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The Role of Renal Cell CD36 in Inflammatory Factor-Induced
Fatty Acid Uptake and Lipid Deposition
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(Key Laboratory of Metabolism on Lipid and Glucose, Center for Lipid Research, Chongqing Medical University, Chongging 400016, China)

Abstract Chronic inflammation and lipid metabolism disorder are important features of chronic kidney
disease. The mechanism of how inflammatory factors affect lipid metabolism in renal cells is not clear. This study
aims to explore whether inflammatory factors promote fatty acid uptake and lipid deposition in renal cells by up-
regulating the expression of fatty acid transporter CD36. First, HMCs and HK2 cells were treated by TNF-a (tumor
necrosis factor-o) and IL-6 (interleukin-6) respectively for 24 h. TG (triglycerides) were detected by enzymatic de-
tection. The mRNA expression level of CD36 was detected the by qRT-PCR. Next, CD36 overexpression cell mod-

el was established, fatty acids was fluorescent labeled to observe the uptake rate the of exogenous fatty acids. Then,

ek H 0 2019-04-18 He52 H 1 2019-07-22

o e 5] Gy RHER R EEHE S este20162yydzx1002) 52 Bl 1

*EAER . Tel: 023-68486780, E-mail: yang_apple@yeah.net

Received: April 18,2019 Accepted: July 22,2019

This work was supported by the Central Government Directs Local Science and Technology Development Projects (Grant No.cstc2016zyydzx1002)
*Corresponding author. Tel: +86-23-68486780, E-mail: yang_apple@yeah.net

X126 HH RIS 17]: 2019-11-12 12:58:31 URL: http:/kns.cnki.net/kems/detail/31.2035.Q.20191112.1258.042.html



FHRIEE: T IEAHICD36/E KR PR 115 T 5 BR B IR BT AR Fh 45 1893

small RNA interference technique was used to construct a cell model with low expression of CD36. Intracellular
TG, intracellular FFA (free fatty acid), GRP78 (glucose regulated protein 78) and /RE1 (inosital-requiring enzyme 1)

mRNA expression level were detected respectively. The results showed TNF-o and IL-6 promoted the accumulation

of TG in HMCs and HK2 cells and stimulate the expression of CD36. Meanwhile, CD36 overexpression promoted
FFA uptake in HMCs and HK2 cells. When CD36 expression was interfered, accumulation of TG and FFA, uptake

rate of FFA and ERS (endoplasmic reticulum stress) induced by inflammatory cytokines were inhibited. In conclu-

sion, inflammatory cytokines promotes CD36 expression in HMCs and HK2 cells, leading to increased uptake of

FFA and lipid accumulation. Inhibition of CD36 expression may alleviate lipid accumulation and ERS induced by

inflammatory cytokines. These results suggest that CD36 may be a potential therapeutic target for chronic renal dis-

c€ase.
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Table 1 qRT-PCR primer sequence

H K4 JFH(5'—3")

Name Sequence (5'—3")

CD36 Forward: TTC CTG CAG CCC ATG GT
Reverse: GTC AGC CTC TGT TCC AAC TGA TAG

GRP78 Forward: CCG GCG CGA GGT AGA AA
Reverse: TCAATT CTT GCT TGA TGC TGA GA

IRE-1 Forward: CGA TGC CCT GAG GCT CTTT
Reverse: TGG ATG CCA CAG GAT TCC AT

p-actin Forward: CCT GGC ACC CAG CAC AAT

Reverse: GCC GAT CCA CAC GGA GTA
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A: BEFEITHMCsANE TGS &; B: qRT-PCREZIHMCsANE 1 CD36ImRNAR L & ; C: BHEMMHK241H8 - TG &; D: qRT-PCRAGIIHK?2

M CD36/\ImRNAZR A . **P<0.01, 5Control41 F%% .

A: enzymatic method was used to detect TG content in HMCs cells; B: qRT-PCR was used to detect CD36 mRNA expression level in HMCs cells; C:
enzymatic method was used to detect TG content in HK2 cells; D: qRT-PCR was used to detect CD36 mRNA expression level in HK2 cells. **P<0.01

compared with Control group.

Bl RMETFRIHT BRMEMNTCEERCD36 mMRNATKIAE
Fig.1 TG content and CD36 mRNA expression levels in renal cells under inflammatory conditions
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Table 2 Fluorescence microscope was used to observe FFA uptake rate with

CD36 overexpression in HMCs cells

ZH 5

2 0s 285 84s 140 s 196 s

Group

NC 0.000£0.004 16.909+3 381 32.48245.953 37.147:4.846  38.829+4.286
CD36 OF 0.000+0.005 32.043:5.002%%  46.63246.974%  55.453£3319%%  60.441+9.186%*

#P<0.05, ¥*P<0.01, 5NCH LL#% .
*P<0.05, **P<0.01 compared with NC group.

