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Effect of serum of end stage renal disease patients undergoing different types of blood purification on ABCA1

expression in macrophages
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[ Abstract] Objective To observe the effect of serum of end stage renal disease patients undergoing maintenance
hemodialysis (MHD) on the expression of ATP-binding cassette transporter A1 (ABCA1) in macrophages, and to study the
interventional effects of different types of blood purification on the effect of serum. Methods Totally 40 MHD patients were
divided into hemodialysis (HD) group (n=23) and hemodiafiltration (HDF) group (n=17), and 23 healthy people were taken
as controls. THP-1 macrophages were incubated with sera of subjects from each group. The serum lipid profiles and hs-CRP
were measured by automatic biochemical analyzer. The serum levels of TNF-a, monocyte chemotactic protein 1 (MCP-1) and
11.-6 were measured by ELISA. The mRNA expression of ABCA1 in macrophage was examined by RT-PCR. Western blotting
analysis was used to measure protein expression of ABCA1,STAT3 and p-STAT3 in THP-1 macrophages. Results The levels
of high-density lipoprotein cholesterol (HDL-c) and apolipoproteinA [ (ApoA-1 ) in patients with end stage renal disease were
significantly lower, and those of hs-CPR, TNF-a, MCP-1,and IL.-6 were significantly higher than those in healthy group (P<C
0. 05). The expressions of ABCA1, STAT3 and p-STAT3 in macrophages were not significantly different before treatment with
HD and HDF, but the levels of ABCA1 in HD group and HDF group were significantly lower than those in healthy control
group (P<C0.05). The levels of ABCA1, STAT3 and p-STAT3 were not significantly changed before and after treatment in HD
group. In contrast, the levels of ABCA1, STAT3 and p-STAT3 were significantly increased after treatment in HDF group(P<C
0. 05). Conclusion HDF is more potent than HD in up-regulating ABCA1 in macrophages of MHD patients, enhancing its anti-
inflammation and inducing cholesterol efflux, and the mechanism might be related to the activation of STAT3 signaling

pathway.
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1.1 Azt sk 2011 48 7 A & 2012 4E 3 A
T F B ML T 5 b o0 AT I R R R 40 1L 5 21
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W 3~72 A~ H et El 27 A~ H L FE 30+ 16) 4
Ho JERE . B /NERE 2 23 6, & 1B 12
], 1) Jo 1 B i 2 9], 22 S 2 ), BE LR S e 1 o,
JT A PR EEAE BB IR A 25 B B IR AR 4 2 K/DOQI
BRAVZWRHE" 2 W8 ESRDCE = 38) , HEBR
PR R AR R | Bl P AR R B B g i MR R
i o ARG AN R il ¥ Ak =43 Sy i3 A (HD) 41
FIL Y% 385 M7 98 5 (HDF) 41, 2o HD 4 23 #], B
13,4 10 B, SE344F IS (61 14) &, 45 W L T35 BT st
[B] 4.5 h,2~3 W/JH R FH R ORUBEE A 245 (2% A% 0
F7THPS) R HE AL 1. 6 m®, LK & 200~ 260 ml/
min; HDF 41 17 i, 5 8 #i. % 9 B, ¥4 % (59 +
13) % BT 2 WOMRE B S 1 ORIV 3 A i
BIR 5~ 6 h, ok i dE RIS B g (DL )
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ml/min, FrA 8F Y — M E B g R 8k
Gy FIFRBUEE, WL AR RN O AT LR RN R
FE(Kt/ V) Z 5 LG L, Dy 3% 18 R X i 2%
23 B, 55 10 B, Zc 13 ] P B4R (609 % . A
FEARAFWE SRS AN R B S PR S B R e 2% 5
St

1.2 hgikfEfhFhs& IMNBAEBERESE
# kI 5 ml, HD 1 HDF 203 51 T8 97 I 44 A F1 3R
SPSE R RET KN 5 ml, RIMLFH 2 ml b4
A fg LA & hs-CRP; 3 ml Ifil b5 A % i3 & & 30 min
Ji .1 780X g 8.0 15 min, B2 L7 EP & >3 )5
F—80C &M,

1.3 hpgfq Xz B-Faa RHALAELST
A 1 Big 5 AR B C g 2 (hs-CPR) 7KK 5 2k H
A TNF-o.MCP-1 #il 1L-6 ELISA &3] & (4t 51 U 1E
1A R A BR 2 /) Al i 7 TNF-o, MCP-1 #il
T11-6 V& &, ™ 4 4% B0 B B 1 .

