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Therapeutical effect of lipid emulsion in lung damage induced by

acute organophosphorus poisoning through LPS/TLR4 pathway"
LI Gang sHAN Nannan ,ZHANG Ke,LI Hengjie
(Department of Emergency Medicine s Zhejiang Provincial People’s Hospital /A f filiated
People’s Hospital of Hangzhou Medical College s Hangzhou s Zhejiang 310014 ,China)
[Abstract] Objective To explore the therapeutical effect of lipid emulsion in lung damage induced by a-
cute organophosphorus poisoning and its effect of LPS/TLR4 pathway in the treatment process.
Methods Fifty Sprague-Dawley (SD) rats were random divided into the five groups: A,B,C,D and E. 90%
dichlorvos (DDVP,7 mg/kg) was intraperitoneally injected for poison contamination. The group A was given
normal saline (5 mL/kg) by tail venous injection after poison contamination;20% lipid emulsion (5 mL/kg)
was given by tail intravenous injection in the group B;atropine (5 mL/kg) and pralidoxime chloride (40 mL/
kg) were given by intramuscular injection in the group C;on the basis of standard treatment group,the com-
bined use of 20% lipid emulsion (5 mlL/kg) was given by tail vein injection in the group D;on the lipid emul-
sion treatment,the LPS/TLR4 antagonist (0.5 mg/kg) was given by tail vein injection in the group E. 1 mL
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blood was collected under the orbit by capillary tube for detecting the whole blood cholinesterase (CHE) at 4
hours after DDVP poisoning. The poisoning manifestations such as salivation and muscle tremor,and survival
situation were observed within 24 h after poisoning. The lung tissues were taken after 24 h of poisoning for
observing the lung tissues pathological structure by HE staining. The fluorogenic quantitative PCR was ap-
plied to detect the relative expression levels of IL.-6 , TNF-a, NF-«B in lung tissue. The flow cytometry was ap-
After DDVP poisoning, the

poisoning symptoms in the group A appeared earlier,such as muscular tremor,salivation and restlessness. Af-

plied to detect the expression level of LPS/TLR4 in lung cell suspension. Results

ter DDVP poisoning,only 3 mice in the group A survived, which had 4 mice in the group B,5 mice in the group
D, 7 mice in the group D,and 9 mice in the group E,only 2 mice had salvation. Compared with the group A,B,
C and D, the survival rate and cholinesterase activity in the group E were the highest, while the salivation rate
and the intensity of muscular tremor were the lowest,and the differences were statistically significant (P <
0. 05). The pathological structure of lung tissues under the HE staining electron microscope showed that com-
pared with the group A,B and C,the infiltration of inflammatory cells and exudation of red blood cells in the
group D were obviously lessened, while which in the group E were the lightest. The relative expression levels
of IL-6, TNF-a, NF-«kB in lung tissue at 24 h after DDVP poisoning in the group B was lower those in the
group A,the group D was lower than the group A,B and C,the group E was the lowest among 5 groups,and
the differences were statistically significant (P<C0. 01). The expression of lung cell suspension LPS/TLR4 at
24 h after DDVP poisoning in the group B was lower than that in the group A,the group D was lower than the
group A,B and C,the group E was lower than the group A,B,C and D,and the differences were statistically

significant (P<C0. 01). Conclusion

The lipid emulsion can relieve the lung injury caused acute organophos-

phorus poisoning and the LPS/TLR4 pathway plays an important role in the course of the treatment.

