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Efficacy analysis of Chinese herbal formulas combined with
continuous hemoperfusionon acute paraquat poisoning*

Bao-yue Zhu, Hong-na Qi, Yan Wang, Xiao-ting Liu, Yan-xue Du, Wei-zhan Wang
(Department of Emergency, Harrison International Peace Hospital Affiliated to Hebei Medical University,
Hengshui, Hebei 053000, China)

Abstract: Objective To observe the efficacy of Chinese herbal formulas combined with continuous
hemoperfusion on acute paraquat (PQ) poisoning. Methods Totally 108 PQ patients were divided into control
group (standard treatment including continuous hemoperfusion) and therapy group (receiving additional Chinese
herbal formulas). Both groups were treated for 24h. Continuous intravenous-venous hemofiltration (CVVH) was
administered. Blood Lac, Presepsin, blood urea nitrogen (BUN), creatine kinase (CK), and acute physiology and
chronic health assessment II (apache II) scores were measured in both groups before treatment and 3 and 7 days of
treatment. Furthermore, 28-day survival was recorded before treatment, 8 h and 12 h after treatment. The prognostic
value of blood Lac and Presepsin levels was analyzed. Results Treatments induced a significant decrease of Lac,

Presepsin, BUN, CK, APACHE II score, and PQ when compared with those prior to any treatments (P < 0.05).
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Levels of Lac, Presepsin, BUN, CK, APACHE II score and PQ were further downregulated in therapy group when

compared with those in control (P < 0.05). Therapy group had a lower 28-day mortality rate than control group

(44.44% vs 66.67%, P < 0.05). Conclusions Chinese herbal formulas combined with continuous hemoperfusion

may be acceptable therapy for PQ poison and improve the survival rate.

Keywords: poisoning; Paraquat; hemoperfusion; lactate acid; SCD14-ST; continuous veno venous

hemofiltration; traditional chinese medicine

BHEAL ( Paraquat, PQ ) J& 1-1- “H % 4-4- Bt
MERERH S 73k, A HIZEAIREEREER], PQ 7EFRIET™
Z I H PQ hgE B BB IS, B HEAETH T
R, HRIEREIA 31% ~ 97%" . Hil
PR ZARYE TR PQ & I PQ YR EEHIWI TS *. HAT
BT BRIk mELEE (lactic acid, Lac ) FIFLERIEGR
(LCR) 7EXIWr 2 m mimlirh 2 (APP) FUS AR
IR E ™o AT dE F AL AT 14 28 (sCD14-
ST ), F{ Presepsin, %] APP FRE B I T B R AP
i RAFAIm R L AR APP JBH e Z)
M7 HEA b2 TS NIRRT, R ER YT R
J&i Lac K& Presepsin 7KF-H97484k, DIHAR APP 123642
B = SO E

1 ENEE

HRITER
PEH 2014 4 5 F—2018 4F 1 A AL ERK
=2 b6 i W Dl b [ P RS- B e A APP E2 3 108 1], S
R RPN B A=A CHRAD P 2o R vh 23 (912
(GBZ246-2013)) " (IZWibRIE. FiA A AR
FHAR PQ H% S ARG 5 FR PQ e < 30 mg/L ; BRAMAS
BoA MR . AEBER ] < 7 d; BEAS I 30 . il
WE. B IR . TR AL, A 54
XPREZH - B 26 ], Lotk 28 i 5 AF S 26 ~ 58 %/,
FH (44.67+1433) % 5 IGITAL - BYE25 B, Lotk
29 f3i] 5 AFHEAE 29 ~ 60 %, V¥ (4528 £14.72) %
PIAAEME IR R . AF0S . IREEHEE. ST . A
WU — ORI, 2R TSR E L (P >0.05),
FARTPE . Ak B AT B a7 7
%, HABEZm ; AR T RAEREFCHE D 2
e, PRI EER B AR .
1.2 FHik

