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FE: AW B EH 5L 2K (dexamethasone, DXMS) ARG F (captopril, CAP) [ g 5 AR G4 1 58 3,
fR-¥2 5 R 3 W) [poly(lactic-co-glycolic acid), PLGA] ZHK KL, F7E 9N Kb 3R 121 5K £ —FF Al integrin a8 1L 14
DLAS 3155 XU 24 1A% 72 70 G 02 RS i 1R 2 & 9 Kokl (DXMS/CAP@PLGA-ILs), SR i F 7T 1% 48 24 40 K bt (1) B HEE S ) 44 < Bt
RBCR BT VRN AR RET . 45 R, UK RIRLAR A 115.9 + 2.89 nm, RifR3—, 78 BB AW 82 552 1 45
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Abstract: In this study, dexamethasone (DXMS) and captopril (CAP) were co-loaded into poly(lactic-co-
glycolic acid) (PLGA) nanoparticles with a surface coating of a phospholipid bilayer, and then the core-shell

nanoparticles were modified with polyethylene glycol and integrin a8 antibody to obtain immunoliposome-
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nanoparticle hybrids (DXMS/CAP@PLGA-ILs). The role of nanoparticles on the renal targeting, anti-inflammatory
effects, and macrophage differentiation were investigated. The results showed that the particle size of the nanoparticles
was 115.9 +2.89 nm, and the core-shell structure could be observed under an electron microscope. The drug loading
capacity of DXMS and CAP was 5.72% + 0.37% and 7.51% =+ 0.07%, respectively. The results of in vitro experiments
showed that DXMS/CAP@PLGA-ILs could reduce the secretion of specific cytokines and the mRNA expression
of markers in M2-type macrophages, thus promoting the differentiation of M2-type macrophages in the direction of
unpolarized macrophages. In vivo experiments in mice showed that DXMS/CAP@PLGA-ILs had a significant
renal targeting effect, which could restore the renal index, serum creatinine, and urea nitrogen levels of mesangial
proliferative glomerulonephritis in mice. Moreover, DXMS/CAP@PLGA-ILs could reduce both the secretion of
inflammatory cytokines and the mRNA expression levels of M1 and M2 macrophage markers in the kidney. All the
animal experiments were in accordance with the regulations of Animal Ethics Committee of Sichuan Agricultural
University. In conclusion, renal-targeting DXMS/CAP@PLGA-ILs could effectively regulate the polarization of
macrophages and had an "anti-inflammatory/anti-fibrosis" therapeutic effect, providing a new strategy and basis for

the targeted therapy of glomerulonephritis.
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2% B 9% (chronic kidney disease, CKD) #2 tt 7t 1
B RPN 2 —, HAB IR B, HAR T R Fm A
I, 18R NBRYEF 28 (chronic glomerulonephritis, CGN)
#& CKD [ 3 BLE 5, & 3 A 550 [ A 2K 'S
B FE B R 2 —P RE S MAGE TR H, CGN
M) ik A g Bk R AL S B /D 3R R I 40 MY (mesangial
cells, MCs) 344 J il 4F 44k, 1X 72 CGN i & 2| 2K
B ) FE A D B A B A AR AT R kL. R
AR UR A I 9 PR I 9 A 3 s B R MCs B T — Ff o 2
B A HE 173 2] RGBT CGN A 1R K B AR 884,