[ Key words |

2 A HL#E P 8 (acute organophosphorus poi-
soning, AOPP) B2 H i Wiy 2k hEEZ —,
s B 2 R B S BRI E B R K AOPP
R I R RIE B 45 (5 BT FE L AR T e A AE R
PAVE B MR A Lr R e . R4 B aRYA YT
SR AT AT B i R R B, B BUR T IR O M.
A AT BRI 0 B4 A 5 R HL Al AF 5 245 SR W R s i L 5 T
FC & A Bl 2 A T AT LA AOPP e AR, B AR
FEAE PR A B9 g R A DR AOPP S 250iY i it
P (SR Y B Y 52 56 A WA A S 17 L X AOPP Jili 5%
Bii6 97 1 A H R HL L. T 4F ok A SCRkTY i aE
AOPP k)5 . BE £ 8 (LPS) /Toll #:3Z1& 4 (TLR4)
FEIR WA W TH L Rl NF-«B 25 (78 4% 20 41 b ikt 1
3N, IF B LPS/TLR4 Fh i AR AR 5 4 4E 40 i A
TR, I B, % TRy T HiG, LPS/TLRA . Jif
AR I F-a CTNF-a) | F1 40 i A -6 (1L-6) . NF-«B
VIR TR, AW S T8 5850 45 R 0 KL al |, i —
ARV LPS/TLR4 i #% 75 B 17 ZL X AOPP K B 46
Biia T L B R A FH AL
1 MRE5FE
1.1 FZEFHHFRA

i B i AE B M) Sprague-Dawley KB 50 H, M b

lipid emulsion; LPS/TLR4;acute organophosphorus poisoning;lung injury

2P AT (280 £ 200 g[ B W A AT IES SCXK
(I 2017-0012; A #&IE S 20170012005541 7, i b i
OVESE S 3h W A PR S F AR AR, 90260 BRI (it 5.
20200813001, N % 18 22 W 4o A3 BR 23 |1 5 20 % g Wi
FL (4t 5 : 80PF033, 2% £k JU M % b A2 3 il 25 A IR A
FDD) L BTG 5T S (LS 1811161, KR4 R I 25) .
SR E (5. 19032701, FF 3 25 (£ B A R A
A, LPS/TLR4 ##i 7 (#t 5. 66229, £ [ Med
Chem Express A FR2y A
1.2 3h 4 3 & Ak Fo 4 4

TR K R K — SR 4l K L AR K A A AR
NE G E R bR e A 0 RO K A bR E D
(GB5749-2006) [ #5556 3l 9 b {3 W IE 5
SYXK (#7)2015-0008, 1] 35 B 5% . i B 20 ~25 °C, #H
XPWEEE 40%~T70% , TEZhW) b R B rhidi hi 2 J] . 4k
FRARDRL Hh VE 90 4 O [a) B2 25 A4 ) AR A BR 55 AT 2 W) 42
M, PATARE GB14924. 3-2010( 5256 3 Wy I & 1) kL 25

I A o
1.3 F%
1.3.1 BAHE
50 KRB BEAL B BEALE 40 A 41 (FhK

XHRA) (B (g Wi FLA IR 2H) L C 41 (B IR YT 40D D



1450

HEMFLIGIF4) JE 4 (LPS/TLR4 #EH1741)5 4 .
Bd 10 H.5 AR T 902 B # 2 7 mg/kg &
U T SR G 1 (24 W) 0] R 0 T K 2 ) TS
ELRRAT A 2 E AL B85 A2 2
AT . HFHYPF R WA T AFEGWIBIT. A
2 Y B J5 R K O A R UK (5 mL/kg) s B 41 YL B
Jei w20 YO W FL (5 mL/kg) s C 4l Y 3 )5 o7
B3~ BRI HE & (10 mg/kg) FI 52 8% 2 (40 mg/kg) WLIA
S D 4 4E C 41Ay LRl B B4 R 20 % B Wi FL (5
mL/kg) B # bk 7E &F. E 478 D 41 i 3 aE E
LPS/TLR4 45417 (0. 5 mg/kg) & ¥ bk 1 5F ., M %L
24 h A5 2R BT UE AR R, e T LR R B OE 4, B
AR e TCHLR R B A 0 43 HJE UL PR HR 300 UL 3 7%
17 At LA DL LR AR 8 1 s BEIL . S5 L £ Ak
LU R B R 2 4 WL LS B % B 2 & P
WU R 3 47, 0k H KR 24 h A1 %,

1.3.2 HAR%LE HE & % t% % PCR AR K@
Ao AR A )

PRG54 hEHEMFEETRIM 1 mL, A HI-
TACHI7170 4= [ 8l A= A0 A 2 4 1t JIF 6k P il 0% 12 .
YedE 24 h J5 O A KR T IE B E S 5% K & & 6
mL/kg BRI 5 - 57 BIAT FF M B JC B A5 10 T 43 8 1 R
WA, 4% WS W B2 5 d RSB K R
W EIE U CHE Je 5 58 T AR A R 254 . R
N 1 PCR o A I fifi 41 21 v 1L-6 . TNF-a, NF-
kB mRNA A ki, il 25 il 40, O =40 i
ARG N it 248 At B v LPS/TLRA Rk,