HMCs#H 5 CD360E-HK 241 it 25 i [ & 1) 5h 25 55 5
B B IN(P<0.05, £2~%3).
2.3 CD36T i #l il & fiE B 15 5 #9 5 Bt 48 A
FFAZNZSIREN

18 2R N FAE F R, HMCs & HK24H At X6t 116 41
(NCZH) B 7 B 1) 2h A $5 H B BH 2. 3 i (P<0.05, 4~
£7). 1MHCD36/FKIE T Z 5, CD36 siRNAZ %

i K1 51 RS A HMCs X HK 2.4 i 1) 1 5 182 5 25 45 HL
ML SRR T G (P<0.05, R4~3KT).
2.4 CD36T NI & E E Fi5 S/ & Bt 40 ha g
FRIRAE

R IE K FTNFoAIL-6 40 BEHMCs X HK 241 ffd )5,
HMCs  HK 240 s TG S FFA #5448 5 (P<0.05,
K2), 1M 24 CD36I A N2 J5, 2AER 7512 1
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Table 3 Fluorescence microscope was used to observe FFA uptake rate with
CD36 overexpression in HK2 cells
iR
Group 0s 28's 84 s 140 s 196 s
NC 0.000+0.003 17.394+3.290 31.159+6.467 35.698+6.906 38.127+6.423
CD36 OE 0.000=+0.004 33.480+9.219* 49.893+5.544%** 58.059+6.645**  62.337£7.916**

*P<0.05, **P<0.01, 5NCHILL#% .
*P<0.05, **P<0.01 compared with NC group.

F4 TN EMENECDI6EFIEATIL-6F T HMCs 4 BEFFASN AR BUE R

Table 4 Fluorescence microscope was used to observe FFA uptake rate induced by the inflammatory factor
IL-6 with CD36 low expression in HMCs cells

éﬂjip 0s 28's 84 s 140 s 196 s

NC siRNA 0.000+0.500 17.200+4.480 31.500+4.100 37.300+3.500 38.900+2.700
NC siRNA+IL-6 0.000+0.400 35.40046.500* 57.700+9.841* 71.200+8.000* 79.300£7.506*
CD36 siRNA+IL-6 0.000+0.400 11.2004.100" 33.400+5.600" 37.500+4.700" 38.200+3.400"

#P<0.01, 5NC siRNAZL LA “P<0.01, 5NC siRNA+ IL-641 LA
*P<0.01 compared with NC siRNA group; “P<0.01 compared with NC siRNA+IL-6 group.

5 WHERIEMECDICRFIAFTTNF-0f3 THMC s FFASIZSIBEURZ

Table 5 Fluorescence microscope was used to observe FFA uptake rate induced by the inflammatory
factor TNF-a with CD36 low expression in HMCs cells

ZH 5

H 0s 285 84's 140 s 196 s

Group

NC siRNA 0.00040400  9.00043.600  19.10047.800  22.10047.000  21.500+3.400
NC siRNA+TNF-a 0.000£1.000  42.500+5.000%  56.300:4.300%  63.000£5.445%  75.200+4.700%

CD36 siRNA+TNF-a 0.000+1.400 21.800+7.400" 33.400+4.300" 37.500+4.700" 38.200+3.400"

#P<0.01, 5NC siRNAH LLE; P<0.01, 5NC siRNA+TNF-a4 LL4% .
*P<0.01 compared with NC siRNA group; "P<0.01 compared with NC siRNA+TNF-a group.

=6 WHEMEWECDIORFIAIIL-6F FHK2 4 FFASNZS B EUR &

Table 6 Fluorescence microscope was used to observe FFA uptake rate induced by the inflammatory
factor IL-6 with CD36 low expression in HK2 cells

iiijip 0s 28s 84 s 140's 196 s

NC siRNA 0.000+0.500 18.400+4.200 27.000+4.300 32.200+3.800 38.400+3.400
NC siRNA+IL-6 0.000+0.400 60.200+7.500*  88.000+8.800* 109.800+11.400* 107.100+10.600*
CD36 siRNA+IL-6 0.000+0.400 13.400+3.200"  23.200+6.600" 37.600+7.800" 42.000+8.200"

#P<0.01, 5NC siRNAZH HL4; “P<0.01, 5NC siRNA+ IL-64L HL4L .
*P<(0.01 compared with NC siRNA group; “P<0.01 compared with NC siRNA+IL-6 group.

