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In vitro experimental study on a new hemoperfusionadsorbent to cure uremia
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Abstract Objective: To develop a new kind of hemoperfusion adsorbent to cure uremia, and study the clearance effect on creatinine, uric
acid, B,—microglobulin and hemocompatibility by comparing with the clinical hemoperfusion products. Methods: The clearance efficiency
of hemoperfusion adsorbents on creatinine,uric acid and B,-microglobulin were studied by plasma adsorption experiment in vitro. The
hemocompatibilities were evaluated by plasma protein adsorption,electrolyte adsorption,blood cell adsorption,hemolysis rate and
coagulation experiment. Results: The clearance efficiency of HB —H —10 hemoperfusion adsorbent on creatinine,uric acid and 3, -
microglobulin were(40.5+2.3)%,(24.2+1.8 )% and (46.9+1.3)%.The clearance efficiency was statistically significant compared with other
adsorbents( P<0.05 ). The adsorption rates of HB—H-10 hemoperfusion adsorbent on total protein, albumin, globulin, white blood cells,red
blood cells and platelets were(5.69+0.32)%, (4.7620.42)%,(7.33+0.33)%, (2.88+0.32)%, (9.22+0.26 )% and (11.98+0.43)%. Compared
with the other adsorbents, the adsorption rates of HB—H—-10 hemoperfusion adsorbent were statistically significant (P<0.05). The adsorbent
had no significant effect on plasma electrolyte,hemolysis rate and coagulation(all P>0.05). It had excellent hemocompatibility. Conclusion:
The new HB-H-10 adsorbent is expected to be used as hemoperfusion adsorbent in the treatment of uremia. It can achieve the effect of
updating and upgrading the presented products.
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Tab 1 Effects of different adsorbents on creatinine,uric acid and 3,—microglobulin in plasma

] WLIEF( wmol/L) PRI (mol/L) By IR 1 (ug/L)
W iy Wt i) Wt IE W iy Wt
HB-H-10 2165.5+1.5 1 275.5+40.5 741.5+0.5 606.5+11.5 3.965+0.045 2.105+0.035
NA-1 2165.5+1.5 1 476.5+12.5 741.5+0.5 627.5+6.5 3.965+0.045 3.190+0.014
NA-2 2165.5+1.5 1 504.0+36.0 741.5+0.5 618.0+3.0 3.965+0.045 3.555+0.105
NA-3 2165.5+1.5 1 368.0+43.4 741.5+0.5 584.2+3.4 3.965+0.045 2.485+0.165
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Fig1 Adsorption rate of adsorbent for creatinine
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Fig 2 Adsorption rate of adsorbents for uric acid
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Fig 3 Adsorption mechanism of HB-H-10 adsorbent for creati—
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Fig4 Adsorption rate of adsorbents for (3,-microglobulin
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Tab 2 Effects of different adsorbents on plasma electrolytes

—_— Na* (pmol/L) K* (umol/L) CI (pmol/L)

LB WM W WM W WM
HB-H-10 65.80=0.10 63.5520.65 1.8420.02 1.75+0.06 52.5020.20 51.0020.70
NA-1 65.80+0.10 61.90+0.80 1.84+0.02 1.71+0.01 52.50+0.20 49.65+0.15
NA-2 65.80+0.10 63.40+1.00 1.84+0.02 1.73+0.01 52.50+0.20 50.75+0.95
NA-3 65.80+0.10 60.90+0.60 1.84+0.02 1.67+0.02 52.50+0.20 49.42+0.30
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Tab 3 Comparative study on plasma protein adsorption of adsorbents Blank HB—H—10 NA—1 NA-2 A
UESCO B!
UAGRIESE - UGRiES

RN SRS} BREN %
HB-H-10 5.69+0.32%"  476£0.42%" 7332033+ 13
NA-1 4.56+0.41" 4.40+0.39" 4.82+0.28" 16
NA-2 4.3620.38" 2.93+0.31° 7.23+0.35° }3
NA-3 6.38+0.44 5.49+0.45% 7.83+0.39% 10
F 6.00 11.56 6.86 s
P 0.02 0.03 0.01
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Tab 4 Comparative study on the blood cells adsorption of adsorbents 35
W 1125 25 R ) %a 32

