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B siRNA FITES B 2 8% 1000 £ = E
IR EE M AR A B & R ERE

Kigg'

WE B MEN LIRE GRS siRNA 1Y TR
HCPEIR £ 1000 4E4E R E BEHIERER (FA-TPGS ) 44 K44
FEXLIH:6F /)N B EL Wk 40 i RAW264. 7 40 M EEPE Ay b1 7 X-
HESS A 1 (XBPLs) Rk, 7iE 1% FA-TPGS
5% 5 B(RhB) FRiC #Y XBP1 siRNA %88 5 : 1 LGRS
Y5115 840 0% XBP1 siRNA 40K -5 %) (FT@ XBP1 ), 18
T STEEE A OGHEUT L & AT WIS RSO G TE 4 B Xt
FT@ XBP1 A, [} XBP1 siRNA M FT@ XBP1 44K 2%
R BRI 25 EE, BB (SEM) \CCK-8 A K it =X 41
MIARKN FT@ XBPL 1 40 Ml 35 4: , 371 F§ Western blot i 45
W FT@ XBP1 X /N B F 4 A RAW264. 7 HF XBP1s [ #11 i
YEFH, %558 FA-TPGS 5 siRNA BA BIFIZ&EM, 1
T FT@ XBP1 (P3R4 2 (200 £20) nm,, HH X R 45 SR
PR BRTEAIE (pH 5.0) A F] T siRNA M FT@ XBP1 H1 B
i, CCK-8 FIT-5280 ) R, FT@ XBP1 % RAW264. 7 4
i B4 248 R TSR IR AR /)N, H FT@ XBPL Ab B AT I 22 4 i
RAW264. 7 *p XBP1s 5 H &KL (P <0.001) . &it MR
B TPGS GKBAAR T A 0648 XBP1 siRNA 1)1l E Wi 4
s XBP1s 33k H AN M ARZS 1 R AT

KEIE MR, RO TEE 1000 4iAE E BRIAMAMR; siRNA;
FIEAI I XFESS A2 A 1

RESES R318.08
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] RNA T4 (RNA interference , RNAi) {357
DL IR REUS IR OB B AR B B RG MEJR (5
B H T RE | 8 P G B R e AR R
FNATT . H/NTHE RNA (siRNA) A BH e i i 7K
WK F, B i Bs  IR N AE R A, A,
siRNA i B A 5 9l il i, i B il 22 JF el i@ i 5
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FEEWH LR ARBA IS (45 2008085 MH257 ) ; %2 Bl i 1L
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VEH BT RRIBER R 2550 > JEm 4B, 58 230032
TRERIRF MR ERS MR e 25008, 51
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BB WS skstE  RH & X

Toll £ 32 A (14 A F.AE % & HLIR AR R I L 4 ik
AP R, R sIRNA 8 16 2 R B # g B B
AN I K R e R PR AR B R X siRNA
HEATRREMEME . AR, LAFE P G g2 I M IR A 44
KBURVEN siRNA 33836 RGN SN, 4k
F E R ZFF 1000 EIARRMEE ( D-a-tocopheryl poly-
ethylene glycol 1000 succinate, TPGS) Z& 44 [] i EL A
KRB K PERE AT, AT 0 2 4 i siRNA F2E YRS
BYEN L BEAN, T AR W AT 2R T 2 A KR R 7
BT, DL BRIE I TPGS 1E Ry A 3 o 38 B
YEFIM 0 28 X-HELS & 281 1 ( X-box binding pro-
tein 1, XBP1)siRNA ¥R ECH: SR 2 1 1000 44
% E BEFAMRMEE (folic acid modified TPGS, FA-TPGS)
HAYIFRHS T RAE L8 EH 2 A PR G
Jo O 7 384 B S TR T XBPLs FO R AE A, LA R
RIY XBP1s 7E E W3k 40 i 2 AU 1 o 5 % b b i/
TR [s] A J5 IR 0L 35 A U 7 B A 1) SEL

1 RS H®

1.1 FERFNEMFE P B RuERE. L
e RIS A 35 Sigma-Aldrich 23] ; NaHCO,
TR R EE M AW 138 = KA R 7] TPGS Al
N-F2 L5831 % ( N-Hydroxysuccinimide , NHS )
W it 22 S MR R 23 | 5 6 R il 5t 52 ( p-Tolu-
ene Sulfonyl Chloride, PTSC) , & Hl 4t . = 2 I N,
N-"H IR @1 (N, N-Dimethylformamide , DMF) |
1-£ - (3- R FE PN B8 ) ik — P B #h W2 [ N-(3-
Dimethylaminopropyl ) -N'-ethylcarbodiimide hydrochl-
oride,CDC A 1,4 — S NFREIG [ LI FH T 5]
2l

