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Hi: SHEIEEEA (APOA)E R B A5 & B (HDL) BT & i) 5 4 i AT B IR R B %
F(PSTRYMIKSME . J5i%: BB ME#E20134E2 A £2022F1 A LR FE—BER KW BA SLERBIEH
FTIEREZENT B E AR KR BOENT BE 1086 8B T &, 1RIEEE RELEN R LRD /P AR
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tbi B EENT3 A 5i&24 AR D/P{E. D/DOME. HBIBE XM AE/KFKZRLL, +EAAPOA. AAPOB.
AAPOA/HDL. AAPOB/HDLfE, 537 & HEEZEAL S5 E#FAD/P. AD/DO. iBIEETIFH M. &5E:
REEHEE%EHEF MBEHDL. LDL. APOB. APOA. APOB/HDL. APOA/APOB. #IE/KF ik
ZRELGHEE X (Bp > 0.05), MEEGHEED/DORMBEAPOA/HDLA LT KiEEZH, ZRE4
HEEN(p < 0.01). BHE—PRFEBERRR IR, EFEF3AMEFT12ZAN, [KFZHMFEAPOA,
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Abstract

Objective: To analyze the correlation between the proportion of Apolipoprotein A (APOA) in
High-Density Lipoprotein (HDL) and the peritoneal solute transport rate (PSTR) in maintenance
peritoneal dialysis patients. Methodology: A retrospective study was conducted on 108 patients on
peritoneal dialysis catheterization admitted to a provincial hospital affiliated with Shandong First
Medical University between February 2013 and January 2022. According to the peritoneal balance
experiment D/P of patients with peritoneal dialysis, they were divided into high transport group
and low transport group, and compare the blood lipid level, D/D0 and ultrafiltration of the two
groups. For 52 patients with peritoneal dialysis time > 24 months, compare the changes of D/P
value, D/DO value, ultrafiltration volume and blood lipid level between 3 months and 24 months
of dialysis, calculate AAPOA, AAPOB, AAPOA/HDL, AAPOB/HDL values, and analyze the correla-
tion between the changes of various values and the changes of AD/P, AD/DO, and ultrafiltration
volume. Result: There was no significant difference in the levels of serum HDL, LDL, APOB, APOA,
APOB/HDL, APOA/APOB and ultrafiltration between the low transport group and the high trans-
port group (all p > 0.05), while the levels of D/D0 and serum APOA/HDL in the high transport
group were lower than those in the low transport group (p < 0.01). Further analysis of dialysis age
showed that the serum APOA, APOA/HDL and ultrafiltration volume levels in the low transport
group were higher than those in the high transport group at 3 months and 12 months of dialysis.
The comparison of the results before and after results showed that the levels of serum APOA,
APOA/HDL and ultrafiltration volume at 3 months of dialysis were higher than those at 24 months
of dialysis, and the AAPOA/HDL values at 3 months and 24 months of dialysis were negatively
correlated with AD/P values (r = -0.77, p < 0.01), and positively correlated with AD/DO0 values (r =
0.35, p < 0.05), that is, the proportion of APOA in HDL was low, the patients’ D/P values were high,
the D/DO values were low, and the peritoneal solute transport rate increased. Conclusion: The
proportion of serum APOA in HDL of maintenance peritoneal dialysis patients is correlated with
the peritoneal solute transport rate of patients, suggesting that APOA is a protective factor of pe-
ritoneal transport function in PD patients.
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ACFFFE S IR AR A (HDL) KPR 3o (A1, I i S o th A2 51 A ARt LS 328 o i 3 3 1)
FEREZ —, WITER[6]ETERLL A HEE(TC). TG /K T LR 4, 1 HDL /KT8] B4
TSR A, FIEEA A (APOA)ZIMNIK HDL F I FEE AN . A WIEH[7]1K APOA 5 PD J&J7
BT R BRI, A5G R SA R HAT M E . T IR TEIVR, A8 5T LA
YERFPEREIEIE T B NE AN R, BRI EIE SR T A 16 % 5 f5 5 B BT & E Bl (APOAVHDL) 5 4 51 AR
L5 AT B3 RS T e I8 TR AR R &R

2. AMERE
2.1 —RRFER

[l IR EL 2013 4F 2 H & 2022 4 1 AR LR —ERHR 2 M B A S B B N R B I8 IRE A T
G PD A 77 1 B3 3 108 H1.

