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[Abstract] Objective To study the adsorption effect of activated charcoal suspension on paraquat (PQ) in
gastrointestinal tract of beagles exposed to PQ. Methods Twenty healthy male beagles were randomly divided
into experimental group and control group, with 6 beagles in each group. 20% PQ solution (a dose of 30 mg/kg) was
prescribed through stomach for beagles in both groups. After exposure to PQ for 30 minutes, the beagles in experimental
group were given activated charcoal suspension (1.0 g/kg of type I activated charcoal powder mixed with 100 mL of
normal saline) by gavage, while the control group was only given equal volume of normal saline. After exposure to PQ for
10 minutes, 30 minutes, and 1, 2, 4, 8, 12, 24, and 48 hours, blood was collected from hepatic portal veins and peripheral
veins to detect the PQ concentration change in the plasma. The toxicokineties software DAS 2.1.1 was applied to analyze
PQ concentration and compare the change in toxicokinetics parameters between the both groups. The change in vital
signs including heart rate (HR), respiratory rate (RR) and pulse oxygen saturation (Sp0O,) was dynamically monitored
10 minutes before exposure, 4 hours and each day from the 1st to the 7th day after exposure. Results After exposure
to PQ, the poison concentration in the plasma of hepatic portal veins and peripheral veins in the control group rose
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quickly and reached peak 4 hours later. It fell quickly at first, and fell slowly 8 hours later. But in the experimental group,
the increase rate to the peak was significantly slow. Besides, PQ peak fell more obviously than that in the control group
and it was about 50% of the control group (ug/L: 123.50+11.67 vs. 255.18 +12.29 in blood from hepatic portal veins,
12235+ 11.72 vs. 250.86+11.15 in blood from peripheral veins). After 8 hours it fell much more quickly than that
of the control group. After exposure to PQ for 48 hours, PQ concentration in the plasma was still lower than that of the
control group (ug/L: 0.53+0.18 vs. 15.98 +5.58 in blood from hepatic portal veins, 0.31 +0.01 vs. 15.03 +4.82 in blood
from peripheral veins, both P < 0.01). With the toxicokinetics analysis, compared with the control group, the maximum
concentration (Cmax) and area under the curve {AUC) of PQ in the plasma of hepatic portal veins and peripheral veins
in the experimental group were significantly decreased [Cmax (ug/L): 125.07 +9.49 vs. 255.18 +12.29 in blood from
hepatic portal veins, 123.38+9.52 vs. 250.86+11.15 in blood from peripheral veins; AUC (mg-L™-h™): 1.6+0.2
vs. 3.320.4 in blood from hepatic portal veins, 1.5+0.2 vs. 3.2£0.3 in blood from peripheral veins), time to the peak
(Tmax) of PQ was slowed (hours: 53+£1.9 vs. 4.0+0.0 in blood from hepatic portal veins, 4.7+ 1.5 vs. 4.0+0.0 in
blood from peripheral veins), and PQ plasma half-life (1,,) and mean retention time (MRT) were significantly shortened
[ti, (hours): 3.8+ 1.2 vs. 15.4% 3.7 in blood from hepatic portal veins, 3.5+ 1.0 vs. 15.5+ 2.7 in blood from peripheral
veins; MRT (hours): 8.0+ 1.5 vs. 13.4+1.2 in blood from hepatic portal veins, 7.6+ 1.3 vs. 13.3+ 1.2 in blood from
peripheral veins; all P < 0.01]. After exposure to PQ, HR and RR in both the experimental group and the control group
increased and reached to the peak about the 4th day and then the increase rate began to slow down gradually; SpO,
slowed down gradually and reached to the valley about the 4th day and then it began to recover, but the change range of
vital signs in the experimental group was smaller than that of the control group, and the parameters were significantly
better than those of control group [4-day HR (bpm): 134.50£3.04 vs. 142.00+6.43, 4-day RR (times/min):
31.00£0.58 vs. 34.33+0.94, 4-day SpO,: 0.900+0.006 vs. 0.873 £0.005, all P < 0.05]. Conclusion Activated
charcoal administrated at 30 minutes after PQ poisoning can slow down the increase rate of PQ concentration in the
plasma, decrease the peak concentration and has less influence on vital signs in beagles.
[Key words] Activated charcoal; Gavage; Beagles; Paraquat
Fund program: National Science Technology Support Planning Project of China (2012BAI38B04)

