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hemodialysis, MHD) & #% 58 10 5 30, 28 08 R A FI A5 B AC S 92wy . 75 3% (el Bk 20 i B Wi B0 R 0 e
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peroxidase, GSH-px) | A RIEIR S LEH M A E 6 (interleukin-6,11-6) | [ 4 il 47 £ 13 (interleukin-13,11L-13) .C <
W 2 H (C-reactionprotein, CRP) . 4 & H (albumin, ALB) . Ifil £I. #& 4 (hemoglobin. Hb) . Ifil 4 il It %5 Chematocrit,
HCT) ].'5 Zh it #8 #% [ JR & %A (blood urea nitrogen, BUN) | JJL if (serum creatinine, SCr) . 32 # ¥k & H (B2
microglobulin, 2-MG) . ¥ /NERJE 3 K (estimated glomerular filtration rate, eGFR) ] R BB I IE M . &R HI7
J& +2 #1 MDA IL-6 .CRP.ALB.Hb . HCT } Ifil £5 /K *F ¥ & % J} & (P <<0. 05) , GSH-px.1L-13 . BUN, SCr. 2-MG,
eGFR R I 85 il e FRK F- 35 10 35 B AIK (P <C0. 05) , HB2EE Ml 41 F IR FE 4Rk ALB.HCT 4k 5 =F 8 21 3% Hr il 41
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Effects of ultra-pure dialysate combined with high flux dialysis on oxidative stress,
microinflammatory state and calcium-phosphorus metabolism in patients
with end-stage renal disease undergoing MHD
ZHANG Jian, YANG Ying-jia, WANG Feng-ping, DING Qi”"
(Department of Nephrology . the Second People’s Hospital of Chengdu City ,
Sichuan Province, Chengdu 610017, China)

[Abstract] Objective To observe and explore the effects of ultra-pure dialysate combined
with high flux dialysis on oxidative stress, microinflammatory state and calcium-phosphorus
metabolism in patients with end-stage renal disease ( ESRD) undergoing maintenance
hemodialysis (MHD). Methods Clinical data of 120 patients with ESRD undergoing MHD who
were treated in our hospital were retrospectively analyzed, and the patients were divided into
ultra-pure dialysate group (n = 60) and non-ultra-pure dialysate group (n = 60) according to
different dialysis methods. The non-ultra-pure dialysate group received conventional dialysate,

and the ultra-pure dialysate group received ultra-pure water + central liquid supply of

[ Wk B #1]2023—05—16

CHE4 50 H 0 A4 BHE IR H (2019 YFS0445)

CAEF A kA (1976 —) 3B, 101 R AR, l&lJll’ﬁﬁiﬁ[&Fﬁ%:
N B BE B 36 B, S 2724+ B R R 2 R

* WAE1EH . E-mail:1733765690@qq.com



« 1400 - WAL BE R R M Mk H12 W

concentrated A solution + B powder cylinder configuration. All patients underwent high flux
dialysis. Serum oxidative stress indicators [ malondialdehyde (MDA), glutathione peroxidase
(GSH-px) ], microinflammatory state [ interleukin-6 (IL-6), interleukin-13 (IL-13), C-reactive
protein (CRP), albumin (ALB), hemoglobin ( Hb), hematocrit (HCT)], renal function
indicators [ blood urea nitrogen (BUN), serum creatinine (SCr), B2 microglobulin (82-MG),
estimated glomerular filtration rate (eGFR) ] and calcium-phosphorus metabolism were compared
between the two groups after treatment. Results After treatment, the levels of MDA, IL-6,
CRP, ALB, Hb, HCT and blood calcium in both groups were significantly increased (P <C0. 05),
while the levels of GSH-px, 1L.-13, BUN, SCr, B82-MG, eGFR, blood phosphorus and calcium-
phosphorus product were significantly decreased (P<C0.05), and the above indicators except
ALB and HCT were significantly different between ultra-pure dialysate group and non-ultra-pure
dialysate group (P<C0.05). Conclusion Ultra-pure dialysate combined with high flux dialysis
can effectively improve the body's oxidative stress response and microinflammatory state, help
stabilize the balance of calcium-phosphorus metabolism and delay the loss of residual kidney

function in patients with ESRD undergoing MHD, and it is worthy of clinical promotion and

application.
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B2 QA B G IR I7 S L = K A 5 5L
I R BN 8 3 2 AR R 1% B 7 2UAS [R)FE 9 A BF 5%
(1) B 3 Ry B 40053 AT V4L (= 60) 1A 8 41135 B TR
Hn=60),2 H—-MWERHBLEEFLGEIT¥EX
(P>0.05), HA M, WEI1,
AT L B BEAC BEZS by S b .