CGN [ 5 B B A& HH T 28 A 1 4 922 28 i 1 B0
FEBE I K R, VF 2 )% 56 WD I 2200 B0 R e
FESE I 20, X5 K T B A BT S RO G i
FCH 3R Y A Ak S AT, AT R K FE ER 9ORE % 9 ' 4 4
b, IR 9 M A B i B TR, i % 5 808 /N kAl
AP wF FE R I, 7R B 4540 00, MCs 23 43 Wk 22 P gt
L ER 7 5 98 RE A BT, 15 Wk A 2 4 5 1 9% hE AT
IF A 9 M1 B 5 1 B 20 i, 5 5 A R 40 i 0
T, ik ol i 5 M — A A A A B (inducible nitric
oxide synthase, iNOS) B 48420 5t il b I8 SR FE T F-a
(tumor necrosis factor-a, TNF-a) Fll K& —4E A&, M1
SR EH L . A EVRAT R T g0 A
ML R AEAS 5 I, B WRGH A T [0k 98 B 7 4E 46 1
M2 2 g 4n A AL, FF 4334 T A K -10 (interleukin-10,
IL-10) K5 & FRHE-1 (arginase-1, Arg-1)E K ALK T-p
(transforming growth factor- 8, TGF-p) Al IfiL 41 25 I 4
Fifg-1 S5 DA 1ok da i 4 RETY . SR T M2 2 R AN A A —
FEX T8, PrRFHIR AR B R 20 EE, iR
RS THLEE RS, N FECE A4
KBS, T WL, X CGN e HE ik R A v A1 A

A FR T 425 W 3k 4 B A ARG P AR

i ZE K P (dexamethasone, DXMS) +& H i IIfi PR %
R TR 97 B IR B — R RAOhE B BB, R T AR %E
F M JORE A BUAS BUAR, BA SRR Bt & AE A A s
CGN I RAEIR" . R HE - F] (captopril, CAP) {E A
— Bl N LA AR LA R T R e g A ) 7, T A Rk
il BT 2 A0 R IR % e L R K R
F-ME RIKER RGN F E M EE Y, v B
TGF-B1 3K % 5% Z 51, 3 TGF-B1 2238 38 I i i 3k
WELT YEA B HERRE, 11T CAP VR Jy I 55 5K 3R e 0 g 41 1
), BE AT 2R I B, R B A AT I TGF-B1 1
FEAE IR B —E P R E RIS R, B DXMS
A CAP P Fh 2854 35 [7] #2 [7) 34 1% 25 MCs #0247 22 510
CGN SEILPT 28 U AF4Etb I EAE H -

AU 2H HY IR 5 R IR, 2R & ¥ (polyethylene
glycol, PEG) Al integrin a8 Hit f4x L A2 i (1) Ty e 14 76 #%
SER AR BT /N BR MCs A R (1 #E 1) RIS,
AW FL G T ] 2% 8 DXMS F1 CAP P Fh 25 9 1) 55 4%
G %5 G AR A 40 KR (DXMS/CAP@PLGA-ILs), %
SO FR AN BT, FHER F KRN B R 40 B B 4K 1) 52
S HAR N PTRGUET A I ROR

MR5R®%

88 1260 Infinity 1T /& ZOBAR (B35 (2R F
H A PR 2 ]); Nano ZS ZEN3600 #4380 ki i Kz v A7 43
B A (KD 3 o 38 A 48 W 4 H IR A H]); Varioskan
Flash £ DhRe 7 A 7 KOG A (AL R ik A
B 2y 7]); PCRAX -Chem DocMP [§1% % 4t (1A &k A iy 22
A R A,