ABEJE APP BEBTLEE . S5 . w254 K&
TRRGTTAR s XIRLALE 2 h NATRRELMRHER (HP)
(JF-800A 7Y Jfil W VE T, TRIG (WL E AR AR A

1.1

Al IRIT AL X IR YT Bl B T A
[fEHE—ST KR 15 g, 1oRS 10 g AESHE 15 g,
NE10g, HE6g, FEF30g. T 15g. T
15g. HAT15g, B 10g; 1K /2h, HEEILHESE
il (FEPRIAT] PQ 5 ) JRHCHIRRE 5T
HHG 30, M 15¢, % 10g, FHA 15g, 4 15 g,
AEW 10g, I 10g, EHF10g, KK 15g,
15¢, 1842 10, HiE 10 ¢, HEHEAL 10, A 15,
BB 30 g, HH 6] ; 2 HEHIBIT 24 h A TH
SEFR K - F KRR IR

1.3 WEISERFIFT %

PIZH 8 TEABER FNRYT 5 3 A7 d B 1 ml BliJk
M, SRFH2EEHERS 2\ 7] i-STAT System & 1fil A AL 2047
SR L Lac 7K, FLEPILE Lac 7KF, Ifil Presepsin ( H

—zE e BT &4 ), 1R R A (blood urea
nitrogen, BUN ), ALER i & ( creatine kinase, CK ) ( H A%
H S8 H] 7600 42 H ST ) e St b i Fg
PR, (APACHE ) TTF4r 0784k, TIEY7 BT M
IRYT 8 A1 12 h FH LC-MS A (A 3 Al 8 24 1fi. PO
Friie (MK DA ek 2e R ey ) 5 SR
28 d AL, TN Lac F1 Presepsin /KX il Y
IR HEL
1.4 FitEFHE

B3 MR FH SPSS 17.0 etk iR
B = bR (xxs) Fon, WECRHEZ N BT
(7 255701 s THECFERI A % 3R, LU x° Kl ;
P<0.05 BEFAGHFEL.

&R

(R k=St N R

M4 Lac, Presepsin, BUN, CK, APACHE II PEY
J PQ BV B AR, SR S I ST 5 25 49)
Mr, 253 . OA[EHA] & Lac, Presepsin, BUN, CK,
APACHE I %43 1 PQ Jiz it ¥k B A7 22 7% (F =53.017,

2

2.1

- 65 -



T EBREE 2 Ak #5029 %

171.999, 427.206, 119.700, 341.483 Hl 553.456,  APACHE Il ¥4 Fl PQ Jfi & #e & 25 fb #a $4f 25
¥1 P =0.000); @ W 41 Lac. Presepsin, BUN, CK.,  (F=11.832, 9.914, 51.248. 17.073. 60.407 fil 8.537,
APACHE T ¥F43Fl PQ FREWEA 25 (F=43269,  #P=0.000), WLFE 1 fE 1, 2,

30.585, 158.280, 87.068, 262.855 Fl 31.582, ¥JP= oo o8 mELki:

0.000 ), JGI7HH SXFHRLH FLER, 1RYT7 )5 Lac, Presepsin, W5 40 B 3 28 d % AE R 4 5 Sk o I8 40 66.67%

BUN. CK. APACHE IT#¥73#1 PQ BTREKEE BN, (36/54) Fiayrdl 44.44% (24/54), 2 x* Koy, 255
HRNATTHCRAS s GPIAL Lac, Presepsin, BUN. CK. gy & ( x*=5.400, P=0.020 ).

F1 WANRIERLE (=54, xxs)

poyiiEe) 2.17+0.56 3.37+0.72 2.79 + 0.68 1334.64 +316.31 212632 +451.42 953.48 +255.46

bapig il 2.18 +0.49 2.86 £ 0.63 1.84 +0.32 1347.06 + 321.26 1626.19 + 388.87 612.34 + 147.93

oyt 8.35+0.84 19.67 £ 1.53 15.89 + 1.39 178.41 +23.12 255.73 £ 33.67 199.92 +24.57