4 ffL 3% 5% F IR 28 17 (fetal bovine serum, FBS)
H DMEM gl 72 5 40 3 28 [F Gibeo 247
T - R R DAPL PRI A LI = KA RA
A 5 LAEPTAR A UM/ BT B-actin mADb 14 F b5
PR EYE AR IRA ] %24t XBP1s mAb I B
[ CST 23w 2 Tl & B i D A=)
PHEA T,
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17 5 H, - I8 4% ( Talos L120C G2, 3€ [ Thermo
INED IS EEUT Y ( Zeta sizer Nano-ZS, Malvern
7590, JilE Malvern /A H]) 3 8845 — o] WAoo G BT
(UV-1900) ZEBOL AL (RF5301PC) ( H A5
A HE]) 5 A EFFR YL (Infinite M1000 PRO, %+
Tecan A ] ) 5 375 & S 434 B F 2 745 ( GeminiSEM
300, 78 = 22 F] 23 A ) 5 R4 LAY ( CytoFLEX, 52 5
Beckman coulter A ) ) o
1.2 @faiEs  ADNEE RN R RAW264. 7 W H
R P MR A R A FIFESH 10% IRt
MLIEM 1% F - 58 Z B WA Dulbecco B K Eagle
Figede T 37 C 5% CO, WIBFAAN BT R anie
I B A K B 809 Ze A7 R FE ALK,

1.3 ZF1EH B &1 siRNA WA oW CHGAE
T, %% P} B(rhodamine B, RhB) 574 B R £ DM-
SO ¥ (0. 266 mg/ml,500 ml) Hill A% siXBP1 JGif}
JKEEWE (1. 65 mg/ml, 1 ml,2 : 1) IEFE/MEEIIRS
J5 2 N A& 5 NaHCO, ¥ B B35 W (0.1 ml, 1
mol/L) AJHTT ) pH (A= 8. 0, IR T WL i+t
B FHRA W) E TR 501 000 Y35 B 48
(9 L ddH,0) M H@E T e e %, F 37 C /M4
FEREIIPEFERS LI FEET ISR, 5 8 h il 1 K, IF
2V T4 48 h 153 RhB 1Ml siXBP1 2T (G # K
( RhB-siXBP1) ,

1.4 FABME TPGS W& £ 0.19 g PTSC Al 1
g TPGS MZE 5 ml CH,Cl, %W H, 1R T # 6t
FEBEIEIMA . 4 ml =B, )12 h JFIZEHE A 2
~ 3 THRER TR, LR RIS RN SE A = O, A
TG EIR BE DL KRR 2K, AT UB AR B, IR R
W T 2518 T EZE 30 min, T BYTC/K Z kTR N3]
Beug e b R UTIES T 40 °C RS T B A6
PE, BAKM TR A GV EFET 2 ml
DMF W SR I AGE £ £ — e, 40 °C R R 204
$ 24 h 153 TPGS-NH, B59.

PFEEEE R S B FA (2. 207 mg) F1 CDC (0. 857
mg) AT PBS 22 M, #E 1 Bt 30 min S5, i
TN JR 245+ NHS (0. 578 mg) I 3 h LAiF 1k
FA, ¥ TPGS-NH, (100 mg) 7435 % T2 ml PBS 2%
R ARG BRI NTE ALY FA R, SR TR
Pidk 72 h IR AW E T T2 01 0001 5
Mra&dr (9 L ddH,0) F 37 C &AM FAERE 111 £ 2%
ERFEENT A LBREZ RN, SRR R T
FR G2 A FA-TPGS RS,

