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Preparation and cellular uptake study of anemoside B4 and PD-L1 siRNA co-delivered ¢cRGD-modified
targeting liposomes
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Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicine, Jiangxi University of
Chinese Medicine, Nanchang 330006, China;2. Key Laboratory of Modern Preparation of TCM of Ministry of
Education, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

ABSTRACT OBJECTIVE To prepare anemoside B4 (AB4) and programmed cell death ligand 1 (PDL1) siRNA (siP) co-
delivered ¢cRGD-modified targeting liposomes (AB4/siP-c-L) , and to study the cellular uptake in vitro. METHODS The ¢cRGD-
modified AB4-loaded targeted liposomes (AB4-c-L) were prepared by ethanol injection. AB4-c-L was mixed with 20 nmol/L siP in
the same volume and AB4/siP-c-L was obtained through electrostatic adsorption. The particle size, Zeta potential, morphology,
encapsulation efficiency and drug content, in vitro release behavior and serum stability of AB4/siP-c-L were investigated by laser
scattering particle size tester, transmission electron microscopy, ultrafiltration centrifugation, dialysis and agar-gel electrophoresis
block test. Cellular uptake of AB4/siP-c-L by Lewis lung cancer cells LLC and its intracellular localization were evaluated by flow
cytometry and confocal laser scan technique. RESULTS The average particle size of AB4/siP-c-L was (187.4+3.1) nm, and the
Zeta potential was (33.5+1.4) mV. AB4/siP-c-L was spheroidal in shape. The encapsulation efficiency and content of AB4 were
(95.2+0.4) % and (1.0+0.2) mg/mL, respectively. AB4/siP-c-L could better package siP, and exhibited good serum stability,
obvious pH sensitivity and sustained release property. The uptake rate of AB4/siP-c-L by LLC cells was significantly higher than
that of free drug, and was able to accumulate in cytoplasm. CONCLUSIONS AB4/siP-c-L can effectively realize the co-loading of
AB4 and gene drug siP, which has certain in vitro targeting to LLC cells.
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AESTRE R HARFEILA BT H (No.82260695) ; 1T.75 45 HER SR T (AR AT, B HERE Y H k5
AR LS (No.20212ACB206004) s LPE S5 R FHEQIH  Pulsatilla chinensis (Bunge) Regel (T H:R" ., k%5
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B FRTE I8 2% 11 i R I S e A ] 43, BELbT #e e
KAy 45 PD-L1/#2 # PEAE T 45 F 1 (programmed death-1,
PD-1) T LA il 9 200 JH0 P 38T , 20 4 v Il B S8 IR 7
R ™, /N3 RNA (small interference RNA , siRNA)
SRR 21~25 bp AYXUE RNA , HAT 58 i RNA
YLAE R DTBRAH OC I PR 38 23R T B9 I VE ™. PD-L1
SIRNA (fij FR 4 “siP”) il i i 175 A M mRINA [ i ok
T 8 g 4 i PD-L1 7K, AT T ik B 40 A Y
YU e ST (HJR RS siP iR 25 MELL R i
AR, BRI RGBT I, i — R ] S
I ) B 3% siP A AR IR HAA F 2

JIg A H AT ot i 2 o ) ik ik R 40, ]
B2 I Ra Y B AB4 RN siP 640 2% T I 1A
FEyrh A IR AR AR P9 PG IR [R] , AT 4 i L AE
IR 3 A o FIAE ZBE H 2R KA AR T 5 [cyclo
(Arg-Gly-Asp-D-Tyr-Cys ) ,cRGD & —F 1] 5 af B4 %
ZARGE A IR RS, T 0B B 28 32 IR TE /N4 i it
Y ek 2 2 R T AL 200 e R T v B R R PR, AR
WF 58 1 5 K AB4 Al siP 2 40 T 5 Bk, 48 5 F1
cRGD M 5 o, B: 5 R ZMREE A B3, KR Bk 2t 17
B4, i %5 AB4 1 siP 23 1% cRGD & 1 1 1] A i 14
(AB4/siP-c-L) , LA4ie v i Jou 4 i) b = sl 8 e 7 , Sy HG
Ja SRR T BEE A