2.2. INFR

1) Fit >18 ¥ 2) BEHENLKMER, B/AEKIELE <15 mi/min, FREETEBENEEAR, 4
FRYERGE KT 30 K 3) B/0F 1 R(EENT B G 1 A A KULL) BT K& AR IS0 S 4T IR 7
iSOG, 4) 2 A B B (AT R A B B R AR PR G St E i (e 4% 5 . SWYX: NO.2022-418]).
Rt BB BT ARUE R 5 NN AT 5L

2.3. HERRARE

1) 1&g 55t; 2) BREMEARE G sGE T IR A R BRIy 3) BRAEAT B A S2; 4) BEAERRSZ 10
WOEHTISIE] >3 4N 5 5) BRAE BUIRSN DKk AE A A R CoE 0 sl 48 CT el RS kAL s 6) Cona it
re B ILAE 525 7) SRS D R RORH S AP s B I A {6 P B 2 R i s 8) W TR AR FER 254 9) A
S YL L™ EATIIRES: 5 10) A IFUEARBCRIEMR; 11) ERTFTAT 3 N H W2 iiG )T Mg I R 4
WA 12) IR RS2 S .

24. A%

T N 2H R R T R (A P A, A e VR 20 1.5%5K 2.5%, 3EAT FR B AN BMR IR IGZE AT, 2000
ml/ix, 4RAT 3~5 8855 Hk.

2.5. 44K MERIEFR

1) MM IZ KA — o NUE: SiRia2H{4 h i (& A/ i 2% LEFE (D/P) 0.82~1.03; 4 h/Oh iZ#)T
% & B FE (D/DO):  0.12~0.26}. 1 T4 41(D/P 0.65~0.81; D/DO: 0.27~0.38). ik T4z 4 (D/P
0.5~0.64; D/DO0: 0.39~0.49) ik %1z 2 (D/P 0.34~0.49; D/DO: 0.50~0.61), R4 PET {H 0.65 ¥ 108 i #F 57 %}
ST HERENT B R MESENT 1 H . 3 H. 12 8L 24 /AN IR R0 46E TR I8 I P 7 52 56 245 B (3L 296 1R) 70 A
REIEHA, WERZ GO ERESER, OGS %EEEAMHDL). K%EEEALDL). H
1 B (APOB). # &1 A (APOA). APOA/HDL. APOB/HDL. APOA/APOB %455, 2) M ikt
52 G EENTI ] > 24 H HidEitr 3. 24 A347 R ERge i B, AT Bk [RIRE D7k 0 #2453
Tt B N m e AR e 4, AN L s is RVIR L s 40 &35 DIP i D/DO fH. #B 38 & K i fig
AP ZE S IR AN R A e W 20 5838 2 () L ig /K~F-. D/P {. D/DO fH. MR ZR: THE M4
FEMTIS B S AR K 2548, Bl AAPOA. AAPOB. AAPOA/HDL. AAPOB/HDL 1, J3H7 & it As
th 5 84 AD/P. AD/DO. A FBIERAIAHE .
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2.6. GiitFEAE

NH SPSS 22.0 GLil B AF#EAT M. IESDAANITHEREIUX £ s FRox, AR HBCRAHOIAEA t
8 B AEAS € A0 s T BT} LA b Al LR o A R 70 R A Pearson ELZGAR 5734 - XU p < 0.05

NERB G FE L.
3. &R
3.1 —HAERFIGR ER S

AT IENIE PD &35 108 61, Y NI FE LI 1. Horb 5314 66 1, Lot 42 ] : 554 18~80 (49.44 + 16.36)
%, BEHTHE 1~48 (23.41 £ 24.82) A, JR KRR B RS INERBR 56 151(52%), ¥R S 8 #1(7%),

e L B9 32 1511(30%), LA iR & 12 #1(11%), HARILE 1.

