table 10 Comparison of escape latency across training days in spatial navigation test, number of target quadrant entries

and swimming distance of mice (X £ 5,7 =6)

i FE/ HeEEE R s BN BARZIR H A5 S BRI vk
(mg-g™) BIR EYEN EXPN AR TR A% /mm
EH X R - 82.50+46.26 71.12+47.45 58.36+3551 27.47+23.66 15.83+2.64 10083.18+1332.59
F T —~  117.02+7.30 100.58+30.09 98.314+35.45 7556+49.01" 4504217 2 747.11+992.96™
BH 1 %0f F 0.002 91.16+40.65 65.29+49.82 36.31+34.05% 18.53+9.94% 18.33+4.27# 10617.57+1 979.02%
bl 11.6  109.70+13.01 88.36+37.35 69.79+29.94 68.27+34.42  9.67+4.68%  4787.25+2545.78
YRR EF 5.8  11243+18.37 86.85+51.51 81.89+30.57 69.20+28.10 10.83+3.54* 598373+1403.67*
11.6  103.56+32.76 74.18+34.64 64.95+50.73 41.78+2257% 15.33+3.39% 10212.63+2 192.47%
23.2 96.18+42.01 78.75+47.73 51.87+4153* 22.80+12.01%# 18.50+3.83%# 10 402.30+5 736.34%
XA "P<0.01; SHEMALE: *P<0.05 #P<0.01; & 11 [[.
**P <0.01 vs control group; *P < 0.05 #P <0.01 vs model group; Same as table 11.
R p B PR i
\
97 B RIPKIR B 27 BRI 277 R R
5.8 mgg’! 11.6 mgg™! 232 mgg!
Bl 6 &LB/INRiFKEEXTEE

Fig. 6 Comparison of swimming trajectories of mice in each group

RN RN H b SRR R EOR E S, PR
X REZH AN ST 7 R R GKIR B MG . mfEA
H s S PRIk B FE 2 1 m (P<<0.05. 0.01).
2.6.3 AChE. ChAT j&¥ & ACh & &EllE 2 30
RMARLE ARG L RIAEFE/AN R, Bk UK & IR B
S G TR BS R, P 8 AR R i 5 5 b g o
W, HFARTIIEGETIG 2 s i, R
PRI, O 0.5 A4 PBS, BT AJHKHLH
F 513, PL 3500 1/min (2 192X g) B0 10 min,
HY F3&W . F ELISA ¥ ifg B Al K7 )2 AChE.
ChAT 751 I ACh & & 55-58],

11 ATA, 5 IE SR, SR/ R
D FIRTAN R )2 ACh & & . ChAT 35 535 FRIK,

AChE iEME R E T e (P<0.01); SR, H
PEXT IR AN 7 LR KIR BRI, . mifE
AN L ARTNZZE ACh S REEETE (P<
0.05. 0.01); BHM:XTHEZH AN J5 L aR R gk TR 257
N BRI S RO AT IG BY 2 ChAT 361 5 2%
FHi (P<<0.05. 0.01); FHMEXSREZH AN 77 B R 44
KIREFH . mfEH D B S AT 2 AChE
TR PRIK (P<<0.05. 0.01).
2.7 GtFAIE

43I SPSS 26.0 ¥ GraphPad Prism 8.0.1
BT S 0, IMETREE (X£s), £
I LLFCR A One-Way HLIK 255 28 e ik iy 22
S, TSR, B HECR A LSD- ks, i
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x11 PMREBIDFETKEES ACh & 8%0 ChAT. AChE SEMRELE (X+s,n=6)
Table 11 Comparison of ACh content, and ChAT and AChE activities in hippocampus and prefrontal cortex of mice (X £+ s,

n=6)
2H ) HE/(mg-g™?) ACh/(pg-g™) ChAT/(ng-g™") AChE/(ng-g™")
IEH SR - 589.85+68.66 1280.7+124.3 227.25+16.69
R - 409.22+55.14™ 973.2+70.2™ 295.064-48.87""
ek agiG] 0.002 650.43+117.12% 1293.24185.1% 218.60415.40%
i 11.6 493.95+48.21 1044.9+120.3 265.39+29.70
YKV B 5.8 522.93+107.46" 1052.0+1115 285.53+33.92
11.6 573.13+67.607* 1150.3+65.3" 257.54+29.31%
23.2 605.53+135.11% 1175.1+271.5% 237.25425.15%

ZEAGEHE, % Games Howell #8538, AT S IESS
ST NER M AIE SR T (IR K#E a=
0.05), P<0.05 A4il= .

3 g

A& [ RifE . PDI YT R &L A4
fabr, mAHhE LK Z IR R E . K2 o0k
R PR 2R R T, R R, Bk
VIR F I ERAE, DA4ERFRIF AR E . BT IEAS
TRIG A5 TR, A2 R0 A LR S R AR P 5 T K
HEWIERIE T2, 1505 7 RER KR &5
R /N T IR RS P A 4KIR B R R i NREAR, T
BRI T2 F0E AT ARIEES g A, kT
NBEWDIR, ATREDR N K S U R 2 — R et 4
M, ER e B 2R TE R SR
LFE, I RERE B B 5 24510 I i R SO R B R AR )
FIFHEE.