{EHEIK (activated charcoal) XNFRTEMER R, BB REFEZRZRFALRIAYH OSHYBEFLE
EHRARRBIRREE K, hTEERBRARE ZERSEAE (HHS : 13-2016-006),
HIFLBR S B RAY LL R E AR A R R FERE, 12 BFSTOrEE

AL EEESEY, AT L RBEEYE B HiE
WAL B EER Y, Eil, EERER
FaW2 O FFAERSIE ", T HERA SR
FNREBYAAREALENEESEZ— B
FA (PQ) B —F B KA HRRER, O PQ EL
BATHREHERRD, PQ hEBRLRE X
50% ~70% "', 1 f} PQ ¥k B 1 20% 7K ) % % FE %
MBIk 95% ), BRTEMSNT PQ FhEE i AU
#F25, KK E SR ASARAHEE S, AEkE.
SRR MRERSERENEYS. BF
B, UABESETARERBHEN PO,
M VEFT DA PQ rhEE B HRFER ) WM
fd G VR B AT B I N AT R = A
FRTEEEFRET WA S RER, ATRETE
BHE R WM B B N BCR , NIRRT
RUEEANSEZRKE,

1 #R5HE

1.1 SRR AR 12 H,8~12 Ai#,
KE(93+13) kg, HILEEFEZR2BRESE
By oREE, AHIES « SCXK (%) 2012-0002,
AW YA E B S B iR, Bt

1.2.1 857 AR R TR BKCR I B - 44 F AR R
1.5% ~ 3.0% RBLEMEAIRESRAKREG , #HIkHE
HRABELSWE 80 kU, FIE BN 5 R | #8k
REFII# K ET, B IV W i 7 A8 L # Bk A2 08
X, LN AR EA NS OERKFE (PICC) A
HETFHITEBKETEEILEE, BRERREE
MiEREE T oI ZEFEFHIIFEE, EARSFIHE
PR, LA BURL, ARJS 3 d BRE T HITER,
1.2.2 Y B Abse 4 12 RS ohasr FF T8k
SFe 1588 B& P LS RAE BB R EE 2 R S B 28 Axt
A, FH 6 R, RIEARLAE R IEELTRETT
B 20% PQ W AREN B BIHLBRHE N
30 mgkg, ZEBEHEABT P, THALHERE 30 min
HEEEERBEW( T BEHERE 1.0 gke A4
7K 100 mL IRAT, T BITEHERBF B LR UK SR
BRBARAFRML), 5 B H S EA MK,
123 2MmEESRERLEE . F PQ BH/5 10 min,
30 min }z 1.2.4. 8. 12,2448 h BUFI I #s bk i A5
A# kA2 1 nL, 2 HEASHE R REHNHIEER
M, B0 10 min B MK, T -20 CHKFERFF.
124 113K PQ /KA . kA PQ RE RN S









A ERANES 201743 B8 29 #5538 Chin Crit Care Med, March 2017, Vol.29, No.3

* 215 ¢

ENST R EHE R U B 8 BHiEY PQ
IR, AR T PQ SRS NEY, 7
ML 08 9 B 3 0 T £ PR MR R IR T, B PQ B B
AFHHUABHEEN, B BT ALEHN
KR ]2 4~ 5 h, AR —M 4 h EERRCR
B4, B O IR PQ J5 B HHRIREINE A, BRI L
BYINEEE . BiREREERTTRERIGE
Y, BB REYRE TR, S ANBREYEL ; R
B4 MR R, B N AR ER M YRR T
MY BT, B R BT L VR AR, N
EYNERRE A BED BOEE, R THEYN
5B I PR, BUILEES EE . REFYIIEK
MR R TR, R BT RA B
ALBEERBR, 24 h WA I#5K PQ /K E
BT ANE KL, L BB AR A E N B,
R PHEGE 24 h A TEBERDTEE—ERE
AR PQ BIHEL MR M 259 B , B B R IK
HANAR SR, \MABRERERGEENE
W, SESMEYEEBHENR. 26 SPUER
W, BATER RhAATREREREERS—
EWITVER  BHRYIN SRR — S TRIEE,
b, RPEEEREEIERER PQ PER
HAAEENNANE, ARG EE, LHESHE
REFFBERERBENEZERHET FH,
&% 3Tk