X7 PLGA [poly(lactic-co-glycolic acid), 75:25,
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M, 4 000~15 000]. 4 4= & E & & — ¥ 3% 51 % I
(tocopherol polyethylene glycol succinate, TPGS). 2- .
I bE R £ (2-iminothiolane hydroehloride, 2-1T)-.
JIH [# {5 (Sigma-Aldrich 23 &]); DXMS (46 > 99%)-
CAP (4l > 99%) (b &K EFHE A IR A #); DSPE-
PEG2000 (1, 2-distearoyl-sn-glycero-3-phosphoethanol-
amine-N- [methoxy(polyethylene glycol)-2000]). DSPE-
PEG2000-Mal (DSPE-PEG2000-maleimide) (Laysan Bio
/> #)); integrin a8 LA (Santa Cruz A &)); 77 I 7
% (habu snake venom, HSV, 1% 4l 25 Tl #k 2 4t);
Cy5.5 %t 4kl (AAT Bioquest 2 7); TNF-a. TGF-f-
IL-6.IL-10 ELISA ) & (RIRAAEHEA IR 2 7)), 2%
Jt 7€ it PCRAR G & (Biosharp 2 7]); e #4567 & (db
RAERBEVMHEHARARAF) . HREAE Aok,
SHNFNLRAE /N B RAW264.7 40 T b i 40 it 2
W S o R RE 7R Ak 3 H S RE 2 DMEM 58 42 85 97
% (Gibco A 7)), T 37 °C5% CO, 85 - 56 5 97
SPF 2% ELBH i F /N B (HETE, 5 JHIWS, 7R B 20 + 2 g)
Vi) SE T BCHR Ik A W RHE A IR A |, & A% IE S - No.
51203500016551, ¥F Al iE 5 : SYXK (/1) 2014-187, F
V9 1Y K 22 S P = 2 Be sh W) s T 3% o 4% 55 )\ RSk
U5 B e 37 BLANAE F R R ) (iR ROR t R A
HhR) R Sk R 7R R A o AR A B e e i AR 48
TEAE DY 1AMy R 2 B A B S TR 2 RIE -
DXMS@PLGA Ryl & Sl B 4F i /) 2k
MCs # [i1), 20 2K R (1) R 4% 75 32 il 75 70~130 nm™**',
AT T 3% A0 K DTTE V5 1) 25 A 9K R, B3 mg
DXMS.3 mg TPGS #1110 mg PLGA ¥ T 3 mL A il 7 &
G EAE AN G, A VAHZ 5 N4 15 mL
1% PV US 188 ZKAHVE R Y, Z iR N IR HENHE 15 min
J&, 137 cClie e 78 KR AN o BT 2Uid Jg 4% 25 B
BRGNS K 5 W T 8 000 romin™ 2540 5 min, X I
TE R 4R 2L DL 12 000 r-min™ 250 10 min, YHEPTIEMA
10 mL 2 & T/K E &, B3 DXMS@PLGA 49K Hi. [H
VAT 415 B A % DXMS 745 4 PLGA 44K i .
DXMS/CAP@PLGA-LNHys B ASSHEA T
RIS Z] I G AR A 9K kL (DXMS/CAP@PLGA-
LNHys) 3K F 8 5 53 50725 7K 7 I B8 325 0 5% H 2% ffl
2 SRS % R EL 2 mg DSPE-PEG2000. 0.5 mg
DSPE-PEG2000-Mal. 16 mg K G fi5 <4 mg IH[E B (B
JRH0.08:0.02:1:1).7.9 mg TPGS - 250 mL [&JiE ke
o, DN 10 mL =5 e i, 72 50 °C R i 2k 2 =&
R, T2 3 — . RS2 PRI 10 mg CAP A 10 mL
DXMS@PLGA 44§ K i Ji& 4 5 0 3 i ), N 2
St 3 B 1) 5 JER e R, KA It BB R 12 v R Sk

REFE (Th 3R 75%, I 1] 3 min, B8 10 s, [HBE 10 s), 155
DXMS/CAP@PLGA-LNHys. [[ i i ] 7~ # DXMS
f) 2% (1 PLGA 44 K i ] % CAP@PLGA-LNHys 44k
Wi, % H .

DXMS/CAP@PLGA-ILs BIHI% K& — &
& 2-IT ¥ T 10 mmol-L"' HEPES 2% 1 #k (b &£ & A,
pH 8.0) ", FC I #3 2 2-IT I ¥ (3.75 pg'mL™"). %
integrin a8 FL A (200 pg-mL™") 55 2-IT W % 1: 100 &
JRECHEE 1 h, LLIEAL integrin o8 HUAARY . BUFE AL J5
PUARIE T 4 °CiEHT 4 h, FEHTHA 10 mmol- L' HEPES
MW (pH 7.4). i ¥ 2 mL DXMS/CAP@PLGA-
LNHys A48 W 5 204 5 19 1 mL HU AR 7 0 JE
B, 37 CCROLIF A IR, Bl45 DXMS/CAP@PLGA-
ILs 2K R, 4% FH