1.5 FA-TPGS B# siRNA BIA B 4 FA-TPGS

1 siXBP1 F¢ M8 —E LR G4 (50 1) i858
BCAE A BT FA-TPGS 0,3 siRNA 1Y 49 >k 41 %}
(FA-TPGS @ RhB-siXBP1, @5 & FT@ XBP1) , &
J¢ K FA-TPGS(2. 24 mg) .RhB-siXBP1 F11,4- 4
NI(2 ml) IMAEFBZM, EAAAHE 20 min J5 15
B OB B FEA T4 (7 ml ddH, 0) T S ¢
e EPUEBERE 2 h KRB E THRBE S T2
1 000 (BT A BT , e fm 803 VR TR AR 21 4
1.6 FT@XBP1 HEERRIE
1.6.1 TEM ( transmission electron microscopy,
TEM) H{FA-TPGS il FT@ XBP1 100 nl PBS Z& i
W[ ¢(FA-TPGS) ;0. 896 mg/ml | % T ddH,0 Zi&H
WeEE VI 100 pl 2247 AT A X 1, 25 <oh | 4R
TH 5 R 59 f - e T 48 8 FA-TPGS I FT@
XBP1 JEZ BRiAR KN, FFHHARE
1.6.2 3 & %44 (dynamic light scattering, DLS)
UGS BV FE B9 FA-TPGS #l FT@ XBPI 4% 100 wl,
AR AR AL 2 min 2245 5 SR FH Bh 6 HUHM E
T I 499K AR B 9 oK AR -siRNA B2 & W) ki iz
KANJ At
1.6.3 CESMTIRBOKEE AN IO RE
ASCULIN 4 K 3844 F0, 32 siXBP1 Jij 5 48 41 W i 175 100
S B RE SRR T 100 wl PBS ZZ Pk [ ¢ ( FA-
TPGS) :0. 896 mg/ml ] FfF PBS 2% th il i B 238 &
WEE, FHEEAE - T LA B THAE 260 ~280 nm 18
FEL SR B FE A 1) 8 A1 — T LR I 3%, e )
JH Origin 2018 #RAF#AT R AL 2L
1.6.4 RABMAHE [ IIPOCRBOLIE RS
FT@ XBP1 K H: % R4 FT@ NC 2266 1K, ¥
RhB #RiC ) FT@ NC 1 FT@ XBP1 % T 100 pl PBS
ZE [ ¢ (FA-TPGS) ;0. 448 mg/ml | FJ PBS 2% it
WO B 20 ER . SR A PO IS E IR % %% RhB
2RO, RhB B3 &G R 550 nm, fix
KEFERH 580 nm, BREEVEE R E NS nm,
J& A1 Origin 2018 #XAFHEATH R AL 2E
1.7 MM ¥ FT@ XBP1 44K W0k %1 73 15
761 ml PBS(pH fH N 5.0 M1 7.4) FIHAEEE T HE
T 4> F i 15 000 9B Hr48 9 (9 L ddH,0) 3
TN, Wi B BT Je e &, F 37 C A4 NAEWE )
PiFEAS ERETE, 4300 0,10 ,20 30 F1 40 h HUFEAS:
W B RBGE T A B 2 ml, BUS FH SR TR 8 £k 2%
MR TE . R 2T BRI siXBP1 M FT@
XBP1 4K A1t (B O e, 432 R 28 X0 LU R o4
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HEARBR, siRNA RFREHCR Y AR, 8 siRNA 1)
ARt 2, S E A 3 K A R B IME ,
FSCHE R P <0.05, ARAEA I AR BURE S ) 3R
YR

1.8 ZHRHEAM

1.8.1 24 %-F 2 4% (scanning electron microsco-
py,SEM) K RAW264. 7 4HILL 5 x 10* 4~/ FL 4
T e AD T4 JCE 10 mm [RIE B9 6 FLAR
o PRI BE A K 40% ~50% B FA-TPGS DL &
FT@ XBP1 44K #1 £t [ ¢ (FA-TPGS) :2.4 pg/ml] 5
JNEUE WAL RAW264. 7 LM E 48 h, M4 R
J5 B IR LW, I E0A A PBS 2% vl iR Ui 4
Ji B RE S 5% T RE (1 ml) FEE R, IR U
A— R B (30% . 50% . 70% . 80% . 90%
100% ) SEATAEAS B K AL B, B AR 2298 VR AR A7 T 5%
& A 1 B T AR TR

