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[ Abstract)

the specific removal of exogenous endotoxin in the blood circulation. Methods

Objective To investigate the effectiveness of the affinity adsorption material developed by our team for
Fifteen beagle dogs were intravenously
injected with endotoxin to establish a dog model of endotoxemia, and then they were randomly divided into the treatment
group (n =10) and the control group (n =5). The treatment group received an extracorporeal perfusion to remove the
endotoxin using the self-made disposable hemoperfusion device, while the control group using routine perfusion device. The
levels of endotoxin, tumor necrosis factor @ (TNF-a), interleukin 13 (IL-1B), interleukin 6 (IL-6) and interleukin 8
(IL-8) in the blood of the dogs were measured at the beginning and 120 min after hemoperfusion for 120 minutes. The vital
signs of the dogs were monitored during the hemoperfusion. Results  After successful establishment of the endotoxemia
model, the level of endotoxin at the beginning of hemoperfusion in the treatment group and control group was 118. 63 +
27.98 EU/mL and 117. 16 £22.95 EU/mL, respectively. After hemoperfusion for 120 min, it was 0. 039 +0. 01 EU/mL
and 131.98 £7.01 EU/mL, showing a significant difference (P < 0.05). The clearance rate of hemoperfusion in the
treatment group was 94.07% . At the beginning of hemoperfusion, the levels of TNF-a, IL-1B, IL-6 and IL-8 in the
treatment group were 1. 53 +0.27 ng/mL, 12.82 +1. 66 ng/mL, 54.77 +£3.98 ng/mL and 0.25 +0.32 ng/mL, and the
levels in the control group were 1.53 £0. 06 ng/mL, 13.05 £0. 18 ng/mL, 54. 58 +0. 19 ng/mL and 0. 28 +0. 06 ng/mL,
respectively. After hemoperfusion for 120 min, the levels of TNF-a, IL-13, IL-6 and IL-8 in the treatment group were
0.13 +0.06 ng/mL, 0.70 +0.36 ng/mL, 1.62 +0.80 ng/mL and 0.01 +0.00 ng/mL, respectively, and as for the
control group, the levels were 2. 26 0. 15 ng/mL, 15. 12 £0. 18 ng/mL, 62. 54 £0. 93 ng/mL and 0. 73 +0. 93 ng/mL.

There were significant differences between the beginning and after perfusion for 120 min in those two groups (P < 0.05).

Conclusions
of experimental dogs, with a clearance rate of 94. 07% .
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( disseminated intravascular coagulation, DIC) %5 ™
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RE IV 25 & fiE (SIRS ), 9 48 R 29 2 30% ~
60% ) I ¥ FE T (hemoperfusion , HP) 4 A 7] )
e 2o 8% R A PO R I P A N R A
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This affinity adsorption material can effectively remove endotoxin and the inflammatory mediators in the blood
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1.1 SEIEzh¥

B A R (MR ) 15 H, i E SRR
R oA, B4 1 ~2 B fREE (39 +
1.8) kg [ SCXK (%) 2012 -0002 ], 7EZHEE¥F}
Fhesssh Y[ SYXK (%) 2012 -004 ] 5% 1
JE G BEATSEEG  SEERRT 12 h 2R ARER K SEE i A
e IR S 56 sh Wl A 3R TR 44 NGB 32 X
Khs
1.2 FERFEME

P (Sigma) 3 P EE R Kl & & (JE 4%
WO LR T A RA A ) s TNF-o IL-1B, IL-6 , IL-8
ELISA 00 & ( FHERGHR) o O H W4 A0 (TR I3 3
ipM12) ; K74y P JBR B HIL (AL 5 AR 52 Bl ZS-M)
ELX808 Mt (& 1% XA AR A RAF)
DTX880 Fpn{ (EE I sw &)

SRR B RA 6 K TR T 4 < AR DR MBI PR R e T FH
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1.3 EWH*E
1.3.1 WNEERINYBRIET