MAKNIEBXMRFAME K DXMS@PLGA.
DXMS/CAP@PLGA-LNHys f1DXMS/CAP@PLGA-ILs
2R KR A FH O L B2 AR o3 A I R A% L AL B %2 )
BUR S (polydispersity index, PDI). Ui &4 i 2545
WA LA, TN 2% (1 A R X R E4T 30 s
Jett, FT 05 BT IE S B8 NS, TS S BT
W4 M 22 DXMS/CAP@PLGA-ILs [TE RS J K/

HAEWME 4% 17 1) DXMS/CAP@PLGA-
ILs 492K % PL 12 000 r-min™ 2.0 15 min, WCEE DT, T
JER PR L 0N R P A LA B ) 245 4 8 R T
BT B AR AR B (high performance liquid chroma-
tography, HPLC) 73 71l i€ £ i H DXMS #1 CAP 7%
DXMS & 3% % fF: 4 1% # v Agilent-C18 (4.6 mm x
250 mm, 5 pm), £ W3 4 240 nm, ¥ 35 40 °C, i shAH
NENE K =28:72, HEFER 10 pL, %3 1.0 mL-min™ .
CAP il 260t ol A Agilent-C18 (4.6 mm x 250 mm,
5 um), KK 215 nm, #2340 °C, A FEE: 4
Jit5 S R &4 (0.01 mol-L™', pH 3.0) = 25:5:70, ¢
B 10 pL; i 1.0 mL-min”. K it 5 H A9 DXMS Al
CAP & & 4wl ic A wi. w2, il T il % § DXMS/
CAP@PLGA-ILs 44 K fi SE PR i & 1d 8 W MK IR R iR
23 (D)L (2) i 55 DXMS/CAP@PLGA-ILs [1) % 25 &
(drug loading, DL).

DL% (DXMS) = WWI x 100% (1)

DL% (CAP) = % x 100% )

RINEGIDRERL 5 FH B TR 8 KR FR) AR R T
HEAT Z %, DI IR £h 2% 0 M (phosphate buffer saline,
PBS, pH 7.4) {E BT, 73 5B 2 mL il 5 45 (K1 44
KBLMNZEHT L&, AR B WA EHIMA 3 mL
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PBS, T W LK EE T 95 mL PBS H, i A
37 °C, 43 3 0.0.5.1.2.4.8.12.24 h i BUFE 1 mL, [
) A0 BT 65 A 5T, P HPLC 49 310 90 5 4% A B ) st 307 5
f) DXMS . ¥7 & [t CAP.DXMS@PLGA .CAP@PLGA-
LNHys & DXMS/CAP@PLGA-ILs " 2 4 ) F% 7l &2,
o RE TSt 2%

RONRB S M R A0 M AR R & -8 (cell
counting kit-8, CCK-8) VA PFH 4N KR #5 1E o K 41 Jifg &
W (FFZTE1x10°4) 96 FLAR A AR5 77 4 h, B FREE 77
W, 43 5N 90 uL K B 9 1 mg-mL™" (DL PLGA ¥ &
i) 1) PLGA-LNHys 5% PLGA-ILs [ 1% 7%, DXMS Al
CAP [ £ 53 5~ 40,80 pg-mL"'. U E: 9% 24 h )5,
LI 10 pL CCK-8 il I 4k 2: 45323 h s, R £
Ty e 5% 6 A 2 6 S 35 AXAE 450 nm 4L W 52 IR % BE
(A) 18

ik — 4 i 7€ DXMS/CAP@PLGA-ILs 44 K i 1]
2 i B 1, 1B AN R AR AR BE A 4 K kL (DXMS Jiit &
W9 2.5.5.10.20.40 pg-mL™") #E4T % 5L, J5 44 1E
) bo XFHRAL: A A4 58 A 8 2 R CCK-8. 2 [
fL: & 58 4 B FR WM CCK-8. 4 M A7 35 R 4% 1 2 X
(3) 5

Cell viability/% = “-mt ~ vk 100, 3)