1.2 JRIT ik 2 AL T HEA YT . 0¥ i
B IR . 24 IE 2 L R R R kb A R A L Bl
TERA 16 H =i & M s E 17 =0 8 597 B, 6 U8 R 4K
A 60 mL mmHg™ + h™' (1 mmHg =
0.133 kPa) ,JETE AL R 1.4 m”, i M7 4% 2 0 B gk fil
FH . AR 4057 BT R 4 SR FH R R0 3% A 8 BB o flk T
SN ER B AT R R 2 250 e A A B 7 1) 24
F H12020543) , M 21355 B W 41 3% B i DA 26K +
P HE R Bt 45 A W+ B R 1R i L 88 Al K SR
JK AL FREEE Aquaboss EcoRO 1T 15, H 40 & # 7%
P1#0<C0.1 CFU/mL, N # % & 5 < 0.03 EU/mL;
K H Ecomix HOECEALEHLAL A ¥, B WA B B
ERAIL™ A o 6 2375 A7 R 240 VA1 T 7 1 480<<0.1 CFU/mlL,
N R & & <<0.03 EU/mL. & M BF 1fi % % N
200~300 mL/min, &7 i & 4 500 mL/min,
fift AR 43 I R BT BE A H A6 ) 28 1 1 525 4 FH G
&R sl R 41 & BT IR YY) IR AR T 12 A,
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Table 1 Comparison of general data between the two groups

(n==60)
o 50 CBIEO AE 1 i B i JEE I (RO
B g (r+5,%) (s, ) FERIGER BHE/NRER SlEER 228G HoAth
B 437 T IR A 33 27 63.1545.71 26.9245.15 28 14 10 2 6
B <R 1pva v 34 26 62.74+5.89 25.38+5.73 26 16 12 1 5
X%/t {8 0.034 0.334 0.337 0.135 0.178 0.223 0.342 0.100
P 1i 0.854 0.739 0.737 0.714 0.672 0.637 0.559 0.752

1.3 FRARSE  RYTHTE 2SR A R OE T T A
kit 4 mL, B0 (4 °C,2 000 r/min,5 min) Bl
H,—80 CIRAF#H .

1.4 WMEdEts OF AR b 307 1S R il
15N % (malondialdehyde, MDA) . & e H ik 2 4
1L B (glutathione peroxidase, GSH-px) 7K ¥, H
MDA & AU H 2 /2 e kA I, GSH-px & H
BRI AT E R A I . QO R IERE RITRTIE
K I3 B 40 A & 6 (interleukin-6, 1L-6) , 4 40
Jfi 4~ % 13 Cinterleukin-13,1L-13) . C KW & 1 (C-

A GSH-px 7K 4 22 5+ TG it 5% 8 L (P>
0.05) ;197 7 » 2 4 MDA JK 553597 1 35 7 =
GSH-px KF-HBG6T7 7 B REAR, 22 7 A e it i X
(P<20.05) , i 41 35 T R 41 MDA /K P IE T 4k # 4l
BT, GSH-px K T AR 28 & A 4 L 25 5+
AEF L (P<0.05), Wk 2,
R2 2HAFUMHEEIRILE
Table 2 Comparison of oxidative stress indicators

between the two groups

(n=60,x £s,umol/L)

MDA GSH-
reactionprotein, CRP) . FH & M (albumin, ALB) . Ifi 415 o ey o prlél»ﬁ)ﬁ
21 % H (hemoglobin, Hb) . Ifil 40 i kb &% (hematocrit , BABTIA  9.3241.07 10.69E1.72° 89.16-10.42 81.689.34 "

HCT) /K-, Hodh TL-6 F1 TL-13 SR FH i B¢ e 32 Wi i
D2 A D0 ALB SR 4 B 3l A= 46 3 B {000 5 L Hb
K HCT SR J i 48 1L 43 A A 2 . OB 2 Be 46 -
YT BT S R DU i 3 JR & A (blood urea nitrogen,
BUN) JJLBF (serum creatinine, SCr) . B2 f# Bk & M
(B2 microglobulin, B2-MG). & /N Bk & i &
(estimated glomerular filtration rate, e GFR) 7K 3,
Horf BUNLSCr R 42 A sh Ak 70 A A (RS- DL e
2 DXC600) M %E , B2-MG 2K F Jie 3L e v ok 46 00
@GBS R YT TS SR 42 A 3 A Ak 23 B AR
L7 55 A 17 100 B S i o AR