RN RMNE RGN m R B YE G ), 5%
P2 i 5. ACh e —FhE BN &R, 78
PP I AR A FIERRTE ChAT IIPER T AR RR
SR I CAZE R H i (1 T gt N SR i[RI B, A FH 93 i f
JE /) ACh 24k, S5 Bk, 2 5% 21212
At. KMAEBRE #h 22 R R 5 % 22 Th e %5 UIAH
K, FAR I 5 A X HELBR, BE 42 T RE I 25 2 R TT
AD [WEEJ IR RE AR RRWR, Al F
P AX ACh &5, JRIFEZEATHNET ACh 2 5%
A RE, FH/NR S SAZIRTS . AT
RIEIR, Morris /KIS szEGH, BRI /N RSN H
e LN C IR TE 2 W PNER 7y A 5Y el ¢y E T e
D (P<0.01), BEBABERIZE /N R A= ™ B 23 (8] 43 HF
PERERG; 45T E T EERPPKIRERE, DMRIEA
Hbr GORRECR Z G, Hbr SRRk S 2 2 3
I (P<<0.05.0.01), H A A FHHIAT N FEAT B3 0

Ui B & 5 B R 4 K VR B R AT B R AR A T B
(1) AD /N2 212 RE ST /N S TR AR AL T
T L IR g 2, 38 0 /) B e S AR A 2 J2 v
AChE. ChAT %M ACh & & KB, 57 EER
KR AT AT R 2 3 v/ BRI S AT R B2 2 - ACh
(1) A ChAT 751, %F AChE Jif PEA 22 R4 i
YEF (P<<0.05. 0.01). FRIE 7 LR YK B
3R T ) K P ¥ R i B2 2 AChE SR 2
5 ChAT JEHEREE S ACh & &M AR5 2% > flid
TSGR TR 6T AD /N R 1e 252
B, HEEESRICKRERI T & sesE
TERMTARAL G 837, Wi T A3 BB R 7
EL RGN K VR R AT 42 i A e 1) R () 25 A E o

K2 WE RSN TBAT R R A5 5T AD YEF)
A, BHE T 2 PERER LU LM A X 4
RG, BB UK 2 80 mE M o AR MR TR
AR IE T S5 SR A s 280t 7t
LSS, 2 UEnEAE I E R T, ARk
WA EET W], RN R KR LT 4
MR . SR BN, 807 BERYK IR &
£ 10 mg/mL SDS 7K¥EH ARSNGBl R 47, 3L
FETCh 2 52 AT A PR ORI 2 18 KR AR T
RIRFAE, S 9K IR B A 25 P H 1) R i A
H—E MR 1 BN+ 2 I 254
e, WFHI— e MERRE, B T 2459
15 B Wi i MR, 25 A A o i I g
W TERNES B @ IHEREA UM IR ERIE T ok
i, XA IR NI, OB SRS R 52
BRI A RN T e o S5 2 2 2 25

TG UH IS AR Lk AL B ) 3538 AL 7))
W 3 A7 E AR VDR FEA BN 22 R R ) I R, O
BT PR BT SR, T2 A7 25 i
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o B HAANT IR, WS B 1) 245 8022 ] e
TR SO RIR, MR A 5 124
HEMEZE R, XSBMAKHE AR SEG T EZH L
WM. HARSR IR A E B AL 2, MELLSE
M5B GK IR B FIALE S A2 2 5 2 T FRDA v %
M. HERAE (6~9 mm) WAL IR
{HEHE 1B 25 241 SRR I MEAIAG % ) (N ] B B
(IATUBRAR  BUSEO , SR S50 45 SR B mT {5 B o 4 aT
W WA T AT T, =T AR T Az 5]
FIIACTE I« T 2R I 2 55 B4R, KR &
XK LRI AR R . LT, &S
FARE A 2B 7T, HRFE A A HAR
25T FESCH R, KR EFNE 8—FhE 5%
AR EAA R, HEANARN G, BRI 257 m] P
MRS, RIORE A 25 A A2 18 B g AR,
1K B K B 8, AT RARSAR 25006 1 Fii 2H
LR, LA RIS, FEOR B 7 AU
GURAF R B FERL b, BT R 2% BORERR L T 2 T
Ae mR AN RIANRTTRIE T . RILAT 5
P56 %F L2 77 5 9 oK TR B A AE ¥R T B 7R 24 i BROE
J7 2 E o ST/ INBRAE RS HELS T A7 B
FEAERAR E AR X, AR FE R 5 B AL R 2,
AP SR ) — TR PR, 52t st RIS N
K RAERSLIG S, i 2 T ek R Rt —2P 5%
FXEE T

AW H BT O RS 5 T R GUK IR &
FULE 7R B 35 IO 7 32 1B B A vh B R AR T3 57
2530 B S T B R G oK TR 751 ()3 2 s 70
(B BE) VAR MM RR 5k BBB, MZj3h%
B R 2o R T ge L, EERHE 5% IE
W Ao AT s 15 B ZE S, 8 A I VR A i 4H 23
HRRHIE AR RS, AR TR O R PR 5 R
KT W) A5 BEUE SCYKTR B T BE 2 2 42 i PR i o9
(R0 P R i , WUIA] A2 2 S T B S L2 3
AR, R T e R RS, S EIR
TGRSR E M5 %E,  BBB S
BN 1AL TR A AR E B i B

FBAFR ALY FRARGEAEF B R
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