1.4 %itsuam

NiH] SPSS 22. 0 GEit 8/ kA7 et 2 ab L 3t
FERHLL 2 s R B R ZKF ILHCR A One Way
ANOVACHRRZJ5 2253 B s PIAEAS S8 85000 L Aok H
¢ R THECRORE DA 2 RO R A Y R
XK, UL P<<0.05 NERAGITHEX.

2 Z R
2.1 BAKRATFTHERAIEFHIL LK

FAEF 20225 ARSI AHEOM

RO YT . A 4100 B 41 b S ek B A
A R BRI BT GE | LR AR W B Bl | R AR A
AR, iR 24 h N A A 3 R KRB
HEA 4 BfEWH., CH.D U EH FiRgER K
M, PP R ME LR R B e A AL B A, D4l
H5AM BAH.CH 3 HMIE FFFH BT & 0
T S5 ] 4 B AEG L JUL S A B0 A I L 4 i L Bk T T T
BT, ZRASITEE L (P<<0.05 ., E4 KR
BUFA IS R 900 %6, M ME R H AT 20 %, MIH Ay 4 411k
B AFTE A R B e O M A R T O R LR
BRIy K, 2 7 A ST F 8 XL (P <0.05), I
#1.
2.2 BURKRAMEMRBEFEE

A2 fii 76 1] I 48 B 7K i B 28 21 1] S i 4% E 2
PR o I L P K i 32 5 B2 AT D i 36 (] B
1 w8 Ko 20 2 0A) 3 0L I L AR AT 4 MR 0 5 C 21 d I 1]
B I 86 i, T L/ S8 RE AR IR T K 20 4 B 5 D
A 0] U /b i 5 A0 B IR T R 4T AN M B 5 B4 B 3 1]
e s 35 5, ] DL /0 i R IE A IR T B 4T A B L L
K1,
2.3 AWMAKFAMME IL-6. TNF-o NF«B £t %

BH 5 A i, K44 IL-6. NF«B.
TNF-a mRNA FH% 323k & B 2 IR (P<<0.01);C 41
5 A4 e, KB 4140 1L-6  NF-«B, TNF-a mR-
NA X ik B EFHFMP<<0.0D);D 4l C 4l
B, KRB 2H 20 11-6 . NF-kB, TNF-a mRNA #H %} &
K BRI (P <<0. 01) 5 11-6 . NF-kB, TNF-« mR-
NA FHXF R IK i B AR (P<<0.01), WKl 2,
2.4 BMKFAM ik b LPS/TLR4 &k

5 A BB At gi il i LPS/TLR4 3R 35 W]
R 2Z2RA5#E X (P<<0.01);:D 41 LPS/
TLR4 KX AHEE A4 . BHAWE TR, mHEMCAH
b, PR IR, Z R0 %1% 8 L (P <
0.01);E A fH A4y 4 4048, LPS/TLR4 Kk ¥
FEAG. 2R A g2 L W 3,

*1 EHXREFERE REXERARZHRITES CHE Lb &

21 51 n FEWEFR D WHER (%) WU 72 BT 2 (2 5,40 CHE(z +5,U/mL)
A4 10 30 100 2.9040. 30 137.40473.67
B4 10 40 90 2.6140. 49 306. 30466, 01
CH 10 50° 70" 2.0340. 45" 441.704+174. 37°
D 10 70 50°b 1.3940. 49" 536. 214229, 38"
E 4 10 9oed 207 0.7140. 64" 652. 204186, 82"

" P<0.05,5 A IE;": P<0.05,5 B ILE ;. P<<0.05,5 CA K" P<0.05.5 DA ILE.