Table 1. General information of selected patients

FT L NEBE-MRER

—RHE FHE + Az
IR (D) 49.44 + 16.36
FEHTEF AN () 23.41+24.82
T30 (61190)
5 66 (61%)
B 42 (39%)
JE BB (51%)
EIEAERNERE PN 56 (52%)
B PR 15 95 8 (7%)
[N A =R 32 (30%)
HoAth 12 (11%)
BMI (Kg/m?) 223+4.1
TG (mmol/l) 1.73+0.24
TC (mmol/l) 4.76 +0.34
HDL (mmol/l) 1.20 +0.06
LDL (mmol/l) 2.96 +0.23
APOA (g/l) 1.07 +0.56
APOB (g/l) 1.06 +0.09
ALB (g/l) 35.86 + 0.91
Cr (umol/l) 937.22 + 65.59
eGFR/(mL/min) 6.80 £ 2.46
KtV 2.09 £0.62
SR (ml) 1643.89 + 876.86

E: TG: Hh=H4; TC: LJH[EE; HDL: =% ENE&EE; LDL: KEEBEA; APOA: #HJEHEE A; APOB:

e E B; ALB: IMiEEMEE; Cr: MULEF: eGFR: 'B/NRiEid %,

KtV: BIRERIEMRIEEL
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o JIES BRI 20 fik A A Ak

'

BAANET T E (n = 108)

HEBRAEA OB (R IR 1561, BRI R
G N E | HIEEB, WA R B KR R A

AIGUEITRISH], TSR 2. )

81,

!

PDAAEYT 1 H B LA EAT ISP 5e 5 (n = 296)

HRAE B R IR B D/P 45 ok Nk JR 3 70 24

!

REi2 4 (D/P 0.34~0.64)

Figure 1. Flow chart of selected patients
1 NEEBERIEZE

l

R IBH(D/P 0.65~1.03)

32 B¥BHSR¥EEAZEMERERKXTE. D/ID0 RBERELLE

X LU 4H. 28 3 B A S I T KT O 2 57, 45 R B P 2H B2 3% 1% HDL.LDL.APOB.APOA.APOB/HDL .
APOA/APOB 7KV S i B b 22 T G it 2% 5 L (3 p > 0.05), mi’%ic2H &35 D/DO A IfiliF APOA/HDL

KPR TR IEH, ERAGIHEE X (p

<0.01). W% 2.

Table 2. Comparison of serum lipoprotein level, D/D0 and ultrafiltration volume between high transport group and low

transport group (X +5)

%2 BEEESREEENERESKTE, DD RBRRLE(RX +9)

21531 /N HDL (mmol/l)  LDL (mmol/l) APOA (g/l) APOB (g/l) APOA/HDL
fk#Eizdl 124 1.41+0.84 2.74+0.70 1.11+0.34 0.96 +0.28 0.90 +0.19
S| 172 1.37+£0.47 2.80+£0.71 1.06 +0.19 0.95+0.36 0.82+0.12
gt a(t) -1.00 0.97 -1.25 -0.66 -3.24

p 1E 0.32 0.34 0.22 0.51 <0.001

#7) A APOB/HDL APOA/APOB D/DO e e (mL)
izl 124 0.77 £0.29 1.19+0.38 0.47 £0.23 829.09 + 432.62
miEiaA 172 0.74 £0.29 1.18 £0.32 0.36 +0.12 707.24 + 493.48
Giit (Y -1.39 -1.22 -5.63 -0.59

p1E 0.17 0.23 <0.001 0.53

3: DIDO: 4 /NENTRAEEES 0 MBI w B LU AE ;P2 EEACR IO AR AR A5G

3.3. AREIEMREIEFREZER. D/DO

RBEEKFELR

Bl & BT K, (RALIS A L BRIk D, 565 B3 MG I T R 10 Fe ia 764k . 40N ELIRAIR
HAn N e s 3% HDL. LDL. APOB. APOA. APOA/HDL. APOB/HDL. APOA/APOB. D/P.
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D/DO Jia e &K I 2R, KIAIFE R PRz 4 0E APOA. APOA/HDL /K1 T mfticH B,
HiEia 4l DIDO MR TREsl, HERBTLSH2EE L (p>0.05), W% 3.