1.8.2 CCK-8 #oml@mfei& A1 BN AR KW
RAW264. 7 4, 1H 405 # i 3 x 10° A4S/ FL 3 Fh 2]
96 fLAR . 7 40 L Al B Ik 60% ~ 70% i, LA
PBS 41 2 X} J&, 5414351 FA-TPGS 11 FT@ XBP1
[¢(FA-TPGS) :2.4 pg/ml | 4k2ER53% 48 h )5, B AL
JA CCK-8 1M 10 pl, #EHFE 2 ~4 h, /5 7ER
PR AT OD 50 %08, 115 FA-TPGS I FT@ XBP1
Xt RAW264. 7 F 20 B TS 1 i 52

1.8.3 AX@mmAbnmpAs N TR FT@
XBP1 49K A4} X6 05 200 i 8 7 1) 52 ), %4880 4 i
FH FT@ XBP1 44 K A4 A1 F1 5 B8 21 il 38 4 it 48 h )5
FEPREFEEL DL 1 200 t/min 250 5 min WA 4,
T4 PBS ¥ 3 WG T FRUL I B I AL G, IR A
WA R R EINA 10 pwl Annexin V WFTIR 2 ,ﬂféij]ﬂ
A 1S pl PIERGEDEREE 1S min, B8 a3 i X 40
ASCRATEC R | TS0 T 4 L]

1.9 HXHEBELNMEMBE K RAW264. 7 4i
MILLS x 10* A~/FL A0 4 it 285 B b A O 2L 2R A /)N
M EE3E 256 h J5, A FT@ XBP1[ ¢( FA-TPGS) :
5 pg/ml] 5 RAW264. 7 400 IL0F 5 24 h, 7 L3
W, A 1 PBS T UEAN IR, 4% Z RHEE 200 ul
EEANHE S ~ 10 min, i F7E 5% BSA &
M1 h, Sa FAEPUFEGE I DAPL 48 5 ~ 10
min J5 FUHOCIL R 0BT T8k,

1.10 Western blot 3838 )i/ FH FT@ XBP1 45K 41
B RAW264. 7 4iififg 48 h J5 i@ it Western blot 4
AREMZ: FT@ XBP1 Zb 5 F W4 XBP1s 1Y%k
K TR 22, B A 2, 11 5 e R T 0

BERS LUK B ARER 11 (10 ~20 wg) ¥ % PVDF JiE I,
BHAG , FH PBS fiE0E 3 K, AHIK 8 min, J5 5T
BIHATRERE (1 2 1.000) 14 55 P —HT ( B-actin Fl
XBP1s)4 CHEE 1, Yk H ¥ 4507 5 A0 A s i —
PUEIR FILWEE 1 h, fJa i &6 RUR R a R
P T IR,

111 SEit=24b38 R SPSS 22. 0 F A1 T84
AbEE SR GERI x x5 o, PRALIIAG B e
ZE5E K5, WA LA 1 B0 1 e R I R T 22
5301, P <0. 05 NESAZITFEX,

2 FR

2.1 FT@XBP1 Bifi K/NREEZESHT MWHETH
B XBP1 siRNA (%1 B2 2 P TPGS 44K 24K (FT@
XBP1) , anf& TEM (&l 1A) F1 DLS( & 1B) fif 75, FT
@ XBP1 RAEWINILEIKIE , R~F1%5], 5 FA-TPGS
YRR AR R A /NI, S B4R AR R (200 +20)
nm,

2.2 FT@XBPl MI4FMEIEETE I RN,
FT@ NC 1 FT@ XBP1 #J7F 550 nm 2= 474k 3% RhB
AARFIE MRS (& 2A) o S AN T K1 B FA-
TPGS .FT@ XBP1 7E 220 ~ 300 nm 4 ¥# FA-TPGS
(R A W Wi 1, I EL RhB & i 19 siXBP1 F FA-
TPGS REACHIT , 43 HI7E 350 nm F1 550 nm £2 47tk
A SIRNA A /N B9 W 0 06 | 3X 3% B FA-TPGS Al
RhB-siXBP1 454 (K 2B) ,

2.3 FT@XBP1 #HX M H FT@ XBP1 & T~
] pH {E #Y PBS i, H &l 3 7] UL, RhB-siXBP1
FE pH 5.0 9 PBS A 24 h RBUR L & = ik
(69.65 £3.95)% , 3 H7E 36 h fREEAAL, I 7E pH
7.4 1 PBS W I, RhB-siXBP1 A % B il % 54
FETE(52.28 £4.69)% ZiAi, LR&5RIER, Rt
2 FIF RhB-siXBP1 M\ FA-TPGS 20 K A& H 1)
R,

2.4 RAW264.7 {HAIZE FT@ XBP1 8 #0O%
B A S W2/ LS I 4 D RAW264. 7 5 FT
@ XBP1 I E 24 h 5 @O mtEN . 4558
7R RhB(ZL6) FRic (4 3R &9 T LA B 05 4 it A
DI BOF A A UM, #8702 A% (1 4) .