FAEF2022F5A%515% 9H

1451

A:AH;B:BY;C.CHD.DYLGEE, BOAFTk . EAMMEE; 2L @aFk i,

B 1

2.0-

1.5
Rl

T 1.0

0. 51

0.0- .
AR BZH C4H DZH E4H AR B4R

BEAXRR HEREBMARREZHET

c8 DA EA  MAE B CE DA EA

FELP<0.01,5 A4LILE; T P<<0.01,5 AlIbE; 40 P<<0.01. 5 CALLE ;Y . P<<0.01.5 DAL ILE.

2 ZBHAKXRMALR 1L-6, TNF-o NF-«B mRNA 3 &ix 8
FO1 lung-a-1 ) FO2 lung-b-1 FO3 lung-c-1 Fo4 |l2ng—d—1 ) FO4 lung-d-1
Gate: (P3 in all Gate: (P3 in all) Gate: (P3 in all) Gate: (P3 in all Gate: (P3 in all)
2003 V3R 2003 V3R 2003 2003 V3R 20073

0
10" 102 10° 10* 10° 10° 107
FL2-A

0
10" 10210°10¢ 10° 10° 107
FL2-A

AR B4

& 3

3 it it

il 2 AOPP %5k 8 UL 183 003 3B 467, Sk I I
W AOPP SEUE F A0 T4 4 WA RS . M6
WEFEE N Bk VRO Y e A R R T Lk
JIEL B A e RS 1| 5 Ml )5 b 28 L A 4 Sk T B B A L H
S G3 kg e EE R A K i R R R e R R g R R A
R P R G AR A, G DR VA T AR b B 0 BT 4R
SR E IR AN 6 AOPP BT 8021 il 452 455 JC BH
BRARAIT Y, AR A R BoR IR IR A S
RS BRI 05 L X B 2H AR E DA T 4 R AR, R R
rh REE R W B VAR A T R TR L A IR B O P
Fh e il 28 255 B A A Y Gk ek A L A T U g 4 R

0
10" 102 10° 10* 10° 10° 107
FL2-A
c4R DR E4f
KEMME R LPS/TLR4 RiA

0 0
10" 102 10° 10* 10° 10° 107 10' 10210° 10* 10° 10° 107
FL2-A FL2-A

—H, ML HE 4 5% T 95 3 25 04 w028 /) ff B
WA T 5 Wi L3 AOPP BT Bl #3445 19 VA 97
1EH

TLR4 ¥ P& (& TOLL 52 1k % % B i A =2
— L LPS R 22 AR I S M R it B 3 ] T
. LPS/TLR4 i P 0E 2 S B L N NF-«B 55
1% 366 A0 A 5% i 40 i T, 40 TNF-o #1116, 3 28 ]
FAEXT AT S R 1 R 0 RN 2 24 40 e AR v R )
EE A MEMYY . LPS KA s R A8 i) TLR4,
NF-«B KL% AU i TNF-o 1L-6 B R R &k
AR ORSIIG AE R BN S H KRS TR R Y
J& M4t LPS/TLR4 B & 7 . R NF-«B & [ %



1452

IS B BN, OF H LPS/TLR4 B T+ 5 % E 40 i
K F TNF-a,1L-6 7KV — B0 5 45 T BU 4G o i il o2
FRUEVRYT T W5 . LPS/TLR4 . TNF-a IL-6 . NF-«B
AR IF H R AR A ER K X IR 4] H g 25 B A St
20 X AR 5 v g R R R il 21 2488 45 PR R A O
Uil AOPP 16 &% Flia 7 i # b LPS/TLRA i #% &
T HEEER RIS RS ek 4 JHRE — 3.