1.4 THP-1 RE%mitsifFSFArma KA
FARZANAE THP-1 40 Mtk O = RL 2% Be b i 40 %)
PRV & 10 % R4 L7 (Gibeo A R L1 % 4 5 &
B RPMI 1640 # 3% (Gibeo 24 &) H1,37°C. 5%
CO AN FE . Big5 2~4 AR5 W M 40 M 2, 2
O WA A L L R TR AR I Dy 5 <10 HE R T 6
em FEFR LA, A2k Bl 100 ng/ml (4 19 3 Fg
(PMA;Sigma 2~ A, 5% 72 h, 5346 58 B W 4 i H
FIEEescs, ¥ THP-1 U5 040 56 FH TG 1 v 1)
RPMI 1640 K5 F# Wi 78 37°C .5 % CO, M A N RE 9% 24 h
iz A KA, 5 % B4, HD 37 /. J5 41,
HDF A7 100 L J5 41, 53 5000 A R 9 X6f i 25 ol i 2
g I8 3%, ME R E N 10% .,

1.5 RT-PCR # @ THP-1 /& E "% @ J. ABCA1
mRNA &% KM RT-PCRik# & (TaKaRa).,
RNA #£BGR 7 (RNAiso plus) 2 B4 & RNA, 2
sk cDNA, 51¥F %1% . ABCA1 LiiF 5'-TTC
GTG AGT GGT CCT CCT TAC-3', Fiif 5'-TCA
GGG TCT CTT TCT TCA ACC G-3', /=¥ K &
262 bp;B-actin L 5'-GAC CCA GAT CAT GTT
TGA GCC-3', Fiif 5'-ATC TCC TTC TGC ATC
CTG TCG-3', =¥ K J& 595 bp, PCR ¥ 14 5 1.
95°C Fil 28 ¥ 5 min; 95°C 30 s.58°C (ABCA1) 1§
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60°C (Bractin)30 s,72°C 45 s.35 MEH; 72°C 7 4r
ZEAR 10 min, 3G =W 1. 5 %0 3R BE BE R H Uk
J&i »Quantity one #E A 5 BT R G2 i AT U 50 BT .
ABCAL Mt %A & ABCAL 5 B-actin 44 K &
HZHFER,

1.6 FZaRepEkten THP-1 R E 4 4 i AB-
CA1.STAT3 #= p-STAT3 & & &k HREL0E S
BEJEH BCA B EHEHWE, B 50 pg BEH
#EAT 6% (ABCA1) 8L 10% (STATS, p-STAT3, -
actin) SDS-PAGE, HL#: % PVDF %, 5% M g 4 05
B 4y S A — ¥t CRUER 5B ABCAL $i ik B
Abcam 73 A, L FERE STAS3 B p-STATS Hi ikl
F Cell Signaling Technology /A #]) ,4°C i B, Y,
AR i E AL W) B CHRP) bR 10 19 5t (BB 9
BEARAERAED,ZRPFFE 1 h, VB, ECL &I 1
min, B P E R, B EF, Quantity one Bt IK

AR T R G M A5 LLH B4 5 practin 44
JREEAE Z LEAE R H R 2R A X Rk i,

1.7 %it$am R SPSS 19. 0 8ok 17 Bk
SN TR s TR, Z 4R R A one-
way ANOVA K46, W L3R T Tukey K258, &
557K (a) K 0. 05,

