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Effects of Hemoperfusion Therapy on the Phagocytosis and
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Abstract: Objective To investigate the effects of hemoperfusion therapy on the phagocytosis and metabolic activity of neutrophils and the production of
proinflammatory cytokines after organophosphorus compound poisoning. Methods 68 patients with organophosphate poisoning treated in our hospital
from April 2021 to April 2024 were randomly divided into an observation group (n=34) and a control group (n=34). Patients in the observation group
received hemoperfusion treatment, while patients in the control group received conventional treatment. Compare the clinical recovery status of two
groups of patients, including neutrophil phagocytosis rate, phagocytic index, reactive oxygen species metabolism level, and pro-inflammatory cytokine level
before and after treatment. Resufts After treatment, the disappearance time of CNS-like symptoms, the recovery time of autonomous consciousness, the
recovery time of cholinesterase activity, the length of hospital stay, and the levels of pro-inflammatory cytokines IL-8 and TNF-a in observation group were
lower than those in control group (P<0.05). Neutrophil phagocytosis rate, phagocytosis index and active oxygen metabolism level in observation group were
higher than those in control group (P<0.05). Conclusion Hemoperfusion therapy can effectively treat organophosphorus poisoning, promote neutrophil
phagocytosis and metabolic activity, and inhibit the production of proinflammatory factors.

Keywords: Hemoperfusion,; Poisoning of Organophosphorus Compounds; Neutrophil Phagocytosis; Metabolic Activity; Proinflammatory Cytokines

BNBKARSENHEZREROR, HRETREMER HPHEHNARERINEERR, m&ER(hemoperfusion, HP)
EmY, ORENBRATIEIEHER S, GABZHE ZAUPSEEMIMNAFNEERRZ—, EIEERSDF
fRi(acetylcholine, ACh)R&, SIEEREMERXEGRE B. %EE?@’IﬁﬁFﬂﬁ?ﬁﬁk FU(E’JE}%O Ak, EEATHENE
WIRRGEIE, AEZHBRESEELENE F%ﬂ]iﬁ,ﬂﬁk EeyrhERENHE", NARER T 2021F48 E20244F
SR, SBRABKENRNBRMBEDEREBSATY. 4BERKATHSHENBEAYPSEEENFRTE,
A, BNBLEYHSEEZAREERALNEEMAEE WESIRERATEENEIAT BE AT ENIRKRE
MRT MR ENGIENERE. PHENAREE—MUEER 1815, ATaEEREN. EEEREKEMERMIREFK
RSN REMEAE, —BWEE, PUHNARBEH T, UWAGRERATENRCEYTPSETEICEM,

ERE R AR IZIG — R EHERBAER (NADPH) EILEBE Y, &
RENBEWY, SELEMEMEES (reactive oxygen, 1 BRIS5HZ
ROS)MAEIAY, TE, BNBETSREARNSENENASH 1.1 MRS EE021F48 F2024F4 BEHBATHI6SH]
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ENBUENTSBEEARRNR. FIEERENFEENE
KEMPENZH D RITE, BFfEEELMZHRAERARR
(acetylcholin esterase, AchE)i&EM39<30%. HRARKETT
FIEREREINMNBRE,
1.2 5%
1.2.1 SRR E BN FRBI68HI BEFEN 52 HINERLE (n=34)
TR (n=34), HPMRABELEMBERAT, ERA
BELHEEIAET

WMERABELTEINAGT, BIFAE. 85, R #is
KEBRRTE. FUMAER. KIET. BBERNEINET. W
RHNS5BSEXRMENE, LA FHIWES, NBIaH
MPIR=IE, whRkE D E(Pa02)<8.00 kPa(60mm Hg). &t
2 [E(PaCO) A E M RAEIFKMPAIRS M LR EBLS
fE TEARTEEPNFEELRKE. PHMHMR. Bk,
BB, MAFIEAT, MaEsE’,