AL R B TCIR 2 R D7 3L R R 2 R R 7K 6T R 4
P35 L 3 S R 15 3L 36 97 4L AAR ME IR 9T 41 g, K
AR FLIG T, Z A 52 5% R B 40 2 TL-6, TNF-a.
NF-«B 33k &5 HJ W] 5N, (6] B, it 240 it 8 i LPS/
TLR4 Rk M2 TR, RFTE AL Bl ZL B A 45 &
LPS R, 228 10 o] 30 ) 55 0 200 6 A 0% . B L R
Tl i R % B i B 1 ZEAR Y R SR 25 45 LPS Jf 0]
A B AE T LPS 75 5 09 40 M DR 7 B R 23 08 . F
FEU KWL AT FL S LPS IS L LPS Bk £ T 454
fie S1, NI TNF-o, IL-6 BB, B 5 3L AT L3
i LPS/TLR4, \Tiifffi TNF-a.,1L-6 B0, TLR4
5 LPS bt 454, LT 58 2 fl LAP il TNF-o,1L-6
BT, ARS2EG 45 R, LPS/ TLR4 FH M 41 i 24 At &
W LPS/TLR4 3k .IL-6, TNF-o, NF«B ' mR-
NA FX ek 5 HAh 4 AR RALA . RS2
¥ ik o] DL & B, LPS/TLR4 BHWr 41 AOPP i IR #%
B AETE g NP R G T M A o i A 2 B i AR
R T IEH KR4 2L,

ARSI E PR, BE B FL AT LA B2 AOPP B 85U 4t
1 s LPS/TLR4 i #% 763697 AOPP JIr 2l 181 45 1) 23
PP R T HEAEH.

S % Uk

(1] k4 k. 2k B 200k 30 A7 ML A 24 h 3 300
W 3 983 o FH I IR MLIE 97 I R0CR o e [0 . i A B
2HFIE 4 .2020,5(13) :121-123.
PR, B E D T, S A LR 2R Y
W5 K2 — (2R LB R 2 b R 2R
Il R % X AR 2016 )i 2 [T 1. Wl Jb BE B R 7 5
#.2019,36(8) :869-871.

FEAH, TR, 96 A HLIE B 20RO i
Pt R [T ], b B AR AR EAE B, 2016, 7 (1) .
197-198.

RN LA L PNEE U, SRR DT 3L R 2P A LB
T RE R BRI 4 97 8 [T ). AR i R

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

FAEF 20225 ARSI AHEOM

Z4,2012,21(9):976-980.

VEVLUG S A 0 bk T B 107 3L G & % A 9T
Xof HRE AT AL v R BT B O UL A B RCR
WLZELT . W R 5 B 25,2017, 10(12) - 78-79.
RE2 95358 V. 5 7L & 2 vk A PLeE R
B s WU 97 & i LT 0. b I 20 BE 2
2018,35(10):916-919.

FEI H,JUN W, YAO L,et al. Xuebijing injec-
tion induces anti-inflammatory-like effects and
downregulates the expression of TLR4 and NF-
kB in lung injury caused by dichlorvos poison-
ing[ J]. Biomed Pharmacother, 2018, 10 (6):
1404-1411.

BXTAR i o5 Wl 0. 2P B0 TR g AL 46
R Ve EIE A L IR AR 25 b B BRI R 5 1Y i R
JPRL) ] T E B EE AR, 2020, 12(6) £ 94-96.

T RE B UK. HEAE 2O HLBE AR 25 rh B LA
1 R R W HILAH G il R S I R 3R 19 Logistic 73
Bl s R A 2 7, 2018, 23 (1) :53-56.
MUHAMMET M C, AYSE A, RECEP D, et
al. Protective effects of intralipid and caffeic
acid phenethyl ester on nephrotoxicity caused
by dichlorvos in rats [J]. J Anal Methods
Chem,2015,2015:491406.

VAURE C, LIU Y. A comparative review of
toll-like receptor4 expression and functionality
in different animal species[]]. Front Immunol,
2014,5(96) :3-6.

GABRIEL B,DAVID D, HANS S, et al. Krill
oil-in-water emulsion protects against lipopo-
lysaccharide-induced proinflammatory activa-
tion of macrophages in vitro[ J ]. Mar Drug,
2017,15(3) . 74.

LIRS, £ R R X 2 A ML AR 2
TFEUI A 1 K AL 40 Nrl-2/ ARE {5 5 58 ¥ 14
S LT . e R A 7 2020, 25(5) : 680-684.
SUN X J,LI X Q,WANG X L,et al. Sevoflu-
rane inhibits nuclear factor-kB activation in li-
popolysaccharide-induced acute inflammatory
lung injury via toll-like receptor 4 signaling[]].
PLoS One,2015,10(4):122-129.

Wi fs B #1.2021-10-18 &[] H #1:2022-02-08)



