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AR N ELISA 45 5 7%, PA (6.9 .12 .24 h) ZH 40 Jifg v
GSH 1 SOD [ M AR, 4 i b TL-18 F1 IL-18 7K
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L (human renal tubular epithelial cells, HK-2) A5
D5t S AE PR B 1 EERRAE . AT R,
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/INERFR A i i ST TORR AN SR AL I A ) . NADPH
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%P % (reactive oxygen species, ROS) f¢) 5 5 fif§
45, R T ST W) NOX4 76 B /NER R B 4l
fkisim It B2 5 T R L e, RIE
IMATESRAE SO T B D AE ] B R A & R
A28 ¥ 3% B 11 R 32 K 5 K % [ nucleotide-binding
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FRAT]; BCA S A B iR & 7 - B E R
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K [H Affinity 494 FR 2> w] ; PVDF JI5 ( R7SA908213)
I [ 2 [ Millipore 23,
1.2 FEKFPIES PA WHELE . B PA K 30
mg, W HAFIA 4 ml Z8I8/K 78 70 CARIF ATl
HSE i A5 B M 27 mmol/L PA FEUE, 338
BREA A F . HUBSA 3K 3 ¢, iMA 10 ml ZE1#K,
55 CARW ARG, 1o UEFR A 5 15 3] BSA W,
PA RF 5 BSA ¥ W% BB SR BUR A, H DMEM/
F12 FiBf 2 200 pmol/L J5 i F
1.3 #EpaEsRS594E HK2 4IRS 10% G4
M3 1% WPTH) DMEM/F12 535 3T 37 °C 5%
CO, ¥iFRfah iR, SE80 400 5 4H . BSA 41, PA (200
pmol/L)6.9 .12 24 h 4,
1.4 CCK-8 E#iMMiES %MW 1.3 o4l
2, O B Az KB HK-2 40 1, 85 40 i L 4 x 10°
A/ ml R T 96 fLtkH, BdH i 4 D E AL, FF
MG RE S A4 T PA JIE 69,12 .24 h )5,
fLAINA 10 pl CCK-8 ¥, WU 3E S M kLI F 4
h, BRI AE 450 nm 3K AL OERE , SCH0
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1.5 Mg -HARBEERVAEALERTRABRL
Fie 18 1.3 A 7 5, R XA A A A B 2 S
BT 24 FLEEFEAR Y IMLLIRANE YL (0 )5 WA I 5%
BRSO, PH A DX 3 9k g B 2148 {6, FH Image-
Pro Plus 6. 0 250 s BH A DX 358 S 34 WG B2 PEAr
JEBTOTRUENL, SCHH A 3 IR,
1.6 Annexinv-FITC/Pl XU M ARAT %R
1.3 e J5 =0, HK-2 4l 4 2] 450 T 6 fLE5 5 AR
o AR A AL I SRR AL A A TR L B
DG FEE BIHW A5 B 4EMTTHE , A 200 pl B9 1 x
Binding Buffer 2774 Jfd, BRI I A 5 pl A Annexin
V/FITC JR4] J5 Z kG 15 min, FEITA 10 pl
() PLIR A JE IR B 15 min, F 40 B UK
WA HAMPH T IE AL, SER S 3 Ik,
1.7 3% F H2DCFDA Rt ZEE AN ROS
RT3 I S = W L D Oy € B e 0B
SIRERDT 24 FLES IR B3R 45 R PBS ¥R 3 IR,
H2DCFDA /75 DMEM/F12 # 1 : 1 000 B,
LI A H2DCFDA TAE# 500 wl, 5% & 30 min,
FEk Yok, H PBS Uk 3 W, 7E BB B WS ITHIR
FH Image-Pro Plus 6. 0 FA4- I £ 5 (1,5 't 114 °F- 1y it
JGEE PR ROS YA UG, SEgmdE A 3 1K,
1.8 BEEBLSZ W HMISLIE ( ELISA ) #& U 40 fa Li% &
i IL-1B8.1L-18 fnZAfi s GSH.SOD Hy&iE il