2.5 FT@XBP1 &£ @il SEM,CCK-8 Al
AT R FT@ XBP1 (40 # . ¥ FA-TPGS
Fl FT@ XBP1 43515/ BUE M40 i RAW264. 7 JLEs
3548 h, WK 5A FIF 7%, SEM i 1% . 7% 5 FA-TPGS
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A A
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S
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B o
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£ — FT@XBP14l
&g — SiXBP14
g 1s
3
b =
%) 0.5
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Y12 (nm) Wi K (nm)
1.4 B2 FT@XBPI K3t/ MR SiL E
12 A:FT@ NC fl FT@ XBP1 560Gl s B . FA-TPGS ,FT@ XBP1
”g‘ 1 siXBP1 94840 0T WLY6 6
z 10 80
LE%é
0.8
®
2 0.6 _ 60 |
2 S
& = a0}
0.2 “‘g
m
20 F
100 200 300 400 500 600 700 800 900 1000
LA (nm)
El1 FA-TPGS 1 FT@ XBP1 Bk K/ N2 5% 0 10 - ?0 30 40
N . " S E](h
A BESTHAER I FA-TPGS 1 FT@ XBP1 fOWIESS x 13 500;B . Ial(h) _
FA-TPGS il FT@ XBP1 ({42 /375 [l B3 FT@XBPL AIHNREH (1 =3)
DAPI x400 RhB x400 DAPI+RhB %400 x1 000

4 HOLHEBERMERN RAW264. 7 AfEE FT@ XBP1



FMBERKFF® Acta Universitatis Medicinalis Anhui

2023 Nov;58(11) - 1869 -

FA-TPGSZi FT@XBP]?H

C

6 1 6 2
10 Q1-UL(0.22%) Qrur@aow 10 QI-UL(0.42%) QI-UR(5.01%)
10° 10°
10* 10*

0 0

QI-LL(93.83%) QI-LR(2.66%) QI-LL(91.39%) QI-LR(3.17%)
0o 10 10° 0o 10 10

6
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0

Bose
12
Hl 3
g 1.0}
R
et
=
Fosr
0
0.00 0.15 030 0.60 120 240 4.80
FA-TPGS# % (ug/ml)
D
3
QI-UL(0.04%) QI-UR(5.20%) 401
S
§ 30 —|_
4 T
R
Zaop T
=
S
H1of
=
QI1-LL(88.79%) QI-LR(5.97%)
5 6 0
0 10 10 1 2 3

5 FT@XBPl1 X EEMAMMLZ LSS
A:FA-TPGS Fl FT@ XBP1 5 RAW264. 7 4l dLiE 5 5 443 L BE Bl x300;B: CCK-8 £l FA-TPGS £ #l FT@ XBP1 2H W 41 i 1% J7 5 C.:
T AN AR ST FA-TPGS F1 FT@ XBP1 XF 4RI T- A5 5 D 44 T 400 & 43 b 9 8 54015 1. PBS 415 2. FA-TPGS 41 ; 3.FT@ XBP1 41

AHH, FT@ XBP1 X} RAW264. 7 4 it IR 25 JLF JC 3%
M, 3550 (5 I AS [6) ¥ 3 Y FA-TPGS Al FT @ XBP1
5 RAW264. 7 3L 85 3% 48 h, CCK-8 X% B/~ FT@
XBP1 {EHEE 4 0. 15 ~4. 80 wg/ml P JLF A%
R E WA M ) 40 0% 1 (18 5B) o Ff HLR T A b
XM, 5 PBS AL, FT@ XBPI 7£ 2. 40 wg/ml
W B AN T JC B W (F =3.314,P =
0.122) (Kl 5C.D), iR/, FT@ XBP1 X} F g2
Ml B RAF 40 MAR A PR R Ak

2.6 FT@XBP1 HIREPE1ERA i Western blot J7
P FT@ XBP1 X W 41 i XBP1s A9 i BRVE R .
mE 6 Frs, 5 FT@ NC ML, 2. 40 pg/ml {9 FT
@ XBP1 Hli# RAW264. 7 4i1/itd 48 h J5 AEHH &K H
WEANA XBP1s 235 (F =22.601,P <0.001) ,