Table 3. Comparison of serum lipoprotein, D/DO0 and ultrafiltration volume at different dialysis ages (X )
= 3 ARIEMEARTIEREE R, D/ID0 RiBiEEKFLE(X +59)

21 5 15115 HDL LDL APOA APOB D/P
3HAH
izl 30 1.28 +0.48 2.83+0.71 1.14 +0.30 0.95 + 0.24 0.59 + 0.59
mikiEA 22 14+04 3.22+0.92 1.14+0.26 1.13+0.4 0.81+0.13
Guit (/P 0.65/0.53 1.18/0.25 -0.03/0.98 1.27/0.23 5.00/0.00
24 A
Kz 25 1.33+0.82 2.81+0.86 1.14 +0.52 0.91+0.29 0.58 +0.05
Szt 27 1.37+£0.67 2.65+0.60 1.07+0.3 0.89£0.21 0.8+0.14
Giit ' (/P 0.17/0.87 —0.64/0.52 —0.49/0.63 -0.30/0.77 6.37/0.00
21 5 1%  APOA/HDL  APOB/HDL  APOA/APOB R D/DO
3HA
izl 30 0.95 +0.35 0.80 +0.24 1.24+0.28 762.58 + 646  0.48 +0.07
miEiE A 22 0.84+0.1 0.84+0.3 1.12+043  655.07+529.84 0.34+0.16
GiitE(t)/P -1.37/0.19 0.36/0.72 —0.82/0.42 —0.11/0.67 —2.33/0.03
24 A
izl 25 0.92+0.2 0.82 +0.38 1.33+0.53  741.26 +604.07  0.46 = 0.06
Rt 27 0.84 £0.16 0.74 £0.25 1.24+0.37  516.09+532.62 0.34%0.07
Giit & (t)/P —1.45/0.16 —0.75/0.46 —0.60/0.55 —0.19/0.69 —5.55/0.00

H: DIP: A/NENTCS MRS AR ARG mieia 0 UECR IS REA tiG .

3.4. iE#r 3 AR 5% 24 BRMERER. D/D0 KiBiEEKFELE

LA AR FEIET K P 4H % 2 ) HDL. LDL. APOA. APOA/HDL. APOB/HDL. APOA/APOB
BIEREAKFZES, &3 HS5&EN 24 AR IIEREE A/KF AEIERE N Z R TG4 2 L(p > 0.05).
HinZ 4 fix, H£3EEW 3 ARG APOA. APOA/MDL /K445 T &M 24 AR,

Table 4. Comparison of serum lipoprotein, D/DO0 and ultrafiltration volume at 3 months and 24 months of dialysis (X %)

& 4. B4 3 BRI 54T 24 ARMERRER . D/D0 RiEBIEEKFLLI(X +5)

2H 51 %5 HDL LDL APOA APOB DIP
3AA 52 1.33+0.45 34081 1.14+0.28 1.02 +0.32 0.68 +0.14
24 A4 52 1.35+0.74 2.72+0.73 1.1+04 0.9+0.25 0.7+0.11
ZEAH 0.02 +0.70 -0.28 +0.75 —0.04 +0.26 -0.12 +0.37 0.02 +0.19
giit- & ()P 0.88/0.38 0.1/0.92 1.84/0.07 1.02/0.32 1.34/0.18
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415 R APOA/HDL APOB/HDL APOA/APOB e D/DO
3 AU 52 0.9+0.21 0.81+0.26 1.19+0.35 708.83+587.92  0.41+0.12
24 AH 52 0.88+0.18 0.77+0.32 1.28 +0.45 628.68 +568.35  0.40 +0.07
ZH -0.02+0.21 -0.04 £0.31 0.09 + .51 —-80.16 +602.14  —0.01+0.11
it s (t)/P 1.82/0.09 0.92/0.37 1.19/0.28 0.76/0.42 1.15/0.27