15 Gits g5k B SPSS 22.0 Ge it #4430 b
s, TR GURCBCR T SRR A ¢ R 56 A C XS ¢
K5 AR ECR X ke, P<<0.05 HER
BHiitm L,

2 & S

2.1 2 HEALN IR AR LA JRITRT. 2 41 MDA

A BN A  9.2621.03 13.454+1.89% 89.54410.19 67.234+8.26 *

(18 0.313 8.366 0.202 8.977
P i 0.755 <0.001 0.840 <0.001

* P {H<20.05 5 IR Y7 AT LA (X ¢ A3

22 2 HMERERE LB BITH.2 4 1.6,
CRP.ALB.Hb & HCT /K #2255 LG it 2% &
X (P>>0.05) ;875 .2 41 1-6 .CRP,ALB.Hb X
HCT /K VB3R 97 i 4 7 &, 1L-13 K ¥R AR, 2=
S G L (P<C0.05) , 4l % BT 2 11L-6 /K
AR TR M 2l 3B AT 2H L TL-13 F1 Hb /K P THE
diET WA, Z R A S E L (P<<0.05), W
%3,

23 2HBIRESEAS LI JRYTET. 2 41 BUN,
SCr.p2-MG J eGFR K P HE 5 LG it 2 X
(P>>0.05); 3697 J5. 2 41 BUN, SCr, p2-MG K
eGFR AKFEIRIT B B FEAR, B 2B i A ¥ K T
B Al E T WA, 22 A e L (P<C0.05),
Wk 4,

R3 2HABRERSEER

Table 3 Comparison of microinflammatory state between the two groups

(n=060,7 *s)
- 1L-6(ng/L) 1L-13(ng/L) CRP(mg/L)
VRIT T BT R VRIT T WWIT R TRITHT WBIT IR
7 00 375 A YR 2 21.2943.46 26.91+3.82" 11.3141.63 10.174+1.45" 6.42+1.25 7.19+1.44"
3AJe R 4l 37 BT R 21.58+3.22 35.0745.54" 11.57+1.78 8.3441.19" 6.4741.38 8.2541.62"
(il 0.475 9.393 0.834 7.557 0.208 3.788
P A 0.636 <20.001 0.406 <0.001 0.835 <0.001
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*3 (%)
- ALB(g/L) Hb(g/L) HCT(g/L)
VR IT T WBITE IRIT T WITE TRITHT RITE
R 4 375 Ay v 2R 35.1946.58 39.5844.29" 98.95+14.52 111.73+12.61" 0.280.07 0.36+0.09"
A 8 41 3% 1T W 35.6546.24 38.1344.73" 97.69+13.75 105.16+11.32" 0.29+0.06 0.33+0.08"
¢l 0.393 1.759 0.499 3.003 1.282 1.929
P {H 0.695 0.081 0.618 0.003 0.202 0.056
* P {H<C0.05 5 A4 A Y7 AT L AL (B X « A6
x4 2A'BINEEIBIRIEE
Table 4 Comparison of renal function indicators between the two groups
(n=060,x *s)

BUN(mmol/L)

SCr(pmol/L)

82-MG(mg/L) eGFR(mL * min" ! * (1.73 n?) 1]

4531

AT AT IR iR IT il

T IR

T R HIT A AT R HIT A

ABABE A 21.33+3.53 10.3541.76"
AEEBaEENTIR 21.67+£3.20 11.814+1.45"

901.67+106.28 447.854+67.37"
897.20+105.15 533.24480.24 "

37.58£5.61 24.2943.42"
37.44+5.24 29.65+4.61"

10.83+1.05 8.9240.98"
10.93+£1.18 8.36+0.91"

18 0.551 4.959 0.329
P1a 0.583 <0.001 0.743

6.313 0.141 7.233 0.490 3.245
<<0.001 0.888

<<0.001 0.625 0.001

* P {H<C0.05 5 [ 4367 77 LU (LX) ¢ #z46)

2.4 2 HEBEACHE O LB IRYT T, 2 2 F5 K
I B LA B R BUK CF B E R RS IR B X
(P>0.05): 3897 Ja » 2 41 i 8% 7K S 836 97 i ¥ 7
i IR B Bl 3R ALK S BIR T B R AR (P <