L3 i =0, B BUE KR A M 3 518280 T 6
Ltk 4R SR A A AR A A EE W] ELISA
PR IL-1B \IL-18 .GSH £l SOD /K3, #2 B ELISA
R G UL A
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F I B R EE . W B AR R S A T L U R R
PSR B B B8R 1 S5 AH R A —$T NLRP3 | Caspase-
1. ., ASC NOX4 GAPDH 7E 4 °C £&1F P& 20, TBST
WG, N =PRI E 1 h, B2 )5 H Image ] #44:
X AT R BEAE A3 HT . SEsm S 3 1K,

1.10 it #E R GraphPad Prism 8. 0 #fF
AT T G5 R « + 5 Ton, ZH R
Z A1 LR B IR 2 5 225017, P < 0.05 B S
Aot E X,

2 #HR

2.1 PA REARREREX HK-2 A& 718 %0
CCK-8 AR AE R /R, PA (200 pwmol/L) 73331+
(6.9.12.24 h) 7, 52504115 BSA 4UAf LL, PA AT H
AL A R AR HK -2 AR A 40T 1 (F =59. 61,
P<0.01), WLE 1, SEUeZE AR, bl 5 55 i (] 1Y
FEA, PA X HK-2 20 BB/ IS
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B 1 PA REFRRE B HK-2 4/85E 1820
1.BSA41;2:PA6 h#1;3:PA9 h#4l;4.PA 12 h 41;5.PA 24 h
;5 BSA 4. * * P <0.01

2.2 PA EEAFRFREX HK-2 4B KA AE RITIRH
BRI Y2 R B BSA AL N R IR FTT
TGRS PA 2558 B ] i3 hn, HK -2 44 j N i i Jo
BURFRBERA AN (F = 155. 183 ,P <0.01) , Ju HAE PA 2
#% 12 .24 h BHECN IR, WKL 2, BFFE45 2B, PA
FREE A A BE RS [ HK-2 4 it

2.3 PA EEAFRFEX HK-2 457818980k
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Annexin V-FITC/Pl Y8 2558 g 7, 5 BSA 414 L,
B PA BEE it 2K ANAR A TR B E T (F
=17.675,P <0.05) ,FF2fE 24 h, VWA 3, L5
gEILRI, PA 2 FRBE T E HK-2 iR,

2.4 PA EEAFFERMEX HK-2 445 SOD 70
GSH i&E & ROS &£  ELISA SCH 253
7, PA 435I 6 .9 .12 .24 h 5, % 5 85 1] Y
Han, 40 M9 N GSH 1 SOD Ay 3% M 2 B AR ( Foyy =
67.183,P <0.05 & P <0.01; F,,, = 155.532,P <
0.01), WWEI4, SLEEY] PA ZEEHEREIT HK-2 20
Wbt fbRE Sy, [AIBHZIC R WAL T PA 258 AN [R] i
[ X% HK-2 40 g o ROS A= Wi Y52 M, 45 51 BoR,

A

BSA 2 HK-2 4 fitg v HA BARK P19 ROS AR R, i
5 BSA 4 oA, PA B #E B} A K HK-2 40 il
ROS FH 2Bl il (F =103.124,P <0.05 8¢ P <
0.01),ULIE S, 58 %KM, PA B0 T35 HK-2 41
Jiil ROS A= i3 Z P Ak ie 1 R,

2.5 PA REAEAEX EiFi&H IL-1p #1 IL-18
KERRMM ELISA SCR 45 R BoR, 5 BSA 41k
B PA B BRI IA] R 40 WA 3 40 L BV WY TL-18
FIIL-18 ZKFHEI (Fyp g =5.961,P <0.01;F s =
3.784,P <0.05 8 P <0.01),24 h #JF e, £W
PA Z 5% A] 530 HK-2 403 1 30 A0E S i K-35
ILE 6,