MEBABEEEIATHEM ENTIRER. BYE
RGN ME@EE, XEFEWE, FEAFTTHEERA
0.5~1mg/kg. ERAHA3II0RMN—RMEERFEM, MRERN
M7 &% E }9100~160 mL/min,
1.2.2 MABHE BT EIRAMEEIRLLER IGKMREBITEIE
iR R4 (central nervous system, CNS)BEEIRH KRBT
8. BFEIRRERTE. FEIRESES E i m By B MR AT i),
123 MAEEATHIETHNAREEENEEEHLR
FrEEBEARITAILOMINRERBTE10ming 3l RE &K
emL, MERMNRAEERENERIEN. HBEBENFEN
M, BMESHEFERNHanks AR (pH=T.4) RS, EREL
HFicoll#E (1.077411.119g/mL) £ &, #7E20°CTFLL400
rpmBEYEEIRE030min, 735 MFicol IZRYTRER AN 57 & U & R
MR, AERHanksARTAHAEIER, EERENF,
¥ 1 X 105 MRIAAREIINEI300uLAIHanks & (& 5% A GERI A
ABIE)H, EFHIEHFLA, FMAMREEE THMI30 min,
Weia, BIEMLEAMMKES, WWEHAMSFITC-0Z(3X106/%L)
f£300uL HanksiA&RHMOR, 37 °C, 5% CO2/95%BHES
FEIR60min, FAICDI4E mEMAIRICHME, AERRE
KERG-BEDylight 594 F £ MFICAM, B4', 6' =8
B-2-ZKEMB|R(4',6-diamidino-2-phenylindole, DAPI)&&
YRR, AEREEA MEFEHETEMBRNR. A

Axioplan it BRRTERENIEEN E MBI P RAM,
MEFITC-OZ/MMEMNEE, HPEFEE=100P R4
HERAAERAEE/100X 100%, FWEIEE=100F1ERI4HA
h & BAE R E%8/100X100%

1.2.4 B BERTRIEPENARZERRE KT
B PR (106/mL) TR A S HRE (glycine, Gly)
H4-12 7 B IRER 2 HEER[4-(2-Hydroxyethyl)piperazine-1-
ethanesulfonic acid, HEPES]ARFF3I7°CHFE 10min,

RE2minfIN5ug/mLEIOxyburst-BSA, MEEAROSHE
W, AERIMLPEPMARIE, HLEYE488nmAb LT,

W ES30Nm A & HEVZE e 35418 h skt MR A SFROSHY
NI, MERAR LI LT EE MR (reactive oxygen
species, ROS)MBK=E, HUEHERSPUNAB LIRS
GlyBMEMREN T 2L &R T

1.2.5 MAREATIERAMBEFKFLLER SRmiNTiE
3mLATEERKID, FIL2600r- min-1A9ECIERE 16min, ESELG
& B SR E A ARAE ST =-8(1L-8), IR FEAEF-a(TNF-a).

1.3 ¥ H#E RASPSS 20.04it WM, tEXKA
(x £s)FR, AEBBRIIEAGOE; THERB(%)®
™, AELRE X *O1; P<0.05SHERBESRITEN.
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2.1 RABERTRIRKMERIRLLR MRAEE BT ECNSHF
TERHKLRE. BERIRMERE. RERESESE iR =t EIA
A EIETRIRA, ERERITFEX(P<0.05), WKL
2.2 RABEATHEPHENARERENEWERLLER &
ABRE AT ERARERRNERENIR, ERLART
FREX(P>0.05); A7 EMBRAZEPHNAREREMN AR
BT FIERA(P<0.05), &2,

2.3 MARERTREPHENARFERAEKTIER ®A
BEBTHPERARE TR TILR, EREAUFER
X(P>0.05); Aff EMRABREPIERAREEAREKTS
FI8R4A (P<0.05), W&K3.

2.4 RABERTAIRRAAEEFKRFLHLER MABRELT
AE R AREAFIL-8FTNF-ak LR, ZERERITFEX
(P>0.05); B EMRAZRERXAREFIL-8MTNF-akF
BRFXTERLH (P<0.05), MlR4.