e ANFIN 2 23 AR AT LU BER FTBCRTREAS € K5

3.5. &7 3 AR SiEH 24 ARBERMRSEEZENS D/P. D/D0 RiBiEETLHIEXKR

BT 24 A 5iENT 3 H 3 Z Mk R 5 A & D/P. D/DO. EJER 1 Z{E(AAPOA. AAPOB,
AAPOA/HDL. AAPOB/HDL. AD/P. AD/DO. A iEyEf), H BRI & a2 S D/P. D/DO. i
B R, 4R ER AAPOA. AAPOB. AAPOB/HDL 5 AD/P. AD/DO. A IR H] S AH
J(p > 0.05), AAPOA/HDL {5 AD/P {8 &£ ikl 5%(r =-0.77, p < 0.01), AAPOA/HDL & 5 AD/DO { £ 1E
A (r =0.35, p<0.05), AAPOA/HDL {65 A @IEE(EILHEAHL(p > 0.05). W& 5. K 2.

AAPOA/HDL 5 AD/PAH 4. AAPOA/HDL 5 AD/DOAR &

-1.0

AAPOA/HDL R*=0.13 o 02-®
R2=0.39 -0.4 - P<0.05
P <0.01 0.3~

Figure 2. GraphPad prism 8 was used to make the correlation analysis chart of AAPOA/HDL and AD/P, AD/DO
[ 2. FZF GraphPad Prism 8 #l{f AAPOA/HDL 5 AD/P\ AD/DO #8%X 43 #[E

Table 5. Correlation between the change of lipid composition ratio and the change of D/P value, D/D0 and ultrafiltration
volume at 24 months and 3 months of dialysis

= 5. B4 24 AR 51EM 3 AR LLET LS D/P . D/D0 KiBiEEL aItEX M

AD/P AD/DO A FEJEE
X A=t
r g pfE r {8 pfE r g pfE
AAPOA -0.03 0.8 0.25 0.23 -0.19 0.33
AAPOB -0.11 0.59 -0.17 0.34 0.09 0.68
AAPOA/HDL -0.62 <0.01 0.36 0.02 0.21 0.19
AAPOB/HDL -0.09 0.6 0.25 0.19 -0.05 0.72

¥ A TR A Pearson H.2GAH KL HT .
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4. 71ig

ITAER, &KW (End-Stage Renal Disease, ESRD) A% K iZ4E L7, ™ H B NJsfd . HAl,
RATHF BT ESRD 7714 MLBGE HT (Hemodialysis, HD). 3% #7 (Peritoneal Dialysis, PD)F1'E i
Boft, mTEBMENEREGHR, PD M HD 2B EEER 7. 5 HD #Hlk, PD G EEKENT
PBRAEREXS AT T DASE AP M ORAT TR ThRe s B LV 1 2 993 DA Sk N AT I R 08 4 45 B8 47 1) LB A A7
AR AT[8], (ESE NGB AT B KRR 88 T AR A B R @ A o] 51 RS R TR A R Th e R A= AR 4k, Bl
FEATI (A AE K, I B 58V I A 3G I i KGR B IR D, e BB IE R, A AR H PD VRYT[9]
[10] T BH f e 30 2R UL FR) i A B3 P LIRS T Ty FE R AR B A G 15t 8« %4 PD YT IS (3 B