500 -

* 3k

400 |

MR 7KF(%)

300

200

100

kk

* 3k

kk

0
3 4 5 1 2 3 4 5
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A:PA BFEAFE RN HK2 40T ;B PA A A E] HK-2 40 T 80T Rl ;1. BSA 4152 PA 6 h 21;3:PA 9 h 414,
PA 12 h 41;5:PA 24 h 41; 5 BSA 4l 0¥ * P <0.05
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6 PA E2EFEA B HK-2 4158 _EiEF7R $ IL-18 70 IL-18 K FEHI M
A:PA 25 HK-2 40 FIH W 1L-18 /K- ;B PA B #% 5 HK-2 A0 B35 1 1L-18 /K51 :BSA ZH;2:PA6 h 41;3:PA9 h#4H;4.PA 12 h

2H;5.PA 24 h4; 5 BSA i Hb# . * P<0.05,* * P <0.01

2.6 PA 2= R E X HK-2 48 fid NLRP3,
Caspase-1 ,ASC 1 NOX4 RiZHIE M  Western
blot S 56 4% 5 i 7, BSA 40 HK-2 4 i - NLRP3 |
Caspase-1 ,ASC Hl NOX4 & K/KFHAL, 5 BSA
A, PA 22 0 (A, HK-2 4 Jifd o NLRP3

Caspase-1, ASC I NOX4 #H H 1 3% 15 & 3 89
(Fyipps =68.241, P <0.05 B P <0.01;F, .., =
108.423, P <0.05 8¢ P <0.01;F,, =161.253, P<
0.05 8% P <0.01;F,,, =84.253, P <0.05 & P <
0.01), WL 7, 32553 NOX4-NLRP3 R fiE/MA
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257 PA Beife T HK-2 AL
3 g

DN 2 WE PR e ™ T e W IR R RE 2 — |, B
KL TEUSVE S DI RE R |, X AR R R R AE T
RN 22— HORHR 2 (RS 220, bR T 5/
BRIYIIHN  HK-2 4R Hi45 78 DN H B 2AE
., MOk Z ARFFE 0,2 TOBEFRIE (T2DM ) i
M A R 2 AR TR (FFAs) B /K- g g B
NBE, At = Y FRAs Rl S 8O UIAR e & Z 3R 4T, FF 51
TELBE 5 AU S, X AT fE S T2DM &9 Y £ 25
P, PA J& FFAs i i 8 R AR IR, 2915
FFAs S 25% , %I AT TGE 21, HK-
2 4HMLAE PA BN SR AEM R T IF HomE T
Wifh, R4 S o , S T BE PA 1R I ]
FEA G AR, A0 L R T R RIS B TR BE PA A
i ) A< 8 S B T, B B PA B R AT [R) AR 1Y)
T3 HK2 J0HE07, AT RE R DN &4 & R 2
ESJ8

H T, PA B82S0 HK-2 40 B354 9 BL I %
NEEAWERE, AN ROS TFE7E DN Y & 9 HL I
PR EREEEH, AR B, 28R A T E
JE5 DN Hft NOX4 118356 14 0 151 B o 0 175 3 1) 40 i
Wi, ATHARESE " W PA B EE ] W S e /NER
ZIEAH M NOX4 A0 ROS A= it hin, S 2805 /N Bk
RIERL difb, 125, BEE PA 2550

FIAER:  HK-2 401 ROS /KSFFT NOX4 (1) 35 1
B FEZERE, 8 NOX4 /319 ROS L5 PA &
) HK-2 20 Ma 5 03 25 VT AH G, SOD Al GSH 2 4
M R A, dE R LA B B AL S bR
REZ MR, fEIxSCs D, B PA 2 5% i) A
FIFER:  HK-2 200 SOD il GSH i LT F&, 1
PA W] LIR30 HK-2 4 M b AL A P55, ik e 45
R PA 2252 S 30 HK-2 40 i S8 A8 ROk 2 2k
i, T AT 3R S | HK-2 P45 A T