R1 RABERT BIRKREIEIRL B (n=68)

PaEi| CNSHERERMEI(h)  BERIRMEE(h) BERbEEEHRSHE(h) (EkEE(d)
MELH(n=34) 8.05%0.16 51.12£1.08 10.87+1.68 7.36%£0.25
SYER4H(n=34) 13.231£0.43 80.56£2.07 16.23£1.14 10.34%0.66
t 22.990 21.568 20.967 19.359

P <0.001 <0.001 <0.001 0.001

&2 RAREATHEPENAREERTSREHLR (n=68)

par:] B (%) R

JATTHED aTE JATTED ATE
ML (n=34) 58.05+2.12 71.25%£2.11 1.56+0.09 3.19%0.11
SYER4H(n=34) 58.95%3.14 63.78+£0.16 1.63£0.25 2.34%+0.35
t 0.283 15.296 0.202 22.426
P 0.561 <0.001 0.795 <0.001

R3 RAREQTIEPERARTZEMERCRA T LR (n=68)

vag'i| AT EI (%) JATrIE (%)
R4 (n=34) 23.25+1.13 58.33+2.95
X ER4H (n=34) 24.23%0.69 40.371+0.65
t 0.275 32.371

P 0.397 <0.001
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R4 MABERKAMEF LB (n=68)

baEi| IL-8(pg/mL) TNF-a(ug/mL)

p=ting:l| p=tid =] =Ygl petid =]
WE4A(n=34) 61.15+0.12 31.28+0.21 41.22+0.23 20.49%0.18
S$HR4A(n=34) 62.46+0.27 50.96+0.34 41.31+0.29 33.78%0.16
t 0.720 32.854 0.663 26.583
P 0.354 <0.001 0.458 0.001
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EBIMRERE, HRTHPRANE™, EAMRH, il
MEBIHPIT BN S P SERFIATHE, REHPAR
SRS RS B ENIE MFENREER. PUHRARESRSE
RERTHRH—E, NESYRNEESRBINAER
R, fEREERT, SIS B RBIRGEG, M
MSHRAERBAMEG WARR, 2SRk, MRERRA
TEATFAM. 8. mEENBTS, TARRD, MRAX
AIRERAT, RERERYERIEANSYRENE =
HEANSY, CHERAMENRRE, RS itEikn
RAMEY, HEBENRRATHR. BRRREEN®LS
YREH TR ERAI N ERETE, FHESTIERAREE
ke, EROIRRE HINIR T TR, RLVRRMNS, EIEX
MRS RETEZ AL, AHRETR, IRERENEE
CNSHEFERESRATIEL. {EPRATE. (R A AABEE FIL-8FITNF-ak
TYREMTRA; NRABEFRISH. FEHE, FHat
B THEESTFNRA, BHBKAYPENRERIBAAES
BB RANEEERNEEER RN T MREEX, BT
HRPTIRSEIB. BKEh. BRE, MEELERGRN, BRAEEA
RENR, RENGITRY, PHMBEREHRS MR
RENRIRNS, BLLBAERR, TRiE RS,
A IR E R AT EIRABBEF KT EZRE,

EEN, ELMBERAFE, BNBLEYThSEE
MR EEER, MRERERER T ARNEEHNENRY
R, BECATMERE, AEERENARIIER ARET
KEDREET BFEM, ARERETR, MRERATE,
BENBUEYhSSENPEAREE IS EILR, 54
TR, BRERERIEHNE BRIEA, RBPMRER
BEA MM ETS SR PR AMIHEEER, ME, IERER
SBITE, PEARMARAEIEE SR, XEFE TR
IRREBEIRF B RREINR, SRARL, AarFAamnst
BHEMTHBREME, 1BRMBERE MR PR
BIThEERIME, toh, BNBLEYTSE, BEENELA
BMEFTINF-a. IL6ZKTEEAD, EEMBERATE,
XECABE FHK B TR, RAMBERETRZERE
REL, AW, mRERATESRST BN LEYHS
EHRMRARERRAENEN, HEETRAABEF KT,
X—ER ST BFER, RPMREREENNEDSEN
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ERINEMIIERN, EYFSMBRERSTETERMER
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e, BB MRERIFALERSETNEEFK.
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