TRTTUL 8.33+0.82 14.96 + 1.35 10.02 = 1.07 177.92 +22.93 213.79 £ 30.28 152.47 £20.24

pagiicE:) 9.48 + 0.52 19.71 £3.42 15.19+3.78 2.19+£0.25 1.63 +0.19 0.78 = 0.09
JRITUL 9.50 +0.54 14.42+3.19 9.29+£2.72 2.16 £0.24 1.24+0.11 0.53 +0.06
40 7 — il 23005 — T
3.5 A — XFHEAH 2000 A — xR
3.0 1 E
% = 1500 4
E 25 1 £
E ol % 1000 -
£
15 - =500 1
10 1 1 L | O N . . X
JRITHT JAYT 3d AT 7d JRITHT JRYT 3d RIT 7d
25 - .
— 3007 — Tl
20 ~ — XA e — xR
a 200 A
= 15 A 2
£ S 150
% 10 A =
2 100 A
57 50 4
0 L 0 L 1

HITHT RIT 34 IRIT7d BITET T34 T 7d

B 1 74 Lac, Presepsin, BUN, CK A[EIRtE S EEL#ESR



11

KRORA, 5 - 2GRS RS MR IR YT 1 Ok Th B T R

25 1

— T
20 —
K
B 151
=
2 104
(&)
-
ay
< 5
0 |‘ 1 I I
YRYTH JBIT 3d IRYT 7 d
& 2
3 g

PQ J2 AR BEERR SR, B L4l 60 AR L
K, EEPKERNYTZ A, mFH M, (8
i, M HEAMR AR, ERRPEZPQ ZHT
AR, AfRpEAHEZEN RS, ORBGtE
130 ~ 40 mg/ke™, THRJG 30 min ~ 4 h RPA IR
W, JHRMIO TR BT, ElEAE TR
B, HIWFER S, #2202 TAEAG EHU,
PQ & AL B AT ZE AL EE o RORE
R ST B AR . R ™, o S
JRFE APP (it i 8 B X EEEM . BE D
MRE RIS, R A B R AE SV, B
SIRS, #4300 B 9 AE A0 A 1) AR AiE A
AR BE R IR " i R AL SE M T A A K
K, ATRPALAR S B E A% 53 MODS., Presepsin
SRR R B HLR 90 -, AR B B B T
=, 2h JETHE, 3hakBlEE ", AR, BEA
BElT Presepsin ZKF-CL 28T i, $R7E PQ Has AR AE
IS 5 A SV B 0. APACHE T1V45r R 48
)32 N TR WA s A TR e 5 AU DA
e A3 3o S A AR PE 43 AR AR R W £ 3 T . ANBIFSE
K HI APACHE 11 ¥4 R GRS 1 HERH PP APP 83
PTG, DMEF PG IRIGI P RCR . Bk Lac W2
T WA KSR AAE PR D) BE AN A U e b
WM, Lac X6 5 BB 109 195 VRS AU A 22
WA, Hi, FHEhEIEE Lac KFASE DS FiLS
HETFE, AN, IGSTRTNEZ Lac F1 APACHE I
WaBaTaE, 1697 3 dm T AR, 1697 7 d BUAYT
3 d BEAG, BT IR T R .
HP J& HEHAYT B A h 2 A ST Be, Hoalid
WE B B HEE B PQ VR, HATR R G

25 -
— il
2.0 4
—_— KTHRY
- Xt R
Y
£ 154
%
Hﬂ 1.0 -
i
o 05 -
=%
0 1 L 1 1
HIFHT W7 8K AT 12h