A contror ~ Avtank

BB EE TN E B IL-10 5 RAW264.7 48 jifd
SR L AR M2 2 S A AR A AR L DML BB
W 4 25 S P 2K 1) TINF - AT M2 7R 558 4 i A 2 1
F B 1) TGF-B 31X P AN 48 b5 > 7 166 TL-10 1) B A Je AR
B o i ELISA 77 & I 5 79 Fh 4 i B8] 11 43 3 &=
i 9673 ) 100 ng-mL™" ] IL-10 41l % RAW264.7 # 1k Ky
M2 B W 4 B PR 28R B A, e FHAZ R BE AR D I 2 550
A G AH B AR S

RAW264.7 4T 12 LR H itk 72 4 h 5, B B
o FEZH A1 350 0 N 2R A 100 ng-mL (K TL-10, %5 140
TINAH RLAARFR I 58 A 55 72 2, 8557 24 h, 1529 31 7] 540
i\ DXMS/CAP@PLGA-ILs 1 DXMS/CAP@PLGA-
LNHys, f#f DXMS £ %4 0.1 ng-mL"', CAP Z3K £ H
0.2 pg'mL"'s }53% 24 h 5 W AR Al 35 72 1 B3, I A
ELISA i 7 & 4 9 L 3% o TNF-a.IL-6. TGF-B.IL-10
2 i DR ¥ PR R 08

E I ABEARIC 48 mRNA KM E #2084
IR0 5 7 T FC AR [ 20 B 6 RAW264.7 4 i 33F 47 325 A
Mo 1697 5, 35 2 ALARCP I B 37 L, PBS Y idk, 1) 5
LA 1T mL 20 B AR, IO AT M L 78 o AR,
A EWEE. T-20 °CHE 5 min 8 1% 8 1 &
HE &Y 3, BT 4°C.12 000 r-min” 2> 5 min, $2&

I 135 270 RNA B 1250 o RT-PCR UK E
I 4 L ML ) 2540 INO'S < CD86 AT LI 41 it M2 () b
E W Arg-1.CD163 [f] mRNA ik AP 34700 2 .« FF
RS F 5 W3 1. RT-PCR J 8 459 5, LA 3-BEie
T B B &0 B§ (glyceraldehyde-3-phosphate dehydroge-
nase, GAPDH) N W Z A A, L2 [ 4H v i, R H
2788 CF 4y BT HE TR ¥ A S A M 2 iINOS . CD86 Arg-1
F1CD163 mRNA X R IA & .

Table 1 Primer sequences for real-time polymerase chain
reaction. GAPDH: Glyceraldehyde-3-phosphate dehydrogenase;
iNOS: Inducible nitric oxide synthase; CD: Cluster of differentia-

tion; Arg-1: Arginase-1

Gene Direction Primer sequence (5'-3")
GAPDH Forward GGTGAAGGTCGGTGTGAACG
Reverse CTCGCTCCTGGAAGATGGTG
iNOS Forward ACTGTGCCATCAGCAAGGTT
Reverse GCTCTTTGTCCATTGGGTTCTT
CD86 Forward TCAATGGGACTGCATATCTGCC
Reverse GCCAAAATACTACCAGCTCACT
Arg-1 Forward AGCTCTGGGAATCTGCATGG
Reverse ATGTACACGATGTCTTTGGCAGATA
CD163 Forward GCTACATGGCGGTGGAGACAA
Reverse ATGATGAGAGGCAGCAAGATGG

YRR B BB A MR ER ST 12 R f R B I
B, X e T IE AT R, BENL 4 4, f4E 3
oo o w4 4y ) R ik B Cy5.5/DXMS/CAP@
PLGA-LNHys & Cy5.5/DXMS/CAP@PLGA-ILs, 7| &
90.2mL/10 g (BA CyS.5 R E i), — A/ REHN %
A B R KAE R A AT IR, — 2N BRI S S5 20l S Cy'S.5
PCYRE N HPENT AL . VESF 24 h )5 A IVIS® 4
RGN /N BRI AT IE A AR, BRI SR 2 5 B
o0 RS T JI E, PORRAR D 3%, I T X e
TR EE ST