1 ##
1.1 FE{UES

AW 5E T Y 32 AL AT Gallios R i =04 (35
Beckman 23 7 ) , JEM-2100 7 55 43 3 5% 1% 5 Ha 1 S ik
4% ( H A Jeol 2 H] ) , Chemi Doc XRS Hl % J5¢ A% 1Y .
Mini-Sub Cell GT Cell /NI 7K Hi Pk 4 ( 32 [E] Bio-Rad 24
F] ), LSM-710 B B AR HOE 4148 12 3l Be (T2 [F Zeiss 24
F] ), ABI 7500 %Y SEH 9O o 1 5 A B =X (PCR)
1 (32 [¥ Applied Biosystems /A ] ) , LC-20AT B = 2 i A
{63542 ( H 7% Shimadzu 23 7] ) , HC-3018R 7 i 3 V4 14 5
DL CEBP R ERMAA R A BR A F] ) , Nano ZS Uk
B2 AL (e [E Malvern A 1] ) .

1.2 FEHRBSIEH

AB4 RS (4145 2018042505 , 46 i >98.0% ) 14 [
TLPEAR R R TRME A A BRA W 5 2 kL Alexa Fluor
647 FRic#Y siP(siP™) DYV FAM FRICAY siP (siP™) |
B IR SIRNA S0 11 M B 1A M R A BR A W 5 &
bR G B AR EEAR G (HSPC) | A R IR 3L M A IE £ I fe -
R £ — I (DSPE-PEG 2000) ¥4 [ 1% [# Lipoid GmbH
J5 ]y 0 g I i IR WE £ B R - R 4 U FE -cRGD
(DSPE-PEG 2000-cRGD )4 [ P 2 Fj s A= W Rk A7 FRA
Fl5 (1, 2- " JMmk RE-TA 6 ) - = 1 4 - 543k (DOTAP) M &
ol i AR [ R e B SR () B 2GR A BRA H
4", 6- kL -2-FE 05| (DAPT) I 1 i - A8 4
THARRF ;RPMI 1640 55385 G4 1175 (fetal bovine
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serum, FBS) .0.25% JFREEI I H 1 E Gibeo 23 Al ; B ek
W A AR AR BRA R HAARA A A 4l
1.3 4HpE

/N Lewis filifés 400 LLC W A 95 FE R AR PO
2 FAETMER
2.1 BEREMHE

(1)K H OB A i £ cRGD & 1fi i) AB4 #1a] fig
JEAK (AB4-c-L)", % AB4 ¥ T L BE P A5 2 Mk EE h 16
mmol/L ) AB4 Z, B %5 7 , K+ HSPC . DOTAP ., JIH [ i |
DSPE-PEG 2000-cRGD .DSPE-PEG 2000 (¥ Jifi ()4 2
#78.3:25:7.2:0.1:0.9) % T ik AB4 L BEE W, #HH
(60 °C,50 kHz, 5 min) fifi H: 58 25 i, S8 5 212 7 A F
2 mL 5% i & BEE W, 60 °C KAk 1 h, #5835 7 (300
W, 10 min) . K Fr iS40 KRIB R & T &N, 7E 5%
AR BN 4 h, 25045 pm U B 0 Ui Bk
Wi , BN15 AB4-c-L, (2)# DSPE-PEG 2000-cRGD # 4tk
DSPE-PEG 2000, [ 2 # 1 il % 7 4 cRGD 1& i 1) 2%
AB4 R i 1A (AB4-L) . (3) 4 115 AB4-c-L 5 20 nmol/L
1) siP SRR A, 2 I 30 min, 3 12 i e I A5 )
AB4/siP-c-L. (4) ffi Ff] siP™" | siP™ {5 siP, [a] 1% il %
AB4/siP*"-L . AB4/siP*"-c-L Fll AB4/siP™-c-L .,
2.2 AB4/siP-c-L RIRAE
2.2.1 KifRAI Zeta AL ZE 4390 B AB4-L . AB4-c-L
Fl AB4/siP-c-L IR B 4% 100 WL, FH 5% 825 b v B
22 mL,IRAT, R HBOGHTRAR I A0 1 Hokz A e
Zeta i, BEFEMEATINE 31K, 45K R, AB4-L
AB4-c-L . AB4/siP-c-L B~V 2R 430 2 (180.6 £ 0.3) |
(190.7+1.2) . (187.4+3.1) nm, Zeta HL {77351 Ky (51.4 +
1.3).(49.2+1.2) . (33.5+1.4) mV,
2.2.2 JEAWES ¥ AB4/siP-c-L 1R 2 WA B 244551
J& , BGE S T4 ML i E 5 min, H 2% BEES R YL (1
10 min, BT, & TBE S B 7 B 0L, SR ER,
AB4/siP-c-L 2FERIE , il R4f. SR ILE 1,