HH APACHE |l #£4%0 PQ JRERE R E 8 s T #Ea

Feg Mk IGyy, BIAE PQ e R (2 ~ 4 h) i
FHREA RRAR A AE A ™ RSk — bk I v
U8 (CVVH) J2&—FhRr Sl vk B IR A7 2, HP Al
CVVH & SR T A RSB ERFE R, A M Sh )25
AN, HERRK HURBURIRBRE- A ", W BRRAE A R,
FEARIER, BB s . ATIETE T BEHEIEELAS AT
il UK EE Sy F24 07 PQ FhEEFERALT, PQ —SH
TR SR, W B mkEshoite, Rty
AN RS ALASAE R TA L 5 PQ 5 TR AT,
o ALY AR BT AR RE Sy, DR RAE D TR
5 PQ P RE A T RE A S0 /D LA B G R A
WAL, BRAP A E IR, R SRR
BE, i APP A TS . ABPT R, YT TP
Lac, Presepsin, BUN, CK F1 APACHE Il ¥¥43 370
25, IRY7 3d, W4 Lac, Presepsin, BUN, CK
HUAPACHE I W 8067 ATk &, 3R AT XE
WAL 5 YT 7 A BGAIT 3 d BEIE, STALIETARAL,
R 5T A LT3 APP RS e
KESNL, PRI e B IRE

L5 BRTIR, APP B LA T G4 TR G it Lk
1ML 7% HE IR JF BE B AIX Lac. Presepsin, BUN, CK Al
APACHE I35y, WURIEAR, 76 APP H AT I
ABIFRISCR, AR R W .

2 % X #:

[1] YINY, GUO X, ZHANG S L, et al. Analysis of paraquat
intoxication epidemic (2002-2011) within China[J]. Biomed
Environ Sci, 2013, 26(6): 509-512.

HU L, LI H, CAI Z, et al. A new machine-learning method
to prognosticate paraquat poisoned patients by combining
coagulation, liver, and kidney indices[J]. PLoS One, 2017, 12(10):
€0186427.

[3] Wi, Bk REE, % RISk FLRRIE S 6 h FLERIE R

[2]

.67.



T EBREE 2 Ak 5529 %

(7]

X S A RS TUS ThEEE I T (], Th R RS R 2014,
23(11): 1204-1208.

FYERE, SFULE , S, 45 ANAYE CD14 MR Sk T RA
B AR IF AN SIS RS2 [, AR BEF4GE | 2016,
25(9): 1159-1165.

rhe A RN TR . GBZ246-2013 WY M2 bk 1 B oh 3
BT [S]. JERT - RIS ) Aftet: | 2013.

RORH BB, T, AF L LM E o 2k TR R
FEH M TL-18 7KV B W5 iy s [1]. SEH B2 2%k, 2018
34(2): 231-234.

WANG Y, CHEN Y, MAO L, et al. Effects of hemoperfusion and

S

continuous renal replacement therapy on patient survival following
paraquat poisoning[J]. PLoS One, 2017, 12(7): e0181207.

SHI J, HU C L, GAO Y F, et al. The relationship between platelet
endothelial cell adhesion molecule-1 and paraquat-induced lung
injury in rabbits[J]. World J Emerg Med, 2012, 3(1): 60-64.

SHEN H, WU N, WANGYY, et al. Chloroquine attenuates paraquat-

induced lung injury in mice by altering inflammation, oxidative

stress and fibrosis[J]. Int Immunopharmacol, 2017, 46(5): 16-22.

[10] ENDO S, SUZUKI Y, TAKAHASHI G, et al. Usefulness of

(1]

[12]

presepsin in the diagnosis of sepsis in a multicenter prospective
study[J]. J Infect Chemother, 2012, 18(6): 891-897.

WU C C, LAN H M, HAN S T, et al. Comparison of diagnostic
accuracy in sepsis between presepsin, procalcitonin, and C-reactive
protein: a systematic review and meta-analysis[J]. Ann Intensive
Care, 2017, 7(1): 91.

KATAN M, MORGENTHALER N, WIDMER 1, et al. Copeptin,
a stable peptide derived from the vasopressin precursor, correlates
with the individual stress level[J]. Neuro Endocrinol Lell, 2008,
29(3): 341-346.

[13] WANG H R, PAN J, SHANG A D, et al. Time-dependent

haemoperfusion after acute paraquat poisoning[J]. Sci Rep, 2017,
7(1): 2239.

[14] LI A, LI W, HAO F, et al. Early stage blood purification for

- 68 -

paraquat poisoning: a multicenter retrospective study[J]. Blood
Purif, 2016, 42(2): 93-99.

(ERE Fi4)