HMCs M HK24H il 1 TG S FEA 2 & 38 w45 31 1 4k

(P<0.05, E12).

2.5 CD36T #ft #l &l 2¢ fE & F 1% S BIGRP78FN

IRE-IHJmRNAFRIA

Ji AR SR B8 51 S PN 5T I 2P, 3 R4t 4
o FAE FTNFoIL-64b H HMCs [ HK 241 il )5,

HMCs X HK241 s 1 GRP78FIRE-1 A/ mRNA 3 ik &

¥y 5

=(P<0.05, K3). 1M 4CD36/#Rik F i )5,

J0E KT 5] A2 ITHMCs &2 HK 248 e+ GRP78 F1IRE- 1
FImRNARIA &1 =15 2] 7 #0H](P<0.05, E3).
2.6 CD36TH IS B 4mpEi5{s

HNE A FTNFaflIIL-6 4t FEHM Cs A2 HK 241 it )i,
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£ RARMBENECDIXRIARTNF-ofH FHK2HMFFAZ S I EUR S
Table 7 Fluorescence microscope was used to observe FFA uptake rate induced by the inflammatory factor
TNF-o with CD36 low expression in HK2 cells

?jﬂp 0s 28s 84 s 140's 196 s

NC siRNA 0.000+0.500 12.400+3.400 24.400+3.800 30.000+4.100 32.200+5.100
NC siRNA+TNF-a 0.000+0.600 37.200+6.200* 67.900+9.100%* 78.100+15.600%  90.200+8.500*
CD36 siRNA+TNF-a 0.000+0.600 15.600+5.1007 31.000+6.300" 37.100+6.700" 43.200+8.500"

*P<0.01, 5NC siRNA4LHE; “P<0.01, 5NC siRNA+TNF-a41 LA
*P<0.01 compared with NC siRNA group; "P<0.01 compared with NC siRNA+TNF-a group.
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#P<0.05, **P<0.01, 5 ControlZHl FLE; #P<0.01, 5NC siRNAZL L

A: enzymatic method was used to detect TG content in HMCs cells; B: ELISA was used to detect FFA content in HMCs cells; C: enzymatic method
was used to detect TG content in HK2 cells; D: ELISA was used to detect FFA content in HK2 cells. *P<0.05, **P<0.01 compared with Control group;
#P<0.01 compared with NC siRNA group.

E2 CD36RFIARTKMEFRIB T SHMATGRFFAN S £

Fig.2 TG and FFA levels in renal cells under inflammatory conditions with low expression of CD36

HMCs JCHK241 i HROSHY R 05 B 35 1 |(P<0.05, 3 {5}
Kl4). T4CD36MZFRE N2 G, &0 F 5 & IR, AR 25 & {iE(metabolic syndrome, MS)
ROSHIMRNAZIE S =433 1 #1H(P<0.05, El4). BN g A 5 e AT AR A R 1Y) — S 1 R 2=, A i 9T 4R
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A: qRT-PCRAGIMHMCsH g - GRP78HImRNA KA &; B: qRT-PCRAGMIHMCs4H il HIREIFJmRNAZKIA &; C: qRT-PCREGMIHK 24 ffd H GRP78
MmRNA 1L 5 D: qRT-PCRAGIIHK 21 i 1 /RET FFJmRNA KL § . #*P<0.01, 5 ControlZH FLEL; P<0.01, 5NC siRNAZH FLAL.
A: qRT-PCR was used to detect GRP78 mRNA expression level in HMCs cells; B: qRT-PCR was used to detect /RE] mRNA expression level in HMCs
cells; C: qRT-PCR was used to detect GRP78 mRNA expression level in HK2 cells; D: qRT-PCR was used to detect JRE/ mRNA expression level in
HK2 cells. **P<0.01 compared with Control group; “P<0.01 compared with NC siRNA group.

B3 CD36{RFIAR XN E TR T B AEAMGRP78 R IRE-IHImRNARIL E

Fig.3 GRP78 and IRE-1 mRNA expression levels in renal cells under inflammatory conditions with low expression of CD36
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A: DCFH-DA#S JIIHMCs 4l HROS 7 f; B: DCFH-DARE JIHK 240 il FROS 75 & *#P<0.01, 55 ControlZH ELEE; #P<0.01, 5NC siRNAZL
HeAL .
A: DCFH-DA was used to detect ROS level in HMCs cells; B: DCFH-DA was used to detect ROS level in HK2 cells. **P<0.01 compared with Control
group; “P<0.01 compared with NC siRNA group.

El4 CD36RFARTRMEFRIH T EREABROSEE

Fig.4 ROS levels in renal cells under inflammatory conditions with low expression of CD36
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