KA 12 h, ZERRIERAT 15 min 457 0. 25 mL B
Femm LR 5, I FH SRR 4 mg/kg INE &% 10
mg JULPRVE S A 75 BRI, 1 R Bk 5 BUAND MOz [
8 U, RRESHLAE 5 BRI E 20 2000 I Ak 7 Ik P
FEEER LA B VAR A o B 43 2 e 0 ek
PEAT 5 BikA &, N T2 K 0. 45 mg/kg ¥ T 4R BRER K
100 mL, Z# BKAE 30 min PN 5E 85T .
1.3.2  EdHEE TR

Ja E A, A FEER 7K 300 mL + AT 10 mg, A
100 mL/min [ 3 B b 6 E 0 2%, HEBR B 8 M 19 =S
A HEATHE I G I FR AL, e AR B AR K 250
mL + IF &K 50 mg 78 i i 1% P PG 2R 10 min J5
#H
1.3.3  IMLKHER

PR B R AT B B ik, 7% H2 E 54 | i 2R
FE AR T2 B P B (R S8 00 B, pl i S AL 3
7, ML VE AR IR BUA N, A5 45 min {6
7 AR TR LR B & ) T S A O, T IR AN %
WA . VERIT R E AR EREIFE AT R 12
mg/h , TEHE VT 45 BT 30 min f52 - P, BEW

120 min J& , K2 ALk 7 R AR Y 4%
o,
1.3.4 MEFEFR

(1) PIBEZAGIN 439 F HE 0 TF 4 i L 9 120
min BT ECER K10 2 mL, 285500 J5 BUAL TS B
VR R N B K, N BE R TERR R
BB R(%) =(C, - C,)/Cy x 100% ,C,.C, 7>
1k P9 B R A R K v R BRI

(2) 20 PR 700 7 < ELISA 6 I 5 Vi o T 46y
(&S 45 min) JER 120 min LE AR F
(TNF-a IL-1B IL-6 IL-8) f¥ 7K F-

=1

(3) AR A PRI S 0 52 30 2 o A0 K ) A
RAE , A1 5K (body temperature) JJK*R ( pulse rate,
PR) . E W 4 % ( respiratory rate, RR) . I 48 &
(systolic arterial pressure,SAP) ,iC 55 Ui 45 (1& A5
J5 45 min) WEVL 60 min I 120 min XL S
A AALE
1.4 SHIHFEFE

KH SPSS 17. 0 AP dE AT et o b, 75 & IEZS
ST G R L I8« FRifE 22 (x 25 ) R
71N, PR TA] PR PR ¢ A6: 36 B PR PR 3R 7 22934,
PAP< 0.05 K225 A N,

2 FR

NEZERUR
BRI G , 697 ALAE HE T 4h wr L HE IR 120
min Ji il % N B R KF 53 51 (118.63 £27.98) |
(0.039 +0.009) EU/mL, XF W& 20 76 3 i T 4h Aty L HE
Uit 120 min 5 L& N BE R K F- 4300 R (117,16 +
22.95) (131.98 £7.01) EU/mL, J&J7LHBEGRITHA
5HEE 120 min WAL, ZRA R EME(P < 0.05),
NEEZFRWER R R =94. 07% ; W A RE R IT G
HEVL 120 min U, 22 R EBEME(P> 0.05)
2.2 TR EFHIIERRIR

IBIT L 6 BRLHE T 4R 120 min B I 20
b P00 S A R LR 1

MR 1 E HIRIT AR 120 min J5 00 45
P (TNF-o IL-1B (IL-6  IL-8 ) 1Y /K V-8 A
ETME, SRR EEER AR EE(P <
0.05) ; X R Hh & F8 AR BE VL 120 min J5 #54 Fr I
T+, B 5HmITE A 22 54 B (P < 0.05)
2.3 XA ERAER R

PIZLHE T, 20 e SV I T 1R I 60 min
VUL 120 min —/NEFA]A A A=A AT B8 L3R 2

2.1

TE TG X U B B F A BR R ( % £ 5, ng/mL)