RIEBE M B NS RAEBIAESL o R
A B NEKE % (mesangial proliferative glomerulone-
phritis, MesPGN) /)y FRB YR BApR 73840 7R - B fi
FREHETE LB /N R, 4% 0.5 mg-kg™ 715 B 8 Tk 5 HSV,
3R G, AR5 B/ R 4% 0.55 mg-kg! 771 & VR i ik
STHSV. ABE 24 jT IR 5 QIR E T % k1 iE
B

DXMS/CAP@PLGA-ILs %t 2 JEHE4E 14 % /BRI
KEGATT B A1 MesPGN #E B /N BUBE ML 2> 7 4
(B A %6} HE 2 . DXMS/CAP@PLGA-ILs ¥4 77 4 .DXMS/
CAP@PLGA-LHNy i J7 21 . Ii7 2 DXMS/CAP i & 41
DXMS 41 .CAP 4 . & [ X R4, fpdl 5 A, it R
Jik 3 5t 45 25 (DXMS 45 24 55 & 4 1 mg-kg'; CAP 4 %
A& N2 mgkg!), BERGGHIAIRG 1 R, 2L45253 X, 1E
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AR R 4 TR B K. SRR T
R, K FH AR BR 47 B v IS 4R /N BRIV 9 29 9 I3, %
5 B T -80 °CHR-AF, K FH ELISA 77 &0 i i o 5 ik
1515 78 45 WU BF (creatinine, Cre) A1 JR 2 % (blood uric
nitrogen, BUN) #E4T I 58 o FHEE F 12 408 % 207 B
J, FRTIWCER /N BB AT, e 4 08 T 5 FR B IR S A,
THE IR A, B IR EO8 S I & 5/ BRI
B b B A 4% 2 5 R R U0 B, 95
AKE -4 (hematoxylin-eosin, HE) 4t Yt 2% B il 65
LG LA o BUR B R, K — o R o %
AL ST 3, T 4 °C .5 000 romin™ B0 5 min B _E
&, F ELISA i 77l & & 9 2H 23 &) ¢ o TNF-a. IL-6.
TGF-BIL-10 41 i K] 1~ (1) ks Iy — &8 43 B WEAE 5 F
TR BE ok, TN 2 R 2R A 5 B T -80 °CIRAF, H
RT-PCR J5 ¥ £ Wl ‘& BE 7 iNOS. CD86+ Arg-1.CD163
E ST

FIrFE L K SPSS B HEAT it 2= M.
HHE R R BME £ bk E (x+5) Fow, LR
K R E 7 20T, 24 P < 0.05 BN BB S it

L =\
FE N,

R
1 DXMS/CAP@PLGA-ILs B9IE 1M R

AT TR T ] 4% T B L A H IR 3k 3 DXMS
HT CAP (1) 4 % ig it & 2 & 94 K ki (DXMS/CAP@
PLGA-ILs). Rz A& 1 i, DXMS@PLGA 44k
i 1)K 4% 9 94.28 + 4.70 nm, PDI ¥ 0.148 + 0.08, zeta

A
15
X
> 10
2
&
32 5
=
9 1 10 100 1000 10000
Size / nm
B
12
<10
=
8
2
=6
g 4
2
g 2
2 1 10 100 1000 10000
Size / nm
C
12
10
=
8
2
3 4
£ 2
9 1 10 100 1000 10000
Size / nm

HL 7 N -23.9 + 1.14 mV; DXMS/CAP@PLGA-LNHys
i 5~ 112.8 £ 1.12 nm, PDI 4 0.202 + 0.004, zeta FEL{7
N=19.4 £ 0.96 mV, g4 A2 {58 i BH i 5 44
%I L 78 7E DXMS@PLGA 45 K ki () % 1 . &4 b
integrin a8 P14 J5, DXMS/CAP@PLGA-ILs I HL1% K
115.9+2.89 nm, PDI 4 0.178 + 0.07, zeta BB/ A-12.3 +
1.94 mV. %5 B 45 RAUESE T i % ) DXMS/CAP@
PLGA-ILs 4K R0 52 B BRARZ 72 4509 (B 2), 2R B i)
il & 7 RR AR LA g oK kL. 220 5E , DXMS/CAP@
PLGA-ILs %t DXMS Fl CAP {148 24 & 73 Wl N 5.72% =+
0.37% f17.51% £ 0.07%.