- .

El1 AB4/siP-c-L HJE ST EE
2.2.3 ABAGIEEME MG R SORAHE gk
M 5E AB4 &, (A% 4 4 Diamonsil Cis(250 mm X 4.6
mm, 5 um) , AN g -K (8: 17, VIV) , kTN
25 °C, KK ok 201 nm, JiE# A 1.0 mL/min, $EEE A
10 pLo &ITEFHEE G5 1T G 2020 4F R =] 24 )
(PR ) 3 D) R,
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30 2o R I 0 A B A X ABA4 A A R
4 400 pL AB4/siP-c-L {8 & T Ultra-4 8 U8 25 0 45
(# B 4F 0 10 kDa) H, L4 10 000 r/min 250> 15 min,
WCAR DB 5 OB M e L3R (i SR AR DU, A5 208 T
P 25 AB4 B B (Miee) o HU400 L AB4/siP-c-L 1
B Ve, T EEHRG B 2 2 mL, SR 5 #5 ER fa 3% &%
P RED S, 75 IR K ABA 1 B (M) o 383
TN AT R B A AB4 (AL B R A2
A EPR (%) = (Mo Miee) /Moo X 100% ; 254 5 1 =
(M= Mue) IV igmno 55878 , AB4TE AB4/siP-c-L H[Y
AEEF(95.240.4)%, T~ (1.0+0.2) mg/mL,
224 SiPEZERRIIHLEE  RABURIIEER Bk ikH 5
JE AR X siP B 6E J) o ¥ AB4-c-L 5 20 nmol/L siP
1RG5 AB4-c-L IR Z i ' DOTAP (YA (N) 5 siP 1
B (P) ) B B 22 Lol 10 1, 28 Y0 30 min, 7E
FE S 5 DL B 37 55 siP (20 nmol/L) Fl AB4-c-L 1R 2 W
P R BPEF B i, R4 o fF B FE s e i 5 b
FEGE MBI A, MUK 1 RE HE AT B N8 58 ¢ P Uk (P
75 mV, B} 1] 60 min) , THEER AR RS % . 455 4
7N, Y AB4-c-L TN AP YY) 0 2 oA 10: TH, H
VKM 2, 3278 AB4-c-L A siP S 3 L 4
DL 2,

siP AB4-c-L

B2 AB4/siP-c-L 3T siP BIE R B /12 2RI H K E

AB4/siP-c-L

225 IMIEFREMESEE ¥ AB4/siP-c-L 5 FBS AT
R TE3T °CIFE , 7 #E 0.1.2.4.8.,12.24 h iF U
24 pL 1Y AB4/siP-c-L F &0, MBSO A 6 pL
ARG MO R TEIRAT VR R RE S 5 DL A R R S
siP (20 nmol/L) A B ME X BEAE i, R4, f ik
FE b 430 LA 2 1.2% () SE AR M EE S 45 UK B I B
WKSECHHE 75 mV B ] 60 min, SR FHEERE 545 2 450
1%, 45 R WS 1Y siP 76 FBS 11 2 h 5 FF G IR A (4%
B AR ), FLEF ARG | PR AR 5E 42 5 17T AB4/siP-c-L
1E FBS 1 8 h 5 /5 FE4E , % W] AB4/siP-c-L g4 = siP 7¢
MR e, S50 3,