[1] Stass H, Kubitza D, Moller JG, et al. Influence of activated charcoal
on the pharmacokinetics of moxifloxacin following intravenous
and oral administration of a 400 mg single dose to healthy males [J].
Br J Clin Phammacol, 2005, 59 (5): 536-541. DOL 10.1111/
j-1365-2125.2005.02357 x.

[2] F#5 . HELES M) IR  BEH R, 2011: 499-500.
Yu XZ. Xiche emergency medicine [M]. Beijing: Science Press,
2011: 499-500.

[ 3] Mascie-Taylor BH, Thompson J, Davison AM. Haemoperfusion
ineffective for paraquat removal in life-threatening poisoning [J].
Lancet, 1983, 1 (8338): 1376-1377.

{4] Vale JA, Meredith TJ, Buckley BM. Paraquat poisoning: clinical
features and immediate general management [J]. Hum Toxicol,
1987, 6 (1): 41-47. DOI: 10.1177/096032718700600107.

{5] Addo E, Poon—King T. Leucocyte suppression in treatment of 72
patients with paraquat poisoning {J]. Lancet, 1986, 1 (8490): 1117-
1120.

(6] Lin JL, Lin-Tan DT, Chen KH, et al. Repeated pulse of
methylprednisolone and cyclophosphamide with continuous
dexamethasone therapy for patients with severe paraquat poisoning
[J]. Crit Care Med, 2006, 34 (2): 368-373. DOL 10.1016/
j-annemergmed.2007.11.023.

[7] Agarwal R, Srinivas R, Aggarwal AN, et al. Immunosuppressive
therapy in lung injury due to paraquat poisoning: a meta—analysis [J].
Singapore Med J, 2007, 48 (11): 1000-1005.

[8] Li LR, Sydenham E, Chaudhary B, et al. Glucocorticoid with
cyclophosphamide for paraquat-induced lung fibrosis [J]. Cochrane
Database Syst Rev, 2010, (6): CD008084. DOI: 10.1002/14651858.
CD008084.pub2.

[9] Castro R, Prata C, Oliveira L, et al. Paraquat intoxication and
hemocarboperfusion [J]. Acta Med Port, 2005, 18 (6): 423-431.

[10] ARHAR, Z=iug KB R MRELKES MAERATSNE

B PEIRRITRAT (). PEAERSMEE, 2014, 26 (6):
442-444. DOI: 10.3760/cma.j.issn.2095-4352.2014.06.017.

Zou QY, Li HF, Zhu J. Analysis of early hemofiltration's clinical
curative effect with hemoperfusion on acute paraquat poisoning [J].
Chin Crit Care Med, 2014, 26 (6): 442-444. DOI: 10.3760/cma.
j.is3n.2095-4352.2014.06.017.

(11] X888, DEE, S FAAENTFHANFRBT

A4 BN R R E RIS RBTR O] PEREREH
B2 2015, 27 (4): 254-258. DOL: 10.3760/cma.}.issn.2095-4352.
2015.04.006.
Wang WZ, Li J, Ma GY, et al. Effect of thubarb as the main composition
of sequential treatment in patients with acute paraquat poisoning:
a prospective clinical research [J]. Chin Crit Care Med, 2015, 27 (4):
254-258. DOL: 10.3760/cma.j.issn.2095-4352.2015.04.006.

(12] E4£%, MBS, 264 . Mokt 8 B P RENER

SIED Meta 2347 [1). PEIFTEESEE B, 2010, 18 @)
222-224. DOI: 10.3969/j.issn.1008-9691.2011.04.012.
Wang SJ, Fan XT, Wu W. The effect of Xuebijing injection on
short—term prognosis of patients with paraquat poisoning: a Meta
analysis [J]. Chin J TCM WM Crit Care, 2011, 18 (4): 222-224.
DOI: 10.3969/j.issn.1008-9691.2011.04.012.