200 nm

Figure 2 Transmission electron microscopic images of DXMS/
CAP@PLGA-ILs. Scale bar: 200 nm

2 DXMS/CAP@PLGA-ILs B A SNEUER 1

WP 3 i, Ui 25 () DXMS 76 /7 4 h 7 508 il &
A3 5 68.46%, 75 24 h Lk Py R V1R IO F) 100%; 1 85
[t CAP §if 4 h 35 B Ji & 7T 3% 31 97.64% . 1 DXMS/
CAP@PLGA-ILs Ff DXMS 1 CAP §j 4 h V-1 B it B

D* 6
= A
- \
g
33
9 2
<
S 4 \
0
=200 -100 0 100 200
Apparent zeta potential / mV
E 3
) \
= 2
=]
o I 3 S}
g [
2 A
-200 -100 0 100 200
Apparent zeta potential / mV
F 3
= \
£ 2 ' [ \
: [
=]
=
z [
o
E o : A :
=200 -100 0 100 200

Apparent zeta potential / mV

Figure 1 A-C: Size distribution of DXMS@PLGA (A), DXMS/CAP@PLGA-LNHys (B) and DXMS/CAP@PLGA-ILs (C); D-F: Zeta
potential of DXMS@PLGA (D), DXMS/CAP@PLGA-LNHys (E) and DXMS/CAP@PLGA-ILs (F). DXMS: Dexamethasone; PLGA: Poly
(lactic-co-glycolic acid); CAP: Captopril; LNHys: Liposome-nanoparticle hybrids; ILs: Immunoliposomes
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-®- Free DXMS
DXMS@PLGA
-4 DXMS/CAP@PLGA-ILs

Cumulative release

T T T T 1
5 10 15 20 25
Time /h

Figure 3 [n vitro cumulative release of DXMS (A) and CAP (B), n =3,

TR 5 AR 51.45% F151.06%, 24 h~F-3) BB IE
A 78.55% F182.44%. L EE LRI, S DXMS
I CAP ML, 2594 6030 B8 A 52 & g KR, R
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Figure 4 In vitro cytotoxicity of nanoparticles. A: Cytotoxicity of
PLGA-LNHys (PLGA: 1 mg-mL"), PLGA-ILs (PLGA: 1 mg:mL™")
and DXMS/CAP (DXMS: 40 pg-mL", CAP: 80 pg-mL™"); B: Cyto-
toxicity of DXMS/CAP@PLGA-ILs at different concentrations of
DXMS (2.5 to 40 ug-mL™)
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Figure 5 Effects of dual drug-loaded nanoparticles on the cytokine secretion by macrophages and on the mRNA expression of macro-

phages. A: Interleukin-6 (IL-6); B: Tumor necrosis factor-a (TNF-a); C: Interleukin-10 (IL-10); D: Transforming growth factor-f (TGF-p);

E: CD86; F: iNOS; G: CD163; H: Arg-1.n=3,x+5. P <0.05, "P<0.01,
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Figure 6 In vivo distribution of nanoparticles. A: In vivo imaging of mice and ex vivo imaging of organs 24 h after administration; B: Mean

fluorescence intensity of kidney in mice. n =3, x+s. P < 0.001
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Figure 8 Effects of dual drug-loaded nanoparticles on the secretion of inflammatory cytokines and on the mRNA expression of macro-
phage markers in the kidney in mice. A: IL-6; B: TNF-q; C: IL-10; D: TGF-4; E: CDS86; F: iNOS; G: CD163; H: Arg-1.n=5,x+s. P <

0.05, P <0.01, P <0.001
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