0Oh 1h 2h 4h 8h 12h 24h

siP

* B4-Si P-C-L m

B3 AB4/siP-c-L M5 E 2RI E X E
226 WANBERAT N EE RHBIHASY BULH %
ABA/siP-c-L FRINBE AT Ry o 43 BGE 12 1) AB4 V5
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F1 AB4/siP-c-LIRAW , & T#(EH /0 F50 10 kDa & HT
A SR KB BT A% 43 BB T 100 mL AN [R] pH (pH7.4
6.0.5.0) AR RREL 2% v (PBS) 1, 737 °C . 150 r/min 4%
1~ %58 AB4/siP-c-L 1 AB47E PBS BT M o 47
AT 0.5.1.2.4, 8.12.24 .48 h T EURE , [F] 4 sE AR ]
JEE R R AR B B 5, #22.2.37 30 T 7 v 7 BT
A AB4 1) f o RSB RL S SEATIE 3k LAKE
TS ) R A Ak bR\ AB4 RERBE TR R PN AR bR il R s
2 BRI 4, R4 TR, 5 ABAYE AR L , AB4/siP-
c-L T ABAFEANE] pH 254 T 4 UL BA i) 28 %, Ui BH AB4/
siP-c-L ELA ZZBAEH . [RIIF, AB4/siP-c-L 1) B B
pH U | B pH AR , AB4/siP-c-L 71 AB4 [ FE il
L ; 78 pH5.0 2514 F , AB4/siP-c-L F AB4 i) 48 h 2 H
RS % pH6.0 . pHT7.4 5044 F 17 1.4 . 2.445%,

- AB4/siP-c-L(pH5.0)

100 1 = AB4/siP-c-L(pH6.0)

-+ ABA/siP-c-L(pH7.4)
80 1 -+ ABAJA I (pH5.0)
+ AB41# i (pH6.0)
» AB4IHEI (pHT.4)

AB4 RBBURHR/%

0 6 1'2 lé 2I4 3I0 3'6 4'2 4é
5 E]/h
B4 AB4/siP-c-L 1 AB4 £ A~ [E] pH BRI R R B4R b
BHMe&(xts,n=3)

2.3 LLC ZHRax$ s R MREINE R

2.3.1 ARG R AN i AR %548 LLC 41
Jib X 5 S A i i R A B o K LLC 4N i 4% A FL
IX 10N R T 24 LA, #E 37 °C . 5%CO. 15 F- 48 il
H 24 h ZEYAMINGRE . K40 A 53 R 25 PO IR A (siP™T A
AB4/siP*'-L 2H . AB4/siP™"-c-L 41 , 1 2H % & 3 M E 1L .
25 PN HR AL A 26 7 B R 58, 4R 25 L 4 4 il A
siP”", AB4/siP""-L . AB4/siP*"-c-L (siP"" [ ¥k i 2] 2 20
nmol/L, AB4 [ FEX A 1.6 wmol/L) . K52 'E FHE 5%
AR ) H LS 9% 15,3060 min Ji5 , ] PBS W PE4H A 3
U, INAE 2 AR T i b s an e 2= i =N v, R
7 2 200 A SR T 507 75 A T s ) S 400 R e 2 e ol
FI AR HCEE . K Graphpad Prism 8 4% 25 Sk 1748
ot HHEERI x5 FKon , 241 18] Ho R FH B A
E Iy 25001, J7 22 55 ) 41 18] 9 9 EE #58R FH Tukey’ s
K56, J5 72 AN 55 By 41 18] 5 7 HE %52 R FH Dunnett’ s T3 K6
%o K H K #E «=0.05, 25BN, FEFHE 15.30.60
min Ji7 , 37145 245 4 A I A DRI 3 2 0] R 3
2T (P<0.05) , Horf AB4/siP™-c-L 41 4 i 114 %% e 45
Bk X 3 R T siP™ 4 F AB4/siP*-L 4 (P<<0.05) ,
L Fiti 25 9% 3 I JA] 4 2 K AB4/siP*-L 41 . AB4/siP*-c-L
ZH 20 ) 2% G B B 34 W 3 T (P<<0.05) o &5
W1,
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*1 WBEARENERSHAMENSHFAERENE
HER(x+s5,n=3,%)