Tab.1 Clearance effect of cytokines before and after perfusion

VAIF4(n =10)

Treatment group

MR (n=5)

Control group

HEWITUR HEL 120 min HEWITIR FE 120 min

Beginning of perfusion After perfusion for 120 min Beginning of perfusion After perfusion for 120 min
TNF-a 1.53 £0.27 0.13+0.06 " 1.53 £0. 06 2.26+0.15"°
IL-1B 12.82 £ 1. 66 0.70 £0.36 " 13.05 £0. 18 15.12 0. 18"
IL-6 54.77 £3.98 1.62 +0.80 " 54.58 £0. 19 62.54 +£0.93 "
IL-8 0.25 +£0.32 0.01 £0.00 " 0.28 +0. 06 0.73+0.93"

HSHERIT AL, * P < 0.05,
Note. Compared with the beginning of perfusion, * P < 0. 05.
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Tab.2 Changes of vital signs during perfusion

RITAL(n=10)
Treatment group

XFTHRZH (n=5)

Control group

HEWLTT by I 60 min T 120 min HEWIT U JE 3 60 min HEL 120 min
Beginning of After perfusion After perfusion Beginning of After perfusion After perfusion
perfusion for 60 min for 120 min perfusion for 60 min for 120 min
SE(C
Vil (C) 38.5+0.94 37.5+0.84" 36.9+£0.63" 38.7+0.19 38.8+0.09" 39.2+0.26"
Body temperature
LRUTTES
4 e F
(‘!:T}%’PD\;&) 29.0+1.13 25.0+1.38" 27.0+0.69 " 30.0+1.10 32.0+1.48 35.0+£1.30"
Respiratory rate
(times per minute )
Jokx
[=wA e H
(UK 85.0+4.10 80.0 £4.58 84.0+3.34 87.0+2.97 89.0+1.79" 92.0+1.58"
Pulse rate
(times per minute )
WO I () 163.0 +11.25 158.0 +11.51 160.0 +11.55 163.0 +3.05 163.0 +1.92 164.0 +1.30

Systolic arterial pressure

R EF M, P < 0.05,
Note. Single factor analysis of variance, * P < 0. 05.
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3 1Tt
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BIR 5 2R AR HE R X A= R AN RN ; Z2 K TR 3R B
5 AR B 7 I B B T A R 1
PR IKERAR R K 55 7 XU B Bl 75 BURAE” AL
SERY) G BRSO R
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AU AR RAEA L, I HLRES AR oh B AT R
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ASRATZE BIF A2 14 25 R BREBA A T 46 B 9 — I
PEAE WLy , 7R PIIRE P 25 3R IILAE A B9F 5 v 2 U

PR A S K FL R FH R A S IR P
T MIE G BRIG ST b IR R R B N B R
AR, ARSI A YT 4% N 5 R B T B R
ATk 94. 07% , %1 B N 2 2 VR AL ™ A 1 A 4
AT o 3 X B AL P 7 2 SR B 4
JLPR TR AP AR BT, BFSEIE B, M ML 2 9 3
G HLVR B B 1 I 20 28 48 R 4R 1 I 1o 4
OB PG, 2 Rl K EE ) R, 41 TNF-a,
IL-1B IL-6 | IL-8 5 fiw 2¢ 3 B A A R E K L
W78 HATEIEESEIN N, TNF-a IL-18  TL-6 . TL-8
S I K T 3 B0 1 A0 B AR RE SR S S AR
PIREZ (R B WIAR OG0 100 BRI LT 38 A R
KN, 25T P RE E ALE A AR AR AT L AR
SRS T 2H S I I T R I T N R,
Tt BEL L 95 PR B4 RT3, DA T 325 31 9 /> P 2 R 6
HILAAR B 155 105 40 0 25 5 A0 98 478 52 7 440 R £ 38, o
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A AR TR o o 1A 95 98 7w i ol e 4 i,
B P TR SRR, 5 R R JRIT AL R
A AT Bt A P PN 2 2R T R T R 2 P Dy o2
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