2 & B

2.1 BrRAEAEKREAL X4 HD 4 M HDF
AEPE RN B AR e 25 G2 8 . HD 4l
Ml HDF 20 & & & #r i . IR R A (BUN) | 1fi L &
(Scr) . W 4 J& (SBP) ., #F ik J& (DBP) . Ifil £ #& 17
(Hb) \Kt/V 22 7% 4 it & X . {H BUN, Scr, SBP
A1 DBP 175 T4 R4, Hb I8 T X3 B4, 22 3 A it
X (P<<0.01),
W1,

x1 MANK—KIERETH

Tab 1 Clinical data of research subjects
Male/female n/n 10/13 13/10 8/9
Age(year) 60+9 61+14 59413
Dialytic duration ¢/month - 28+16 32+16
SBP p/mmHg 110+8.5 145422~ 148417~
DBP p/mmHg 70£7.2 86+13"* 81+10*~
BUN ¢/(mmol « L™1) 5.1+1.3 23.36410.3** 23.3148.49"*
Scr ¢/ (pmmol « L™1) 65.2+8.6 756.64131.8" " 862.14+161.0" *
Hb /(g L D] 121+13 8624 80+25" "
Kt/V - 1.3340.95 1.3840.79

HD. Hemodialysis; HDF: Hemodiafiltration; SBP. Systolic blood pressure; DBP: Diastolic blood pressure; BUN: Blood urea nitrogen; Scr:

Serum creatinine; Hb: Hemoglobin; * * P<C0. 01 vs control group. 1 mmHg=0. 133 kPa, Kt/V. Intradialytic urea-reduction ratio

2.2 R ik A4 X & fi5 A B TNF-o, MCP-
1.1IL-6 #= hs-CRP # %+ HD Ml HDF W4l &
SR [ CTC) AR % B2 AR 2 1 IE [ (LDL-o) 2 i
#H B(apoB) 5 X HATH L 22 R LG it % & X
(P>0.05) ; AL R =B H M (TG) JRHE H a[ LP
(a)].hs-CRP, TNF-o ., HL4% 40 Jifd j# 1k 2 11 1 (MCP-
1)1 TL-6 A% B3 =5 (P<<0. 05) s AL B & = %
JE NG 25 1 IE [ B2 (HDL-c) . ApoA- T %%t B8 41 % I
(P<<0.05), ¥AJ7 A, HD Al HDF P41 8 # TC,
TG, HDL-c, LDL-c, LP (Ca)., ApoA-1 . apoB, hs-
CRP,TNF-q, MCP-1,1L-6 2 F# L4 i 2 5 X
(P>>0.05) ,HD 4B FIRI7 AT J5 b, iR 4% i 4E
Fr2ZE RIS E X, HDF 897)5 5 HDF 1477 /i

DI HD J M kb, i % hs-CRP, TNF-o,MCP-1,1L-
6 FF, HDL-c Ml ApoA-T Fti, %% HA Git¥
B (P<0.05), WFE2,

2.3 AR ARG X EE o F THP-1 R Ev%
m e, ABCA1 &k 8% HD.HDF W4 B &R
SFRT I 43 90 F B A9 THP-1 8 B W40 g ABCA1
mRNA Rk 2 5 TG 1124 & S H IR T X 4
(P<<0.05), HDIRYF TG ABCA1 mRNA 2 5%
i1t 2 & X, HDF {7 J5 ABCAl mRNA & F
HDF {67 R M HD G975 . 2 R HA S X
(P<<0.05), WL 1, 4l ABCA1 & [ 3R ik &
Al mRNA —%, LA 2,

2.4 RR AR AT X EH b F s THP-1 R B
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L STAT3.p-STAT3 o ke Hw  XHIRA
HD & 7 ®i LA & HDF 8 J7 B Il 35 2> B F 9 19
THP-1 JEE W40 il STAT3.p-STAT3 EHERTL

STAT3.p-STAT3 EHE R E&ZIT¥E X, M
HDF & 97 J5 5 HDF & J7 87 A1 b STATS. p-
STAT3 EHFEIL LT (P<C0.05), WK 3, #xr

it 2 X, HD #&JF /a5 HD & J7 i M I

HDF /97 G B WA STATS B IE .
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Tab 2 Comparison of lipoprotein and inflammation factor between end stage renal disease patients and healthy controls