415 15 min 30 min 60 min
2 R 0301 0.5%0.1 0.610.1
siP4f LItLe 12£2.1° 92121
AB4/siP*-L 4 $24128" 71.8+2.5% 96.1 1.7
AB4/siP*¥-c-L 4] 509131 904+ 1.8 978+ 1.3

a: 5 AR I (] A 25 O IR L, P<<0.05 ;b 5507 75 AR R

[E] ¥ siPO" 4 A, P<<0.05 ;¢ : S5H ]l 9 & 15 minf [L#5, P<<0.05;
d: SRR B R 30 minif LS, P<<0.05; e: SHERTARIRI i (I ABA/
siP-LZH L3, P<<0.05

232 MBREFOLHM BB RH 2R
Ji %8, R A SR AE OGN W30 5 B et hRac il 5
FE LLC 40 P9 19 434 o K5 LLC 40 i 422 A5 L 1< 10° 4>
HFp T Lab-Tek" B = 8% i I, & T 37 °C .5%CO. K5 7%
FEHIE T 24 h AN MOIGRE OB A 43 A R R
siP™ 4 fl AB4/siP™-c-L 41 , B E 3N EfL. A
X R A B 25 T H RILRE AR O 45 24 4 A0 L A3 A
siP™ | AB4/siP™"-c-L (siP"™" f{) ¥ J& 4 &y 20 nmol/L,
AB4 [ FE R 1.6 wmol/L) o K5 40 i & T 55 F: 46 vh
O3 E LR R 1.4 hs, F PBS 5 TE41 I 3 Yk, DAPT 4%
10 min, FRRH PBS W5 ¥E 3 K5, 3, T fdsE TR
S A o BTt F T TR 2.3 17 TR
SRER,WE L 405, A ELE S T,
siP™ 2] | AB4/siP™"-c-L 21 4l g i 2 Sk 3 o 35 = T
23 R IB4L (P<<0.05) , AB4/siP™-c-L ZH 2 g i 5 St i
JE v T siP™M 4 (P<<0.05) , HL I 25 05 85 s 1] 1 1B K
L L A LI T R B 4 I 2 T v (P<<0.05) , 255
WE 5 2,

DAPI siP™M Merge

25 R R4

SiPg

AB4/siP™-c-L4]

X2 WEANIERIEGESEM AR AW EEENE
#R(x+s,n=3)

it 1h 4h
2SR 0 0
PP 86+39° 25.2£86°
ABA/SIP™.¢-L 4 184+44* 350449%
a: 5 E AR A1) A4 45 PR BRZE HL 3, P<<0.05 5 b - 554 ] il 551 50
B 1 hi A, P<0.05;c: S50 & AR (] 1 siP™ M4 He A, P<<0.05
3 1tig