[13] BER. BHEREEYEERTERBEREERGTILH
3¢ (D). b7 : FEARBBEEHEFHER , 2014,

Tian RC. Preliminary investigation on the impact of activated charcoal
gavage on paraquat poisoning gastrointestinal tract absorption [D].
Beijing: Academy of Military Medical Sciences, 2014.

[14] Zhu YJ, Wu JF, Gao HY, et al. Rapid on-site detection of paraquat
in biologic fluids by iodide—facilitated pinhole shell-isolated
nanoparticle—enhanced Raman spectroscopy {J). RSC Adv, 2016,
15 (6): 59919-59926. DOI: 10.1039/C6RA06954A.

[15] XA . AHBEAFROENLELR ] PEEERAN
¥, 2015, 27 (4): 242-243. DOIL: 10.3760/cma.j.issn.2095-4352.
2015.04.002.

Zhang WW. The development of acute paraquat poisoning's diagnosis
and treatment in our country [J]. Chin Crit Care Med, 2015, 27 (4):
242-243. DOI: 10.3760/cma.j.issn.2095-4352.2015.04.002.

[16] T&4, 28, 2H ., % 76 ot aEfTERETEER

HESH ). PEFHELS A SHERE , 2013, 20 (4): 240-243.
DOI: 10.3969/.issn.1008-9691.2013.04.019.
Wang JZ, Lan C, Li L, et al. Analysis of risk factors for prognoses of
176 patients with acute paraquat intoxication [J]. Chin J TCM WM
Crit Care, 2013, 20 (4): 240-243. DOL: 10.3969/j.issn.1008-9691.
2013.04.019.

[ 17 ] Bismuth C, Scherrmann JM, Garnier R, et al. Elimination of
paraquat [J]. Hum Toxicol, 1987, 6 (1): 63-67.

[18] Valente NJM, Ledesma B, Laginhas C. Removal of amitriptyline
from simulated gastric and intestinal fluids using activated
carbons [J]. J Pharm Sci, 2011, 100 (12): 5096-5099. DOI:
10.1002/jps.22757.

(19] BEME, IR , 3R, % BHA S HERRPERR

FIFRASE ). PR EREE |, 2005, 14 (3): 204-207. DOL:
10.3760/cma.}.issn.1671-0282.2005.03.007.
Zhang HS, Sun CY, Xie LJ, et al. Effect of activated charcoal on
acute tetramethylene disulphotetramine poisoning in rabbits [J].
Chin ] Emerg Med, 2005, 14 (3): 204-207. DOIL: 10.3760/cma.
j-issn.1671-0282.2005.03.007.

[20] Chyka PA, Seger D, Krenzelok EP, et al. Position paper:
single—dose activated charcoal [J]. Clin Toxicol (Phila), 2005, 43 (2):
61-87. DOI: 10.1081/CLT-200051867.

[21] Lapatto-Reiniluoto O, Kivisto KT, Neuvonen PJ. Efficacy of
activated charcoal versus gastric lavage half an hour after ingestion
of moclobemide, temazepam, and verapamil [J]. Eur J Clin
Pharmacol, 2000, 56 (4): 285-288.

[22] Neuvonen PJ, Kivists K, Hirvisalo EL. Effects of resins and
activated charcoal on the absorption of digoxin, carbamazepine and
frusemide {J]. Br J Clin Pharmacol, 1988, 25 (2): 229-233.

(23] EBAR, 7RI . EHERT B 29 R RRHBTRBUR (1]
ESMEE T2, 2008, 35 (3): 139-142.

Wang ML, Sun CY. Present research about activated charcoal's
adsorption effect on poison in the gastrointestinal tract (J]. Foreign
Med Sci Sect Hyg, 2008, 35 (3): 139-142.

[24] EEHE . EHEREEF TN AR [1). BRERE, 2008,
14 (9): 1392-1393. DOI: 10.3969/;.issn.1006-2084.2008.09.044.
Yan WQ. Application development of activated charceal in medical
domain [J]. Med Recapitulate, 2008, 14 (9): 1392-1393. DOL
10.3969/j.issn.1006-2084.2008.09.044.

(e#% B - 2016-10-17)