0. 05) , A 210355 B 7 41 1085 7K SF & F JF #8 2655 11 )
2 Il RS Wl AR FUK AR TAE B 4l B Ar il 4L . 22 57
B4t E X (P<0.05), W#E S,

x5 2AFHRGBERILE

Table 5 Comparison of calcium-phosphorus metabolism between the two groups

(n=060,x *s)
5 1145 (mmol/L) 1L (mmol /L) 5 % T L (mg? /dL?)
VR IT T WBITE TRITHT WWIT R TRITHT HITE
2 375 A R 2 2.04740.46 2.5240.15" 3.58+0.25 2.7740.29" 79.62+12.81 52.5348.65"
8 4l 7 BT W 4H 2.0640.41 2.2740.18" 3.5340.22 3.1140.34" 78.49+13.44 63.88+9.73"
¢l 0.251 8.265 5.893 0.471 6.753
P 1A 0.802 <0.001 <<0.001 0.638 <<0.001

* P {H<C0.05 5 [ 4IE 7 77 L (BT ¢ #2536
3 i it

MHD 657 4 A 305 32 222 B0 53 4 T g
DL B £ 3 A PN K 5 R i AR 7 4 s e K
B R L H AT MHD $ AR 32 2258 B X 247 2 /N 4y
FRE R AT F B L 500 000 B RS F
THBRACRA R P, BT A 0 I YR b
5 — BRI IR FoT 8 A

WFoE S R 3 AT 0 3 BT I EL A AR
- B 7K 7 2 30 3 MR RN A ) AE 2 1 T A R R X IR
e W B A 2O ot 38 v R X TR R K B T TR RS
BN GEA SR xR T R e 4 E R
T B BRECR . (A I g™ R0, BE A i K
A AT L AR 40 N B 7 ) R — B P R B AR g
3 o 7 A A M b 37 SR UE 4 R L B 3 M
i [ A9 EE < B0 3 T Y P A A B R A R ) T S
PEsRrR - UN LN B AN N T s A T W T
R AE IR AR F LKW H o MHD & A 85

FRAS PR . T 22 BRI B s B T Re ™ A2
Pt L 2 K T BOE MR AC I S AL W 09 R F AN R
RAE H 1 RE 1 B BEAR, Ak /0 S b A & /9 48
e 1R A L 580 F FR R S SE A o R 1 R T ok
AFE 10 S8 A0 I 385 5 Iy R 48 SR R385 2 5 ) £8 % Tl
() B H g T, ot MDA i GSH-px & 2 ik
LR S AL F T Sk e 1 % AHE bR 2 — il K&
HEFATT HE— 2 300 28 K B 0 R B AR AR B T RE
JG & BB R DR ACE B S LA BT AL RE
IL-6 . IL-13 J¢ CRP W J2& Sz e AL A% f 4% A R A 1) 8
FHFa R, 1L-6 F1 CRP 5 & 4E 0 2 B AH G, HoKF
2> B 37 By JE) 09 SiE K 1 0L TL-13 ] v RN AR
G A I LA E e HLAAR R s AR B 9T R P A Al
BN 45 W L 8 4l BT W 41 B MDA L TL-6 .
CRP /KB 8 AIC F 4 M8 4635 A1 i 41 . GSH-px. IL-
13 7K BH 8. /55 HF 8 4l 3% B VR 4 i T RE 4R AR K
R R B eGFR KE I & TR M 45
Brildl , R E e & Sl EENiRIr v A
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75 TV A W 4 B A B A R R

HLAAR B T8 1E 5 A1 G0 5 100V b B4 45 9l 1 T
WA AL T — AP RS 25 D RE 2 g, 85 AR
A Az ZEL S LT b R B N Ae v W I A XU
AL AR BB A 2 DA A3 A R SRR R R
W MHD B3 % WO R AN, AR g R
7N B LB AT AL Hb B i 85 7K SF 5 5 i @ . 55 B
Fe BUK - FEARR , 2 755 8 400 375 B W B 5 e 3 6 3% BT IR
7 A B AR 2R 15 MHD BB 35 4k 45 0K 8 25 %
ARSI Al AT IR A R A AT IR T
TR T R 5 B A B A A A O S
ik B R, HATWF5E S 7R £ FH 8 400335 A ] Bl
H MHD 85 EFORG A B T4 m H E 551
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