A4 L1 4 1/ E 20
HB-H-10 2.88+0.32%% 9.22+0.26%** 11.98+0.43%% = 1.5
NA-1 4.320.13" 14.53£0.31° 16.59+0.39* 1.0
NA-2 3.60£0.25% 9.38+0.23+ 18.68+0.46" 0:3
NA-3 3.16+0.19* 10.61+0.34% 24.18+0.35% 00 Blank HB-H-10 NA-1 NA-2 NA-3
F 1.95 10.22 35.40 W B 7R 24
P 0.04 0.01 0.00 B 5 W pH R MR 5T
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Fig 6 Study on hemolysis of adsorbents

3 iTig

G o 3 I YR 35 BT A AN BESS B e K T
Py 5 1) it o7, S SR P R T o IV S AT L I VR
1ob | LI B A g 45 IR A LR . (H X B )7 e 8
HAERE SR MR LR A PRV RR B, TR 155
oo o R, AT AT B3R i o et A R ol 2
BT R R BT, 20 R 1 S R R o [R]
R B R A FH S B YA 7 AR RIS AR .

I Y VEE e IR 5 | B R S i
TR A, R FH R B3 A A S P B ) R 17 ok
Wh R R, I B ARG i
W L P T AW B2 232 00N 32 3401 /MY
BRI, i EL AT DA h X W B A R 1A T S
RF S A W B o I YR S R v W BRI s i
B, L W TR AR TR 20 HAR e R
R I R RE 1T L, MRS B B R S
MBAHZEE, R BRI R A P g fee A
IR AR, N5 I P A A B S

H AT, O& T L& A VA 7 PR EEE i R0l B4R
R I RE TS MRS T A, 7800 & I
BHT S M A4 A A E, SEB R B rh /oy
TR, WPIRFEE MIRGE BT =28 1) Z R0 KAE
H -, 2 A i U AR 15 ER 5 75 )
BEATIRITIRSE , AT 12 JRUE , & BRI I8 Hr B
A MLRHE T A IR T RO i, IEI B, TR R R
44.4% , FURSFIRILE N 36.6% , T E4mi A= 1K A

¥ 23 T 28.0% , UL MUBGE BT IR IR HE it i AT

OB BRFF S MEHT B P iy b RO TR R ik

W PREEIE BB TS o 9502 ZEF0 75 ZR 5L 100 1] R

BERE SR A TIRYTIEST, 2 0 100 R0 it it B I Vs

PRI 7 IR Ry PR R HORSS IR R B, k&

B E BEAG, /NG 35 2% 10 LI R PR 3R A I 35

AR o it CE D B VB AT IR T A AT TE BR IR BEAE

BEW/NTFRER BB RIRFE B AT ERR PR

TR WG RE AR IR IR BEE

B 70 FIRIFWEI, K BLIA IT 40 WK 55 B R

M3 By WOREE IR T X IR, By P IR R TH R

REL R 2R AR B T IR PRFEIE R

FH LB HE it + LGB TR A0 7 AT ORISR, T4

(R I FEOR S5 BRI B, k& 1, HaB i s

GV TRl I RGETRYT

AMFFE R A EWFH A HB-H-10 I IR 5

PSSR 3 ol T IV A o R B SR AT T X

WEFE , B AR XN T3 R WUEF R A b R 43

THIT B, WK FEBRACR . BT &M HB-H-10

Y08 R o 5] R [ A 200 B it i rh /N o372

FNUEE SRERAN P R I>T 05T B, TOREE 1 o ek, 1%

MR o 700 X6 It A T T PSR B T 4 T T R A

BEMIRERZ AL, BERHT AL HB-H-10 IMBHE

B EAT O R A IR AR 2 . #1087 8 HB-H-10

I 0700 ZELJs 1) I IRRE B i P H TR YT IR EEIE L 4 KR

Fi ve AT LR It 7 o P 2 A M R A5 R 3 7

mn T AR A AT e Ee Y H Y .