Tt
Control group HD group (n=23) HDF group (n=17)
Index e

(n=23) pre-HD post-HD pre-HD post-HD
TC cp/(mmol « L™1) 4.27+1.28 4.18+1.22 4.224+1.15 4.154+1.02 4.19+1.23
TG cp/(mmol « L™1) 1.23£0.45 1.7940.84" 1.82£0.73" 1.7840.61" 1.79£0.48"
HDL-c ¢g/(mmol « L™1) 1.35%£0.23 1.13£0.19" 1.13+0.23* 1.09+0.17" 1.23+0.19* 24
LDL- ¢ cg/(mmol « L™ 2.5240.84 2.31£0.61 2.184+0.72 2.2440.91 2.33+1.12
LP(a) pn//(mg <L 120491 5844386 5994409 569+438" 513376
ApoA-T ps/(g+L™1) 1.43£0.16 1.03=£0.13" 1.08£0.13" 1.0340.21" 1.2240.11+~4
apoB pp/(g - L™1) 0.87=20. 14 0.72%0.32 0.75%0. 14 0.7240.23 0.6920. 15
hs-CRP pg/(mg « L™ 0.204+0.12 9.96+8.51" 9.5147.97" 9.924+6.31" 4.17+3.67 A
TNF-a pn/(pg * ml™ 1) 40, 18+20. 66 99.46423.62" 102.43429.43" 100. 01420, 64~ 77.68420.49 /A
MCP-1 pp/(pg » ml™ 1) 50.8349.78 110.61418. 72" 122.58+£17. 41" 117.01433.21" 82.60+£22.26" 24
IL-6 ps/(pg + ml™ 1) 47.12£6.99 139. 74428, 24~ 147.48428. 28~ 136.96426.30" 93.68+17. 2524

HD: Hemodialysis; HDF. Hemodiafiltration; TC: Total cholesterol; TG: Total glycerin; HDL-c:

High-density lipoprotein cholesterol;

LDL-c: Low-density lipoprotein cholesterol; hs-CRP: High-sensitivity C-reactive protein. * P<C0.05, ** P<C0. 01 vs the control group; & P<C

0. 05 vs pre-HDF; A P<C0. 05 vs post-HD
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RT-PCR analysis of ABCA1 mRNA expression in serum-treated THP-1 macrophages in each group
P<20. 05 vs control group; £ P<Z0. 05 vs pre-HDF; 4 P<Z0. 05 vs post-HD. n=17(pre- and post-HDF group) , n=23(other 3 groups), r=+s
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Fig 2 ABCALI protein expression in serum-treated THP-1 macrophages in each group

* P<C0. 05 vs control group; & P<C0. 05 vs pre-HDF; 4 P<C0. 05 vs post-HD. n=17(pre- and post-HDF group) , n=23(other 3 groups), r=ts
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Fig 3 Expression of STAT3 and p-STAT3 protein in serum-treated THP-1 macrophages in each group

*P<20.05 vs pre-HDF. n=17(pre- and post-HDF group) , n=23(other 3 groups), r+s
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[L# . ABCA1 B mRNA 5&EARBHFE. MK
AL AR YT BT S X B AH H L B WE 4 I8 STATS ., p-
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FEE HD 36 97 50 J5 B 7 % 5E 7 hs-CRP,
TNF-o . MCP-1,1L-6 2% 5% 4 it % & X, i HDF
RTS8 HDF 3697 1 L & HD 3697 )5 R6E R+ 1
R, @R AR RN T — AN IR R A &
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K&, HDF 97 fie L J# B BE 4 il ABCAL. 7%
JAK/STATS {5538 F% , 2 #F R AE B B i, it ok
W5 T RAE K T X ABCAL #4075 T, 4 HC AR
HEAR R R G L BT R B AR R HG iR, B O BT AS
EH.

i LTk, MHD B E RN MR IERE S HE
WEANML ABCAL T i, #E1Mff ApoA- T F& . W >
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4 FEEHR
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