I It 2 JHE 2 BILAAS 11 A e 93 2% 400 1) o B 20 R
o3 MRS S SN AT - 18 52 1Y) A M A
o TEAERF N IR SRS E A B AR, AR
P2 Mo, 5 A0 W 200 e v o3 S PR R B
SR AL A M1 R A i AR A M2
AN TR I v A i e TR A A 22 b 1Y

A 1 2 3 4 ku
XBPls 60
B-actin 43

Boop

1.5+ il o

g =

% 1O —|_ i

a 1

0

<

05F
0
1 2 3 4

E 6 FT@XBP1 XfEREZHA XBP1s #9iT 2K 1E A
A:RAW264. 7 4liffi 5 FA-TPGS .FT@ NC il FT@ XBP1 H:[6] 35
48 h J5 XBPLs 25 (7K V0052 ; B X4 EA T8 140475 1. PBS 452
FA-TPGS #H;3:FT@ NC #H ;4. FT@ XBP1 #; 5 PBS H [L#: " " P <
0.01;5 FT@ NC 41 b4 . " P <0. 001

KA R JRFNIGS T A A AR, anRe S P BEL T
Z LDH-A 1] TAM [n] Pt fibJpg & U5 AR | ] Asf i 58
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i yeg 2 B3 ) TLA/TLL3 TG B M2 RE I 4 i
A THLUEZ TS AETHIR , T AR 30 ik ok A i
AR DRI S i 3R I e 2 i e 80 o o T
A RLBERRIRIT RME

Bz MR SR R A A N AR 2
SN T B (TS AR 3L, 1A N
# (endoplasmic reticulum stress, ERS) , # 1 # 7%
UPR W XA Ia o 2, I8 40 i
AT LK ERS 5 5158 44 A SR 19 B W2 e, {2 i B
WA M2 S54k, A BFsE 4REE  ERS W RERE
W 20 e M2 R R4 Ak oy Wb 251 1 R R AHL ERS (1) iy 41
Qe ] 4 GO S5 Hh IR B L A A ML/ M2 AU
1L A2 . IRE1a-XBP1 J& UPR S HR AR T )
W A Sk H5E | IRE1o-XBP1 38 8% 7F 5 200 fifd
RRVEA P R 2 BRI, I Zok
Paiila], R XBP1 4083 Shn i B W B0 v 4
H ) mtDNA-cGAS-STING {5 5 il il #1445, 1k A1,
XBP1s {5215 5 M ik & A R U5 F 24 5 16 A
ST R, A HE 4 TRE1a-XBP1 T i G 4
Rt s IR T XBP1s T4 5 s 40 it 26 250 6 09 4K 53 7L
IS G AR S EHAFR AR ST

I ) 8 4 TSI 1 I 4 i R L PR B X R R K
-, HIH E A AR AR R TR S O R AR
A — BRI S 9 RE R B 1R YT Hh T I 1) R Bk
% o FelvIe 40 i AR A 94) E5  4 4 5 5 3k TR
ZAK (folic acid receptor, FRs) , HiX #6532 AL I H
SRR AR IR T FRs 78 IE W A4 2rh & &
B/ OB R AT LU R (FA) 184 Y 49 K 3844
Tar 2R 25 ) ol % R S ) o R PRI R, TPGS J& K
SRYEAE R E BB SEMEATAEY) , 05 2R N5 108 40 Fl 2R
L FE(PEG) WZEKMERS 4y, A mBdE M, Cpss
] £ v 245 ot W A R R N T S N2 )
LWERNF . BFSE KB TPGS LT LUAE Sy 44 K i
L SE TR RL, T 8K 25 s acdeie i e 5
iR A AR B, 238 5 W aE R I
U, AT DL S b b e R 8, S E A& TPGS A
IEA /INRIAR AREETE BRI LB el o S
ST ELNH A A BE R O Al B TR R,
TPGS "] RESE 1% siRNA fYBRAE 2 1A 12200 538 it
SEBRAE 1 4 BRI W £ TPGS 40 K 3844, 76 1t
FEAl A E A AR FRUE B XBPL siRNA (44
K#E ) RS FT@ XBP1, {KIMIF 58 B FT@ XBP1 7]
4 1 0 40 A A5 B, AN R ) 40 446 A AN O T R