5% 3Cik:

[1] YeL,Hsu HK,Lai TS, el al. Emergency department utilization and
resuscitation rate among patients receiving maintenance hemodialy—
sis[J]. J Formos Med Assoc,2019,118(12):1652

[2] 4/NE. MEGENTIEM IR =R 6T, 2020,47(3): 15

[3] Yu X F,Shen L D,Zhu Y D,et al. High performance thin —film
nanofibrous composite hemodialysis membranes with efficient mid-
dle-molecule uremic toxin removal[J]. ] Memb Sci, 2017,523:173

[4] El-Wakil HS, Abou—Zeid A A,El-Gohary I E,et al. Effect of high
flux versus low flux hemodialysis on serum beta—2 microglobulin,
advanced oxidation protein products and protein carbonyl [J]. AJM,
2011,47(1):37

(5] BEFHE, KB, KU, MR 7 PREERE B P i o F D). vh
[ DA bR, 2017,8(5): 61

[6] LiQ,YangJ,Cai N, et al. Hemocompatible hemoadsorbent for effec—
tive removal of protein—bound toxin in serum|J]. J Colloid Interface
Sci,2019,555: 145

[7] Zhao D,Shao H. Effect of blood purification on serum miR-126 and
VEGF levels in the process of atherosclerosis in uremic patients under
maintenance hemodialysis[J]. Kaohsiung J Med Sci,2018,34(8):447

[8] ZEMKAE, XUAALR , SRET AL, 4. MUVRHE MLTRYT 55 22 INLAE L3 A ot

(T 4% 306 W)



306 AEEPREER

%27 %

4 B RGN TR MR A S i R B, DT 58 A G
K s, i2Wi A PPCL. W HR/RIGIR TAEE, R
LU B PR A A b ST () — i, A TR B R 45¢
PERR VB R B 5 —T, 45 RGPERRAS AT ik
G NI FE B I WLAE SRR R B, I 22, il ad Rl 4]
ZUNE IS IR Z AN 4 B RGP o

i i i 2 A AR LB B VR IR AR AL
R B L B I i R A R BRI L S AR
TR, PRI, WA B A W R A AL T R TR
Bl R WL KPS BRU-2 4 BB AT B
LB, 5 5 I S 1M D) RE PR o PPCL SRS &
KAREINZE , 2 BAn B AR O WE R
JE AR R G AR O, AR I CT AR A il R
500 Jg S 8 VS, AT I e T /i B B o
5, T R BE T 52 A LABRAMEESNZ I .

PPCL B H K AR AR IE CD56, TR 45 &
B ZEY, i et =W T 80%1H
PCL (B E A AR A5 R, X S5 AR A
KPR IR AR 3k CDS6, BUR BB TG 22,
HR A Hh ELA R P R A 6 R 2878, e (A kG
BINA UL B H I, T IR

PPCL #fREIR 2R, b, ¥ e 2oy 74
Yyl SR, B E AL MM BIE T R
THHIT PPCLIR AR AE A 20 ML) 2 (A 37
6B Ak AT TR R AT PPCLL 14 g 7 ff RN 2 I
fE. LA HRIRMN S, BIPEAOKER & b ZE KA 1155
FHE(VRD PAD \VCD) AI{EN—ZIRY 7, B n]
PR MR R, S K R BRI S8, AR e
Z R T AR PAD B RIBIT AR

EIE S T B IR € R (EINTI T )
% X ALSEIRYT PPCL APk ik =2 —1. FL7E 2008 4,
Mg BS FT RIHGE T 5252 F AR TS if 140 B A5 4 (AS—
CT) A 0S(34 A KF Halisz 2 byr i B
(11 AH) FF I PCL B 5 U HR AR 48 FR 3 X
TR K 2237 F ARl 3 S R 6 ot 20 B R A AR
PR DN B BERAE TAELLXT 272 5] PPCL H 3 i [l o

(B#% 295 1)
FUUERE()]. FEBRAP B2 T REZ%5,2019,42(5) 441

[9] Dang Q,Li C G,Jin X X, et al. Heparin as a molecular spacer immo—
bilized on microspheres to improve blood compatibility in hemoper—
fusion[J]. Carbohydr Polym,2019,205:89