MEPERAEAE DN I b ie & 2R, Ak
I AT DA — 20 0 S /IMAR A2 E 5 RE S N 1) &
AR IR DN AR BRI 5, JRE /MA BTG 2 A
HERAE I, ZFP R R T LIS 30 NLRP3
% , B pro-Caspase-1 24 fi# & Caspase-1, M2 #F
IL-18 Fl TL-18 AR R SRR ARrgE ) %
W, 76 HG i 519 HK-2 4iid o NLRP3 Ay IE34 M,
IL-18  Caspase-1 il TL-1B ik 38, wFsg ™
FH WL 2 ROS AT LABETE NLRP3 RAPE/MA,
g R BB, SN B 3Rt 0 ) 4 MRS 5 R0 ROS
fR 3 = A R NLRP3 B30 AE 2 41k, %
T Es R BoR  7E PA IS8 HK-2 418+, NLRP3 |
ASC ,Caspase-1 DL TL-18 Fl TL-18 i 4 [H T AU F ik
Yl Tk BEE PA ZRER I A A SE K | 33X 48 4 i A
K RRIEH T m, XL K], PA 57
AT LAIOTE HK-2 20 9 NLRP3 i /A, M
2 HK-2 4 My RAE A .
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E7 PAREX HK-2 ZHff NLRP3, Caspase-1, ASC 1 NOX4 K i%k By 2200
A ; Western blot #4052 11 i 2445 % ;B ~ E: NLRP3 | Caspase-1 ,ASC 11 NOX4 2} 8 /37 ;1:BSA 2H;2:PA 6 h 41;3:PA 9 h 4 ;4.

PA 12 h #;5:PA 24 h 4 ; 5 BSA 4% * P <0.05,* * P <0.01
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Effects of palmitic acid sodium exposure for different time on renal

tubular epithelial cells injury and NLRP3 inflammasome activation
Zhang Jie, Zhang Yanhua, Zhu Yunfeng, Li Yan, Li Weizu, Li Weiping
(Dept of Pharmacology, Basic Medicine College, Anhui Medical University, Hefer 230032)

Abstract Objective To explore the effect and mechanism of palmitic acid sodium (PA) exposure for different
time on HK-2 cells injury. Methods CCK-8 assay was used to detect the activity of HK-2 cells treated with PA at
different times; oil red staining was used to detect lipid deposition at different time of PA treatment; Annexin-V -
FITC/PI apoptosis kit was used to detect the apoptosis of HK-2 cells treated with PA at different times; reactive ox-
ygen species (ROS) production was detected by ROS kit at different time of PA treatment; ELISA was used to de-
tect GSH and SOD in cells as well as the levels of IL-13 and IL-18 in the cell supernatant; Western blot was used
to determine the expressions of NLRP3, ASC, Caspase-1 and NOX4 in HK-2 cells. Results CCK-8 assay showed
that HK-2 cell viability decreased in PA(6, 9, 12, 24 h) groups; oil red staining showed that lipid deposition in-
creased in PA(6, 9, 12, 24 h) groups; Annexin- V -FITC/PI apoptosis kit results showed that the apoptosis rate
increased ; ROS kit results showed that ROS production significantly increased in PA(6, 9, 12, 24 h) groups;
ELISA results showed that the activities of GSH and SOD decreased in PA(6, 9, 12, 24 h) groups, while the lev-
els of IL-1B and IL-18 in supernatant increased ; Western blot results showed that the expression levels of inflamma-
tory related proteins NLRP3, Caspase-1, ASC and NOX4 in PA(6, 9, 12 and 24 h) increased. Conclusion PA
exposure can induce lipid deposition and HK-2 cells damage, and the mechanism may be related to PA-induced in-
flammatory response by activating NLRP3 inflammasome in HK-2 cells.

Key words palmitic acid sodium; human renal tubular epithelial cells; NLRP3 inflammasome; reactive oxygen

species; NADPH oxidase 4