I /N 431 7 635 33 22 (Peritoneal Solute Transport and Inflammation, PSTR)/& 3 %2 () [l I 1 BE A
fabr, BE AT G FERRIG(PET)R A E . PET &5 R LT 4 h i (@& M i/ ifn 2% LEFE (D/P) 4 h/Oh
375 TR 26T FEAR B (D/DO)Y AT 4 h IR B B o UG B v i o S ITB IR A, - R B 5 M0 o 2 W AR P2 22, s
e Th RS . FEREAERTFErh, R SRS PD B AL T2 PD AR SR i — AN HE s H B A ST
SER R 2R [2] 0 JE RV o ) 38 D) e 32 1 22 A BRI IR 3% ) s e, G w208 I B TR AR T 5 1
FEREK, HAEME LS BIEEA SOENT AR B8, AR aE R, WS BN TS R
BN, R [11] [12]. BEFLRIR PSTR HN5 53 4ORERASH DG, BT IL-6 W fERHE PD 42Kt
A (38 i 38 o, A2 PSTR Fhrma i a7, 5 2 1 J00 B8 7 [13] 0 AR N AMAERUERA,  IL-18 B TNF-o f1Id 3%
AT DAS S IV AR R 3 B2 1 G N AEE JE D RE PG [14] [15]. Ub4h, m¥%iz PD B3 HAL MBI AS
MIEIRER &, mitiadgitE & C KIiEHE ALY EALEE(SOD)K TRFLiz4, W (MDA)X C-x
2 1 (CRP) s TIRILIZ 20 [16] . W FUiE R RN = i i RS SR B E. IR AOE R IEAHDE, HiME A&
F 2 AUAHICL] [2].

#EEE A (Apolipoprotein A, APOA) &4 i i % FE IR 8 I (HDL) i = B AR R 7y, I R LA 7 Y
ML L 1V, Hdt APOA-I. APOA-IT 7 90%. HfFFEIIESE APOA-I K HARIRE HA BARA P78 . Prédibsh
fE. Liu D [17]RF 732 R R (1 A1 BLUEE D-4F B iE BR & 77 A O TE Pt EOR 2 A N J 543 - 7F Guo Y
(18]I FE H, Mlyb BT S A S 51 R P9 R A PR TR 985E , D-4F JE I PR AIK ROS 977 A U VD I 15
SHYH ML TSR ORE . Navab [19]145 AEW] T APOA 7E B BKSFEREAL I FT A 15 1 . PD B B A7 E
EERREAKCERFICE], ERAMB, i C RMEAMMIEEMHEENA A EASAA)RE, APOA-L,
APOA-II A%, FIHATNIE, E NI APOA 55 FIE 1 i #4515 14 5 5 2 (I 70 i R A T8 .

AR, AR s 4 B 5 APOA/HDL /KK TREEIZ4H, BIRKIL APOA f£ HDL
H BT 7 LA 5 IR o7 2 3 T R A O S FE AR 5 Hh T AR S B 2, I L% At S S5 A 3 H I Ly APOA
APOA/HDL /K-35 TiE M 24 A, HAREs4L iM% APOA. APOA/HDL /K- 2 T4l B,
U 2 R ST R, X AR T AR SRR R D, HREVIIN R, 8 RAEE—wm
Tfrt, JEEEnIE—By REARE, AR U A0 — P, thah, AT A AT I T 4 52 50
M H 24 /N EJEREIT IR, KIS Is HE IR TS A, & 3 AA S TiENT 24 A4, Bk
A2 BT AR—8, HEFLGFE L, XS B EMEZE R K GBS Soa ¢, 20
— . ®Ja, W7 KI AAPOA/HDL {5 AD/P {H 27155, 5 AD/D0 2 IEAMHIE, B IXKIESE APOA
T 1o 5 JE i 6 0 PP B o L A9 5 e R O s A S 3 MRSV I 2 2R 5 £k G, B APOAVHDL LU BRI,
D/P {tiFt75, DIDO A F#AK, & MRS P sl g, X K] APOA £ HDL Jir (5 4153 A2 A 0t T4k
FEREIRThRE R I E AR, IXATRES APOA MR BLa b IE A 2%,
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