[10] T2 5L, JLA LI T8 U W2 B 50 I TP RE LL AT ST )] RSB,
2017,2(3):20

[11] 5635, 2R 0, S0P 53 . AN [ AL 7 ok L T8 90 0B 5 ML Y0328 A o 4
R MROENT A BPIIE AN L MR ER S AR A R B . o
[ B2 11,2020,55(7) : 744

[12] Kutsuki H. Beta2—Microglobulin—selective direct hemoperfusion col—

umn for the treatment of dialysis —related amyloidosis[J]. Biochim

PEI PRI, HeZ BB AR Y PCL B 345 CR 1Y
BERE T MM (S350 25.5% 1 11.9% )7, 2016
AR 1k E A — T RTIEPERT ST MR Ar A A L T
FESZ N e RIS H ZEOKA 22 2N B2 b Al 1t M
T B AT B AT RS AT AR
HRY S J5 & HBA BRI 69%,08 Kk 36.3
ASHEL B LR g, A e 3~4 D FRIIRIE Sh
975 AT 3 OV Y R AR SV Y AT
ASCTP, BARAGI R A T8 28t , (B2 AN HRRR
WTEAIA 2 & GG AT REE , & 1 B MRS
0 RS R P R PRI
AT PPCL. B ITRE  AR T AET
WFE , HE T3 B ) SRS TR AL )5 T A
PERTTIR G T MR ARNRYT A4 B T 1A
B2k
[1] Gundesen M T,Lund T, Moeller HEH, et al. Plasma cell leukemia:
definition , presentation , and treatment[J]. Curr oncol rep, 2019,
21(1):8
[2] Fernandez de Larrea C,Kyle R A,Durie B G,et al. Plasma cell
leukemia: consensus statement on diagnostic requirements, response
criteria and treatment recommendations by the International Myelo—
ma Working Group [J]. Leukemia,2013,27(4):780
[3] EX AT, IV, 5. KA 27 #E R (). 5
M E 2=k, 2017,25(6) : 1837
[4] Peijing Q,Yan X, Yafei W, et al. A retrospective analysis of thirty—
one cases of plasma cell leukemia from a single center in ChinalJ].
Acta haematol ,2009,121(1):47
[S] Katodritou E, Terpos E, Delimpasi S, et al. Real—-world data on prog—
nosis and outcome of primary plasma cell leukemia in the era of nov—
el agents: a multicenter national study by the Greek Myeloma Study
Groupl[J]. Blood cancer J,2018,8(3):31
[6] ZE¥ X, ik ke 55, LLZ IR OB R IR R F I SR 1k
I A0 B 1 — 91 3 SCRR B AT ). v R BRI R Ak, 2018,
41(12):1129
[7] Tiedemann R E,Gonzalez—Paz N,Kyle R A, et al. Genetic aberrations
and survival in plasma cell leukemia[J]. Leukemia,2008,22(5): 1044
[8] Jung S H,Lee J J,Kim K, et al. The role of frontline autologous stem
cell transplantation for primary plasma cell leukemia: a retrospec—
tive multicenter study(KMM160)[J]. Oncotarget,2017,8(45):79517
(2020-10-11 k)

e S S S T e T S e S S e

Biophys Acta,2005,1753(1):141

[13] Pinto V L, Wenderfer S E, Morris J,et al. Treatment of severe am—
lodipine toxicity with molecular adsorbent recirculating system [J].
Kidney Int Rep,2019,4(2):346

[14] 2, BRI ANIF] LR 5 O A PR ARAE £ B R4y
TRERMIEIRBCR] BOREE 2G4 2475,2018,31(10) : 1433

[15] 3242, 535 LWE DAl B 0LV B AT i85 B PR AE A0 A b, K4
THREABCR]. W REDIFE 5520, 2020,5(6): 59

[16] ZE4R. i VHE J 1 & L VB0E M IR T 35 491 bR B0 I7 %8053 BT[],
Pe2E T SR, 2019, (15):51

(2020-10-19 i)