AMFFE R CBEFE A28 T cRGD S ) fig
B, TR ik KPR 29 AB4 FIBE I 259 siP, 7E
il # FEh E# A DSPE-PEG 2000-cRGD Ji5 AJ
FAAIk AB4-c-L F1 AB4/siP-c-L i HL {37 . HEATRERNAE T,
PEY T ALY PEG n] #E— & FE L 55 DOTAP ) 1F
P SE AT, DT S IR T AR A A, T B, X TSR R 254
siP, TR AAFE R B AL BRI, — FLIE 25 siP oF ALK
N, SVl A e sk . H R R IR 2 )5, IR TR
- PEG AT R4 siP AN A% R BG4, ik B £ FL Ao 1) B 1
ST A X siP i M B, AT SEE 4 LA A P A A0 A s
)1 e 2 S 5 4 SR AT, LLC 40 g % AB4/
siP-c-L [ HEHRBE 71 L X iE 25 siP B3 , AB4/siP-c-L W] 7£
2R N R A . LR VR FH AL AT B ) Sk
cRGD (1) vy 20 e 2 B E R A OE™

R AR TR 21 iy 30 F S 1) 245 = e L 400 A SE G
1551, AB4/siP-c-L 45 2% 12 h J5 /N UL I  AB4 1Y v i
ELIEH AR, AB4 B A A B IR0 . R, e o
% 5% AB4/siP-c-L 1 AB4 RS IAT My , AN 9E PE$E 48 h
VBN EE ], R B K A 72 he FEVRINBEIU T M %
A, 5 ABA R L, AB4/siP-c-L iR & T AB4
FY BRI . HF AT RE7E T ABA 2 TR B fAk

DAPI siP™ Merge

t=1h

E5 MEARREEE

TEZP 202344 34 &5 11

t=4h

AL HRE RS B RE (x40)
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(8 PRI KAH B NE RGBT 3 2% 24 )38 320 A o
AB4/siP-c-L TE3ET N IR AA R P pH 451 (pH5.0~5.5)
A G RRE L  T AE TP pH A% A T (pHT.4) B 24 3 e Iy
15, LI A] e BT 9 i SR AL DOTAP (4 ik
VA = F LB R R 25 I T AR AR B B8, A Ak
PEBE A R A (AR BB Lo RRVR AL BE 1 o, 3 1 2 3

progress in bioconjugation strategies for liposome-
mediated drug delivery[J]. Molecules, 2020, 25 (23) :
5672.

NIEBERLER M, REUNING U, REICHART F, et al. Ex-
ploring the role of RGD-recognizing integrins in cancer
[J]. Cancers,2017,9(9):116.

[10] JIN'Y,TONG D Y, CHEN J N, et al. Overexpression of

4 380 A 1 N e 2B T ABA/siP-c-L T ABA 1E osteopontin, a.3; and Pim-1 associated with prognosti-

pH5.0~5.5 4 B b A IR cally important clinicopathologic variables in non-small

zi Rk ASBE 5T il 5 1 AB4/siP-c-L 1] A5 % 5L F cell lung cancer{J]. PLoS One,2012,7(10) :e48575.

AB4 GEEH 25 siP (ALER, JFXT LLC AU RAT —E MR [11] X088, 22 dlkil, % . (ki A BRI NR IR IA 11 A

SN, AT NSRSk ABA/siP-c-L IR AT ST S LAl T ARAL 5 PR (0], v T 25 44 35, 2021, 30(16) : 1524-

%%im 1529.

[1] ERZGME RS hk A RIEAE 25, —3B[S]. 2020 [12] HEZFZHGIMF G2 A AR I E 25 4L . PUFS[S]. 2020
R AL PR HEE, 2020108, I AL B EPHE iR, 2020, 61,

(2] et Sme gt . ke Bazgmpaps (1) PR SRR SRR S G IR MR
SER T2 2022, 44(7) :2229-2233. Lo 3 i A RE 7 v B9 LR (D). R E 24 57, 2014, 25