TEOLT BV AT B4 XBPLs ik, M IF & LLE W40
BELFIT P 5 PR 107 354 TRE1 o-XBP1 3 %k 5 I8 Y7 5
W R AR

Hg Sk
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Preparation and characterization of folic acid modified
D-a-tocopheryl polyethylene glycol 1000 succinate

nanomaterials encapsulated with siRNA
Zhu Manman', Cheng Yong', Rao Peng', Zhang Guiyang’, Liu Hao®, Xiao Lei*, Liu Jiatao'"*
('School of Pharmacy, *>School of Basic Medicine, Anhui Medical University, Hefei 230032 ;
*Dept of Oncology, *Dept of Pharmacy, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To construct folate modified D-a-tocopheryl polyethylene glycol 1000 succinate ( TPGS)
nanomaterials ( FA-TPGS) , which can stably load and effectively release siRNA, and to observe the effects of nan-
oparticles on the cytotoxicity and spliced X-box binding protein 1 ( XBPls) of mouse leukemia cells of monocyte
macrophage (RAW264.7). Methods Mixed FA-TPGS and rhodamine B (RhB) labeled XBP1 siRNA solution in
a proportion of 5 : 1 and obtained the nano-complex coated with XBP1 siRNA( FT@ XBP1). FT@ XBPI nanocarri-
ers were characterized by transmission electron microscope, dynamic light scattering, ultraviolet visible spectrum a-
nalysis and/or fluorescence analysis. And the release of siRNA from FA-TPGS nano-carriers was calculated simulta-
neously. The cell cytotoxicity of FT@ XBP1 nanomaterials were detected by scanning electron microscopy ( SEM) ,
CCK-8 and flow cytometry. And the inhibited effect of XBP1ls of RAW264. 7 cells was checked by Western blot.
Results  FA modified TPGS could effectively bind XBP1 siRNA. And the average particle size of FT@ XBP1 nano-
carriers were (200 +20)nm. The relative release assays showed that acidic environments (pH 5. 0) was beneficial
for siRNA to release from FT@ XBP1. Both CCK-8 and apoptosis assay showed that the effects of FT@ XBP1 on the
proliferation and apoptosis of RAW264. 7 cells were relatively small, and FT@ XBP1 could significantly inhibit the
expression of XBP1s protein in RAW264. 7(P <0.001). Conclusion TPGS nanoparticles modified with folic acid
can effectively encapsulate XBP1 siRNA and inhibit XBP1s expression of RAW264. 7 cells with good cellular com-
patibility.

Key words folic acid; D-a-tocopheryl polyethylene glycol 1000 succinate; siRNA ; macrophages; X-box binding
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of FBG, Ser, BUN, 24 h urine protein, and the kidney injury score in the exercise group and the low-temperature
exercise group decreased, while the levels of NRF2 and HO-1 in the exercise group and the low-temperature exer-
cise group increased (P <0.05). Compared with the low-temperature group and the exercise group, the levels of
FBG, Scr, BUN, 24 h urine protein, and the kidney injury score in the low-temperature exercise group decreased
while the levels of NRF2 and HO-1 in the low-temperature exercise group increased (P <0.05). @ After the aero-
bic exercise intervention at low temperature, the levels of Scr, BUN, and UACR in the exercise group (1 time/
week ) and the exercise group ( =2 times/week ) were lower than those in the control group, and eGFR were higher
than that in the control group (P <0.05). The cumulative incidence of poor prognosis in the exercise group ( =2
times/week ) was 2. 13% (1/47) , which was lower than in the exercise group[ 1 time/week, 11.43% (4/35) ]
and the control group[ 16.07% (18/112), P <0.05]. COX regression analysis showed that exercise intervention
=2 times/week (HR =0.123, 95% CI: 0.016 —0.925) reduced the risk of poor short-term prognosis in patients
with diabetic nephropathy compared with no intervention. Conclusion  Aerobic exercise intervention at low tem-
perature can correct renal metabolic abnormalities in diabetic nephropathy, protect renal tissues, and reduce the
risk of poor short-term prognosis by a mechanism that may be related to upregulation of NRF2/HO-1 axis expres-
sion.

Key words diabetic nephropathy; low temperature; aerobic exercise; renal metabolism; short-term prognosis