(31 Mate, BHERL 25 5 FI3AT Rt BARE KRR M2 (37) :3501-5501.
g2 Mﬁﬁﬁﬁﬁﬁmﬁ?ﬁﬂ SN P R 2E 2 [14] LI X, ZOI.J Q.,.ZHAN.G J, et al. S.elf-assemble.d dual-
9018.43(7): 745-749. targetéd epirubicin-hybrid polydopamine nan(.)partlcles .for

combined chemo-photothermal therapy of triple-negative

[4] GHOSH C,LUONG G, SUN Y. A snapshot of the PD-1/ ..

breast cancer[J]. Int J Nanomedicine, 2020, 15: 6791-
PD-L1 pathway[J]. J Cancer, 2021,12(9) : 2735-2746. 6511,

[5] GAVRILOV K, SALTZMAN W M. Therapeutic siRNA: [15] O’MAHONY A M,DESGRANGES S,OGIER I, et al. /n
principles, challenges, and strategies[J]. Yale J Biol Med, vitro investigations of the efficacy of cyclodextrin-siRNA
2012,85(2):187-200. complexes modified with lipid-PEG-Octaarginine : towards

[6] MU XP,ZHANG M, WEL A H, et al. Doxorubicin and a formulation strategy for non-viral neuronal siRNA delivery
PD-L1 siRNA co-delivery with stem cell membrane- [J]. Pharm Res, 2013,30(4) : 1086-1098.
coated polydopamine nanoparticles for the targeted che- [16] ZHANG J,LI X,HUANG L. Anticancer activities of phy-
moimmunotherapy of PCa bone metastases[J]. Nanoscale., toconstituents and their liposomal targeting strategies
2021,13(19) :8998-9008. against tumor cells and the microenvironment[J]. Adv

[7] DOWDY S F. Overcoming cellular barriers for RNA thera- Drug Deliv Rev, 2020, (154/155) : 245-273.
peutics[J]. Nature Biotechnology,2017,35(3) :222-229. CUCRS I #]:2022-05-31  f& [l [ 4] : 2022-12-05)

[8] ALMEIDA B, NAG O K, ROGERS K E, et al. Recent (Sl AR #5)

(R 17 30)

[20] SANO O, TSUJITA M, SHIMIZU Y, et al. ABCGI1 and liver X receptor (LXR) modulators based on a 2,4, 5, 6-
ABCGH4 suppress y-secretase activity and amyloid 8 pro- tetrahydropyrrolo[3, 4-c]pyrazole core[J]. Bioorg Med
duction[J].PLoS One,2016,11(5):e0155400. Chem Lett,2016,26(20) : 5044-5050.

[21] EDLER M K,JOHNSON C T,AHMED H S, et al. Age, [24] BEHL T, KAUR I, SEHGAL A, et al. The interplay of
sex, and regional differences in scavenger receptor CD36 ABC transporters in AP translocation and cholesterol me-
in the mouse brain: potential relevance to cerebral amy- tabolism: implicating their roles in Alzheimer’ s disease
loid angiopathy and Alzheimer’s disease[J]. ] Comp Neu- [J]. Mol Neurobiol,2021,58(4) : 1564-1582.
rol,2021,529(9) : 2209-2226. [25] CAO G, BALES K R, DEMATTOS R B, et al. Liver X

[22] LIFSHITZ V,WEISS R,LEVY H, et al. Scavenger recep-
tor A deficiency accelerates cerebrovascular amyloidosis
in an animal model[J]. J Mol Neurosci, 2013, 50 (1) :
198-203.

[23] TICE C M,NOTO P B,FAN K Y, et al. Brain penetrant

$ 22 - China Pharmacy 2023 Vol. 34 No. 1

receptor-mediated gene regulation and cholesterol homeo-
stasis in brain: relevance to Alzheimer’s disease therapeu-

tics[J]. Curr Alzheimer Res,2007,4(2):179-184.
(A H 191:2022-07-06 &1 H #1]:2022-11-16)
(Gl : FEIDETE)

rREZG R 2023 4E55 34 445 11



